Aga Khan University Examination Board

Notes from E-Marking Centre on HSSC-1 Mathematics Examination May 2017

Introduction

This document has been produced for the teachers and candidates of Higher Secondary
School Certificate (HSSC-1) Mathematics. It contains comments on candidates’ responses to
the 2017 HSSC-I Examination indicating the quality of the responses and highlighting their
relative strengths and weaknesses.

E-Marking Notes

This includes overall comments on students’ performance on every question and some
specific examples of students’ responses which support the mentioned comments. Please note
that the descriptive comments represent an overall perception of the better and weaker
responses as gathered from the e-marking session. However, the candidates’ responses shared
in this document represent some specific example(s) of the mentioned comments.

Teachers and candidates should be aware that examiners may ask questions that address the
Student Learning Outcomes (SLOs) in a manner that require candidates to respond by
integrating knowledge, understanding and application skills they have developed during the
course of study. Candidates are advised to read and comprehend each question carefully
before writing the response to fulfil the demand of the question.

General Observations

- It was noted that candidates who failed to comprehend formulae and their applications
according to given situation did not score well in the examination.

- It was noted that candidates made mistakes in the formulae of trigonometry.

- It was also noted that candidates failed to comprehend the concepts of permutation,
combination and row and column operations in matrices.
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Detailed Comments:
Constructed Response Questions (CRQs)
Question 1:

The question was generally well-attempted..

Question 1:

N2
3-2i

i.  Find the real and imaginary parts of the complex number Z = (HJ .
—al

Better responses exhibited that candidates correctly rationalized the denominator. Most of the

candidates used the correct formulae of (a—b)2 and aZ —b? that lead to correct answer. In

some responses it was noted that candidates first applied the formula of (a— b)2 followed by

the simplification process and finally rationalised the denominator to separate the real and
imaginary parts of the given complex number.

Example:
222" 301288 4 341
422030 3 625
Q- (20 + Ui 2 323 + 361
-2y +ad 6ag
q-4 Qi 323,346 -
16— -d% AT  62¢
S-w2i  FHaN Real pouk-: 323
F-2M EFSTR ' 6as
S(32u)-121 (3324)  _Tmagiewfase: 36
(F)*- (Rl 6as
354 1a0i—- 84i-2831%
49+ 53

Weaker responses showed that in part I, candidates made mistakes in application of formulae

of (a— b)2 and a —b?and basic arithmetical operations on complex numbers. Consequently,
candidates were not able to separate the real and imaginary parts of the complex number.
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Example 1:

QR-34]
zis (B8N
W-34)

2.3 oala)a) 4 fle“b\"- R A

q* - 2(4)(34) A3 a-BY A 0eay

. '
qQ - \Lr & U

- (|
[ - DA 4]
72 Q- \2i -4 %’ sNeaV
\6 -1 -9 ’ ‘L=
. iy t———— )
2= 5—: :‘\.\:; l//zL\L & e
Example 2:
%= (3-a M-
(u-3*
@Y+l 1t (veal pavt) =, (G ‘mg_
(4)"-2(4)(30) 430" "
8¢ -12% +4(i¥
b —ami +ak*) 1‘
g1 -1 -4 '
o 16 ~24¢ =9
F1-1u
1- Ak
:
nvl g2l
r A,
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Question 1:

ii. For Z, =13-12i, prove that |Zl|:‘21‘.

Better responses exhibited that candidates found the correct conjugate of Z, =13-12i,and

applied formula of modulus correctly to prove |Zl| = ‘21‘.

Example:

=032 2= 31

- F]
\2) = ].ﬂ_ e 1z = dead Ala L
=y T -Jls.’q— 1 _ 1= 7 J 137+ pay*

V= = a3 13, = 3

= VT-44 =y = 17-64

Weaker responses displayed that candidates were confused about the formula of modulus and
conjugate of the complex number and, therefore, failed to prove the required result.

Example 1:

C\Zae1z2-28 9 213-0y aed -03-00)
|20 =|43+125] =5 B+ni s ) -(134123)

Example 2:

ey= (gt \ _________ @z =58
AT - = [T
____\g_t!._\fﬁiqq 17 rﬁ - { )
A ER TS [Z] =\Jieatuy
_Jzd=c | [Z={55 =28
B R S A
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Question 2:

This question was attempted well by most of the candidates.

Question 2:
a a a 0 -a -all1 0 0]"
i. Find the matrix Aintermsofa, if|la a a|=2A—-|—-a 0 -a||0 1 O
a a a -a -—-a 0(|l0 0 1

Also, identify the type of matrix A.

Better responses showed that the candidates skilfully applied the concept of multiplication,
addition and scalar multiplication of matrices to find the value of unknown matrix X from the

given matrix equations.

Example:
_}‘. (:_;,} 4 G N e fma
4 4 a ~0 400 QAL OrOx(-d
—a | -6 +0t0
T ~a4+8+0 O+ ()40 D+ﬂ10/
(2447 ., (o -4 -41
[ o WYy | =N "y 0 _a
[of I X W < = —Cy — BT
oA g (o -4 4 7
a a 4|t|lga o -—al=-9r _
L a4 4 4 | 4 —a 0
- (A, 7 0O
AN (a4 © f-') ’I ﬁ: {.%‘ ey ;
7T a D J 79
0 _p o © o %Yl
A= 4 0 © Wis elicgemed asweli ey (caleor
/4 £ g 31 1 At -

Weaker responses showed that candidates mainly failed to perform matrix multiplication

0 -a -al|f[1 0 0]"
—a 0 -a||0 1 0| and showed misconceptions about addition of matrices and

-a -—a 0/|0 0 1
failed to find the matrix X.
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Example 1:

—

- S-S - Hh —0 -G
GRS PRy
’a [ [F_& o o

o [
- fae)
e

® S o

L o7 il

A S e Pcth::;;e ety i

[ S N

Example 2:

2h-[6 -0 [
%o -a || O

&
'l-rl._a__o L © C}_IJ”

Page 6 of 50



Question 2ii:

N W

Without expansion, show that

AN

w o1 o

~N 00 ©
I
o

Better responses exhibited that candidates applied the multiple methods of solution and aptly
applied row operations or column operations to make two rows or two columns identical and

3 6 9
to prove that the given determinant| 2 5 8 isequal to zero.
-1 3 7

Example 1:

By Qu\ﬁmc%f% C’B"C'-L omd Jhon adds

L

neewalkig G we o ;
1344-6) 6 9 2wy b6 9] |6
=

3

L]

2¢s) S 2171 14 5 9
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Weaker responses reflected lack of understanding of properties of determinants. Few
candidates used correct properties but made simple errors in addition and subtraction of
corresponding elements of a row or a column of the determinant and failed to prove the
required result. Though, it was mentioned in the question that the requirement is to show that
the given determinant is zero without expansion but few candidates used the expansion of the
determinant to solve the question.

Example 1:
J»tdla'v/‘rj 2 ommon  hovn I"?l h-—f..}
3401V 2% 3| v v
12/5 ¢| 25 4 )
R I PN
f E;?_ - Py -
10 0 1 | wirew huo tdeambieat gomes ¢ o
2% % | ore deMinirank quad fo 260
Ty 1 g
Example 2:
B _S;b‘\—\q_é— —\ om  Row | _
| 3! (-0 A I -
2 ¢ € - )
- \ 3 3
L s 2 | )
2 s ¥Y(-0 Whin Tie 10X ave same |
B ‘ R } D{‘{“"“‘V\/ =
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Question 3:

If the 4™ term of an arithmetic progression is 2 and the 9™ term is 9 , then find the first term

and the common difference. Also, find the 100" term of the progression.

This was a generally a well-attempted question.

Better responses exhibited that candidates applied correct formula of general term of an
arithmetic sequence and successfully found the value of a and d by developing and solving

two equations, i.e. 2=a+3d and% = a+8d. Finally, candidates were able to find the 100"

term of the progression.

Example:

A = 2 A t3=0 —0

I | f‘% 4 +5d = -3—"_@ Tubdyect {‘rmﬂ Eﬁ{l i

04 3d=3

_d@8d -1
9( oL

_ -4
—5d = jn’l

—5d = 474

o
FFd= 5 .oi'._;fi:& Nf}m;&?’rﬂd ivea, (0

o

A +23d=2

ﬂr—f‘g('_'lﬁ):cl

giaf-_l:r::'
=

cfnf.:/%

Now [ B A i a N

An= 0+ (n-1)d

0,2 L +(100-1d 3 =

0 e —[_.!—-rq”(-f-ﬂ b,z 50

TS
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Weaker responses reflected that candidates either failed to write the correct formula or made
mistakes in application of the formula. Few common mistakes have been mentioned below.:

a, =a(n-1d

S, = g{2a+ (n—1)d}

Some weaker responses applied the concept of ratio which was not applicable in the given

situation.

Example 1:

A - as0@)

a+ Yy

i 5 joe = _19_?_' (‘z\l-q’;' __(:'"'"'l - ) !

Example 2:
Je<m Value
4t Q
< % B
Gz 2
A= 2/31
z-C<

Commen Afleventes &

:O'E‘:
=50
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Example 3:
Sl |
= % Ta = Ya V=2 d=p
Too=2
d= Q

T het
w-a(yd
1, = A (-9

R \%q

o=

T o = 2 (0N)4
Ry D.(ﬁﬁ-\\ 4
_,PMQEL%
BT 134
$05

i hw&m&% \c}:q g -?l'\ “q\ mgg_:l"ﬁ:&l‘
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Question 4:

This question offered a choice between part a. and b. Most candidates performed well in this
question. Majority of the students attempted part a.

Question 4a:

Without using calculator, convert 0.48148148148148]1.... into an equivalent common
fraction.

Better responses indicated that most of the candidates were able to write the given number as
0.481481481481481...= 0.481+0.000481+0.000000481+0.000000000481+... and then
successfully identified the given series as infinite geometric series and applied formula
correctly to find the required equivalent common fraction.

Example:

0+ lo-ug) ¢o.0ODYS! 4+ 0 DODOOLYSY - - . )
O - o-ud
r., 0-0D0 ”F’/a-uy; , o ool

S v a/f-]‘" w o-u3 IF-/[. 0-
- . orudi
095

= Fg/ll iy

Weaker responses reflected various types of confusions to convert the given decimal number
to equivalent common fraction. Few approximated it to third decimal place and then removed
the decimal by writing 1000 in the denominator as cited in Example 1. In few other weaker
responses it is noted that candidates were able to identify the correct geometric series but
failed to apply the formula correctly. Other weaker responses revealed that candidates wrote
the correct formula but failed to identify correct value of a and r, hence failed to fulfil the
requirement of the question.

Example 1:
@) ©o-ust 43iyg)
. O 48 ,
o M8l . YBI (hw)
lsos  {66D
Example 2:

Page 12 of 50



tensden e G.P = o.udl + 0.c0omal 4 0-0e0080 T} 4 -, . ..
A= "/ By lxla‘_i
{,ﬂ - qil Tasg
A
et S —
CAxis
= 44 BY
Example 3:
{oeliBl+ 0.0 uB | + ovOcHE! © =2 ) i
v = O.0UB
SRS T Do lTl
'-r:- Oo‘ —_—
.§h= @] )
=
- —~ : oupl . 1%
sn=0U0" — 0. UB' =D Tlcop A
—©vt O ‘_,—US-O—W

Question 4b:

Find the sum of the series 1 +4+9+ 16 +25+36 + .... + 2500.

Better responses correctly converted the given series to sum of square of first fifty integers as

1> +2% +3% + 4% +5% +...+50%and applied the correct formula of an _n+HEn+D

get the required sum.
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Example:

b. | AU+ Q418 +26+354whil SO0 S
ot ant 20y +(W) HY A (6 4 .- =4 [ g0y’

a5 2nt: nfn+) fzn+1) nefo 50
. €o() 1oy

[4
c2825¢o = 42485
3

£ whetol -Eof = 42425

Weaker responses suggested that candidates were unable to understand the question. They

used the formula of arithmetic sequence, arithmetic series, geometric sequence or geometric
series. This was not required to solve the given question.

Example 1:
(2 Gr=2, der Sy =24sc
) \'.51" - _ﬂ ('_( -+ '2?0(\)
? >

Example 2:

o (a4
2

o (ot (NP

2500 [+ (20) (B57002)
= | 2

250 ( (1 Bopusop)
+ S opvroposo
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Question 5:

This question offered a choice between part a and b. Most candidates did not perform well in
this question. Majority of the students chose to attempt part b.

Question 5a:

n n n+1 ) e
Prove that[ej + (2} =( 3 J,where n is a positive integer.

Better responses exhibited that candidates correctly applied the formula to expand

ny(n n+1
(3} (Zjand( ;r ) to desired form or terms and skilfully took the L.C.M. and simplified

the terms to produce right hand side and able to accomplish prove of the required result.

In other better responses candidates took L.H.S and applied formula of combination and
simplified the result, then they took the R.H.S and applied the formula and done cancellation
to attain term which is equal to L.H.S. and completed the proof.
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Example 1:

LH5

n, L nl nl + nl

3 (h-2  21(n-2) \‘3:{,1 3 (a2

n(n-10n- :I‘)[a-'.ﬁf " 2l fa=2) Anl
3!{_ [ / —_%fﬂﬂ/ q‘ni‘{ﬁ-i}l'{n-z]-rgz:dq[h_lj} .i
n(n+00n 2.").1{ n {ns) / / 'l-nf(m-‘z.')m:pan R
A
tnfo- o2 4 %(n ) Al ((n-243)
A Rkl
v

in{}&- ﬂﬁf }éanigl J nT Cnel)

i £ ,_,n-'J)!. _ .
Nk ool
i + -3 3!&1-1‘}!

)

e

iy +
G 1
3 2 A A
€ !"1n=« el 3 (n-3a)!
E_ 'Jn-'qu\"I 3) [(n+ 3]
Qe ‘M - L (73] = R#s_Provesl

Example 2:

N3 + 70 = "0
LHS= _nt a2 0
31 (-1 B (n-)
ﬁ(ﬂ \.) Ln,b‘) [_ﬂﬁuﬂ .- ﬁ{qﬁ—ﬂ {ﬁ—/‘zﬁ\
30(n AN 22 (n o200
af n-1) (n-2) 4 n (n-1) = n{n-1) (n-2) 4 3n)
6 2 &
n(n—ﬂ ]-n,'pkfl = N{n-1)n+t)
¢ \ s G

K.HC= (n+1) | = (H*D(h}('r‘-\) Lnf{‘ﬂ
I ICTEN 3 Qﬁ?/mﬂ_

- n-t) [nﬂ)
'Q G

Rul=L.H. { proved.
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Weaker responses reflected weak concept of combination and application of its formula.
They also made mistakes in the simplification process. In a few weaker responses, candidates
applied the technique of mathematical induction and were able to prove it for n =1 but failed
to proceed for n=k and n= k+1 as cited in example 1.

Example 1:

Now let uz pove that this Stafement 15 tywe oY n=4"_

ESIBLG

g = {144
(i 5)!3_1__ (a-9l2 (3
A tiu=% :
4 = Bn o Henw s Stafement tohvwe fov
Now we asoume Hhat Fhis Sidlement | =84
ib MEW n=K

= A - £+l
Cg +(, = C
Now let us prove Hhis élrah,wnf Js e For n=¥4!

k.-HlC K40, F—ﬂ( ", * ﬂ( N o
S L - = N L
this SHatement 15 e bwﬂ-ﬂe E-T'?:_T -0 G
R T R T R A
oy f‘y_.H\ 'LL-HW \H'L\ (30131 (a2l (-t
\1 / \ 3/ .
n B _
Example 2:
Ny M) (Y
\::;,i vET O D )
/’;%/m r\_-i— ' . o
\ >
o [-. +'|\ B 5)
S
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Example 3:

n + h! = {“H‘]I.

(p-c)d (n=rY el (n=c) e)

ﬂl : + nl. l_[‘rl--""‘)l

GEESY! 3_’1 {:n-;:)! ::.:n [ n -3}!3-'_

1+ N = el

(1-aybal _ (1-2) af (123l a1

I + | - r
-1 -2 -2
\ + 2 =
-1 ! *
e
LF
Question 5b:

Justify your answer.

odd numbers.

I Find the number of sample points in the sample space.

A non-transparent jar contains tickets numbered from 1 to 50. If two dice are rolled
simultaneously and ticket is drawn from the jar, then answer the following questions.

ii.  Arerolling a dice and drawing a ticket from the jar independent or dependent events?

iii.  What is the probability of both dice showing the same number and ticket showing a
number greater than 45? Also write all possible outcomes of the event.

iv.  Find the probability of the event that the sum on both dice is 9 and the ticket shows
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Better responses exhibited good understanding of probability theory. Candidates understood
the question well and were able to find the correct number of the sample points in the given
situation. The sample points were further used to find the probability of the given situations
in the next part of the question. The better responses also indicated that candidates were clear
about the concept of dependent and independent events and possible outcomes of an event.

Example:

i. Find the vamber of sample poing: in the sample space {1 Mark)

= &6'x 50 = 'EDF?_ITP”F““H'

ii.  Are mlling a dice and drawing a ticker froun the jar independent or dependent evenes?
Juslily your answir, {2 Marks)

modependent even k.
: !

gf covi e "G,?r’rw?_q dlr'g_ M.f’;ﬂffurhm ™ e er:ng ﬂ‘f-

el - b ;fﬂm - I.M and Aal |, Fﬁa."gjprnud'rnf puvont .
- — > f

. What is the probability of both dice showing the sank: number aod tneket sluowing a
punber areater than 457 Also write all possible anteames of the event (2 Marks)

nlpd)s F(,L46)(1, 0,9 (1, 098) (1, 0,90)( 1, 1,660, €20, 4O)2,1M)
(2,0,98)(2,0:4%)(2,2,50) (3, 3,9€) (3,4,47) (3,3,%)
(3,2,9a)(2,3, Sod( Y, 9e (v, v w)(Y,y,ve)(1.9,47)
(Y,9, 8008 e XSS, ) S,0,9e)e6,€,%) (5,6, 50)
(6,6,96)(tr6,47) (c,c,‘mfhs,uﬂfc,.:,mJJ

Play= M) =2 30 . | - 0O-0166&
~fs) ] 1% &0

iv. Find the probability of the event thar the sum on both dice is 9 and the ticket shows odd

numbers, (1 Mark)
n(8) = log P8)=N(8) . 1o |
n{s)=1400 n(s) 460 8 .
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Weaker responses reflected that students were unable to find the number of sample points of
the sample space for the given situation. Few candidates used addition model instead of
multiplication model and few wrote incorrect number of sample points directly without using
addition or multiplication rule. Weaker responses also exhibited that students were not clear
about the difference of independent and dependent events. They also failed to find the
probability for the situation given in the question. It was generally not a well attempted
question, which is indicative of the fact is that probability theory needs more attention from
teachers and students.

Example 1:

i Find the number of sample points in the sample space. (1 Mark)

fﬂ{i-.j:: ? ‘}5”411.

ii.  Arcrolling a dice and drawing a ticket from the jar independent or dependent events?
Tustify sour answer, (2 Marks)

D3 mwﬁa ﬁdﬁﬂf;am a 1A dc{wm,f

D% drvin Hdﬁd'nﬂfw M{Jm |h1m&f¢:,|¢¢:{’3wf

iii.  What is the probability of both dice showing the same number and ticket showing a
nurnber greater than 457 Also write all possible outcomes of the cvent. (2 hlarks)

A Ave Wenk v il Ao W_ﬁ_mﬂm
A-ﬁ( u1, (a9, (3 Nl (s, 2.

Plarz: ")y = .
Lq, b Be e W'Pg’l #w-l-rdfw_j} ﬁT‘ﬂ{E"r ""‘-“’"‘-Pﬂe"-

D= ﬁ't[é;jﬁ(,?—; b4 ’U’T

B . Pravp) BT 144 -
4 (et .
Fr,qum- PN 4 19{5) Plavp): 0.44 = 5’3/:191, ,
z §4

iv.  Find the probability of the cvent that the sum on both dice is @ and the ticket shows odd
numbirs. i1 Mark)

A bz MW 2uck (o s QA G A=0Ch,8) (8], ()] < z&'u% =18
D he Vi ek dovdickcketian 44 vefl ?J'-Liil'hﬂ[@,rm (. fmﬂj fﬁ’s. z0-39(
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Example 2:

i Find thc number ol sample poills in the sampls space 1 Mlark)
Plhae) = &4 2. 2 2 =)
o 6 o0 150

i} At rolling a dice and drawing o ticket from the jar independen! or dependent evenls?
Tustify your anawer. {2 Belarks)

Mip&n&.&qi‘ b e cause mt[[hﬂ a_ dice o5 oApet
not d;ﬂ_p\‘;not On He, Lreviov arce. nombe v
BY Am_,\_”uﬁ o_ heke) (¢ adie r'n.:[epe;..\,,l_e;,\j_- becarie.
it does not Change any demeyw evpfor

i, What is the probability of both dice showing the same norober and neket showing a
nurmber greatet than 457 Alse write all possible outoomes ol the cvent. {2 Mlarks)

e ‘EU,LL&MMH.;)(&,;}_{;{&M_M&% -
,E'[lm) ummmq)mm, e BB § 0ls): §p

_Ppy: Ot dw oa) . o 1
ofs) &

i¥. Find the probahiliy of the evenl that the som on bach dice 159 sl the Geket shaows ocld
tambers. (1 Mlurk)

_cauzf@mga)%é'@ﬁz,_zﬁ f(mm.ﬂ LU, 5'}3";“‘,"?1
JLm_F.l.ﬂl_a,J PlAde L . PemY: L Pa)vP(md: 1 _
Bt .
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Question 6:

i. Prove using mathematical induction that 5+9+13+17+....... +4n+1=n(2n+3) is true
for all positive integral values of n. Support your working with necessary statements

The question was generally well-attempted.

Better responses indicated that candidates systematically followed the steps of mathematical
induction. They proved that the given statement is true for n = 1 by substituting n=1and to
prove that the statement is true for n=k+1, they added 4k +5 to both sides and broke the
middle term to prove the required result for all positive integral values of n .

Example:

Bef 4ak wnzt
5= I{thﬂ 3 4k + Sk +S
— L=< Twe e = 2k (eh Js (14D
-#HsUH?Huu [ 4€) { +t)
Aoty ggiome Wak M i dyguee
baw k
CHGHA. . MKH = K(2k43)
A Chgele fox K= e+
k+1)8= YK+Y+]
=K +S
ﬁc{uﬁh} Yk 4§ aw ot cideg
C4G413 . Yk +l 4t = 1(1R4I)4 Ykds
= 2k +3k+Ykt
= 2k 4 3k +C
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Weaker responses displayed that candidates were able to prove the result for n = 1, but failed
to add the correct term to prove the truth of the statement for n=K+1 and failed to factorise
the term on the right hand side to prove the given statement.

Example 1:
n= N
W =1 000+730 o
Ul = 2+ 3

o =B =t nolb ben danoll psbie s

naliea 1) ~ _

Wl Dl = e gD 30

bk Wl D) (231
Ll S =lk+ DO K45
WS- 2k P+ B +2ig +5
uwk +%= LI 4 74 5

K+ S ok -9k-5k+S
bl + S - X(EI-1)FECK @30
WK+ 6 = =3

hlkIdk=4S Tk=S n&tw'wﬁum
U ydomons.

Example 2:

Let Sv Boe Wi sibomek Sy Srenie B - thmelz Bt D).
pet mz|. - prove oo -

f—_!_-_n—\r'r: T (2m+ %)

U+1 21347
SV DI hhue frv =1

We Wsiue !m'... $<) el he true Bdfaff“ K (3kr3)+ 4 F‘_‘*D@ -
- __ iz K(@kes) —E. U“U... (a[mmﬂ.
e Sl preve v (krjoue e 20 Jheaie W btue feesth |
v v 4 Qlert gl ) (BUei)—6. £ | ave pAR
AdAG bttt ey@ mb)s.

o oz juuds: | i
:.. "'a'!':;r‘rrr.-'ﬁ-ie_«’»a : f
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Question 6:

ii.  Find the third term in the expansion of (2a—30)".

Better responses exhibited that most of the candidates correctly used the general term
formula for finding a specific term in the binomial expansion. They correctly identified the
value of a, b, n and r and substituted in the formula. Finally, they simplified correctly to find

the third term of the given binomial expansion. Some candidates expanded (2a—3b)'° by
applying binomial theorem to third term to accomplish the task given in the question.

Example 1:
M= lD r=2 Gz la L= -
' ﬁ
- \ _

.-'i";_.{ {_—1“:]“} {:__;5}1- ---T;-*l - f_'f ﬂh L br

T2 : us.266af. AW |
Example 2:
42.%_1-_("’ )_pa.)ﬂ(_aln\' w(-n -9 uq"’ * -3

1gr5_u n."" x| —vls:.-‘t;;.;g

sk - boal
1624 4 _ 1¢ 36path + Ftbe 103680 o%L7
e Third lerm w _Wabnallb?

Weaker responses showed that candidates used incorrect general term formula for finding
specific term in the binomial expansion. Those who used the correct formula got stuck in the
simplification and were not able to find the exponent of n and r. It was also observed that
candidates who applied binomial expansion failed to apply the formula.

Example:

(Da-36Y°. 20— OGad(30) 44 (2a Y (30) +
(2o +248% 2o -

us 2a ¥ (3:)™
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Question 7:

This question offered a choice between part a and b. Candidates chose to attempt part a more
than part b.

Question 7a:

Find the solution set of the equation (x +1)(x + 2)(X + 3)(x+4) = 3.

Better responses showed that candidates re-arranged the given equation
(X+D(X+2)(x+3)(x+4)=3 as (Xx+D(x+4)(x+2)(x+3)=3 and then multiplied to get

(X? +5x+4)(x* +5x+6) =3 . They made supposition y =x% +5x to reduce the given
quatirc equation to quadratic equation. To solve the newly obtained quadratic equation,
mostly candidates applied the method of breaking of middle term to get the two values of y.
Consequently, they solved the resulting two quadratic equations by using quadratic formula
to get the values of variable x and wrote the required solution set.

Example 1:

O LBl bsByiwet) < 3
243 =5 41
Cardler Plwr Hlaat) = D
bﬂ‘-\r ';~«.+_’1r,._+ (,\ k‘\t"*- S Yk U‘\ = 3/

e Bttt S v 4 =% Now,

Lo b= wasw b= -5
Lro(Lray -3 el
B Yaseveqey | VU
Pelobr21-0 e
h=1, b=10 | - 2) ~w ¢ "Bri33
L. - 40t I v o
T T t=-1
< wEE 5w 4 :I = 1y
RS ED
S W YV W b
2 2 / Wos = 5r 'i—:i
- . = ~
. - % y - -wet / -
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Example 2:

U ~53 J_S-"_ :
Lt A ) (e Sl ]-3. 2
Ot a el 4wt 13 . -Saie, 50w
W8 u=Y * ”
(ye gz Y4 Sua-3
Ll e A2, W+ Iu 43z
%ﬁi{ 1? -5+ J03 4(0)
H1+1u,+3u.+1| >
3{&,-1-3: EYCES) LTRSS -
(ye2lyrs) 2
Y-y, v {-5253ed 352 3y
TRy e
U ASuAt-a, o
~b tq/ b ifag
_ da -
(S +£/B-500m) _
2
RN
y- 38
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Weaker responses reflected that candidates assumed each factor given in the equation equal
to 3 ie. (x+1)=3,(x+4)=3,(x+2)=3, or(x+3)=3. This was the most common error
noted in the weaker responses. Other common mistakes were of re-arrangement of factors of

the given equation, mistakes in taking common and simple arithmetic errors which resulted in
the loss of marks.

Example 1:
Q. &HN\(*\_*}L),L“'Z)\“‘u)"?r
2 25 S WA S o e e o o S-S
- (VT’JSL|+1) ‘lut! “For 15"}-4 |
A 3\ =7 o - WARE 2% A4+ -3 MMN4y-=2
W~ 2-) i 20 s W= XS U=3=Y |
W= 2 =1 ~H=0 e |
(el 22, 0 O, ~1¢
Example 2:

—
L e )l eron +5)]:2
[ntswcen o] neamean e €3 s 4
Db eiwet) [nte ynt6] =2
¢ 4B 60Tt fuds 240 4 Qo utind £ DO £24:] |
Wt foud 35ty SO 3 -2¢
bt rd 400 ) = 2
. -1 y 20 s (o 20y
w2l [ L, e e tto = UM
___._.{5—__ o2l /o, lul st floz-21
24T {54 Ltz0

dut§71 3|z 6

[ogedie]

U

] rJ_—.&ZI:/
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Question 7b:

i.  If the roots of equation x? + 2x—15=0 are and f3, then find the equation whose

1 1
rootsare ¢+ f and —+—.
o

ii.
divided by x—1.

Apply synthetic division to find quotient and remainder when x> —3x® + x + 7 is

Generally, it was not a well attempted question and mostly responses showed that part i of the
question was not attempted by the candidates at all and most scripts were found blank.

Better responses of part i showed that candidates found the correct sum and product of the
roots of the given equation and then of the required equation and finally substituted the

calculated values in the formula x* —Sx+ p =0 to find the given equation.

In part ii, candidates first wrote the coefficient of x>, x*, x?, x?, xand constant correctly.
They applied the process of synthetic division of the given algebraic expression

X5 —3X3 +X+7 by x-1 and were
algebraic expression.

Example 1:

able to find the quotient and remainder of the given

L s 3

U?)('l) Walu-1¥z o

o -\ I'?-.?.! e= -1%

) sy nbab civison

- 24 ), B 2 T wen)

vt od .

2 2%
NS -2_j-_£§u g B =2 -J<y
2 2

a2y a3 5 w=llh

LY '1 B - -'S—_I ‘N.si-' 'ﬂlbi‘ —%K.“+ﬂn“4 w4
R e My b -3 o L 3
Pan oMrent equalww s awols ans Lo -2 -2 -1
L *
- - . - ll - - - .
az¢+pz3-saz bl t Vo2 2 4 [E-R
‘Ib'--—z-g-' s 1w -2w 2w -] = 0,
1 : ERy=
CzOtbz -242 } GIMI'I.EJH_!: -
=gert - [35] ’ e - R 4
[k -y
—=J
E;a}a:—ﬂtz}fq| -
&3 Il""_B —
\.n.lL{m.nl.-.) ]
w —Snxf0 - )
%-*ﬁ)wkt_i):o - |
15 15
w2 -8 o
T -
A wven B )
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Example 2:

(57 4} SR I dg = -5 e
daB 4 L 4N d+g+ 4+ - -2-2
I J6 K

- Bo-L ..2%

(heB)/ L) BeR(da) ey« T T

-1 -5
{f—r‘-.ilu&j'fﬁh 1 "]-‘.L-l.- ;i W =M - O 2
o 'S s
LJ_'J_ bat =
14 6 -3 0o 14 %
1| 1 -2 2

[Cercindr - &
(D &ceink - ke P T

Weaker responses showed that in part i, the candidates failed to understand the question.
They were not able to find the sum and product of the roots for the required equation.
Therefore, most of the scripts were left blank. This question was parallel in difficulty level to

the questions given in the recommended textbook of the syllabus and hence better
performance was expected.

In part ii, weaker responses showed that candidates failed to write the coefficient of missing
terms x* and x? as zero. They also showed mistakes in the process of synthetic division like

addition of numbers. Moreover, They failed to write correct quotient and remainder after
division process.

Example 1:

i -1 — & w_ = |
A S N e
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Example 2:

@ w- 3N 43 s dividole by -y i

w — dntl  an A v E€racnindey P ¢ 2ENO

Question 8a:

sin® 0+ cos? 0)(1+ cot? )

. . ( o,
i.  Verify that (1+tan20) =cot” 6.

ii.  The terminal ray of @ lies in the fourth quadrant andsin @ = —; . Without using the

calculator, find the value of cot 4.

Better responses showed that for part i, candidates used the left hand side and applied the
correct trigonometric identities aptly to prove it to the other side. Some candidates converted

tan? #and cot? @ terms of sind and cosé to verify the given trigonometric equation.

Example 1:

(sins +u’e) (1 +0426) w0 0od0

(v tor®)
€224 1% 7, (1N _O+et’s) |
Lt e ' +-am*®
o ' tnt'e i Yns
W'y & fee "t gme T 7 -G
- Gno Hbe - (ocgeliny
T Twve fog e

] — 1 ' .
dve  wn'g =2 Ihe fmcr _
U o
i = ot’e Proved
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Example 2:

tes Lartetesd) L v = WD) Ly rotie
\rran?g  swere/
R T
ot &
AN O vmre e\
ante TS
Coee (ofr ®
= Lo’RTO - e Vence Proved.
LWVHE
Example 3:
(€304 (s?@) (1 + i) L (080
- (14 4on @) S
T 8ind® + (ped = e )
(DO +6+0) [C1 + 40P0) D |
|+ (430 [(1+30r0) L GRO LD |
1+ (68°0/6n?0]1 + 8if0/Gé® (D
8’0+ GO/ 40 S [0 R H 3]
(082 @ +8:P0 /(e D Db o
_l/ga'na@/ f /G?S_a@

Weaker responses reflected that in part i, candidates applied wrong trigonometric identities or
they failed to follow hierarchy of arithmetic operations in the process of simplification.

Example 1:

~ Gy \__+ Akl

A\« LM“&_
LA, \ re MG

1
\~

= oy L—h@':_i

eanl-Cr

Tesl® |

=) ,{i_ff ~"Tm1'é =

A
17 el 1T

D 1 -Tan§ 5 14 Taad

o leot'e Ey eds
Heude yraoved
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Example 2:

I 3 r
L Verily tial b g+ o’ ol reo #)_ ot
b+ Lan® i,

S U WAL - N L VT

Question 8a:

ii.  The terminal ray of & lies in the fourth quadrant andsin 8 = —g. Without using the

calculator, find the value of cot@.

Better responses displayed that candidates found the value of cos@ by applying correct

trigonometric identity i.e. cos@=+1-sin?@ and with correct sign as per given quadrant and
successfully found the value of cot 6.

Example:

tos B = ‘»[f—s‘fhi&__
= coc B = I!"C-:ﬁl
"\l it J

s> rF= ]!- l& = |Ha-1¢ =y [ 33 -\322
T . ' a3
<332

’ sin6  F 4 . ¥ j<

yal
e
B
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Weaker responses applied wrong trigonometric formula or incorrectly used Pythagorean’s
theorem to find the value ofcot&. In other responses, the wrong selection of sign was also
evident.

Example 1:
= F% ()7 “UKCHF;}} =
: _ Les @—T‘-wf Y Yg-i6=RY ﬁl)
C 9& EES \dl.r” '/"_/Z'%% 2, o &'3 ) — =
L TN te® = N Wt Sheet
CoX0,/ ) 3 Cste o .n
ot A (mxd _;%L ™ E
- : % % ﬂ«/;, -
Example 2
_"0{:[9= c“rm_& ws 8= r =N e B
WG FSYLH 5.\{‘“;5,*
WS- e $8
iy 1
otB: -4 -
T
Question 8b:
i.  Apply formulae of sin(e — f) and cos(« — ) to deduce that
_ . tana-tanp
ten(a ﬁ)_1+tanatan,8'

Better responses of part i showed that candidates used the formula of sin(e — £) and

cos(a — f3) , after writing tan(a—ﬂ) sin(a = ) , and deduced the required formula. They
cos(a—p)’

skilfully took the L.C.M. and made correct cancellation during the process of deduction.
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Example:

{4 Wlarks)

o{w-p) < an (2-R)

Con (&)
%ﬂ"*&)x@ ‘LGW“‘; "Q
C&iﬂﬁm(l*c Sin o 8 “Q
Avide Uy omd  Jowin E‘l Cocer G'HG

T Savlpd _ Laxtol . G, howg

C#'!.nkm ,J-Eﬂuttﬂs(:l OTe oL
—__tuwtﬁ?ﬁ Ginlbt &1

lrmmm _L—m—n(}
| 4 Yot 5ro.f-r\[3 L}mg.pw;_

Weaker responses showed that in part i, candidates lost marks mainly because of the incorrect
use of formula, i.e. cos(e — ) = cos axcos 3 +sin acsin 4 and

sin(a — ) =sinacos B —cosasin Sor failed in correct cancellation of the terms.

Example 1:

S (- ) | g D)
Mt{o( B) &
o Mt‘«l&ﬁr’ _,.5‘1.‘:_8 z \z’b"‘-{lﬂ"ﬂ).
b Ll -~ Ern Bt -

Example 2:

L o Shwie[3 - v bInE
| GKeupyssp
. ";""\ﬁf145/P) Cosa s F
tosex [I- ﬁh;@’v)mnx%

: ASTMK-lng -é'*«ﬂ{ H

1 M kesing ["‘"b""“'t““?
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Question 8b:

.. . in in
ii.  Verify that Sinda+sina =—cota.
C0S 3¢ —COoS &

Better responses of part ii, exhibited correct use of trigonometric formulae which led to prove
the correct result as required in the given question.

Example:

e P
fiom L oW.5. * _nP e infc 2w e 2

Sin 2d 4 sind ) ey P _(fg&_ :—1*;;{\% ﬁﬁrﬁ
Los b — condl
= 1 sin (een (35)
EXICorcs

p Xl 2B esd = = toyd = -t ot

& S La dnol “lnat {bevee an-mdj

Weaker responses of part ii, exhibited that candidates used incorrect trigonometric formulae
or failed to verify the required result.

Example 1:

Sinldel > Gme ) A Sin
Cosl@e+ o) - tased

So S0 RPPON BB PO, Lcos B bemyud B

SN (2aax)=3umig - Uging

Ve el - YUl 4 Sins
SEEURN TS, — Cos~
L‘lﬂ.bbmpﬁ
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Example 2:

. Sinyd + SInd ¢ Sina
oy Ak Lo A

x 250 A28 inAce.d
1 Wint ot

< WinAwss
_— o ————
AT

Question 9:

This was not a well attempted question. This question offered a choice between part a and b.
Candidates chose to attempt both parts equally. However, candidates performed better in part
a as compared to part b.

Question 9a:

In the given equilateral triangle ABC, the length of each side is 2 cm. For the given triangle
ABC,

I. provethat r:R:r=23:2:1, wherer is the radius of the escribed circle opposite to the
vertex A, R is the circum-radius and r is the in-radius.

ii.  find the value of sina where « is an angle associated with vertex A.

B NOT TO SCALE
2cm
Jéi
2cm y C
“ 2cm
A
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Better responses showed that in part i, the candidates used the correct formulae for finding
semi-perimeter, area of the triangle ABC, circum-radius, in-radius and escribed radius. They

wrote their values as a ratio and multiplied by V3 to provetheresult r,:R:r=3:2:1.

In part ii, there were multiple options available to find the value of sin«. Candidates applied
the correct formulae and got the value of sina.

Example:
G A
2= atadc %, b v
2442 T
v - - 3 3 |
ow U5-0) 5B 5-0) @ b= L ke S ot
= 303209 = 3 Wi e 3 WIB) sinat
H - ":._a N3 = QLSJ:-U-"*')
o = = - el = __i_
= A3 N3 | g
=
— &
e
= N3
- B
aee
F= <3
= @aX) .
Qds) 3
_.11 t R : h 1
ST
a ' 3
* h».} ﬁf&

Weaker responses showed that most of the candidates were able to find the values of semi-
perimeter, area of the triangle ABC, circum-radius, in-radius and escribed radius. However,
they made errors in choosing which formula to use, hence, it resulted in a variety of mistakes
in their solutions. Such candidates were unable to prove the required result. Few common
errors have been presented in the following examples.

(s—b)x(s—c)

bc

mistakes in applications were noted, which resulted in wrong answer.

sina

In part ii the wrong selections of formula like sina = orsina = A and
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Example 1:

iy =_& < S = AxloaC

p s
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—{fv,—;-,&é\_ [ S
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Example 2:

=
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= Catloil _ ﬁ_ q
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-~ - £ g ek ] ('?"
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A
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Question 9b:

i.  Prove the law of cosines, i.e. ¢* =a® +b? —2abcos y with the help of a suitable

diagram.

Better responses exhibited that the candidates correctly constructed the triangle ABC by
keeping vertex C at the origin and were able to find the coordinates of A and B of the triangle.

Then, they applied distance formula correctly to get c=\/a2+b2—2abcos;/ and finally

found the required proof.

Example:
o |V~‘I’-\)
b (acosd
_J_.?_
-
- e ] P -‘ tong
. [N {
ARC Ts B hnan_gif’ L{Miv\ﬂ Gide: o b, ¢ Nespeckively .
b hawing .mﬁn’ ol , Compomeuts of ,q(b. o)
118 lmwh.»% th-aalf_ [‘S 'L‘”‘“PMMH “‘f— R {g,,r_ng"f 4 Ol c,mﬁ)
ol L Lﬂufh-a A"Aa‘E Y; | Courpomendds of Q(ﬂ 0).

leb (ounidens B F;J_chwp&ﬂ-diudh} ko t3-_"—-. tom Mt lomeponcinds of _

1 weuld be [:ﬂ,f;m-‘.,]’ Jﬁuﬂﬁuﬁ) li&f-‘f'F:'Q - o .

ng‘ﬁ'm&’!' e L= ' F;ld ditlaune e ﬁ@‘l'nuu.n..;-ﬁ_[} ’_'(‘I.[u‘—'%lji‘_{'(aﬁ_uljrl

o= [ Jfatosi- y “rlosa-op [

e? - a Yo ¥ - 2ok ey kb + o ST

_E'_; (m’“’a + ﬂ,m*ﬂ th” - pakcocl

Y RN LR - Sinailaath s g by’ - dococ e

= o 4b” o sabtoet WP S b= o’ 4’ yac o
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Weaker responses reflected that the candidates failed to construct the correct diagram of the
triangle ABC due to the fact that in the textbook, Point A is at origin but in the given proof,
they were required to have point C at origin. Therefore, candidates failed to write the

coordinates of the points correctly and consequently failed to prove the required results.

In few other weak responses, it was noted that candidates made mistakes in writing and in the

application of distance formula and wrote |AB|=\/(y2—x1)2+(x2—yl)2 or

|AB| = \/()(24')(1)2 - (y2+y1)2 ' |AB| = \/(Y2_X1)2 + (Xz_y1)2 or |AB| = (X,=X) +(Y,= Y1)

In few other responses, candidates directly wrote the law of cosine and wrote its different

form. One such response is cited in the given example.

Example:

(-

Wit fue LU‘F ~fe ﬁﬂﬂ,iMaa-f[f:

'IZL'E buw s m Carv e A CGiay L.-F

T
JeaRan 3 L x_g;-I Lt — Mmg?‘"
Glrmlﬁ oty Lt— (v ] _
2k f
(ﬁvn fle 'hwwwﬁh o Los ﬁ: 1M-M
bt —GLQJrQL Zuﬂmsf}
lcﬂs Bl Cx 4+t -—IE.L

-LA(. IC:WL‘:!{-C_. l

TR abmsnc_;:f., R I T
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Question 9b:

ii. In a triangle ABC, if the measure of a =6 cm, b =7 cm and ¢ = 3 cm, then find the

value of cos%. The semi perimeter S of the triangle ABC is equal to 8 cm.

A

NOT TO SCALE

Better responses exhibited that candidates selected the correct formula and substituted the

values correctly in the formula to find the value of cos%

Example:
s o 50 = B0 [l -f1e - 2
) b3 b . TS AN 'l;“‘u a2
< z
Eﬁ%ff__—- _""l__ LY N £8T
2 la > B ~
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Weaker responses exhibited that candidates failed to write the formula correctly or made
mistakes in substitution of values and hence failed to complete the question. Two such
examples are cited below.

Example 1:

o+ E.]..f_.:f C@S_@E___- ;S;SI-?)

2

6-%+3 ¢ 9 (3-6)
EESEE

2.
_Q =% JL%H‘S_‘ —
2

Example 2:

 CosZ . Tstsa)
Z N7 b
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Question 10:

Question 10a:

Fill the following table and draw the graph of sec& on the given graph. Write the range of the secé.

0 secd

0 1

oy

w|y
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Better responses showed that candidates correctly calculated all values of sec & with the help
of calculator and filled the given table. The candidates appropriately chose the scale on x-axis
and y-axis and located the point on the given graph. Moreover, they skillfully marked the
asymptotes of the graph. As a result, they were able to find the range of thesecé.

Example 1:
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Weaker responses exhibited that candidates found the incorrect value of secd for the given

value of 8. Specifically, they failed to find the correct value of secé at %and%”. Similarly,

they failed to locate values of sec@ and & on the given graph paper. In a few responses, it
was noted that candidates failed to select appropriate scale on x-axis and y-axis. It was also
evident from the weaker responses that candidates were clueless about the asymptotes of the
given graph.

Example 1:
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Example 2:
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Question 10b:

i.  Solve cosx—+/3sinx=0

Better responses of part i, exhibited that candidates have good understanding of concepts of
solution of trigonometric equations. They converted the given trigonometric equation as

tanx = L and found the values satisfying the equationtanx = = i.e. Xx= 5 X= r and

NE NE

finally wrote the general solution.

Example:
Coﬁr'i~~1_§? Sivw:0 (@ivide sy Yun e positve i Tord
LA Lo cos) T apod with tefgronce
1-42 % =
iy =
42 Ao P
s 1 Wl By xR = e
{3 & &
> %ﬂh‘f:{{“.-;}_ -
W= 30 [~ &S 3&_1—.““1 i mf»} S
p e/ [ e &

Weaker responses showed that candidates failed to apply the correct technique to solve the
given equation. In a few cases, candidates were able to find the principal angle, however,
they failed to find the other angle satisfying the given trigonometric equation and
consequently failed to write the general solution of the equation.

Example 1:

(At - 852n = O R S S A
Calvt -3 +3GPu= O T‘t:: e ( Pt
— e p——
Bl e
LR PR
Latbon :g/‘-f
fustn EE/:

n=bat /s

L]
11:35
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Example 2:

 Ceri= B e
—C_'Ej’jﬁ"ﬁ’ S Gy W——ew
_ SInw Y
7@){_1 P ‘{-_; ......
N -k iﬁ
Wz b0’ B

Question 10b:

ii.  Find the value(s) of x for the trigonometric equation cos 2x —sin® x+2=0.

Better responses exhibited that candidates applied the formula of cos2x = cos® x —sin® X gng

converted the given equation to 3—3sin*x=0 or to 3c0s* X =0and were able to find the
values of x satisfying the given equations and then wrote the general solution of the given
equation.

Example 1:

COSix = LICEX — 0N . -
LN — K = P 2 T
e 2(a0n ) T2 =
cosix- R {1- cox) £ = e
00X + QrocPx = AT = o
Bep sty =&

_ C&'?gix =
£0Sx = 0 Somtr @t [ v 2paf0 3 a00]
X = (ogt o AT et A

M TEF/Q b 31:1!2
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Example 2:
(st ok 2o
PE AT,

(1 - 2sin™0) - gin®n+2 =0

| =28 —sin +2 =0

. Bsin M +3 = Gm

Sllﬂz'ﬂ..-'f—'_aﬂ

Cina = |

sinba = +
‘g‘lﬁ‘i- = l 3 <$flﬂ1‘L=—f

=K - _T . aw=0h -,
*T 3 ) P E-= »=¢0,-0

Weaker responses exhibited that candidates failed to apply the formula of
cos 2x = cos® x —sin? xand then made different type of mistakes, e.g.

1-c0s* X+00s2x+2=0=>cosx =0 and cosx+2 =0 and, therefore, failed to solve the
required equation. Other mistakes have been cited in the given examples.

Example 1:

Civmtge 4+ fOSIn+d =0 -

|== COTN 4 {053 ~ D - T
CAOA%r .
[DC‘N ég';é Tci.\ 4= 0
(OSw= { Avh +S— O.

i ~ -
>r o = b3 3 (et

1’"3_'}512'1_ -—S_JE‘ﬂE._;! n - Sn'na M) =0

i L I _-I' ¥ = =

Cipta, {spm - 1) " (Y amI0
i~ Il"- -
'I::Jir‘-q"n') {fﬂj&h‘)-,; fEms 3rn on
L {
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Example 2:

Los *¥ - S;ﬂ"a(__ - gin*x +2. =P

Los?x - 25in*x 417D

wets  Divide by toc*y

ms({é - 2my 4 d =D

Wy sk LosK

= 2han*x ¥ 2. 3

- 3t 4 ) T ofan= 1otk
= 4N X Los¥ K I~ tanvy
L1-HANY K ~2damd 4 2
fany ~dtan t!
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