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TOPI - T gAYl 30 & Gy Grace [10
Term 1 eek no.

Duration 1 hour Date

Sub-topics REAL NUMBERS: Rational and Irrational Numbers

RELATED CONCEPTS/ | Terminating decimals and recurring decimals
TERMS/VOCABULARY | Non- terminating and non-recurring

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Natural numbers (N), Whole numbers (No), Integers (Z), fractions

RESOURCES

ket GRADE10 M
ik MATHEMATICS SIYAVULA

LYCIY

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

e Integers are negative numbers
e Integers are not rational number
e Negative numbers are non-real numbers

METHODOLOGY

REAL NUMBERS
-are all rational and irrational numbers put together.

1. Rational Numbers
A rational number(Q) is a number that can be expressed in the form % where b # 0

and where a and b are integers.
Examples:

a) Integers
e.g. 5 can be written as ; where 5 and 1 are integers.

b) Mixed fractions
9.2 %

c¢) Terminating decimals

d) Recurring decimals have an infinite pattern & can be expressed as a fraction

g8, 0,3=0,5353533
0, 12=10, 12121212

Converting Recurring Decimals to Fractions

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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a) Show that 0,3 is rational.
Let x=0,333333.... (eqn 1)
10x =3, 333333... (eqn2) (multiply both sides by 10, one digit rec)
(eqn2 -eqn1) 10x - x=3, 33333 -0, 33333 (subtract equations)
9x =3, 0000000
9x =3

1 .
xX=3 ... a rational number!

b) Show that 1, 75 is a rational number

Fspiat=1, 75757575004 (eqn 1

100x = 175,75757575...(eqn 2) (multiply by both sides by 100, two digits recurring)
(Eqgn3 —eqn 1): 100x — x = 175,75757575 — 1,75757575

99x = 174

174 i
= — ... a rational number!

99

2. Irrational number(Q)

e Numbers that cannot be written in the form % where b # 0
e Therefore, recurring numbers that neither terminate nor recur with a pattern

Examples:
a) :5,739129...
b) -4,883291103...

c)
wis=3,142857143....

_ ; 5 -
However,  can be approximated as an improper fraction —

ACTIVITIES/ ASSESSMENT

1. Given the numbers: —3; %; V2 ; '\.@, 0;2; V—4. Write down all:

a) rational numbers
b) irrational numbers

¢) real numbers

2. Show that the decimals below are rational.

a) 0, 4 b) 0, 21 )0, 14 d) 0,124 e)-1, 124
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TOPIC: umm@-‘fmaﬁanmmﬁi YS(CE 2Cotbdc 10

Term Week no.
Duration 1 hour Date
Sub-topics Surds lie between Integers

RELATED CONCEPTS/ | Rational and Irrational numbers
TERMS/VOCABULARY | Inequality signs

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Integers, Greater than sign, Less than sign, Square root, Cube root, etc.

RESOURCES

GRADE 10 »
MATHEMATICS SIvAVLLA

V'r'
ilqlﬁ.b

ERRORS/MISCONCEPTIONSJ’PROBLEM AREAS

e Integers are negative numbers
e Integers are not rational number
e Negative numbers are non-real numbers

METHODOLOGY

A Surd is an expression that include a square root, cube root, or any other root symbol.
Surds are used to write irrational numbers.

Examples:

1. Determine without the use of a calculator, between which 2 consecutive integers V11 lies.
Consecutive integers are two integers that follow one another on the number line, e.g. 2
and 3,3 and 4, 4 and 5, 5 and 6, ete:

¢ Find an integer smaller and bigger than 11 that can be square rooted ... 9 and 16

e Now create an inequality ... 9<11<16

o Square root all integers ... V9 < /11 < /16

e Solve...3<V11< 4

ACTIVITIES/ ASSESSMENT

1. Determine between which two integers v 16 lies.
2. Between which two integers does /5 lie?

3. Write down two consecutive integers such that —v12 lies between them.

4. Without using a calculator, determine between which two integers the following irrational numbers
lie. Then verify your answers by using a calculator.

(DV50 _ (2)v29 () V45 (4 —V54 (5) ¥30 ©)
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TOPIC: ummm_fm;ﬁanmmmsms € 00kade 10

Term Week no.
Duration | hour Date
Sub-topics Rounding Decimal Numbers to an Appropriate degree of accuracy

RELATED CONCEPTS/ | Decimal place, digit
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Rational and Irrational Numbers

RESOURCES

GRADET0 ®
MATHEMATICS SrravULA

L VL r"
Iﬁli\t

ERRORS!MISCONCEPTIONSJ’PROBLEM AREAS

e Integers are not rational number
e Negative numbers are non-real numbers

METHODOLOGY

Rounding off a decimal number to a given number of decimal places is the quickest to approximate a
number.

Examples:
1. Round off 2,6525272 to 3 decimal places

Count 3 spaces after the decimal ( ‘coma”) and put a vertical line (|) between the 3™ and the 4™ digit.
Add Ito the 3" digit (round up) if the 4® digit is equal to 5 or greater than 5

Leave the 3™ digit unchanged if the fourth digit is less than 5.

If the 3™ digit is 9 and needs to be rounded up, the 9 becomes a 0 and add 1 to the 2" digit

In 2,6525272, the 3" digit is 2 and the 4™ digit is 5
Therefore, add 1 to the 3™ digit to be 3
Answer is 2,653

2. Round off V3 to 2 decimal places

If the number is not in decimal form, first write it as a decimal.

V3 =1,7320508
2 digit is 3 and 3™ digit is 2 which is less than 5
Answer is 1,73

3. Round off 1,12 to 3 decimal places

1,12 =1,12121212 ...
Answeris 1,121
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2=0,2

5 r
If there not enough number of digits after the decimal, add 0
Answer is 0,20

ACTIVITIES/ ASSESSMENT

Round off the following numbers to the number of decimal places indicated:
1. 12,07963 (3 decimal places)

2./5 (2 decimal places)

3. 9,998 (1 decimal places)

4.0,26 (2 decima places)

5. m (4 decimal places)
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TOPIC: AMWBIOABaar T I Ron R AIINAERARY SIS 3COMhdc 10

Term 1 Week no.
Duration 1 hour Date
Sub-topics Multiplication of Binomial by Trinomial

RELATED CONCEPTS/ | Expression, coefficient, constant, exponent, like terms, unlike terms
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Monomial, binomial, trinomial, base, variable, meaning of brackets, operation signs

RESOURCES

Ll ES

CRADE0 L
MATHEMATICS SIVAVULA

LYZrY

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

e x+y=xy .(x_l_y)Z:xZ_I_yZ

METHODOLOGY

In the expression 2x + 3y + 6: 2x, 3y, and 6 are called ferms. A term can be a number, a variable, or a
product of numbers and variables. Terms in an expression are separated by + and —.

In the term 2x, 2 is called the coefficient. A coefficient is a number that is multiplied by a variable (x) in
an algebraic expression.

Like terms are terms with the same variable raised to the same power. The coefficients do not have to
be the same.

Like 12x and — 2x 2a 5and 1.8
erms . 7
Unlike | x? and 2x 3x and 6y 7 and x
Terms The exponents are The variables are Only one term
different 0| different contains a variable

|. Multiplying a monomial and a binomial: a(b + ¢) = ab + ac (distributive law)
A monomial is an expression with one term
A binomial is an expression with two terms
Example:
Multiply: —2ab(2¢ — 3d)
= (—2ab)(2c) + (—2ab)(—3d)
= —2abc + 6abd

2. Multiplying two binomials

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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To mu]tip@@ﬂfﬁﬂ.ﬂ@dﬁd BRI, ﬁtWﬁWﬁfﬁﬁtjMpcﬂy more than once:
Example:

Find the product of (x + 4)(x — 3)

=x(x—3)+4(x—3) ccccnen... distribution

= (x)(x) + (x)(—3) + 4(x) + 4(—3) multiply

=x2 —3x+4x =12 ceeeeeaanannn. combine like terms
=x?+x—-12

Another method for multiplying binomials is called the FOIL method.
e Multiply the First terms. x.x = x?
e Multiply the Outer terms. x. —3 = —3x
e Multiply the Inner terms. 4. x = 4x
e Multiply the Last terms. 4. —3 = =12
=x?2—-3x+4x—12...... combine like terms
=x?+x—12

Box Method.

Multiply (2x — 3)(4x + 1)

Draw a box.
Write a polynomial on the top and side of a box.
It does not matter which goes where.

2x —3
4x | First: 8x2 | Inner:
=12x
1 | Outer: Last:
+2x —3

Combine Like Terms (—12x + 2x)
=8x% —10x — 3

3. Multiplying a binomial and a trinomial
A trinomial is an expression with three terms.
To multiply polynomials with more than two terms, you can use the Distributive Property several times.
Example
Find the product of (2x + 5)(3x® + 4x — 1)
=2x(3x* +4x—1)+50Bx*+4x —1
=6x3 + 8x% —2x + 15x%2 4+ 20x — 5
= 6x3 + 8x% + 15x% — 2x + 20x — 5 ...combine like terms
=6x> +23x2+ 18x — 5

ACTIVITIES/ ASSESSMENT

Expand and Simplify;
1. (e—2)(x+5)
2. (x — 2y)(x? — 2xy + 3y?)

3. (a — 3b)(a — 3b)?
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TOPIC: ummm_fmﬁanmmmsms € 00kade 10

Term Week no.
Duration | hour Date
Sub-topics FACTORISATION: Common factor and Difference of TWO squares

RELATED CONCEPTS/ | Polynomial, Perfect square
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Highest Common Factor, Expression, Brackets

RESOURCES

GRADE10 L]
MATHEMATICS SivyavuLa

S 4= I'
IIEIAG

ERRORS!MISCONCEPTIONS/PROBLEM AREAS

e Ifthe expression is of 3" degree, learners treat 3™ degree term as the highest common factor
e Put minus (-) on both brackets when factorising difference of two squares

METHODOLOGY

Factorisation is the opposite process of expanding brackets.

In any factorising problem, the first step is to look for the highest common factor.
The highest common factor, abbreviated HCF, is an expression of the highest degree
that divides each term of the polynomial.

Common Factor

Examples:

1.5m? — 10m? + 15m = 5m(m® = 2mst- 3)
2. 2a?b + 3a*b* — 5abc = ab(2a + 3ab — 5¢)
3.a(m—n) —b(m —n) = (m=n)(a=>b)

4.3x(2a—1)—5(1—-2a) =3x(2a—1)+52a—-1) ... [(1—2a)= —(2a—-1)]
= (2a —1)(3x +5)

Difference of two squares

To spot a difference of two squares, look for expressions:
e consisting of two terms;
e with terms that have different signs (one positive, one negative);
e with each term a perfect square.

Therefore (ax + b)(ax — b) can be expanded to a®x? — b?
a?x? — b? can therefore be factorised as (ax + b)(ax — b)

Examples:

1.x*—9 = (x+3)(x —3)

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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3.16x% — 9y? =(4x+3y)(4x-3y)
4.81—2z*= 9 412)(9 — 2)

5.32a% — 98)=2(16a* — 49)
=2(4a+7)4a—-7)

ACTIVITIES/ ASSESSMENT

Factorise fully:

1. 12x+ 32y

2. 2xy% 4+ xy*z + 3xy
3.4y —-3)+ k(3—-y)
4. 4x% -1

5.49x* — 16

6. 16k? — (b — 5)*

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.I. SHANGASE, P.T.C. ZUNGU & S.M. MQADI

13



TOPIC: ummm_fmaianmmmsms € 00kade 10

Term Week no.
Duration 1 hour Date
Sub-topics FACTORISATION: Quadratic Trinomial

RELATED CONCEPTS/ | Factors
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Trinomial, Expression, Brackets

RESOURCES

GRADE1D »
MATHEMATICS SIAVUILA

-:.V::I’?
l IF\G

ERRORSKMISCONCEPTIONSJPROBLEM AREAS

e Finding factors of the third term without considering the second term
e Finding numbers that sum to third term instead of product od numbers.

METHODOLOGY

A quadratic trinomial is an expression of the form ax? + bx + ¢ , where x is a variable and a, b and ¢
are non-zero constants.

Quadratic Trinomial when a = 1: (x? + bx + ¢)
To factorise x? + bx + ¢

Open two Brackets with x in front of each: (x )(x. )
Find factors of ¢ that will add up to b :

Examples:

1.Factorise x% + 5x + 6
(x )x )
Factors of 6 that will add up to 5 are 2 and 3.
2x3=6and2+3=5
Then use 2 and 3 to factorise.
x2+5x+6=((x+2)(x+3)

2.x2+2x—8

(x )x )

Factors of -8 will that add up to +2 are +4 and -2
+4x-2=-8and +4 + (—2) =+2

Then use 4 and -2 to factorise

x*+2x—8=(x+4)(x—2)

3. Factorise 3x% — 21x — 24
= 3(x? — 7x — 8) ... first take out a common factor
=3(% )(x )
Factors of -8 that will add up to -7 are -8 x 1
-8x1=-8and-8+1=-7

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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14



Dawnlogded) from Stanmorephysics.com

Quadratic Trinomial wherea # 1

To factorise ax? + bx + ¢

Multiply a and ¢ and find the factors of ac that will add to b
Can factorise by grouping terms (easiest method)

Examples:

1. Factorise 2x% +x — 6
axc=2x-6=-12andb=1
Possible Factors of -12 that will add up to 1 are 2 and -6, -2 and 6, -3 and 4, 3 x -4
1x = -3x+4x

=2x*—-3x+4x—6 Substitute —3x + 4x in plce of 1x
= (2x* —3x) + (4x — 6) Group terms in twos
=x(2x —3) + 2(2x — 3) Take out common factors in each group
=2x-=-3)(x+2) Take out a common factor

2. Factorise 4x? — 19x + 12
axc=4x12=48 and b=-19
Possible Factors of 48 to give a sum of -19 will be negative: -2 and -24, -3 and -16, -4 and -12
—19x = —3x + (—16x)
4x% —19x + 12 = 4x* — 3x — 16x + 12
=x(4x —3) —4(4x - 3)
=(4x - 3)(x —4)

B [f the sign of the last term of a trinomial is positive and the middle term is positive, the
signs in the brackets will be positive. i.e. (... +...)(... +...)

B If the sign in the last term of a trinomial is positive and the middle term is negative, the
signs in the brackets will be negative. i.e. (vou - ...)(... - ...)

B If the sign of the last term of a trinemial is negative, the signs in the brackets are different,
i.e. both positive or both negative. ie. (... +...)(...-...) or (... - ...)(... +..2)

ACTIVITIES/ ASSESSMENT

Factorise Fully

l.x%2+8x + 15 2.2x%24+5x -3 3. 4x%2+10x—6
4.2x? —22x + 20 5.6x* —15x —9 6. 4p* + 7pq — 2p?
7.10m?*13mn — 3n? 8.a® — 6a?b + 9ab? 9.(a+b)>+8(a+b)—32

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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TOPIC: umm@-‘fmopﬁamﬁ%@m@g_ 5 AP MGrade 10
Term Week no.

Duration 1 hour Date

Sub-topics FACTORISATION: Grouping in Pairs

RELATED CONCEPTS/ | Similar terms, common bracket
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Common factor

RESOURCES

GRADE 10 .
MATHEMATICS

= Vo I'?
I’If\.b

ERRORS!MISCONCEPTIONSIPROBLEM AREAS

e Taking out a negative: —x+y=x-—y

METHODOLOGY

Group terms with common factors or with similar brackets.
ax + ay + px + py

e Group terms that look similar ((i.e., those that could potentially have common factors)

(ax + ay) + (px + py)
e Factorize each pair separately:

a(x+y)+px+y)
e and then take out the common bracket

(x +y)(a+p)
Swapping around or “taking out a ncgative™
y—x=—(x-y)and —x - y ==@HY)
Examples
Factorise fully:
1.5% + 10y — ax —2ay)
= (5x + 10y) + (—ax — 2ay)
=5(x+ 2y) —a(x + 2y)
=((x+2y)(5—a)
2.p°=3p*—p+3
=@*-3p)+(-p+3)OR (P’ —p) + (-3p+3)
=p’(p-3)—-(—3)
=@-3)@* -1

= (p —3)(p — 1)(p + 1) difference of two squares

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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Factorise the following fully:

l. a*+a— 6ax—6x
3. 45q — 18z + 5¢q — 2cz
5.3ax — 3=k y
7.x3—2x*=2x+ 4
9.2x3—3x2—6x+9

I1l.a—b+ab—-1

2. 6m*+3m—6p —12mp
4, 6x3 — 2x* — 54x + 18

6.3ax+3ay—x—y
8.x%+2x*—2x—4

10, 3x% —3x2 — 272 427

12. 6a’px — 4ap?y — 6a’py + 4ap®x

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.I. SHANGASE, P.T.C. ZUNGU & S.M. MQADI
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TOPIC: ALQWBIOaPaer 1! mo.mfanmosgmgr K5+ G0Mrade 110

Term Week no.
Duration 1 hour Date
Sub-topics FACTORISATION: Sum and Difference of Cubes

RELATED CONCEPTS/ | Cube, Sum, Difference, Brackets, factors
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Binomial, Trinomial, product

RESOURCES

GRADE 0 »
MATHEMATICS SirvuLA

"V"I"
TIIIF\.G

ERRORSIMISCONCEPTIONSIPROBLEM AREAS

o xX3+y3=(x+yx*+xy+y?
o X*—y’=@x—-y)x*-xy+y?)

METHODOLOGY

Sum of two Cubes
x3+y3
To factorise:
e Open two brackets
e First bracket must have two term, cube root of each term: (x + y)
e Second bracket must have three terms: (x4 — xy + y?)
Multiply the factors of the first bracket to get the middle term of the second bracket
The sign of the middle term is always negative when factorizing a sum of two cubes.
Therefore, x3 + y3 = (x + y)(x* — 2y =98

Difference of two Cubes
x3 —y3
To factorise:
e First bracket, cube root of each term: (x — y)
e Second bracket, three terms with middle term the being the product of factors of the first term
and the sign of the middle term is always negative. (x? + xy + y?)
Therefore, x® — y3 = (x — y)(x? + xy + y?)

Examples:

Factorise the following:

1.x*+8
=x3+22=(x+2)(x*—2x+4)

2.8a* — 64a
= 8a(a® - 8)
= 8a(a — 2)(a* + 2a + 4)

2. —x3—216
27

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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ACTIVITIES/ ASSESSMENT

Factorise Fully

I a®—125 2. g% + 64
3.64x3 + y? 4, 2x3 — 2y?

5. —x3—-27 6.27x3y3 + w3
7.8 —(a— 1) 8.1-(x-y)°
3.1 I~

9.x% + 10. 2~ h

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.I. SHANGASE, P.T.C. ZUNGU & S.M. MQADI
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TOPIC: ummmfmﬁanﬁmmﬁq_ § P MGrade (10

Term Week no.
Duration 1 hour Date

Sub-topics Simplification of Algebraic Fractions Using Factorisation

RELATED CONCEPTS/ | Simplify, Factorise
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Factorisation: Common factor, Difference of two squares, Trinomial, Sum and Difference of Cubes

RESOURCES
I:i#ék:ncs Sw'«:'uu
v ' s r v
l i E\. G
ERRORS/MISCONCEPTIONSIPROBLEM AREAS
2—x=x-—-2
Open two brackets for 4x? — 12x
METHODOLOGY
Note that:
a [ ac
S X == (b#0; d+0)
a ¢ _a d__ — ad
E_E_bxc (b#0;c+0;d+0)
Examples:
Simplify the following:
12x3y+3xy x7-12x+27 27p3-8
9y2 | 4x2-12x T 27p2+18p+12
_ 3xy(4x?+1) _ E3)(x-9) = (3p—2)(9p%+6p+4)
T gy2 — 4x(x-3) 3(9p2+6p+4)
_ x(4x?+1) -2 _ 3p-2
- 3y T ax @B
ACTIVITIES/ ASSESSMENT
Simplify the following algebraic fraction:
| 4a’-8a 6+9k
" 4a " 9kZ2—4
4m2+4m 2x2-5x-3
4m? T 2x—6
3 9p3—821p2 £ x3-8
6p Z2—X

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.I. SHANGASE, P.T.C. ZUNGU & S.M. MQADI
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TOPIC: (@éaaom)amwagﬁmaysg@& 50[1Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Simplification of Algebraic Fractions Using Factorisation

RELATED CONCEPTS/ | Simplify, Factorise

TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Factorisation: Common factor, Difference of two squares, Trinomial, Sum and Difference of Cubes

RESOURCES

GRADE10
MATHEMATICS

V I’.
'III\G

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Swapping denominator and numerator when changing =+ to X

METHODOLOGY
Examples:
Factorise the following algebraic fractions:
x=2 x%-4 X% —4xy+4y? L x=2y x%—4
" x2+4x-5 = x245x ) 2x—4 T ox-2 4
. x-2 x%+5x _ xi-4xy+4y?  x-2  x’-4
T x2+44x-5 " x2-4 T 2x-4 x—2y 4
_ x—2 x(x+5) _ (x—2y)(x—2y) (x=2)(x+2)
T (x+5)(x—-1) T (x=2)(x+2) T 2x-2) x—2y 4
— x _ (x—2y)(x—2)(x+2)
T (x—1)(x+2) - 8

ACTIVITIES/ ASSESSMENT

Factorise the following algebraic fractions:

x24x—-6  x%-16
" 2x-8 x2-2x

x%2+x  x%+2x=1

2' x2 - x2
6+k—k? 2k+4
e TR
2k*+k-6 _ k*-9
s + (2k — 3)

14-7x x+2
. X
x2+x-2  3x—6

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI
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[TOPIC: M GEBRRPART 1 (ICe8oroTay  [NARIgRRRGY S 50+ B0 Grade (10
1

Term Week no.
Duration 1 hour Date
Sub-topics Addition and Subtraction of Algebraic Fractions with Denominator of

Degree at Most 3.

RELATED CONCEPTS/ | Factorisation, simplification
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Addition and Subtraction of fractions, Lowest Common Denominator (LCD)

RESOURCES

GRADE10 .’
MATHEMATICS SIAYULA

= E¥ELEY
o THiLG

ERRORS/I\/IISCONCEPTIONS/PROBLEM AREAS

Learners do not continue with the denominator

METHODOLOGY

a c a+c
5 + 5 = 5 (b * 0)
Whenever you add or subtract algebraic fraction, the first thing you need to do is to determine the
multiples of the denominators (LCD).
LCD
e Product of all denominators
e If denominator needs to be factorised, first factorise
e Do not repeat the denominator
¢ In denominators with same variable and different exponent, take variable with highest exponent

Examples:

Simplify the following:

1242

LCD:6  (6isdivisible by both 3 and 6)

= z?x X % + % ...denominators in each term must be the same (same as LDC)
4x 1

= —+4 -
oer

== ...keep the denominator and add the numerators

1 (x=2)
2.1+ prCI

4 does not divide 3 and 3 does not divide 4

LCD: 12x3y (product of 4 and 3, variable with highest exponent and variable appearing once)
1 12x3 1 3 -2 4 . .

=-x =Yy X = — x-2) x =2 .. .denominators in each term must be the same as LCD
1 12x3y  4x2y  3x 3x3 4y

_ 12x3y 3x_ (4xy-8y)

T 12x3y  12x3y 12x3y

_ 12x3y+1—4xy+8y

12x3y

...keep the denominator and add the numerators

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI
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"x+3  x2+3

LCD: (x + 3)(x% + 3)

2
= (x2+3) - 22 (*+3) ..denominators in each term to be the same as the LCD
(x+3) (x%+43) (x%4+3)  (x+3)
3(x2+3) 2(x+3)

T (x+3)(x243)  (x+3)(x2+3)
_ 3x249-(2x+6)
T (x+3)(x2+3)
_ 3x249-2x-6

T (x+3)(x2+3)
_ 3x2-2x+43

T (x+3(x2+3)

...keep the denominator and add the numerators

..add like terms

ACTIVITIES/ ASSESSMENT

Simplify the following:

x—-3 x+5 3 2
12320 23,2
3 4 x  x2
3 7x+1 x+2 6
3.1+— 4, -—
2xy  4x2y X242  x+2
2x 5 x+1
S5.x — 6. > — X
3x-2 2x x-=2
2x—1 x+2 4 x+1
" x+3  x-3 " (2x+1)2 2x+1

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI
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Degree at Most 3.

TOPI f@'@ﬂ.e%&ﬁﬁﬁnormayiﬁlﬁg% o 3 | Grade [ 10

Term Week no.

Duration 1 hour Date

Sub-topics Addition and Subtraction of Algebraic Fractions with Denominator of

RELATED CONCEPTS/ | Like terms, numerator, denominator
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Addition and Subtraction of fractions, Lowest Common Denominator (LCD)
Factorisation

RESOURCES

GRADEMW .
MATHEMATICS SIYAVILA

rVEPY
m iLe

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Determining the LCD without factorising the denominators
Inability of determining the LCD

METHODOLOGY

Factorise denominators before finding LCD.
Examples:

Simplify fully.

x—1 2x+1
" x2+4x 4x

_ x—-1 2x+1
x(x+4) 4x

...factorise the denominator

LCD: 4x(x + 4)

= _x1 X & _ 2t X (x+4) ...denominators in each term to be the same as LCD
x(x+4) 4 4x (x+4)

_ (®Ox+1)  2x+1)(x+4)

4x(x+4) 4x(x+4)
2
= Gatd _ (2x+8x+xd) ...multiply on the numerator
4x(x+4) 4x(x+4)

4x+4-2x%—-8x—x—4 . ) ‘
=2 4;;6 " 436 al ...keep the denominator and simplify the numerator

—2x2+4x—8x—x+4—4 .
= ...group like terms on the numerator
4x(x+4)

_ —2x%-5x
4x(x+4)

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI
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5 3x 4

2

"x2-x-6 3-x 2+x

2+x=x+2but3—x+#+x-—3

5 3x 4
= (x+2)(x—3) + —(x-3) + x+2) 3—x= _(x _ 3)
5 3x 4

..LCD: (x +2)(x — 3)

= (x+2)(x-3) - (x-3)  (x+2) °

_ 5 3 (x+2) 4 (x=3)
T (x+2)(x-3)  (x-3)  (x+2)  (x+2) ~ (x-3)°

..denominators in each term to be the same as the LCD

5 3x(x+2) 4(x-3)

- x+2)(x-3) (x-3)(x+2) (x+2)(x-3)

5 3x2+6x 4x—12

= 12)@-3)  (tD)(x-3) + 1203 ...multiply numerators

_ 5-3x2-6x+4x—12
T (x+2)(x-3)

...keep the denominator and add the numerators

_ —3x%—6x+4x+5-12
(x+2)(x-3)

...group like terms on the numerator

_ —3x%-2x-7
T (x+2)(x-3)

ACTIVITIES/ ASSESSMENT

Simplify the following as far as possible.

X 2 X 1
12— = 2. X 4L
x+3 3+x x—2 2—x
X 2x—24 2x x+1
A 4, =
4—x  x2%2-4x x-3  9-x2
x+4 X x+2 6 x+2 8x+1

"x2-2x  (2-x)?  x-2 " 4x2-2x+1  8x3+1

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI



TEST: RoseBRAMEEXARESBIGNGINMOorephysics.com
Marks: 25 Duration: 30 Min

QUESTION 1[9 Marks]

9
11—-x

1. Consider: A =

If x € {—14; —11; —5;0; 5; 11; 14}, which value(s) of x will make A:

1.1 Rational
1.2 Irrational
1.3 Undefined
1.4 Non-real

2. Determine between which two consecutive integers does V11 lie.

3. Write 0, 7 as a common fraction. Clearly show all your working.

QUESTION 2 [6 Marks]

1. Determine the product of the following and simplify fully:
(x—2)(x*+5x—1)

2. Factorise y2(y — 2) + x%(2 — y) fully

QUESTION 3 [10 Marks]

Simplify the following expressions fully:

x?-4  x°-8

T 2x2+5x+2  6x+3

"x+y  y?-x2

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI

1)
1)
1)
1)

)
©)

@)
@)

()

()

[9]

[6]

[10]

26



MEMORANDIMYAEAR KING G U DELINEN ephysics.com
QUESTION1

11x=-14;-5 12x =-11;0;5 x=11

2.49 < V11 <16
=3 <11 < 4 ...between 3 and 4
3.Letx =0,7777 ...(1)V
10x = 7,7777 ...2)V
=7 (2-Q)
zg\/
QUESTION 2
1.=x345x2—x—2x2—10x + 2+
=x3 +5x2 —2x2—x—10x+ 2V
=x3+3x2—-11x+2V
2.=y2(y —2) —x2(y - 2)V
=(y-20*-x)V

= -2)y-0)@+x)V
QUESTION 3

_ x%-a 6x+3
2x%2+5x+2  x3-8

_ (x=2)(x+2) 3(2x+1)
T x+1)(x+2) T (x-2)(x2+2x+4)

v v/ factorisation

_ 3
x242x+4

2
2.=>2 +—=_/factorisation
xty  (y-x0)(y+x)

LCD: (y +x)(y — x) V

X y—x) x?

=(y+X) -x)  @+x)(y-x)

2 2

. xy—x
T t0-x)  +0@-x)

X

+/ same denominators

_ xy—xZ4x?
T (y+0)(r-x)
_ Xy

T +0)(y-x)

V Simplification

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI
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mﬁmmir‘f‘(@agomqm@ﬁm V6% 30 Brade (10

Term Week no.
Duration 1 hour Date
Sub-topics EXPONENTS: Revision of Laws of Exponents and Definitions

(negative exponents and exponent 0)

RELATED CONCEPTS/ | Base, exponent, power
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Laws of Exponents

RESOURCES

GRADE0 £l
MATHEMATICS Sivavura

LYEFY
| |\t

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Product with same bases, multiply exponents instead of adding them.
Subtracting smaller exponent from the bigger one even if the bigger exponent is on the denominator

METHODOLOGY

Exponent

Power

Base

PRODUCT RULE
To multiply when two bases are the same, write the base and ADD the exponents: x™ x x™ = x™*"

Examples:
1. x3.x8 = x3+8 = 11 2 24 % 92 — 94+2 — 96 3. (x2y) (x3y*) = x2*3y1+s = x5y5

QUOTIENT RULE
To divide when two bases are the same, write the base and SUBTRACT the exponents: ’;—n =xmn

Examples:

x5 _ 34 _ _ x2y5
1L =x""2=x3 2.5=3"7=37 357 x271y573 = xy?
POWER RULE:
To raise a power to another power, write the base and MULTIPLY the exponents: (x™)" = x™*"
Examples:
1. (x3)2 = 3%X2 = 46 2. (32)4 — 324 — 38 3. (yszs)z — y3><225><2 — y6210

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI

28



exPANDED POWER ROLL o)~ Lahio rephysice)co:m_m

ym
3 _ 93,3 _ g3 3\2 _ £2.3X2 _ 6 E3_23x”3_£
1. (2a)3 = 23a3 = 8a 2. (6x3)% = 62x3<? = 36x 3.(3y) =S =
ZERO EXPONENT RULE
Any base (except 0) raised to the zero power is equal to one: x° = 1
1.y°=1 2.6°=1 (7a3b~1)° =0

NEGATIVE EXPONENTS:
If a factor in the numerator or denominator is moved across the fraction bar, the sign of the exponent is

changed. x™™ = xim x_im = x™ (’yf)_n = (%)n
Examples:

Simplify the following and leave the answer in exponential Form:

1 —4yx2 5)2 57%33x30x58 3x%x4xy”
. —4x*.(=5)*x ST v T eas o Tery
12x3y7
= —4 (_5)(_5) x2+1 — 57+8—20 X 33+6—7—1 -
' ' 12x4y?2
— 3 — —
= —100x3 =5 5><31=5_5 = x3~ty72
5
-1,,5 y
= x = -_—
y x

ACTIVITIES/ ASSESSMENT

Simplify the following:

1. 2x° x (—3x3y)?

5 7x%y> _ 36x3y

" 14x3y 6y

(-2xy®)’
" axy*x2x2yS

+(5%)

5 (162279)_2

3

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI




mﬁmaﬂ‘(@ago@anmmgﬂmw@a LHM Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics EXPONENTS: Use Laws of Exponents to Simplify Expressions

RELATED CONCEPTS/ | Prime numbers
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Fractions, laws of exponents

RESOURCES

THiLG

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

52=5+50r5x2=10, 3 =3 X2=6

METHODOLOGY

Terms can often be simplified by reducing the powers to a prime base:
X = (32)% = 32% 2.252% = (52)2% = §4x

3. 82x~1 = (28)2x-1 = 26x-3 4.10% = (2 X 5)* = 2¥5%

5. 250473 = (2 x 53)473 = 24-3p512-9%p

Examples:
Simplify the following:

4
162.(32) (2%)*.9% 3 16%1
T 27.2581 To122x " 24%.32
(@4 _ 232 _ e
T 21234 T (3x22)2x T 94x95
4 2 4x—4
_ 98-12 38-4 _ 273 _2¥
) 32x04x 24x+5
- 3* _ _ 4 dy— _ 1
=24 34 :2_4 = 4x—4x 32x-2x— 1 = 24x—4-4x-5 — 9 9:2_9

ACTIVITIES/ ASSESSMENT

Simplify each of the following:

32% (2%)3.2%
1.81%.27%* 2. 3 3. o
25. 9% 5% 25%71 6 92  4a-1
"3x,3%. 5 ' 5.125% ' 32a-1 p2a

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI
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mm@r‘ﬁ@agomanmmgﬂmw@a LHM Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics EXPONENTS: Use Laws of Exponents to Simplify Expressions

RELATED CONCEPTS/

Prime numbers

TERMS/VOCABULARY | Factorisation

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Fractions, laws of exponents

RESOURCES

GRADE10 ®
MATHEMATICS SiyavuLs

ENELEY
I|\t

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Write x™* " asx™ + x™

METHODOLOGY

Bases to the power of more than one term can be expanded and written as a product.

1.2¥t1 = 2% x 2

Examples:

2.3%% =3% 3%

3.5172% = 51 572%

2X+24 px+3 84, 2242 169+1 9% 4+3%-2
12. 2% 11. 20+1 9%X—4
2% 2242% 23 (23)% 2042, (24" 32%43%_ .
=0 = expand = TR ==, ---prime bases
2%(4+8 23a a4 p4atd+l 3¥42)(3%-1 .
) common factor = = 2@ 1) ...Tactorise
12. 2% 11. 22, 2 (3*+2)(3%¥-2)
Trinomial on numerator
_ 12 24a4p4a 35 )
=1 = — Difference of two squares
12 24, 11%x2 .
On denominator
_ 249(1+32) _ 323a _ -1
24, 22 2 (3%=2)
ACTIVITIES/ ASSESSMENT
Simplify:
2x+2_2x=1 2 3x+1+3x+2
C T oxypx+2 " 8. 3%+
3 4% 43, 22x+1 4 12X 44% 3X+1
T7.22x+1 T 92x+4 3x
2. 3%43%72 9%¥_3%_¢
"5, 2%¥+1_7 3x-1 3%-3

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI
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TOPIC: ALGEBRA PART 2 (Lesson 4) | Weighting | 30+ 3 | Grade | 10
Term 1 Week no.

Duration 1 hour Date

Sub-topics EXPONENTS: Use Laws of Exponents to Solve equations

RELATED CONCEPTS/ | Equation, Decimal fraction, Exponent, Base
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Laws of Exponents, Prime numbers

RESOURCES

L

GRADE0 4
MATHEMATICS SivavuLa

. T I-,”i” M-

L s o

ERRORS/MISCONCEPTIONS/PROB‘LEM AREAS

Writing 2 X 3% = 6% and (22)**3 = 22x+3

METHODOLOGY

In an exponential equation, the exponent is the unknown.
Examples:
Solve the following equations

1.4.25%*3 =4

(52)**3 =1 ...divide by 4 on both side and write 25 as prime number
52x+6 = 50 write 1 as base 5 to exponent 0 (any number to exponent 0 = 1)
2x + 6 = 0 ...equate exponents
2x = —6
x=-3

2051 = (3

4

1\¥1 1\¥ . .
(E) = (2—2) ... write 4 as a prime number

@2 H*1=(272)* .. .use deﬁnitionain =q"

2—x+1 — p-2x

—x+1=-2x
—x+2x=-1
x=-1

3.9% + 3%+ =36
32¥ + 3%, 3 =36
32%(1 4+ 3) = 36 ...take out common factor and divide by 4 on both sides

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI

32



3zx — pownloaded from Stanmorephnysics.com

32x:32
2x =2
x=1

ACTIVITIES/ ASSESSMENT

Solve the following equations;
1.3* =3

3.4* =16

5.1.22% =
8

7. 4952 = 49
9.4.2% = (0,5)*?
11.87* = 2.4t

13. 7% + 14 .7 = 147

2.2%% =1

4.8%.2 =128

63 =3

10.3*. 9*"1 =81
12, 2*+1 4 2%+2 = 24

14.2.3%**1 + 3.9% = 243

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI
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TEST: BwoNerted from Stanmorephysics.com

Marks: 25

QUESTION 1[14 Marks]

Simplify the following expressions (Give your answer with positive exponents)

22X—1_ 2. 4X+1

11

4x

9x2y3x6x7y"
12xy®

1.2

21’l+1 . 91’1—2

1.3

6n—1 3n+l

QUESTION 2 [11 Marks]
Solve for x:

2145 =1
223% =~

81
2.35%1 =004

233t x 9t*3 =273

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:

M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI

Duration: 30 Min
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mm@r‘f‘(@agomanmn{@ﬂmw@a LHM Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics EQUATIONS: Revise linear equations

RELATED CONCEPTS/ | Solving equation, solution
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

LDC, like terms, bracket, variable, algebraic fraction

RESOURCES

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Forgetting to change sign when transposing to the other side of the equal sign.

METHODOLOGY

A linear equation is an equation where the highest exponent of the variable is 1 and with at most one
solution.
Solving an equation means:

e finding the value of the variable that makes the equation true.

e Determining the value of the variable that will make the left-hand side of the equation equal to

the right-hand side of the equation.

The solution is the value of the variable that satisfies the equation. It is also called the root of the
equation.

Examples:
2—x i
1.2x+2=1 =2 LCD: (3x + 1)
2x =1 — 2 .. like terms together e
2x =—1 Multiply terms on both side by LCD
x=—%...dividebothsidesby2 2—x=6x+2
—x — 6x = 2 — 2 ...like terms together
—7x =0

x = 0 ...divide both sides by -7

4x—1 7x+2 x

1.3-4(k+2)=3k+16 2. T T LCD: 6
3 — 4k — 8 = 3k + 16 ...expand brackets . —6><7x;2=6><§
Multiply all terms by LCD
—4k — 3k = 16 — 3 + 8 ...like terms together 2(4x—1) — (7x+ 2) = 3x
-7k =21 8x — 2 — 7x — 2 = 3x ...expand brackets
k = —3 ...divide both sides by -7 8x—7x—-3x=2+2

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI
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x = —2 ...divide both sides by -2

NOTE: An equation must always be balanced, whatever you do on the left-hand side, you must also do
on the right-hand side.

The general steps for solving linear equations are:
e Expand all brackets.
e Rearrange the terms so that all terms containing the same variable are on the same side of the
equation and all the constants are on the other side.
e Group like terms together and simplify.
e Factorise if necessary.
e Find the solution and write down the answer.
e Check the answer by substituting the solution back into the original equation.

ACTIVITIES/ ASSESSMENT

Solve the following equations:
1.2y —-3=7

2.x+12=6—3x
3.4p-3)=3-6(p—2)
4.7(m—-2)—-2(7-3m)+2=0

3 6
+2 m-—6 1
6. — T =-
4 3 2
x+2
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Term Week no.

Duration 1 hour Date

Sub-topics EQUATIONS: Solve quadratic equations

RELATED CONCEPTS/ | Zero-factor law, standard form
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Facrorisation: common factor, difference of two squares, quadratic trinomial

RESOURCES

GRADEYO -
MATHEMATICS SIAVULA

IJ|\G

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Multiplying out factors that are equal to 0. Dividing common variable common factors.

METHODOLOGY

A quadratic equation is an equation where the exponent of the variable is at most 2 with at most two
real solutions.

The standard form of a quadratic equation is ax? + bx + ¢ = 0.

The quadratic expression on the left-hand side has to be factorised.

Zero-factor law states that if a x b =0thena=00rb =0

Examples:
Solve each of the following equations:

1.x2—-5x—14=0 2.8x—16—x%2=0
(x —7)(x +2) =0 ...factorise 0 = x?2 — 8x + 16 ...standard form
x—7=0o0rx+2=0...apply the zero-factor law 0= (x—4)(x—4...factorise
x=70rx=-2 x —4 = 0 ...no need to write both
x=4
3.Bx—1Dx+2)=0 4.x(x—5)+6=0
No need to expand brackets because factors are equal to 0. x% — 5x + 6 = 0...expand brackets
3x—1=00rx+2=0 (x —2)(x —3) =0 ...factorise
3x=1lorx=-2 x—2=00rx—3=0
x = § x=20rx=3
5.5x2+2x =3 6. Bx—1D(x+2)=10
5x2 + 2x — 3 = 0 ...standard form 3x2+6x—x—2—-10=0
(5x —3)(x+ 1) = 0 ...factorise Expand brackets because factors are not equal to 0
5x—3=00rx+1=0 3x2 + 5x — 12 = 0 ...standard form
5x =30rx=-1 Bx—4)x+3)=0
x=§ 3x—4=00rx+3=0
4
xX=-o0orx=-3
3
7.2x% = 4x 8.(x+5)?%=09
2x% — 4x = 0 ...standard form Expand: (x +5)(x+5)—9=0
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2x (x — D)CNG ] ORA@6h ki bta@mﬁlfﬁpﬂy&%ﬁl@ﬂ&: (x+5-3)(x+5+3)=0
2x=00rx—2=0 OR square root on both sides: v/ (x + 5)2 = +1/9
x=0o0rx=2
General steps for solving quadratic equations:
e Rewrite the equation in the required form: ax? + bx + ¢ = 0
e Divide the entire equation any common factor of the coefficients to obtain an equation of the
form ax? + bx + ¢ = 0.
e Factorise ax® + bx + ¢ = 0.
e Apply the zero-factor law
e Solve both factors.
e You may check the answer by substituting it back to the original equation.

ACTIVITIES/ ASSESSMENT

Solve the following equations:
1.x2+2x—15=0
2.p2-7p—18=0
3.-3a%?+27a—-54=0
4.3x(2x+5) =0
5.12x2 —4x =0

6.2x% —x =10
7.(x+3)(x+6)=0

9. (m—-3)(m—2) =12
10. 2x% = 5x

11.4y2 -9 =0

12.5(x —1)2 =16
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Term Week no.
Duration 1 hour Date
Sub-topics EQUATIONS: Solve quadratic equations

RELATED CONCEPTS/ | Undefined, Restriction, linear, quadratic
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Sign-change rule, Algebraic fractions, LCD, Factorisation

RESOURCES

=VErPY
I\N&

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Sign-change rule, Determining LCD

METHODOLOGY

Equations with fractions

When solving equations with fractions (variables in the denominator) it is important to
remember that division by 0 is not permissible.

You must always check that your solutions do not make any one of the denominators 0.
That is the reason why we must state restrictions when solving equations with variables in the
denominators.

Examples:

4(x+4)

1.10 + % = Restriction x # 0 and LCD: x

x X 10 + x X % =x X %xﬂ ...multiply every term by LCD

10x + 16 = 4x + 16 ...linear equation
10x —4x =16 — 16

6x =0
x=0
However, since x = 0, the equation does not have a solution.
4 10 2
2. ———===
x-5 x x4—5x

4 10 2
x—=5 x x(x—5)

...factorise denominator, LCD: x(x — 5)

Restrictions: x # 0and x # 5

x(x —5) X——x(x— 5) —=x(x—75) ...multiply every term by LCD

x(x 5) "

4x — 10x + 50 = 2 .. .linear equation
—6x = —48
x=8
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2x 5x-3 x
3. = - =
x-3 9—x x+3
2x 5x—3

— + ———— = — .. .factorise denominator
x=3  (3=x)(3+x) x+3

2x 5x-3 X

o oy a3 x=—(x—3)and3+x=x+3

LCD: (x — 3)(x + 3). Therefore, Restrictions: x # 3 and x # —3

5x—3
(x=3)(x+3)

(x = 3)(x +3) X == — (x = 3)(x +3) = (=N +3)x =

2x(x+3)—(Bx—3)=x(x—3)
2x% 4+ 6x —5x +3 = x%—3x
2x> — x>+ 6x—5x+3x+3=0
x%+ 4x + 3 = 0 ...standard form
x+3)x+1) =0
x=—-3o0orx=-1
Since x # —3, the solutionis x = —1

quadratic equation

General steps for solving quadratic equations with fractions

State the restrictions.
Multiply every term by the lowest common denominator (LCD).
Identify the equation as linear or quadratic and solve the equation.

...multiply terms by LCD

Apply the sign-change rule if necessary and then factorise the denominators.

ACTIVITIES/ ASSESSMENT

Solve the following equations. Remember to verify whether or not the solution to the equation is viable

by considering the restrictions.

3 1 2 5
l.=—-==42
X X X 2
7x 5__ 3
"x2+x  x  x+1
x+6 2 -1
3. 2 =1
x2—4 = 2—-x  x+2
x—2 5 7
4,222 = L
x—1 xX+2 x—1
5 3x+4 _ 3x+2 23x
" x+6 x—-3  x2+3x-18
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Term Week no.
Duration 1 hour Date
Sub-topics EQUATIONS: Solve simultaneous linear equations

RELATED CONCEPTS/ | Algebraically, Graphically, System of equations, Simultaneously
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Variables, linear equations, substitution

RESOURCES

GRADE0 )
MATHEMATICS SiyavuLa

L V'I’
'I |\b

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Forget to solve for the second variable, multiplying the second term in the bracket

METHODOLOGY

When solving for two unknown variables, two equations are required and these equations are known
as simultaneous equations.

The solutions are the values of the unknown variables which satisfy both equations simultaneously.
To solve for two unknown variables, two independent equations are given.

Simultaneous equations can be solved algebraically using substitution and elimination methods.
System of simultaneous equations can be solved graphically.

Substitution Method

o Use the simplest of the two given equations to express one of the variables in terms of the
other.

e Substitute into the second equation. By doing this we reduce the number of equations and the
number of variables by one.

e We now have one equation with one unknown variable which can be solved.

e Use the solution to substitute back into the first equation to find the value of the other
unknown variable. method of

e Substitution is a method you can use for other systems of equations as well.
Examples:

1. Solve for x and y simultaneously: x—y=1land3 =y —2x

Method 1: Make one of the variables the subject of the formula in one of the equations.
First equation: x =y +1 OR Second equation: y = 2x + 3
Substitute into second equation Substitute into first equation
3=y-2(y+1) x—2x+3)=1
3=y—-2y—2 x—2x—3=1

2y —y=-3-2 —-x=1+3

y=-5 x= —4

Substitute y = —5 into original equations OR Substitute x = —4
3=-5—-2x 3=y—-2(-4)
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x=—4 y=-5

Method 2:
Make y the subject of the formula in both equations.
x—1=y and y=3+42x
x—1=3+ 2x ...equate

—-1-3=2x—x

—4 = x, substitute to original equations
—4—-y=10R3=y-2(—-4)

y=-5

Method 3:

Make x the subject of the formula in both equations.
x=y+1 andx=§—%

y+1=2-2 LCD2

2Xy+2x1=2 X%— 2 Xg...multiplyeverytermbyLCD
2y+2=y-3

y = —5, substitute into original equations
x—(-5)=10R3=-5-2x

x=—4

ACTIVITIES/ ASSESSMENT

Solve the following equations simultaneously:
1.3x—y =10 and x+y=6
2.3x —2y =8 and 4x+2y=6

3.4x+3y=100 and 4y-—9x =12
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Term Week no.
Duration 1 hour Date
Sub-topics EQUATIONS: Solve simultaneous equations

RELATED CONCEPTS/ | Algebraically, Graphically, System of equations, Simultaneously
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Variables, linear equations, substitution

RESOURCES

CRADE 10 )
MATHEMATICS SIYAVULA

LVIrY
TEi\c

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Forget to solve for the second variable, multiplying the second term in the bracket

METHODOLOGY

Elimination Method

Elimination is the preferred method when solving two linear equations simultaneously.
Examples:

Solve for x and y simultaneously:

1.3x -2y =8 and 4x+2y =6
Write equations beneath each other and label them
3x—2y=8...(1)
4x+2y=6...(2)
(1) + (2): 7x = 14 ...add like the terms of (1) and (2)
x = 2, substitute into either (1) or (2) to get y.

3(2) -2y =38
6—2y=28
-2y =2

y=-1

2.4x + 3y =100 and 4y —9x = 12

4x + 3y =100 ...(1)
—9x +4y =12 ...(2)
If we want the terms in x to be eliminated when added, the coefficients have to be additive

inverses. Let us therefore consider the lowest common multiple (LCM) of 4 and 9 (the coefficients of x)
in order to attain that. The LCM is 36. We want the coefficient of x of equation (1) to be 36 and that of

equation (2) to be -36.

(1)x9:  36x + 27y = 900
(2) x 4: —36x + 16y = 48

(1) +(2): 43y =948
y = 22,05, substitute into either equations (1) or (2)

4x + 3(22,05) = 100
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x = 8,47
If we want the terms in y to be eliminated when added, the coefficients have to be additive
inverses. Let us therefore consider the lowest common multiple (LCM) of 3 and 4 (the coefficients of y)
in order to attain that. The LCM is 12. We want the coefficient of x of equation (1) to be 12 and that of
equation (2) to be 12.
(1) x4: 12y + 16x = 400
(2) x 3: 12y — 27x = 36
(1) - (2): 43x = 364

x = 8,47, substitute into either equation (1) or (2)

4(8,47) + 3y = 100
3y =100 — 25,41

y =

ACTIVITIES/ ASSESSMENT

Solve for x and y simultaneously:
lx+2y=5andx—-—y=-1
2.7x —3y=4land 3x —y =17

3.2a—2b=5and 3a —2b = 20
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Term Week no.

Duration 1 hour Date

Sub-topics EQUATIONS: Solve word sums/problems involving linear, quadratic
or simultaneous equations

RELATED CONCEPTS/ | Variables, Algebraic Expressions, Algebraically
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Linear equations, system of equations

RESOURCES

GRADE0 2
MATHEMATICS SivavuLs

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Reading the whole question, assigning variable to unknown, translating words to algebraic expressions

METHODOLOGY

To solve word problems, we need to write a set of equations that represent the problem
mathematically. The solution of the equations is then the solution to the problem.

Problem Solving Strategy:
e Read the whole question.
e What are we asked to solve for?
e Assign a variable to the unknown quantity, for example x.
e Translate the words into algebraic expressions by rewriting the given information in terms of the
variable.
e Set up an equation or system of equations to solve for the variable.
e Solve the equation algebraically using substitution.
e Check the solution.

Examples:

1. A shop sells bicycles and tricycles. In total there are 7 cycles (cycles include both bicycles and
tricycles) and 19 wheels. Determine how many of each there are, if a bicycle has two wheels and a
tricycle has three wheels.

Let the number of bicycles be b and the number of tricycles be t

b+t=7 and 2b + 3t =19

b=7-t 2(7-t)+3t=19
b=7-5 14 -2t + 3t =19
b=2 t=5

Therefore, 2 bicycles and 5 tricycles

2. The product of two consecutive negative integers is 1122. Find the two integers.
Let the first integer be n and the second integer be n + 1.
nn+1) =1122
n?+n=1122
n? +n—1122 =0 ...standard form
(n—33)(n+ 34) = 0...factors
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The numbers are 33 and 34

3. A curtain manufacturing company sold a client 12 meters of material. The cost of the good material
was R8 per meter. Some of the material was inferior and was sold for R7 per meter. The total cost of
the material was R100. How many meters of material was inferior?

(Let the good material = x)

4. A rectangle has an area of 8 square metres. Its breath is 2 metres less than its length. Determine the
dimensions of the rectangle.
Let the length of a rectangle be [, therefore, the breath =1 — 2
I(l-2)=8
12 — 21 — 8 = 0...standard form
(I—4)(I+2) =0...factors
l=4mandb=4—-2=2m..b=1-2
Therefore, length = 4cm and breadth = 2cm

ACTIVITIES/ ASSESSMENT

Word Problems

1. Kadesh bought 20 shirts at a total cost of R 980. If the large shirts cost R 50 and the small shirts cost
R 40, how many of each size did he buy?

2. The sum of 27 and 12 is equal to 73 more than an unknown number. Find the unknown number.

3. The length of a rectangle is twice the breadth. If the area is 128 cm?, determine the length and the
breadth.

4. If 4 times a number is increased by 6, the result is 15 less than the square of the number. Find the
number.

5. If a third of the sum of a number and one is equivalent to a fraction whose denominator is the number
and numerator is two, what is the number?

6. A shop owner buys 40 sacks of rice and mealie meal worth R 5250 in total. If the rice costs R 150 per
sack and mealie meal costs R 100 per sack, how many sacks of mealie meal did he buy?

7. Lisa has 170 beads. She has blue, red and purple beads each weighing 13 g, 4 g and 8 g respectively.
If there are twice as many red beads as there are blue beads and all the beads weigh 1,216 kg, how many
beads of each type does Lisa has?
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Term Week no.
Duration 1 hour Date
Sub-topics EQUATIONS: Solve word sums/problems involving linear, quadratic

or simultaneous equations

RELATED CONCEPTS/ | Variables, Algebraic Expressions, Algebraically
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Linear equations, system of equations

RESOURCES

GRADE 10 »
MATHEMATICS SIVAVULA

= V'? ry
Tk I \.5

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Reading the whole question, assigning variable to unknown, translating words to algebraic expressions

METHODOLOGY

Corrections of previous activity with learners

ACTIVITIES/ ASSESSMENT

Word Problems

1. Two jets are flying towards each other from airports that are 1200 km apart. One jet is flying at 250
km-h-1and the other jet at 350 km-ht. If they took off at the same time, how long will it take for the
jets to pass each other?

2. Two boats are moving towards each other from harbours that are 144 km apart. One boat is moving at
63 km-h and the other boat at 81 km-h*. If both boats started their journey at the same time, how
long will they take to pass each other?

3. Zwelibanzi and Jessica are friends. Zwelibanzi takes Jessica’s civil technology test paper and will not

tell her what her mark is. He knows that Jessica dislikes word problems so he decides to tease her.

Zwelibanzi says: “I have 12 marks more than you do and the sum of both our marks is equal to 148.

What are our marks?”’

4. Kadesh bought 20 shirts at a total cost of R 980. If the large shirts cost R 50 and the small shirts cost
R 40, how many of each size did he buy?

5. The diagonal of a rectangle is 25 cm more than its width. The length of the rectangle is 17 cm more
than its width. What are the dimensions of the rectangle?

6. The sum of 27 and 12 is equal to 73 more than an unknown number. Find the unknown number.

7. A group of friends is buying lunch. Here are some facts about their lunch:
+ a milkshake costs R 7 more than a wrap
* the group buys 8 milkshakes and 2 wraps
* the total cost for the lunch is R 326
Determine the individual prices for the lunch items.

8. The two smaller angles in a right-angled triangle are in the ratio of 1: 2. What are the sizes of the two
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9. The length of a rectangle is twice the breadth. If the area is 128 cm2, determine the length and the
breadth.

10. If 4 times a number is increased by 6, the result is 15 less than the square of the number. Find the
number.

11. The length of a rectangle is 2 cm more than the width of the rectangle. The perimeter of the
rectangle is 20 cm. Find the length and the width of the rectangle.

12. Stephen has 1 litre of a mixture containing 69% salt. How much water must Stephen add to make
the mixture 50% salt? Write your answer as a fraction of a litre.

13. The sum of two consecutive odd numbers is 20 and their difference is 2. Find the two numbers.

14. The denominator of a fraction is 1 more than the numerator. The sum of the fraction and its
reciprocal is g Find the fraction.
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Term Week no.
Duration 1 hour Date
Sub-topics EQUATIONS: Solve literal equations (changing the subject of the
formula)

RELATED CONCEPTS/ | Variables, formula
TERMS/VOCABULARY
PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE
Equations
RESOURCES

Y=y

THilNG

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Transpose coefficient instead of dividing by it. Forgetting to put a square root on both sides of the
equation.

METHODOLOGY

A literal equation is one that has several letters or variables.

A literal equation is one in which letters of the alphabet are used as coefficients and constants.

These equations, usually referred to as formulae, are used a great deal in Mathematics, Science and
Technology.

In this section we solve literal equations in terms of one variable.

To do this, we use the principles we have learnt about solving equations and apply them to rearranging
literal equations.

Solving literal equations is also known as changing the subject of the formula.

Examples:

1. Make t the subject of the formula v = u + at

v —u = at ...subtract u on both sides
v—-u

— =t ...divide both sides by a where a # 0

2. The area of a circle is given by A = mr?. Make r the subject of the formula.
A

..divide both sides by
f Vrz . .square root both sides

A . .
r= \/; ...not + as r Is positive.

A-2mr?
2nr

3. The surface area of a cylinder is given by A = 2mtr(h + r). Show that h =

z% = h + r ...divide both sides by 2nr

Ay = h .. subtract  on both sides

2nr
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4. Solve for x in terms of y if x2 = 2xy — 8y? ...quadratic equation

x% — 2xy + 8y? = 0 ...standard form
(x —4y)(x — 2y) = 0 ...factorise

x=4yorx =2

ACTIVITIES/ ASSESSMENT

1. Make a the subject of the formulav = u + at

2. Solve for x in 3ax = 2bx + ¢
2
3. Make g the subject of the formula F = T’;—:

4. Make v the subject of the formula % + % = ]lc

5. Make u the subject of the formula v? = u? + 2as

6. Solve for b in ¢ = Va? + b2
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Term Week no.

Duration 1 hour Date

Sub-topics LINEAR INEQUALITIES with graphical solutions
RELATED CONCEPTS/ | Inequality sign, Interval notation
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Linear equations. Number line

RESOURCES

cccccccc »
ATNEH IATICS SIYAVULA

|\G

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Meaning of brackets, meaning of inequality signs, changing the inequality sign when dividing or
multiplying by a negative.

METHODOLOGY
A linear inequality is similar to a linear equation in that the largest exponent of a variable is 1.
Consider the following true statement: -5<3

If we add or subtract any value to both sides, the statement above will still be true.
—-54+2<3+4+2 —-5-2<3-2
-3<5 -7<1

But if we multiply or divide both sidesby -1: —-5x—-1<3x -1
5 < —3 which is not true.
If the direction of the inequality sign is reversed: 5 > —3, the statement would become true.

Rules that are always applicable when working with inequalities
e Change the direction of the inequality sign whenever you multiply or divide by a negative
number.
¢ Do not change the direction of the inequality sign if you multiply or divide by a positive
number
¢ Do not change the direction of the inequality sign if you add or subtract by a number or
expression.
Note that we cannot multiply or divide by a variable.

Inequalities can be represented by a number line and/or interval notation.

Interval notation is a way of writing subsets of the real number line by using square brackets, round
brackets or a mixture of the two depending on the intervals/inequalities.

A closed interval is the one that includes its end pointse.g. -3 <x <1

An open interval is the one that does not include its end points e.g. -3<x<1 inequality/notation

INEQUALITY/INTERVAL | INTERVAL NOTATION | INTERVAL TYPE
a<x<bh [a, b] Closed interval
a<x<bhb (a,b) Open interval
a<x<b [a, b) Half-open interval
a<x=<b (a,b]
a<x<o [a, ) Infinite and closed

—o<x<bh (—o0,b]
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—co<x<b
—0 < x <00

Dowrnjeagded from

TanNmMOF& R YSICS - COMfinite and open
(__Oo'b)

(=%, )

Examples:

Solve the following inequalities and then represent solutions on a number.

1. -2x>6

x < —3 ...divide both sides by -2

All real number less than -3

Number line:

Interval Notation: (—oo, —3)

2.42x — 1) <5x+2
8x —4<5x+2
8x —5x<2+4

3x <6

x <2

(=,2)

2> 4.2 —6<7x+2

3x+1 3
(3x+1)x%22(3x+1)...LCD: (3x + 1) 3x§x—3x653x7x+3x2

LCD: 3
2—x=26x+2 4x —18 < 21x + 6
—5x >0 —17x < 24
x < 0 ...divide by -5 (inequality sign changes) x> —%

Number line:

Interval Notation: (—oo,0]

24

[_'I;IOO)

ACTIVITIES/ ASSESSMENT

1. Solve the following equations and represent solutions on a number line and in interval notation.

a) x+18<9—2x

b) 5(x—1)>7(x—-1)

) I-I>1
3 2
y+5
g —+y<1

3

b) x —3<2x =5

d 4(x—3)—-22x—-1)=0

f) 6 ¥ _x<1s
4 2

3y+2 y—6
4 3 >0

h)

2. Look at the number line and write down the inequality it represents.

D ——————

0 10 20 I

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:

M.B. MPISI, Z.I. SHANGASE, P.T.C.

ZUNGU & S.M. MQADI

52



mm@r‘f‘(@agomwnmom@@w&s TOB0 + 3 | Grade (10

Term Week no.

Duration 1 hour Date

Sub-topics LINEAR INEQUALITIES with graphical solutions
RELATED CONCEPTS/ Number line, Interval Notation, compound
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Greater than sign, Less than sign, Greater than and equal sign, Less than and equal to sign

RESOURCES

GRADEID ’
MATHEMATICS SIAYULA
Yoy
' ] W
= =) |}
THilNG
| M | §

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Signs not changed after dividing or multiplying by a negative number.

METHODOLOGY

Compound Linear Inequalities.
Examples:
Solve for x and represent the answer in a number line and in interval notation.
1. 5<x+3<8
5—3 < x < 8—3...subtract 3 from all terms
2<x<5
Number Line:

Interval Notation: [2,5)

2.3<3x—-1<5
3+1<3x<5+4+1..add1toall terms
= < x < 3...divide all terms by 3

Number line:

Interval notation: (%, 3)
1
3.2<3 —EX <5
1
2—-3< —3X <5-3

—2X-1<x<-2X%X2
2 < x < —4 ...Note that the inequality signs had to be reversed
—4<x<2
Number line:
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Interval Notation: [—4,2)

ACTIVITIES/ ASSESSMENT

1. Solve for x and represent your answer on a number line and in interval notation.

a) —2<x—-1<5 b) 3<x=2<4
C) 5<2x+1<5 d -8<3x-2<4
e) -9<1-5x<5 f) —2<2-x<2

2. Look at the number line and write down the inequality it represents.

@ ~— : ; : . ; : i
—2 —1 0 1 2 3 1 5 6 =
b) el 4 ! (I ——— ] ]
o 1 2 3 4 5 6 17 84
o e — — — | — | — T —
0 1 2 3 4 5 6 7 g ¥
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TEST: BouAtaEANd IREoUAanme rephysics.com

MARKS: 25

QUESTION 1 [15 Marks]
1. Solve for x:

11 2x2—-7x+3=0

1.2 2(1—3x) = -2

13*1_*2_-5_p
3 5

2. Solve for x and y simultaneously:

4x +y=-5 and —3x+4y =18

QUESTION 2 [10 Marks]

Solve for the following inequalities:

21-5<

3x-1
2

2.2 Given: £+ 15 < 53—x — 2 where xeR

2..2.1 Solve for x

2.2.2 Represent the answer to 4.1 in a number line.

< 10 and represent the answer in interval notation.

DURATION: 30 Min

(3)

(4)

(3)

Q)

(4)

@)
1)

2.3 The formula F =32 + % is used for converting temperatures for degrees Celsius (°C) to degrees

Fahrenheit (°F). Make C the subject of this formula.
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WWMQW\ZXL@BmQYG\MM%ﬁ@Cqm 30+3 | Grade |10

Term Week no.
Duration 1 hour Date
Sub-topics Revise lines and angles

RELATED CONCEPTS/ | Parallel lines, intersect, vertex
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Types of angles

RESOURCES

CRADE 0 *
MATHEMATICS SivaviLA

||\G

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Assuming that lines are parallel

METHODOLOGY

An angle is formed when two straight lines meet at a point, also known as a vertex.

Lo

/

A F=4
Angles are labelled with a caret on a letter, for example, A.
Angles can also be labelled according to the line segments that make up the angle, for example
CAB or BAC.
The "£" symbol is a short method of writing angle in geometry and is often used in phrases such as
“sum of £s in A".
Angles are measured in degrees which is denoted by °, a small circle raised above the text, similar to an
exponent.

Types of Angles

1. Adjacent angles on a straight line are supplementary.
Supplementary angles add up to 180°
Angles that share a vertex and a common side.
ABC is a straight line. ». B1+B, = 180°

2. If two lines intersect, vertically opposite angles are equal.
Two lines intersect if they cross each other at a point.
Vertically opposite angles are angles opposite each other when two lines intersect.
They share a vertex and are equal.
Ei=E;and E> =
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-4 =

3. The angles around a point add up to 360° (Revolution).
Bl +§2 +§3 +§4 = 360°

PARALLEL LINES
Parallel lines are always the same distance apart and they are denoted by arrow symbols as shown
below.

D

I3 7
CD |l AB. EF is a transversal line.
A transversal line intersects two or more parallel lines.

The properties of the angles formed by the above intersecting lines.

1. Corresponding Angles
Corresponding angles lie either both above or both below the lines and on the same side
of the transversal.
If the lines are parallel, the corresponding angles will be equal.

h=d, a=2é, g=éandl3=f

2. Alternate Angles
Alternate angles lie on opposite sides of the transversal and between the lines.
If the lines are parallel, the alternate angles will be equal.
d=¢andd=0>b

3. Co-interior Angles
Co-interior angles lie on the same side of the transversal between the lines.
If the lines are parallel, the co-interior angles are supplementary

If two lines are intersected by a transversal such that corresponding angles are equal; or alternate
angles are equal; or co-interior angles are supplementary, then the two lines are parallel.
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Exercise 1: Mind Action Series (Pg. 165)

1. In AABC, EFJIBC. BA is produced to D.

a) Calculate a and hence show that AE = AF.
b) Calculate, with reasons, the value of b, ¢, d, and e.

2. In the diagram below, CD|IEF, DEF = 28°, ABD = 48° and BDE = 160°. Prove that AB|ICD.

3. In the diagram below, PU|l QT , T = 42° , RQS = 82°,PQT =y, UPT = x and QPT = x + 40°

a) Prove that PT|IQS

b) Calculate y

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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m@mgmﬁ\q@amremmﬁ@cqm 30+3 | Grade |10

Term Week no.

Duration 1 hour Date

Sub-topics Revise Triangles: Classification, Congruency and Similarity
RELATED CONCEPTS/

TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Types of triangles

RESOURCES

GRADE 10

’
MATHEMATICS SIAVULA

=YoLY
THiING

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Using congruency conditions without understanding

METHODOLOGY

PROPERTIES OF TRIANGLES
A triangle is a three-sided polygon. Triangles can be classified according to sides and also be classified
according to angles.

TYPES OF TRIANGLES according to sides
a) Scalene Triangle:

No sides are equal in length.

b) Isosceles Triangle:

Two sides are equal.
Angles opposite equal sides are equal.

c) Equilateral Triangle:

All three sides are equal.
All three interior angles are equal

TYPES OF TRIANGLES according to angles
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All 3 interior angles are less than 90°

b) Obtuse-angled Triangle

One interior angle is greater than 90°
The other two are acute

¢) Right-angled Triangle

One interior angle is equal to 90°
The other two are acute

A
Z\1
B C D
In triangle ABC, BC is produced to D.
A+C+Cr=180° (Sum of £s of a A)
Ci=A+B (ext. 2 of A)

2. CONGRUENT TRIANGLES - 4 Conditions

a) If three sides of a triangle are equal in length to the corresponding sides of another triangle, then
the two triangles are congruent. Side, Side, Side (S, S, S)

b) If two sides and the included angle of a triangle are equal to the corresponding two sides and
included angle of another triangle, then the two triangles are congruent. Side, Angle, Side (S, A, S)

/\i //%
c) If one side and two angles of a triangle are equal to the corresponding one side and two angles of
another triangle, then the two triangles are congruent. Angle, Side, Angle (A, S, A)

N\
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d) If the hypotenuse and one side of a right-angled triangle are equal to the hypotenuse and the
corresponding side of another right-angled triangle, then the two triangles are congruent.

90°, Hypotenuse, Side (R, H, S).

We use = to indicate that triangles are congruent.

NOTE: The order of letters when labelling congruent triangles is very important.

3. SIMILAR TRIANGLES
Two triangles are similar if one triangle is a scaled version of the other. This means that their
corresponding angles are equal in measure and the ratio of their corresponding sides are in
proportion. The two triangles have the same shape, but different scales.
Congruent triangles are similar triangles, but not all similar triangles are congruent.
We use /// to indicate that two triangles are similar.

a) If all three pairs of corresponding angles of two triangles are equal, then the triangles are similar.

Angle, Angle, Angle (A, A, A)

A
° D
P
B C E F
b) If all three pairs of corresponding sides of two triangles are in proportion, then the triangles are
Similar. 22 = 2= = 2= Side, Side, Side (S, S, S)

NOTE: The order of letters for similar triangles is very important.
Always label similar triangles in corresponding order.

4. PYTHAGORAS THEOREM

AB? = BC? + AC*?

ACTIVITIES/ ASSESSMENT

Exercise 1: Mind Action Series (Pg. 166)
1. AB|IDE and DC =CB

a) Prove that AC = CE and b) AB = DE

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI

61



> Downioaded from StanmorepnysIics.com

Prove that A ABC= A ADC using different conditions of congruency.

3. In the diagram below, sides PR and QS of triangles PQR and SQR intersect at T. PD = SR and
P =5 =90°. Prove that APQR = ASRQ

4. Show that the following triangles are similar:

) PR ¢) A
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TEST 1: LINES, ANGLES AND TRIANGLES

MARKS: 25 DURATION: 30 Min
QUESTION 1
1.1 In the diagram below, AB and DC are two parallel lines cut by two transversal lines at X, Y and Z

111
1.1.2
1.13
1.14
115
1.2

respectively.

A
/
X
260
B D
/
C

Determine giving reasons, the value of x in the diagram: (6)
Name one pair of co-interior angles (1)
Name one pair of alternate angles @

Complete: If two parallel lines are cut by a transversal, then the co-interior angles are ....... 1)
Complete: The size of angle XYD = Reason ........ccceceenee. @)

Determine with reasons, the value of y (XY) in the diagram below. Given that AB = 4 units

and BC = 3 units. X and Y are the midpoints of AB and BC respectively. (5)
A
4 X
Py
o c
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QUESTION 2
In the diagram below, AD = CD and PQIIRS. AR and FC are straight lines. RS and FC intersect at E also
PQ intersects FC at B.

2.1 Determine the sizes of the following angles, giving appropriate reasons:

2.1.1D; (2)
2.1.2 B 2)
2.1.3 4, 2)
2.2 Show that REF = B3 (3)
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mmmwmq@am@remmﬁﬁg COM 30+3 | Grade

Term Week no.

Duration 1 hour Date

Sub-topics Properties of Quadrilaterals (sides, angles and diagonals)

RELATED CONCEPTS/ | Polygon, Straight line, diagonals, bisect, intersect, adjacent
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Parallel lines, interior angles

RESOURCES

GRADE 10 &
MATHEMATICS SIYAVULA

¥ Vlt', rY
T |'ﬁ_v l \..G

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Treating parallelogram as a rectangle or as a rhombus.

METHODOLOGY

A quadrilateral is a closed shape (polygon) consisting of four straight line segments.
A polygon is a two-dimensional figure with three or more straight sides.
The interior angles of a quadrilateral add up to 360°.
1. PARALLELOGRAM

A parallelogram is a quadrilateral with both pairs of opposite sides parallel.
2. RECTANGLE

A rectangle is a parallelogram that has all four angles equal to 90°.
3. RHOMBUS

A rhombus is a parallelogram with all four sides of equal length.

4. SQUARE

A square is a rhombus with all four interior angles equal to 90°

A square has all the properties of a rhombus.

OR

A square is a rectangle with all four sides equal in length.
5. TRAPEZIUM

A trapezium is a quadrilateral with one pair of opposite sides parallel.
NOTE: A trapezium is sometimes called a trapezoid.
6. KITE

A Kkite is a quadrilateral with two pairs of adjacent sides equal.

PROPERTIES OF QUADRILATERALS

QUATRILATERAL PROPERTIES

A D]

* Both pairs of opposite angles are equal.
B C * Both diagonals bisect each other.

* Both pairs of opposite sides are parallel.
E * Both pairs of opposite sides are equal in length.

* Both pairs of opposite angles are equal.
* Both diagonals bisect each other.

* Both pairs of opposite sides are parallel.
* Both pairs of opposite sides are of equal length.
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A - jed poTanmo reonﬁé@iﬁﬁ dr&élfual in length.

* All interior angles are equal to 90°

* Both pairs of opposite sides are parallel.

* Both pairs of opposite sides are equal in length.

* Both pairs of opposite angles are equal.

* Both diagonals bisect each other.

* All sides are equal in length.

* The diagonals bisect each other at 90°

* The diagonals bisect both pairs of opposite
angles.

* Both pairs of opposite sides are parallel.

* Both pairs of opposite sides are equal in length.

* Both pairs of opposite angles are equal.

* Both diagonals bisect each other.

* All sides are equal in length.

* The diagonals bisect each other at 90°

* The diagonals bisect both pairs of opposite
angles.

* All interior angles equal 90°.

* Diagonals are equal in length.

« One pair of opposite side are parallel.

* The diagonals of a trapezium intersect but don’t

B 3o = - bisect each other.

» Diagonals lie between parallel lines and
therefore, the alternate angles are equal.

D * Diagonal between equal sides bisects the other
AL . diagonal.
A C * One pair of opposite angles are equal (the
" angles between unequal sides).
" * Diagonal between equal sides bisects the

interior angles and is an axis of symmetry.
* Diagonals intersect at 90°

ACTIVITIES/ ASSESSMENT

1. The following are properties of some quadrilaterals.
a) Having a pair of parallel sides.
b) Having two pairs of parallel sides.
¢) Having four right angles.
d) Having four equal sides.
e) Having equal diagonals.

In the table below, mark a “v” in the box if the quadrilateral has the property.

PROPERTIES
QUADRILATERALS a) b) c) d) e)
Kite
Trapezium

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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Rectangle

Square

Rhombus

2. Referring to the figure below, use the names of the quadrilaterals to complete the sentences.

1. o 2

This is a : This is a

This 1s a ; This is a
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TOPIC: MQiﬂh\b(l;@d%HQf ERVsGHaRg COT 30+ 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Properties of Quadrilaterals (sides, angles and diagonals)

RELATED CONCEPTS/ | Parallel, interior angles, bisect
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Properties of quadrilaterals, naming quadrilaterals, Naming triangles

RESOURCES

LYLrY
Hike

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Difference between parallelogram and rhombus

METHODOLOGY

Examples:

1. DELM is a parallelogram.

7

lO cm

a) Calculate the value of x and hence the sizes of the interior angles.
b) If DE =2DM and ML = 10 cm, determine the length of the other sides of DELM.

SOLUTION:
a) 2x +x =180° co-int £s; DMJIEL
3x = 180°
x = 60°
E =60°and M = 60° opp 4s of parm equal
D =2(60°) = 120°
L =120° opp 45 of parm equal
b) DE=10cm opp sides of a parm
DM =5cm DE = 2DM
EL=5cm opp sides of a parm
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2. ABCD is a parallelogram. BH bisects ABC and HC bisects BCD. ABC = 60°, F = 60°, BH||GC and
BGJIHC. AD is produced to E such that AB = DE =30 cm. BC is produced to F.

Prove that:
a) BGCH is a rectangle
b) DCFE is a rhombus

SOLUTION:
a) BCGH is a parallelogram

ABC =60°
B1=B,=30°
BCD = 120°
C1= C2=60°
Hz2=90°
~ BGCH is a rectangle
b) F = 120°
C1+ C2=120°
“F=Ci+
~ DC|IEF
AD|IBC
ADE and BCE are straight lines
-~ DEIICF
~ DCFE is a parallelogram

DC=30cm

BG|IHC

given

BH bisects ABC

co-int £ ; AB|IDC

HC bisects BCD

int s of A

BGCH is a parm with an interior £ = 90°
given

proved

COIT 45 =
ABCD is a parallelogram

given

opp sides ||

opp sides of a parm
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- DCEF is a rhombus DCEF is a parm with adjacent sides equal

ACTIVITIES/ ASSESSMENT

1. PQRS is a rhombus with $2 = 35° .

Calculate the size of all other interior
angles.

2. ABCD is a square. AE"B = 55°,

[S¥)

L

Calculate 71 B &

3. In rectangle ABCD, AB = 3x and BC = 4x.

A D
3x
B 4x C

Find the length of AC
and BD in terms of x.

4. ABCD is a trapezium with AD||BC. AB = AD and BD = BC. € =80°.
A D

Determine the unknown angles.

5. ABCD is a kite. The diagonals intersect at E. BD = 30 cm, AD =17 cm and DC = 25 cm.

Determine:

(1) AE

(2) AC

(3) By if A1 = 20°
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TOPIC: EUCLIDEAN GEOMETRY (Lesson5) | Weighting | 30+3 [ Grade |10
Term 1 Week no.

Duration 1 hour Date

Sub-topics Properties of Quadrilaterals (sides, angles and diagonals)

RELATED CONCEPTS/ | Triangle, quadrilaterals, parallel
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Types of quadrilaterals and Properties of quadrilaterals

RESOURCES

GRADET0 2
MATHEMATICS SiyavuLa

L= e

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Properties of a Kite, stating reasons

METHODOLOGY

Examples:
In trapezium ABCD, ADJ||BC with A =D = 70° and EC = DC.
A

5 E D
I

70 = z 709
2
|

B C

Y

Prove that ABCE is a parallelogram.

Solution:

E, =70° £s opp = sides
71=70° alt 2 's; AD||BC

. A = CA'1

Ei-110° adj. s on a line

B =110° co-int £s; AD||BC

61 = E

Therefore, ABCE is a parallelogram opp < s of quad equal

ACTIVITIES/ ASSESSMENT

1. Determine the sizes of the interior angles of parallelogram ABCD.
A

D
Y —-30° 2x+10° \
B " c

2.In AABC, A=80°and € =35°.
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Calculate the interior angles of parallelogram MENB.

3. In parallelogram ABCD, AB = BE = DE.

Calculate the size D1 if D1=xand A1 = 28°.

4. AABD and ABCD are two isosceles triangles. ¢ = 75° and AD B = 30° .

B C
/\/
A D

Prove that ABCD is a parallelogram.
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TOPIC: MQW\ZD(L@%H@)’ ERVsGHaRg COT 30+ 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics The opposite Sides and Angles of a parallelogram are equal

RELATED CONCEPTS/ | Diagonals, Parallel
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Properties of parallelogram, congruent triangles

RESOURCES

CRADE 10 )
MATHEMATICS SIYAVULA

V‘!" =S
THiLG

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Naming angles as sides

METHODOLOGY

Required to prove: AB=CD; AD=BC;A=C; B=D

Draw parallelogram ABCD and join }Qe diagonals AC and BD.

In AABC and ACDA:

(@) A1=C> alt £s; AD||BC
(b) A2 =C1 alt zs; AB||DC
(c) AC=AC common side
~ AABC = ACDA SAA
~AB=CDand AD=BC
AlsoB =D
Similarly, it can be proved that AABD = CADB
~A=C

ACTIVITIES/ ASSESSMENT

1. KLMN is a parallelogram. «
L.

5x—12°
3x+18°

N M

Calculate the size of the interior angles.
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2.1n paral@gwgmw, AE E@mﬁWMﬁfWMCﬁmmAB =AEand CD=DE.
A - D

/>3
A 21

B
Determine:

a) DE
b) the perimeter of ABCD.

3. ABCD is a parallelogram. AM bisects A. AB = AM. ¢ =120° .
A

Qs

2

1

1

2
B M

Calculate the sizes of all interior angles.

/

IJ
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TOPIC: MQiﬂh\b(l;@d%HQf ERVsGHaRg COT 30+ 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics The diagonals of a parallelogram bisect each other

RELATED CONCEPTS/ | Diagonals,
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Properties of a parallelogram, congruent triangles

RESOURCES

CRADE10 *
MATHEMATICS SIYAVULA

V-I’?
’l‘l\.‘

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Choosing triangles to prove congruency.

METHODOLOGY

Required to prove that: AE = EC and BE = ED

Draw parallelogram ABCD and join the diagonals AC and BD.

2
B > C
In AABE and CDE:
a) A, =C1 alt 2 s; AB|IDC
b) B1=D> alt 2 s; AB||DC
c) AB=DC opp sides of a parm
~ AABC = ACDA SAA

~BE =ED and AE=EC
Example:

Diagonals AC and BD of parallelogram ABCD intersect at M. AP = QC and AC = 600 mm,
AB =500 mm and AP =150 mm.

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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Prove that PBQD is a parallelogram

Solution:
AM =MC diagonals of a parm
But AC = 600 mm given

AM = MC =300 mm

AP =QC =150 mm given

PM = MQ =150 mm

Also, BM = MD diagonals of parm
PM =MQ and BM =MD
PBQD is a parallelogram diagonal of quad bisect

ACTIVITIES/ ASSESSMENT

1. In the diagram, BCDF, EDCF and ABCF are parallelograms BC 4 units and CD = 6 units.

s

E D

Prove that ABDE is a parallelogram.

2. Parallelograms ABCD and ABDE are given with DF = DB.

Prove that BCFE is a parallelogram.

3. ABCD is a parallelogram with AE = FC.

Prove that BEDF is a parallelogram.
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m@mmﬁ\b@%ﬂ@re\my&%cqm 30+3 | Grade |10

then the quadrilateral is a parallelogram.

Term Week no.
Duration 1 hour Date
Sub-topics If one pair of opposite sides of a quadrilateral are equal and parallel,

RELATED CONCEPTS/ | Diagonal, parallel
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Congruent triangles

RESOURCES

GRADE 10 »
MATHEMATICS SIYAVULA

V!",I"?’
l |\G

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Prove congruency and reasons for congruency

METHODOLOGY

B
Required to prove: ABCD is a parallelogram

B
In AABC and ACDA:

a) A1=C> alt s; AD||BC
b) AC=AC common side
c) AD=BC given

~ AABC = ACDA SAS

Az = 61

~ AB|DC alt £s=

~ ABCD is a parallelogram since the opposite sides are parallel

ACTIVITIES/ ASSESSMENT

1. In parallelogram ABCD, AB = AD and € =110° .

B
Calculate the size of all interior angles.

2. AABDand ABCD are two isosceles triangles. C" = 75° and AD" B = 30° .
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A D
Prove that ABCD is a parallelogram.

3. In quadrilateral LMNP, 1 E" =62°,1P"=68°,2P" =56°, FP=FN and LE = LM.
L E P
\/2 /2\
L/> 1/2
M F N

4. In quadrilateral ABCD, AB =5 cm, BC=10cm, FD =3 cm, BE = FD and AE = FC.
AE L BCand CF L AD

Prove that:
a) LP|IMN
b) LMNP is a parallelogram.

A = FILim D
J L)
S cm 1
L 4
B. E 10 cm C

Prove that ABCD is a parallelogram.
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m@mgmﬁ\q@am@remmﬁ@cqm 30+3 | Grade |10

Term Week no.
Duration 1 hour Date
Sub-topics Midpoint Theorem

RELATED CONCEPTS/ | Midpoint
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Parallel lines, types of angles, properties of parallelogram

RESOURCES

AE
I |\b

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Assuming that any point between the line is the midpoint.

METHODOLOGY

The midpoint is the middle point in a line segment (bisects the line segment)
The Midpoint Theorem can be stated in the following two ways:
A

B B > C

If AD = DB and AE = EC If AD = BD and DE|IBC
Then DE|IBC and DE = % BC  Then AE = EC and DE = % BC

Prove that the line joining the mid-points of two sides of a triangle is parallel to the third side and
equal to half the length of the third side.

A

B C

Extend DE to F so that DE = EF and join CF.

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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1. Prove thatBOF®R & paraliblogiam STanmorephysics.com
In A EAD and A ECF:

AED =CEF vert opp £ =
AE =CE given
DE =EF by construction
~ AEAD = AECF SAS
~ ADE = CFE , these are alternate interior angles
~ BDI FC
BD = DA (given)
DA=FC (A EAD = AECFO
~BD=TC
~ BCFD is a parallelogram (one pair of opp sides = and |I)

2. Use properties of parallelogram BCFD to prove that DE = % BC

DF=BC (opp sides of a parm)
And DF = 2(DE) ( by construction)
2DE=BC
~DE= %BC

ACTIVITIES/ ASSESSMENT

1. In AABC, AD = DB and AE = EC. DE is produced to F.
DBJ|FC and BC =32 mm.

B

!

a) Prove that DBCF is a parallelogram.
b) Calculate the length of DE.

Siyavula: Exercise 7 — 7 pg. 264 — 266 No. 5,7,8,10, 11 (c, 11(d)
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TOPIC: M Qﬂhht@d%ﬂ%)e\ﬂm@i%g CAM 30+3 |Grade |10
Term Week no.

Duration 1 hour Date

Sub-topics Midpoint Theorem

RELATED CONCEPTS/ | Line joining the midpoints of two sides of a triangle.
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Midpoint, parallel lines

RESOURCES

CAADE 10 ’
MATHEMATICS Siyaviaa

LVLrY
THiLG

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Assuming that any point between the line is the midpoint.

METHODOLOGY

Use the information below to do activities:

If AD = DB and AE = EC If AD = BD and DE|IBC
Then DE|IBC and DE = % BC  Then AE = EC and DE = % BC

ACTIVITIES/ ASSESSMENT

1. In AACD, AB =BC, GE =15cm, AF=FE =ED.

Calculate the length of CE.

2. In AABC, AE = EB and EF||BC. In A ACD, FG||CD.

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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E G

Prove that AG = GD.

3. In ADEF, DS = SE, EU = EF and ST||EF.

Prove that SEUT is a parallelogram.

SIYAVULA: pg. 266 — 267 Ex. 7 — 7 No. 13, 14, 15 and 16
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TEST 2lHenInEssEdWETRYS tanmorephysics.com
TOTAL: 25 DURATION: 30 Min
QUESTION 1

In the question, you must give reason to justify each of your statement.
1.1 Given: PQRS is a parallelogram with RQV = 119°. PV and WR are straight lines.

P Q v
1199

Calculate the magnitude of x W S R 4)

1.2 In the diagram below, the diagonals of a parallelogram ABCD intersect at M.

13cm
A B
Fd I\'\ /__',k-\-';. "
/ " 76%/
el /
1.2.1 Write down giving reasons the length of DC. 2
1.2.2 Calculate, giving reasons the size of ADM. (2)

1.3 In the diagram below, ABCD is a kite having diagonals AC and BD intersecting at O.
AO =8cm, BO =2x cmand DO =5 x CM.

A
8
S5x 2x
D o B
C
Write down, giving reasons, the length of OC. 2

[10]

83
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Downloaded from Stanmorephysics.com
QUESTION 2
2.1 In the diagram below, ABCD is a quadrilateral having AB = DC and AB|IDC.

“3} - | B
S a~d
2 Ty /
// e P
/ //
/- ~ 2
D - 17 o
Use the diagram to prove that ABCD is a parallelogram. 5)
2.2 ABCD is a parallelogram. DE||FB. Let £1 = x.
A
D
B
Prove: C
221E1=F, ®)
2.2.2 AAED = ACFB 4)
2.2.3 DEBF is a parallelogram (3)

[15]
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TOPIC: M Qﬂhht@d%ﬂ@[ﬂﬂﬁ&@iﬁ@ CAM 30+3 |Grade |10
Term Week no.

Duration 1 hour Date

Sub-topics Lines, Angles and Triangles - problems

RELATED CONCEPTS/ | Intersect, parallel lines, transversal line, congruent
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Types of angles, Congruent triangles, similar triangles

RESOURCES

GRADEO "
MATHEMATICS SIYAVULA

S YPY
1 |-’ ING

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Giving reason for congruent triangles

METHODOLOGY

Summary:
1. Parallel lines cut by a transversal line:
Co-interior angles are supplementary
Alternate angles are equal
Corresponding angles are equal
Vertically opposite angles are equal (any intersecting lines)
Adjacent angles are supplementary (any intersecting lines)
2. Congruent triangles:
SAS
AAS/ASA
SSS
RHS
3. Similar triangles
AAA

ACTIVITIES/ ASSESSMENT

1. Calculate the size of the lettered angles. Give reasons for your answers

a)
&,
S
b)
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d)

a) If I is the midpoint of ME and SL, show that AMIS = AEIL.

M L

b) Prove that ACED = AAEB
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A B

c¢) Given that AADC = ACBA, calculate the value of x

SIYAVULA: pg.270 — 271 no. 4 (a), (c) and pg. 274 No. 14
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mmmgmq@amﬂemm%cqm 30+3 | Grade |10

Term Week no.
Duration 1 hour Date
Sub-topics Quadrilaterals and midpoint theorem

Consolidation and Extension Exercise

RELATED CONCEPTS/ | Midpoint, similar, congruent
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Properties of quadrilaterals, midpoint theorem, Proofs of theorems

RESOURCES

c VY
|\G

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Reading from the diagram.

METHODOLOGY

Summary:
A quadrilateral is a closed shape consisting of four straight line segments.
1. A parallelogram is a quadrilateral with both pairs of opposite sides parallel.

— Both pairs of opposite sides are equal in length.
— Both pairs of opposite angles are equal.
— Both diagonals bisect each other.

2. A rectangle is a parallelogram that has all four angles equal to 90°
— Both pairs of opposite sides are parallel.
— Both pairs of opposite sides are equal in length.
— The diagonals bisect each other.
— The diagonals are equal in length.
— All interior angles are equal to 90°.

3. Arhombus is a parallelogram that has all four sides equal in length.
— Both pairs of opposite sides are parallel.
— All sides are equal in length.
— Both pairs of opposite angles are equal.
— The diagonals bisect each other at 90°.
— The diagonals of a rhombus bisect both pairs of opposite angles.

4. A square is a rhombus that has all four interior angles equal to 90°.
— Both pairs of opposite sides are parallel.
— The diagonals bisect each other at 90°.
— All interior angles are equal to 90°.
— The diagonals are equal in length.
— The diagonals bisect both pairs of interior opposite angles (i.e. all are 45°

5. A trapezium is a quadrilateral with one pair of opposite sides parallel.
6. A kite is a quadrilateral with two pairs of adjacent sides equal.
— One pair of opposite angles are equal (the angles are between unequal
sides).
— The diagonal between equal sides bisects the other diagonal.
— The diagonal between equal sides bisects the interior angles.
— The diagonals intersect at 90°.
» The mid-point theorem states that the line joining the mid-points of two sides of a triangle is parallel

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI

88



to the tHhifa 61t @RCbGEAI DIHAITtho IEAGHR 67 BRI SideS - COM

ACTIVITIES/ ASSESSMENT

1. In A PQR, PQ = PR and STRE is a parallelogram. Q =x and P = 2Q.
[)

Calculate the sizes of the angles of STRE.

2. PQRS is a parallelogram. PQ = PE, QE = QR, ER = SR and PQ E = x.
P E

Calculate the size of QER.

3. PSRQ is a square. Diagonal PR and line SVT intersect at V and S2 = 40°. o
P

<
S R
3.1 Calculate 1
3.2 Prove that % =2
4. ABCD is a parallelogram. FD = DC and DE = 2DO. DO = x.
E F
D A
O
C B

Prove that BCEF is a parallelogram.

5. FDCE is a parallelogram. CE is produced to A such that CE = EA and CD = DB.

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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Prove that ABDF = AFEA

6. AFCE is a parallelogram. AB||DC and AF||BD. F = FAB = x and FB = BC.
A D E

Prove that:
a) ABCD is a rhombus
b) A1=90°— x

7. ABCD is a parallelogram. GF = FH = x and AD = DE. ADE is a straight Iige.
A

Prove that:
a) DECB is a parallelogram
b) AG = 2GF
¢) FH = ZAF

8. ABCD is a parallelogram with AE = ED and AD =a. GE=EF=BG=rand AB =h.
DF = %\/47’2 —a?.

A . E . D

G ¥ r E
-

B C

a) Prove that ABCD is a rectangle
b) Express AG in terms of b and r
a’+4b?

c) Prove thatr =
8b

SIYAVULA: pg. 276 No. 17, pg. 277 no. 21, pg. 279 No. 30, 31 and 280 No. 34
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megmb@@@m@emm%cqm 30+3 | Grade |10

Term Week no.
Duration 1 hour Date
Sub-topics Quadrilaterals and midpoint theorem

Consolidation and Extension Exercise

RELATED CONCEPTS/ | Midpoint, bisect, perpendicular, congruent, similar
TERMS/VOCABULARY
PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE
Properties of quadrilaterals, midpoint theorem, Proofs of theorems
RESOURCES

GRADE 10 ASSESSMENT BOOKLET
ERRORS/MISCONCEPTIONS/PROBLEM AREAS

METHODOLOGY

ACTIVITIES/ ASSESSMENT

1. Use the sketch of quadrilateral ABCD to prove the diagonals are per-
pendicular to each other.

A

B
‘ /:/([\‘.\: o
2.2 \\[//
D

2. Explain why quadrilateral WXY Z is a kite. Write down all the proper-
ties of quadrilateral WXY Z.

14

91
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Assess whether the following statements are true or false. If the state-
ment is false, explain why:

(@) A trapezium is a quadhrilateral with two pairs of opposite sides that
are parallel.

(b) Both diagonals of a parallelogram bisect each other.

(c) A rectangle is a parallelogram that has one corner angles equal to
90°,

(d) Two adjacent sides of a rhombus have different lengths.

(e) The diagonals of a kite intersect at right angles.

(f) All squares are parallelograms.

(g) A rhombus is a kite with a pair of equal, opposite sides.

(h) The diagonals of a parallelogram are axes of symmetry.

(i) The diagonals of a rhombus are equal in length.

(j) Both diagonals of a kite bisect the interior angles.

ABCD is a parallelogram with diagonal AC.
Give 3.2 : AF = HC, show that:

(@) NAFD = ACHB

(b) DF | HB

(c) DFBH is a parallelogram

Question 4

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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41 Giventhat WZ =272Y =Y X, W =X and WX || ZY, prove that:

(a) XZ bisects X
by WY =X7

42 LMNO is a quadrilateral with LM = LO and diagonals that intersect
at S such that M'S = SO. Prove that:

(@ MLS = SLO
(b) ALON = ALMN
(c) MO L LN
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TOPIC: MQﬁh\b(L@d%HQI)eQW dhtind-O'M'|  30+3 |Grade [10
Term Week no.

Duration 1 hour Date

Sub-topics DBE/November Past papers: 2015 and 2016

TERMS/VOCABULARY

RELATED CONCEPTS/ Lines, Angles, Triangles, Quadrilaterals, Midpoint Theorem

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Parallel, Perpendicular, bisect, bisect, congruent triangles, similar triangles, properties of quadrilateral

RESOURCES

PAST PAPERS

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Mixing proofs of theorems

METHODOLOGY

DBE/NOVEMBER 2016

Give reasons for your statements in QUESTIONS 8 and 9.

QUESTION 8
8.1 Complete the following statement:
If the opposite angles of a quadrilateral are equal, then the quadrilateral ... (§D)

8.2 Use the sketch below to prove that the opposite sides of a parallelogram are equal.

A D

N

(6)
8.1 is a parallelogram
8.2 In A ABD and A CDB
Di=B2 [ alt. angles, AD Il BC]
Bi1=D2 [ alt. angles, AB Il DC]
BD =BD [common side]
~ AABD = A CDB [AAS]

~AB=DC, AD=BC
8.3 In the sketch below, KPMN is a parallelogram. ON bisects KNM and OM
bisects NMP .

8.3.1 Show that NOM = 90°. 3)

8.3.2 Prove that O is the midpoint of KP. (6)
[16]

83.1LetNi=N2=x [ ON bisects KNM]
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& 2x + 2y = 180° [co-int. KN Il PM]
Xty = 9Qo
02+ x +y=180° [ int. angles of A]

~ 02+ 90° = 180°

=~ 02=90°
8.3.2 N2=01 [alt. angle KP | NM]
01=N1 [ AB = DE]
KO =KN [ opp. sides =]
03=M1 [ alt angle KP | MN]
03=M>

~OP=PM [sides opp. = angles]
but KN = PM [ opp. sides =]
~KO=0P

=~ O is the midpoint

QUESTION 9

9.1 Complete the following statement:
The line through the midpoint of two sides in a triangle is parallel to and ... the
third side.

9.2 In APQR, A and B are the midpoints of sides PQ and PR respectively. AR and

BQ intersectat W. D and E are points on WQ and WR respectively such that
WD =DQ and WE = ER.

Prove that ADEB is a parallelogram.

9.1 half the length of

9.2 AB Il QR [line joining midpoint]
AB = 12 QR [line joining midpoint]
DE Il QR [line joining midpoint]
DE =-QR
~ AB Il DE and
AB =DE
~ ADEB is a parm. [one pair of opp. sides = and Il]

(5)
[6l
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DBE/NOVEMBER
Give reasons for your statements in QUESTIONS 8 and 9.
QUESTION 8

In the diagram, ABCD is a rhombus having diagonals AC and BD intersecting in O.
ADO =3687° and DO = 8 cm.

36,872~ 8cm

8.1 Write down the sizes of the following angles:
8.1.1 cDoO
8.1.2 AOD
8.2 Calculate the length of AO.
8.3 If E is a point on AB such that OE | | DA, calculate the length of OE.

QUESTION 9

9.1 In the diagram below, D is the midpoint of side AB of AABC. E is the midpoint
of AC. DE is produced to F such that DE = EF. CF | | BA.

A
F
D
C
B
9.1.1 Write down a reason why AADE = ACFE.
912 Write down a reason why DBCF is a parallelogram.
: 1
9.1.3 Hence, prove the theorem which states that DE = EBC.

2015

1)
(&=

«“)
18]

D
(D

)
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02 HOWNIRRREL IO orEAN IO GRY ok 5alifl Miagonals PR and QS

intersecting in M. B is a point on PQ such that SBA and RQA are straight lines
and SB =BA. SA cuts PR in C and PA is drawn.

A
921 Prove that SP = QA. C))
9.2.2 Prove that SPAQ is a parallelogram. (2)
9.2.3 Prove that AR = 4MB. 4)

(14]
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Term Week no.
Duration 1 hour Date
Sub-topics DBE/NOVEMBER PAST PAPERS — 2017 AND 2018

RELATED CONCEPTS/ | Lines, Angles, Triangles, Quadrilaterals, Midpoint Theorem
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Parallel, perpendicular, bisect, congruent triangles, similar triangles, properties of quadrilaterals

RESOURCES

PAST PAPERS

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Mixing proofs of theorems

METHODOLOGY

DBE/NOVEMBER 2017

Give reasons for ALL statements in QUESTIONS 8 and Y.

QUESTION 8
8.1 KLMN is a rhombus with diagonals intersecting at O. LKM = 34°,

K

8.1.1 Write down the size of f),. (1)
8.1.2 Calculate the size of L, (2)
8.1.3 Calculate the size of KNM (2)
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P - — — S

Prove that the diagonals bisect cach other. 4)

8.1.1 01 = 90° diagonals bisect at 90°
8.1.2 L1 = 180° — (34° + 90°) Sum of angles of A
= 56°
8.1.3L1=L1=56° diagonals bisect the £s
Li+L2=N1i+N> opp. <s of rhombus
~ KNM =112°

8.2 Given parallelogram PQRS with diagonals PR and QS
R.P.T: PM = MR
Proof: In APMS and ARMQ

1. P1= R, alt. zs, PS|IQR
2.51=01 alt. zs, PSIIQR
3.PS=QS opp. Sides of parm =
~ APMS = ARMQ AAS
PM = MR and MS = MQ
OR
Given parallelogram PQRS with diagonals PR and QS
P.T.P: QM = MS
Proof: In APQM and ARSM
1. P,=R> alt. s, QPIl SR
2.5:=0> alt. zs, SRI| PQ
3.PQ=SR opp. Sides of parm =
.~ APQM = ARSM AAS
QM = MS and PM = MR
8.3 DB =2DE DE =DB
DE=FC opp. Side of //gram
But FC = 2KC FK=KC
DE = 2KC DE=FC
DB = 2(2KC) DB = 2DE

DB =4KC

ACTIVITIES/ ASSESSMENT
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Give renst’@
QUESTION 7
7.1 Complete the statement so that it is TRUE:
The line drawn from the midpoint of the one side of a triangle, parallel to the second
side, ... 1)
7.2 ACS is atrnangle. P i1s a pointon AS and R is a point on AC such that PSRQ is
a parallelogram. PQ intersects AC at B such that B is the midpoint of AR.
QC is joined. Also, CR=PS, C, =50° and BP = 60 mm.
A
B
l)
S
c
T2 Calculate the size of A . )
7.2.2 Determine the length of QP. 3)
121
QUESTIONS
8.1 ABCD is a parallelogram. E and F are points on AB and DC respectively such
that AE = CF. DE is produced to J and CJ is drawn. BF is produced to K and
AK is drawn.
K
Prove that:
8.1.1 DJ || BK 5)
8.1.2 E, =F 4)
8.2 In the diagram below O is the centre of the circle. A and B lie on the circumference
of the circle. AP = BP.
P
A
O
B
Prove that:
8.2.1 AT =BT (5)
8.2.2 OTA =90 (1)
15]
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[TOPIC: TRIGONGMETRY (1855001} A NTNOGGHIRY 3140 31T Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Definition of Trigonometric ratios, using right-angled triangle:

Sine, Cosine, Tangent

RELATED CONCEPTS/ | Adjacent, opposite, trigonometric identities
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Ratio, right-angled triangle, hypotenuse

RESOURCES

GRADE 10 v
MATHEMATICS SIYAVULA

IVErY

- H
=0s 3l
THING

ERRORS/I\/IISCONCEPTIONS/PROBLEM AREAS

Confusing opposite side and adjacent side.

METHODOLOGY

Trigonometry (pronounced: trig-oh-nom-eh-tree) deals with the relationship between the angles and
the sides of a right-angled triangle.

We will label the three sides as ADJACENT, OPPOSITE and HYPOTENUSE.

The longest side (opposite the right-angle) is called the hypotenuse.

The opposite and adjacent sides are dependent on which angle is used as the reference point.

A A

Opposite to B Adjacent to A

& Adjacent to B B C Opposite to A B

There are three special ratios in the study of Trigonometry, namely the sine, cosine and
tangent ratios.
Consider a right-angled triangle ABC with an angle marked 6 (said ’theta’).

ey

opposite

e

adjacent C
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In a rightlHRaHEAGIE Gie FETEHT0 the TareY BIadsAEUaNdmIG 6 HoWlNey are placed in relation to the
angle 8 . The side opposite to the right-angle is labelled the hypotenuse, the side opposite 6 is labelled
“opposite”, the side next to 6 is labelled “adjacent”.

We define the trigonometric ratios: sine (sin), cosine (cos) and tangent (tan), of an angle, as follows:

opposite side adjacent side opposiye side

cosf = tanf = — :
hypotenuse hypotenuse adjacent side

sinf =
These ratios, also known as trigonometric identities, relate the lengths of the sides of a right-angled
triangle to its interior angles. These three ratios form the basis of trigonometry.

NOTE: The definitions of opposite, adjacent and hypotenuse are only applicable when working with
right-angled triangles! Always check to make sure your triangle has a right-angle before you
use them, otherwise you will get the wrong answer.

You may also hear people saying “Soh Cah Toa”. This is a mnemonic technique for remembering the
trigonometric ratios:

Examples:
1. Given the following triangle:

5 cm

E 12 cm F

a) Label the hypotenuse, opposite and adjacent sides of the triangle with respect to 6.

b) Determine the length of the hypotenuse.

c) State which sides of the triangle you would use to find sin 6, cos 6 and tan 6 .
Redraw the triangle and:

d) Label the hypotenuse, opposite and adjacent sides of the triangle with respect to 3.

e) Write down the values of sin 8, cos £ tan

SOLUTION:
a) DF is the hypotenuse (opposite the right angle), DE is opposite to 6 and EF is adjacent to 6
b) DF? = DE? + EF?>  Pythagoras Theorem

DF? = 5% + 122

DF? = 169
DF =13
C) sin9=% cosﬁzg tan@z%
d) DF is the hypotenuse (opposite the right angle), EF is opposite to an g d DE is adjacent to
ing = %2 _5 12
e) sm,B—13 cos[?—13 tanf = -
P s AV
9 cm 7 cin -
: T
2 Q 15 cm R
a) tan Q
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b) cos vDOWNIOaded from Stanmorepnysics.com

SOLUTION:
PR? = 15% — 9?2 SV? =252 -72
PR? = 144 SV? =576
PR=12cm SV =24cm
. _orp _ 12 _ 4 _adj _ 24
.-tanQ—adj—9—3 cosV—hyp—25

ACTIVITIES/ ASSESSMENT

1. Redraw the triangles below and indicate which sides are opposite, adjacent and hypotenuse with

respect to 6.
\/

2. State the following in terms of p, g and r:

P
a) sin 6 b) cos 8 Cc) tan @ d) sina e) cosa f) tana
3.
B B C Skcm O
17em 15em 4k cm
N P
Determine the value of:
a) sin N
b) tan C
4,
P 24 cm I

l6em

a) Determine cos L and cos B
b) What do you notice?
¢) What can you deduce about the two triangles and why?
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[TOPIC: TRIGONGMETRY (1855002} NI GHing ©1Go L5 11] Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Definition of the reciprocals of the trigonometric ratios, and using

right-angled triangles. cosecant, secant and cotangent

RELATED CONCEPTS/ | Reciprocal
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Multiplicative inverse, whole number, numerator, denominator

RESOURCES

GRADE D ]
S MATHEMATICS SIHAVLA
re: 4

LYIPY
THiMNG

Reciprocal of nine as secant and of cosine as cosecant or of cos as cot.

METHODOLOGY

A reciprocal, or multiplicative inverse is simply one of a pair of numbers that, when multiplied
together, equal 1.

If you can reduce the number to a fraction, finding the reciprocal is simply a matter of transposing the
numerator and the denominator.

. 2. 3 2 3
e.g. reciprocal of Sis 3 and $xX5;=1
To find the reciprocal of a whole number, just turn it into a fraction in which the original number is the
denominator and the numerator is 1.
e.g. reciprocal of 7 is % and 7x % =1

. . . 1 . . .
reciprocal of sin @ is e and reciprocal of sin 8 is cosecf

s cosecl = —
sin 6

. . 1 . .
reciprocal of cos @ is s and reciprocal of cos 8 is sec@
1
~ secd = —
C

osfO

. . 1 . .
reciprocal of tan 0 is — and reciprocal of tan 8 is cot8

1
s cotl = —
TRIGONOMETRIC | RECIPROCAL CONCLUSION
RATIO RATIO
. opp hyp 1
sinf = — A =
hyp cosecl ooy cosecO pr
adj hyp 1
cosfO = M secl = ?ﬁ secl = s
tanezﬂ tg_adj 6 = 1
adj cotv = @ coSecy = tane

CALCULATING THE TRIGONOMETRIC RATIOS OF A GIVEN ANGLE
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The sine, cosine and tangent ratio can be calculated with the use of a calculator which must be on the
DEG (degree) mode.

e.g. to calculate cos 35 ° correct to three decimal place, on your calculator, press the button “cos” and

then type in  “35” (some calculators will expect you to close the brackets first). Then press “=" and
you will get 0,819152... = 0,819

Now verify the ratios of sin 60° = 0,866 and tan 60° = 1,703 rounded to three decimal places.

When doing calculations involving the reciprocal ratios you need to convert the reciprocal ratio to
one of the standard trigonometric ratios: sin, cos and tan as this is the only way to calculate these
ratios on your calculator.

e.g. to calculate cot 49° correct to 2 decimal places, first write cot in terms of tan ((since there is no cot
button on your calculator): cot49° = tar1149° . On your calculator, press 1 + tan (49), and press “=" you
will get 0,869286...= 0,87

CALCULATOR WORK USING SUBSTITUTION

Examples:
Determine the decimal value of the following if A=23,8° and B =18,1°
(Round off your answers to one decimal place)

1. sin (A+B) 2.tan 2B 3. sec? (2A-10°)

—_ 1 [e] [e] —_ o —_ 1

=sin (23,8°+18,1°) =tan 2(18,1°) = o2 (2A-10)

— H [e] o o —_ 1
=sin41,9 = tan 36,2 "~ (cos 2(18,1°)—10°)2
=0,667832...=0,7 =0,731889...=0,7 !

B (c0s37,6°)2

=1,593059... = 1,6

ACTIVITIES/ ASSESSMENT

1. Calculate with the use of a calculator the following rounded off to two decimal places, where
appropriate.

a) cos 34° b) 7 tan 58° c) cosec 140°
d) tan 35° + cot 35° e) SH;ZOO f) § cos? 23°
g) V4 sec 99°

2. Determine the decimal value of the following if A =35 and B =52° . Round off your answers to
two decimal places).

a) cos (A +B) b) cos A +cos B
c) 3sin 2B d)3tan§A
e) 2 sin (2A - B) f) Vcos 3A + sin B
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[TOPIC: TRIGONGMETRY (1888003} A TS GAR Y o140 311 Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Trigonometric ratios of the Special Angles 30°,45°and 60°

RELATED CONCEPTS/ | Bisect, perpendicular bisector
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Equilateral triangle, isosceles, right-angled triangle, Pythagoras theorem, midpoint

RESOURCES

GRADE10 o
MATHEMATICS SIAVILA

tVYorY
= THilé

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Subtracting the biggest side from the smallest even if the side is not the hypotenuse.

METHODOLOGY

For most angles we need a calculator to calculate the values of sin, cos and tan. However, there are
some angles we can easily work out the trigonometric ratios for without a calculator as they produce
simple ratios. These angles are 30°,45°and 60° and they are called special angles.

The following two triangles can be used to determine trigonometric ratios of special angles.

A

Triangle A Triangle B

-
]

Isosceles right-angled triangle with sides Equilateral triangle with side-lengths 2 units.

1 and 1 and then find the third side The dotted line AD is a perpendicular bisector of line

Using Pythagoras Theorem. BC and divides 4 into two equal angles and then find

AD using Pythagoras Theorem.
Examples:

1. Evaluate the following without using a calculator:

a) cos 45° b) cos 60° c) tan 45° d) sin 30°
_—— -3 =14 =1
V2 T2 1 T2

2. Calculate the following without using a calculator:
a) sin 30° 4+ cos 60° b) tan 60° — cos 30 °
1,1 V3 V3
= - + —_ = —_— — —
2 2 1 2
1 _23_VE_ 3
~ ~ 2 2 2
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sin 60°

0) d) cos?45°
= sin 60° = tan 30° = (cos 45°)*
=22 - (%)
=25 =\
V3 V3 _3 _1
=7 XT72 =3
6 30° | 45° | 60°
cosb | v3 | 1 1
2 V2 2
sinf | 1 | 1 | 3
2 V2 =B
tan @ 1 1 .
/3 V3

ACTIVITIES/ ASSESSMENT

Siyavula: pg. 118, Exercise 5—3 No. 2 and 3

1. Evaluate the following without the use of a calculator:

a) cos 60° + tan 45°

) tan 30°
tan 60°

e) sin®45° + cos?45°

) V2 sin 45° — /3 tan 60°

2. Using the fact that 1 = £Z where a > 0, show that iz =

Va V2
2.2 Hence, show that:

a) cos 45° = \/Z—E

C) tan 60° =

e

b) tan 60° + sin 60°

d) sin 30° + cos?45°

sin45°. cos45°
tan 60°.t an 30°

f)

h) 4cos?30° + tan 30°.sin 60°

V2

2

b) tan 30° = \/3—3

: o_ 3
d) sin 60 =oF
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[TOPIC: TRIGONGMETRY (185500 A NTNOGGHIRY 3140 31T Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Finding sides using trigonometric ratios

RELATED CONCEPTS/ | sin, cos and tan ratios in terms of opposite side, adjacent side and
TERMS/VOCABULARY | hypotenuse.

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Opposite side, adjacent side, rounding off

RESOURCES

GRADE0 ’
MATHEMATICS SIYAVULA

LYSrY
. THING

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Rounding off incorrectly, using incorrect ratios

METHODOLOGY

Trigonometric ratios can help in finding unknown lengths in right-angled triangles.

Examples:
1. Calculate the length of FU, rounded off to one decimal place in

Solution:
FU is opposite to 28° and 10 is the hypotenuse.

nsin2ge =22 -1
hyp 10
10 X sin28°=FU ...(x by LCD)
FU = 4,7 units
2. Consider the triangle sketched alongside.

& O

Calculate the length of ON correct to one decimal place.
Solution:

ON is adjacent to 57° and CN is opposite to 57°.

°PP = tan 57°

adj

12,1
—— =tanb7°
ON

12,1 = ON tan 57°

12,1
= ON
tan57°

ON=79cm
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ACTIVITIES/ ASSESSMENT

Round answers off to one decimal place in this exercise.

1. Calculate the length of AC.

2. Calculate the length of AC and AB.

C 8 B

3. In the diagram, BD 1 AC.

33 metres |

D
Using the information provided, calculate the length of AC.

4. Using the information provided on the diagram below, calculate the length of BC.
E

5. In the given diagram, A ABC is right-angled at C. It is given that AC = 4 units, tan A = % and
Ae(0°;90°)

f
?

a) Determine the length of BC without solving for A.
b) Determine the length of AB

SIYAVULA: pg. 123, Exercise 5 -4 1. A(a), (b), (c), €, (f) and (i)
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TEST DoricdoRoeTRrOM Stanmorephysics.com
MARK: 25

DURATION: 30 Min
QUESTION 1 [6 Marks]

In each of the following right-angles triangles, write down the value of the required trigonometric ratio (leave your
answers as ratios):

8
1.1 Find the value of sin@d
7
7
)
1.2 Find the value of €0s¢
2
1.3 Find the value of tand
4
a3
(2
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QuEsTPINRIBaiaE from Stanmorephysics.com

Simplify the following expressions without the use of a calculator and show ALL the workings:

sin45°sin90 "
cos0° cos60°

QUESTION 3 [14 Marks]

In the sketch below, ABCD is right angled at C, BD = 3 units, BDC = 30°

and ABE = 20°. Also, BCDE is a rectangle.

calculate the lengths of

21 BC
22 CD B 20°
23 AD

2.4  Angle DBA

30°
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[TOPIC: TRIGONGMETRY (185500 5} A NTNGGHIRY 3140 31T Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Solving simple trigonometric equations without using a calculator

RELATED CONCEPTS/ | Special angles
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Writing trigonometry ratios as a fraction, numerator divided by denominator

RESOURCES

GRADE10 ?
MATHEMATICS SIYAVULA

LVEFY
THilG

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Mixing up special angles, failing to represent ratios in the diagram

METHODOLOGY

The values of the trigonometric ratios cannot be calculated exactly for most angles. There are, however
three special angles that lend themselves nicely to ratio calculation. They are 30°, 45° and 60°. Notice
that 30° and 60° angles are complementary and theses two angles can be done simultaneously since
they are complementary. A 45° angle is its own complement.

Examples
Solve the following equations without using a calculator where x is an acute angle.
1.sinx=% 2. V2cosx=1
Here we want to find the angle that Rearrange the equation so that cos x is on one side
gives the number (ratio) %
sinx=%=% cosx=\%=%

x = 45° since cos 45° = —

V2
1 is opposite to 30°and the hypotenuse is 2
«~ x =30°since sin30° = &2 =2
vyp 2

2 . LCD:8

* |5

1 .
3.251n4x =
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8 x -sin pol 5 2T, THOR reb AT ReESRNySIcs  com

2sin4x =2
Ay =Y2_ 1 _app
sin4x = 2 =%~ hyp

4x = 45°

x = 11,25° ...divide by 4

ACTIVITIES/ ASSESSMENT

Without using a calculator, solve the following equations, where the angles are acute.

1.cosx=% 2.2sinx =+/3
3.tanx =3 4.\/3tanx-1=0
5.sin2x=0,5 6. cos(3x —15°)=0,5
7.2 cos2x =2 8.3tanx = /3
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TOPIC: T on- 6L TG GRInY $1G0 911 Grade (10
Term Week no.

Duration 1 hour Date

Sub-topics Solving simple trigonometric equations

RELATED CONCEPTS/ | Calculator usage, rearranging equations
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Rounding off decimals

RESOURCES

CRADE 10 *+
MATHEMATICS SIYAVULA

LYEPY
T I-"yi M-

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Incorrect rounding off, incorrect working with fractions on the reciprocals

METHODOLOGY

calculator. Shift/2" function then ratio (number) = answer
Examples
Determine the angle correct to two decimal places:

1.cos8 =0,2
To solve for 6 press shift cos (0,2) = on your calculator.

0 =178,463040... = 78,46°

2.3sinx = 2,4
Rearrange the equation so that sin x is on one side of the equation.

. 2,4
sSinx = —
3

Shift sin (%) = 53, 130102.. = 53,13

x = 53,13°

3.14seca=3
There is no sec button on the calculator, so you need to convert sec to cos

1,4

cosa
Rearrange the equation so that cosa is on one side

1,4 =3 cosa
1,4
Cosa = ?

Shift cos (1,4 + 3) =62,181860... = 62,18
a =62,18°

To solve for an angle, you will need to use the inverse sine, cosine and tangent function on your
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ACTIVIFIPSACEESEENTOM Stanmorepnysics.com

1. Find the value of the angles correct to two decimal places:

a)tan6 = 1,7 b) sinA = %

C) 4cosa =3 d) cos46 =0,3

e) 2sinf +5=0,8 f) tan g =sin 48°

g)5cos2B =03 h)2sin30 +1=2,6

i) sinx = tan 45° j) tan 2x = 3.123

K) tan x = 3 sin41°

I) sin(2x + 45°) = 0,123
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TOPIC: T on7s anmMOoT ETNYEREnG O 40 + 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Finding angles using trigonometric ratios

RELATED CONCEPTS/ | Calculator usage
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Calculator usage, rounding off

RESOURCES

10N CRADETD K
Al MATHEMATICS SIYAVULA

LVErY
THING

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Choosing the correct trigonometric ratio
METHODOLOGY

Examples

Given right-angled triangles, calculate the size of 8 correct to one decimal place.

(a) P 10m @)
0

16m
N
PU is adjacent to 6 and PN is the hypotenuse.

g
Then, 22 = cos6
hyp

10
s cosf =—
16
On calculator press shift cos( E) OR cos (10+ 16) =
6 =51,3°
(b) r
13cm

A N

6 = 40,7°
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ACTIVITIES/ ASSESSMENT

1. Calculate the value of a

40°
B 16cm D 15cm A

Calculate the size of 6.

3. In the given diagram, A ABC is right-angled at C. It is given that AC = 4 units, tan A = ; and

Ae(0°;90°)
B

Calculate the size of B

4.In APQR, QS L PR, QS = h units, PQ = m units, QR = n units.
Q

i 2 LLs

P S R

a) Express sin P in terms of h and m.

b) Express sin R in terms of h and n.

c) Hence show that msin P = nsinR.

d) Now use the result in (3) to calculate the size of P if it is given that m = 40 cm, n = 30 cm and
R=80" .

Siyavula: pg. 126, Exercise 5—-5No, 1 -7
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[TOPIC: TRIGONGMETRY (1888008} ATV EaniNge 1T o460 2131 | Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Defining ratios in a cartesian plane: 0° < 8 < 360°

RELATED CONCEPTS/ | Cartesian plane, anticlockwise, radius
TERMS/VOCABULARY
PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE
Trigonometric ratios, intervals

RESOURCES

GRADE10 ’
MATHEMATICS SIYAVULA

LVEFY
THiING
ERROS/I\/IISCONCEPTIONS/PROBLEM AREAS

Choosing the correct guadrant in the cartesian plane
METHODOLOGY

Angles in the Cartesian Plane.

We have defined the trigonometric ratios using right-angled triangles. We can extend these definitions
to any angle, noting that the definitions do not rely on the lengths of the sides of the triangle, but on the
size of the angle only.

In this section, we will extend the trigonometric definitions to include angles in the interval [0°; 360°]

Consider a circle with centre on the origin O and passing through the point R (x; y) on the circle. The
length from the origin O to point R is the radius of the circle which is referred to as the terminal arm

0 is the angle measured anti-clockwise from the positive side of the x-axis to OR (the angle formed
between the line OR and the x-axis), and 6 is said to be in standard position.

vl
N

We can rewrite all the trigonometric ratios in terms of X, y and r.

e

Rix:v)

. o h T
sing =22 =2 cosechd ==L ="L
hyp T opp
adj X oph r
cos§ =L =2 sech =P _ T
hyp r adj x
4] adj x
tang = 22 -2 cotg == =2
hyp X opp y
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Notice thatrayaaysghesitivEBRNthe S AI0& B @R N W5alfge dep¥tling on the position of the point

in the Cartesian plane. As a result, the trigonometric ratios can be positive or negative

The Cartesian plane is divided into 4 quadrants in an anti-clockwise direction as shown in the diagram
below.

Angles in the first quadrant will lie in the interval (0°; 90°)

Angles in the second quadrant will lie in the interval (90° ;180°)

Angles in the third quadrant will lie in the interval (180° ; 270°)

Angles in the fourth quadrant will lie in the interval (270° ; 360°)

20°
'y
2nd Quadrant 1 st Quadrant
OO
180° <« >
360°
3rd Quadrant 4th Quadrant
v
270°
e Quadrantl
Both the x and y values are positive so all ratios are positive in this quadrant.
e Quadrant 1l

The y values are positive therefore sin and cosec are positive in this quadrant (recall that sin and
cosec are defined in terms of y and r).

e Quadrant Il
Both the x and the y values are negative therefore tan and cot are positive in this quadrant (recall
that tan and cot are defined in terms of x and y).

e Quadrant IV
The x values are positive therefore cos and sec are positive in this quadrant (recall that cos and
sec are defined in terms of x and r).
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sino + All +

< >

tan© + cosO +

Special angles in the Cartesian plane

When working in the Cartesian plane we include two other special angles in right-angled triangles: 0°
and 90°.
Now we can extend our knowledge of special angles.

g |0°]30° |45°| 60° 90°
sinff | 0| 1 | 1 |43 1
2 |42
cosfl | 1 ]3] 1 1 0
9 ||
tanff | 0 | 1 | 1 J3 undefined
ﬁ
ACTIVITIES/ ASSESSMENT
In which quadrant does the terminal arm of the angle 6 lie if:
1. sinf > 0andcosf >0 2.sinf < 0 and cos <0
3. tanf >0and cosf <0 4.tanf < 0and cosf <0
5. sin® < 0and fe [90°; 180°] 6.cos® <0and 0° < 0 < 180°
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[TOPIC: TRIGONGMETRY (185500 9% A TNRGGHIRY 3140 31T Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Ratios in the Cartesian plane: Use diagrams to determine the

numerical values of ratios for angles where 8 € [0°; 360°]

RELATED CONCEPTS/ | Using quadrants to solve trigonometric ratios
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Quadrants on a cartesian plane, trigonometric ratios

RESOURCES

GRADET0 v
MATHEMATICS SIYAVULA

LYErY
|\G

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Choosing the correct/right quadrant

METHODOLOGY

Examples:

1.1f13sin@ = —5and 8 €[90°; 270°], calculate without the use of a calculator and with the aid
of a diagram the value of cos 0 + sin 6.
Solution:

. -5 . ey
sinf = — = % (r is always positive)

y is negative in the third quadrant, considering 8 € [90°; 270°] and the terminal arm will lie

in the third quadrant. .

4
0
X /’—"\ > X

x=—12

F 3

-3

(x;-5) r=13

v
Use Pythagoras Theorem to calculate the unknown side

=r? Pythagoras Theorem
2 132

But x is negative in the third quadrant .. x = —12

cos O +sin 0
12 | -5
~ 13 12
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ACTIVITIES/ ASSESSMENT

1. 1fsinf = % and 0° < 8 < 90°, determine by means of a diagram:
a) sin?0 b) 2 tan 8
2. 1ftanf = % and sin & > 0, determine by means of a diagram:

a) 13 cos @ b) cos?8 + sin?0

3. 1f5cos A+ 3 = 0and 180° < A < 360°, determine by means of a diagram:

a) tan’A ) sind

COSA

4.1f8tanf + 15 = 0 and 6 € [90°; 270°], determine by means of a diagram:

a) sin@ + cos @ b) 34sin6 — 17 cos 6

5.1f13cos @ — 5 = 0 and 180° < 8 < 360°, determine by means of a diagram:

a) sin%0 + cos?6 b) 25tan?6

SIYAVULA: pg. 136 Exercise 5—7 No.1-5
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[TOPIC: TRIGONGMETRY [18550n- 165 TNRGGHIRY 3140 31T Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Ratios in the Cartesian plane: Use diagrams to determine the

numerical values of ratios for angles where 6 € [0°; 360°]

RELATED CONCEPTS/ | Using quadrants to solve trigonometric ratios
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Quadrants on a cartesian plane, trigonometric ratios

RESOURCES

GRADE10 B
MATHEMATICS SIYAYULA

THilNG

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Choosing the correct/right quadrant

METHODOLOGY

Corrections of previous activities

ACTIVITIES/ ASSESSMENT

1. If 4tan B — 3 = 0 and cos B < 0, determine by means of a diagram:
a) (sin B + cos B)? b) 25(sin B — cos B)?

2. 1f2sin8 + 1 = 0 and 90° < O < 270°, calculate without the use of a calculator and with the aid of a
diagram the value of the following:

a) 4cos?6 b) 81tan?6

§ P(5:18)

Determine the value of b without using a calculator. ¢

3. In the diagram alongside tan 6 = % and P(b; 18)

4. Iftan 0 = %Where 0 € [0° 90°], determine sin?6 by means of a diagram.

SIYAVULA: pg. 136 Exercise 57 No. 6 - 10
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TEST DoricororeTRrom Stanmorephysics.com
MARKS: 25 DURATION: 25 Min

QUESTION 1[4 Marks]
Use a calculator to determine ¢ (correct to ONE decimal place), (o< 90°) in:

5sin (20 +10° - 4=0 (4)

QUESTION 2 [13 Marks]
2.1 If sin g = % determine each of the following without the use of a calculator:

(Hint: Use a sketch) (o< 90°)

211 tan e 3

21 SO @)
cosé

213 sin%g +cos?e (3)

2.2  Make a conjecture about

cosé

b)  sin2e +cos?e 2)

QUESTION 3 [8 Marks]

In the figure alongside MN L. NR, ZMRN = 42°, MN = 8 units, PR = 5 units and PR L NR.
M

4.1  Calculate NR. 4 p

4.3  Calculate PN 4
42°

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI

124



[TOPIC: TRIGONGMETRY [18550n 185 TNRGGHIRY 3140 21T Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Two-dimensional problems involving right-angled triangles.

RELATED CONCEPTS/ | Angle of elevation and angle of depression, rounding off
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Trigonometric ratios, right-angled triangle

RESOURCES

10 e
MATHEMATICS SVAYULA

TH i Mr

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Confusing angle of elevation and angle of depression. Do not complete reading the instructions.

METHODOLOGY

In two-dimensional problems we will often refer to the angle of elevation and the angle of depression.

The angle of elevation is the angle formed by the line of sight and the horizontal plane for an object
above the horizontal plane.

To understand these two angles let us consider a person sailing alongside some cliffs.

The person looks and sees the top of the cliffs as shown below:
top of cliff

] =)

base of cliff ship

In the above diagram, 6 is an angle of elevation

The angle of depression is the angle formed by the line of sight and the horizontal plane for an object
below the horizontal plane.

To understand the angle of depression let us now consider the same situation as above but instead our
observer is standing on top of the cliffs looking down at the ship.

top of cliff P

T T
o) L
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Downioaded from Stanmorepnysics.com
In this diagram « is the angle of depression

In the following diagram the line from the base of the cliffs to the ship is parallel to the line from the top
of the cliffs to P. The angle of elevation and the angle of depression are indicated.

top of cliff P
a L
A
o 2N
base of cliff ship

Finally, we can compare the angle of elevation and the angle of depression. 8 = a alternate angles top
of the cliff is parallel to base of the cliff.

Example:
The angle of depression of a boat on the ocean from the top of a cliff is 55°. The boat is 70 metres from

the foot of the cliff.

557

e _ 70 m

1. What is the angle of elevation of the top of the cliff from the boat?
2. Calculate the height of the cliff.

Solution:
a) The angle of elevation of the top of the cliff from the boat is 55°

b) —— = tan 55°
70m

h =70m X tan 55°
h=100m

ACTIVITIES/ ASSESSMENT

(Round your answers off to one decimal place in this exercise)

1. The Cape Town cable car takes tourists to the top of Table Mountain. The cable is 1,2 kilometres in
length and makes an angle of 40° with the ground.
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Calculate the height (h) of the mountain.

2. An architectural design of the front of a house is given below. The length of the house is to be 10
metres. An exterior stairway leading to the roof is to form an angle of elevation of 30° with ground
level. The slanted part of the roof must be 7 metres in length.

A
4 o
ropf
&
B C D
g
‘el
0
.\{\ﬂ‘iﬁ
30° 10 m
F Front view of a house E

a) Calculate the height of the vertical wall (DE).
b) Calculate the size of 8, the angle of elevation of the top of the roof (A) from the ceiling BCD.

c) Calculate the length of the beam AC.

3. In a soccer World Cup, a player kicked the ball from a distance of 11 metres from the goalposts (4
metres high) in order to score a goal for his team. The shortest distance travelled by the ball is in a
straight line. The angle formed by the pathway of the ball and the ground is represented by 6.

4 m

I1Tm

a) Calculate the largest angle 8 for which the player will possibly score a goal.
b) Will the player score a goal if the angle 8 is 22° ? Explain.

4. Treasure hunters in a boat, at point A, detect a treasure chest at the bottom of the ocean (C) at an
angle of depression of 13° from the boat to the treasure chest. They then sail for 80 metres so that
they are directly above the treasure chest at point B. In order to determine the amount of oxygen they
will need when diving for the treasure, they must first calculate the depth of the treasure (BC).

el == §0m B

13°

Calculate the depth of the treasure for the treasure hunters.

SIYAVULA: pg. 395 — 396 exercise 11 — 1 No. 1 and 2
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[TOPIC: TRIGONGMETRY (185500105 TNOGGHIRY 3140 31T Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Two-dimensional problems involving right-angled triangles.

RELATED CONCEPTS/ | Angle of elevation and angle of depression, rounding off
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Trigonometric ratios, right-angled triangle

O < 1E:

RESOURCES

GRADE 10 »
MATHEMATICS SIVAVULA

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Confusing angle of elevation and angle of depression. Do not complete reading the instructions.

METHODOLOGY

Checking common mistakes on the previous activity and remedial work follows.

ACTIVITIES/ ASSESSMENT

Two right-angled triangles, AGHK and APQR are given.
Calculate, rounded off to two decimal places:

¢ cm H S
17
9,5cm
Q
Calculate, rounded off to two decimal places: b P
a) the length of PQ and PR
b) the value of K

2. In the accompanying figure AB represents a lamp pole with height 25 m. Two cables from the top of
the pole, are anchored at points C and D. From A, the angles of depression of C and D in the same
horizontal line as B are 75° and 67° .

Calculate the distance (CD) between the anchor points. D

3. A rectangular slab is placed against a wall as shown in the diagram. It has a length of 3 m and a width
of 1 m. Itis inclined at an angle of 27° to the ground.
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Calculate the distance (h) of the slab’s highest point above the ground.

4. In AEAY,ES 1 YA, tan 9 = %and ES=75cm.
Y

E A
a) Calculate the lengths of EA and YA without solving 6.
b) Calculate the length of YS by first solving 6.

5. On the Cartesian Plane below O is the origin. Q lies on the x-axis and P is the point (1; 3).

4’ P(1 ;+/3)

a) Calculate 6
b) Determine the length of OQ.

SIYAVULA: pg. 395 - 400 no. 3,4,9,11,12,13,14 and 19.

o nd
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TR GHANY B G 91| Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Two-dimensional problems involving right-angled triangles.

RELATED CONCEPTS/ | Calculator usage
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Trigonometric ratios, Pythagoras Theorem

RESOURCES

GRADE 10 .
MATHEMATICS SIYAVULA

LVEFY
THiNG

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Rounding off, using the correct trigonometric ratio

METHODOLOGY
Two right-angled triangles, AGHK and APQR are given.
G llem H R
@,
17
9,5cm
Q
5 P
Calculate, rounded off to two decimal places:
a) the length of PQ and PR
b) the value of K
Solution:
a) sin42° = % and PR? = 25,412 — 172
PQ sin42° =17 PR = 4/356.6681 = 18.89cm
PQ = —2— = 2541cm
sin42
b) tanK = — = 1.15789...tanK = 22
9.5 adj

K = 49.18°.. .shift sin(1.15789)

ACTIVITIES/ ASSESSMENT

1. Calculate the value of x in each case.

A s 1 F
20 4
523
34,5
X
X
C D G
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2. In the aECOIAPARGIAG Tigurel AR FEpreadrts B IAmp PRIE Wk heightasIm. Two cables from the top of
the pole, are anchored at points C and D. From A, the angles of depression of C and D in the same

horizontal line as B are 75° and 67° .
A

67°
75°

25m

—
B [& >

Calculate the distance (CD) between the two anchor points.

3.

A handy man attempts to reach the roof of a hall
with a ladder 5 metres in length. Unfortunately.
the ladder is too short and a new ladder will be
required. Suppose that the length of the ladder needed
to reach the top has to be double the distance from the
foot of the ladder to the wall. Also. the angle between
his current ladder and the ground will need to be
equal to the angle between the two ladders.

(1) Calculate the value of 6

x
(2) Hence. or otherwise., determmine what the length of the ladder should be to get
the handy man to the roof.

4. A rectangular slab is placed against a wall as shown in the diagram. It has a length of 3 m and a width
of 1 m. Itis inclined at an angle of 27° to the ground. Calculate the distance (h) of the slab’s highest
point above the ground.

27°
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TEST PDORICORCRETRFOM Stanmorephysics.com

MARKS: 25 DURATION: 30 Min
QUESTION 1 [6 Marks]

A shark spotter is standing at lookout point 25m above the water’s edge. He spots a shark in the water at an

angle of depression of 50° . If the swimmer that is also in the water is 5m from the foot of the lookout spot,
how far is the shark from the swimmer? (6)

QUESTION 2 [8 Marks]

A laser speed trapping device is mounted on a pole that is 3m high. The device measures the initial angle of
depression of a car (x) and then measures the angle of depression again 1 second later (y).

These measurements are used to work out how much distance the car has covered in 1 second and then to
determine whether or not the driver is breaking the speed limit.
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2.1 Show that the initial distance from the camera is’given by: D, = X and the distance
an x

from the camera, one second later, is given by D, = ti 3
any

2.2 If x=235°and y = 6°, calculate the distance (in metres) covered by the car

in 1 second. 3)
2.3 If the speed limit is 60 km/hour, determine whether or not the motorist is exceeding

the speed limits. Show all calculations. (If you were unable to do 6.1, assume

that the car covered 20,51 m in 1 second.) 2

QUESTION 3 [11 Marks]

In the diagram, AC=13 units, AB = 12 units and BD = 4 units. CBA and BDC are right-angles.

C 3.1 Calculate the measurement of CB and BD. 4
3.2 Now determine the value of:
13 J 3.21 tanA (1)
D 3.2.2 sinCBD (1)
[ 3.2.3 tan ACB +cos DBC (3)

12 B
3.3 Use you calculator to determine the size of

angle A, correct to one decimal place. (2)
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[TOPIC: FUNETIONS ANDIG RAPHS (BB L P T RIGhtRG B0 + 3 | Grade | 10

Term Week no.
Duration 1 hour Date
Sub-topics
Functions
RELATED CONCEPTS/ | Functional Notation, dependent and independent variables
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Variable, input, output, set-builder notation, interval notation

RESOURCES

GRADE 10 )
MATHEMATICS SivavuLA

L VA:-H 'Y
"“_l"j i \.40

Notational error: set-builder notation and interval notation. Learners tend to ignore restrictions on
certain functions. Difference between g(0) and g(x)=0

METHODOLOGY

What is a function?

A function is a mathematical relationship between two variables, where every input variable has one
output variable.

A function is a rule by means of which each element of a first set, called the domain, is associated with
only one element of a second set, called the range. Each element of the range is an image of
corresponding elements of the range.

Dependent and Independent variables

In functions, the x-variable is known as the input or independent variable, because its value can be
chosen freely. The calculated y-variable is known as the output or dependent variable, because its
value depends on the chosen input value.

Set-Builder Notation
x € R,x > 0: The set of all x-values such that x is an element of the set of real numbers and is
greater than 0.
3 <y < 5: The set of all y-values such that y, is greater than 3 and is less than or equal to 5.

Interval Notation

It is important to note that this notation can only be used to represent an interval of real numbers.
(3; 11): Round brackets indicate that the number is not included. This interval includes all real
numbers greater than but not equal to 3 and less than but not equal to 11.
(—o0; —2): Round brackets are always used for positive and negative infinity. This interval includes
all real numbers less than, but not equal to -2.
[1; 9): A square bracket indicates that the number is included. This interval includes all real
numbers greater than or equal to 1 and less than but not equal to 9.

Functional Notation
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This is a Vet(?i6BAD ¥/al/E6lexXpréstna fanEaan TAABEEH W bE Gritingly = 2x + 1 is f(x) = 2x + 1. We

say “f of x is equal to 2x + 1”. Any letter can be used, for example, g(x), h(x), p(x), etc.
Given: f(x) =2x + 1

Determine f (-3). This means that replace x by -3: f(-3) =2(-3) + 1 =-5

Functions can be expressed in many different ways for different purposes.

1. Mapping Diagram:
Input: Function: Qutput:

e 8

0——|z—-5| —= -5

2. Table:

%]

Input variable (z) | =3 | 0
Output variable (y) | -8 | -5 | 0

3. Coordinates or Ordered pairs: (independent variable; dependent variable)
(X; ¥): (-3; -8), (0; -5), (5; 0)

4. Algebraic formula: f(x) =x —5

5. Graph:

The domain of a function is the set of all independent x-values from which the function produces a
single y-value for each x-value.
The range is the set of all dependent y-values which can be obtained using an independent x-value.

ACTIVITIES/ ASSESSMENT

1. Write the following in se-builder notation:

(8) (—o0; 7] (b) [- 13; 4)
() (35;0) (d) 5 21) (&) [~ 5:7]

2. Write the following in interval notation:
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() x> (d)21 <x <41

3. Complete the following tables and identify the function:

a) x |1 (2 |3 |4 |5 |6 b) X |1 ]2 |3 |4 |5 |6
y |5 |10 20 y |5 |5 5 |5
X 2 8 |10 |12
(©)
y 112 |3 6

4. Plot the following points on a graph:

(a) X 1 2 3 4 5 6

y |5 |9 13|17 21|25

(b)

5. Given functions y = %x +2and y=x—2,

(a) Create table of values for each function with at least 5 ordered pairs.

(b) Plot ordered pairs in a Cartesian plane and join points.
6. Given Functions: f(x) =x?+1, g(x) =x—4, h(x) =7 —x?and k(x) = 3
Find the value of the following:

@ f(-1) (0)g(-7) (¢)h(3) (d)k(100) () f(-2) +h(2) (F)k(-5)+h(3) (9) f(9(1)) (h)k(f(6))
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[TOPIC: FUNETIONS ANDIG RAPHS (BB EE P T RIghtiRg [1B0 + 3 | Grade | 10

Term Week no.
Duration 1 hour Date
Sub-topics

Linear Function (Straight line)

RELATED CONCEPTS/ | Substitution, intercepts, vertical shift, steepness/slope, gradient.
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Variable, input, output, domain, range

RESOURCES

l GRADE 10 ®
MATHEMATICS SIYAVULA

EXCEY
THilé

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Difference between the domain and the range

METHODOLOGY
Linear functions are functions of the form y = x
Examples:
1.
(a) Complete the following table for y = x and plot the points on a set of axes (cartesian plane).
X [-1]0 |1
y

(b) Join the points with a straight line.

(c) Determine the domain and range.

(d) Using the graph, determine the value of x for which y = 4. Confirm your answer graphically.
(e) Where does the graph cut the axes?

Solution:
(a) ('11 '1)! (01 0)1 (11 1)

X -1
y [-1]0 |1

o
=

(b) The graph of this line is obtained by plotting the points on the Cartesian plane and drawing a
solid line through the points.

(c) Domain: x € R and Range: ye R
(d) From the graph we see that when y = 4, x = 4. This gives the point (4; 4).
(e) The graph cut the x-axis at x = 0.
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Investigation of the effect of the value of a: y = ax

On the same set of axes, plot the following graphs by selecting one x-value and then determine the
corresponding y-value. For all four graphs, choose x =1.

@y=x () y =5x (©)y =2x (d)y =3x

@y=1=1
(0;0)and (1; 1)

) y=;0=; ©y=20)=2
(0; 0) and (1 5) (0: 0) and (L; 2)

(d)y=3(1)=3
(0; 0)and (1; 3)

A\ 4

The value of a in the equation y = ax + ¢, determines the steepness of the line (closeness to the y-axis).
The larger the value of a, the closer the graph to the y-axis (the steeper the line).

Let’s now consider what happens if the value of a in y = ax is negative.

Consider the graph y = —x

110 |1
y |10 ]-1

>

The graph of y = —x is the reflection of the mother graph (y = x) in the x-axis.
Therefore, a negative sign in the equation y = ax + g causes a reflection in the x-axis.

If a > 0 then the graph increases from left to right (slopes upwards).

If a < 0 then the graph increases from right to left (slopes downwards). For this reason, a is referred to
as the gradient of a straight-line graph.

Investigation of the effect of the value of giny = ax + q
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corresponding y-value. For both graphs, choose x =1.

@y=x+3 b)y=x-2
x=0: y=0+3=0...(0; 3) y=0-2=-2...(0; -2)
x=1: y=1+3=4...(1; 4) y=1-2=-1...(1; -1)

NOTE: y=x+ 3 is the mother graph y = x shifted 3 units up and y = x - 2 is the mother graph y = X
shifted 2 units down.

=~ If >0 the graph shifts vertically upwards and if q<O the graph shifts vertically downwards.

Also, the y-intercept of y = x + 3 is 3 and the y-intercept of y = x - 2 is -2.

The value of q in the equation y = ax + ¢ determines the shift of the graph of y = ax up or

down. It also represents the y-intercept of the graph of y = ax + q.

Intercepts are the points where the graph cuts the axes. There are two types pf intercepts.
x-intercepts (points where the graph cuts the x-axis) and y-intercepts (points where the graph cut the

y-axis.
ACTIVITIES/ ASSESSMENT

. 3 1
1.Given: y=x y=3X y=3x

(a) Which of the three lines is the steepest? Explain
(b) Which of the three lines is the steepest? Explain
2.Given: y = —x y=—=-X yz—ix
(@) Which of the three lines is the steepest? Explain
(b) Which of the three lines is the steepest? Explain
3.Giveniy=—x+4andy=3x—6
(a) Describe the transformation of y = x into the graph of y = —x + 4
(b) Describe the transformation of y = x into the graph of y =3x - 6

(c) Sketch the graphs of these two functions on the same set of axes using transformations.
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Term Week no.

Duration 1 hour Date

Sub-topics Linear Graph y = ax + q: Dual-Intercept Method

RELATED CONCEPTS/ | Intercepts,
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Substitution, ordered pairs, points plotting

RESOURCES

i GRADE10 "
MATHEMATICS SIAVULA

THING
s

https://saylordotorg.github.io/fext_eI'ementary-algebra/306-03-graph-using-intercepts.html

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Forgetting that the sign of a determines the direction of the graph

METHODOLOGY

This method involves determining the intercepts with the axes algebraically, i.e., x-intercepts and y-
intercepts.
In order to sketch graphs of the form, f (x) = ax + g, we need to determine three characteristics:

1. Sign of a (gradient)

2. X-intercept

3. y-intercept
Only two points are needed to plot a straight-line graph. These points are the x-intercept and the y-
intercept.
The x-intercept is the point where the graph of a line intersects the x-axis. The y-intercept is the point
where the graph of a line intersects the y-axis. These points have the form (x, 0) and (0, y),
respectively.
To find the x- and y-intercepts algebraically, use the fact that all x-intercepts have a y-value of zero
and all y-intercepts have an x-value of zero. To find the y-intercept, set x=0 and determine the
corresponding y-value. Similarly, to find the x-intercept, set y=0 and determine the corresponding x-
value.
Keep in mind that the intercepts are ordered pairs and not numbers. In other words, the x-intercept is
not x=2 but rather (2, 0).
Examples:
1. Sketch the graph of g(X)=x — 1

y-intercept: Let x=0 x-intercept: Lety =0
g(0)=0-1=-1...(0; -1) 0=x-1
1=x...(1;0)
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Linear functions can be also in the form ax + by = ¢
2. Sketch the graph of —3x + 2y = 12

y-intercept: Let x =0
—3(0) + 2y = 12 ...divede by 2 both sides
y =6...(0; 6)

9
y-intercept
(0,6)

x-intercept
(-4, 0)

1

x-intercept: Lety =0
—3x + 2(0) = 12...divide by -3 both sides
X=-4...(-4;0)

Not all graphs necessarily have both intercepts. horizontal lines have the general equation y = n where n

is any real number. Vertical lines have the general equation x = n where n is any real number.
Ny

A

A 4

A
Ly

A 4

The horizontal line graphed above has a y-intercept of (0, —2) and no x-intercept.
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' T
The vertical line graphed above has an x-intercept (3, 0) and no y-intercept.

ACTIVITIES/ ASSESSMENT

Use dual intercept method to sketch graphs of the following functions:
lL.fx)=x—4

2.g(x) =4x+8

3y=§x—3
4.x=2
5y=-3
6.5x —2y =10
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[TOPIC: FUNETIONG ANDIGRAPHS (ES0R B P TEiGRahg ! 30 +3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Finding the equation of a linear function

RELATED CONCEPTS/ | x-intercept, y-intercept, substitution to the standard form.
TERMS/VOCABULARY
PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE
Standard form of a linear function.

RESOURCES

GRADE 10 L)
MATHEMATICS SivavuLa

b 47 ab
THIiNG
L N x

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Forgetting that the sign of a determines the direction of the graph
METHODOLOGY

Examples:

1. Determine the equation of the following lines in the form f (x) =ax+q .

(@)

3 \
» 1
v

The y-intercept is 3, thereforeq=3. y = ax + 3
Substitute the point (8; -10) togeta: —1 = a(8) + 3
—1=8a+3
4 = 8a

% = a. Therefore, the equation is f(x) = %X +3

F 9

(b)

3
r L‘"

4

The y- intercept is 4, thereforeq=4. y = ax + 4
Substitute point (-2;0) togeta: 0 = a(—2) + 4
0=-2a+4
2a =4

3
-
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(©)

' 5

l—l:&
\ X
(3;—1\
v

Substitute two points into y = ax + q and solve simultaneous equations.
For (-1;3): 3=a(-1)+gq
3=—a+gq..(1) OR 3+a=q

F 9

For (3; -1) —1=a3)+¢q
—1=3a+q...(2) —1=3a+3+a
(1) - (2): 4 = —4a —4 =4q
a=-1 a=-1
Substitute the value of a to any of the Substituteato3+a =gq
two equations: 3 = —(—1) + ¢q 3—-1=gq
2=gq 2=q

Therefore, the equation is f(x) = —x + 2

2. In the diagram, two lines are drawn, 3x + 2y = 6 and x - 4y =16. The first line cuts the y-axis at A and

the x-axis at B. The two lines intersect at C.

N

r 3

O

x—4y=16

Determine: ¥

(@) the coordinates of A and B.

(b) the gradient of 3x + 2y =6

(c) the gradient and y-intercept of x - 4y =16

(d) the coordinates of C

(e) the values of x for which the lines are increasing or decreasing.
Solution:

(@) A: y-intercept, let y=0 B: x-intercept, let x =0
3x +2(0) =6 3000+ 2y =6
X=2 y=3
A (2;0) B (0;3)
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2y =—-3x+6
y= —%x + 6 (the coefficient of x is the gradient which is —2)
(c) -4y =—x+16
y = ix -4 Gradient is % and the y-intercept is (0; -4)

ACTIVITIES/ ASSESSMENT

1. In the diagram, line 4x - 2y = 8 cuts the axes at A and B. Line x +y = —1 cuts the
axes at C and D. The two lines intersect at E.

Nz

Determine:

(@) the coordinates of A and B.

(b) the coordinates of C and D.

(c) the gradient of 4x - 2y =8

(d) the gradientof x +y=-1

(e) the coordinates of E

(f) the values of x for which the lines are increasing or decreasing.

2.Given: 3x-y=4and 2x-y=5
(@) On the same set of axes, draw neat sketch graphs of the two functions.
(b) Determine the coordinates of the point of intersection.

3. Determine the equations of the following lines in the form f (x) =ax +q :

(@) v
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N<: 2)

< > x
AN

(b) v

© v

4. Determine the equation of the line passing through the point (0; -1) and parallel to the x-axis.
Do you remember what the gradient of this line is?

5. Determine the equation of the line passing through the point (-1;0) and parallel to the y-axis.
Do you remember what the gradient of this line is?
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Term Week no.

Duration 1 hour Date

Sub-topics Quadratic Functions: y = ax? + q

RELATED CONCEPTS/ | Parabola, symmetrical, reflection, vertical
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Substitution, plotting points on the system of axes.

RESOURCES

GRADE 10 "
MATHEMATICS SIYAVULA

g-: v:'“ r -:iur
: THiNG

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

If the y-intercept of a graph is 6, learners write the coordinate of the point is (6;0) and if the x-intercepts
are -2 and 4, they write the coordinates as (0;-2) and (0;4) sometimes.

METHODOLOGY

Functions of the general form y = ax? + q are called parabolic functions. In the equation y = ax? + q,
a and q are constants and have different effects on the parabola.

Consider the graph of y = x?
Complete the table and plot the points on the systems of axes/cartesian plane

x |-3]-2|-1|10|1 12 |3
y |9

(@) Join the points with a smooth curve

(b) The domain of y = x2 is x € R. Determine the range.
(c) About which line is y = x? symmetrical?

(d) Where does the graph cut the axes?

Solution:

Substitute values of x into the equation y= x?

All output values are positive.

(—3:9) 9 (3:9)

(—11)

The graph is not linear but rather a curve referred to as the graph of a parabola
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(b)y=0 OR y € [0; o) OR 0<y<w

(c) y is symmetrical about the y-axis. Therefore, the axis of symmetry of y = x2 is x = 0.
(d) Intercepts of y = x2 are at the origin (0;0)

The effect of the value of a
Sketch the following graphs on the same set of axes.
B.y=%x2 C.y = 2x?

A y=x? D.y = 3x?

¥ 3

2 _1 (0:0) Y 13

v
Notice that the arms of the mother graph parabola (A) are closer to the y-axis than those of B.
The arms of parabola C are closer to the y-axis than those of A.
The arms of parabola D are closer to the y-axis than those of C.
The value of the coefficient of x affects the shape of the parabola (or what is called its vertical stretch).
The greater the value of this number, the closer the arms of the parabola will be to the y-axis OR
If a increases, the graph becomes narrower or stretches. As a decreases the graph becomes wider or
flatter.
Also note that the coefficient of x2 for each parabola is positive and the graphs are concave up.

Negative coefficient of x (-a)
Consider the graph of y = —x?

—2:—4 —a4 (2:—4)

If you now compare the mother graph y = x? to the graph of y = —x?2, it is interesting to note that the
graph of y = —x? is the reflection of the mother graph in the x-axis.

The negative sign therefore causes a reflection in the x-axis.

As a decreases the graph becomes narrower or stretches. As a increases the graph becomes wider or
flatter.
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arms of the parabola to the y-axis. The larger the value of a, the closer the arms are to the y-axis.
A negative sign will cause a reflection in the x-axis.

If a > 0, then the parabola is concave up and has a minimum turning point at (a; q).
Therange=y >0,y €R

If a <0, then the parabola is concave down and has a maximum turning point at (a; q).
Therange=y <0,y €R.

The value of a is sometimes referred to as the vertical stretch factor

The effect of the value of q
Consider the following graphs:
lL.y=x?>-1 2.y =x%+2

.
y=x"+42

2
yv=x"—1

—1j(0:—1)
L 4

The graph of y = x2 — 1 is the graph of y = x? (mother graph) shifted one unit down.
The graph of y = x2 + 2 is the graph of y = x? (mother graph) shifted 2 units up.

Therefore, the value of q in the equation y = ax? + g determines the shift of the graph up or down.
It also represents the y-intercept of the graph.

Example

Given:y = —2x2+8 and y = —2x% — 2

(@) Sketch the graphs on the same set of axes.

(b) For these graphs, determine algebraically the coordinates of the intercepts with the axes.

Solution:

Reflect the graph of y = 2x2 in the x-axis to form y = —2x? and then shift y = —2x?2 eight units up to
form y = —2x2 + 8. Then shift the graph of y = —2x2 two units down to formy = —2x2? — 2.

(b)y =—-2x2+8 y=—2x%-2

y-intercept: Letx =0 y-intercept: Let x =0
y = —2(0)2+8 y =-2(0)2-2
y=38 y=—2

(0:8) (0; -2)
X-intercept: y =0

0=-2x*+8 0=—-2x2-2

2x2 =8 2x%2 = =2

x> =4 x?=-1

x =12 x = +v/—1 non-real
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1. Given:y =3x2 andy = ixz

(@) Which parabola has arms that are closest to the y-axis?

(b) Sketch the graphs of these parabolas on the same set of axes.

(c) Are the parabolas concave up or down? Explain

2 2

2. Given: y = —%x and y = —4x

(@) Which parabola has arms that are closest to the y-axis?

(b) Sketch the graphs of these parabolas on the same set of axes.

(c) Are the parabolas concave up or down? Explain
3.Giveniy=x2—4 andy = —4x% -2

(a) Sketch the graphs on the same set of axes.

(b) For these graphs, determine algebraically the coordinates of the intercepts with the axes.

4. Given the following graph, identify a function that matches each of the following:

flz)

glx)

hix)

k()

(8) y = 5x2 (b) y = x?

(d) y=3x
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Term Week no.

Duration 1 hour Date

Sub-topics Hyperbolic functions (sketching hyperbolas): y = = + ¢

RELATED CONCEPTS/ | Asymptotes: vertical and horizontal, line of symmetry
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Intercepts, domain, range

RESOURCES

GRADE10 »
MATHEMATICS StyavuLa

THING

a

Meaning of sign of a in the equationy = -+ q

~ x
METHODOLOGY

Consider the graph: y =
Complete the following table for and plot the points on a system of axes.

L

x [2 1] 1] 1]Jo]1

2

11172
2

y

(@) Join the points with smooth curves.

(b) What happens if x = 0?

(c) Explain why the graph consists of two separate curves.

(d) What happens to y as the values of x become very small or very large?
(e) Determine the domain and the range.

(f) About which two lines is the graph symmetrical?

Solution:

al S
D SIS

|
|
ol -

% is undefined, this is called a discontinuity at x = 0.
Since the y-value is undefined at x = 0, this means that the graph has no y-intercept.
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This graph is referred to as the “mother” graph of hyperbolas and has no intercept with the axes.
As the value of x gets larger, the value of y gets closer to, but does not equal 0.

The same happens in the third quadrant, as x gets smaller y gets closer to, but does not equal 0.
The graph gets closer and closer to the axes but never actually cuts them.

An asymptote is a horizontal or vertical line that a graph approaches but never touches.

The vertical line x = 0 (lying on the y-axis) is called the vertical asymptote of the graph.

The horizontal line y = 0 (lying on the x-axis) is called the horizontal asymptote of the graph.
Domain: x € R,x # 0 Range:y e R,y # 0

The graph of y has two lines of symmetry: y = x and y = —x. About these two lines, one half of the
hyperbola is a mirror image of the other half.

The Effect of the value of a
Consider the following graphs:

1 2 4
2 @y=- ©y=- ©y=-
Y=z
X |-2 |-1]0 |1 |2
y |1 |2|ul2 |1
4
y==

y [-1 [-4]u4 |1
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Notice that as the number in the numerator (a) gets larger, the branches of the hyperbolas are stretched
vertically away from the x-axis.

Negative value of a
Consider y = _71
As with lines and parabolas, the negative sign indicates a reflection in the x-axis.

NOTE:
The value of a in the equation y= % + q (ignoring negative signs), determines the vertical stretch of the

branches of the hyperbola from the x-axis.
The larger the value of a, the further the stretch away from the axes.
A negative sign will cause a reflection in the x-axis.

The effect of the value of g:
Consider the following graph: y = §+ 1

Let us draw the graph of y = %and then shift it up 1 unit and see what effect this shifting has.
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y

Notice that the graph of y = % + 1 cuts the x-axis at (-2; 0).

The horizontal asymptote shifts 1 unit up and has the equation y =1.
The constant in the equation y = §+ 1 therefore represents the horizontal asymptote.

The vertical asymptote is still the line x = 0 (lying on the x-axis).

The effect of q is called a vertical shift because all points are moved the same distance in the same
direction (it slides the entire graph up or down).

It also represents the horizontal asymptote of the graph of the equation.

The horizontal asymptote is the line y = g and the vertical asymptote is always the y-axis, the line x =
0.

Example:

Given:y = —%— 1
(@) Determine algebraically the coordinates of the x-intercept for this graph.
(b) Describe the different transformations of y = %to y=- % -1

(c)Sketch the graph of y = — % — 1 on a set of axes, clearly showing the asymptotes and x-intercept.

(d) Determine the domain and the range of the graph.
(e) Determine the line of symmetry a positive gradient.

Solution:
(@) x-intercepts: Let y=0
0=-3-1
X
1= —z Transpose 1
x=-3 Multiply by x n both sides of the equation
(-3,0)

(b) y = —% — 1 isthe graph of y = % reflected in the x-axis and then shifted 1 unit down.
(©
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(d) Domain: x € R,x # 0 Range: y e R,y #1
(e) The line passes through (0; -1): y = x + ¢
—-1=0+c¢

c=-1 Therefore, y = x — 1 is the line of symmetry.

ACTIVITIES/ ASSESSMENT

1. Given: y =§andy =2

X
(@) Which graph has branches that have the furthest stretch away from the x-axis? Explain.

(b) Sketch the graphs on the same set of axes.
(c) Now sketch the graph of y = —% on the same set of axes.
iven v = — % _
2.Given: y = . 1
(a) Write down the equations of the vertical and horizontal asymptotes.

(b) Determine the coordinates of the x-intercept.

(c) Sketch the graph on a set of axes. Indicate the coordinates of the x-intercept as well as the
asymptotes.

(d) Determine the domain and range of the function.
(e) Describe the different transformations of y = sto y = —% - 1.

(f) Determine the line of symmetry a negative gradient.
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Term Week no.
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Sub-topics Exponential functions (sketching exponential graphs): y = ab* + q

RELATED CONCEPTS/ | Vertical shift, horizontal asymptote
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Intercepts with the axes: x-intercept and y-intercept, asymptote

RESOURCES

GRADE 10 A
MATHEMATICS SIVAVULA

SIRLE
3 Tl-i._i é‘\‘b

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

X
Failing to differentiate between decreasing and increasing function. No understanding why (%) =27*

METHODOLOGY

Functions of the general form y = ab* + q are called exponential functions. In the equation a and q are
constants and have different effects on the function.

The function y = ab* (Mother graph)

Consider: y = 2*

P
[N
o
=

N =

There is no x-intercept. The x-intercept is calculated by letting y = 0: 0 = 2*. But there are no real
values of x for which 2* = 0.

The graph will therefore not cut the x-axis. In fact, the graph has a horizontal asymptote lying on the x-
axis with equation y = 0.

Consider: y = G)x

X |-11]0
y 12 |1

o | =
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{=1:+2)

X
The graphs of y = 2*and y = G) are called the “mother graphs” of the exponential functions and

based on these graphs, we can generate different types of exponential graphs, depending on the value of
a, b and q in the general equation of an exponential function, which is y = ab* + qwhere 0 < b < 1
Or b > 1. These restrictions on b will be explained later in the chapter.

NOTE: The exponential function does not cut the x-axis unless the mother graph is translated down.
Investigation of the effect of the value of b

1. Exponential graphs where b >1.
On the same set of axes, plot the following graphs (a =1, g = 0 and b changes):

@y=2* (b) y = 3* ©y=4"

For all of these graphs, the y-intercept is (0 ;1) since b® = 1
Select one other x-value (x = 1) and determine the corresponding y-value for all given functions.
(@) y =21 =2:(1,2) (b)y=3 1=3:(1,3) (c)y =4 =4:(1;4)

- - X

-2 —1 0 1

()

Notice that if b >1, all of the exponential graphs move upwards (increasing function) as the x-values
increase. Also, as the value of b increases in value, the steeper the graph becomes (graph gets closer to
the y-axis).

2. Exponential graphs where 0 < b < 1.
On the same set of axes, plot the following graphs (a =1, g =0 and b changes):

@y=() 0y =) ©y=0)

For all of these graphs, the y-intercept is (0 ;1) since b° = 1
Select one other x-value (x = —1) and determine the corresponding y-value for all given functions.

@y=()" =2 (12 By=0)"=3 @) ©y=() =41
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Notice that if 0 < b <1, all of the exponential graphs move downwards (decreasing function) as the x-
values increase. Notice that as the value of the base b decreases in value, the steeper (graph get closer
to the y-axis) the graph becomes.

Investigation of the effect of the value of a
The sign of a determines whether the graph curves upwards or downwards.
On the same set of axes, plot the following graphs (b = 2, g = 0 and a changes).

X
@) y=2* (b) y = 2.2% (€)y = 3.2% dy =2 (%)
Calculate the y-intercept and one other point (use x = 1) for each graph.
y-intercept: x= 0

@y=2=1:(01) ()y=22°=2:(0:2) (c)y=32°=3:(0:3) (d)y=2 G)O = 2:(0:2)
y =21 =2: (1;2) y=22'=4:(1;4)  y=32'=6:(16) y=2 (%)1 = 1: (1;1)

A
19
\

Notice that the value of a causes a vertical stretch of the mother graphs. Also note that the graphs have
different y-intercepts.

Fora > 0and b > 1, the graph curves upwards [check (a), (b) and (c)].

Fora > 0and 0 < b < 1, the graph curves downwards [check (d)]. It reflects the graph about the
horizontal asymptote.

X
The graphsof y = —2*and y = — G) are reflections of the two mother graphs in the x-axis.
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In the expression —2* , the value of b is 2 and not -2. Remember that —2* = —(2)*
For a < 0, the graph curves upwards.

Investigation of the effect of the value of g
As with other graphs discussed thus far, the graph of y = ab* + q is the graph of y = ab* shifted up or

down by q units.
The effect of q is called a vertical shift because all points are moved the same distance in the same

direction (it slides the entire graph up or down).

Example
y = 2¥ + 1 is the graph of y = 2* shifted 1 unit up. The horizontal asymptote is indicated by the

constant in the equation y = 2* 4+ 1. The equation of the asymptote is y =1.

For g > 0, the graph is shifted vertically upwards by g units.
For g <0, the graph is shifted vertically downwards by q units.

ACTIVITIES/ ASSESSMENT
1. Given graphs below:
(@) Which graph is the steepest? Explain.
(b) Determine the coordinates of the y-intercept for each graph.
(c) Write down the equation of the horizontal asymptote for the three graphs.
(d) Sketch the graphs on the same set of axes indicating the y-intercept and one other point.
11y =3* and y=5*

12 y= G)x and g(x)= G)x

159

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI



NMOoT epNySICS. com
1.3 h(x)= 4_2W an = 3 orepnysIcs.co

2.Given:y =—(2)" and  y=-3(%)

(1) Determine the coordinates of the y-intercept for each graph.
(2) Write down the equation of the horizontal asymptote for both graphs.

(3) Sketch the graphs on the same set of axes indicating the y-intercept and one other point.

X X
(4) Explain the transformations of y = G) toy =-3 G)

3. Consider: f(x)=2*—-2 and y=2*+1
(a)Determine the intercepts of f(x)= 2* — 2 with the axes.
(b) Write down the equation of the horizontal asymptote of f(x)= 2* — 2.
(c) Sketch the graph of f(x) = 2* — 2 on a set of axes.
(d) Explain the transformation of y = 2* into the graph of f(x)= 2* — 2
(e) Sketch the graph of y = 2* +1  on the same set of axes.
(f) Explain algebraically why the graph of y = 2* + 1 does not cut the x-axis.
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TOTAL: 25 Marks Duration: 30 Min

Answer ALL questions

QUESTION 1[21 Marks]
1. Given: f(x) =3 G)x gx) = %and h(x) = —x?

1.1 Write down names of the functions 3
1.2 Determine the values of;

(@) h(2) (b) 9(-1) (c) xiff(x) =0 (6)
1.3 Draw a sketch graph of each of the functions showing all critical points, asymptotes, axes

of symmetry and intercepts with the axes. Each function must be sketched on a separate set

of axes. (6)

1.4 Determine the domain and the range of the given functions. (6)

QUESTION 2 [4 Marks]
Consider the functions: f(x) = x> —9and g(x) = 2x — 6
Sketch the graphs of f and g on the same system of axes, showing ALL intercepts with the axes

And turning points. 4)
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[TOPIC: FUNETIONG ANDIGRAPHS (E&S0RBE P TEiGRang ! 30 +3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics The Equation of the quadratic Function: y = ax* + q

Finding the equation of a quadratic function(parabola)

RELATED CONCEPTS/ | Turning point, decreasing and increasing function, maximum value,
TERMS/VOCABULARY | minimum value, axis of symmetry

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Shape of a parabola, vertical shift ,how to calculate intercepts with the axes.

RESOURCES

GRADE0 2
MATHEMATICS SIYAVULA

LVLrY
THiIiMNG

Knowing that q is the y-value of the turning point, g is either the minimum or maximum value of the
parabola, q is part of the y-intercept.

METHODOLOGY

The turning point is a point of the graph where the graph changes from increasing to decreasing (rising
to falling) or from decreasing to increasing (falling to rising)

The turning point of the function of the form f(x) = ax? + q is determined by examining the range of
the function.

Increasing Function: when the y-value increases as the x-value increases.

Decreasing Function: when the y-values dgcreases as x-values increases.

The maximum value is the largest y-value on the graph.
The maximum value of a parabola is the y-coordinate of the turning point that opens down.

— .._\\

The minimum value is the smallest y-value on the graph.
The minimum value of a parabola is the y-coordinate of the turning point that opens up.

We can identify the minimum or maximum value of a parabola by identifying the y-coordinate of the
turning point.

Axis of symmetry is a line that divides an object into two equal halves.

Axis of symmetry of a parabola is a vertical line that divides the parabola into two equal halves.

Example:
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1.In the diadfal IRYRABIE of FON =2 LaPTEkFRIRYFIEandRE) = 3x2 are shown. The graph
of f cuts the axes at A, C and D. The graph of g cuts the y-axis at B.

}

4+ g(x)=x"+6
B
I

W) = 347

Al
E F
C D

A
o

y

=

f@)=4-x*

Determine:
(a) the coordinates of A, B, C and D
(b) the coordinates of E and F
(c) the values of x for which f is increasing
(d) the values of x for which g is decreasing
(e) the maximum or minimum values of f and g
(F) the turning point of f and g
(9) the equation of the axis of symmetry for f and g

Solution:
(@) A: y-intercept of f, y-intercept when x = 0. (0;4)
B: y-intercept of g, (0;6)
C and D are the x-intercepts of f. x-intercepts wheny =0

4—x2=0
(2 —-x)(2 + x) = 0... difference of two squares
x=20rx=-—2

D (2;0) and C (-2;0)
(b) E and F are the points of intersection of f (x) and g(x)
At the point of intersection, graphs/functions are equal.
Therefore, at E and F f(x) = g(x)
4 — x? = 3x2

4 = 4x?

1 = x2...divide by 4 on both sides
+V1 = Vx?2

x=1lorx=-1

Determine the corresponding y-values by substituting the values of x into either of the two equations
In fx)=4—x%f(1)=4—-(1)?=3and f(-1) =4—(1)>=3
Therefore, E (-1;3) and F (1,;3)

(c) fis increasing for all x < 0

(d) g is decreasing forall x < 0

(e) The maximum value of f is 4 and the minimum value of g is 6
() f: (0;4) and g: (0;6)

(g) For both graphs: y-axis and the equation is x = 0

Finding the equation of a quadratic function (parabola)
Example:
2. (a)Determine the equation of the below graph in the form f(x) = ax? + q.
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Solution:
The y- intercept is 3. Therefore, ¢ = 3. Theny = ax? + 3
Now substitute (2;7) into y = ax? + 3 to get the value of a
7=a(2)*+3
4=14a
1=a Therefore f(x) = 1x? + 3

(b) Determine the equation of the below graph in the form f(x) = ax? + q.
3

E 3

/\ &)
-t > X
Solution:

The x-intercepts are (0; -2) and (0; 2)

The x-intercept formula of a parabolais y = a(x — x;) (x — x,, where x;and x, are x- intercepts.
y=alx—(=2))(x—2)
y=a(x+2)(x—2)

y =a(x?—4)
Now substitute (1; 6): 6 = a(12 — 4)
6 =—3a
a= -2 Therefore, y = —2(x? — 4)

f(x) = —2x2 + 8 ... multiply by -2

ACTIVITIES/ ASSESSMENT

1. In the diagram, the graphs of f(x) = —x% + 9, g(x) = —x? ,hand p are shown. The graph of f cuts
the axes at A, B and C. Line p cuts the x-axis at B and is parallel to the y-axis.

AV I

A f(x)=—x"+9

4

- glx)=—x"
Determine:

(a) the coordinates of A, B, and C.

(b) the values of x for which f is increasing
(c) the values of x for which g is decreasing
(d) the maximum value of f and g

(e) the turning points of fand g

(F) the equation of the axis of symmetry for f
(g) the domain and range of fand g
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(i) the equation of p and the value of its gradient.
(j) the domain and range of p

2. Given: fx)=x*-9 and glx)=—x%2-1

AV
< Lx ru P X
F)=x*-9
E F
B\ ew=--1
v

(a) Determine the coordinates of A, B, C and D
(b) Determine the coordinates of E and F.

3. Determine the equation of the following graphs in the form f(x) = ax? + q.

(a)

(b)
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(TOPIC: FUNETIONS ANDIG RAPHS (ELSBR B P Weighthg 1 | 30+3 | Grade | 10

Term Week no.

Duration 1 hour Date

Sub-topics The hyperbolic function: y = =+ q.
Finding the equation of a hyperbola

RELATED CONCEPTS/ Equations of asymptotes, axes of symmetry

TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Shape of a parabola, effects of a and q, intercepts with the axes, decreasing and increasing functions

RESOURCES

CRADETD ']
MATHEMATICS SIYAVULA

LVErY
THiNG

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Writing down equations of the asymptotes, point to substitute when determining the line of symmetry.
METHODOLOGY

The hyperbola has two asymptotes, vertical asymptote and horizontal asymptote.

The horizontal asymptote is the line y = g and the vertical asymptote is always the y-axis, the line

x=0.

The hyperbola has two axes of symmetry, one has a gradient of -1 and the other has a gradient of 1. These
two lines about which a hyperbola is symmetrical are:y =x +gandy =-x + q.

Example:
1. Given: flx) = z+ 2

Determine:
(a) the equations of the asymptotes
(b) the equations of the axes of symmetry
(c) the values of x for which g is decreasing
(d) the domain and range of g
Solution:
(a) Horizontal asymptote isy = 2 Vertical asymptote is x =0

b)y=—-—x+2 and y=x+2
(c) The graph of g is decreasing on the interval x € (—oo; 0) as well as the interval x € (0; o)

(d) Domainofg: x e R x # 0and Rangeofg: yER y # 2
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Solution:

The horizontal asymptote is y = —3. Therefore, g =-3 and f(x) = % -3

Substitute (3; -4): 4= % -3
1=4
=2 3
a=-3 -~ f(x)=2-3

ACTIVITIES/ ASSESSMENT

1. The line y = x + 4 is an axis of symmetry of the graph of f(x) = _72 + g . The graph of f cuts the

X-axis at A.

(@) Write down the value of g

(b) Write down the equation of f

(c) State the domain and range of f

(d) For which values of x is f increasing?

(e) Write down the equations of the asymptotes
(f) Write down the equation of the other axis of

symmetry.

2. Determine the equation of the following graphs in the form f(x) = % +q.

y
L) A

.

-
-

( —2(-_%

v

—p ¥
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3. For each function below, state the domain and range and determine the equation:
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[TOPIC: FUNETIONG ANDIGRAPHS (E&0R LGP TeigRang ! 30 +3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Exponential function: y = ab? = q

Finding the equation of an exponential function

RELATED CONCEPTS/ | Horizontal asymptote, equation of the asymptote
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Substitution,

RESOURCES

M}

CRADE10

¢
MATHEMATICS SIVAVULA

b
THiNG

Lo e

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Writing the equation of the asymptote, recognizing the asymptote
METHODOLOGY

Exponential functions have one asymptote, horizontal asymptote the liney = q.

Examples:
1. Determine the equation of the given graph in the form f(x) = a.2* + g

The horizontal asymptote is y = —8. Therefore, g = —8
Then f(x) = a.2* -8
Substitute (0; -4): —4=qa2°-8
4=a ~f(x)=4.2*-8

2. Determine the value of b and q if the equation of the given graph is g(x) = —b* + g.
4Y

|F'S]

< ‘/V > x

\/
Solution:
Horizontal asymptote is y = 3 makingq =3. « g(x) = —b* +3
Substitute (-1;0): 0=-b"1+3
1
—3=—=

b
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b=t g =)+

3. Determine the equation of the given graph in the form y = ab* + q

A

< > X
il
-1
JV
Solution:
y = ab* —g
Substitute (2; 1): 1 = gbz _§ and Substitute (0; 0): 0 = ab® —%
3=b%-1 a=:
0=0b*-4
0 = (b — 2)(b + 2) difference of two squares
b=2o0rb=-2
b=2 N/A Therefore, y = § 2% —%

ACTIVITIES/ ASSESSMENT
1. Determine the equation of the given graph in the form f(x) = a.2* + q

AV

2. Determine the equation of the given graph in the form f(x) = b* + g
t”
A

v

3. Determine the equation of the given graph in the form f(x) = —b* 4+ ¢q
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—D

Y

4. Determine the equation of the given graph in the form f(x) = a.2* + q

A’

3
4('/

\/

5. Determine the equation of the given graph in the form f(x) = a.2* + q

(2:12)

> X

2
<
"
6. Determine the equation of the given graph in the form f(x) = a.2* + q
4

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI

171



[TOPIC: FUNETIONG ANDIGRAPHS (BeS0R L P TeigRahg ! 30 +3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Graph interpretation: Length of line segment

RELATED CONCEPTS/ | Point of intersection, vertical length between TWO graphs and horizontal
TERMS/VOCABULARY | length between TWO graphs.

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Point of intersection, vertical line, horizontal line

O < 1E:

RESOURCES

CRADE10

&
MATHEMATICS SIVAYULA

eih = el
B THI ;\.(v

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Giving the length of a line as a negative number,

METHODOLOGY

To interpret a graph:
e Study the graph to understand what it shows
e Distinguish between the different types of graphs
e Types of graphs studied in this grade are linear function (straight line), quadratic function
(parabola), hyperbolic function and exponential function.

This topic involves determining the lengths of line segments using the different functions you have
studied thus far and also discusses the graphical interpretation of inequalities.

Lengths of line segment
e The length of a line segment is always positive.
e To determine a length along the y-axis, let x = 0 and to determine a length along the x-axis, let
y=0
e The point of intersection between two graphs is obtained by equating the equations of the
functions e.g. (f (x) = g(x)) and solving for x and hence for y. The value of x will give the
horizontal length and the value of y will give the vertical length.
e A vertical length between two graphs can be calculated using the formula: y top graph -y
bottom graph (substitute the x-value into this formula to get the required length).
e A horizontal length between two graphs can be calculated using the formula: x right end point -
X left end point.
Examples:

1. Two lines cut the y-axis at A. L
i AVA
Determine: e
(a) the length of OA, OB, OC and BC s /
(b) the length of OD, FE, OF and DE —f— Nl
(c) the length of OJ, GH, OG and JH / b >
H J"
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4FE =4 units (opp sides rectangle)
Substitute x=4 intoy=-x+3
y=-4+3=-1
Ye=yr=—1
OF =1 unit and DE =1 unit

2. Thegraphof y = —x? +4andy = x — 2

Calculate:
(@) the coordinates of A, B, C and D
(b) the coordinates of E
(c) distance CD

Solution:
(a) A and B are the x-intercepts of the parabola.

To calculate x-intercepts, y =0

0=—-—x%2+4

x>—4=0

(x — 2)(x + 2) = 0... difference of two squares
xX=20rx=-2

A (-2;0) and B (2; 0)

(b) E is the point of intersection of the two graphs.
At the point of intersection graphs are equal
x—2=—-x%4+4

X2 4+x—-6=0
(x—2)x+3)=0
x=2o0rx=-3

(c)CD=CO+0D
CD =4-(-2) =6 units

Solution:DOWNIoaded from Stanmorepnysics.com

@ A(0; 3 For xg
~ OA = 3 units 0=—-x+4+3
x=3 0B = 3units
FOI‘xC BC:yB_yC
0=3x+3 BC = 3-(-1)
x=-1 OC =1 unit BC = 4 units
(b) OD = 4 units (c) OJ = 3 units

GH = 3units (opp sides rectangle)

Substitutey = 3intoy=3x+3
-3=3x+3

-3Xx=6

X=-2
OG = 2 units and JH = 2 units

C is the y- intercept
C (0; 4)

D is the y-intercept of line
D (0; -2)

At E, x = —3, the substitute it for a corresponding y-value. y = =3 — 2 = =5. . E(—3;—=5)

ACTIVITIES/ ASSESSMENT

1. Two lines f (xX) = —x + 4 and g(x) = x - 2 intersect at R.
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By using the information on the diagram, determine: fx)=—x+4
(@) the length of OA, OP, OB and OC
(b) the length of AP and BC

(c) the length of OD, EF, OF and DE
(d) the length of OK, GH, OG and KH
(e) the length of RS and OS

2. Two lines f (X) = —x + 4 and g(x) = X + 2 intersect at E.

Determine:
(@) the length of AB, CD and DF
(b) the length of PQ if OR = 3 units
(c) the length of OU if ST = 8 units

(d) the length of GH if HK =1§

3. The diagram shows the graphs of f (x) = x2 - 9 and g(x) 3- x intersecting at E and D.
The graph of f cuts the axes at B, C and D. AY Fey=? 6

Determine:
(@) the length of AB, CT and CD
(b) the length of OF and EF
(c) the length of GH if OH =1 unit
(d) the length of OV if VW = 8 units
(e) the length of JL if OK =1 unit
(f) the length of OQ if PR = 8 units

4. The graph of f(x) = %— 2 and g(x) = 2 is shown. st Ay
" \F g(x)=2_

Determine: B E 0 \A 5

(a) the length of OA. .

(b) the length of BC if OB = 4 units < Dl

(c) the length of OD and OE .

(d) the coordinates of F ItEr =2

A\ 4
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5. The graph ovaf;x; = 45) O|ngh

Determine the length of OA and CD.
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[TOPIC: FUNETIONG ANDIGRAPHS (ES0R L8P TeigRang ! 30 +3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Graph interpretation: Using graphs to solve inequalities

RELATED CONCEPTS/ | Solving inequalities graphically

TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Inequalities, interval notation, set-builder notation.

O < 1E:

RESOURCES

-

ERROS/I\/IISCONCEPTIONS/PROBLEM AREAS

GRADE 10 .
MATHEMATICS SIYAVULA

EXEER
TH | N ,‘

Lack of understanding or the meaning of f(x)S 0, f (%) 0

METHODOLOGY

We can use the graphs to solve the inequalities graphically:
If questions on graphs are as follows:

Examples:
Two lines cut the y-axis at A. P —

Determine: )=

Solution: Y

For which values of x is f (x) > 0?
We are required to determine the x-values for which the y-values of f are positive.
Where the parabola lies above the x-axis will be where the y-values are positive.

For which values of x is f (x) < 0?
We are required to determine the x-values for which the y-values of f are negative.
Where the parabola lies below the x-axis will be where the y-values are negative.

For which values of x is f (x) = g(x)?

We are required to determine the values of x for which the y-values of f are greater than or equal

to the y-values of g. This is where the graph of f is above the graph of g.

For which values of x is f (x) < g(x)?
We are required to determine the values of x for which the y-values of f are smaller than the
y-values of g. This is where the graph of f is below the graph of g.

(a) the values of x for which f (x) > 0
(b) the values of x for which g(x) <0
(c) the values of x for which f (x) < g(x)

D~

w‘_.—l

(@ x <30Rx € (—x; 3]
(b) x < —1)OR x € —0; —1)

() x =00R x € [0; )
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2. The diabl A BRIEVRA SHows the Graphs JE A5 P13/ GLHS- 8 T8land h(x) = —3x + 6.
The graphs of f, g and h share a common x-intercept (D). The graph of f and g intersect at D and F.

The diagram is not drawn to scale. ~

Determine:
(a) the values of x for which f (x) >0
(b) the values of x for which f (x) < g(x)

L=

Solution:
@ C(-2;0)and D (2; 0)
Therefore, x < —2 or x > 2, also write as x € (—o0; —2) U (2; )

(b) E (-1; 0) and D (2; 0)
Therefore, -1 <x <2 ORx€ (-1;2)

ACTIVITIES/ ASSESSMENT

1. Two lines f (X) = —x + 4 and g(x) = x - 2 intersect at R.

Determine:
(a) the values of x for which f (x) € 0 ) -
(b) he values of x for which g(x) <0 y L2
(c) the values of x for which f (x) < g(x) A/ P
E F
2. Two lines f (X) = —x + 4 and g(x) = X + 2 intersect at E. AV i -,g
Determine: \J\ P/
. CIN\E
(@) the values of x for which f (x) > 0
D F
(b) the values of x for which g(x) 8§ 0 | o
(c) the values of x for which g(x) < f () i /1 \ S
‘/A K OF B\\'-‘f
T
. 2 flx)=—x+4

177
COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI



3. The diabtAMNBAE thE GraprsOFT (xy LaP GGl P11y STCS -COm

g(x) = 3- x intersecting at E and D. 47 f(x)=x*-9
The graph of f cuts the axes at B, C and D.

Determine:

(@) the values of x for which f (x) > 0

(b) the values of x for which f (x) > g(x) «
—2_ _9i glx)=3-x
4. The graph of f(x) = - =2 and g(x) = 2 is shown. ! - \
Determine;

shown. AV

A
=
]
g
n
1

(a) the values of x for which f (x) > 0

(b) the values of x for which f (x) <0 ' \ g
(c) the values of x for which f (x) > -2 e b
(d) the values of x for which f (x) > g(x) o D \,

1\* . ) y
5. The graph of f(x) = (5) — 2 is shown. fx)==-2

Determine:
» \A O >y
(a) the values of x for which f (x) > 0 \ el
(b) the values of x for which f (x) <0 qd ° \2 7
(c) the values of x for which f (x) > -2 \_)
(d) the values of x for which f (x) > -1 D
(e) the values of x for which f (x) < -1 v
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TEST LorapeaneeRFReTATIGRNMOrephysics.com
MARKS: 25 Duration: 30 Min

Instructions:
Answer ALL questions

QUESTION 1 [10 Marks]

Sketched below are the functions g(x) = b* + q and h(x) = % A (1; 1) is the point of intersection of the
two graphs.

<
V¥
1.1Determine the values of a, b and g 3
1.2 Write down the equation of the asymptote of g and h (3)
1.3 Determine the range of g and h 2
1.2 f(x) is the reflection of g(x) in the y-axis. Write down the equation of f(x). (2)

QUESTION 2 [7 Marks]
2.1 Determine the equation of a linear function f(x) = ax + q if f(0) = -7 and f(2) =0 3)
2.2 A sketch graph of f(x) = —x? + 9 is shown.

Y
P
2.2.1For which values of x is f(x) > 0? 2
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D opAMmaedbRm tElkgiich e e rephysics.com )
QUESTION 3 [8 Marks]

3.1 Sketched below are graphs of f(x) = a.b* and g(x) = %+ q.

Af0:2)

3.1.1 Given that f(x) cuts the y-axis at A (0; 2) and that C (1; 6) lies on both graphs.

Calculate the values of a and b. 4)
3.1.2 It is further given that g(x)cuts the x-axis at the point B (4; 0).

Calculate the values of a and q. 3)

3.1.3 Write down the equation of the asymptote of f(x). Q)

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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[TOPIC: TRIGONGMETR ICTEUNC IONE (035aA 1Y Sl Weighlimy | 40 + 3 | Grade | 10

Term Week no.
Duration 1 hour Date
Sub-topics Point by point plotting of basic trigonometric graphs y = sin @, y =

cos@ and y = tan @ , where 0 € [0°; 360°]

RELATED CONCEPTS/ | Amplitude, period, asymptote
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Minimum, Maximum, turning point, coordinates, domain, range, x-intercepts, y-intercept

RESOURCES

|

GRADE 10 .
MATHEMATICS SIVAYULA

Lt VErY
TH | i\ _G

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Determining the amplitude of the graph by inspection, understanding period in trig. graphs

METHODOLOGY

Basic trigonometric graphs:
1.Consider y = sin 8, where 8 € [0°; 360°]

Use your calculator to complete the table below and round answers to 1 decimal place.

0 0° 1 30°]60°]90°]|120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°

sind [0 |05 |09 |1 09 105 |0 -05 [-09 |-1 -09 1-05 0

We can represent the values of 8 on the horizontal axis and the values of sin 8 on the vertical
axis and then draw the graph of y = sin 6.

.“

Notice the wave shape of the graph. Each complete wave takes 360° to complete. This is called the
period.

The maximum value of y = sin@ is 1 and the minimum value is -1.

The height of the wave above and below the x-axis is called the amplitude of the graph.

Amplitude is defined to be % [distance between maximum and minimum value]
Amplitude of y = sin 8 is > [1-(-1)] = 1

Domain: 8 € [0; 360°]
Range: y € [—1; 1]

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
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x- intercept® (0L @RA B, HIEYor; mLanmorepnysics.com
y- intercept: (0° 0)

Maximum turning point: (90°; 1)

Minimum turning point: (270°% —1)

2. Consider y = cos 8, where y € [0°; 360°]
Use your calculator to complete the table below and round answers to 1 decimal place.

6 0° 1 30°]60°]90°]|120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°

cosf |0 |05 ]09 |1 09 105 |0 -05 [-09 |-1 -09 1-05 0

We can represent the values of 8 on the horizontal axis and the values of sin 8 on the vertical
axis and then draw the graph of y = cos 6.

L /

i E T . WY T T :_uu:/_vn" B T
4

aeb— 1 \ [ A |
08 ] I 1 ] e | |

Notice the similar wave shape of the graph. The period is also 360° and the amplitude is 1. The
maximum value of y = cosé is 1 and the minimum value is -1.

Domain: 8 € [0; 360°]

Range: y € [—1; 1]

x- intercepts: (90°; 0), (270°; 0)

y- intercept: (0°% 1)

Maximum turning point: (0°; 1); (360°; 1)

Minimum turning point: (180° —1)

3. Consider y =tan#8, 0° < 8 < 360°
Use your calculator to complete the table below and round answers to 1 decimal place.

6 0° | 30° | 45° | 60° | 90° | 120° | 135° | 150° | 180° | 210° | 225° 240° 270° | 300° | 315° | 330° | 360°
tan6 | 0 0,6 1 1.7 | error | -1,7 -1 -0,6 0 0,6 1 1.7 error | -1.7 -1 -0,6 0

We can represent the values of 6 on the horizontal axis and the values of sin 8 on the vertical
axis and then draw the graph of y = tan 6.

"
R i 11

: r__ t e

/

(457, 1)

90 135 150" 225 270 :u_‘-/u:r i
1 =
) L5

f —1

Consider our definitions of sin 8 and cos 6 for right-angled triangles:

opposite
PP and cos @ =

sinf =
hypotenuse hypotenuse

adjacent
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Downloaded Trom STanmorepnysBiCs . Gaice hypotenuse

cos @ hypotenuse adjaceni

opposite
= 2PPO — tan @
adjacent

So, we know that for values of 8 for which sin & = 0, we must also have tan 8 = 0. Also, if cos8 = 0
the value of tan @ is undefined as we cannot divide by 0.

As the values of 6 approach 90° from the left, the values of y tend towards +o. At 90°, the y-value is
undefined. This means that the curve moves upwards and never cuts or touches the line 8 = 90° . As
the values of 8 approach 90° from the right, the values of y tend towards —oo. The curve moves
downwards and never cuts or touches the line 8 = 90°.

The dotted vertical lines are at the values of 6 where tan 8 is not defined and are called the
asymptotes.

An asymptote is a vertical line that a graph approaches but never touches. Therefore, the line 8 = 90°

is an asymptote of the graph of y = tan 8. All of this applies to 270°. The line & = 270° is therefore
also an asymptote.

The points (45° ;1), (135° ; -1), (225° ;1) and (315° ; -1) may be referred to as the critical points on the
basic graph y = tan 6.The points are useful when sketching tan graphs involving vertical stretches,
reflections in the x-axis and vertical shifts.

Tan graph has no maximum and no minimum values, hence, no amplitude.
The period of the graph of y = tan @ is 180°

Domain: 8 € [0;360°], 8 # 90°; 270°

Range: y € R

x- intercepts: (0° 0), (180°; 0), 360°; 0)

y- intercept: (0° 0)

ACTIVITIES/ ASSESSMENT

1. Sketch the following graphs where 0° < x < 360°
y = tanx and f(x) = sin x on the same set of axes.

2. With the aid of a graph, write down the following about f(x) = cos x, where x € [0°; 360°]:

a) Maximum value b) Minimum value
c) Amplitude d) Period

e) Domain e) Range

) x-intercepts g) y-intercepts
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[ TOPIC: TRIGONGMETRICTEUNCP IONG (085501 2) S| WeiGhting | 40 £ 3 | Grade | 10

Term Week no.
Duration 1 hour Date
Sub-topics The effect of “a” on the basic trigonometric graphs: y = asin 0,

y = acos @ and y = atan @ , where 8 € [0°; 360°]

RELATED CONCEPTS/ | Reflection about the x-axis, vertical stretch
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Amplitude, period, asymptote

RESOURCES

i 1E: GRADE 10 ¢
MATHEMATICS SIyAVULA

THilNG

Determining the amplitude of the graph by inspection.

METHODOLOGY

The value of a affects the amplitude of the graph. Note that amplitude is always positive.

For a > 0, there is a vertical stretch and the amplitude increases.
For 0 < a < 1, the amplitude decreases.

For a <0, there is a reflection about the x-axis.
For -1 <a <0, there is a reflection about the x-axis and the amplitude decreases.
For a < -1, there is a reflection about the x-axis and the amplitude increases.

Examples:
1. Sketch the graphs of:

@y =2sind
(b) y = —3sin@

2. Sketch the graph of y = 4 cos 6
3. Sketch the graph of y = -2 tan 0 for the interval 6 € [0° ; 270°).

Solution:

(a)

1=2smn8
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Downloaded from StanmorephnysicS.com
Notice that the graph of y = 2sin 6 is a vertical stretch of the basic graph y = sin 6 by a factor of 2.
The maximum value is 2 and the minimum value is -2
Rangeisy € [-2; 2].
The amplitude of the graph of y = 2sin 6 is

The period is 360°
This vertical stretch of the graph of y = sin 6 is called an amplitude shift.
The number 2 in the equation y = 2sin 6 tells us what the amplitude of the graph is.

2—-(-2) _ 9

(b) The negative sign indicates a reflection in the horizontal axis.
All you need to do is first draw the basic graph of y = sin 8, stretch this graph vertically by a
factor of 3 and then reflect this graph in the horizontal axis to obtain the graph of y=-3sin 6 .

» -

The amplitude of the graph of y = —3sin 8 is: E3 3

2
Therefore, in the equation y = —3sin 6 , the number 3 tells us that the amplitude is 3 and the

negative sign indicates a reflection in the horizontal axis.

2.
4
e e B R e
: ""---..,_:\ / ............ .
4 l& . i 360°
\ v =cosh /
& y=4cosh

L 4

Notice that the graph of y = 4cos \ is a vertical stretch of the basic graph y = cosd by a factor of 4.
The maximum value is 4 and the minimum value is -4.

Range isy € [-4; 4].

The amplitude of the graph of y = 4 cos 8 is = = 4.

The period is 360°.
This vertical stretch of the graph of y = cos 6 is called an amplitude shift.
The number 4 in the equation y = 4cos 6 tells us what the amplitude of the graph is.
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3. First draVXHéraph@EFE 110 B oyvbabdin dRiehingthe GrdpR 01 y = tan 6 by a factor of 2. The
y-values of the critical points of y =tan 6 are multiplied by 2 to form the following new points on the
graph of y =2 tan 0: (45°; 2), (135°; - 2), (225° ; 2)

The graph of y =2 tan 6 is then formed by reflecting y = 2 tan 6 in the x-axis.

The signs of the y-values of the critical points of y =2 tan 6 now become: (45°; - 2), (135°; 2),
(225° ; - 2)

The asymptotes of this graph remain the same as well as the x-intercepts.

Now plot the critical points, x-intercepts and asymptotes for y = —2 tan@ and restrict the graph in
the interval 8 €[0° ; 270°). The graph is shown below.

s B =90 8=270

-* i .--"-} tan B

45 oy

The period of y = -2 tané is 180° and the asymptotes are 6 =90° and 6 = 270°.

ACTIVITIES/ ASSESSMENT

1. Given:y=3sing andy =-2sin 0
(a) Sketch the graphs on the same set of axes for 6 € [0° ; 360°].
(b) Write down the maximum and minimum values for each graph.
(c) Write down the range, amplitude and period for each graph.

2. Given:y=2cos 6 andy=-3cos 6
(a) Sketch the graphs on the same set of axes for 8 € [0° ; 360°].
(b) Write down the maximum and minimum values for each graph.
(c) Write down the range, amplitude and period for each graph.

3. Given:y =—tanfand y = %tan@

(a) Sketch the graph of y = —tan6f and y = %tan 6 for the interval 6 € [0° ; 270°]
(b) Write down the range and the period of each graph.

4. Given: y = %cos@ andy = —sinf
(a) Sketch the graphs on the same set of axes for 6 € [0° ; 360°].

(b) Write down the maximum and minimum values for each graph.
(c) Write down the range, amplitude and period for each graph.

5. Given:y=2tan 6 andy=-3sin 6
(a) Sketch the graphs on the same set of axes for 8 € [0° ; 270°].
(b) Write down the period for each graph.
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[TOPIC: TRIGONGMETR ICTEUNCT IONS (085508 3y SI T Weighting | 40 +3 | Grade | 10

Term Week no.
Duration 1 hour Date
Sub-topics The effect of “q” on the basic trigonometric graphs; y = asin 0 + q,

y=acosf+qgandy=atanf + q,where0° < 6 < 360°

RELATED CONCEPTS/ | Vertical shift, translation, move graph, reflection about the axis
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Domain, range, amplitude, period, maximum and minimum value

RESOURCES

GRADE0 [ ]
MATHEMATICS SIAVULA

SXSEN
THilG

Negative amplitude, if the domain is not up to 360° for sin and cos, learners write wrong period of the
graph

METHODOLOGY

The effect of q is called a vertical shift because the whole graph shifts up or down by q units.

For g > 0, the graph is shifted vertically upwards by q units.
For q < 0, the graph is shifted vertically downwards by q units.

Examples:
1. Sketch the graph of y=sin 6 +1andy =-cos 8 — 1 for 6 € [0° 360°].

Solution:
The graph of y =sin 6 +1 is the graph of y = sin @ shifted 1 unit up.

AL-‘.

3

y=smb+1

< il e - >0

-2

The maximum value is 2 and the minimum value is 0.
The range isy € [0; 2].

The amplitude is 22;0 =1

The period is 360°.

The graph of y = — cos 6 —1 is the graph of y = cos 6 reflected in the x-axis and then shifted 1 unit
down.
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The maximum value is 0 and the minimum value is -2.
The range isy 6 [-2; 0].

The amplitude is 0_(2_2) =1

The period is 360°.

2. Sketch the graph of y = 2 tan@ + 1 for 6 € [0°; 360°].
Solution:
We see that a > 1 so the branches of the curve will be steeper. We also see that g > 0 so the
graph is shifted vertically upwards by 1 unit.

Foer)

5 o i ..""’

23 - | // h
= - ] et !

— 1
1 .- ] - e e e e

T - T = (=
30 GO 1.](:1"' L:_‘U_"/lv{nl.J" 120" 2107 X220 ‘._.’T:()" P ST )',*Pf;:_)"' PELETE be
—1

= | e !

_:T E .f/- E .n"f/
Domain: 0° < 8 < 360° but 8 # 90°,270°.

Range: y = f(0) ER

ACTIVITIES/ ASSESSMENT

1. Given:y=sinx +2andy=cosx -1

(a) Sketch the graphs on the same set of axes for x €[0° ; 360°].

(b) Write down the maximum and minimum values for each graph.
(c) Write down the range, amplitude and period for each graph.

2. Given:y=-cosx +3andy=-sinx -2

(a) Sketch the graphs on the same set of axes for x €[0° ; 360°].

(b) Write down the maximum and minimum values for each graph.
(c) Write down the range, amplitude and period for each graph.

3. Given:y=2sin+x 4 and y = -3cos —x1

(a) Sketch the graphs on the same set of axes for x €[0° ; 360°].

(b) Write down the maximum and minimum values for each graph.
(c) Write down the range, amplitude and period for each graph.

4. Given: f(x) = tanx — 2

(a) Sketch the graph f(x) for x €[0° ; 360°].
(b) Write down the domain, range and period for the graph.
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[TOPIC: TRIGONGMETR ICTEUNCT IONST (@ BS6H 0 S| Weighting | 40 + 3 | Grade | 10
Term Week no.
Duration 1 hour Date
Sub-topics Sketching graphs of y = asin@ = q,y = acosf@+qandy =
atanf + q
RELATED CONCEPTS/ | Intersection points, intercepts, interval notation, inequality signs
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Range, Period, asymptote

RESOURCES

M}

GRADE10 M
MATHEMATICS SiyAvULA

LVEFY
. T |'r»_f i \.'G

L e

ERRORS/I\/IISCONCEPTIONS/PROBLEM AREAS

Taking note of the value of a and the value of g and use these values correctly.
METHODOLOGY

Example:
Given: f(x) =tanx and g(x) = 2sinx + 1, where —30° < x < 360°

(a) Sketch graphs on the same set of axes.

(b) Write down the range of g

(c) Write down the period of f

(d) Write down the equations of the asymptotes of f

(e) Write down the values of x for which g(x) — f(x) =0
(f) For which Values of x is f(x) = 0?

(9) Write down the values of x for which f(x) = g(x)

Solution:

@ A

(b) Range of g: y € [—1; 3]

(c) Period of fis 180°
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(d) x = 90°,x = 270°

(e) x = 70°,x = 200° where the graphs intersect
(f) x = 0°,x = 180° where the graph cut the x-axis (x-intercepts)

(9) x € [70°90°)and x € [200°; 270°) where f(x) is above g(x)

ACTIVITIES/ ASSESSMENT

1. Given: f(x) = 2 tan x and g(x) = —3sin x — 3

(a) Sketch the graphs on the same set of axes for x € [0° ; 270°].
(b) Write down the period for each graph.

(c) Write down the range of g

(d) For which values of x is f(x > g(x)

(e) Write down the equations of the asymptotes od f.

2. 2. Sketch the graphs of y = f (x) = sin x and y = g(x) = cos x +1 for x € [0°; 360°] on the same set of
axes and then answer the questions that follow.

(a) For which values of x is f (x) = g(x)?

(b) For which values of x is g(x) = f (x)?

(c) For which values of x is f (x) < 0?

(d) For which values of x is g(x) > 0?

(e) For which values of x is g(x) - f (x) = 2?

(f) For which values of x is f (x). g(x) = 0?
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TOPIC: ICTEUNCPIONBDee50AIBY S Weighting | 40 +3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Finding the Equation of given Trigonometric graphs

RELATED CONCEPTS/ | Amplitude, Minimum, Maximum, Range, Turning Point
TERMS/VOCABULARY
PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Substitution, simultaneous equations

RESOURCES

GRADE 10 »
MATHEMATICS SIVAVULA

. EYEEY
, TH i i\‘t

-

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Taking amplitude as the value of ‘a’ whether negative or positive.
METHODOLOGY

Examples:
In the diagram below, the graphs of y =f (x) = a sin x + g and y = g(x) = m cos x + n are shown for the
domain xe [0° ; 360°].

1

Note: The variable x in the equations may also be used to represent the angles.
(@) Write down the amplitude and range of f.
(b) Write down the amplitude and range of g.
(c) Determine the values of a and g.
(d) Determine the values of m and n.

Solutions:
(@) For f: Amplitude: 2  Range:y € [-1; 3]
(b) For g: Amplitude: 1  Range: ye [-3; -1]

(c) Substitute two points on the graph into the equation y = a sin x + q and solve simultaneously.

(90°% —1): =1 = asin90° + q (270°% 3):3 = asin270°+ ¢q
—1=a(1)+q 3=a(-1)+q
—1l=a+gq.......... (@) 3=—a+q............ (2)

(1) +(2):2=2q 3=—-a+1
g=1 a=-2

(d) Substitute two points on the graph into the equation y = m cos X + n and solve simultaneously:
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(189S WEY OBOER! B3 T80P STanmorepnySIC@eG9I): —1 = m cos 360° + n
—3=m(-1)+n

—1=m()+n
—3=—-m+n.......... 1) —l=m+n............. @)
1)+ (2):—-4=2n —1=m-2
ACTIVITIES/ ASSESSMENT

1. In the diagram below, the graphs of y = f (x) = a cos x + g and y = g(x) = m sin x + n are shown for the
domain x € [0° ; 360°].

&»

- (180" . 0)
14

A= msinx —+ 5
{(90°; —2)

(@) Write down the amplitude and range of f.
(b) Write down the amplitude and range of g.
(c) Determine the values of a and g.
(d) Determine the values of m and n.

2. In the diagram below, the graphs of y = f (X) = a sin x + g and y = g(x) = m cos x + n are shown for the
domain x € [0° ; 360°].

P

(a) Write down the range, amplitude and period of f.

(b) Write down the range, amplitude and period of g.
(c) Determine the values of a and ¢

(d) Determine the values of m and n.

3. In the diagram below, the graphs of two trigonometric functions are shown

(1807 4}

1

34

-

== (45%:2)

I
< + / M

+ - =

21 35 2
5

. 5
180 235 270°

(a) Determine the equations of the two graphs.
(b) Write down the range, amplitude and period of each graph, where possible.
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[TOPIC: TRIGONGMETR ICTEUNCT IONG (08s5aA 6 S TW&igting | 40 + 3 | Grade | 10

Term Week no.

Duration 1 hour Date

Sub-topics Interpreting graphsof y = asin@ = q,y = acos@ + qand y =
atanf + q

RELATED CONCEPTS/ | Distance between two points, Substitution

TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Amplitude, Reflection on x-axis, period, substitution

RESOURCES

2l 1= GRADE0 )
MATHEMATICS Sivavus

L =

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Calculating the length of a line between TWOgraphs

METHODOLOGY

1. The diagram below represents the graphs of f (x) = 2cos x and g(x) = —cos x for the interval
x € [0°; 360°].
s

A;

(a) Determine the lengths of OA and OB.

(b) Determine the length of CD.

(c) Determine the length of EF if OE = 315°.

(d) Determine graphically the values of x € [0° ; 360°] for which:

Hfx)=0 (i) () =0
(i) f(x)=2 (iv) g(x) =-1
WVfx) <0 (vi)gx) <0
(vii) f (x) = g(x) (viiii) g(x) > f (x)

Solution:
(@) OA =2 units and OB = 1 unit (Maximum and Minimum values of both graphs)

(b) CD = 1-(-2) = 3 units

(c) OE =315° and EF is y = 2cos (315°) = 1.41 units...... Fisony = 2cosx

(d) (i) x = 90°, x = 270° (ii) x = 90°, x = 270°
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(iii) x = 0°,x = 360° (iv) x = 0°,x = 360°
(V) 90° < x < 270° /x € (90°;270°) ..... where f(x) is below x-axis
(vi) 0° < x <90° and 270° < x < 360° ...where g(x) is below and equal to the x-axis
OR x€[0%590°] andx € [270° 360°]
(vil) 0° < x <90° and 270° < x < 360°...where f(x) is above and equal to g(x)
OR x€[0%90°] andx € [270° 360°]

(viil) 90° < x < 270° OR x € (90°; 270°) ...where g(x) is above f(x)

ACTIVITIES/ ASSESSMENT

1. Below is a sketch of f(x) =cosx+q and g(x)=asinx

Loy e T
P 4" S L
M/,,/" ™ -
= L
/,/ “\\
N
pe ~
14 gz \
N
/,,,
ya N
AN
X
i H | i i H N
‘ J S T = /] T T ¥ t + L
© 0 -60 =307 ya ~30._ 60 90 120 150 18
_ / S~
i e . - \*\\.
7 / ™~
el e N
P e
i y 1 —14 Sf
yd
re .
~
S
- \~.\\ i .
,,,,, \‘\\\“
o S

R e -2 TP

(a) Write down the amplitude of f and
(b) What is the range of f
(c) What is the period of f

(d) Determine the values of a and (

2. Sketch the graphs of y = f (x) = — tan x and y = g(x) = tan x + 2 for x [0°;270°] on the same set of axes
and then answer the questions that follow.
(a) Calculate f (45°) - g (45°)
(b) For which values of x is g(x) = f (x)?
(c) For which values of x is g(x) = f (x)?
(d) For which values of x g(x) - f (x) = 2?
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TEST: PRIGONaKeTRIE eoNETIBRgI0rephysics.com
MARKS: 25 DURATION: 30 Min.

Instructions:
Answer ALL the questions.
QUESTION 1 [13 Marks]
1.1 Given f(x) = sinx — 1 and g(x) = 2cosx for 0° < x < 270°
Sketch on the same set of axes the graph of f and g.
1.2 Write down the following:
1.2.1 Amplitude of g
1.2.2 Range of f
1.3 Use your graph to determine the following:
1.3.1 Number of solutions to f(x) = g(x) in the interval 0° < x < 270°

1.3.2 Values of x in the interval for which sinx = 2 + 2 cos x

QUESTION 2 [12 Marks]

In the diagram below, the graph of f(x) = —2 cos x is drawn for the interval 0° < x < 360°

+ ~~ -~
0° 0 180 27a° 360

2.1 Write down the amplitude of f

2.2 Write down the minimum value of f(x) + 3

2.3 On the same set of axes, draw the graph of g, where g(x0 = sinx + 1 for 0° < x < 360°.

2.4 Use the graphs to determine the following:
2.4.1 The value of £(180°) — g(180°)
2.4.2 For which values of x will f(x).g(x) >0
2.5 The graph of f is reflected about the x-axis and then moved 3 units downwards to form the
Graph of h. Determine:
2.5.1 The equation of h
2.5.2 The range of h for the interval 0° < x < 360°.
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[TOPIC: NUMBERPATTERNI (Lesadrrd) TWVEgnING TS 6B | Grade | 10

Term Week no.
Duration 1 hour Date
Sub-topics Investigate number patterns leading to those where there is a constant

difference, and the general term is therefore linear.
Linear number Patterns: Number Sequence

RELATED CONCEPTS/ | Constant difference, linear pattern, sequence, general term/rule
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Difference between numbers, substitution

RESOURCES

o 2 2 GRADE10

]
MATHEMATICS SIYAVULA

Lt VEFY
THING

S s —

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Common difference as T; — T,, confusing the difference between the term (T) and its position (n).

METHODOLOGY

A sequence is an ordered list of items, usually numbers. Each item which makes up a sequence is called
aterm.

Seqqence
| |
2, 4;6; 8; ..
1% term 9 tarm S three dots means that the

ond teym  4th teym  Sequence continues forever

Number pattern is a pattern in which a series/list of numbers follows a certain sequence. This pattern
generally establishes a common relationship between all numbers.

Number patterns could be ascending, descending, multiples of a certain number, or series of even
numbers, odd numbers, etc.

Linear pattern is a sequence of numbers in which there is a common difference (d) between any term
and the term before.

The common difference is the difference between any term and the term before it.

Consider the number pattern 3; 5; 7; 9; 11; ...

The pattern is formed by adding 2 to each new term. We say that the constant difference between the
terms is 2.

NOTE: A number pattern with a constant difference is called a linear number pattern.

To solve the problems of number pattern, the general term/rule being followed in the pattern must be
understood.
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terms/numbers.
Examples:

1. Given sequence: 6; 10; 14; 18; ...
(a) Calculate the common difference.
(b) Determine the general term.
(c) Calculate the 12" term.
(d) Which term of the sequence is 242?

Solution:
@d=T,—T,0RT; —T,0RT, — T;
=10—-40R14—-100R 18— 14
d = 4, common difference.

(b) Draw a table.

The position of the term T, T, T, T, T,
The common difference
multiplies by the position | 4(1) | 4(2) | 4(3) | 4(4) | 4(n)
of the term

What to do to get the
actual term?

The actual term in the
sequence

Therefore, T,, = 4n + 2

+2 +2 +2 +2 +2

6 10 14 16 |[4n+2

(c) T, = 4(12) + 2 = 50...substitute into the nth term

(d) The actual term in the sequence is 242 and we want to find its position.
Let Tn= 242 where n represents the position to be determined.
T, =4n + 2
242 =4n+ 2
240 = 4n...transpose 2
60 = n...divide by 4 on both sides of the equation
Therefore, Ty, = 242 (242 is the 60™" term in the sequence.

AN ALTERNATIVE METHOD FOR LINEAR NUMBER PATTERNS

For linear pattern the general term or nth term will always be of the form: T,, = bn + ¢ where b is the
common difference between each successive terms and ¢ is some constant.

We can determine the first few terms using this rule: T,, = bn + ¢
T,=b(1)+c=b+c
T,=b(2)+c=2b+c
T;=b(3)+c=3b+c
T,=b(4)+c=4b+c

b+c 2b+c 3b+c 4b+e¢

NN NS

b b b
The common diffeence is b and the firsttermis b = ¢
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first term

GRS 23)+C\}b+c A4b+
CES 7 Y

constant difference

Now let” s determine the general term of the linear pattern 5; 7; 9 ;11; ... using these findings.

b=2 b+c=5
2+ c = 5...substitute b = 2
nCc=3
T,=bn+c
~T,=2n+3

ACTIVITIES/ ASSESSMENT

1. For each of the following sequences determine the common difference. If the sequence is not linear,
write “no common difference”.

(@) 5;12; 19; 26; 32; ... (b) 9; -7; -8; -25; -34; ... (©)9; -7; -8; -25; -34; ...
(d)9; 13;17; 21; ... (e)9;13;17;21; ... (HO;-3;-6; ...

14 4L n1.4.7,
(9)5;1;-3;-7; ... (h)32,4,42,... (|)4,1,4,...
() -13; -7; -1; ...

2. Write down the next three terms in each of the following sequences:

(a) 5; 15; 25; ... (b) -8;-3; 2; ... (c) 30; 27; 24; ...
(d) -13,1; -18,1; -23,1; ... (e) 9x; 19x; 29x; ... (F)-1,8;4,2;24,.2; ...
(9) 30b; 34b; 38b; ... (h) C; D, E; F; ...

3. Given a pattern which starts with the numbers: 3; 8; 13; 18; ...determine the values of T, and Ts.

4. The general term is given for each sequence below. Calculate the missing terms.
(@) 1; 10;19; ...; 37 T, =9 —38 (b)3;2;1;0;...;-2 T,=-n+4

(c)111;...5-7;...;-3 T,=2n-13 (d)9;...;21;...;33 T,=6n+3

5. For each of the following sequences, determine the general rule (nth term) and hence calculate the
25th term.
(@) 6;9;12;15; ... (b) 3; 8;13;18; ... (c) 10 ;16; 22; 28; ...

(d) 5; 0; — 5; -10; ... (e) -6; —11; -16; ... (f) =5; -11; -17; ...
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TOPIC: NUMBERPAGTERNG (L ess0rrd) T WErghig ICp - 1508 | Grade | 10

Term Week no.
Duration 1 hour Date
Sub-topics Investigate number patterns leading to those where there is a constant

difference, and the general term is therefore linear.
Linear Number Pattern: Shapes

RELATED CONCEPTS/ | General term,
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Addition and subtraction, calculating the next term and the n™ term

RESOURCES

s e > GRADE10

e
MATHEMATICS SivavuLa

L VEF
THiLG

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Common difference as T; — T,, confusing the difference between the term (T) and its position (n).

METHODOLOGY

Patterns are repetitive sequences and can be found in nature, shapes, events, sets of numbers and
almost everywhere you care to look. For example, geometric designs on quilts or tiles.

Example:
You and 3 friends are studying for Mathematics and are sitting together at a square table. A few minutes
later 2 other friends arrive so you move another table next to yours. Now 6 people can sit at the table.
Another 2 friends also join your group, so you take a third table and add it to the existing tables. Now 8
people can sit together as shown below.

L0 I 1 [

Solution:
Sequenceis 4;6; 8; ...

Common difference is 2
Number of tables T, T, T T, T,
The common difference
multiplies by the number of 2(1) 2(2) 2(3) 2(4) 2(n)

the tables

What to do to get the actual +2 +2 +2 +2 +2
term?

The actual term in the 4 6 8 10 on +2
sequence

(a) Find an expression for the number of people seated at n tables.
T, =2n+2

(b) Use the general formula to determine how many people can sit around 12 tables.
T, =2n+ 2
Ty, = 2(12) + 2 = 26...12 is the position (12" term)
Therefore, 12 tables can have 26 people.
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(c) How many tables can sit 20 people?

T, =2n+ 2
20 =2n+2...T,, = 20, calculate n
18 = 2n

9 = n, therefore, 20 people can be seated on 9 tables

AN ALTERNATIVE METHOD FOR LINEAR NUMBER PATTERNS: T,, = bn + ¢

(@) b = 2...common difference b+ c = 4.. first term (T})
2 + ¢ = 4...substitute the common difference
c=2
T,=bn+c
T,=2n+2

ACTIVITIES/ ASSESSMENT

1. The following shapes were formed with matchsticks.

Fattern 1 Pattern 2 Fattern 3 Pattern 4

(a) Write down the sequence

(b) Determine the common difference.

(c) Determine the general term of the pattern.
(d) How many sticks will be in the 50" pattern?

2. Consider the diagram made up of black dots joined by thin black lines.

RARSE

D

(a) How many dots are there in figure 4?

(b) How many lines are there in figure 4?

(c) How many dots are there in figure 8?

(d) How many lines are there in figure 8?

(e) Determine the general rule to find the number of dots in the nth figure.
(f) How many dots are there in the 186th figure?

(g) Which figure will contain 272 dots?

(h) Determine the general rule to find the number of lines in the nth figure.
(i) How many lines are there in the 900th figure?

(1) Which figure will contain 650 lines?
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[TOPIC: NUMBERPATTERKNS (Lesadrra) T WagnINGe Co16 @3 | Grade | 10

Term Week no.
Duration 1 hour Date
Sub-topics Linear Number Pattern: Number Sequence

RELATED CONCEPTS/ | General term (T,, = bn + ¢), Common difference
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

General term of a linear number pattern

RESOURCES

CRADE10 e
MATHEMATICS SivavuLa

L VLY
THING

A s

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Common difference as T; — T,, confusing the difference between the term (T) and its position (n).

METHODOLOGY

Example
1. Determine the general term (nth term) and hence the 20th term of the following number patterns:
6; 10; 14; 18; ...
Solution:
b+c(a) 100 14 I8
RN
b = 4..common difference b + c = 6..first term (T;)
44+c=6
c=2
T,=bn+c
T, =4n + 2 AND T, =4(20)+2 =82

2. Consider the sequence: 3; 8; 13; 18; ...
(a) Calculate the next term.
(b) Determine the n'" term of the pattern.
(c) Which term is equal to 748?

Solution:
(@) common difference is 5. The next term is 18+ 5 =23

(b)b=5 b+c=3
54c¢c=3
c=-2

Therefore, T,, = 5n — 2

C©T,=bn+c
748 = 5n — 2
750 = 5n
150 = n, therefore, Ty, = 748
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ACTIVITIES/ ASSESSMENT

1. Given a sequence: 19; 16; 13; 10; ...

(a) Determine the common difference (b) Determine the nth term.

(c) Determine the 45th term. (d) Which term of the sequence is -113?

2. T, = 9n — 4 is the nth term of a linear number pattern.
(a) Determine the first four terms of the sequence.
(b) Which term is equal to 987?
3. Consider the pattern: 4 x 7; 7 x 15; 10 x 23; 13 x 31; ...
(a) Determine the nth term of the sequence
(b) Determine the 50" term.
4. Consider the number pattern: -2; -5; -8; -11; ...
(a) Determine the nth term and hence the 145" term.
(b) Determine which term of the number pattern equals -389.

5. Consider the following designs:

s Ugp

=

x

(a) Write down the number of squares in design 1, 2, 3, 4, and 5.
(b) Determine the number of squares in design n.
(c) How many squares are there in design 20?

B H
HEHE
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TEST: NOMBEReETA ERNEN Stanmorephysics.com
MARKS: 25 DURATION: 30 Min.

Instructions:

Answer ALL the questions.

QUESTION 1[9 Marks]

Write down the next three terms and the general (or nth term) of each pattern:

1.1 1;7;13;19; ...

12 Z1:22. .
2 2

13 x—1;2x—2;3x—3;4x — 4; ...

QUESTION 2 [15 Marks]

2.1 Consider the following pattern:

Arrangement 1 Arrangement 2 Arrangement 3

200 2000 20000
2999 2928
200600

2.1.1  How many flowers will be used in the 4" arrangement?

2.1.2  How many flowers will be used in the n™ arrangement?

2.1.3 Which arrangement will have 99 flowers?

2.2 Consider the following sequence of Es:

221 How many blocks will be needed to build the 10" E?
2.2.2 How many blocks will be needed for the nth E?
2.2.3 116 blocks are needed for the nth E. Calculate the value of n.

2.2.4  Can the total number of blocks ever be a multiple of 10? Explain.
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TOPIC: TAET RY{E&350R CNsIgh iRy COTT5 + 3| Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Derivation of the Distance Formula for any two points.

RELATED CONCEPTS/ | Point, Distance
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Calculating the distance between two points using the formula.

S

RESOURCE

HES.

CRADE 10 .
MATHEMATICS SIYAVULA

THILE

ARG .o
\

ERRORS/MISCONCEPTICV)VNS/PROBLEM AREAS

Learners not knowing where to put a plus or a mins in a distance formula

METHODOLOGY

A point is a simple geometric object having location as its only property.
A point is an ordered pair of numbers written as a coordinate (X; y).

Distance is a measure of the length between two points (length of the line segment).

Given points A (-2; -2); B (3; 2) and C (-2; 2)

Suppose that we wish to calculate the length of line segment AB, with endpoints A (-2; — 2)

and B (3; 2).

NOTE:

Drawing a sketch helps with your calculation and makes it easier to check if your answer is correct.

—“
r' s

Length of CB = 3 — (—2) = 5 units... (maximum x-value -
minimum x-value) i B

A

C Sunftsnght B(3;2)

dn §iun ¢

Length of AC = 2 — (—2) = 4 units... (maximum y~value -

minimum y~value) '/)

Length of AB, use Pythagoras Theorem
AB? = BC? + AC?... Pythagoras Theorem
AB? = 3 - (=2))* + (2 - (-2))°
AB? =5% + 4% = 41
AB = V41 ~ 6,40
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“Distance Formula”.

Clxy v ) Blxg - 2a)
- ) /

v

'y
N
4

Distance between C and B (length CB) = x5 — x4
Distance between A and C (length AC) = yz — y,

To derive a general formula for the distance between two points A(x,; y4) and B(xg; yg) We use the
theorem of Pythagoras.
AB? = CB? + AC?... Pythagoras Theorem
~ AB* = (xp — x4)* + (yp — ¥a)*
#AB =/ (xg — x4)% + (g — ya)?

Therefore, the formula to calculate the distance or length of the line segment between any two points,
(x1; y1)and (x5; y,), We use:

d= \/(xz —x1)% + (y2 — y1)?

Examples:
1. Calculate the lengths of line segments AB and CD in the given diagram.

S
= oo B(5:7)

\ A(2:3)
D(—2:1)

Solution:

AB = \/(xB —x2)2+Wp—ya)* and CD = \/(XD —xc)* + (yp — yc)?
=/(5—2)2+ (7 — 3)2 CD = /(-2 —(=5))2+ (1 — 6)2
VT - V1 (57
= /25 = 5 units = /34 ~ 5,83 units

ACTIVITIES/ ASSESSMENT

1. Calculate the lengths of the line segments in the given diagram.
D(—1:4) & ’

nts / A(Z :3)
= F(Z:1)
il | o™ B(5: 1)
) / G(1l:—1) -
E(—5:—2)
_ A 4 H(S : — 4)

2. Siyavula: Exercise 8 — 2. Page 292

Number: 1, 2,3 and 4
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TOPIC: BT RY(o%0R 05 P T Wveighting [ 15 + 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Applications of the Distance Formula: d = /(x, — x1)2 + (v, — y1)2

RELATED CONCEPTS/ | Equidistant, perimeter
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Isosceles triangle, perimeter of a triangle, distance formula

RESOURCES

M

CRADE10 o
MATHEMATICS SIYAVULA

" I| \ ."

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Confusing the perimeter and the area, understanding of equidistant points.

METHODOLOGY

The perimeter of a polygon (or any other closed curve such as a circle) is the distance around the
outside.
Perimeter is the distance around a two-dimensional shape.

Equidistant
Equidistant comes from two words, equal and distant. Equidistant means equal distance from every
point

1. In the diagram, the vertices of AABC are A (2; 3), B (5; 7) and C (-2; 6).

47 B(5:7)

C(—=2:0)

A(2:3)

v
(@) Show that AABC is an isosceles triangle.
(b) Calculate the perimeter of AABC correct to one decimal place.

Solution:
(a) We can show that AABC is an isosceles triangle by proving two sides equal. From the
diagram above, the obvious choice is to prove that AB = AC.

AB = \/(XB —x4)% + (yp — ¥a)? and AC = \/(xc —x4)% + (Yo — Ya)?

=J(5-2)2+(7-3)2 AC = /(=2 -2)2+ (6 — 3)2
=/32 + 42 = /(=% + (3)?
= \/-2_ = 5 units = 25 = 5 Units

~ AB = AC
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by PR BeAmaie of AABO s thd s BOISRERSRSS - COM
BC = \/(xc —xp)? + (yc — yB)?
= (-2-5)2+ (6 — 7)2

= (=72 + (1)2 =50

Perimeter = AB+AC+ BC
=54+5++50=17,071...~ 17,1

2. Calculate the possible values of k, if the distance between A and B is 5 units, where A (2; 5)
and B (-1; k).
AB = \/(XB —x4)% + (g —ya)?
5=(-1-2)2+ (k—5)2... AB =5 units
5=+v9+k2?— 10k + 25
25 = k? — 10k + 34... square on both sides to remove the square root
0 = k? — 10k + 9... standard form of quadratic equation
0=(k—9)(k—1)..factors
k=9ork=1

3. (a) Show that the point Q (- 6 ;1) is equidistant from the points P (- 4; 5) and R (- 2; 3).
We are required to show that QP = QR.

QP = \/(xP - xQ)Z + (yP - YQ)Z QR = \/(xR - xQ)z + (YR - }’Q)z
=/ (-4 - (-6))2 + (5 —1)? =(-2-(-6))2 + (3 - 1)?
— V22142 = V42 1 22
=20 =20

~ QP = QR and Q is therefore equidistant from P and R.

(b) The point T (x ;1) is equidistant from the points A (- 2; —1) and N (1; 2).
Determine the value of x.

ACTIVITIES/ ASSESSMENT

1. In the given diagram, two triangles have been drawn. =857

(@ Show that AABC is an isosceles triangle.

(b) Determine the perimeter of AABD.

v DGs.0)

2. Show that C (2; 3) is equidistant from the points A (3; 6) and B (-1; 4).

3. Cis the point (1; — 2). The point D lies in the second quadrant and has coordinates (x; 5).
If the length of CD is v/53 units, determine the value of x.

4. Given the points P (-3; 2), Q (2; 7) and R (-10; y). Determine the values of y if P is equidistant from Q
and R.
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[TOPIC: ANAINTICAE GECMET RY IR By 1 Weldhtng O 115 + 3| Grade | 10

Term Week no.
Duration 1 hour Date
Sub-topics Derive for the formulae for calculating the midpoint of the line

segment connecting the two points.

RELATED CONCEPTS/ | Midpoint, line segment
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Addition and Division, fractions

RESOURCES

Wiin

CRADE 10 "
MATHEMATICS SIYAVULA

LVCPY
THiLG

A e e s

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Midpoint of a line: Subtracting the values of x or the values of y instead of adding.

METHODOLOGY

The midpoint of a line segment is the halfway mark on the line segment.
Investigation: Finding the mid-point of a line

Consider the numbers 1 and 7 for example. Halfway between 1 and 7 is 4.

How do we get to 4? Add the two values and then divide the answer by 2, that is 7%1 = g =4
This concept can be applied to a line segment joining two points on the Cartesian plane.
Line segment is a line with two endpoints

Y

B(xa;yz) »

[l ] W= tn

A(1:|'_-y1lj/./ . ) ) . »
<l | ‘ 5

— -

Midpoint (x; y) = M (m) ; (M)

2 2
Examples:

1. Determine the coordinates of M, if M is the midpoint of line segment AB, where A (2;1) and B (8; 3).
y

M B(8:3)

A(2:1)

M(xr;xz . }’1'2"372)
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=M(2%1,)e2mgnioaded from Stanmorephysics.com
= M(5;2)

2. Calculate the midpoints of line segments AB and CD in the given sketch.
¥ B(5:7)

A
A\

Midpoint AB =M (%%) and  Midpoint CD = M (—xl;er ;—3’1?2)

1+5 3+7 —-1+-5 2+6
L (222 A M (2R
2’2 2 2

~ M(3;5) ~M(=3;4)

ACTIVITIES/ ASSESSMENT

1. Determine the midpoints of the given line segments. Use the midpoint formula.

AY
D(-1:3) A(2:3)

C(=5:1 B(6:1
< / ( >)

/ G(l:-1 o

E(-5;-2)

v H(5:—4)

2. Siyavula: Page 313 — 314, Exercise 8 - 5
Number 1, 2, 3and 4
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TOPIC: WAET RYLERSS0R A DI VeigRthg T 15 + 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Applications of the Midpoint Formula: M (%%)

RELATED CONCEPTS/ | Diagonals of a parallelogram
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE
Midpoint formula, line segment, properties of quadrilateral, parts of a circle.
RESOURCES

......

)
MATHEMA'HCS SIYAVULA

LVEFY
IJl\(v

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Midpoint of a line: Subtracting the values of x or the values of y instead of adding.
METHODOLOGY

1. Determine the values of x and y if M (5; 2) is the midpoint of the line segment joining the points

A (x ;1) and B (8; y).

Alx 1) o .
“—3 >
Xy = xAerxB Yy = J’A‘ZFJ’B
5 — X*8 9 — 1Y
2 2
x+8=10 1+y=4
x=2 y=3

2. The following sketch shows parallelogram ABCD, with P the point where the diagonals intersect.

v

SO1L.

»
B(—4.-D l

(a) Determine the coordinates of P, giving a reason.
P is the midpoint of both AC and BD, because the diagonals of a parallelogram bisect each other.

-1+2 3+1
(22,2
2 2

2P (52)
(b) Determine the coordinates of D.
_ XBtXp _YBtY¥YD
Xp == Yp =",
_=_-T°D 2 =20
2 2 2
_8+2xD 2 _1+YD:4
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Reydnigaded from Stanmorepnysigs-£em
Xp =5
-'-Dl()5; 5)

ACTIVITIES/ ASSESSMENT

1. A circle has diameter AB with endpoints A (-1; 4) and B (5; — 2).

(a) Determine the centre of the circle.
(b) Determine the radius of the circle.

2. Answer the following questions. You may want to draw a diagram to help you visualise the scenario.

(@) If M (=3; 2) is the midpoint of the line segment joining the points A (x ;1) and B (-1, y), calculate
the values of x and y.

(b) If M (-1; 7) is the midpoint of the line segment joining the points A (x; 6) and B (2; y), calculate
the values of x and y.

(c) If M (=1; — 5) is the midpoint of the line segment joining the points A (x; y) and B (-6; — 3),
calculate the values of x and y.

3. Given below is rhombus FINE. Q is the point where the diagonals intersect.

E(3:4)

1(1:=2)
Determine the coordinates of F.

4. A (-2;3),B(x;y), C(1;4)and D (-1; 2) are the vertices of a quadrilateral. Find B (x; y) if ABCD is
a parallelogram.

5. Siyavula: Page 314, Exercise 8 -5
Number 5
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TOPIC: BT RY(Lo%0R 5y P Weighting) |1 15 + 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Derivation for the formulae for calculating the gradient of the line

segment joining the two points

RELATED CONCEPTS/ | Gradient, vertical movement/change, horizontal movement/change
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Relationship between change in y and change in x, gradient as rise over run

RESOURCES

5 GRADE10 .
MATHEMATICS SIVAVULA

LYEEFY
THiLG

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Gradient as change in x divided by change iny or m = %

METHODOLOGY

Gradient describes the slope or steepness and direction of the line joining two points.

A line can either slant up (gradient is positive), slant down (gradient is negative), be horizontal
(gradient is zero) or be vertical (gradient is undefined). The symbol used for gradient is m.

Gradient is determined by the ratio of vertical change to horizontal change.

To derive the formula for gradient, we consider any two points A(x,; y4) and B(xg; yg) as shown in
the diagram alongside.
AV

horizopital movement B(x, : Vy)

A

% verfical movement

The gradient is determined by the ratio of the length of the vertical movement (vertical side) of the

triangle to the length of the horizontal movement (horizontal side) of the triangle.
vertical movement

horizontal movement

The length of the vertical side of the triangle is the difference in y-values of points A and B.
vertical side = yg — y,

The length of the horizontal side of the triangle is the difference in x-values of points A and B.
horizontal dise = xg — x,4

Therefore
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__YB— YA
Myp =

XB—XA

Examples:

A formuld-EABURR T GraliERBF atihey3Ming TR IRMRESR (€0, and B (xp; Vg, IS:

Calculate the gradients of the following lines using the formula for gradient.

ALY
D(—1;3) A(2:3)
F(2:1)
(=51 J/ B(6 : 1)
) / G(l:—1) =
E(—5:-2)
v H(5:—4)
1-3 -2 1 .
Myp = — =— = —>.. slopes down from left to right
m 21 _—2_21 slopes up from left to right
¢D 1-(-5) 4 2
1-(-2 3 .
Mpp = 2 -3 slopes up from left to right
2—(=5) 7
—-4-(-1) - 3 .
Mgy T, T T slopes down from left to right

ACTIVITIES/ ASSESSMENT

(@) A(1;3)and B (5; 7)
(c)A(-1;-3)and B (-5; - 7)

} 5 ; y
Calculate the gradients of the line A
segments in the given diagram.

1. Calculate the gradients of the lines joining the following points.

(b)A(1;3)and B (-5;-7)
(dA1;3)andB (5;-7)

D(l:4)

:'/ Gi=2:=1)

C(=6:-1)

F(-1:-3)

3. Siyavula: Page 296, Exercise 8 - 3
Number 1, 2 and 3

H(5:-1)
B(4:-3)
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TOPIC: TAET RYLELRSS oA by WarRng O 15 + 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Applications of gradient: Parallel and Perpendicular Lines

RELATED CONCEPTS/ | Parallel lines, collinear points, perpendicular lines.
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Formula for calculating gradient. Properties of quadrilaterals, area of polygons.

RESOURCES

CRADE10 B
MATHEMATICS SIYAVULA

V' I"?‘“
|t1\b

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Gradient as change in x divided by change iny or m = 21222

Xo—X1
METHODOLOGY

Parallel Lines
Two lines that run parallel to each other are always the same distance apart and have equal

gradients.
Parallel lines slope in the exactly the same direction and will therefore never intersect.
&,V
B3 :5)
j/
P
= # 1 DS P
- 3 //’ 3 ,/// -
- /
AC—%F:—1D) P =l
C(—3:—4) v
For any pair of parallel lines AB and CD: m,p = m¢p
Example 1
Given are the points A (-1; 5), B (-2; 3), C (9;10) and D (5; 2). Show that AB||CD.
-5 -2 2-10 —8
Map = 5700 —_1_2 Mep =55 =,=2
“ Myup = Mcp
~AB || CD

Collinear points
Points are said to be collinear when they lie on the same line. Refer to the diagram. A, B and C lie on
the same line and are therefore collinear. This implies that the gradients between each pair of points
are the same.

When points A, B and C are collinear: myg = my. = mg,

Example 2
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Show thatlthe P B ACIB Bhdld &8 tofiifealif iRy COBIaMatts of. (RO Pdints are:
A (2;-2),B(1;1) and C (-1; 7).

1-(-2) 3 7-1
= —=-3 m =
1-2 -1 BC — _

Myp =
© Myp = Mpc
Therefore, A, B and C are collinear.
Perpendicular lines
Lines that meet or intersect each other at right angles (90°)
Perpendicular lines have gradients that are the negative inverses of each other and the product of their
gradients is equal to -1.
=~ For any pair of perpendicular lines: m; x m, = —1

Examples:

1. Given are the points A (3; — 3), B (6; — 7), C (-5; 0) and D (-1; 3). Show that AB is perpendicular
to CD.

_ =7-(-3) _ -4 4 3-0 3
Myp = =

T o1-(-5) 4

4 3
mAmeCD == —Exz=—1
~AB1CD

2. In the diagram, ABCD is a rhombus. F is the point where the diagonals intersect.

' 3

f 3

D(-4:q) v

(a) Determine the value of g.
AC L BD because the diagonals of a rhombus are perpendicular to each other.

~3-(-1) a=(-1) _ g+1
Mpe =5 = 2 M =5 T 6
mFC X mFD = _1
—2 q_—+61 = —1... substitute gradients
—-2q-2

= —1... multiply numerators

—2q — 2 = 6... cross multiply
—2q =18
q=—4

(b) Calculate the area of ACFD.
Area of ACFD=~b X h = ZFC X FD

FD = J(—4—2)7 + (-1 = (-1))? = VA5 x5
= /45 = 7,5 square units

FC=,(3-2)2+(-3-(-1))
=5
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Area of rhombus = 4 (7,5) = 30 square units

ACTIVITIES/ ASSESSMENT

1. Determine whether line segments AB and CD are parallel, perpendicular or neither, in
each of the following cases.
(@ A(-1;-3),B(2;1)and C (4; -1), D (7; 3).
(b)A(1;-3),B(2;1)and C (4;-1),D (7; 3)
()A(1;,-3),B(2;1)andC (-3;1), D (1;0)

2. (a) Line segment AB is parallel to line segment CD. A (-5; —1) and B (-3; a) are points on AB.
C (-4; — 3) and D (-1; 3) are points on CD. Calculate the value of a.
(b) Line segment AB is perpendicular to line segment CD. A (-5; 2) and B (b; —1) are points on AB.
C (-4; — 3) and D (-1; 3) are points on CD. Calculate the value of b.

3. Show that points F, R and N are collinear if F (3; 2), R (4; — 2) and N (7; —-14).
4.A(3;4),B (-1;7), C (x; —1) and D (1, 8) are points on the Cartesian plane.
Calculate the value of x in each case if:

(a) AB||ICD

(b) AB LCD

(c) B, C and D are collinear

5. Rhombus ABCD is drawn with A (-1; — 2) and C (3; 4).
.L.‘

A
Bﬁ C(3:4)
4 1
A
A(-13-2) | D

r

Determine the gradient of BD.

6. In the diagram below, a circle with centre P is drawn. A, B and C are points on the circle, with AC
the diameter.

v

(1) Determine the length of the radius.
(2) Determine the coordinates of P.

(3) Show that AB L BC.

(4) Hence determine the area of AABC.
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TOPIC: BT RYLERSSoA 75 [ Warghtng O 15 + 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Proving Quadrilaterals using Analytical Geometry

RELATED CONCEPTS/ | Parallelogram, rhombus, rectangle
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Properties od quadrilaterals, distance formula, midpoint formula, gradient formula

RESOURCES

GRADE 10 ™~

MATHEMATICS SIvAVULA
v = r ‘{::_,:v'
THIN 6

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Confusing properties of quadrilaterals, confusing midpoint and gradient formula

METHODOLOGY

Examples:

1. Quadrilateral TIME is drawn on the Cartesian plane. Prove that it is a parallelogram.

Is:5

Midpoint of TE = (%’LS%"LS) = (; 1) AND Midpoint TM= (3+0 0;2) = G 1

Therefore, PG; 1)is the midpoint of both diagonals
Quadrilateral TIME is a parallelogram, because its diagonals bisect each other.

NOTE:
Also, can use that: (a) both pairs of opposite sides are parallel
(b) both pairs of opposite sides are equal

2.H (4;0),E(-1;2),A(-3; 7)and R (2; 5) are the vertlces of quadrilateral HEAR.

A(—=3:7) A’

Ef—LE2)

A

Prove that quadrilateral HEAR is a rhombus.

)
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We are FeGUiveH proREthItitRY Biagonals BISEESR A YRIagl 6N my,, x mpn = —1
7-0 _ 7 _ 5-2 _ 3 _

Mya = 32 = 7 =-1 AND Mgr = _2_(_1_ = 3
S Mya XmER =—-1x1=-1
~ HA1ER

Quadrilateral HEAR is a rhombus because its diagonals bisect at 90°.

3. Quadrilateral LAND is shown in the given diagram.

» Ald:9)

N{G:06)

:'D( 3:1_!}* s
Prove that quadrilateral LAND is a rectangle.

We are required to prove that one interior angle of parallelogram LAND is 90°.
We need to prove that LA L LD

9-3 6 2 0-3 -3 3
mLA = i AND m =

4—(-5) 9 3 LD = 3755 T 2 2

. _2 3_
. mLAXmLD—EX————l

2
~ LALLD
Quadrilateral LAND is a rectangle because it is a parallelogram with one interior angle equal to 90°.

ACTIVITIES/ ASSESSMENT

1. Quadrilateral DEFG is formed by the points D (- 5; 3), E (3; 5), F (2;1) and G (-6; —-1).
Show that DEFG is a parallelogram.

2. Given: A (—4;3),B (3; 4),C(8; -1) and D (1; — 2). Show that ABCD is a rhombus.
(Hint: First show that it is a parallelogram)

3. Given: A (0; —3),B (4;0), C (- 2; 8) and D (- 6; 5). Show that ABCD is a rectangle.

4. M (-3;2),N (3;6),0(9;—2) and P (3; — 6) are the points of quadrilateral MNOP.
Show that:

(@) MNORP is a parallelogram.

(b) MNORP is not a rectangle.

5.A(-2;3),B(x;y), C(1;4)and D (-1; 2) are the vertices of a quadrilateral.
Determine B (x; y) if ACDB is a parallelogram. Drawing a diagram will be useful.

6. In the following sketch ABCD is a parallelogram. The diagonals AC and BD intersect in P (-1,5; 3).
D is a point on the x-axis. The gradient of BD is 6. B

(a) Determine the coordinates of C and D.
(b) Use Analytical techniques to determine whether or not ABCD is AB:2) a
rhombus. p >
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TOPIC: BT RYLELRSSoA By [ Warghtng O 15 + 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Application of Analytical Geometry: Consolidation Exercise
RELATED CONCEPTS/

TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE
Properties of triangles, properties of quadrilaterals
RESOURCES

GRADE 0 3
MATHEMATICS SIYAVULA

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Confusing properties of quadrilaterals, confusing midpoint and gradient formula

METHODOLOGY

Revision of:

Distance formula, Midpoint formula, Gradient formula, parallel and perpendicular lines, collinear
points

ACTIVITIES/ ASSESSMENT
1. A (4; 3) and B (10; 5) are two points on a Cartesian plane.

(a) Calculate the length of AB. Round off your answer to one decimal place.
(b) Determine the coordinates of M, the midpoint of AB.
(c) Determine the coordinates of P if B is the midpoint of AP.

2. AABC has coordinates A (-4; 2), B (1; 2) and C (-1; 6)
(a) Determine the perimeter of A ABC

(b) What kind of triangle is AABC?
(c) Explain why AABC cannot be right-angled. Show all workings.

3. Points F (=3; —4), A (1; b) and N (3; 5) are collinear. Determine the value of b.

4. Refer to the diagram alongside.

4  C(lL5:3)
D
(a) Determine the gradient of AC.
(b) Determine the length of BC (one decimal place). « >
(c) Determine the coordinates of M, the midpoint of line AB. L/M/B‘“”
(d) Determine the coordinates of D. A(=3:-4) !

(e) Show that BD L AC.
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5. Given the diagram below, use analytical methods to show that PQRS is a parallelogram

-

vrm: ~1)
S(4:-3)

6. On the Cartesian plane below M (a; 1) is the midpoint of line AB with A (-2; 4) and B (5; k) . Point D

lies on the x-axis. The length of MD is /21,25

A(2; 4)\A

—‘:

M(a:1)

gy

(a) Determine the values of a and k.
(b) Determine the coordinates of D. Show all calculations.

7. In the diagram below, two circles with centres M (2; 2) and C respectively are drawn such that they
are touching at P. B is a point on the larger circle such that MBC is a right-angled triangle. If the

radius of the smaller circle is 2 with MB = 4 units and BC =.

A

B(5: k)

Determine:
(a) the co-ordinates of B.
(b) the co-ordinates of C in terms of r.
(c) the length of the radius of the larger circle.
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TEST: RRAINTESR GEOMBETRYanmorephysics.com
MARKS: 25 DURATION: 30 Min
INSTRUCTIONS:

Answer ALL the questions
QUESTION 1 [13 Marks]
Refer to diagram below:

P(-5;9)

Q(4;6)

S(x;3)

R(-1;1)

1.2 If it is given that PQ L PS, find the value of x in the point S (5)
1.3  JoinPR
1.3.1 What type of triangle is APRS ? Show all working. (5)
1.3.2 Find the area of APRS 3

QUESTION 2 [12 Marks]

Sketched below is A42C . The co-ordinates of the vertices are as indicated on the sketch.

2.1  Calculate the co-ordinates of the mid-points D and E of AB and AC respectively.
2.2  Show that DE // DC

2.4 The vertices of a rhombus R(-4.2), H(-4-3) O(00), M(0.5) .
Prove that: the diagonals RO and HM bisect each other.
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[TOPIC: HINANGE AND-GROWTH- LR B CPMSgHGRg FOI6+ 3 | Grade | 10

Term Week no.
Duration 1 hour Date
Sub-topics Simple Interest

RELATED CONCEPTS/ | Interest, Interest rate Simple interest
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Simple interest and compound interest

RESOURCES

WINI =2

GRADE 10 3
MATHEMATICS SIAVULA

ThH | &&

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Using the value of A as the value for P.

METHODOLOGY

Simple interest is the interest that is calculated on the original amount for the length of time for which
it is saved or borrowed. Simple interest is due at the end of the term.

Interest can be seen as:
1. Interest earned — the reward that a bank or company pay their clients for investing money with them
2. Interest owed — the fee or charge that a person pays for borrowing money.
Interest depends on three factors:
1.The amount of money invested or borrowed, denoted by P
2.The duration of the investment or loan
3.The interest rate per period, denoted by r.

Interest Rate is the rate at which a person is rewarded for money that has been invested charged for
money that has been borrowed.

Interest rate is usually expressed as a percentage. In Financial Mathematics, we say that

i = ﬁ (the rate divided by 100 i.e., a decimal)

Example:

Suppose that R2500 is invested at an interest rate of 10% per annum (p.a.) simple interest. Calculate the
accumulated amount after 3 years.

After year 1: A = 2500 + 10% of 2 500
=2500+ 0,10 X 2500 = R2 750
NOTE that the interest made in the first year is R250
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NOTE that the interest made in the second year is also R250 and R500 over e first two years
After year 3: A=3 000+ 0,10 x 2 500
= 3250
NOTE that the interest made in the third year is also R250 and R750 over the three-year period.
The general formula for calculating simple interestis A = P(1 + i.n).
A = accumulated amount/final amount
P = original amount borrowed or invested
i = interest
n = number of years/periods
Examples:

1. Carine deposits R 1000 into a special bank account which pays a simple interest rate of 7% p.a. for 3
years.
How much will be in her account at the end of the investment term?

7

P=R1000,i= o0 = 0,07, n=3yearsand A =?
A=P(1+in)
=1000(1+ 0,07 x 3)
= R1 210

2. Sarah borrows R 5000 from her neighbour at an agreed simple interest rate of 12,5% p.a. She will pay
back the loan in one lump sum at the end of 2 years. How much will she have to pay her neighbour?

P=R5000, i = —= = 0,125, n = 2 years, A =?
A=P(1+in)
= 5000(1 + 0,125 X 2)
= R6 250

3. Themba deposits R 30 000 into a bank account that pays a simple interest rate of 7,5% p.a. How
many years must he invest for to generate R 45 000?

A =R45 000, P = R30 000, i = 1775; = 0,075, n =?
A=P(1+in)
45000 = 30 000(1 + 0,075 X n)

45000 _ 1 40,0750
30000

g— 1=0,075n
§+ 0,075 =n
6,6666666667 = n

It will take 6 years and 8 months... (0,6666666667 X 12 ~ 8)

4. Five years ago, a certain amount of money was invested in a bank. The value of the investment is
currently R200 000. Calculate the original amount invested (P) if the interest rate was 5% per annum
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A = R200 000 P=? i=-—=005 n=5

" 100
A=P(1+in)
200000 =P(1+0,05%5)

— 200000 _ p160 000 was invested.
(140,05%5)

ACTIVITIES/ ASSESSMENT

1. An amount of R 3500 is invested in a savings account which pays simple interest at a rate of 7,5% per
annum. Calculate the balance accumulated by the end of 2 years.

2. A bank offers a savings account which pays simple interest at a rate of 6% per annum. If you want to
accumulate R 15 000 in 5 years, how much should you invest now?

3. Noma wanted to calculate the number of years she needed to invest R 1000 for in order to accumulate
R 2500. She has been offered a simple interest rate of 8,2% p.a. How many years will it take for the
money to grow to R 25007

4. Joseph deposited R 5000 into a savings account on his son’s fifth birthday. When his son turned 21,
The balance in the account had grown to R 18 000. If simple interest was used, calculate the rate at
Which the money was invested.

5. Andrew wants to invest R 3010 at a simple interest rate of 11,9% p.a. How many years will it take for
the money to grow to R 14 448? Round up your answer to the nearest year.

6. Refilwe wants to purchase a stove costing R12 000. She wants to pay back this amount with interest
in two years’, time. The interest rate is 24% per annum simple interest.
(a) Calculate the amount that she will repay in two years” time.
(b) If she wants to pay the loan off in monthly payments over the two-year period, what will her
monthly payments be?

7. Calculate how long it would take for an investment of R9 000 to double if the simple interest rate is
11% per annum.
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Term Week no.
Duration 1 hour Date
Sub-topics Compound Interest

RELATED CONCEPTS/ | Compound interest
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Interest rate,

RESOURCES

WIINE S

GRADED '
MATHEMATICS SIYAVULA

= XEEY
THi Mp

ERRORS/M ISCONCEPTIONS/PROBLEM AREAS

Not expressing interest rate as a percentage. Using the value of A as the value for P.

METHODOLOGY

Compound interest allows interest to be earned on interest, i.e., the original investment and the interest

earned on it, both earn interest. Compound interest is advantageous for investing money but not for
taking out a loan.

Compounding can be your friend if you are saving money over a long-term It can also be your worst
enemy if you are paying back a bank loan over a long-term period.

Compound interest is the interest earned on the principal amount and on its accumulated interest.
Compound interest is used with long-term loans and investments

Example

1. An amount of R5000 invested at 6% per annum compound interest for a period of 3 years.
After Year 1: A = 5000 x 0,06 x 5000 = R5 300

NOTE that the interest made in the first year is R 300

After year 2: A = 5000 X 0,06 X 5300 = R5 618

NOTE that the interest made in the second year is R318, which is more than the interest made in the
first year.

After year 3: A = 5000 X 0,06 X 5518 = R5 955,08

NOTE that the interest made in the third year is R337,08 which is more than the interest made in the
second year.

The general formula for calculating simple interestis 4 = P(1 + i)™
Example

2. Blessing invests R18000 for 6 years at 15% per annum compounded annually. Find the future value
of his investment after 6 years and the interest he receives.
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A=P1+D"
=18 000(1 + o, 15)6 = R41 635,09

3. Charlie has been given R 5000 for his sixteenth birthday. Rather than spending it, he has decided to
invest it so that he can put down a deposit of R 10 000 on a car on his eighteenth birthday. What
compound interest rate does he need to achieve this growth? Comment on your answer.

A = R10000 P = R5000 i=? n=2
A=PA+ D"
10 000 = 5 000(1 + i)?
10000 N2
5000 1+
V2 = 1+ i... square root on both sides
V2—-1=i
0,4142 =i

~ r=0,4142 x 100... Interest rate is usually expressed as a percentage

4. Five years ago, a certain amount of money was invested in a bank. The value of the investment is
currently R200 000. Calculate the original amount invested (P) if the interest rate was 5% per annum
compound interest.

5

A = R200 00 P =2 i=—-=005 n=>5
A=P(1+i)"

200 000 = P(1 + 0,05)°

200 000 = P(1,27628)

200000
1,27628

P = R156 705,43

ACTIVITIES/ ASSESSMENT

1. An amount of R 3070 is invested in a savings account which pays a compound interest rate of 11,6%
p.a. Calculate the balance accumulated by the end of 6 years. As usual with financial calculations,
round your answer to two decimal places, but do not round off until you have reached the solution.

2. Nceba invested R500 000 in the share market. He managed to secure an average compound interest
rate of 14% per annum during the first two years.
(a) Calculate the value of his investment at the end of the two-year period.
(b) During the next three years, he managed to secure an average compound interest rate of 12% per
annum. What was his investment then worth at the end of the next three years?

3. Thobeka wants to invest some money at a compound interest rate of 11,8% p.a. How much money
should be invested if she wants to reach a sum of R 30 000 in 2 years’ time?

4. Morgan invests R 5000 into an account which pays out a lump sum at the end of 5 years. If he gets
R 7500 at the end of the period, what compound interest rate did the bank offer him?

5. Bongani invests R 6110 into an account which pays out a lump sum at the end of 7 years. If he gets
R 6904,30 at the end of the period, what compound interest rate did the bank offer him? Give the
answer correct to one decimal place.
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Term Week no.
Duration 1 hour Date
Sub-topics Hire-Purchase

RELATED CONCEPTS/ | Hire purchase agreement, deposit, insurance
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Simple interest formula, interest rate, interest

RESOURCES

=

GRADED ’
MATHEMATICS StYAVULA

L VoY
THI ;\.“

e
[

S —

ERRORS/I\/IISCONCEPTIONS/PROBLEM AREAS

Not subtracting the deposit from the principal amount.
METHODOLOGY

A hire purchase agreement is a financial agreement between the shop and the customer about how the
customer will pay for the desired product. The interest on a hire purchase loan is always charged at a
simple interest rate and only charged on the amount owing.

NOTE: when you are asked a hire purchase question, don’t forget to always use the simple interest
Formula(A = P(1+i.n)

A hire purchase agreement (HP) is a short - term loan. Household appliances and furniture are often
bought on HP.

The buyer signs an agreement with the seller to pay a specified amount per month. Most agreements
require that a deposit is paid initially before the product can be taken by the customer and the balance
is paid over a short time period.

The principal amount of the loan is therefore the cash price minus the deposit. The total loan amount
is then divided into monthly payments over the period of the loan.

The buyer will be required to pay the total interest charged on the loan even if the loan can be paid off
in a shorter time period.

Examples:

1. Vanessa buys a laptop costing R16 000. She pays a 10% deposit and then takes out a twenty four
month hire-purchase loan on the balance. The interest rate charged on the loan is 22% per annum
simple interest. Calculate her monthly payments and what she will actually pay for the computer.

Deposit = 10% of 16 000

=0,1 x16 000 = R1600
Balance = 16 000 — 1 600 = R14 400 (P)
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HP loan amount (A):
A =P(1+in)
A =14400(1+0, 22X 2)
A =R20 736

Monthly payments:
R20 736

= R864 (The monthly payment is also called the monthly instalment)

She will pay R20 736 plus the deposit of R1 600 for the laptop, which is a total amount of R22 336.

2. Cassidy wants to buy a TV and decides to buy one on a hire purchase agreement. The TV’s cash
price is R 5500. She will pay it off over 54 months at an interest rate of 21% p.a. An insurance
premium of R 12,50 is added to every monthly payment. How much are her monthly payments?

P = R5500 n=ﬁ=4,5years i=£=0,21
12 100
A=P(1+in)
=5500(1+ 0,21 x 4,5)
= R10 697,50
Monthly payment = R10697,30 — R198,10

54

Add the insurance: 198,10 + 12,50 = R210,60
Cassidy will pay R 210,60 per month for 54 months until her TV is paid off.

3. Mike buys a mobile phone costing R8 000 on HP, pays a deposit of R800, and then pays 36 monthly
payments of R344. Calculate the simple interest rate.

n=—= i =7 monthly payments = R344 deposit = R800
P = Balance = 8 000 — 800 = R7 200

A = amount repaid over 3 years = 344 X 36 = R12 384

A=P(1+in)
12 384 =7 200(1 + 3.9Q)
12384 _ 4 o o
7200
1,72 —-1=3i
0,24 =i

r =100 x 0,24 = 24%

ACTIVITIES/ ASSESSMENT

1. Patricia wants to buy a furniture suite for R38 000. She decides to take out a hire purchase loan

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI

228



involving CYURI MBrtiy- ay FenTS ower FIVE JeHr & Pheiopban-is 205 and the simple interest rate

charged per annum is 15%. Calculate:
(a) how much must be paid each month
(b) the amount of interest paid
(c) the actual amount paid for the furniture suite

2. Two stores are offering a fridge and washing machine combo package. Store A offers a monthly
payment of R 350 over 24 months. Store B offers a monthly payment of R 175 over 48 months. If
both stores offer 7,5% interest, which store should you purchase the fridge and washing machine
from if you want to pay the least amount of interest?

3. Richard is planning to buy a new stove on hire purchase. The cash price of the stove is R 6420. He
has to pay a 10% deposit and then pay the remaining amount off over 36 months at an interest rate of
8% p.a. An insurance premium of R 11,20 is added to every monthly payment. Calculate Richard’s
monthly payments.

4. Shaun buys a smartphone on HP which costs R11 799,90. He will have to pay R639 per month for 24
months. No deposit will be required. Calculate the simple interest rate.

5. A hire purchase contract for a sound system requires James to pay a deposit of R2 000 and to then
make six monthly payments of R3 375. If the price of the sound system is R20 000, calculate the total
simple interest paid and the rate of simple interest.

6. Ayanda wants to buy a new car and can afford to pay R4 899 per month. A car dealership offers her a
payment plan over 72 months at a simple interest rate of 10,5% per annum. What is the price of the
car she can afford to buy?
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Term Week no.
Duration 1 hour Date
Sub-topics Inflation

RELATED CONCEPTS/ | Inflation, rate of inflation
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Compound interest formula

RESOURCES

WL S

GRADE 10 ®
MATHEMATICS SIYAVULA

S¥ELY
3 T I-f;A 1 3\_0

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Substitute the interest rate wrongly e.g. when the interest rate is 9%, learners substitute 9

METHODOLOGY

There are many factors that influence the change in price of an item, one of them is inflation.
Inflation is the average increase (steady compounded increase) in the price of goods each year and is
given as a percentage.

Since the rate of inflation increases year on year, it is calculated using the compound interest formula
A=P1+D"

The rate of inflation is therefore the percentage of money you’ll need more every year to buy the same
things you were able to buy the previous year.

Examples:
1. Milk costs R14 for two litres. How much will it cost in 4 years’ time if the inflation rate is 9% p.a.?
P = R14 n =4 years i =0,09 A =?

A=P1+ D"
= 14(1 4 0,09)* = R19,76

~In 4 years ‘time, two litres of milk will cost R19,76.

2. The average salary of a computer programmer in South Africa in 1995 was R4 500. Assuming an
annual average rate of inflation of 6,1%, would a salary of R9 000 have the same buying power in
20157

P = R4 500 i =0,061 n = 20 years A=

A=P1+ D"
= 4 500(1 + 0,061)2° = R14 706,87

A salary of R9 000 would be way below the buying power of a salary of R14 706,87.

3. A box of chocolates costs R55 today. How much did it cost 3 years ago if the average rate inflation
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A = R55 n = 3 years i=0,11 P =?
A=P1+D"
55=P(1+0,11)3
55
(1+0,11)3
R40,22 =P

~Three years ago, the box of chocolates would have cost R40,22.

ACTIVITIES/ ASSESSMENT

1. The price of a bag of apples is R 12. How much will it cost in 9 years time if the inflation rate is 12%
p.a.?

2. A box of biscuits costs R 24 today. How much did it cost 5 years ago if the average rate of inflation
was 11% p.a.? Round your answer to 2 decimal places.

2. Arnold paid R2 599,99 for a car sound system in 1997. Assuming an average inflation rate of 7% per
annum, what did he pay for a sound system with the equivalent value in 2014?

3. If the average rate of inflation for the past few years was 7,3% p.a. and your water and electricity
account is R 1425 on average, what would you expect to pay in 6 years time?

4. The average salary of a domestic worker in South Africa in the year 2000 was R2 000. Assuming an
annual average rate of inflation of 5,7%, would a salary of R3 000 have the same buying power in
20157

5. Forty years ago, John deposited R5 000 in a bank paying him 3% per annum compound interest. The
average inflation rate over the forty years was 6%.
(@) How much money will he have saved after forty years?
(b) Calculate the buying power of R5 000 after forty years.
(c) Comment on the value of John’s savings after forty years.

6. If salaries double every seven years, what will the rate of inflation be?

7. Suppose that a cold drink costs R4,50 now but will cost double in eight years’ time. What will the
average inflation rate be?
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Term Week no.
Duration 1 hour Date
Sub-topics Foreign exchange rate

RELATED CONCEPTS/ | Exchange rate, currency
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Conversions

RESOURCES

WL S

GRADE 10 ®
MATHEMATICS SIYAVULA

S¥ELY
3 T I-f;A 1 3\_0

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Conversions: multiply instead of dividing or divide instead of multiplying.

METHODOLOGY

There are different money systems in different countries. Currency is the term used to describe the
particular money system of a country. Different countries have their own currencies.

Here are the currencies of a few countries.

Country Currency used | Currency symbol
South Africa Rand R
United States of America US dollar $
United Kingdom British Pound | £
Several European countries | Euro €

An exchange rate is the relative price of two monies. Exchange rates affect a lot more. The price of oil
increases when the South African rand weakens. This is because when the rand is weaker, we can buy
less of other currencies with the same amount of money.

A currency gets stronger when money is invested in the country. When we buy products that are

made in South Africa, we are investing in South African business and keeping the money in the country.

When we buy products imported from other countries, we are investing money in those countries and as
a result, the rand will weaken. The more South African products we buy, the greater the demand for
them will be and more jobs will become available for South Africans.

Examples:

1. Sean wants to buy the latest DJ equipment, which has been advertised in a US catalogue for $4 000.
He wants to order and pay for the equipment online. The current rand/dollar exchange rate is R12,56
to the US dollar. Calculate the cost in rands of the DJ equipment.

$1 =R12,56
~$1X 4000 =R12,56 X 4 000
$4 000 = R50 240
The DJ equipment will cost R50 240.
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2. Saba wants to travel to see her family in Spain. She has been given R10 000 spending money. How
many euros can she buy if the exchange rate is currently € 1 = R10,68

1€ = R10,68
€ _pq
R10,68
1€

X 1000 = R1 x 10000
R10,68
936,33€ = R10 000

~Saba can buy € 963,33 with R10 000.

3. Simone is on a trip to the UK to visit her mom. The current rand/pound exchange rate is R18,50 to
the British pound. She has R40 000 to spend in the UK. How many pounds does she have to spend?

£1 =R18,50

£1
—— =R1
18,50

140000 = R1 x 40 000
18,50
£2 162,16 = R40 000

Judy has £2 162,16 to spend in London.

ACTIVITIES/ ASSESSMENT

1. The latest Playstation game costs $645 in New York. What would it cost in South Africa if the
rand/dollar exchange rate is R12,25 to the US dollar?

2. A South African teacher works in England for 2 years. H saves £400 every month. How much money
in rand would he save in this time if the average exchange rate during the two years is R12,46 to the
pound.

Jill is visiting a friend in California for a week. She has R3 000 to spend and will
exchange the money for US dollars. How many dollars will she have to spend if the
rand/dollar exchange rate is R11,28 to the US dollar?

3. Nthabiseng wants to buy an iPad that costs £ 120, with the exchange rate currently at £ 1 = R 14. She
estimates that the exchange rate will drop to R 9 in a month.

(@) How much will the television cost in rands, if he buys it now?
(b) How much will he save if the exchange rate drops to R 9?
(c) How much will he lose if the exchange rate moves to R 19?

4. A certain watch costs €350 in Germany or £245 in England. Which price is better for the South
African buyer if the exchange rates are R11,24 to the euro and R18,06 to the pound?

5. Mathe is saving up to go visit her friend in Germany. She estimates the total cost of her trip to be
R50 000. The exchange rate is currently € 1 = R 13,22. Her friend decides to help Mathe out by giving
her € 1000. How much (in rand) does Mathe now need to save up?

6. Brenda won a competition where she can fly to three international destinations free of charge with
spending money. The destinations she chose were Germany, Japan and England. For Germany, she
was allocated €9 000. For Japan, she was allocated ¥30 000. For England, she was allocated £2 500.
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Exchange Rates

Germany (€)

Japan (¥)

England (£)

R10,46

R0,29

R17,12
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Term Week no.
Duration 1 hour Date
Sub-topics Population Growth

RELATED CONCEPTS/ | Population growth rate, exponential growth
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Compound interest formula

RESOURCES

WL S

GRADE 10 ®
MATHEMATICS SIYAVULA

S¥ELY
3 T I-f;A 1 3\_0

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Manipulation of the formula when calculating P, i or n

METHODOLOGY

Population growth is the increase in the number of individuals in a population.

The population growth rate is the rate at which the number of individuals in a population increases in
a given time period as a fraction of the initial population. It measures how the size of the population is
changing over time.

In the first few years, a population grows exponentially in the same way that money grows through
compounding. For example, family trees increase exponentially as every person born has the ability to
start another family.

The formula for calculating exponential growth of a population is similar to the compound interest
formula: A =P+ )"

Examples:

1. If the current population of Johannesburg is 3 888 180, and the average rate of population growth in
South Africa is 2,1% p.a., what can city planners expect the population of Johannesburg to be in 10
years?

P =3888180 i =0,021 n = 10 years A =7

A=P1+ D"
A =3888180(1 + 0,021)1° = 4 786 343

City planners can expect Johannesburg’s population to be 4 786 343 in ten years time.

2. The mid-year population in South Africa in 2014 was 54 002 200. Calculate the size of the
population in five years’ time if the average population growth rate is 1,56%.

P =54002 200 n =5 years i =0,0156 A =?

A=P(1+i)"
A = 54002 200(1 + 0,0156)° = 58 347 857,54
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The population size will be approximately 58 347 857 people in five years’ time.

ACTIVITIES/ ASSESSMENT

1. The current population of Durban is 3 879 090 and the average rate of population growth in South
Africais 1,1% p.a.
What can city planners expect the population of Durban to be in 6 years’ time? Round your answer
To the nearest integer.

2. The current population of Polokwane is 3 878 970 and the average rate of population growth in South
Africais 0,7% p.a.
What can city planners expect the population of Polokwane to be in 12 years’ time? Round your
answer to the nearest integer.

3. The number of people in the USA as at June 2014 was estimated at 318 857 056. If the average
population growth rate was 1,42%, calculate the estimated population size of the USA in June 2017.

4. The number of black rhinos in Africa during 2012 was estimated at 5 487. If the average population
growth rate of black rhinos is 4,9% per annum, calculate how many rhinos were there in Africa in
2007.

5. The world population during the year 2015 was estimated to be 7 320 248 940. If the average annual
exponential growth rate was 1,14%, what was the population in the year 2000?

6. A small town in Ohio, USA is experiencing a huge increase in births. If the average growth rate of
the population is 16% p.a., how many babies will be born to the 1600 residents in the next 2 years?

7. A family of 6 mice can multiply into a family of 60 mice in 3 months.
(a) Calculate the estimated monthly growth rate for the mice population.
(b) If not controlled, how many mice will there possibly be in one year if the initial population is 6
mice?

8. You are studying the population growth of a species of frog. In a pond constructed for the frogs, you
start off with 50 frogs and notice that after 10 months, the number of frogs has increased to 61. What
is the average monthly growth rate?
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MARKS: 25 DURATION: 30 Min
INSTRUCTIONS:

Answer ALL the questions
QUESTION 1 [14 Marks]

1.1 Determine through calculation which of the following investments will be more profitable:
1.1.1 R7000 at 10% p.a compound interest for 5 years. (4)
1.1.2 R7000 at 12% p.a simple interest for 5 years. 3

1.2 Simphiwe has just received a gift of R 500 from her grandmother and she promises another
R 500 in a year’s time. She decides to invest this money in an account which pays 8,5% p.a.
compounded annually. How much additional money will she have to save to add to her

investment after two years if she withdraws all the money for her trip. @)

QUESTION 2 [11 Marks]

2.1 Inflation is set at 5,5% for the next three years. A small scooter currently costs R7999,00. | want to buy this

scooter on my birthday in 3 years’ time.

2.1.1 What will it cost in three years’ time? 3

2.1.2  The dealer offers me a hire purchase on the scooter on the following terms: 15% deposit and the
balance payable over 36 months. The current interest rate on a hire purchase deal is 23% per annum.
Calculate my monthly payments. 5)

2.2 You want to import a personal computer from Japan at a total cost of 96180 Yen.
The equivalent computer cost R8 500 in South Africa.
Will you import or buy locally? Show all calculations to justify your answer. 3
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TOPIC: DATAHARNDEMNG [1888on15 ATTNEIGRIAGY T5-5 3C Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Representing Ungrouped Data

RELATED CONCEPTS/ | Data, discreet data, ungrouped data
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Bar graph, frequency table, stem and leaf plot

GRADE 10 ®
MATHEMATICS SIVAVULA

LYLPY
T l'? " _(v

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Not separating bars when sketching a bar graph

METHODOLOGY

Data refers to the pieces of information that have been observed and recorded, from an experiment or a
survey.

There are two types of data, quantitative data and qualitative data.

Quantitative data are data that can be written as numbers and can be discrete or continuous.

Discrete quantitative data can be represented by integers and usually occur when we count things, for
example, the number of learners in a class, or the number of SMS messages sent in one day.

Continuous quantitative data can be represented by real numbers, for example, the height or mass of a
person, the distance travelled by a car, or the duration of a phone call.

Quialitative data are data that cannot be written as numbers.
In this chapter we are going to deal with quantitative data.

Ungrouped data is a set of individual values or observations. The data is discrete since the values are
distinct values.

Ungrouped data can be represented in different ways. The three most common ways are: frequency
tables, bar graphs and stem-and-leaf plots.

Example:

The American company Deloitte made a prediction that in 2014, the increase in the number of
smartphones being used world-wide would be the greatest for people over 55 years. In a survey
conducted in a shopping mall during 2014, different people were approached and asked what type of
phone they were using. The following table shows the ages of thirty people between the ages of 15 and
60 using smartphones.
16|17 |17 |17|17 |18 |18 |25 |25 |27 |28|28 |28|28]28
28132 |34 |34134 |46 |46 |48 |54 |55 |56 |56 |56]|56 |56

(a) Draw a frequency table for this ungrouped, discrete data.
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(b) RepredetRHEIlRE MR Gtehlanieas pROMOTEPNYSICS .COM
(c) Draw a frequency bar graph for this data.

(@) A frequency table shows the different observations and how many times they occur.

Age Tally Frequency
16 | 1
17 1] 4
13 | 2
25 || 2
27 | 1
28 HH | 6
32 | ]
i mm i
46 || 2
43 | 1
54 | 1
33 | ]
36 HH 5

=30

(b) In a stem-and-leaf plot, the tens digit is used asa “stem” and the unitsasa “leaf”. Ensure that
the “leaves” are equally spaced.

ile 7 7 7 7 8 8
2/5 5 7 8 8 8 8 8 8
312 4 4 4

416 6 8

5/4 5 6 6 6 6 6

(c) The individual ages are on the horizontal axis and the frequencies on the vertical axis.

Frequency
L - |

1€ 17 I8 25 27 28 31 34 46 48 354 5§ 56
Apes

It might be useful to place the ages into age groups rather than individual ages.

10-10 2029
Agre:

Frequency
Il L e B 4

30-39 40-49 S0-5

=N groups

(d) Although the bar graphs indicate that there were a high number of over-55’s using smartphones,
there is not enough data to prove this prediction. The sample was too small. It would be far more
feasible to increase the number of people surveyed to well in the millions to get a better idea. Also,
one would have needed to compare sales in previous years.
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ACTIVIFIPSACEESEENTOM Stanmorepnysics.com

1. The manager of a computer store assessed the quality of service at his store based on the feedback
from thirty customers. The rating scale was as follows:
Extremely poor (0)  Poor (1) Average (2)  Good (3) Very good (4) Outstanding (5)

The scores of the thirty customers are provided below.

0 |3 4 3 4 1 4 2 4

()]
o
N
TN
o
N

3 4 4 5 3 4 2 1 1 3 4 2 5 2 4

(a) Draw a frequency table for this ungrouped, discreet data.
(b) Draw a frequency bar graph for this data.

2. Donating blood can help to save the life of someone and even yours should you be in an accident one
day and require blood. The ages of forty people who donated blood on a particular day are provided
below.

18 42 17 35 19 3B 20 39 3B 26
41 53 42 50 57 43 35 24 55 54
64 22 35 17 65 18 47 19 48 54
27 35 63 24 66 34 39 27 66 35

(a) Draw a stem-and-leaf plot for this data.

(b) Draw a frequency bar graph for this data. Group the data into appropriate age groups (10-19 year

olds, 20-29 year olds, etc).
(c) Which age group donated the most blood?

3. The number of air conditioners sold by fifty sales representatives in the year 2015 are recorded
below:
25 22 19 27 27 19 23 21 14 12
13 13 9 4 21 18 30 31 28 21
20 3 7 14 14 9 7 27 21 39
18 22 27 30 23 14 14 14 8 1
3 14 4 18 5 24 20 8 10 8

(a) Draw a stem-and-leaf plot for this data.

(b) Draw a frequency bar graph for this data.

(c) How many agents sold twenty or more air conditioners?

(d) What percentage of the agents sold less than 20 air conditioners?

4. An app is a type of software that allows you to perform specific tasks on your laptop or mobile
phone. The word “app” is an abbreviation for “application” . By the year 2016, there will be
almost 310 billion downloaded apps generating close to $74 billion in revenue. With nearly two
million apps already developed, competition for someone wanting to develop a successful app is
fierce. Having an app in the top 25 will require at least 33 downloads per hour. Two companies
recorded the number of downloads per hour for one of their new apps over a period of 15 hours.

Company A 233032 |11 |33 |13 |42 |41 |14 |22 |33 |22 |22 |33 |44

CompanyB [10 /20|11 [23 |44 |24 |34 |35 [43 |33 |29 |32 |33 |43 |43

(a) Using today’ s exchange rates, convert $74 billion to rands, pounds and euros.
(b) Draw a back-to-back stem-and-leaf diagram for the two companies.

(c) What percentage of Company A’ s downloads were more than 33 per hour?
(d) What percentage of Company B’ s downloads were less than 33 per hour?
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State a reason for your answer.
5. A number of seeds of a particular variety of flower were sown. All germinated, but not all at the same
time.
The following bar graph shows how many seeds germinated after various number of days.

.
(=1

!

Fteqtmnc
W

= 5] - = o 10 11
MMumber of dass (o grermitace

(a) How many seeds were sown?
(b) After how many days did the first seed germinate?
(c) What percentage of seeds germinated within the first 8 days?

6. The following back-to-back stem-and-leaf diagram shows the average number of hours spent per
week on social networking websites by learners from two different classes.

2 3 3 4 6 6 7 8 9
0 0 1

8 7 7 7 5 5 1 1 O
1 1 0 0 O
9

WN PO
OPFr OPR

(@) How many learners are there in Class A?

(b) How many learners are there in Class B?

(c) How many learners in Class A spend exactly one hour per week on a social networking
website?

(d) How many learners in Class B spend more than five hours per week on a social networking
website?

(e) Which class spends more time, in total, on a social networking website?

7. The following bar graph shows the weekly social networking usage on smartphones by different age

groups in developed countries.

[Source: Deloitte Global Mobile Consumer Survey, Developed countries, May-July 2014]
Social nerworking usage
BO% 750
700
GO0
SUA
E
0%
20
L%
0%

18-24 2534 35-44 45-54 55-64d

(@) In which age group does 44% use smartphones for social networking?

(b) What percentage of the over 65-year olds do not use smartphones for social networking?

(c) If there are 200 000 people in the 25-34 year age group, how many will be using smartphones
for social networking?

(d) If there are 375 000 people in the 18-24 age group using smartphones for social networking,
how many people in this age group are not using smartphones for social networking?

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI

241



TOPIC: DATAHARNDENG [108880n25 ATTNEIGRIAGY T5-5 3C Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Measure of Central Tendency

RELATED CONCEPTS/ | Central tendency, Mean, Median, Mode
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Decimals, ascending order, even number, odd number, stem and leaf plot

RESOURCES

GRADE 10 ®
MATHEMATICS SIVAVULA

SELLN
1 I-f;A I\ _G

Miscounting values on the data set, determining the median in a stem and leaf plot

METHODOLOGY

The Central tendency is the methods of finding out the central value of a given data. It identifies a
single value as a representative of an entire distribution.

A measure of central tendency is a single value used to represent the centre or middle of a set of data
values.

As such, measures of central tendency are sometimes called measures of central location. They are
also classed as summary statistics.

The mean (often called the average) is most likely the measure of central tendency that you are most
familiar with, but there are others, such as the median and the mode.

The Mean or average of the data, is the sum of the data values divided by the total number of data
values (n). We refer to the data values as the x-values. The symbol for the mean is x.

_ _ sumofall —values &
X = total number of —values  n
Example:

Calculate the mean of the following data set:

9 14 9 14 8 8 9 8 9 9. Roundyouranswer to 1 decimal place.

9+14+9+14+8+84+9+8+9+9 97

Mean = =—=
10 10

9,7

The Median is the middle-most number when the data values are written in ascending order.

Example:
1. Determine the median for the following dataset:2 9 5 12 10

First arrange the values in ascending order:
2 5 9 10 12
There is an odd number of values and therefore the median will be part of the data set.
9 is in the middle of the data set arranged in ascending order. The median is therefore 9 and it divides
the data into two equal halves.

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI

242



Downioaded Trams Sfanmerepnysics.com

lower half upper half

2. Determine the median for the following dataset: 3 9 10 12 15 18

The data is arranged in ascending order.

There is an even number of values and therefore the median will be not part of the data set.

Since there are an even number of values in this data set (6) the median lies between the 3rd and 4th
place. This means that the median is the average between the 3rd and 4th data values.

Medianw:12 = 22—2 =11  The medianis 11 and it divides the data into two equal halves.
3 9 10 12 15 18
T : :
11 It is not a value in the data set.

The median may be a better indicator of the most typical value if a data set has an outlier, which is an
extreme value that differs greatly from the other values.

An outlier is a value that lies outside (much smaller or larger) than most of the other values in the data
set, an extreme value compared to the other values.

3. Consider the following dataset: 5 12 7 36 8 9 7

(a) Determine the mean and the median.
(b) Which value is an outlier?
(c) Which measure of central tendency is more representative of the data set?

_ _ 5+12+7+36+8+9+7 _ 84

Arrange the data in ascendingorder: 5 7 7 8 9 12 36

There is an odd number of values and therefore the median will be part of the data set.
The median is 8

(c) 36 is an extreme value compared to the other values and is an outlier.

(d) The outlier has inflated the mean. It is therefore not a good value to use as a measure of central
tendency. The median is not affected by the outlier and is therefore a much better measure than
the mean.

The Mode of a data set is the value that occurs most frequently.

If two numbers tie for the most frequent occurrence, the data set has two modes and is called bimodal.
If three numbers tie for the most frequent occurrence, the data set has three modes and is called
trimodal.

If a data set has an outlier, the mode, like the median, may also be a better indicator of the most typical
value.

4. Determine the mode for the following data:
4 11 3 15 11 13 25 17 2 1.1

The mode is the value that occurs the most. In this data set the mode is 11.
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5. Determin@WEMGALIRA theltbBWingdaed MO EPNYSICS . COM
1 2 2 2 2 35 6 6 7 8 8 8 8 9 10 12

There are two modes: 2 and 8 because these values occur four times each in the data set.
The data set is therefore bimodal.

6. The ages of thirty people using smartphones between the ages of 15 and 60 were recorded.
The stem-and-leaf diagram of this data is provided below:

iie 7 7 7 7 8 8
2/5 5 7 8 8 8 8 8 8
312 4 4 4

416 6 8

5/4 5 6 6 6 6 6

(a) Calculate the mean for this data.

7= 16+3(17)+2(18)+2(25)+27+6(28);-32+3(34—)+2(4—6)+48+54+55+5(56) = 3427

(b) Determine the median.
28+28 —

Median = 28

(c) Determine the mode.
The most frequently-occurring value is 28.
Mode is therefore 28

ACTIVITIES/ ASSESSMENT

1. Find the mean, median and mode of the following sets of data values:

@4 13 5 7 9 6 5
(13 2 11 2 10 4 5 10 8 10

2. The monthly salaries of nine employees in a small business are:
R15400 R16800 R86300 R13200 R16900 R11900 R17100 R16200 R16900
(a) Calculate the mean, median and mode for this data.
(b) Which measure of central tendency is a sensible measure of the “typical” monthly salary of an
employee in this business? Explain.

3. A teacher records the following results for an examination out of 100:

98 63 79 76 58 71 8 78 91 87
89 41 19 88 41 99 97 83 78 90

Which measure of central tendency best describes these results?

4. A dairy farmer has 32 cows for sale. The weights of these cows in kilograms are recorded below. The
total weight of the cows is 5 060 kg.

80 82 83 83 84 85 85 86
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92 93 94 95 97 153 153 154
155 321 371 376 377 381 382 391

(a) Calculate the mean and the median.

(b) The farmer describes the cows to a buyer and states that the average weight is over 158 kg.
Which measure of central tendency did the farmer use to describe the cows and does this
measure describe the cows fairly?

5. The following stem-and-leaf diagram represents the number of air conditioners sold by fifty sales
representatives. The total number of air conditioners is 843.

01 3 3 4 45 77838899

110 2 3 3 4 4 4 4 4 4 4828 8 99
210 001111 22 3 3 4 5 7 7 778
100 19

(a) Calculate the mean, median and mode for this data.
(b) Comment on the usefulness of these measures of central tendency.

6. Research was done on families having six children. The table below shows the number of families in

the study with the indicated numbers of boys.

| ]
e
e
n
[N

Number ofboys | 0 | 1

Frequency L2445 54]50]19

(a) Calculate the mean, median and mode for this data.
(b) Comment on the usefulness of these measures of central tendency.

7. () The mean of 3; 4; 8; 9; x is 7. Determine x.

(b) The median of five consecutive natural numbers is 12. What is the mean?

(c) The numbers 4; 6; 8; 9; x are arranged from smallest to biggest. If the mean and the median are
equal, determine x.

(d) The mean of five numbers is 27. The numbers are in the ratio 1: 2: 3: 4: 5.
Determine the five numbers.

(e) Write down three possible sets of five numbers such that the median is 4, the mean is 5 and the
mode is 3.

(f) The mean of six numbers is 44 and the mean of five of these numbers is 46. What is the sixth
number?
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TOPIC: DATAHARDEMNG [108880n-3) ATTNEIGRIAGY T5-5 3C Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Measure of dispersion

RELATED CONCEPTS/ | Range, quartiles, interquartile, semi-interquartile, percentiles
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Arranging data in ascending order, difference, median

RESOURCES

GRADE10 ?
MATHEMATICS SIYAVULA

LYIrY
T I':f i\ _(v

{ e Py
ST

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Not dividing by 2 for semi-interquartile range, difference between quartiles and percentiles

METHODOLOGY

Measure of dispersion is a measure of spread of data about the mean. It is a nonnegative real number.
Measures of dispersion help us to determine how data is spread around the mean or median.

There are five commonly used measures, range, quartiles, percentiles, interquartile range and semi-
interquartile range.

Range is the difference between the maximum value and the minimum value and is the simplest
measure of spread.

The disadvantage of the range is that a great deal of information is ignored when calculating the range,
since only the largest and smallest data values are considered. The range is greatly influenced by the
presence of just one unusually large or small value (outlier).

Example:
1. A group of 15 learners count the number of sweets they each have. This is the data they collect:
4 11 14 7 145 8 7 12 12 5 13 10 6 7

4 55 6 7 7 7 8 10 11 12 12 13 14 14... ascending order

Minimum value is 4 and maximum value is 14.
Range = Maximum value — minimum value
=14 -4 =10.

Quartiles divide the data set into four equal parts.

Consider an ordered set of numbers with the MEDIAN.

The lower quartile (Q4) is the median of the numbers that occur before MEADIAN.
The upper quartile (Q3) is the median of the numbers that occur after the MEADIAN.

The following steps may be used to determine the lower and upper quartiles:
1. Write the data in ascending order and find the median (Q, /M)

2. Find the median of the lower half of the data (exclude the median of the entire set). This is the
lower quartile (Q,).
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3. Find thEOWebibR@PReLphErnalr 67 e DARQER SR RiRdiaR BT the entire set). This is the
upper quartile (Q5).

Example:
2. Calculate the quartiles for the following sets of data:
@1 3 45 6 7 8 8 9 9 10..(11 values)
The median is 7 (the 6th value). It is a value in the data set.
The lower half of the datasetis: 1 3 4 5 6
The lower quartile is the median of the lower half (consisting of 5 values).
The lower quartile is 4 (the 3rd value). It is a value in the lower half.
The upper half of the datasetis: 8 8 9 9 10
The upper quartile is the median of the upper half (consisting of 5 values).
The upper quartile is 9 (the 3rd value). It is a value in the upper half.
— A — —

1 3 4 5 &« 7 8 8 9 9 1D
Q1 Qz QB

(M2 3 4 5556 77 8 9 10 10.. (13 values)

The median is 6 (the 7th value). It is a value in the data set.

Q= "zﬁ = 4,5 and is not the value in the lower half.

Qs = ? = 8,5 and is not the value in the upper half.

4.5 8.5
Q4 Qs

()95 120 125 140 105 12 142 60 135 130.. (10 values)

12 60 95 105 120 125130 135 140 142... ascending order

120+125

Median= = 122,5... between 120 and 125
Lower half: 12 60 95 105 120 AND upper half: 125 130 135 140 142
Q1 = 95 3 = 135

Ts1 2594 2ad 25% 3rd 25%

e : : : : P

12 60 95 |05 lon 125 130 135 140 14>

o, 1225 Qs
Q>

The interquartile range is the difference between the upper and lower quartiles. IQR = Q3 — Q4
It spans 50% of a data set and eliminates the influence of outliers because, in effect, the highest and

lowest quarters are removed. It is a good measure of the spread of the data either side of the median.
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Downloaded from StanmorephnysicS.com
The semi-interquartile range is the half the difference between the upper and lower quartiles
(Semi — IQR = %(Q3 — Q4) and is also not affected by extreme scores. It is a good measure of
spread for skewed distributions.

Example:

3. Consider the followingdata:1 2 2 2 3 3 4 4 4 6 7 8 8 9 10 10 30
(a) Determine the range, interquartile range and semi-interquartile range.

Range =30-1=29

_ 243 8+9

1 =—=25 AND Q;=—=85
Interquartile range = Q3 - Q4
=85-25=6
Semi — IQR = 2(Qs — Q1)
=1(6)=3

2
(b) Which measure of dispersion is more suitable for this data, the range or interquartile range?

The range is too inflated due to the influence of the maximum value 30. The interquartile range is
a more realistic measure of dispersion.

Percentiles are more appropriate with data sets containing a large number of values. Note that the
lower quartile (Q,) is also the 25th percentile, the median is the 50th percentile and the upper
quartile (Q5) is the 75th percentile.
We will use the following method to determine percentiles:

1. Arrange the data in ascending order.

2. Compute index i, the position of the pth percentile using the formula: 100i =p(n)

3. Ifiisnotan integer, round up. The pth percentile is the value in the i th position.

4. Ifiis an integer, the pth percentile is the average of the values in positions i and i +1.

Example:

4. A Maths professor at a university posted a list of marks, without names, on the notice board outside
his office. The students were informed as to the percentile they were in. There are 45 students in his

class and the marks are as follows:

66 86 65 78 32 52 69 85 87 28 90 98 73 64 56
58 78 65 50 36 67 55 72 57 64 70 92 95 33 32
24 42 54 55 54 68 65 83 80 84 68 61 75 76 82

(a) Jaco scored in the 70th percentile. What is his mark?

Arrange the marks in ascending order:

24 28 32 32 33 36 42 50 52 54 54 55 55 56 57
58 61 64 64 65 65 65 66 67 68 68 69 70 72 73
75 76 78 78 80 82 84 8 86 87 88 90 92 95 98

. 70

1= Too X 45 = 31,5
All we now do is round this number up to 32 and the 70th percentile is the 32nd mark which is 76%.
Jaco therefore obtained 76% and scored better than 70% of all students.

(b) Michael scored in the 20th percentile. What is his mark?
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=2 x45=9
100 52+54
The 20th percentile is the average between the 9th and 10th mark: = 53

There is no score of 53 in the data and therefore Michael will have obtained 54% and
will have scored better than 20% of all students.

(c) Dimpho scored in the 50th percentile. What is her mark?
i = % x 45 = 22,5 round off this number to 23

The 50th percentile is the 23rd mark which is 66. Dimpho obtained 66% and scored better than 50% of
all students.

ACTIVITIES/ ASSESSMENT

1. Determine the range, quartiles, interquartile range and semi-interquartile range for the following sets
of data.

(@1 12244668810
()1 2 6 888888 10 10 10
(©2 57 9 12 13 15

(22244668810 10 10

2. Six data values are represented as follows: 3x; X + 4; 2x + 2; 5X; 4x +1; 6X + 2

(a) Calculate the value of x if the mean is 12.
(b) Determine the interquartile range.

3. In a data set made up of five numbers, the mean, median, mode and range are all equal.
Determine this data set.

4. The table below contains the mean, median and range of the Mathematics final exam for a large
group of students.

Mean | Median | Range
56 51 86
The Mathematics teacher added 3 marks to each of the students’ marks. Write down the mean, median
and range for the new set of Mathematics.

5. Five data values are represented as follows: 2x; x +1; X+ 2; x - 3; 2x - 2

(a) Determine the value of x if the mean of the data set is 15.
(b) Calculate the quartiles.

6. Tobacco use is a leading cause of death in the United States. Nicotine found in tobacco is rapidly
metabolised in the liver to a substance called cotinine. The levels of cotinine in the body are
measured in nanograms per millilitre (ng/ml). A nanogram is one billionth of a gram.

Consider the following cotinine levels of 50 smokers:

J 6 6 8 2 40 4 ha 43 86 (a) Calculate the 25th, 50th and 75th percentiles.
88 | 103 | 113 | 122 | 123 | 130 | 131 | 149 | 165 | 168 (b) Calculate the 30th percentile.
174 174 198 208 210 223 224 227 233 245 (c) Calculate the 65th percen[j]eb
200 | 313 | 313 [ 314 | 350 | 360 | 401 | 460 | 476 | 490
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TOPIC: DATAHARNDEMNG [108880n1) ATTNEIGRIAGY T5-5 3C Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Five-Number Summary and Box-and-Whisker Diagram

RELATED CONCEPTS/ | Five-number summary, box-and-whisker
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Minimum value, maximum value, median, quartiles

RESOURCES

CRADE 10 ®
MATHEMATICS SIVAVULA

SELEY
T I-z'y 1 N_G

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Not using a scale when drawing a box-and-whisker diagram, failing to comment on box-and-whisker

METHODOLOGY

A five-number summary is a method for summarising a distribution of data. The five numbers are the

minimum, the first quartile, the median, the third quartile, and the maximum. This makes the summary a
useful measure of spread.

An efficient method for visually displaying a five-number summary referred to as the box-and-whisker
plot.

A box-and-whisker plot is a visually effective way of viewing a clear summary of one or more sets of

data. It is particularly useful for quickly comparing different data sets.

. B .
‘Whisker lm Whisker
e ,
1 25% 25% 25%% 25% l
NMinfmum Lm:v'cr Mt;zi fan U[.)‘[.;l;:_t‘ Mlaxinium
quartile quartile

Examples:
1.Giventhedata:1 2 2 2 3 3 4 4 4 6 7 8 8 9 10 10 10
Determine the five-number summary and draw a box-and-whisker plot for the data.

Minimum value = 1
Maximum value = 10

Median = 8
Q1= 22L3 =
Q;=2>=85
Min Q; Q- Qs Max
| 4 b
|

0 2 3 4 35 & T 2 0 10
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Box-and-WRISKEH DGt Si561idertseTul niorationl aBEUNNGwW @ata GEUistributed. Take note of the

following three types of distributions that are frequently encountered in Statistics.

1. Box-and-whisker plots where the data is positively skewed.
Mcdian Mcan

Data is positively skewed if there are some very high values which cause the mean to be greater than the
median.

2. Box-and-whisker plots where the data is negatively skewed. ]
Mcan MTian

— ﬁ

Data is negatively skewed if there are some very low values which cause the mean to be less than the
median.

3. Box-and-whisker plots where the data is symmetrical.

Mean = Median

—— ———o

Data is symmetrical if the mean and median are equal.

ACTIVITIES/ ASSESSMENT

1. Consider the followingdata:1 1 2 2 4 4 6 6 8 8 10

(a) Determine the five-number summary.
(b) Draw a box-and-whisker plot.

(c) Calculate the mean.

(d) How is the data distributed? Explain.

2. Consider the followingdata:1 2 6 8 8 8 8 8 8 10 10 10

(a) Determine the five-number summary.
(b) Draw a box-and-whisker plot.

(c) Calculate the mean.

(d) How is the data distributed? Explain.

3. Consider the followingdata:2 5 7 9 12 13 15
(a) Determine the five-number summary.
(b) Draw a box-and-whisker plot.
(c) Calculate the mean.
(d) How is the data distributed? Explain.

4. Consider the following data: 2224466881010 10
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(a) Determine the five-number summary.
(b) Draw a box-and-whisker plot.

(c) Calculate the mean.

(d) How is the data distributed? Explain.

5. A teacher records the following results for an examination out of 100:
98 63 79 76 58 71 8 78 91 87
89 41 19 8 41 99 97 83 78 90

Draw a box-and-whisker plot for this data.

6. The prize money allocated to the first ten positions in the 2015 Comrades Marathon were as follows:

Position 1 Position 2 Position 3 Position 4 Position 5
R350 000 R175 000 R130 000 R65 000 R50 000
Position 6 Position 7 Position 8 Position 9 Position 10
R30 000 R25 000 R22 000 R18 500 R16 500

[http://www_comrades com/marathoncentre/faq/2-race-info/322-medals-and-prizes]

(a) Draw a box-and-whisker plot.
(b) How is the data distributed in the box-and-whisker plot? Explain.

7. The box and-whisker plots below summarise the final test scores for two Mathematics classes from

the same grade.
| CLASS A
® 1 | ——
T} o

5 =+ P TR
(a) Describe the features in the scores that are the same for both classes.
(b) The Head of Department considers the median of each class and reports that there is no significant
difference in the performance between them. Is this conclusion valid? Support your answer with
reasons.

1 3
T T
Sa 100

8. Consider the following box-and-whisker plot:
10 20 45 s>

A

g0
L — —

The data set contains a total of nine numbers. The second and third number of the data set are the same.
The seventh and eighth numbers are different. The mean for the data set is 40. Write down a possible
list of nine numbers which will result in the above box-and- whisker plot.
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TOPIC: DATAHARNDENG [18880n 5, ATTNEIGRIAGY T5-5 3C Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Grouped Data

RELATED CONCEPTS/ | Continuous data, class intervals, class boundary, estimated mean, modal
TERMS/VOCABULARY | class, median class

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Mean, median, mode

RESOURCES

GRADE10 ]
MATHEMATICS SIYAVULA

PR
1 I-zA i T\_G

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Estimated mean: add frequency and divide by number of frequencies

METHODOLOGY

In a grouped data the data is continuous and take on an infinite number of real values within a range.
For example, data containing the heights of people is continuous since heights are not restricted to
integer values.
Large sets of continuous data are grouped into class intervals. A class interval has a given range and
consists of class boundaries. The upper class boundary is the maximum possible value which could be
in the class interval and the lower class boundary is the minimum value which could be in the class
interval.
In a continuous grouped data, the following concepts are discussed:

1. The estimated mean,

2. The median class interval

3. The modal class interval.

Example:

Medical science has always recognised human growth and height as an important measure of the health
and wellness of individuals. Research into the average height of people in different countries revealed
that the tallest race of humans is the Nilotic peoples of Sudan having an average height of 1,83 m.

The tallest man currently living is Sultan Késen from Turkey who measures 2,51 m. The average
heights (ranging from 150-185 cm) of people in 135 countries have been grouped into

class intervals.
[Source: https://en.wikipedia.org/wiki/Template:Average_height around_the_world]

Class intervals Frequency
(average heights in cm) (number of countries)
150 = x <155 12
155<x <160 15
160 < x <165 19
165<x <170 25
170 =x <175 33
175<x <180 22
180 = x <185 9

(a) Calculate an estimated value for the mean.
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The-tatd/[3 l6ontingélis Bidie aculai BVEHaHeRIghISHErTIdsinterval are not known. It is

therefore, impossible to calculate the actual mean for this data. We can, however, calculate an

estimated value for this mean using the following method.

1. Calculate the midpoint of each class interval, which represents the average of all heights in
that class interval by simply calculating the average of the lower and upper class boundaries.

2. Then multiply the frequencies with the corresponding midpoint.

3. Add up the results, divide by the total frequencies and calculate the estimated mean for the

data.

Class intervals Frequency Midpoint Freqx Midpt

150< v <155 12 1045 - 152,5 12x152.5=1 830
155<x <160 15 1554160 -157,5 | 15x157.5=2 362.5
160 < x <165 19 160:165 —162.5 | 19x162.5=3 087.5
165 < x <170 25 16507 —167.5 | 25x167.5=4187.5
170 < v <175 33 1475 = 172.5 | 33%172.5=5692.5
175 < x <180 22 '?%130:17?_5 22%177.5=3 905
180 < v <185 9 18048 _182,5 9%182,5=1642,5

Totals 135 - 22 707.5

22707,5

Estimated Mean= = 168,2037037 cm

(b) What is the modal class?

Since 170< x <175 contains the highest frequency of heights, this class interval will be the
modal class.
(c) In which class interval does the median lie?

It is not possible to determine the actual median. There are 135 values and therefore the position
of the median is 12—5 = 67,5... round this number up to 68

The 68th value lies in the class interval 165 < x <170. This class interval is called the median
class.

ACTIVITIES/ ASSESSMENT

1. A stopwatch was used to find the times that it took a group of athletes to run 100 m.

Class intervals Frequency
(Time in seconds) (mumber of athlefes)
10<x<15 6
15=x<20 16
20=x <25 21
25<x <30 8

(a) Calculate the estimated mean.
(b) What is the modal class?
(c) In which class interval does the median lie?

2. In a research survey, a gym measured the weights (in kg) of a number of members.
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X > Vsl - COT
(weights in kg) (number of 1n9inbm’s)
30 =x=35 11
3I5=x <40 13
40 = x < 45 15
45 < x = 50 17
S0 < x <55 19
S5=x =060 26
60 = x =65 36

(a) Calculate the estimated mean.
(b) What is the modal class?
(c) In which class interval does the median lie?

3. The raw data below shows an athlete’ s different times in seconds in the 400 m.

43,0 43,1 453 448 449 46,3 448 46,3 46,1
45,4 447 43,1 449 453 452 455 456 450
45,1 46,2 459 43,2 433 43,8 439 43,7 453
45,7 44,7 46,2 457 449 450 455 46,0 46,9

(a) Draw a stem-and-leaf diagram for this data.
(b) Complete the following table:

Class interval Frequency
43.0<x <440
44,0<x<45.0
45.0<x<46.0
46,0<x<47.0

(c) Calculate the actual mean, median and mode for this data.
(d) Calculate the range and interquartile range.
(e) Draw a box-and whisker plot for the data.

4. The number of litres of diesel purchased by 30 truck drivers at a petrol station is presented below
(litres are rounded off to the nearest whole number).

82 64 55 50 49 44 52 59 68 74
71 78 88 98 96 77 75 54 57 56
64 66 80 84 88 72 71 65 68 97

(a) Draw a stem-and-leaf display for this data.

(b) Organise the data into class intervals of your choice.
(c) Calculate the actual mean and median for this data.
(d) Calculate the interquartile range.
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TOPIC: DATAHARNDENG [108880n-6) ATTNEIGRIAG Y T5-F 3C Grade (10

Term Week no.
Duration 1 hour Date
Sub-topics Consolidation and Extension exercise
RELATED CONCEPTS/

TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Measure of central tendency, measure of dispersion, five-number summary, ungrouped and grouped
data.

RESOURCES

GRADE10 ®
MATHEMATICS SIVAVULA

' V:-.'u. Iy
1 I-::vi N‘G

Not separating bars when sketching a bar graph.

Miscounting values on the data set, determining the median in a stem and leaf plot

Arranging data in ascending order, difference, median

Not using a scale when drawing a box-and-whisker diagram, failing to comment on box-and-whisker
Estimated mean: add frequency and divide by number of frequencies

METHODOLOGY

ACTIVITIES/ ASSESSMENT

1. A small company pays their employees hourly rates. The hourly rates of eight employees are as
follows: R36 R270 R90 R72 R54 R90 R54 R54

(a) Calculate the mean, median, mode and range for this data.

(b) Which measure would the employer use to claim that the staff were well-paid?
(c) Which measure would the employee use to claim that the staff were badly-paid?

2. A gardener buys ten packets of seeds from two different companies. Each pack contains 25 seeds.
The gardener records the number of plants which grow from each pack.

Company A: 25 25 10 25 11 25 25 25 13 25
Company B: 22 23 20 21 23 23 22 20 22 23

(a) Which company does the mode suggest is best?
(b) Which company does the mean suggest is best?

3. A fisherman records the number of fish caught over a number of fishing trips:
3 00500 130200416 0201

Why does the fisherman object to the mode and median of the number of fishes caught?
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4. A schobP REATO ISTRELBRE 18arRaT to ke par T id BENTBtNE At es-QuiZ] Sandy and Paul took part in six

trial quizzes and the following are their scores:

Sandy: 29 25 22 28 25 27
Paul: 34 20 17 33 35 19

By using the mean and range, which learner qualifies to represent the school in your opinion?

5. The following frequency bar graph shows the number of laptops sold at a computer store per week
for six weeks.

T

=

Frequency
M P o oA
B
|
!
—
~
-
~
.

Weeks

Calculate the mean number of laptops sold per week.

6. A traffic officer is trying to work out the mean number of parking tickets she has issued per day. She
produced the table below, but some of the data has been erased.

Tickets per day | Frequency | No of tickets x frequency

0 |
1 1
2 10
3 7
4 20
5 2
6

Totals 26 72

Complete the table for her and then calculate the mean, median and mode.

7. In a certain school, 60 learners wrote examinations in Maths and Science. Information for each
subject is provided below.

Maths Science

Minimum 30 Minimum 30
Maximum 85 Range 55

Median 45 Upper quartile 70
Lower quartile 40 Interquartile range 30
Upper quartile 50 Median 55
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(a) Draw a box-and-whisker plot for both subjects.

(b) The teacher argues that the number of learners who scored between 30 and 45 in Maths is smaller
than the number who scored between 30 and 55 in Science.
Does she have a valid argument? Explain.

8. The following table represents the percentage of monthly income spent on petrol and car expenses by
fifty people.

Percentage Frequency
12 p<18 8
18< p<24 20
24< p<30 12
30< p<36 8
36< p<42 2

Calculate the estimated mean, modal class and the interval containing the median.

9. The mean height of a class of 30 learners is 164 cm. A new boy of height 148 cm joins the class.
Calculate the mean height of the class now.

10 After five matches, the mean number of goals scored by Orlando Pirates per match is 1,8. If Pirates
scores three goals in their next match, what is the mean then?

11. The mean weight of 27 learners in a class is 62 kg. The mean weight of a second class of 30 learners
is 59 kg. Calculate the mean weight of all the learners.

12. The mean monthly salary of the eight people who work for a small company is R18 000. When an
extra employee is hired, this mean drops to R17 000. How much does the new employee earn?

13. Consider the following set of data values: x; 2x -1; 2x; 2x + 2; 3x -1
The inter-quartile range is 6. Determine the value of x.
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TEST: DAawigadanErom Stanmorephysics.com

MARKS: 25 DURATION: 30 Min
INSTRUCTIONS

Answer ALL the questions

QUESTION 1 [11 Marks]

1.1 At a recent interschool athletics event, the following distances were recorded for all the
participants in the girls’ long jump:

3,Im 32m 50m 3,6m 4,1m 2,9m
32m  43m 49m 3,9m 2,8m 4,6m.

Calculate the:

1.1.1 Mean (3)
1.1.2 Median and (2)
1.1.3 Mode (1)

1.2 The marks in a class test of 15 girls in Mrs Mbusi’s Science class s given below. The test
is out of 50 marks:

43 42 31 32 22 13 44 38 25

50 9 15 25 35 41
1.2.1 Calculate interquartile range for the class (3)
1.2.2 Draw a box and whisker plot to represent the marks (2)

QUESTION 2 [14 Marks]

2.1

2.11

2.1.2

2.1.3

2.14

2.15

Consider the box-and-whisker diagrams below representing the marks of two Grade 10

classes in a test out of 50

| | I . 10A

— -

10 B 30 40 s0

Write down the five-number summary for 10B (3)
What is the inter quartile rage for 10A (1)
What is the median mark for 10B (1)
What percentage of marks in 10A lies between the highest mark and the median (1)
Which class in your opinion did the best? Give a reason (2)
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2.2 Dﬁwm@adafhsfkre@ﬂés Stmwm'@@bbyﬁj@ﬁd.monthly sales figures are

given below:

204 255 310 283 288 393
407 458 299 109 307 272

382 258 111

2.2.1 Complete the frequency table below

282 359 364
283 285 367

Classinterval | Tallymarks | Frequency Class midpoint | Frequency x
class midpoint
100€x <200 |1 - 150 600
2450
3130
Total Total

Use the frequency table to determine:

2.2.2 the mean monthly sales to the nearest whole number

2.2.3 the modal class
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[TOPIC: IMERSUREVIENT (2356 5 LA REIGRIAG Y S1CS - CGrade 110

Term Week no.

Duration 1 hour Date

Sub-topics Revision of the perimeter and the area of 2D Shapes
RELATED CONCEPTS/ | 2D shape, perimeter, area,

TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

RESOURCES

GRADE10

MATHEMATICS

)
SIYAVULA

LYY

e
M ]
| o |
| U

ine

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Differentiating between the area and the perimeter

METHODOLOGY

triangle.

Perimeter of a shape is the distance around the shape.

A 2D shape is a flat shape. We will deal with the following 2D shapes -circle, square, rectangle,

Area of a diagram is the size of the flat surface enclosed by the diagram.

The black line around the rectangle is the
perimeter, while the grey inside the

rectangle is the area.

You need to know all the formulas for the area and perimeter of different shapes by heart.
The summary of area and perimeter of different shapes is shown below:

NAME/SHAPE | DIAGRAM PERIMETER AREA
Square ! P = 4] A =2
Rectangle l P=2(+b) A=1xb
b

i = 1

Triangle P=a+b+c A=Zbxh
2
a
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Circle DOWNOagSe~JT0M STAPLGREREKnown-LOM 4 = 72

as circumference.
NAME/SHAPE | DIAGRAM PERIMETER AREA
Rhombus P = sum of all four A=bXh

sides

P=4b

b
Kite P = sum of all four A
d1 .
sides 1
=3 (diagonal,
X diagonal,)

Parallelogram P = sum of all four A=bXxh

sides

h
b
Trapezium Parallel side 1 P = sum of all four 1
LT[R e
| sides)
Parallel side 2 X h
Examples:

1. Calculate the area parallelograms:

]

200 mmi——

~ 215 cm

12cm, ] ,_:?'

A=bxh=20x12 = 240cm?

h=4cm

h? = 52 — 32 pythagoras Theorem

Area = b X h = 11 X 4 = 44cm?

2. Determine the perimeter and the area of rhombus below.

—

B
U

—

11 cm I|
T15em

= |
~—— _||

P =15%x4 = 60cm
A =15x%x 11 = 165¢m?

3. Calculate the area of kite JKLM correct to 2 decimal places.

T A= %(diagonal1 X diagonal,)
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Dmgnogaegk d¥iras freareral €PNYSICS.CoOMm
MO =40 = 6,32

K0? = 52 — 32 Pythagoras Theorem
KO =4m Therefore,diagonals KM =10,32m and JL = 6m

A= %(6 x 10,32) = 30,96m?
/
r=2¢v%

-2

4. Calculate the area of the shaded part correct to TWO decimal places.

Ashaded part = Aoutsice - Ainside circle

=m.12% — 1.7% = 951 = 298,45cm?

ACTIVITIES/ ASSESSMENT

1. Write down the formulae for the following:

Perimeter of a square

Perimeter of a rectangle

Area of a squsreArea of a rectangle

Area of a triangle

Area of a rhombus

Area of a parallelogram

Area of trapezium

Circumference of a circle

Area of a circle

2. Determine the area of the following
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(b) —

3. Determine the area and the perimeter of the parallelograms below

10 cm
: 7
7 crn/ 6 cm /
(a) -
f‘é 12cm ’
/10 cm
(b) 15¢cm
4. Calculate the area of the rhombus.
y f BO = 0D =6 cm|
1N BSaiacn
Bt_.. > ..:sL)

ne

5. use the information in the box to calculate the area.

6. Calculate the perimeter of the square and the area of the shaded parts of the square.

o
\ 4

7. Calculate the areas of the following 2D shapes. Round off your answers to two decimal places where

necessary
F. 18 m i
10 m :
/ / 9 2
0[-.
G 6m: |
BEm ~ 5 I
(a) H 9m
12cm
(b) A o
5 V / J -
B Z A ,
£ E C
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TOPIC: MEASUREMENT (Lesson 2) | Weighting | | Grade | 10

Term Week no.

Duration 1 hour Date

Sub-topics Revision of the volume and surface areas of right-prisms and
cylinders

RELATED CONCEPTS/ | Surface area, volume

TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Conversions

RESOURCES

GRADE10 e
MATHEMATICS SIVAVULA

R ¥LlY
T I-zvi Mv

ERRORS/I\/IISCONCEPTIONS/PROBLEM AREAS

Mixing formulars, failing to differentiate between surface area and volume, units conversions

METHODOLOGY

Surface area is the area of the surface (or outside faces) of the prism and is measured in square units.
Given the rectangular Box with length (1), breadth (b) and height (h):

The rectangular box has 6 sides (faces) and opposite sides are identical to each other. Each side has a
particular area. For example, the top side has an area of I X b , while the side area is b X h . The area
in the front of the box is I x h. Remember that we have 2 of each type of face so the formula for the
Surface area of the rectangular prism is:

SA=2(lxb)+2(bxh)+2(xh)

Volume is the amount of space a 3D shape takes up or occupies and is measured in cubic units.

Volume = area of the base X height

Therefore, volume of a rectangular prism is: V=({(xb)Xh
NAME/SHAPE | DIAGRAM SURFACE AREA (SA) VOLUME (V)
Rectangular [—I"—_ | Sum of the areas of the six Area of the base
Prism rectangles: multiplied by the height.
SA = 2(ab) + 2(bc) + 2(ac) V=(axb)Xh
Cube Sum of the areas of the six Area of a chosen base
squares: multiplied by the height.
7 ,, SA = 6(a x a) = 6a? V=(axa)xa=a>
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Triangulay OWN
Prism

0a !i d_from

U BT thd & 6asI bithetribrtyies
and three rectangles. There are
three different sized rectangles
that make up the sides of this
triangular prism.

1
SA=2(§bh>+db+ad+cd

Area of a chosen base
multiplied by the height.

1
V=(bh)xd

Cylinder Sum of the areas of two circles Area of a chosen base
and a curved surface. multiplied by the height.
If the cylinder is closed: V=mr’xh
SA =2nr? + 2nrh
If open on top (or bottom):
SA = mr? + 2nrh
If open on top and bottom:
SA = 2nrh
Examples:
1. Calculate the surface area and the volume of the diagram below in metres (m):
[= 4em
10mm = 1cm | NJ = 4om
100cm = 1m Therefore, 4cm =~ 100cm = 0,04m H
1000m = 1km I I U
All sides are equal, therefore, SA = 6(0,04m x 0,04m) = 0,0096m? ~

0,000064m3

V =0,04m x 0,04m X 0,04m =

2. A cylindrical drinking glass is made up of a solid glass base and a top curved part made of glass and
which is hollow and open on top.

Calculate:

(a) the total volume of the drinking glass
The volume is the amount of space occupied by the prism whereas the

capacity is the

amount of substance that the prism can hold.
Convert 16mm to cm: 16mm =+ 10 = 1,6cm
V=mnr’xh

=m.4?>x (9+1,6) = 532,81cm?

(b) the capacity of the drinking glass in |

Capacity (amount of liquid that the glass can contain)
= 1m.4% X 9 = 452,39cm?

(c) the internal surface area of the glass

B oom

N |

9 om

/’___—\\

lbmm\\_______,—/
N~

Internal surface area (open on top and therefore excludes the top circle)
=m.4% + 2m. 4.9 = 276,46cm?
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In this exercise, answers must be rounded off to two decimal places where appropriate.

1. Find the volume and surface area of the following prisms:

al

RN T SRR =

2. (a) The surface area of a rectangular prism is 136 cm?. If the length is 80 mm and the width is 4 cm,
calculate the height of the prism.
(b) If the volume of a triangular prism is 1 400 cms and the height is 20 cm, then calculate the area of
the base.
(c) The surface area of a cube is 384 cm?. Calculate the length of a side.
(d) The surface area of a closed cylinder is (1200 7) cmz. If the height is 7 cm, calculate the radius.

3. Consider the following three closed hollow prisms:

2 omm

T 00am

(a) Calculate the volume ( cm?) of each of the three prisms.

(b) Calculate the surface area ( cm? ) of each of the three prisms.

(c) If the cylinder and rectangular prism are open on top, calculate the surface area of these
prisms.

4. Three solid wooden objects, a rectangular prism (A), a cube (B) and a cylinder (C), are shown below.

0

Z0em

(a) Show that A and B have the same volume.

(b) Calculate the value of r for which C has the same volume as A and B.

(c) Assuming that the radius of C is the same as the value calculated in (b), which prism will have
the largest surface area?

5. A company manufacturing solid chocolate bars has two new packaging containers that will have
same amount of chocolate inside. The one container is a triangular prism with an equilateral triangle
as a base. The other is a rectangular prism. The company wants to cut down on the cost of the
cardboard used for making a container.

5 é% Determine which container will be
L . the least expensive to wrap.
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TOPIC: MEASUREMENT (Lesson 3) | Weighting | | Grade | 10

Term Week no.

Duration 1 hour Date

Sub-topics The effect on volume and surface area when multiplying any
dimension by a scale factor

RELATED CONCEPTS/

TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

RESOURCES

GRADE 10 L
MATHEMATICS SIVAVULA

T I-f:_i, E\_G

nETAES

EORS/MISCONCEPTIONS/PROBLEM AREAS

METHODOLOGY

When the dimensions of a prism are multiplied by a number k (called the scale factor), then :

e The surface area of the new prism formed after multiplying the dimensions of the original
prism by a scale factor k is equal to k2 x surface area of original prism.

e The volume of the new prism formed after multiplying the dimensions of the original prism
by a scale factor k is equal to k3 x volume of original prism.

e Ifk>1, then the new prism formed is an enlargement of the original prism.

e |f 0 <k <1 then the new prism formed is a reduction of the original prism.

NOTE: The original prism and the enlarged (or reduced) prism are similar to each other.

Consider a rectangular prism with length = x, breadth =y and height = z
The volume will be: V = xyz and the surface area will be: SA = 2xy + 2yz + 2xz

If each dimension is multiplied by k
SA = 2k?*xy + 2k?*yz + 2k?*xz V =k3xyz

Examples:
1. If a cylinder has a radius of x cm and a height of y cm what will happen to the volume if:
(@) the radius is doubled?
V =mx%y

V = m(2x)*y = 4mx?y... radius doubled; the volume is 4 time its original size.

(b) the height is tripled?
V =m.rx?y
V = m.x%?3y = 3nx?y... height tripled; the volume is 3 time its original size.

(c) both the radius and the height are halved?
V =mx%y
x\2 y

V=m (E) = %nxzy The volume is one eights of its original size.

2. The surface area of a cube is 2 400 cm? and its volume is 8 000 cm3. Determine the surface area and
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volumeldHEtIBadmted THtRe Qimeneions b IHe orgiral Gebd @péimultiplied by a scale factor of 3.

SAeupe = 2 400 X 32 = 21 600cm? Voure = 8 000 X 33 = 216 000cm?

ACTIVITIES/ ASSESSMENT

1. A cylinder has a height of 6 cm and a diameter of 8 cm. The dimensions are doubled.
(a) What is the scale factor?
(b) Show that the surface area of the enlarged cylinder is k? x surface area of original.
(c) Show that the volume of the enlarged cylinder is k3 x surface area of original.

2. The surface area of a cuboid is 0,0292 mzand its volume is 24 cm?.
(a) Determine the surface area (in cm?) and volume (in cm?) of the rectangular prism formed if the
dimensions of the original cuboid are multiplied by 5.
(b) Suppose that the volume of the original cuboid is increased by 8 times its value. What is the
surface area of the enlarged cuboid?

3. The surface area of a cube is 96x? and its volume is 64x3. Determine, in terms of x:
(a) the surface area and volume of the cube formed if the dimensions of the original cube are halved.
(b) the length of a side of the reduced cube.

4. A cylinder has a height of 8 cm and a radius of 7 cm. The height remains constant but the radius is
doubled.
(@) What is the volume of the enlarged cylinder?
(b) How does the volume of the larger cylinder relate to the volume of the original cylinder?
(c) What is the surface area of the enlarged cylinder?
(d) How does the surface area of the larger cylinder relate to the surface area of the original cylinder?

5. A cylinder has a height of b units and a diameter of 2a units.

(a) Determine the volume and surface area in terms of a and b.

(b) If you want to double the volume but keep the radius the same, by what scale factor will the height
increase?

(c) If the radius is doubled but the height stays the same, by what number will the area of the base of
the cylinder increase?

(d) If the radius is doubled but the height stays the same, by what number will the area of the side
surface of the cylinder increase?

6. Cylinder A and B are similar. The volume of A is 240 cm?. =
A 3
— 3 s £
(a) Calculate the scale factor and hence the volume of B. ; °
(b) Calculate the ratio of the surface areas of A and B. 230 cm’

7. Two soup tins are similar. Tin P can hold 500 grams of soup while tin Q can hold 750 grams of soup.
The height of tin P is 11 cm.

(a) Calculate the height of tin Q.
(b) Calculate the ratio of the areas of the circular bases.

8. The heights of two similar rectangular prisms are in the ratio 4:5.
(a) Calculate the ratio of the surface areas of the rectangular prisms.
(b) Calculate the ratio of the volumes of the rectangular prisms
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TOPIC: MEASUREMENT (Lesson 4) | Weighting | | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Volume and Surface Area of Pyramids, Spheres and Cones

RELATED CONCEPTS/ | Right pyramid, sphere, cone
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Area formulas: rectangle, square, circle

RESOURCES
- - L2 GRADET0 B
MATHEMATICS SIYAVULA

R YRlY
e THilG

L asmis

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Not choosing the correct and relevant formula. Formula.
Unable to separate between surface area and volume.

METHODOLOGY

A sphere is a perfectly round object in three-dimensional space that resembles the shape of a
completely round ball. The points on the surface of the sphere are the same distance from the centre.
The radius is the straight line from any point on the sphere to its centre.

The volume of a sphere is given by the formula: V = §m"3 AND SA = 4mr?

A pyramid is a polyhedron in which three or more triangles are based on the sides of the polygonal
base and meet in one point called the apex of the pyramid. Right pyramids are such that the apex is
perpendicularly above the centre of the regular base. The right pyramid shown has a square base and

four congruent triangles meeting at the apex of the pyramid.
Apex

The volume of a right pyramid is given by the formula: V = %(area of base) X height

SA = Sum of the area of the base (square) and four congruent triangles.

A right circular cone is similar to a pyramid in that it has an apex. The difference is that it has a
circular base.
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The volume of a right cone is given by formula: V = %nrzh AND  SA = nr? + mrs, where, | is
the slant height.

Examples:
1. Given a large right square pyramid made of metal and glass. The length of one side of the base is
35,4 m and the height is 21,6 m. The base of the pyramid is open.

Calculate:
(a) the exterior surface area of the pyramid (metal and glass).
The exterior surface area consists of the sum of the areas of the four congruent triangles:
AABC, AACD, AAED and AABE

SA =4(b xh)

A= %BC x AG
= %(35,4)(27,92579453 ) In AAGF, GF =3 CD =17,7m
— 494,2865631 m? Therefore, AG = /21,62 + 17,72 = 27,92579453 m

(b) the volume of the pyramid.
V= %(area of base X height)

=2(354 X 35,4) X 21,6 = 9 022,75 cm?

ACTIVITIES/ ASSESSMENT

1. Find the volume and surface area of the following shapes:

(@) A sphere with a radius of 2cm.

(b) A right square pyramid, with the length of one side of the square being 4cm and the height from
the base to the apex is 5cm.

(c) A right cone with a radius of 55mm and a height of 70mm.

(d) A sphere with a radius of 16mm.

(e) A right equilateral triangle pyramid with the length of one side of the equilateral equal to 15cm
and the height equal to 8cm. The distance from the centre of the pyramid (where the height is
measured) to the midpoint of one side of the triangle is 6¢cm.

() A right cone with a radius of 3.4cm and a height of 11cm.

(9) A right circular pyramid with a radius of 14mm and a height of 17mm

2. Calculate the surface area and volume of the following closed solids. Round your answers off to two
decimal places.
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3. The base of the given triangular prism is an equilateral triangle. The height of the prism is 12 cm and
the length of a side of the triangular base is 10 cm.

Calculate:
(a) the area of the triangular base (ABCD)
(b) the area of AABC
(c) the surface area of the prism
(d) the volume of the prism

4. A frustum is formed by removing a small cone from a similar larger cone. The height of the small
cone is 20 cm and the height of the larger cone is 40 cm. The diameter of the larger cone is 30 cm.

Calculate:
(@) the radius of the small cone
(b) the volume of the frustum

5. A solid right circular cone is placed centrally within a container in the shape of a hemisphere.
The radius of the hemisphere is 20 cm and the distance from the circular base of the cone to the
top of the hemisphere is 2 cm.

Calculate the volume of the right circular cone. Round off your answer to the nearest whole number.

6. A barn is constructed as follows:
The room space is constructed as a right rectangular prism with a square base. The length of one side
of the base of the prism is equal to 15 metres. The height of the wall of the room is 20 metres. The
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MARKS: 25 DURATION: 30 Min

INSTRUCTIONS

Answer ALL the questions

QUESTION 1[15 Marks]

1.1 In the figure, the cube and the cylinder have equal volume. If two sides of the cube are doubled, and the diamete
of the cylinder is doubled, will the volumes of the resulting prisms still be equal? Show all calculations.

‘ ==

‘V

()
1.2 Consider the figures below and determine:
\ ,/"F_ T T —
. . 15 em
30 cm
24 cm
18 cim
18 cm —
1.2.1 the surface area and the volume of the prism (3)
1.2.2 the surface area and the volume of the cylinder (3)
1.2.3 the surface area if the edge of the base of the prism is doubled. 2
1.2.4 the surface area if the edge of the base of the prism is doubled. (2)
274
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QUESTION 2 [10 Marks]

2.1 APQR is an equilateral triangle, with the measurement of each side equal to 12cm

P
12 12
Q
R 12
2.1.1 Use any appropriate method to show that the perpendicular height of the triangle is 10,39cm. 3)
2.1.2 Hence, calculate the area of the triangle. (2)

2.2 A triangular pyramid is constructed using four triangles that are the same as the triangle in 2.1 (i.e. an
equilateral triangle with sides measuring 12cm).

2.2.1 Calculate the perimeter of the base of the pyramid (1)

2.2.2 Explain how you know that the height of the slanted triangles is 10,39cm. (1)

2.2.3 Calculate the total surface area of the pyramid (3)
275
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TOPIC: LEEGRTT) S LanmOT SN §H Ry CPTI6 + 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Theoretical probability and Relative frequency

RELATED CONCEPTS/ | Probability, sample space, event, outcome
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Probability, probability scale, likely, impossible, certain

RESOURCES

i Ol =

GCRADE 10 »
MATHEMATICS SIYAVULA

L VErY
8 THiING

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Not reading the given statement with understanding

METHODOLOGY

Probability is a measure of likelihood of an event to occur. It is a ratio comparing how many times an
outcome can occur compare to all possible outcomes.

That is, Probability =

number of expected outcomes

number of possible outcomes

Possible outcomes of an experiment is called a sample space(S) and the number of expected outcomes
is called an event.
An event(E) is a specific set of outcomes of an experiment that you are interested in. It is the subset of
the sample space.

The number of ways an event can occur (favourable outcome) divided by the number of total outcomes
is called theoretical probability. Theoretical probability does not require an experiment, it is what is

expected.
Number of favourable outcomes

P(event) = Number of total outcomes
_NE)
PE) =N

Remember that the probability of an event happening is a number in the interval [0 ;1].
Probability can be expressed as a fraction, decimal, or percentage.

Examples:

1. A bag contains 10 red marbles, 8 blue marbles and 2 yellow marbles. Determine the theoretical
probability of getting a blue marble.

There are 8 blue marbles. Therefore, the number of favorable outcomes = 8
There are a total of 20 marbles. Therefore, the number of total outcomes = 20

Number of favourableoutcomes 8 2
P(event) = =—==
Number of total outcomes 20 5
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2. Find thé JroNEbi e G 6llikg &1 Bven hamuerHemioNingGIid6dntaining the numbers 1 — 6.

Express the probability as a fraction, decimal, ratio and percent

The possible even number are 2, 4, 6
Number of favorable outcomes = 3
Total number of outcomes = 6

Number of favourableoutcomes 3 1
P(event) = =-=-
Number of total outcomes 6 2

The probability = % (fraction) = 0,5 (decimal) = 1:2 (ratio) = 50% (percent)

Comparing theoretical and experimental (relative frequency) Probability

The relative frequency of an event is the number of times that the event occurs during an experimental
trial, divided by the total number of trials conducted.

Number of positive trials

R A r =
elative f equency Total number of trials

Example:

3. A die is tossed 44 times and lands 5 times on the number 3. What is the relative frequency of
observing the die land on the number 3? Write your answer correct to 2 decimal places.

Total number of trials = 44
Number of positive trials =5
5

Relative frequency = e 0,11

Therefore, the relative frequency of observing the die on the number 3 is 0,11.

4. A dieis rolled 12 000 times. Approximately how many times do you expect the die to land on a
factor of 6.
Outcome: {1; 2; 3; 4; 5; 6} Factors of 6: {1; 2; 3; 6}

Theoretical probability = = =

; Numb ible trial 2
Relative frequency = Lnberof possible trial _ _J ~ 2

Total number of trials 12000 =

12 000%x2

Number of possible trials ~ ~ 8000 times.

ACTIVITIES/ ASSESSMENT

1. 70 tickets were sold in a competition. The prize is a smartphone. Mpho decided to buy 12 tickets.
What is the probability that he will:
(a) win the prize? (b) not win the prize?

2. A die is tossed 27 times and lands 6 times on the number 6.
What is the relative frequency of observing the die land on the number 6? Write your answer correct
to 2 decimal places.

COMPILED BY PINETOWN DISTRICT MATHEMATICS ADVISORS:
M.B. MPISI, Z.1. SHANGASE, P.T.C. ZUNGU & S.M. MQADI

277



3. A coin 19 fO006H OGS ari TNdS 17 imes OR héals 1y S1CS - Com

What is the relative frequency of observing the coin land on heads? Write your answer correct to 2
decimal places.

4. A six-sided die is thrown. Determine the probability of:
(a) throwing a 6 (b) throwinga 3 ora 4
(c) throwing an even number (d) not throwing a 2

5. A container is filled with 5 blue blocks, 8 red blocks, 6 green blocks and 9 white blocks. A block is
taken out of the container at random. Find the probability of taking out:
(a) a blue block (b) a white block
(c) ared or green block (d) a brown block
(e) any block that is not white

6, A cupboard contains 5 shirts, 3 pairs of jeans and 8 pairs of socks.
(a) What is the probability of taking out, at random, one pair of socks?
(b) What is the probability of taking out, at random, a shirt or pair of jeans?
(c) What is the probability of not taking out a pair of jeans?
(d) Assuming that you have already taken out a pair of socks from the cupboard and put them on your
feet. What will the probability now be of taking out a shirt?

7. There are 52 cards in a standard deck of cards of which 13 are hearts. A card is drawn at random,
returned, and then the deck is reshuffled. This is repeated 50 000 times.
Which of the following do you consider to be the most reasonable answer for the number of times that
a card of hearts was chosen? Motivate your answer.
A. 31210 B. 2003 C. 12685 D. 25443

8. A card is drawn from a pack of 52 cards. Determine the probability of drawing:
(@) a heart (b) a jack of clubs (c) an ace
(d) a king or queen (e) neither a heart or a spade

9. A dart is thrown at random onto a board that has the shape of a circle as shown in the figure.
The two circles are concentric (have the same centre).

Calculate the probability that the dart will hit the shaded region.

10. An arrow is shot at random onto rectangle ABCD. E, F, G and H are the midpoints of the sides of
rectangle ABCD. Let ED =x and DH =Y.

E D
Calculate the probability of the arrow:
(@) landing in AAEF. F H
(b) landing in the shaded region.
(c) landing in either in ACGH or the unshaded area. B > .
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TOPIC: LEEGR2) S LanmOT SN §H Ry CPTI6 + 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Venn Diagram

RELATED CONCEPTS/ | Sample space, event
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Probability, outcome,

RESOURCES

i GRADE 10 -
MATHEMATICS SIYAVULA

LVEPY

Th iNe

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Difference between P(E) and n(E), not putting remaining items of a sample space in a Venn diagram

METHODOLOGY

The set of all possible outcomes of an experiment is called the sample space and is denoted by the
symbol S. When rolling a die, the sample space is given by the set S= {1; 2; 3; 4; 5; 6} .

An event is a subset of the sample space and is denoted by a given capital letter.
When rolling a die, if A is the event in which the die lands on an even number, then A= {2; 4; 6} .

We use a special diagram, called a Venn diagram to represent events in a sample space. The sample
space is represented by a rectangle and the events by circles inside the rectangle.

The probability of event E occurring is given by the formula: P(E) = % where P(E) is the probability
of event E occurring, n(E) is the number of outcomes in E and n(S) is the number of outcomes in the
sample space.

Examples:

1. The letters of the word ENGLISH are written on cards and placed in a hat. One card is drawn
randomly. Let A be the event in which a consonant is drawn.

(a) Draw a Venn diagram showing all outcomes.

Event A S

(b) Write down the outcomes of the sample space (S) and event A in set form.

Sample Space: {E; N; G; L; I; S; H)
Event A: {N; G; L; S; H}
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(c) Write down n(A) and n(S)
n(A)=5andn(S) =7

(d) Calculate P(A)
n4) _ s

P(4) = ns) 7

2. A 12-sided dodecahedral die is rolled. The following events are defined:
A = {multiples of 3} B = {factors of 9} C = {multiples of 5}

(a) List the outcomes of events in set form.

A={3;6;9; 12} B ={1; 3; 9} C={5,10}
(b) Draw a Venn diagram to represent these events.
S
A B
11
QD

2 4 7 & @

(c) Determine P(A), P(B) and P(C).
P(A) ===1 P(B)===1 P(O)====

ACTIVITIES/ ASSESSMENT

1. Pieces of paper labelled with the numbers 1 to 12 are placed in a box and the box is shaken. One
piece of paper is taken out and then replaced.

a) What is the sample space, S?

b) Write down the set A, representing the event of taking a piece of paper labelled with a factor of
12.

c) Write down the set B, representing the event of taking a piece of paper labelled with a prime
number.

d) Represent A, B and S by means of a Venn diagram.

e) Determine: n(S), n(A) and n(B)

2. The letters of the word RANDOMLY are written on cards and placed in a hat. One card is drawn
randomly. Let A be the event in which a vowel is drawn.

(a) Draw a Venn diagram showing all outcomes.

(b) Write down the outcomes of the sample space (S) and event A in set form.
(c) Write down n(A) and n(S)

(d) Calculate P(A)

3. A twelve-sided die is rolled. The following events are defined:
A = {the first five natural numbers} B = {the first two multiples of 5}
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(a) Write down the set A, n(A) and P(A).
(b) Write down the set B, n(B) and P(B).
(c) Draw a Venn diagram to represent the actual outcomes.

4. A twelve-sided die is rolled. The following events are defined:
A = {the first five prime numbers} B = {the first two multiples of 6 }

(@) Write down the set A, n(A) and P(A).
(b) Write down the set B, n(B) and P(B).
(c) Draw a Venn diagram to represent the actual outcomes.

5. Consider the given Venn diagram.

(@) Write down the sets S, A, B and C.
(b) Write down n(A), n(B) and n(C).
(c) Calculate P(A), P(B) and P(C).

6. In a survey conducted at a music store in Johannesburg, it was found that 120 people bought only
Trance music, 150 bought only Deep House music and 100 people bought both. Twenty people did
not buy either Trance or Deep House music.

Let T = { Trance music} and D = {Deep House music }

(a) Draw a Venn diagram to represent events T and D.

(b) Determine n(T), n(D) and n(S).

(c) Calculate the probability of selecting, at random, a person who likes only Deep House music.
(d) Calculate the probability of selecting, at random, a person who likes only Trance music.

(e) Calculate the probability of selecting, at random, a person who likes neither types of music.
(f) Calculate the probability of selecting, at random, a person who likes both types of music.
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TOPIC: LEEGRTS) © LanmOT SN gH Gy CPTI6 + 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Complement of events, Union of events and Intersection of events

RELATED CONCEPTS/ | Complement of events, union, intersection
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Probability formula, sample space, events, Venn diagram

RESOURCES

=

GRADE 10 )
MATHEMATICS SIYAVULA

[ ' = w
1 I -
=) ey | |

. THile

ERRORS/I\/IISCONCEPT.ONS/PROBLEM AREAS

Difference between P(E) and n(E), application of terms like union, intersection, complement of events

METHODOLOGY

The complement of an event A is the event consisting of all outcomes that are in the sample space, but
not in A. We write the complement of A as not A or A’.

For example, if you roll a die and A is the event in which the die lands on an even number, then:
S={1,2;3,4,5,6} A={2,4,6} notA={1;3;5}

The intersection of two events, event A and event B, is the collection of all outcomes that are elements
of both A and B simultaneously. It corresponds to combining descriptions of the two events using the
word “and”. We write this intersection of event A and event B as AnB or A and B.

For example, if you roll a die and A is the event in which the die lands on an even number and B is the
event that the die lands on a prime number, then:

A={2;4;6} B=1{2;3;5} AandB= {2}

The union of two events, event A and event B, is the event consisting of all outcomes that are in at least
one of these events. The union consists of outcomes that are either in A, or in B, or in both. This
basically means that we put all of the outcomes of A and B together by uniting them into one big set.
We write the union of event A and event B as AUB or A or B.

For example, if you roll a die and A is the event in which the die lands on an even number and B is the
event that the die lands on a prime number, then:

A={2;4;6} B=1{2;3;5} AorB={2;3,4;56}
Examples:

1. In a certain experiment, the sample space is S= {a; b; c; d; e; f; g; h} .
Events A and B are defined as follows:

A={a;b;c;d;e} B={d;e;f;g;h}
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(b) List the outcomes in:

(1) not A (2) Aand B

={f, g, h}

(c) What is the value of:
(1) n(not A)

={d; e}

=3
(d) Determine:
(1) n(not A and B)

=2

not A = {f; g; h}
B={d; e f;g; h}
not A and B = {f; g; h}

| w

(4) P(not A or B) (5) P(not A or not B)

g not A = {f; g; h}
not B = {a; b; c}

6 3

8 4

to Geography (G) and Accounting (A).
8

(@) How many learners take:

(1) both Geography and Accounting?

G A

o0

(2) neither Geography nor Accounting?
(3) at least one of the subjects?

(4) Geography but not Accounting?

(1) P(not A)

not A =10 +90 =100

(@) RepredA A ARG E AR avERH HiagHasPTYSICS . Com

(2) n(A and B)

(2) P(not A and B)

not A or not B = {a;

2. The diagram shows the subjects taken by the matric group in Kwazamakuhle FET school with respect

(b) If a learner is chosen at random from this group, determine:

D)

(3)AorB

={a; b;c;d;e; f; g; h}

(3) n(AorB)
=8
(3) n(not A or B)

not Aor B={d;e; f;g; h}
=5

(6) P(not A and not B)

notAandnotB={ }

0

b; c; f, g; h} ==5=0

30 learners
90 learners
60 learners (10 + 30 + 20)

10 learners

(2) P(G or (not A))

G=10+30

not A=10+90
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Downloaded from StanmorepnysSIiCS.E@Mhot A = 10 + 30 + 90

P(notA)=%=§ P(G or (not A) =%=§
(3) P((not G) and A) (4) P(not(G and A)).
not G=20+90=110,A=20+30=50 not (G and A) = 10 +20 + 90 = 120
P((not G)and A) = = = = P(not(G and A)) = = =

3. In a group of 50 people, 30 can speak Afrikaans (A) and 40 can speak IsiZulu (). There are 25 of
these people that can speak both languages.
(@) Draw a Venn diagram showing this information.
Start in the middle with the intersection and then work your way outwards.
A 1
2 pCERED

(b) How many of these 50 people cannot speak either of the two languages? 5 people

(c) If a person is chosen from this group at random, find the probability that this person can speak:
(1) at least one of the two languages (2) IsiZulu but not Afrikaans

_ 52515 45 _ 9 Isizulu = 25 + 15: not Afrikaans = 15 + 5
50 50 10 15 3

50 10

ACTIVITIES/ ASSESSMENT

1. A twelve-sided die is rolled.
(@) Write down the sample space in set form.
(b) Determine the probability that the die will land on an even number.
(c) Determine the probability that the die will land on a prime number.
(d) Determine the probability that the die will land on an even and prime number.
(e) Determine the probability that the die will land on an even or prime number.
(f) Determine the probability that the die will land on a prime number, given that the number is
greater than 8.

2. You are given the sample space S = {a; b; c; d; e; f; g} with the following events:

A={a;b;c} B={ef} C={cd;e}
Determine:
(@) P(A) (b) P(A and C) (c)P(AorC)
(d) P(B or C) (e) P(not A) (f) P(not B)

3.A={a;b;c;d;e},notA={f;g;h} andB={c;d;e;f }aregiven.
Determine:
(a) the sample space S (b) P(A) (c) P(A and B)
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4. A twelve-sided die is rolled. Suppose that the following events are given:
A = {multiples of 3} B = {factors of 12}

Determine:
(@) n(A and B) (b) n(A or B) (c) n(not A)
(d) n(not B) (e) P(A and B) (F) P(A or B)
(9) P(not A) (h) P(not B) (i) n((not A) and B)
() P((not A) and B) (k) n(A and (not B)) (1) P(A and (not B))
(m) n((not A) or B) (n) P((not A) or B) (o) n(A or (not B))
(p) P(A or (not B)) (g) n(not(A and B)) (r) P(not(A and B))
(s) n(not(A or B)) (t) P(not(A or B)) (u) P((not A) and (not B))

5. In a recent sports survey, it was found that 120 people enjoy watching cricket only, 95 people enjoy
watching rugby only and 45 people enjoy watching both sports. There were 40 people who don’t
watch either sport.

(@) Draw a Venn diagram to illustrate this information.
(b) How many people watch cricket in total?
(c) How many people watch rugby in total?
(d) How many people were there in the survey?
(e) Determine the probability that a person selected watches both sports.
(f) Determine the probability that a person selected watches none of the sports.
(g) Determine:
(i) P(C or (not R)) (if) P(R and (not C))

6. In a survey on brain diseases conducted by medical researchers, it was found that of a total of 1 520
genes, 454 are associated with Alzheimer’ s disease, 1 091 are associated with Multiple Sclerosis
and 40 genes are associated with both diseases.

(a) Draw a venn diagram to illustrate this information.

(b) How many genes are not associated with either of the diseases?

(c) Determine the probability that a gene, selected at random, will be associated with Alzheimer’s
disease and Multiple Sclerosis.

(d) Determine the probability that a gene, selected at random, will be associated with at least one of
the diseases.

(e) Determine the probability that a gene, selected at random, will be associated with only one of the
diseases.

(f) Determine:

(i) P((not A) or (not M)) (ii) P((not A) and (not M))

7. The probability that Tumi will not see a movie today is 0,3. The probability that he will go to a
restaurant today is 0,6. The probability of him seeing a movie and going to a restaurant today is 0,4.
Determine the probability that he:

(a) doesn’t go to a movie or a restaurant. (b) only goes to a movie.
(c) only goes to a restaurant. (d) doesn’t go to a movie.
(e) doesn’t go to a restaurant. (F) goes to either one or the other.

8. 100 boys - 60 from school P and 40 from school K - were included in a survey in which they were
asked whether or not they liked Mathematics. The results were as follows:
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Like Mathematics Don’t like Mathematics
School K 16 24
School P 40 20

A learner is chosen at random from this group. Suppose that the following events are defined:

A = {learners from school P} and B = {learners who don't like Maths }
(a) Describe the event (not A) and B in words.
(b) Calculate:

(i) P(A) (ii) P(A or B) (iiii) P(A and (not B))
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[TOPIC: PROBABID(LESOnE) S LanmoT ERsigheing C

OIf5 + 3 | Grade | 10

Term Week no.
Duration 1 hour Date

Sub-topics The Fundamental Laws of Probability
RELATED CONCEPTS/

TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Probability formula, sample space, events, Venn diagram

RESOURCES

GRADE10 .
MATHEMATICS SIYAVULA

SXCEY
Tl-t.i 1;\..5

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

METHODOLOGY

The following two laws are always valid and form the basis of probability theory. When used correctly,

they can make many probability problems much easier to solve.

i |
-

Consider the following Venn diagram:

ni) _ 6 né4 _ s

P(4) = n(s) 10 P(B) = n(s) 10
_né_ 2 n) _
P(AandB) = ) = 10 P(AorB) = S

P(A) + P(B) P(AandB)

:—-|————:—
10 10 10

Therefore, P(AorB) = P(A) + P(B) — P(AandB)

P(notA) = 2% _ &

10 10
Therefore, P(notA) = 1 — P(A)
Example:

1. IfP(A)=0,7; P(B) = 0,5 and P(A and B) = 0,4, determine:

1-PA)=1-2=2

9

10

4
10 10

(@) P(A or B) (b) P(not A)

P(AorB) = P(A) + P(B) — P(AandB) P
=07+05-04=08

(c) (c) P(not (A or B))

(notA) =1-P(A4)
=1-0,7=0,3
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P(not(AandB)) =1 — P(AorB)

(c) P(A and (not B))

P(A and B) =0,15
P(4A)=0,75=0,15+0,6
P(notB)=1-02=08=02+0,6

~ P(A)and(notB) = 0,6

Venn diagram:

Downloaded from StanmorephnysicS.com

(b) P(B)

P(AorB) = P(A) + P(B) — P(AandB)
0,8=0,75+P(B) — 0,15

0,8 — 0,75 + 0,15 = P(B)
P(B) =0,2

=1-08=0,2
2. If P(not A) =0,25 ; P(A or B) =0,8 and P(A and B) = 0,15, determine:
(a) P(A)
P(notA) =1-P(A)
0,25=1-P(A)
0,25—-1=—-P(A)
—0,75 = —P(A)
P(A) =0,75

(d) P((not A) or B)

P(B) = 0,15+ 0,05

P(notA) = 0,25 = 0,2 + 0,05

P((notA)orB) =0,15+ 0,05+ 0,2
=04

Venn diagram:

CO-)) ¢@)

S

P(A)and(notB) = 0,6

P((notA)orB) = 0,15 + 0,05 + 0,2 = 0,4

ACTIVITIES/ ASSESSMENT

1. IfP(A)=0,5 P(B)=0,7 P(A and B)
(b) P(not A)

(@) P(A or B)
(e) P(not (A and B))

(d) P(not (A or B))

P(AorB) =2

2.P(A) = § :
(b) P(not A)

(a) P(B)
(e) P(A or (not B))

(d) P((not A) or B)

3. IfP(not A)=0,4 P(AorB)=0,9
(a) P(A) (b) P(B)
(d) P((not A) or B) (e) P(A or (not B)) (f

(@ P(AorB) (b) P(A and B)

5. If P((not B) and A) = 0,3 P(Aand B)=0,1

(@) P(A or B) (b) P(B or (not A))

=0,3, determine:

(c) P(not B)
(F) P((not A) and B)

P(AandB) = % determine:

(c) P(not (A or B))
(f) P((not A) and B)

P(Aand B) =0, 2, determine:

(c) P(A and (not B))

) P((not A) and B)

4. 1f P(A) = 0,38 ; P(B) = 0,45 and P(not(A or B)) =0, 4, determine:

(c) P(A and (not B))
P(not (A or B)) =0, 2, determine:

(c) P(B and (not A))
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TOPIC: PROBABILITY (Lesson 5) | Weighting | 15+ 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Mutually exclusive events, Exhaustive and complementary events

RELATED CONCEPTS/ | Mutually exclusive, exhaustive, complementary events
TERMS/VOCABULARY

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Probability formula, sample space, events, Venn diagram, probability laws

RESOURCES

"

CRADE10 »
MATHEMATICS SivavuLA

SE=LE

Lo o v

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Using formulars correctly, understanding and applying probability terms correctly

METHODOLOGY

Two events are mutually exclusive if they do not share any common outcomes and can therefore never
both take place at the same time i.e., there is no intersection. If A and B are mutually exclusive,
P(AandB) = 0.

P(AorB) = P(A) + P(B) — P(AandB)

P(AorB) = P(A) + P(B) — 0 COB
. P(AorB) = P(A) + P(B)

1. If P(A) = 0,3 and P(B) = 0,4 where A and B are mutually exclusive events, determine:

There is no intersection
s

(@) P(Aand B) (b) P(A or B) (c) P(not (A or B))
P(AandB) =0 P(AorB) = P(A) + P(B) P(notAorB) = 1 — P(AorB)
=03+04=0,7 =1-07=03

Two events A and B are said to be exhaustive if, together, they cover all elements of the sample space,
i.e. P(AorB) =1

&D))

Two events, A and B, are said to be complementary if they are both exhaustive and mutually
exclusive.

@O
P(AorB) = g =1 P(Aand B) =0

P(AorB) = P(A) + P(B) — P(AandB)
1=P(A)+P(B)—0
~P(A)+PB) =1

P(MorN) = g =1

S
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NOTE: F&/ CoMipleméiery dVertsl Stanmorephysics.com
P(A and B) = 0 (mutually exclusive) and P(A or B) =1 (exhaustive) and P(A) + P(B) =1

2. A and B are mutually exclusive events with P(not A) = 0,3 and P(A or B) =0,8
(a) Determine P(B).

P(A) =1—-P(notd) =1-0,3=0,7
P(AorB) = P(A) + P(B) — P(AandB)
08=0,7+P(B)—-0
P(B) =0,1

(b) Explain why A and B are not complementary.

~ P(AandB) = 0 mutually exclusive
P(A or B) = 0,8 and for exhaustive events P(A or B) =1

For complementary events, events must be mutually exclusive and exhaustive.
Event A and Event B are mutually exclusive but not exhaustive
Therefore, event A and event B are not complementary

3. IfP(A)=0,6 and P(B) = 0,5, prove that A and B cannot be mutually exclusive.

For mutually exclusive events: P(AorB) = P(A) + P(B) =0,6 +0,5=1,1

This is impossible since probabilities can never exceed 1. Therefore, the events can never be mutually
exclusive.

ACTIVITIES/ ASSESSMENT

1. A and B are mutually exclusive events such that P(A) = 0,6 and P(B) =0,3..
Determine P(A and B) and P(A or B) .

2. A and B are mutually exclusive events such that P(A) = 0, 25 and P(not B) = 0,58.
Determine P(A or B) .

3. The events C and D are mutually exclusive with P(not C) = 0,3 and P(C or D) =0,8 .
Determine P(D) .

4.1f P(A) =0, 4 and P(A or B) = 0,5, determine P(B) if:
(@) A and B are mutually exclusive (b) P(Aand B) =0,3

5. Determine whether the following events are complementary if
(@) A={a; b;c;d} andB=d;e;f; g} (b)) A={a;b;c;d} and(c) A={a;b; ;d} and B = {e; f; g}

6. 1f P(A)=0,25; P(B) =0,5and P(A or B) = 0,625
(a) Calculate P(A and B)
(b) Are events A and B are complementary? Give reasons.

7. A smoke detector system in a large warehouse uses two devices, A and B. If smoke is present, the
probability that it will be detected by device A is 0,95. The probability that it will be detected by
device B is 0,98 and the probability that it will be detected by both devices simultaneously is 0,94.
What is the probability that the smoke will not be detected
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TOPIC: LEEGRTG) © LanTmOT SN §HGRg CPTI6 + 3 | Grade | 10
Term Week no.

Duration 1 hour Date

Sub-topics Consolidation and Extension Exercise

RELATED CONCEPTS/ | Vocabulary: Probability, sample space, event, outcome, Complement of

TERMS/VOCABULARY | events, union, intersection, Mutually exclusive, exhaustive,

complementary events

Probability Fundamental Laws: P(AorB) = P(A) + P(B) — P(AandB)
P(notA) =1—-P(A4)

PRIOR-KNOWLEDGE/ BACKGROUND KNOWLEDGE

Using formulars correctly, understanding and applying probability terms correctly

RESOURCES

ERRORS/MISCONCEPTIONS/PROBLEM AREAS

Using formulars correctly, understanding and applying probability terms correctly

METHODOLOGY

ACTIVITIES/ ASSESSMENT

1. A survey was conducted at Mbusi High School to establish how many of the 650 learners buy
vetkoek and how many buy sweets during break. The following was found:
* 50 learners bought nothing
* 400 learners bought vetkoek
* 300 learners bought sweets
(a) Represent this information with a Venn diagram.
(b) If a learner is chosen randomly, calculate the probability that this learner buys:
I. sweets only
ii. vetkoek only
iii. neither vetkoek nor sweets
iv. vetkoek and sweets
v. vetkoek or sweets

2. In aclass there are
* 8 learners who play football and hockey
* 7 learners who do not play football or hockey
+ 13 learners who play hockey
* 19 learners who play football
How many learners are there in the class?

3. In a survey on internet usage, it was found that out of a total of 27 people, 16 use ADSL lines, 15 use
wireless internet and 3 use neither of the two. What is the probability that a person chosen at random
uses both internet connections?

4. Simon and his girlfriend decide to go out one evening. They can see a movie, go to a restaurant or do
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[ both. The QrOBRGIYIGTGhehT SaBihg 2 haUia 198.6 FiNY probabi iy T8 them going to a restaurant is

0,7. The probability of them seeing a movie without going to a restaurant is 0,2. What is the
probability of them not seeing a movie and not going to a restaurant?

5.1fn(S) =46, n(A) = n(B) =19 and n(not (A or B)) =11, determine:
(@) P(A and B) (b) P(A or B) (c) P((not A) and B)

6. Determine whether the following events are complementary:
(a) A and B, if P(4) = P(notB) = g
(b) C and D, if P(C) = % P(D) = § and P(not(CorD)) = 0
(c) Fand G, if P(notF) = 19—1,P(G) = % and F and G are mutually exclusive

7. G and H are inclusive events in a sample space S. If it is given that
P(GorH) = %,P(G) = % and P(H) = % determine P(GandH) and the value of P(notG).

8. Two events, K and L, are such that P(K) =0,7; P(L)=0,4and P(Kor L) =0,8. Determine:
(@ P(Kand L) (b) P(K and (not L))

() n(L)ifK={a;b;c;d;e; f; g}
9. Givenevent A={1; 2; 3; 4} =, event B = {5; 6} and P(A or B) :g :
(a) Determine the values of P(A) and P(B) .
(b) A third event C is mutually exclusive with A as well as B and P(B or C) :g . Determine P(A or C)

10. The diagrams below represent a class of learners. A is the set of girls and B is the set of learners that
like rugby.

A BI° o B[° [A B [a B [’
Diagram | Diagram 2 Diagram 3 Diagram 4
Indicate the diagram representing:
(@) the girls who like rugby (b) the boys who like rugby
(c) the girls who dislike rugby (d) the boys who dislike rugby
(e) P(A and B) (9) P((not A) and B)
(9) P(A and (not B)) (h) P((not A) and (not B))

11. You are given a group of eight students studying different degrees in Management.
Consider the gender and degree in Logistics (L), Marketing (M) or Human Resources (HR)) that a
student from this group is registered for:

i §F & % & 7 &% 4
E M HR L M L HR M
Calculate the probability that a student selected at random from this group:

(a) is male (b) is female and studies Marketing
(c) studies Logistics or is male (d) must be female and studies Logistics
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TEST: PRwdgdeaded from Stanmorephysics.com

MARKS: 30 DURATION: 36 Min

INSTRUCTIONS: Answer ALL the questions
QUESTION 1 [16 Marks]

1.1 A fair die is rolled once.

1.1.1 Write down the sample space 2
1.1.2 what is the probability of getting the following:

(@ The number 6 D
(b) A number less than 3 (2)
(c) the number 3 or 6 2
1.2 Two dice are rolled simultaneously.
1.2.1Write down the sample space 2
1.2.2 Determine the probability that:
(a) the number 2 is obtained (D)
(b) the sum of the numbers equals 8 2
(c) one of the numbers is an odd number (2)
(d) both of the numbers are factors of 6 (2)

QUESTION 2 [14 Marks]

2.1 There are 120 grade 10 learners at a school. 55 learners offer Mathematics and 80 offer Life Sciences.

There are 25 learners who does not offer Mathematics or Life Sciences
2.1.1 Represent the information in a Venn diagram 3)

2.1.2 Use the Venn Diagram to calculate the probability that a randomly chosen learner:

(a) offer Mathematics only (D)
(b) offer Life Science only (D)
(c) offer Mathematics and Life Sciences 2

2.2 In a staff of 20 teachers a survey was conducted to establish how many drink coffee and how many drink tea.

The following was found: 3 staff members did not drink either coffee or tea; 11 drank coffee and 8 drank tea

2.2.1 Represent this information in a Venn diagram. (€))

C= {staff members who drink coffee} and
T= {staff members who drink tea}.
Let the number of staff members who drink both coffee and tea = x

2.2.2 Calculate the value of x (2)
2.2.3 If astaff member is chosen randomly, calculate the probability that s/he drinks
(a) Coffee or tea (8]
(b) Coffee and tea (8]
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