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INTRODUCTION

This guide has been put together using candidate responses to the 2024 May/June examination in CAPE
Integrated Mathematics. We have kept the answers according to the original design of the examination
paper.

In 2024, approximately 1247 candidates registered for the Integrated Mathematics Proficiency
examination and out of those, 960 sat the exam.

The examination targeted the content and specific objectives of the syllabus with the aim of ensuring
coverage and simultaneously catering to the wide range of mathematical abilities of candidates. The
examination consisted of a Paper 01 with multiple-choice items, a Paper 02 with extended response
guestions, a Paper 031 in the form of a school-based assessment (SBA) and a Paper 032 which is an
alternative examination to the SBA. The questions were set at appropriate levels to test the following
skills: Conceptual Knowledge, Algorithmic Knowledge and Reasoning.

Each paper of this examination tested the three modules: Module 1 — Foundations of Mathematics,
Module 2 — Statistics and Module 3 — Calculus. The maximum possible mark for the examinations is 300,
which represents 100 per cent. The composition and weighting of the associated papers are as follows.

e Paper 01: Forty-five multiple-choice items weighted as 90 marks and representing 30 per cent of
the total examination

e Paper 02: Six extended response-type questions each at 25 marks, totaling 150 marks. This
corresponded to 50 per cent of the total examination

e Paper 031/032: A total of 60 marks which represents 20 per cent of the total examination

Approximately 73.23 per cent of candidates earned acceptable grades, Grades |-V, compared with
approximately 68.18 per cent in 2023 and approximately 65.35 per cent in 2022. Grade | performance in
2024 was 6.04 per cent compared with 3.95 per cent in 2023 and 4.54 per cent in 2022. Grade Il
performance in 2024 was 9.38 per cent compared with 5.30 per cent in 2023 and 7.80 per cent in 2022.
Grade Il performance in 2024 was 10.31 per cent compared to 12.20 per cent in 2023 and 10.17 per cent
in 2022.

It is recommended that the subject be adequately timetabled in schools to ensure full syllabus coverage.
In the classroom, emphasis should be placed on the interpretation of keywords in questions and more
practice should be given to ensure the correct application of formulas needed for problem solving. There
also needs to be greater exposure to the topics to reinforce understanding and mastery of concepts in
each unit. In addition, candidates need to practise with past papers as part of their preparation for the
exam. Specific topics need to be scrutinized in each module as a part of a success plan for the subject area.
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PAPER 01 — MULTIPLE CHOICE

This paper tested all three modules of the syllabus and it comprised 45 items for a total of 90 marks. The
maximum score obtained was 90 (100 per cent), the same as in the last three years. The mean score was
63.07 out of 90 (70.08 per cent) and the standard deviation was 18.34. In comparison, last year’s mean
was 56.49 out of 90 (62.77 per cent) and in 2022, it was 57.06 out of 90 (63.40 per cent).
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PAPER 02 — EXTENDED RESPONSE QUESTIONS

This examination required candidates to answer all six questions for a maximum of 150 marks. There
were two questions from each of the three modules and each question was worth 25 marks. The
maximum score obtained was 146.67. The mean score was 29.68 out of 150 (19.79 per cent), much the
same as last year when it was 30 out of 150 (20 per cent). In 2022, the mean score was 31.61 (21.08 per
cent). The standard deviation scores were 30.74 in 2024, 26.89 in 2023 and 27.77 in 2022
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Candidate’s Response to Part (a) (i)

(@)  Given that f(x) =2 —x and g(x) =27,

_ Ong by on
4 )] define the term ‘injective function’ and state whether f(x) is an injective function
¥ .4{1...ia'.ccﬁ\).afunchm...iﬁ...@ae...cz...chffaa...!.dh{te....ﬂxﬁaﬂq........
By ne..cleavent s, i e doengp & mopoed onto o
~Z

one..clement o fhe..codoMia. fcad 5. an.

.E/(l.jﬁcﬁu.ﬁfuric{foﬂ.J........f ...................................................................

Examiner’s Comments

The candidate was able to define the term and state whether f (x) is an injective function.

Candidate’s Response to Part (a) (ii)
(ii}y  solve gf(x) = 16.

E’)Q(DQ = 9('-1—'9(3'- 21'1:.“9% %

\Ecxw\ € Qoweve.

23 =9

N = -2 % [3 marks]

Examiner’s Comments

The candidate was able to correctly solve the equation.
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Candidate’s Response to Part (b)

(b)  Determine the range of values of x for which 3x° + 8x < 3, where x is a real number:
2 F 12 O ) 1(09)
23 +Ax -2 £ ©
3(_(%1-\ %(8,1—\) € 0 |
Gx) (a43) <0 =XP73
= Vs, Z=7D

X3 = Vs

[4 marks]

Examiner’s Comments

The candidate was able to correctly solve the inequality, determining the range of values for x.
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Candidate’s Response to Part (c)

(©) A board whose length is 258 cm is cut into 12 pieces. Calculate the length of the first
tl

piece of board, assuming that the lengths are in arithmetic progression and that the sum
of the first 3 pieces of board is 24 cm.

= %I:w+(rz—:>o{j
Ss = %EZQ *(3f!)c{]
“ S3 ?%zm + 'Z-c:/j
‘4= zatzd
) ue o
"”) Ue = a+ d
47)'(/{; “—T—Q*'zoj

S5 = @4“@4—@/-!—0-!;20}
S = 'Z-ar?ro}

“571 = 459

2o = [ﬂ? +(iz- ’Jo[j
e = é[mﬂLuon/
“ 2 lza + &6
%Lél?élﬂé’ o[,._«a -Q
259 a & 6 [%—_Q) : [6 marks]
“ 25D T I1za ~téa L 2B
-2

= -2 g

. : J a = 5 &

Examiner’s Comments

The candidate was able to correctly use arithmetic progression to perform calculations for the first
term and the sum of n terms.
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Candidate’s Response to Part (a) (i)

(@  Letf(x)=-% +ax’~5x—12. If (x + 1) is a factor of f(x),

(i) showthata=6
L+\ =20 x = ~\

RO = -G ket - SEe) v = M

b Yo 4% V220

~ 5= g
b

on -
[2 marks]
Examiner’s Comments
The candidate was able to use the factor theorem to show that a = 6.
Candidate’s Response to Part (a) (ii)
(i)  hence or otherwise, determine the other two factors of the function.
()= -y [y -]2.
/,,_——:w_
+ / - f' {’m g
- S ,
b (-x#4) (o t*3)
\_\——_ .
7,31. Z_ S « Yy
T oext i TH
G —)ax V)
i = J2
g <

7,[30 = (1) ('ilﬂx-/i
- o)) Laty S -0 ‘ {4 marks]

Examiner’s Comments

The candidate was able to use the remainder theorem to find the other two factors.
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Candidate’s Response to Part (b)

®) Solve the equation \E cos(@ + _%c_) =] for n<@<m.

s hY :\: ¥ o\u\\‘\Q‘J\‘_
5 *—),, —_— W ceNAwn T EN
o ({9 3 G ¢
Ve
aus = s s 135 O = =% - 2w
A =8 % 3" > {o
“ SN 5. rO\c,\
T _ 0w v
er - T “
LT -
6 = \L“\V o & = &vi‘-aé\ _fl_-—- <o }
TZ AP N 2 N
R s
@*T—%-lﬂ"l{-‘\
¥ N
é‘h L s

Examiner’s Comments

The candidate was able to correctly solve the trigonometric equation showing the principal and
secondary values.
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Candidate’s Response to Part (c)

(c) Jack buys 3 kg of apples, 4 kg of oranges and 2 kg of pears for a total of $25. Jill buys 8 kg
of apples, 6 kg of oranges and 3 kg of pears for a total of $48. Mary buys 2 kg of apples,
3 kg of oranges and 4 kg of pears for a total of $28. Using Cramer’s rule, or otherwise,
calculate the unit cost of a kg of apples.
_ @ > 3! =
. kg =apple.  Mleg = sranges . Lleq = Pt

2o . g 6 3
- gx\}ﬂﬂi‘lz._ﬁ.s b 2 %
63 + 22 - 4% B L4t
2o + R4 4z g YTIR oaw 2
A
J‘. : 1 2 L
[ 3 Y 4x L (
2 2 x|, [|2s 2213 4 38
lﬂi33)6 1;-4/33 targ ¢ i: "
3y 2 Le) /1 3/ At
:3- -
C24~q) ~ 430 ~6) + 2cay -y )

3CIS) - gy 4 2¢12

T HS - o4 + pu
= -3
x= [ Q0 iz
by Aoy Clyg
> ay, Qg
]
L
se = LAt
2 @ 4= 3[4 3] -5)% 3 28 g
= SC:“\"'CLJ _ . b4
Ciay - =3C192-~ -
- 875 - 43 - n Bt 2 ¢ty _g) - Saw?éfzj +.‘?.2;(_9.1-6J Y2ca1 - qp)
T mlog = = - 256 N
-3< > 3 v v v “e -:—: D2
— - ~ [5 marks]
zs 8[6 4%)"“":“*3 tasfe = =dde |, =g
N /52 E SO AES ;
S 3162~ ug) -y, . *
~st2 (22¢ - ! zZT 4
+2 +3ap ;éa% 22— 1) ¥

S AR ~lun o ' -

Examiner’s Comments

The candidate was able to correctly solve the system of linear equations. The candidate correctly

used Cramer’s rule.
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Candidate’s Response to Part (a) (i)

(a) The stem-and-leaf plot below gives the scores of several students who took an English
examination. The maximum score for the examination was 80 marks.

Stem | Leaf

1 7‘ FARN
: 2 |5 8

3 |3 6 -9

4 |2 2 23 5 7 9

5 |13 4

6 10 2 3 6

7 |4 9

Key: 6|8 = 68 marks

() Determine the median score. ™™~ 2

o=
Q. =~y (2

[1 mark]

Examiner’s Comments

The candidate was able to correctly determine the median score.
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Candidate’s Response to Part (a) (ii)

(ii)  Calculate the interquartile range.

By= 2 (omd e

= 8oYEL = 6| merleg
i
&\ = Aqtn\—\\"‘\“ bera= 3613 = 237.9 merks
R

<.
\@\.?\ - Q% Q\
=6 "= 37 5“

= 23S hasles

[3 marks]

Examiner’s Comments

The candidate correctly calculated the interquartile range.
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Candidate’s Response to Part (a) (iii)

(iii) Sketch a box-and-whisker diagram to represent the data in the stem-and-leaf plot
on page 8.

“ rrect guartiles

I
| rcorrect range

|
{
|

€ TQ_Z clos;-_r to Q_l:‘

|3 marks]
Examiner’s Comments
The candidate was able to correctly sketch a box-and-whisker diagram.
Candidate’s Response to Part (a) (iv)
(iv)  State the shape of the distribution drawn in (a) (ii).
ooy !
[1 mark]

Examiner’s Comments

The candidate was able to correctly state the shape of the distribution drawn.
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Candidate’s Response to Part (b) (i)

®) The manager of a call centre has developed a probability distribution for the number of

interruptions per day, X, which is a discrete random variable. The probability distribution
is shown in the table below.

X 1 2 3 4 5
P(X=x) 0.20 0.30 n 025 0.20

(i)  Caiculate the value of the constant 7.

0.20+0.50n vO.15:6.20 :“
n=t-*0-20+0-3040.25 w,zc)

nol=g848) n=1-0.95
petGs r\:b\b‘iv

[2 marks]

Examiner’s Comments

The candidate was able to correctly use the formula for discrete random variables to calculate the
value of the constant n.
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Candidate’s Response to Part (b) (ii)

(i)  Determine the expected number of interruptions per day.

EX)= 527 (=)

- on q/).* CQ, X0 -3)4, C‘é;( O'Dg)—\—@"éw‘zs) "’6*0195

795 v |
= —-!wb«fl.p-s J

[2 marks]

Examiner’s Comments

The candidate was able to correctly use the formula for discrete random variables to determine the
expected number.
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Candidate’s Response to Part (b) (iii)
(iii)  Determine the variance.of the number of interruptions per day.
) L
Sar(A) ot fxzo0) - [ECAL
U 0 0) + (1% & 8) Mex 6:.08)+ (A% 6-28)
y (BFe02) = O M5 A0RD AR D
= 039
R -U:Q’% -1\

{3 marks]

Examiner’s Comments

The candidate correctly applied the formula for discrete random variables to determine the variance.
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Candidate’s Response to Part (a)

(a) An HR talent manager wishes to select 20 1nterv1ewees from among 500 applicants for
internship positions in an organization.

Complete the table below by writing the appropriate sampling method for the descriptions.

Description ' Sampling Method

Select equal numbers of male and female f

interviewees, even though there are (iz,ug’ - u[,«/
fane

twice as many female apphcants as male . Jﬂ/ f 2

applicants.

group, in proportion to the number of
applicants who make up that group.

Assign a unique number from 001 to 500 o .
to each applicant and use random numbers /_L g o \A,c# -

to select the interviewees.

Group the applicants by age and select )
interviewees at random from within each M ! - ’ . [
[ = T Wy

{3 marks]

Examiner’s Comments

The candidate was able to correctly identify the appropriate sampling method based on the
descriptions.
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Candidate’s Response to Part (b) (i)

®) A box contains 3 red, 4 blue, 6 white and 7 yellow marbles. A sample of 6 marbles is
taken, without replacement, from the box.

(i)  State the number of ways of selecting the 6 marbles.
sipce. Pe order D_F ed {m"lS {;Q-g@é" nd%}’

Q%‘?@ﬁ:ﬁ% Corin LH—C('Froﬁi
H Ny
[T | ’/ﬂ
%v oA [1mark]

C3t9+ (+7) _
C = Ce :/3?57@

qaij

(

Examiner’s Comments

The candidate was able to correctly apply combinations to state the number of ways of selecting the

marbles.

17 |Page



Candidate’s Response to Part (b) (ii)

(iiy  IfNO yellowmarbles are chosen, show that the-probability of obtaining 6 marbles
is approximately 0.044.

I?(zé 17
fobabliy < ém v E’%@

Examiner’s Comments

The candidate was able to correctly apply combinations to show the probability.
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Candidate’s Response to Part (b) (iii)

(iii)  Calculate the probability that EXACTLY 1 red marble, 1 blue marble, 2 white
marbles and 2 yellow marbles are chosen.

¢, %X Ul x blpx TC2

2 X Ux 1§ xR = ¥3FBO
pré\@cu\m’(ch’d . r}}f\r&u ot scceshul sUeomas
e tolod muldleer ot aulreore

W = 3%
Ocoroetold o

= Q,oq}y

The provabiliy 16 -0 FS

[2 marks]

Examiner’s Comments

The candidate was able to correctly use combinations to calculate the probability required.
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Candidate’s Response to Part (c) (i)

(c) Ten students sat 2 Mathematics tests, 1 multiple choice test and 1 essay test. Their marks
are recorded in the table below and a summary of the statistics given.

Marks in Multiple Choice
) Test, x
T, : —

Marks in Essay Test, y 29 15(10}20] 12 (40 | 18 } 20 | 10 [ 17

20 9 |10} 15| 6 35|16 ] 22 ) 18 | 14

b

n=10 Yx=165 Ty=191 -ny=‘3733 T =3327 3yt =4423

® * Determine the estlmated Jmear regression line of y on x in the form y = a + bx. :

=g -5 3J LA R
b= izg- bty [ AT

Hjxl»({x)l q - l‘/-l*Oi%Z'Ub}ﬁ

4y~ 15873
b= 10y 1y ~(U6s) (141 .
NAt- Ex)t qG%-ZZV

b= 585 —(. %;/
b OUS

\
- [4 marks]

Examiner’s Comments

The candidate was able to correctly determine the estimated linear regression line of y on x in the
formy=a + bx.

20| Page



Candidate’s Response to Part (c) (ii)

(i) A student writes the multiple choice test and scores 25 marks but is absent for the

essay test. Use the regression line found in (¢} (i) to estimate an essay mark for
the student.

B: 2.86 % 0-G6¢

Y= 3.86+ (0-86x 25)
3.86 t Ay
1. 86

1!

3

Y

[2 marks]

Examiner’s Comments

The candidate was able to correctly use the regression line to make an estimate.

Candidate’s Response to Part (c) (iii)

(iii)  Interpret the value of the correlation coefficient between multiple choice marks,
x, and essay test marks, y, i

s value is ?s 0.850.
Thee 18 a e *‘mn\q)P "H&) locor corelotion
beturecan the, (‘mu.\‘\ﬂple, <hoice morles Do and 235350y
test Mer s, Yo

Bia ca =&t 34T &, toheder ~corrlotiyg

& 0% C0-55 <\ coeSFaent

[2 marks]

Examiner’s Comments

The candidate was able to correctly interpret the value of the correlation coefficient given.
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Candidate’s Response to Part (a)

¥-1 x#1
(a) Let f(x) be a function defined as f(x) = .
4

x=1

Determine whether or not the function f{x) is continuous at x = 1. Justify your answer.

Qire da)= Ha) o =1

x4 2l ()] =0

Examiner’s Comments

The candidate was able to correctly show the discontinuity of the function f (x) at x = 1. Correct
justification was given.

Candidate’s Response to Part (b) (i)

() Given a function g(x) = ¥ —d—3x+ 5,

) calculate the x-coordinates of the stationary points of the function g(x)

3'% = S - G~ V

[4 marks]

Examiner’s Comments

The candidate was able to correctly calculate the x-coordinates of the stationary points of the
function g(x).
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Candidate’s Response to Part (b) (ii)

< (i) determine the nature of each stationary point.

Y
f A& : = N . X, «%DL’S')
(‘ 4 _r\&lg\ ‘ GERI 3 _
‘ -%'DC, -% \/%’\);ubgc_;:_—n\g = (OL_J g“
ey = Y3 | WA '

3 B 3 “-8
L8 o3
_ 0L =160

- J M\\‘”‘\A “ " [3 marks]

Y‘%\ Al

Examiner’s Comments

The candidate was able to correctly determine the nature of each stationary point.

Candidate’s Response to Part (c) (i)

(¢)  The volume of a spherical ball is given by the formula V='%TU’3; where # is the radius of
the ball. The ball developed a leak and it’s volume is decreasing at a rate of 2 cm’/s.

(i)  State the expression for %}K

=N '\ C&\\ ,:\_\\\('Lé\‘:
G

RS b

Examiner’s Comments

av

The candidate was able to correctly give the expression for dar -,
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Candidate’s Response to Part (c) (ii)

dr
cs—g;-

We Crow @ V= 3fbr5 /r’é%mrl)%bﬁ,ozv
dr N v ——‘>6”" W di «dy

e”dr ex

(ify Derive the expressmn for the rate at which the radius is changing,

- X =2

- Ymwr

= - 2L .
tror 2

Examiner’s Comments

The candidate was able to correctly apply the chain rule to derive the expression for the rate at
which the radius is changing.

Candidate’s Response to Part (c) (iii)

(iliy  Calculate the rate at which the radius is changing when =5 cm.

. ?:—:FF{\%_'_- e o -3
o ﬁ/ -
zx*ﬁxe

o O gg@, %:‘ Negatlve sign mlssmg)

[2 marks]

Examiner’s Comments

The candidate was able to correctly calculate the rate at which the radius is changing.
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Candidate’s Response to Part (a)

(a) Determine the following indefinite integral.

I (4 i 7 &

Sy dt

= (ngJr%\ +C

S—
= Syl ¥7) &

[3 marks]

Examiner’s Comments

The candidate was able to correctly determine the indefinite integral.
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Candidate’s Response to Part (b)
x=5

b) The diagram below shows the curve f{(x) = —x" +9x — 18
T e T PR
A 1 EeE P Cﬁ(’r\% =0
1 SN e (e
42 -" & 10 76 x>
'x \

Determine the shaded area bounded between the curve and the x-axis

£
S—f‘rqx-\ﬁéx .

® f[:i ‘rgé?, v
0
= +Q@ _\X’(SJ (j"‘“ r\,q_(%l_\g(g»)] |
)ﬁ { < _ %A%mw\'\%'

The candidate was able to correctly determine the shaded area bounded between the curve and the

Examiner’s Comments

X-axis.
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Candidate’s Response to Part (c) (i)

(c) The rate of population growth per second for a species of bacteria, after an anti-bacterial
solution is introduced, is modelled by the differential equation.

520
at

=-101.5¢>'

(i)  If initially the size of the bacteria population was 10 000 specimens, derive a
formula for the population size, P(t), at t seconds.

d ecH
Uﬁ g
dat = -\O\a(S"bol-‘_

j.fl_f_%)_ od £+ 3 «
P= ~-w\.g e.o'\.e*_g“

+ C
Q‘l-—bf’ o-\ ©)

l0ovo Svreﬁ: o ooo = —liol.S L O-1 %3 4c
) l

— . < 2 O
cre= ool g cdkRnr gdﬁ?éf‘“—
. - 5 mar
. —{oles o1¢+3 o-1 Lens b kv
P= e: — 1 20 2LRC o9 = --lnl('eP + 0°R b¥®%Z

Examiner’s Comments

differential equation.

The candidate was able to correctly use the method of separating the variables to solve the
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Candidate’s Response to Part (c) (ii)

(i)  Determine the size of the bacteria-population after 30 seconds. Give your answer

10 2 decimal places. (7()( L= 29y
o-1(3° )'\"'3

P(30)= —~to1Se Bggee

= ’7‘4’3073"‘“« Poedl )

Pag fo Ka o
to ¥l o (2O

MW
WWWJLAL

[2 marks]

Examiner’s Comments

The candidate was able to correctly substitute to solve the equation.
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PAPER 031 — SCHOOL-BASED ASSESSMENT (SBA)

The SBA is a research project worth a total of 60 marks; this represents 20 per cent of the total
examination.

The mean score was 43.65 marks out of 60 (72.76 per cent) compared with 42.01 out of 60 (70.02 per
cent) in 2023 and 39.09 out of 60 (65.15 per cent).
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PAPER 032 — ALTERNATIVE TO THE SCHOOL-BASED ASSESSMENT

The questions on this paper were worth a total of 60 marks, which represents 20 per cent of the total
examination.

The maximum score obtained on this paper was 21 out of 60 compared with 41 in 2023 and 55 in 2022.

The mean score was 16 out of 60 (26.67 per cent) compared with 23.33 out of 60 (38.89 per cent) and
29.63 out of 60 (49.38 per cent).
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