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QUESTION 1

1.1 Solve for x in each of the following:
1.1.1 x(2x+1)=0

1.1.2 5x” +2x-6=0 (correct to TWO decimalplaces)

1.1.3 2% -2 = 3x

3
J2x+5- -2
1.1.4 +5 -

1.2 Solve for x and y simultaneously:

y+x=2 and x +3x+8=0

4+ Jlﬁ-#m{“m +3)

1.3 The roots of the equation f(x)=0 are x = 5
1

Determine the values of m for which the roots will be non-real.

1.4 Show that the maximum value of +/—x? +4x+12 is 4.

Back to Contents 5

(3)
“h

(6)

(6)

“)

)
[29]



QUESH®Nloaded from Stanmorephysics.com

1.1 Solve for x in each of the following:
1.1.1 3x* —5x—1=0 (leave youranswer correct to TWO decimal places)
1.1.2 x'—6x+8=0
1.1.3 4x—2x7 <0
1.1.4 27427 =12

1.1.5 Vx=1+3=x-4
1.2 Solve for x and y simultaneously:
3x—y+2=0 and y=-x"+2x+8

1.3 Show that the roots of 3x” +(k+2)x=1—k are real and rational for all values of k.

QUESTION 3

The hypotenuse of a right-angled triangle 1s 25 cm and the length of one other side 1s x cm.

The perimeter of the triangle 1s 60 cm.
3.1 Show that the third side of the triangle is (35— x) em.

3.2 Calculate the lengths of the two shorter sides of the triangle.

Back to Contents 6
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1.1 Solve for x in each of the following:
11.1 X +x-12=0 (3)
1.12 Vax+1=x-1 (5)
1.13 27 =¥ 4)
1.1.4 X -2x-8<0 (3)

1.2 Given: f(x)=5x>+6x-7

1.2.1 Solve for x if f(x)=0 (correctto TWO decimal places). (4)
1.2.2 Hence, or otherwise, calculate the value of d for which 5x* +6x—d =0
has equal roots. 3)
1.3 Solve for x and y simultaneously:
x—2y=-3 and xy=20 (6)
[28]
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DBE NOV 13 Q1

QUESTION 1
1.1 Solve for x:

1.1.1 3x% = 5x+2 (4)

1.1.2 x* +2x-4=0 (Leave your answer correct to TWO decimal places.) (4)

1.1.3 X +x-12<0 (4)
1.2 Simplify, without the use of a calculator, the following expressions fully:

7 —_
1.2.1 25x_ ) 3)
X

122 (3+3)7-2V27 )
1.3 Solve for x and y simultaneously:

y=x+2

xp+y —10(x+1)=0 (6)

[25]

Back to Contents 8
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1.1 Solve for x:
1.1.1 (2x=1)(x+5)=0 (2)
1.1.2 2x* —4x+1=0 (Leave your answer in simplest surd form.) (3)
1.2 Simplify, without the use of a calculator, the following expressions fully:
121 125 2)
122 (V2-12)@V2+1) 3)
1.3 Given: X ox=6
3x-9
1.3.1 For which value(s) of x will the expression be undefined? (2)
1.3.2 Simplify the expression fully. (3)
[15]
QUESTION 2
2.1 Given: (x+2)x-3)<-3x+2
2.1.1 Solve for x if: (x+2)x—3)<-3x+2 “4)
212 Hence or otherwise, determine the sum of all the integers satisfying the
expression x” +2x-8 < 0. (3)
23 Solve for x and y from the given equations:
3" =81° and y=x>—6x+9 (7)
[14]

Back to Contents 9
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3+,/4-8
3.1 The solution to a quadratic equation is x = fp where peQ.

Determine the value(s) of p such that:

3.1.1 The roots of the equation are equal (2)
3.1.2 The roots of the equation are non-real (2)
3.2 Given: V/5-x=x+1

3.2.1 Without solving the equation, show that the solution to the above equation

lies in the interval — 1 <x<5. (3)
322 Solve the equation. (5)
323 Without any further calculations, solve the equation 5—x=x+1. (1)

[13]

Back to Contents 10
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2.1 Simplify fully, WITHOUT using a calculator:
Sa—l .2n+2
211 e

N2Tm® —~48m®
\/12m6

2.1.2

2.2 WITHOUT using a calculator, show that

Back to Contents 12
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&)
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DBE EXEMPLAR 13 Q2

x=1 x+l
22 Given: LA
17.12%
2.2.1 Simplify the expression fully. (4)
x=1 x+l
222 If 37 =4r, express o in terms of . |
17.12* (D

[5]

Back to Contents 13
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DBE NOV 18 Q3

DBE NOV 18 Q4

DBE NOV 17 Q3
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QUESTION 3

Consider the quadratic pattern: —9;—-6;1;12;x; ...

3.1 Determine the value of x. (1)
3.2 Determine a formula for the n” term of the pattern. (4)
33 A new pattern, P, , is formed by adding 3 to each term in the given quadratic
pattern. Write down the general term of P, inthe form P, =an’ +bn+c. (D)
3.4 Which term of the sequence found in QUESTION 3.3 has a value of 4007? (4)
[10]

Back to Contents 15
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4.1 Given the linear pattern: 18 ;14 ;10 ; ...
4.1.1 Write down the fourth term.
4.1.2 Determine a formula for the general term of the pattern.
4.1.3 Which term of the pattern will have a value of - 707?
4.1.4 If this linear pattern forms the first differences of a quadratic pattern,
Qu, determine the first difference between Qsgo and Qsjg.
4.2 A quadratic pattern has a constant second difference of 2 and 7, =7, =29.
421 Does this pattern have a minimum or maximum value? Justify the
answer.
422 Determine an expression for the n™ term in the form
T, =an” +bn+c.
QUESTION 3
3.1 Given the linear pattern: 5;-2;-9; ... ;—-289
3.1.1 Write down the constant first difference.
3.12 Write down the value of T}.
3.13 Calculate the number of terms in the pattern.
3.2 A linear pattern has a difference of 3 between consecutive terms and its 20" term
isequal to 64 (thatis T,,=64).
3.2.1 Determine the value of T75,.
322 Which term in the pattern will be equal to 37, —27?
33 Consider the quadratic pattern: 5;12;29;56; ...

3.3.1 Write down the NEXT TWO terms of the pattern.

332 Prove that the first differences of this pattern will always be odd.

Back to Contents 16
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DBE NOV 14 Q4
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Sticks are arranged in patterns as shown below.

/ N\
/N NN
/N /NN N NN

PATTERN 1 PATTERN 2 PATTERN 3
Pattern number 1 2 3
Number of sticks 2 7 15
6.1 Write down the number of sticks needed to build Pattern 4 if the patterns are
consistent. (1)
6.2 Determine a formula to calculate the number of sticks needed to build Pattern n. (4)
6.3 How many sticks would you need to build Pattern 167 (2)
6.4 Calculate the maximum value of n 1if you have only 126 sticks available to build
Pattern n. (5)
[12]
QUESTION 7
Given the number pattern: l : % : i : i S L
2 3 - 5 ’
7.1 Given that the pattern behaves consistently, write down the value of y. (1)
7.2 Determine a formula for 7, the n™ term of this pattern. (3)
4]

Back to Contents 19
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Two number patterns, the one consisting of uneven numbers and the other consisting of even
numbers, are combined to form a new number pattern as shown below.

1 :2:;5:6:;9;:18 ;13 ;54 ; ...

8.1 Write down the next TWO terms of the pattern. (2)
8.2 Calculate the 31* term of the pattern. (3)
5]

DBE EXEMPLAR 13 Q6

DBE EXEMPLAR 13 Q7
QUESTION 7

A given quadratic pattern T, = an’ +bn+c¢ has T, =T, =0 and a second difference of 12.
Determine the value of the 3™ term of the pattern. |6]

Back to Contents 20
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DBE NOV 18 Q5

Back to Contents 21




DBE NOV 18 Q6
Downloaded from Stanmorephysics.com

Back to Contents 22




DBE NOV 17 Q5
Downloaded from Stanmorephysics.com

Back to Contents 23




6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

DBE NOV 17 Q6
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Determine the x-intercepts f.

Write down the equation of the axis of symmetry of f.
Determine the range of f.

Write down the equation of g in the form g(x)= mx +c.
Write down the average gradient between points A and D.

Determine the equation of h, if 4 is the reflection of f about the x-axis and then
translated 3 units to the right. Leave your answer in the form h(x) = a(x + p)2 +q.

Write down the values of x for which f(x)> 0.

If f(p)=f(r)=4, calculate the value of p—r if r<0.

Back to Contents 24
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Given: ﬁx)=—2x2 +x+6

5.1

5.2

5.3

5.4

5.5

5.6

Calculate the coordinates of the turning point of f.

Determine the y-intercept of f.

Determine the x-intercepts of f.

Sketch the graph of f* showing clearly all intercepts with the axes and turning point.
Determine the values of &k such that f{x) =& has equal roots.

If the graph of f 1s shifted two units to the right and one unit upwards to form &,
determine the equation 4 in the form y=a(x+ p)* +q.

Back to Contents 25
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The diagram below shows the graph of f(x) = % —1 and g(x) =%x.
X+

The graph of f intersects the x-axis at A and the y-axis at B.

The graph of f and g intersect at points C and D.

6.1

6.2

6.3

6.4

6.5

Write down the equations of the asymptotes of f.
Determine the domain of f.

Calculate the length of:

6.3.1 OB

6.3.2 OA

Determine the coordinates of C and D.

Use the graphs to obtain the solution to:

x+2
2 -
x+3 2

Back to Contents 26
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The sketch below is the graph of f(x)=2.5"" + ¢.
The graph of f passes through the points A(1 ; 20) and B (-1 ;).
The line y=2 is an asymptote of f.

7.1 Show that the equation of f is f(x)=2(3)"" +2 (3)

7.2 Calculate the y-coordinate of the point B. (1)

7.3 Determine the average gradient of the curve between the points A and B. (2)
7.4 A new function £ 1s obtained when f is reflected about its asymptote.

Determine the equation of 4. (2)

7.5 Write down the range of 4. (1)

191

QUESTION 10

Bongani wants to start a small vegetable garden at his house. He wants to use an existing wall
and 14 m of fencing to enclose a rectangular area for the garden. Calculate the dimensions of
the largest rectangular area that he can enclose. (4]

! This is not a typical question from the Functions topic. But one can use techniques learnt in Grade 11 to solve this problem.
Hint: use your understanding of quadratic functions and their turning points to help solve this.

Back to Contents 27
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-9

5.1 The sketch below shows the graph of f(x) = 1 2.
-

A 1s the point of intersection of the asymptotes of f.

FS

y

5.1.1 Write down the coordinates of A.

512 Determine the coordinates of the x- and y-intercepts of f.

5.13 Write down an equation of the axis of symmetry of f that has a negative
gradient.

5.14 Hence, or otherwise, determine the coordinates of a point that lies on f in
the fourth quadrant, which is the closest to point A.

5.1.5 The graph of f 1is reflected about the x-axis to obtain the graph of g.
Write down the equation of g in the form y=_.

52 Given: A(x)=4(27)+1

5.2.1 Determine the coordinates of the y-intercept of 4.

522 Explain why 4 does not have an x-intercept.

523 Draw a sketch graph of &, clearly showing all asymptotes, intercepts
with the axes and at least one other point on 4.

524 Describe the transformation from 4 to g if g(x)= 4(2” + 2).

Back to Contents
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6.1 Show that g(x) =—x +4x+5.
6.2 Calculate the average gradient of g between A and C.
6.3 Calculate the length of BD.
6.4 Use the graphs to solve for x, if:
6.4.1 £(x)=0
6.4.2 /f and g are both strictly increasing

Back to Contents
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(2)
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The sketch below shows the graphs of f(x)=2x+3 and g(x)=-2x" +14x +k.

C isany pointon f and D any point on g, such that CD is parallel to the y-axis.
k is a value such that C lies above D.

7.1 Write down a simplified expression for the length of CD 1in terms of x and £. 3)

7.2 If the minimum length of CD 1is 5, calculate the value of £. 4)
(7]
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The sketch below represents the graphs of f(x)=x"-2x-3 and g(x)=mx+c.

Disapointon f and E is a point on g such that DE 1s parallel to the y-axis.
A and B are the x-intercepts of f.

The straight line, g, passes through point A.

H 1s the turning point of the graph of f.

9.1 Write down the domain of g. (1)
9.2 Determine the length of AB. (3)
9.3 Determine the average gradient of f between A and C. (3)
9.4 Determine the coordinates of H, the turning point of f. (3)
9.5 Determine the equation of g, if the graph of g is perpendicularto y—-2x-5=0. (4)
9.6 For what values of x 15 g(x).f(x)=0 if x>07? (2)
9.7 Determine the positive x-value for which DE = 7.5 units. (5)
9.8 Use the graph to determine for which value(s) of k£ will f(x)=4 have non-real

roots. (1)

[22]
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Given:  f(x)= _[l]x i4

4
10.1 Write down an equation of the asymptote of f. (1)
10.2 Determine the coordinates of the y-intercept of f. (2)
10.3 Determine the coordinates of the x-intercept of f. (3)

10.4 Sketch a graph of y=f (x), clearly indicating the asymptote and the coordinates of
all intercepts with the x- and y-axes. (4)

10.5 If the graph of [ 1s now reflected in the line y = 4 to create the graph of £,
write down a formula for & in the formy= ... (2)

[12]

DBE NOV 13 Q11
QUESTION 11

3
Given: f(x)= +q
x+p
11.1 If the asymptotes of f intersect in the point (5 ; 1), determine the values of p and gq. (2)

11.2 The graph of f is translated 1 unit right and 4 units up to create the graph of A.
Write down an equation for 4 inthe formy=... (2)

[4]

DBE NOV 13 Q12
QUESTION 12

Given: f(x)=ax’ +bx+c

(m—5) and (m + 3) are roots of f.
The maximum value of f occurs when x = 2.

12.1 Calculate the value of m. (3)
12.2 Determine the equation of f, in the form y=ax” +bx+c, if it is also given that
S(1)=15. (5)
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DBE EXEMPLAR 13 Q8

8.1 Write down the equations of the asymptotes of f. (2)
8.2 Write down the domain of f. (2)
8.3 Determine the values of d and e, correct to the nearest integer, if the graph of g

makes an angle of 76° with the x-axis. (3)
8.4 Determine the coordinates of A and C. (6)
8.5 For what values of x 1s g(x)= f(x)? (3)
8.6 Determine an equation for the axis of symmetry of f which has a positive slope. (3)

[19]
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DBE EXEMPLAR 13 Q10
QUESTION 10

Sketch the graph of f(x)=ax’ +bx+c ifit is also given that:

. The range of f is (- oo;?]

. a#0
. b<0
. One root of f is positive and the other root of f is negative. (4]
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QUESTION 8

8.1

8.2

8.3

8.4

A school buys tablets at a total cost of R140 000. If the average rate of inflation
is 6,1% per annum over the next 4 years, determine the cost of replacing these
tablets in 4 years' time.

An investment earns interest at a rate of 7% per annum, compounded semi-annually.
Calculate the effective annual interest rate on this investment.

A savings account was opened with an initial deposit of R24 000. Eighteen months
later R7 000 was withdrawn from the account. Calculate how much money will be in
the savings account at the end of 4 years if the interest rate was 10,5% p.a.,
compounded monthly.

A car costing R198 000 has a book value of R102 755,34 after 3 years. If the
value of the car depreciates at 7% p.a. on a reducing balance, calculate r.

Back to Contents 38
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Sheena receives R1 500 as a gift. She invests her money in a savings account, earning interest at
15% per annum compounded semi-annually.

4.1 How much money does Sheena have in her investment account at the end of 5 years? (4)
42 Disa also receives R1 500, but she invests her money mn an account which earns
interest annually. If Sheena and Disa have the same amount of money at the end of
5 years, what annual interest rate 1s Disa earning? (3)
7]
QUESTION 5

A company bought new machinery for R23 000 at the beginning of 2013. The machinery
depreciates on the reducing-balance method at a rate of 13,5% per annum.

5.1 Determine the book value of the machinery at the end of 2017. (2)
5.2 Determine the expected cost of purchasing new machinery at the beginning of 2018 1f

the purchase price at the beginning of 2013 increases at 6,6% compounded annually. (2)
5.3 How much money would the company have had to invest as a lump sum at the

beginning of 2013 1f they wanted to pay cash for the new machinery at the beginning
of 2018 and the money 1s invested in a bank account earning interest of 4,7% p.a.,

compounded monthly? (6)
[10]

QUESTION 4
4.1 Melissa has just bought her first car. She paid R145 000 for it. The car's value

depreciates on the straight-line method at a rate of 17% per annum. Calculate the

value of Melissa's car 5 years after she bought it. (2)
4.2 An investment earns interest at a rate of 8% per annum compounded quarterly.

421 At what rate is interest earned each quarter of the year? (1)

422 Calculate the effective annual interest rate on this investment. (2)
4.3 R14 000 1s invested in an account.

The account earns interest at a rate of 9% per annum compounded semi-annually for
the first 18 months and thereafter 7,5% per annum compounded monthly.

How much money will be in the account exactly 5 years after the initial deposit? (5)

[10]
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9.1

9.2

9.3

Given: P(A)=0,2
P(B)=0,5
P(AorB)=0,6 where A and B are two different events

9.1.1 Calculate P(A and B). (2)

9.1.2 Are the events A and B independent ? Show your calculations. (3)

A survey was conducted amongst 100 learners at a school to establish their
involvement in three codes of sport, soccer, netball and volleyball. The results are
shown below.

e 55 learners play soccer (S)

e 21 learners play netball (N)

e 7 learners play volleyball (V)

e 3 learners play netball only

e 2 learners play soccer and volleyball
e 1 learner plays all 3 sports

The Venn diagram below shows the information above.

A
e
v
9.2.1 Determine the values of a, b, ¢, d and e. (3)
9.2.2 What is the probability that one of the learners chosen at random from
this group plays netball or volleyball? (2)

The probability that the first answer in a maths quiz competition will be correct is 0,4.
If the first answer is correct, the probability of getting the next answer correct rises
to 0,5. However, if the first answer is wrong, the probability of getting the next
answer correct is only 0,3.

9.3.1 Represent the information on a tree diagram. Show the probabilities
associated with each branch as well as the possible outcomes. 3)
9.3.2 Calculate the probability of getting the second answer correct. 3)

[18]
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9.1 Given:

Are the events A and B mutually exclusive? Justify your answer with appropriate

P(A)=0,6
P(B) =03

P(A or B) =08

calculations and/or a diagram.

92 The table below shows data on the monthly income of employed people in two

where A and B are two different events

residential areas. Representative samples were used in the collection of the data.

MOP«;[:I;Z;I;(;}OME AREA 1 AREA 2 TOTAL
x<3200 500 460 960
3200<x<25600 1 182 340 1522
x = 25600 150 14 164
Total 1 832 814 2 646

921

922

9.23

Back to Contents

What is the probability that a person chosen randomly from the entire

sample will be:

(a) From Area |

(b) From Area 2 and earn less than R3 200 per month

(¢) A person from Area 2 who earns more than or equal to R3 200

Prove that earning an income of less than R3 200 per month is not

independent of the area in which a person resides.

Which 1s more likely: a person from Area 1 earning less than R3 200 or
a person from Area 2 earning less than R3 200? Show calculations to

support your answer.

46

(4)

(2)
(1)
(2)

(3)

(3)
[17]
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QUESTION 13

All the students at a certain college undergo annual HIV testing. The results of this year's
testing are shown in the table below.

HIV POSITIVE HIV NEGATIVE TOTAL
Male 106 422 b
Female a d c
TOTAL 192 e 960
13.1 How many students are there at the college?
13.2 Determine the values of a, b, ¢, d and e.
13.3 Is HIV status independent of gender at this college? Motivate your answer with

relevant calculations.

QUESTION 14

A retail store did a survey of its customers and found that 30% of the customers were unhappy

with

the service received. Of those who were unhappy with the service, 74% said that they

would not shop at that store again. Of those who were happy with the service, only 5% said that
they would not shop at the store again.

14.1 Draw a tree diagram to represent the results of this survey, clearly indicating the
probability of each overall outcome correct to THREE decimal places.
14.2 Determine the probability that a customer selected at random says that he/she will

shop at the store again.
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(5)

(4)
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(3)

(2)
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QUESTION 15

Two independent relay teams want to qualify for the next Olympic Games. The probability that

the two teams run under the qualifying time, 1s g and % respectively. Calculate the probability

that one of the relay teams will run under the qualifying time in their next race. 4]

DBE EXEMPLAR 13 Q11
QUESTION 11

Given: P(W)=0.4
P(T) =035
P(7 and W)=0,14

11.1 Are the events W and T mutually exclusive? Give reasons for your answer. (2)
11.2 Are the events W and T independent? Give reasons for your answer. (3)
5]
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12.1 A group of 33 learners was surveyed at a school. The following information from the
survey Is given:

e 2 learners play tennis, hockey and netball
e 5 learners play hockey and netball
e 7 learners play hockey and tennis
e 6 learners play tennis and netball
e A total of 18 learners play hockey
e A total of 12 learners play tennis
e 4 learners play netball ONLY
12.1.1 A Venn diagram representing the survey results is given below. Use the
information provided to determine the values of @, b, ¢, d and e
S
/5N N
:
(3)
12.1.2 How many of these learners do not play any of the sports on the survey
(that is netball, tennis or hockey)? (1)
12.1.3 Write down the probability that a learner selected at random from this
sample plays netball ONLY. (1)
12.1.4 Determine the probability that a learner selected at random from this
sample plays hockey or netball. (1)
12.2 In all South African schools, EVERY learner must choose to do either Mathematics
or Mathematical Literacy.
At a certain South African school, it 1s known that 60% of the learners are girls.
The probability that a randomly chosen girl at the school does Mathematical Literacy
1s 55%. The probability that a randomly chosen boy at the school does Mathematical
Literacy 1s 65%.
Determine the probability that a learner selected at random from this school does
Mathematics. (6)
[14]
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