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Purpose:

To assist learners to obtain a minimum mark of 50 % in Mathematics in
NSC Examinations.

Focus:

Knowledge and Routine Procedures cognitive levels questions.



QUESTION 1

1.1 Solve for x:
I xP=x~20=0
1.1.2 2x* ~11x+7=0 (comect to TWO decimal places)
1.1.3 5x’+4>21x
1.14 2% -627 =16
1.2 Solve for x and y simultaneously:
y+i=2x
X -xysyi=7
1.3 The roots of a quadratic equation are given by »x= :Em\/:_—@
where ke {-3;-2;-1,0;1;2;3}.
1.3.1 Write down TWO values of % for which the roots will be rational.
1.3.2 Write down ONE value of & for which the roots will be non-real.
73 g2
1.4 Calculate ¢ and & if 3 = a(?” ) and « is not a multiple of 7.
QUESTION 1
1.1 Solve for x:
1.1.1 ¥ -x-12=0
1.12 )_c(x+3)-—1 =0 (Leave -your answer in simplest surd form.)
1.1.3 x{4—x)<0
1.1.4 x= -C—liia—"—z e
a—1 1f a=888888 888888
1.2 Solve the following equations simultaneously:
y+7=2x and xX*—xp+3)°=15
1.3 Determine the range of the finction y=x+ —i—,_ x#0 and x is real.
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QUESTION 1

1.1

1.3

1.4

Solve for x:

1.1.1 {x-3)x+1)=0

112 Jx =512

1.1.3 x(x~4)<0

Given: f(x)=x>—5x+2

1.2.1 Solve for x if' f(x)=0

1.2.2 For which values of ¢ will f{x)=¢ have no real roots?

Solve for x and y:

x=2y+2
X’ —-2xy+3yt =4

Calculate the maximum value of § if §S= 56 >
X"+

QUESTION 1

1.1

1.2

1.3

1.4

1.5

Solve for x:

1.1.1 x*—6x—~16=0

1.1.2 2x* +7x—1=0 (correct to TWO decimal places)
List all the integers that are solutions to x* —25 < O .

Solve for x and y:

-2y+x=-1 and x*-7-3'=-y

32018 +320|6

Evaluate: S

3x—5
x-3

Given: t(x)=

1.5.1 For which values of x will - 3x;5 be real?
x —

1.5.2 Solve for x if #(x)=1.
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QUESTION 1

1.1

1.2

1.3

14

Solve for x:

1.1.1 Gx-1)(x+4)=0

1.1.2 2x* +9x—14=0 (correct to TWO decimal places)
1.13 N3-26x =3x

114 (x—D(x—4)> x+11

Simplify fully:

V16x” —255"

Solve simultaneously for x and y:

xy=9and x—2y-3=0

Prove that x* +2xy+2p* cannot be negative for x,yeR.
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QUESTION 2

2.1 Given the following quadratic sequence: ~2;0;3,7;..
2.1.1 Write down the value of the next term of this sequence. ()
2.1.2 Determine an expression for the #” term of this sequence. )]
2.13 Which term of the sequence will be equal to 3222 ' 4)
22 Consider an arithmetic sequence which has the second term equal to 8 and the fifth
term equal to 10. ‘
2.2.1 Determine the common difference of this sequence. 3
222 Write down the sum of the first 50 terms of this sequence, using sigma
notation, (2)
223 ' Determine the sum of the first 50 terms of this sequence. 3)
[18]

QUESTION 2

Given the geometric sequence: —% b -1

2.1 Calculate the possible values of &. 3

1
2.2 If b =7 calculate the 19" term (7,5} of the sequence. 3
] . " o

2.3 If b=—, write the sum of the first 20 positive terms of the sequence in sigma
notation. (4)

24 Is the geometric series formed in QUESTION 2.3 convergent? Give reasons for your
answer. - ®

(12]




QUESTION 2

2.1 Prove that in any arithmetic seties in which the first term is ¢ and whose constant
difference is d, the sum of the first # termsis S, = g[2a +(n-1)d]. @
30 .
22 Calculate the value of Y (100 - 3k). @)
k=1
2.3 A quadratic sequence is defined with the following properties:
n-T,=7
T,-T,=13
T,-T,=19
2.3.1 Write down the value of*
@ -7, (D
®) Tvo - Taa 3)
2.3.2 Calculate the value of 7,, if Ty = 23594, (%)
[17]
QUESTION 3
Consider the infinite geometric series: 45 + 40,5 + 36,45+ ...
3.1 Calculate the value of the TWELFTH term of the series (correct to TWO decimal
places). (3)
3.2 Explain why this series converges. 4y
33 Calculate the sum to infinity of the series. @
3.4 What is the smallest value of #n for which §_ -, <1? (5)

(11]




QUESTION 2

@

)

(4)
[10]

@)
4
(4)

10
2.1 Given the following geometric sequence: 30 ; 10 Y P
. ) th . 10
2.1.1 Determine » ifthe #” term of the sequence is equal to TR
10
2.1.2 Calculate: 30+10+-3—+...
2.2 Derive a formula for the sum of the first # terms of an arithmetic sequence if the first
term of the sequence is @ and the common difference is 4.
QUESTION 2
2.1 Given the quadratic pattern: 5;10;17;26; ...
2.1.1 Write down the next TWO terms of the pattern.
212 Determine the formula for the #” term of the pattern.
2.1.3 Which term of the pattern will have a value of 17657
2.2 The first 24 terms of an arithmetic series are: 35+42 +49+ ... +196.

Calculate the sum of ALL natural numbers from 35 to 196 that are NOT divisible
by 7. :

()
[15]



QUESTION 3

3.1 6;6;9; 15 ; .. arethe first four terms of a quadratic number pattern.
3.11 Write down the value of the fifth term () of the pattern. (h
3.1.2 Determine a formula to represent the general term of the pattern. 4
3.13 Which term of the pattern has a value of 3 2497 4
QUESTION 3

The first three terms of an arithmetic sequenceare —1 ; 2 and 5. ,

3.1 Determine the »” term, 7,,, of the sequence. @)

3.2 Calculate T,. @)

3.3 Evaluate ) T, intermsof . 3)

k=l



QUESTION 4

Given: g(x)= _6_ ~1

x+2
4.1 Write down the equations of the asymptotes of g.
42 Calculate:
42.1 The y-intercept of g
422 The x-intercept of g
4.3 Draw the graph of g, showing clearly the asymptotes and the intercepts with the
axes.
4.4 Determine the equation of the line of symmetry that has a negative gradient, in the
form y= ...
4.5 Determine the value(s) of x for which T 12-x-3.
QUESTION 4

Given: f(x)=27+1

4.1

4.2

4.4

he coordinates of the y-intercept of f

ALL intercepts with the axes as well as any

Determine t

Sketch the graph of 7, clearly indicating

asymptotes. 7
i X = =2

Calculate the average gradient of f between the points on the graph where

and x=1.

i Hx)=3f (x}, write down an equation of fthe asymptote of 7.

QUESTION §

Given: f(x)=x*-5x—14 and g{x)=2x-14

5.1

52

On the same set of axes, sketch the praphs of f and g Clearly indicate all intercepts‘
with the axes and turning points.

Determine the equation of the tangent to f at x= 2%—.

(2)

(D
)

3)

(2)
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QUESTION 5

The graph of f(x)=a",a@>1 is shown below. T(2;9) lieson f.

a

o

T(2;9)

-t

0

5.1 Calculate the value of a.

5.2 Determine the equation of g(x) if g(x) = f(—x).

5.3 Determine the value(s) of x for which /™ (x)22.

5.4 is the inverse of f a function? Explain your answer.
QUESTION 6

Given: f(x)= i}xz, x50

6.1

6.2

6.3

Determine the equation of ' inthe form f7(x)=...

On the same system of axes, sketch the graphs of f and f ~'. Indicate clearly the
intercepts with the axes, as well as anothet point on the graph of each of f and 7.

-1 - : )
Is /7 afunction? Give a reason for your answer.

)
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@
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3
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QUESTION 4

Below are the graphs of f(x) = (x— 4)2 -9 and a straight line g

4.1
4.2

4.3

4.4

4.5

A and B are the x-intercepts of f and E is the turning point of £
Cis the y-intercept of both f and g
The x-intercept of g is D. DE is parallel to the y-axis.

-

Write down the coordinates of E.
Calculate the coordinates of A.

M is the reflection of C in the axis of symmetry of £ Write down the coordinates
of M.

Determine the equation of g in the form y=nmx+c..

Write down the equation of g™ inthe form y=...

@
3)
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QUESTION 4

The sketch below shows the graphs of f (x) =log;x and g(x)= _2_I +1.
x o

4.1

4.2

44

4.5

4.6

4.7

T and U are the x-intercepts of g and f respectively.
The line y =x intersects the asymptotes of g at R, and the graphof g at V.

.S

y

..... S U
l
1
? X
U g
1
]
i
;
i
I
i
1
;
I
;
Write down the coordinates of U. (1)
Write down the equations of the asymptotes of g. 2)
Determine the coordinates of T. 2

Write down the equation of 4, the reflection of f inthe line y = x, in the form

Y= @)
Write down the equation of the asymptote of A(x—3). (1)
Calculate the coordinates of V. (4
Determine the coordinates of T the point which is symmetrical to T about the

point R. (2)

[14]



QUESTION 5

5.1 The sketch below shows the graphs of f{x)=x*-2x-3 and glx}=x-3.

» A and B arethe x-intercepts of f

o The graphs of f and g intersectat C and B.

D is the tutning point of f.

Ty
g,
3
D

5.1.1 Determine the coordinates of C.

5.1.2 Calculate the length of AB.

5.1.3 Determine the coordinates of D.

5.14 Calculate the average gradient of f between C and D.

5.1.5 Calculate the size of OCB

5.1.6 Determine the values of & for which f{x)=k will have two unequal

positive real roots.

5.1.7 For which values of x will f'{x).f" (x) >07?

5.2 The graph of a parabola f has x-intercepts at x =1 and x=35. glx}=4 is

a tangent to f at P, the turning point of f. Sketch the graph of f, clearly showing
the intercepts with the axes and the coordinates of the turning point.

(1)

4

2)
(2)
@

3)
€))

(5)
[22]



QUESTION 5 >

The graphs of f(x)= % +4 and parabola g are drawn below.
X

5.1
5.2
3.3

5.4

5.5

5.6

C, the turning point of g, lies on the horizontal asymptote of 1.
The graph of g passes through the origin. .

B (k;-l-?’i) is a point on f such that BC is parallel to the y-axis.

e e e e e e i, s it e e e e e e . i e

Write down the domain of f.
Determine the x-intercept of f. .
Calculate the value of k&

Write down the coordinates of C.

Determine the equation of g inthe form y=a(x+ p)* +4.

For which value(s) of x will PAC)) <07
g(x)

@)
)
3)
@)
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QUESTION 5

»

The graph of g(x)=a* is drawn in the sketch below. The point S(2 ; 9) lies on g. T is the
y-intercept of g.

-

5.1 Write down the coordinat_es of T,
52 Calculate the value of a.

53 The graph A is obtained by reflecting g in the y-axis. Write down the equation
of A.

)
()

(2)



QUESTION 6
6.1 On the 2™ day of January 2015 a company bought a new printer for R150 000.

The value of the printer decreases by 20% annually on the reducing-balance

»
method,
»  When the book. value of the printer is R49 152, the company will replace the
printer.
6.1.1 Calculate the book valye of the printer on the 2™ day of January 2017. 3)
6.1.2 At the beginning -of which year will the company have to replace the
printer? Show ALL calculations. . @)
QUESTION 6
6.1 i?sal:;flgai:a{lz:rl ga;fl{l years it will take for the value of a truck to decrease to 50% of
bl mcﬁod. epreciation is calculated at 15% per annum using the reducing- ‘
@
QUESTION 7
7.1 A company bought a new machine for R500 000. Afier 3 years, the machine has a

book value of R331 527. Calculate the yearly rate of depreciation if the machine was
depreciated according to the reducing-balance method. (3)

e I

]

QUESTION 7

Diane invests a lump sum of R5000 in a savings account for exactly 2 years. |

7.1
The irvestment earns interest at 10% p.a., compounded quarterly.

M
()

7.1.1 What is the quarterly interest rate for Diane's investment?

Calculate the amount in Diane's savings account at t}m end of the 2 years.

7.1.2




QUESTION 8

Given: f(x)=2x—5x"+4x

8.1

3.2

83

8.4

Calculate the coordinates of the turning points of the graph of /.

Prove that the equation 2x° —~5x>+4x =0 has only one real root.

Sketch the graph of £ clearly indicating the intercepts with the axes and the

turning points.

For which values of x will the graph of f be concave up?

®)
&)

()

(3)
[14]




QUESTION 8

8.1

8.2

8.3

Determine the derivative of f(x)=2x" +4 from first principles.

Differentiate:

8.2.1 Fx)y=-3x2 4+ 5%

2
822 plx)= [—]—3— + 4x]
X

#

3)

(4)

The sketch below shows the graph of A(x) =x" -~ 7x® +14x~8. The x-coordinate of

point Ais 1. C isanother x-intercept of /.

LS

¥

)

X
s
Ld

4

8.3.1 Determine /'(x).
83.2 Determine the x-coordinate of the turning point B.

8.33 Calculate the coordinates of C.

. ;
TN
0/A \/G

(1
()
)




QUESTION 8

8.1 Determine f'(x) from first principles if f(x)=4x". (%)
8.2 Determine:
x*-2x-3
8.2.1 D |——— €)
x+1
8.2.2 x) if flx)=+x €)
[11]

QUESTION 9

The sketch below represents the curve of f(x)=x’+bx*+cx+d. The solutions of the
equation f(x)=0 are -2 ; land 4.

,.y

X

- 9.1 Calculate the values of b, ¢ and d. 4)

9.2 Calculate the x-coordinate of B, the maximum turning point of f. 4

9.3 Deﬁermine an equation for the tangent to the graph of f at x=-1. 4
9.4 In the ANSWER BOOK, sketch the graph of f”(x). Clearly indicate the x- and

y-intercepts on your sketch. (3)

a5 | For which value(s) of x is f(x) concave upwards? (2)

(17]



QUESTION 8

The graph of f(x)=~x" +13x+12 is sketched below.
A, B and D(-1;0) are the x-intercepts of f.
C is the y-intercept of f.

8.1

8.2

3.3

8.4

Write down the coordinates of C.

Calculate the coordinates of A and B.

Determine the point of inflection of g if it is given that g(x) = —f(x).

Calculate the value(s) of x for which the tangent to f is parallel to the line

y=-l4x+c.
QUESTION 9 T
Given: f(x)=x'-x*—x+1
9.1 ‘Write down the coordinates of the y-intercept of f. €3]
92 Calculate the coordinates of the x-intercepts of £ (5
a3 Calculate the coordinates of the turning points of f (6
9.4 Sketch the graph of /" in your ANSWER BOOK. Clearly indicate all intercepts with

the axes and the turning points. 3

9.5 Write down the values of x for which f'(x)<0. (2)

1)
()
(4)

)
[14]




QUESTION 8

8.1

8.2

8.3

Determine /'(x) from first principles if f(x)=-x" +4.

Determine the derivative of:

8.2.1 y=3x" +10x

8.2.2 fx)= (x—iJ
X

Given: f(x)=2x’ ~23x" +80x—84

8.3.1 Prove that (x—2) is a factor of f.

8.32 ~ Hence, or otherwise, factorise f (x) fully.

8.3.3 Determine the x-coordinates of the turning points of .

834 Sketch the graph of f, clearly labelling ALL turning points and intercepts

with the axes.

&)

)

@

()
(4)

8



QUESTION 10

10.1 Each passenger on a certain Banana Airways flight chose exactly one beverage from
tea, coffee or fruit juice. The results are shown in the table below.

MALE FEMALE TOTAL
Tea 20 40 60
Coffee b ¢ 80
Fruit juice d e 20
TOTAL 60 100 a
10.1.1 Write down the value of a. ()
10.1.2  What is the probability that a randomly selected passenger is male? (2)
10.1.3 Given that the event of a passenger choosing coffee is independent of
being a male, calculate the value of 4. (4)
QUESTION 10
10.1 The events S and T are independent.
e P(S and T)=%
1
PS)=—
. B(s)-1
10.1.1  Calculate P(T). (2)
10.1.2  Hence, calculate P(S or T). )

10.2 A FIVE-digit cod’e is created fromthedigits 2 ; 3 ;5; 7; %

How many different codes can be created if:

10.2.1

10.2.2

Repetition of digits is NOT allowed in the code @)

Repetition of digits IS allowed in the code (1)



QUESTION 10 _S

- 101

Research was conducted about driving under the influence of alcohol. Information
obtained from traffic authorities in 54 countries on the methods that are used to
measure alcohol levels in a person, are summarised below:

4 countries use all three methods (A, B and C).
12 countries use the alcohol content of breath (A) and blood-alcohol
concentration (B).

¢ O countries use blood-aleohol concentration (B) and certificates issued by
doctors (C). 7

e 8 countries use the alcohol content of breath (A) and certificates issued by

doctors (C).

21 countries use the alcohol content of breath (A).

32 countries use blood-aleohol concentration (B).

20 countries use certificates issued by doctors (C).

6 countries use none of these methods.

s » & &

Below is a partially completed Venn diagram representing the above information.

S
¢ B
6
A
10.1.1 Use the given information and the Venn diagram to determine the values

of d, e, fand g.
10.1.2 For a randomly selected country, calculate:
(a) P(A and B and C)
() P(AorBorC)
(¢} Plonly C)

{d) P(that a country uses exactly two methods)

(4)

(1)
1
(H
ey




QUESTION 11

11,1 The letters of the word EQUATIQON are randomly used to form a new word

consisting of five letters. How many of these words are possible if letters may not
be repeated?

112 It is given that two events, A and B, are independent. P(A):—?— and P(B)=0,35.

11.2

11.2.1

11.2.2

11.2.3

Calculate P(A or B).

The cards below are placed from left to right in a row.

In how many different ways can these 6 cards be randomly arranged in a

row?

In how many different ways can these cards be arranged in a oW if the

diamonds and hearts are placed in alterpating positiqns?

If these cards are randomly arranged in a row, calculate the probability
that ALL the hearts will be next to one another.

@
Q)

®



INFORMATION SHEET: MATHEMATICS

—bx b2 ~4ac

2a
A= P(l+ni) A= P(1-ni) A=P(1-9)" A=P+i)"
T, =a+(n-1d S, =-g—[2a+(n—1)d]
T, =ar™ S a1 jr#d Sm=1i;—l<r<l
" r-~1 -r
F=x|(1+z')"—-1] P=x|1-(1+i)‘"l '
i i
. Jxt R}~ f(x)
'(x) = lim
7@ h—0 h
s X +X, Yty
d=-‘/(x2 —x1)2+(yz _yl)z M[ L 2 2§ ! 5 2]
y=mx-+c Y=y =m{x~x) =222 m = tan §
X2 =X
(chz)2 +(y~-b)2 =r?
InBC: -2 = b _ ¢
. sind sinB sinC
a® =p* +¢* —2bc.cos 4
area AABC =%ab. sinC
sin(a + ﬁ’) =sine.cos £ + cosa.sin B sin(a.— B) =sino.cosp —-coso.sinp
cos(o: + f8) = cosa.cos B —sina.sin yij cos(e - f) = coser.cos B +sina.sin B
cos’ @ ~sin’ &
cos2¢ =41—2sin’ & sin2o = 2sino.cosa
2cos’ a—1
(x; ""3?)2
X = Z—f 0'2 = ;
n H
n(4)
P(4) = ) P(4 or B) = P(4) + P(B) — P(d and B)
n

_ 2 -E)r-)

b=a+h batm e YY)
ymame N (x—%)



