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INTRODUCTION

This guide has been put together using candidate responses to the 2023 May/June examination in CAPE
Integrated Mathematics. The report reflects the original design of the examination paper.

In 2023, approximately 1276 candidates sat the Integrated Mathematics Proficiency examination.

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 composed 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

The following are comparative results spanning the five-year period 2019 to 2023. It must be noted that
the results from 2020 are reflective of unusual circumstances and do not lend themselves to useful
comparison with the other years.

In the 2023 sitting of the examination, 68.66 per cent of candidates earned acceptable Grades |-V
compared with 65.36 per cent in 2022, 64.52 per cent in 2021 and 67.53 per cent in 2019. In 2020, the

percentage was 72.48.

This year, the percentage of candidates who earned Grade | was 4.02 per cent compared with 4.54 per
centin 2022, 5.11 per cent in 2021 and 6.93 per cent in 2019. In 2020, the percentage was 9.10.

This year, the percentage of candidates who earned Grade Il was 5.39 per cent compared with 7.80 per
centin 2022, 5.53 per cent in 2021 and 5.67 per cent in 2019. In 2020, the percentage was 8.80.

This year, the percentage of candidates who earned Grade Ill was 12.41 per cent compared with 10.17
per cent in 2022, 11.34 per cent in 2021 and 9.40 per cent in 2019. In 2020, the percentage was 12.29.
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PAPER 01 — MULTIPLE CHOICE

This paper tested all three modules of the syllabus and it comprised of 45 items for a total of 90 marks.
The maximum score obtained was 90 (100 per cent), with mean and standard deviation scores of 56.49

and 16.95 respectively. This represented a decrease from the previous year when the mean and standard
deviation scores were 57.06 and 20.49 respectively.
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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 marks. The mean and standard deviation scores were 30 and 26.89
respectively. This represented a decrease from the previous year when the mean and standard deviation
scores were 31.61 and 27.77 respectively.

Module 1: Foundations of Mathematics

Question 1

Candidate’s Response to Part (a) (i)

SECTION A

MODULE 1: FOUNDATIONS OF MATHEMATICS

1. (a) @ Simplify f :;r in the standard forin a % bi, where a, be R,
o 6-70 x 142
24 | -21 (+2¢
= (D +600) -7 =71(20)
1%y 0%
= b+ 12070 -1l
T+
= b1l + st
S .
= 20 St
S.
= lL+i
D C70_ i fhe fom a7 b
|-2¢
= b, a=& ond b=

[4 marks]

Examiner’s Comments

The candidate was able to correctly simplify the complex number in the correct format.
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Candidate’s Response to Part (a) (ii)

(ii)  Represent the complex number from your solution in (a) (i) on the grid below.
The labels 1 and R, indicate the imaginary axis and the real axis respectively.

A,

&
5

o

W

V-

'S

h

&

[2 marks]

Examiner’s Comments

The candidate was able to correctly represent the complex number by plotting the point on the
argand diagram and drawing a line from (0,0) to the point (4,1) with the arrow on the line directed
towards the ending point.
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Candidate’s Response to Part (b)

®) Given that f (x)= ~7%* =5 and g(x).=2x ~ 1, solve fz-(xy=—68.

«Cgcsc).z - 6% > “y7x-3 =11
’Fj(}f): ¢7(21__D‘1 g \ > xt 2*71.’}'3: 17
7 7 “7&"’3—)7:@
%o;) = (ra? Ux +1) -5 g (12
%j@?“ ~IBx? +2%x - ~7-5 —? Ty g
%a) 2B’ 12%x —| 2. > H ] (o~ 2) I
{9(7@9 Q—(’bc" F7x 8) DIl xZg
{909 A

3;;*[ or X2 .
(-7 2475 ?
tV(»:ergJﬁﬂD@/mu @
6(\/6’8 :

[5 marks]

Examiner’s Comments

The candidate was able to correctly solve the composite function equation.

Candidate’s Response to Part (c)

(©)  Solve[2x—3[<9.

225) < g
9 = 2x-3 £ C]
~6 < < 9y £

"‘3.,14,6

Examiner’s Comments

The candidate was able to correctly calculate the solutions for X in the modulus inequality.
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Candidate’s Response to Part (d) (i)

(d) (i)  Show thatx — 3 is a factor of the functionf(x) =2x" — 9%* + 10x — 3
2
fen= 2.6 ~UDT L0 -2
= &4 — 3l +30 -2

= 0

\

2o (-3 S a focvor

Examiner’s Comments

The candidate was able to correctly apply the factor theorem to show that x -3 is a factor of the given
function.

Candidate’s Response to Part (d) (ii)

(i) Hence, solve the equation /' (x) = 0.
25— 33C + |

X=3) 253 —%c* #1065 —3

N (_x-B) CZ::(.?' —3x F1) =0 2
0 35 +lose

2-/\ —4
~(~ 23" +95)

(253 ~2a—2c + 1} =0
O

‘ 'CZJG—DCDC-—'D:‘O
oo 3 (=3) (2oc-D (o< = 1)
o% (¢ sc~N{bc~-N=0
L._—j_). o
o X= 35 oz -

oF

[5 marks]
Examiner’s Comments

The candidate was able to correctly calculate the three values of X using long division and
factorization.
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Candidate’s Response to Part (e)

(e) The coordinates of the midpoint of the line segment PO are (—7, —2). If the coordinates
of P are (6, 8), determine the coordinates of Q.
_ sy b Yy Yz i~
M= ( 2 > =z ) = (7572

N 6. +>¢

RN

g+t Y _
>y = -7 Y = =72
6+ = —I¢ S+y = -4

K= ~30 Yy = —i2

~
o

Q= _(~20,-12)

Examiner’s Comments

The candidate was able to correctly apply the midpoint rule to obtain the coordinates of the
endpoint.




Question 2

Candidate’s Response to Part (a)
2. (a) Solve for x in the equation 5T 9% TS,
S..CS;&-H;) 2 (2545

= S
Y

S—CSDt-P&) _ t.tal +io

e ~Ls3d) et O
T tesys

~(s%¥3) lqu z Q’ ot o)l CS2)
—Q‘au.s) - Yaslo
—53;—%‘—91 -lo = ©
“Ux ~t§ = ©
~qx g

N
Loz 2

Examiner’s Comments

The candidate was able to correctly apply the laws of indices and logarithms to determine the value

forx.

8|Page



Candidate’s Response to Part (b)

(b) Solve 4 Jogy(x —2) = logy3 + 5.
i (X=2) = [ oy 3 + 35
b 037

4y lojq(ﬂ-dz) =

L

2

% m

[oj'l -2) = >

JL 1h
G2
i . e ]
[22“!‘-, — ":".’}_—"

Examiner’s Comments

The candidate was able to correctly apply the laws of logarithms to solve for X .
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Candidate’s Response to Part (c)

(c) Sketch the graph of y = ¢" and its inverse function on the same set of axes belc
showing the intercepts of EACH function.

A

Lol

Examiner’s Comments

The candidate was able to correctly sketch the two graphs and label their points of intercept.
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Candidate’s Response to Part (d)

(d)..  Using Cramer’s rule,or otherwise, determine the valie of y in the following systems of

equations. B
. A ) Ay
5% —3y+ 5z=~34 s -3 5 & -3% s -3t 5
-+ .
P wyrema ST o
£ 2x—3y~3:=-13 » -3 =3 1 A3 2 a3 43
&2"_ ‘Ayf
A
‘ - N 5 5 -3 S 5
N EEEET AN ¢ '
T2 -3_ 2 -3 -t ¢

) = 32 (F) & u(-2s) t13Cte)
{41 = bu

¢ 1y s
- - . + 2
(al= s ) ]3 f ,

1)

s(e) +1(sm) +>(78)

- §
A -:'[A‘j’ - (i-':’— :&’
y=lal = 5

Examiner’s Comments

The candidate was able to correctly use Cramer’s rule to calculate the value of y.

Candidate’s Response to Part (e)

(e) Solve for x in the equation 5 tan (x + 7) = 10, where 21 <x <0.
Fon (1) = 2 €= Tl 2
[
(A
To jehem, el
4
atTz o FLioTl
o wmH ot — 7"
T mK — 5929
LAeps e o < when el <
e = — 5-8929 = N-5.89292-2-7513

3 4
oex ~S-87 278

Examiner’s Comments

The candidate was able to correctly calculate the values of X for the given trigonometric equation.
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Candidate’s Response to Part (f)

® Adrianna bought a car at the beginning of 2016. The value of the car depreciates according
to the following model.

y
¥ =70000x% (E) , where ¥ is the value of the car, y years after it was purchased.
7

Caleculate the value lost on the car at the end of 2019,
b - og1g- 2016 = ‘L}

Veloe ot the end of 2247
- L - 1 y.26
Vu .10 ODQX(_’) &3371

Velve tnibietl )
vl .
V ot To vve % ('%) - -H_IU Cop

,.., chll—-t lost :d_lv Coo ""7{37175‘4‘1‘6

< 3>, 245-T7H

Examiner’s Comments

The candidate was able to correctly calculate the loss of value after 4 years of depreciation.
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Question 3

Candidate’s Response to Part (a) (i)

3. (a) A code breaker has been challenged to overcome a six-element password. The password
is a combination of the inputs A, S, T, U, V, 2, 5 and 9 without repetition.

i
- e e -
) How many unique six-element passwords can be génerated from these inputs?

ot Ve\ss\mm&%= %p(o = FEEsE
oL 20160 - -

T %6 % 5% Y% 3 = 20140 ux\irxbme pasords

[2 marks]

Examiner’s Comments

The candidate was able to identify the number of unique six-element passwords can be generated.

Candidate’s Response to Part (a) (ii)

(ii) How many unique six-element passwords can be generated if the code breaker
knows that the password must begin and end with a number?

DX bX53xY ¥

[2 marks]

Examiner’s Comments

The candidate was able to identify the number of unique six-element passwords that can be
generated given that the password must begin and end with a number.
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Candidate’s Response to Part (b) (i)

Lyl b.a =V ug ‘

BT Mo /llr‘ :

Sl

==
A

N

WISTDGERAA SHOWTAE T EL LA TH A0 ERER]E

[
3
S 9
=
®Q

1= 5

z

b

L
o Eid ;

o

\

O B 15 25 36 U5 55 W 95 §5 %5 W5 Uh RS /35 45

Examiner’s Comments

The candidate was able to correctly draw and label the histogram.
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Candidate’s Response to Part (b) (ii)

(i)

Calculate the mean length-of carrots'gathered, giving your answer to 2 decimal
places. ) '

fecolk: L= 26w
1§
1= 0 o

prm———

~

% o (b 2d-p-)-
)

Examiner’s Comments

The candidate was able to correctly calculate the mean length, giving the answer to 2 decimal
places.

Candidate’s Response to Part (c)
() It was assumed that the length of carrots follows a normal distribution with a mean length
as calculated in (b) (ii) and a variance of 6.25 cm.

_ Calculate P (6 cm < L < 12 e¢m), giving your answer to 2 decimal places.

feradh: 2= A1 WL~ N9, 6.39)
. . ) e

= p el 1) = PlLas) -e(Leh)

| Plz ¢ rau - P(Z ¢ - 0.250)

0.995% - P £70.%5b)

0.295% - 1+ PLEs 0,460\ marss]
0.295% -1 + 0.53%%

a oM !

¥

0. Y555

Examiner’s Comments

The candidate was able to correctly calculate probability.
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Candidate’s Expected Response to Part (d) (i)

(d) A manufacturing company provided one of its customers with data on the number of

units it would be willing to sell at each price level. This data can be used to estimate the
equation of a supply line.

Quantity (x) 615 | 610 | 612 | 625 | 617 | 630 | 635 | 641 648
Price (y) 155 75 100 125 150 175 | 200 | 225 | 250

The equation of the supply line can be estimated using the regression equation
vy =a + bx. The summary statistics for the table above are as follows:

Sx=5633, S’ =3527093, Yy=1455 Y3°=261525 Yxy=916425

(1)  Using least squares regression estimation, calculate the values of @ and b.

a=y—bx
_xy bix
n n
1455 5633

= ——— 39405 ——
9 9
= —2304.7

_9(916,425) — 5633(1455)
~ 9(3527093) — 56332

= 3.9405

Examiner’s Comments

In the absence of a sample from a candidate’s script, the preceding response shows how candidates
were expected to correctly use least squares regression estimation.
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Candidate’s Expected Response to Part (d) (ii)

(d) A manufacturing company provided one of its customers with data on the number of
units it would be willing to sell at each price level. This data can be used to estimate the
equation of a supply line.

Quantity (x)

615

610

612

625

617

630

635

641

648

Price (y)

155

15

100

125

150

175

200

225

250

The equation of the supply line can be estimated using the regression equation

v =a+ bx. The summary statistics for the table above are as follows:

Yx=5633, Yx'=3527093, Yy=1455 ¥y'=261525 Yxy=916425

(i1)  Hence or otherwise, state the equation of the supply line.

y = —2304.7 + 39405 x

Examiner’s Comments

In the absence of a sample from a candidate’s script, the preceding response shows the correct way
to state the equation of the supply line.

17 |Page




Question 4

Candidate’s Response to Part (a) (i)

4. (@ A die'and a.coin are thrownzone after the other in that order. While the die is fair, the coin 2

is biased with the Probability of attaining a ‘head® outcorne béing % X

()  Detefmine the probability that the coin shows ‘tails”, given that the die showed an
even result.

[T tondafionak »Pr()bmb.\\'t\'\ﬂ s P(T} E) = -'?3 % :Tl
Pl = PAND) ' |
e -y

g el T e o ks oinined By the weats are Ji{\(ke\)eno\m‘(-
and Bk £ be on e nubes

o ookl

,‘Pl—-

[2 marks]

Examiner’s Comments

The candidate was able to correctly determine the conditional probability.

Candidate’s Response to Part (a) (ii)

(i)  Determine the probability that the die shows an even result and the coin shows
“tails’. ’

v 4‘
¥

X

=

{
dx i
Z S . L) , ) . '

Examiner’s Comments

The candidate was able to correctly calculate probability.
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Candidate’s Response to Part (b) (i)

) It is known that 40% of students at a large school live in poverty. In a sample of 10
randomly chosen students, calculate

(i)  the probability that exactly 2 studerits live in poverty

1o Lo (o0

= o122\

Examiner’s Comments

The candidate was able to correctly apply binomial distribution to determine the probability.

Candidate’s Response to Part (b) (ii)

(i)  the probability that at least 3 students live in poverty.

PixsD x| ___Y_? LX:O)'\‘QLX:\\*?LX:a‘_\
® lr=d= ' LoD (o)
= 0.00L0%

o q
Plx= D= 1 ey Lo-‘-‘hl (.6'\0\

= 00103 [4 marks]
Px= = NC,_(o:L\h’"Lo-t;ﬁ

=01 |
P (X2 =\ — (0-00b05 + 00403 4 012.1)

= 0'832b

Examiner’s Comments

The candidate was able to correctly apply binomial distribution to determine the probability.
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Candidate’s Response to Part (c) (i)

(c) A prinéipal'inténds to.gather information-about stuidents’ performance in Mathefatics. A
statistician suggested to her that either a sample survey or a population census could be
conducted. -

(i)  Distinguish ¢learly between a sample survey and'a popuiation census.

I2 marks}

Examiner’s Comments

The candidate was able to distinguish clearly between a sample survey and a population census.

Candidate’s Response to Part (c) (ii)

(ii)  State a limitation of conducting a population census in the school.

The...sthonl. snom hone o \ob of students s @

........................................................................................................ Frrreersetrreens

opdalan. SONSUS . Man. DR me. - CORSINING ...

Teduns and weapsachcal, .

L - 8 et T e LT L e T R R A A EL ]

.................................................................................................................................

Examiner’s Comments

The candidate was able to provide a sound limitation of conducting a population census in the
school.

20| Page



Candidate’s Response to Part (c) (iii)
(iti)  The principal plans to build a2 sample of 100 students using either systematic
random sampling or stratified random sampling.
Distinguish clearly between systematic and stratified random sampling techniques.
Sypitehe. o oomple 15 chosen by saieching 2y

........................................

.......................................

?

2 : ) . .
Londes ¥ Selecking wvgey % Shudeal in o ling..

........................................

e \}QQ\L\QJ@\{\ s form b then 9070 of the [4marks
swmple unt be forn b -

Examiner’s Comments

The candidate was able to distinguish clearly between systematic and stratified random sampling
techniques.
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Candidate’s Response to Part (d) (i)

(@ Let X be a-random variable which records the number of blighted trees in a randomly
selected park. The table below-shows. the probability distribution for X,

X 1 2 4 5 6
. . — - A
PX=x) 27 27 27 27 27

Using the probability distribution table, calculate

(i) the expected number of blighted trees

TEANERDICTITELY
.

St = () ralg) v G d %) t b(gﬂ

= ‘j\i&l
23

Examiner’s Comments

The candidate was able to calculate the expected number using the probability distribution
table provided.
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Candidate’s Response to Part (d) (ii)

(ii)  the standard deviation in the distribution of blighted trees.

Rocalls Yor () = T 0(=0) - [eol”
alk o\

e ) B o B

5

Yo (1) = %L\ \

Yos (1) = ;l’oSL\
’*&O\ a . [4 marks]
e T = \. 0\\ \Sﬂa % 5\% “%‘\ ° Total 25 marks

Examiner’s Comments

The candidate was able to calculate the standard deviation using the probability distribution table

provided.
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Question 5

Candidate’s Response to Part (a)

5. () Evaluate the following limit.

2a5x+6
im _————
x—=-3 6x+18

'S
-

X;ﬂ ¥ 3% Fax g ’ xﬁ(?ﬁ%%f”& (y_ _}'331
N 3
AR g b (>+3)

e WP
P R =
T ey }

Examiner’s Comments

The candidate was able to correctly evaluate the limit.
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Candidate’s Response to Part (b)
(b) Determine the gradient of the curve'y.='6x2 - 2% cos'(¥) at the point x = 4.
e > . =3 - . i
YT o e .t

i &g a \ b 2

Ms& 5[2%_-’[:&)0%70 »cq\oz&ﬁ)*‘\’ LDQ","““"*“% Ve Cavx
ta ) ‘
db:l{_)o G I~ uax

w L\\X - [: 1&121 S ’tq(L‘SC“"L"%JD Ao

X34 =
&Jr\)dh 2 ":b:_g&;no 30 Conn,
L RS O .
&-‘A T [4 marks]
s, — = L‘,'g\l{
& 3 =
L 34.9

S (&){

Examiner’s Comments

The candidate was able to correctly calculate the gradient of the curve at the point.
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Candidate’s Response to Part (c)
{
sinx (J/L % LSQB = % (?0\
In(x+2)+7 | g(x,x

\k:?\*‘“m V= LAL?"%% 1

(© Differentiate fx)=

dv
. :-C@SEQ -(—j;; — N
A2

ii, U% ’wk G% Mm%’r”\kws %“"L”B("”‘l\
CEER

1(}05 Cedvx U.u\ bo i 1} 4—"1} ____l [5 marks]

L RE2
AN Py CTEM )

Examiner’s Comments

The candidate was able to correctly differentiate the function, applying the rule.

Candidate’s Response to Part (d) (i)

(d)  -The vertical displacement, in.inetres, of a particle on a ballistic trajectory is given as

¥() =15.7¢ = 5, where ¢ is measured in seconds.

(i)  Determine the displacement at 7= 0.

gl 715 -slo .

Om

Examiner’s Comments

The candidate was able to correctly calculate the displacement at time zero.

26| Page



Candidate’s Response to Part (d) (ii)

(ii).  Derive the velocity function, v(¥).

g‘%%(/]j ' V:.A—B— & 3
s A
' dy

"\}UC\: lS’-‘Tlc— slcl Gy

N LJOB RN -‘m-t) [2 marks]

& &

Examiner’s Comments

The candidate was able to correctly derive the velocity function.

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

(iii) Detern?ine the time.at which the pérticle reaches its maximum height,

. M o W;\'J:O
g1 -wt =

ot 15 = 151§ [2 marks]

Examiner’s Comments

The candidate was able to correctly calculate the time at which the particle reaches the maximum

height.
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Candidate’s Response to Part (d) (iv)

(iv)  Determine the maximum height of the particle.
3D s it st 3
. =
s s (w’b

o =132 m '
srex bodc = 2.3 [2 marks]

Examiner’s Comments

The candidate was able to correctly calculate the maximum height of the particle.

Candidate’s Response to Part (d) (v)

. av(t
(v)  State whether the acceleration, a(®) = %, is a constant for the entire flight of

the particle.

:él' -
o). o

Ca s o gm‘&mmw

[2 marks]

Examiner’s Comments

The candidate was able to state whether the acceleration was a constant.
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Candidate’s Response to Part (e)

(ej Given a function, f . such that j‘ (x, y) SJ_ xy -2 , derive the partial derivative
1
L) y - 3 ()
Ao

Bound 3 () ‘B(aw“B
¢ [ 55) - 3 e )
S e

[3 marks]
PN T
3% ;F‘ 2% Total 25 marks

Examiner’s Comments

The candidate was able to derive the partial derivative of the function with respect to x .
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Question 6

Candidate’s Response to Part (a) (i)

6. (a) A cylinder has a radius  cm and a height of 2 cm. The height is increasing at a constant rate
of 2 cm/s. If the volume of a cylinder is given by V= m°h em’, determine the following.

(i)  Anexpression for the rate at which thé volume is changing per second

Q_% :+7—CWI-&
d
dv x dh

’Fcu\ d‘%

ﬁ— = ﬂﬂ(?’ C/V)'\G [S [4 marks]

Examiner’s Comments

The candidate was able to correctly determine an expression for the rate at which the volume is
changing per second.

Candidate’s Response to Part (a) (ii)

(ii)  The rate of change of the volume when r = 10 cm

1V
%3(_ 1 (= ( e 2M(fo Q"cm?'/\g
W)

val@ tm = kﬁlloz)%f‘c-ms@}l 0
(“ah D} C‘)\&'gg © Uo(um Qo 2o ¢ i

= geoll CMG/&

[2 marks]

Examiner’s Comments

The candidate was able to correctly calculate the rate of change of volume for the given value of
radius.
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Candidate’s Response to Part (b) (i)

Evaluate the following integrals.

(®)

® |:4cos(4x+10)+%:|dx

S EFCOSCMH@) +~—z:-] _JL -
= Lpg Cos(Uato) da 75“‘5 h
- 5 Qi) + 7lnlx] +C

_ Lﬁgm(umﬂ@ $7]nlxl +C.
- Yn (U;l'i‘ﬁ)) + [ ,JC7l T bk

Examiner’s Comments

The candidate was able to correctly find the indefinite integral of the given function

Candidate’s Response to Part (b) (ii)

@ (8 +ax-1)dr
Ko 3 —(
'&)l C‘Bx +x )JA

<

= % [2
AT

¢ =
Z[Zg;:i f2x* -~ x:ljc. |
AVt + 2AQ* - @ —[z@)‘hz@)ﬂﬂ
51432 =)~ [ g2 4% -2 )

= $sbo - 9%
- S0 sque .U'ﬂ'%”

[4 marks]

(1

]

Examiner’s Comments

The candidate was able to correctly evaluate the definite integral of the function.
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Candidate’s Response to Part (c)

(c) Determine the area bounded between the curve of f(x) = —x” +9x.— 18 and the x-axis.

© AF(;},)— ~Zr -y - l%@A’)—e
few) =< = j{@) da
= a:L*F({DL—[g ., 54
TT-qo+1% =D «S ~x Tt qx-
(l “3) 1 £> (:-:c Fqut_ !gat 6
o i phd 3 P Al 3 ]
S nhl%{l—%ﬁw}\ Q?) 9/13%0(

arks]

Examiner’s Comments

The candidate was able to correctly calculate the area bounded between the curve and the x-axis.

32|Page



Candidate’s Response to Part (d)

(d) Solve the following first-order difterential equation with the given initial condition

dy 4 3 |
x—=—=dx +x +3x,whenx=0,y=4.
= g =) &=

ﬁcdc[,% = oo+ 3 =) ZF— Q%LD + 3N

L AL %; =L (et 30) -

<

- ¢1(F+ JLZ +3)c Y= 954"‘—?;433&(?
%‘% pr3+ 2243

J’,&; 4 Vet +3 cL;\

e

M [5 marks]
= LF]» + DC 2 4 31 qLC Total 25 marks
& g ‘%«P ;c, + X+ .
END OF TEST

Examiner’s Comments

The candidate was able to solve the first-order differential equation with the given initial condition.
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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.

Samples of correct answers are shown below except for Parts 2 (b) (ii) and 4 (a) for which no correct
responses were observed.

Question 1

Candidate’s Response to Part (a)

(WL -

TABLE 1I: NUMBER OF NEW CASES OVER FIRST SEVEN DAY

Day 1 2 3 4 5 6 7
Number of 4 8 16 | 32 |Nodaa | 128 | 256
New Cases
1. @ State the type of progression that the data represents. Justify your answer.
ol Okones olaker  slooss o Sonabyic  paooees sden

...............................

4 sdery. g, pEETA.....
i ool for LfeChirn ova P . [2 marks]

Examiner’s Comments

After stating that the type of progression is a geometric progression, the candidate then showed that
a common ratio exists.
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Candidate’s Response to Part (b)

®) The data on the number of new cases for Day 5 was unavailable due to the overwhelming
situation at'thehospital. Using the-information in the table, calculate thé number of new
cases which occurred-on Day 5.

A2 _ 8
LB el ralidie
ds s duxc = 32xr 6
AL XHE )Y
= ey

Examiner’s Comments

The candidate first showed that the correct value for the ratio is 2 and then correctly calculated the
number of new cases that occurred on Day 5.

Candidate’s Response to Part (c)

() Calculatethe total number of cases:that would be recorded at the-end of Day 12.

= 3l

Toted # o vewo caA::j‘_-‘:}‘S'iz

Sis © QLQCPH_I) :1.‘_1 320 _163 7
=1

r y [2 marks]

Examiner’s Comments

The candidate showed the correct substitution and calculated the correct answer.
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Candidate’s Response to Part (d)

@ The country’s prime minster will declare a national emergency when the number of new
cases on a given day exceeds 20 000. Assuming the rate of infection does not change, on
which day will the prime minister be forced to declare a national emergency?

= Alzz ¢ (2')= 163 dN=a®) 32763

W Bl — 1\
dp = A > 2o o®e

C{Cln_\> S e VOO

noe\
2 > S ey OO0

{4 marks]

Examiner’s Comments

The candidate correctly stated the equation for nth term went on to provide the correct answer.
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Question 2

Candidate’s Response to Part (a)

2. 1t is présumed-that some of the residents in a particular parish in the country have contracted the
illness. The mayor of the parish informed residents that if more than 1 out of 5 residents tests
positive for the illness, then all sporting events would be cancelled. Let X be a random variable
which represents the number of residents in the parish who have the illness.

(2) State’the typeof probability di§trib3tion of X. Give TWO reasons for your answer.

Beno nat spabil by

(. T B 8 ddinf  teovby O
iucux Vs = 9D

3 mark.'s-}'

Examiner’s Comments

The candidate correctly stated the type of probability as binomial and provided reasons which
indicated that there is a definite number of trials with only two outcomes and that each must be
independent/discrete.
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Candidate’s Response to Part (b) (i)

(b) Calculate the probability that

®

no resident from the parish has the illness

{3 marks]
= P G-PY
R © C\"P)
. w5
W = C=-p)
- S
F e > Cer®) 327168
—o- % — . e ) -
§i M = 0327 GO ON TO THE NEXT PAGE
Examiner’s Comments

The candidate used the correct formula, substituted correctly and calculated the correct answer.
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Candidate’s Response to Part (b) (ii)

(i)  albsporting events will have to be cancelled.

e neenon s
F’Cc:mww) PCox >t
= -afP Co=od4eP Coxs oj

- - =T papYT
-\ '-—-@ —\35\ - Nne Ct "P)n
U= G _?3,\-\(‘_? - ap)

LFn:,s) > :,(‘-—Ctv\ﬁq Ci-p-BpD
= 1= G=-pY C (—dp) [Smarks
:\_:(:-—w

UWSlaan p = 072

= - (03> CeD

= 0.91ig°8
= ql.go8Y

Examiner’s Comments

There was no correct response for this part of the question. An example of the correct use of
complement, correct interpretation of X<1, correct calculation of probability X = 1, correct
substitution and correct answer are shown below.

PX>1)=1-PX<1)

=[1-P(X=0)—P(X =1)]
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Question 3

Candidate’s Response to Part (a)

2ol (HISUOGRANM | OF | NUMBER
OEFAE /el P ENTIS Faile
¢ et e s e e s B e A0 e A
Q
3 7
Nk (/// / ' /:,/ :
N AL
B i
A YN/
%0 //A//,//
S A
! LA
&C f// i
i A
VNNV
S e 7/ 4 7
/// 7 //A// -/////// ///
, // //// ////,/ N/ s
LA ANASYANAS NS
[ VALY A ALV KA
% Z0.S 40 S 60,8 §0. S
&GE GO ON TO THE NEXT PAGE

02167032/MJ/CAPE 2023

Examiner’s Comments

The candidate constructed a correct histogram showing the number of patients from each age range
who would have recovered.
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Candidate’s Response to Part (b)

(b) Calculate the average agé of patients who récoVered. N

= hUo-3\ + lo (éo-_.Sy{L'é?(_r;D_s}_r)f (0.

] W = WS =3 _

30 S ET = D> oz
Sofa’ 3416\ _—

Examiner’s Comments

The candidate calculated the average correctly.

Candidate’s Response to Part (c)

(c) State the modal age group of patients who are still in,treatme'nt.
B \

TL\/{/ moo)o»b oxe lifou’oi 'S

Ll— 80

Examiner’s Comments

The candidate provided the correct modal age.

Candidate’s Response to Part (d)

(d) Determine the median age group of patients who are still in treatment.
. R . A .
N\
\

_’_:. o~

e e (A o

Examiner’s Comments

The candidate provided the correct median age.
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Question 4

Candidate’s Response to Part (a)

4. (a) After several trials, scientists developed and introduced an antibacterial solution that
resulted in the decrease of the bacteria responsible for the illness.
The rate of decrease of bacteria population, , is proportional to the population size,
P, where t is the time in days.

dP(f)
dt

If the initial population of the bacteria was 10 000 and the population after 30 days was

6110, show that the bacteria population can be approximated by P(7) = 10 000e ¢,

Examiner’s Comments
There was no correct response for this part of the question. An example of the correct equation, and

correctly separating the variables, integrating LHS, integrating RHS, calculating A and calculating k
are shown below.

dP(t) _

a kP
J dP _ J kdt
b=
InP=kt+C
P(t) = Aekt

Using P(0) = 10000
P(0) = Ae®

A =10 000

P(t) = 10 000e**

\

Using P(30) = 6110
P(30) = 10 000e3%
10 000e3% = 6 110

a0 _ 6110
10 000
30k = 120
= "To000
k= 1 6110
30 10 000
|
k = —0.0164

hence P(t) = 10 000e0:0164¢
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Candidate’s Response to Part (b)

b) -Determiné the length of time it will take for the bacterial population to decrease by
75% of its original population:size. ‘

. ' L

7 e

NPy T2
- D000 e
AEOS ~O0L6HE
dnatoo = Ini@eao +ine
ln2608 =Ln fooew ~0.0L64 6
In 2608 ~in to 000
eooley T O
t = 8k.53
"~ Approwimately €6 eay s

Examiner’s Comments

The candidate provided the correct answer.
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Question 5

Candidate’s Response to Parts (a) to (c)

s. Two new treatments, A and B, have been developed and are in trials throughout the country. The
first round of results is'presented in Table 3. '

TABLE 3: RESULTS OF TREATMENT A AND TREATMENT B

Recovered No Change | Adverse Reaction Total
Treatment A 120 25 2 147
Treatment B 50 2 1 53
Total 170 27 3 200

‘When comparing the effectiveness of the two treatments, you were asked to compute the following.

(@ ©  The probability that a patient recovered

_ 79 _ aF necov
' Crecover=d) 2o | & Lafrethedt
T 085 E
~ &Y.

(b) The probability that a patient recovered using Treatment A
29
PCreezw;rcd),\? ho0 < 6.Co =860 %

) Given that the patient experienced an.adverse reaction, determine the probability that
the patient was given Treatment B.

NgL _ 035 /@ 3397

Examiner’s Comments

The candidates correctly computed the probabilities.
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Candidate’s Response to Part (d)

@ Determine if the events ‘Treatment A’ and ‘no change’ are mutually exclusive. Justify
your answer.

Tioy cne mnt mwrw,ua B oboatnd  econe
Tes ocrovmnce ol OnL %ﬂd s
OCECNIAACR. Ob,Hrz_ OHozn %LQ_ NI ey
hreoted  wdURL %M g bova el

Examiner’s Comments

The candidate correctly determined that they are not mutually exclusive. The justification could have
been shown as follows.

P(A N no change) # 0
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Question 6

Candidate’s Response to Question 6

6. Design a questionnaire instrument that could be used to collect the summarized information
recorded in Table 2 and Table 3.

1 How old ore Aow v

Clitae Tlor-an VAl -bo O 6\ -80

2 Wil Hadeld o d,.\_m;n‘.%(‘ +o 3“?
a A o8

3 “&u«e_ 35u .'eu.»e;té w.}L use e "H"L *re_.:Lm.,n’g-

thu's 0 No

Y ie ’Hwa u.lbg.a wad thue_té! @y no JWL ol ‘}L._

Your QJWD
O o C"'w-aeé O 0., Rewdon

f;“uw..b r.!esu'.\)e

5 S'}“u{ll, ’R"& f{uC!')On J’O H‘ﬁ_r “’!’rm&!md’i £ u’so.e_, wied CmSwL‘L(‘
Cu(cfc‘-n:)!j

Examiner’s Comments

The candidate’s response consisted of appropriate questions and answer options. An introduction,
worth one mark, was missing. An example of an appropriate introduction is provided below.

This gquestionnaire investigates patients and their
reactions to the treatments. All responses will be
recorded and treated with strict confidence. Your
answers are important to the success of this study and
we thank vyou for vyour assistance. Please tick your
choice for the appropriate questions or where necessary
fill in the blanks.
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Overall Recommendations

e Emphasis should be placed on the interpretation of keywords in questions and the use of exact
values where applicable or three significant figures.

e More emphasis is needed on recognition of laws and theories in questions, and more practice is
required to ensure their correct application.

e Algebra skills should also be reinforced in every unit, to ensure through understanding and
mastery.
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