Aga Khan University Examination Board
Notes from E-Marking Centre on SSC II Mathematics Examination May 2016

Introduction

This document has been produced for the teachers and candidates of SSC Part II (Class X)
Mathematics. It contains comments on candidates’ responses to the 2016 Secondary School
Certificate (SSC-II) Examination, indicating the quality of the responses and highlighting
their relative strengths and weaknesses.

E- Marking Notes

This includes overall comments on candidates’ performance on every question and some
specific examples of candidates’ 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.

Candidates need to be aware that the marks allocated to the questions are related to the
answer space provided on the examination paper as a guide to the length of the required
response. A longer response will not in itself lead to higher marks. Candidates need to be
familiar with the command words in the Student Learning Outcomes which contain terms
commonly used in examination questions. However, candidates should also be aware that not
all questions will start with or contain one of the command words. Words such as ‘how’,
‘why’ or ‘what’ may also be used.
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Detailed Comments:

Question 1a

Find the highest common factor (H.C.F.) and the least common multiple (L.C.M.) of the

expressions y3 +ay2 + y2 +ay anda’ + a2y.

Better responses indicated that candidates had command over the concepts of H.C.F. and
L.C.M. they factorise the given expressions and correctly found the H.C.F. and L.C.M. First,
the factorise the given expressions and correctly applied the concepts of H.C.F. and L.C.M.

Example:
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Weaker responses showed candidates had lack of understanding of the concepts of L.C.M.

and H.C.F. and made mistakes in finding the L.C.M. and H.C.F. of the given algebraic
expressions.

In few responses, factorisation was done as describe below.

y3+ay2+y2+ay:y><y><y+a><y><y+y><y+a><y

a3+a2y=aXaxa+aXaXy

And then, H.C.F. and L.C.M. were written as aX y = ay and a’ y2 respectively.

In few other responses, it was noted that after factorisation, the candidates added the factors
instead of multiplying them to find the L.C.M.

Other weaker responses exhibited that candidates failed to factorise the given expressions
and consequently, were unable to find the H.C.F. and L.C.M. In few other responses,
candidates opted for the division method but failed to complete the process.

Example 1:
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Question 1b
Find the value of b if the expression 4x* +20x° +

33x%2 +20x+b isa perfect square.

Better responses displayed that candidates confidently performed the division method to
find square root of a given algebraic expression and finally compared the remainder with

zero to find the value of b.

Example:
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Weaker responses reported that candidates started

correctly but failed in the middle of the

process and made mistakes in subtraction of expressions or in writing the signs of the terms.
Eventually, they failed to find the value of b correctly. In fewer responses, it was noted that
candidates started with factorisation method, which was not a good choice with presence of

an unknown in the given expression.

Example:
— 2x%+ 534322
o2w? Yx" +20x3 +332%+ 20 nt 0
29 Ma*
| Yuss | 4 soaP+ 3327+ 2oxsb
5 * 2ox3 > 20x
Yot 10943 4332 om0
f + 33 2%
I _+b* -9
2 Oo¢? 453 4 1327 (d;ﬁ,
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Question 2

3x-2 A

= + into its partial fraction, find the value of B.
2x-Dx+1) @2x-1) x+1

In resolving

Better responses exhibited that the candidates correctly multiplied both sides by
L.CM.(2x—1)(x+1), substituted x +1= 0 and simplified it correctly to find the value of B.

Example:
ulkiplyma both Side; bﬁ (=) () =y -S= B8(-3)
3wm-2 = Al B (2w -)) 2y -5 = -18
Tqu".m\nﬂﬁ m+l=0 ) =y 5= 3%
e =) = 28 =5 )
3(=)-2= MY+ BS2(-D-% 18- 5
5-3-2:0+83-2-% e =

Wreaker responses reported that candidates made different types of mistakes, which
included incorrect calculation of L.C.M., mistakes in multiplication on both sides by
L.C.M. and instead of substituting x+1= 0, they substituted 2x -1= 0 and eliminated B. In
few other responses it was noted that candidates correctly  wrote
3x—-2=A(x+1)+ B(2x —1), but started using their own values by trial and error method

to find the value of B.

Example 1:
P .9 Q
XS () (1 C ) 3 e
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e 255 : ]
[ Bag |\
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Example 2:

a2 xCamt T o A 3ENnd) L o ,;__flm..ﬁm
(3t Gt =)
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3n-2: a (M) 4 Bla-N-1)
In-2 = A3+ B(-2)

- - B-2 ]
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Question 3a

Find the solution of the following linear inequality and represent its solution on the number
3+x < Sx—13

2 3

line.

, where xe R.

Better responses displayed that candidates multiplied both sides by L.C.M., performed
simplification process correctly to get x > 5 and properly represented the solution on the

number line.

Example:
_ Ve fr
» 3+ & Sa-1 ._mﬂ“
i e A+ S 2 LG 13

-
- 3(3"*)‘1(5.;:41) "{% < &

aemveoeat] wie
> 3w —(0w £ - 16 -9 Q-S=imj4&£ﬂ 1)53
= —Tw & -35

> Tv > 35

e A > 3BS e 0 3 5 !
o PeE
i [ e——
- — i l{| T T T L T [ r ¥ L LG
N | ,)5 : 2 -1 O 1 * o3 oy o5 7 i

Page 6 of 32



Weaker responses exhibited that candidates failed to solve given inequality. In some
responses, the candidates converted the inequality to a liner equation and wrote 9 + 3x =12x

and 10x — 13= — 3x. In few other responses, candidates wrote — 26 — 9 = + 35.

One more

mistake noted was that on simplification of —7x< -5 candidates wrote7x <5. The
weaker responses also exhibited that candidates failed to represent the solution on the

number line. Few other mistakes can be noted in the following example.

Example:

yh 3

| => I +u (_5':?1#!3 _ ]

53 laking L C-M _ I
[*) -

__.;,_ﬂ"_x 3+ < Frxsn-13

P _

Find the solution set of the equation'—— =2 (3x—1), where xe R.

Z 1
-y 1+ 3% < ton -2 et
- - ? T =
— o — D% <-Zs’-ﬂ_¢f _ - _ : .:.__
-7 < - 3¢ - _ -
n < §° i
Question 3b

Better responses showed that candidates correctly applied the concept of modulus to find

the solution set of the given equation and solved the problem systematically.
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Example:

111'-"‘"-} _ 1{35:-'-} :____> 2 -] - &w-2
- 5 - ) S

S
[1Lx-Y]| :5({'_:.1{ .-2._)

2x-ul = 305 10

2x-4 = +(30,.10)

Qgilul.—lﬂhh 9_'14' = {_I'i'ﬁ " T‘%"}

) “.}-I-‘L‘l = -.—-‘_'.Icﬂ-l- !G 2,3‘-""‘ = 4+ E-G':'t - ‘O
-_E_u +30u -:. _lD-’lr"-t ) 2_:;—301 - o8y |
32 oz Ay ~28% - -6
T S B L 46 _ 3|
- 32 e a7 - e
=1 = 3.
> T >t 1y .

Weaker Responses displayed that candidates were having confusion in applying the concept
of modulus. The weaker responses also showed mistakes in performing algebraic operation.
For example, they wrote (6x—2)x5=6x—10 and similarly,10(3x —1) =30x —1, etc. Few

other mistakes can also be noted in the examples cited below.

Example 1:

1an-4U] < 2 fwn-1)
3 £%

fan-Y - *2(3n-1)

~
W-Y . —an-1) _Qﬂ+_‘_4¢+ilt3ﬂtl)___
T Y
-—am = -3bw-2 | 9V =M+t ]
AN = Zum Lan’ = §W B
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Example 2:
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Question 4
For the following system of simultaneous linear equations, find the value of y.
x+2y=159
2x+y =147

Better responses displayed that mostly candidates applied the elimination method to solve
the given system of linear equation to find the value of y. But some candidates also used
substitution method and comparison method to solve the problem. In better responses,
candidates got the value of x from equation x+2y=159and substituted it in equation

2x+ y =147 to find the value of y.
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Example 1:

ve2r=159 — (1)
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Example 2:

mery= 1A -0

RATES Rl A &
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Weaker Responses displayed various types of confusions, some are listed below.

. Candidates created table and randomly filled the values of x and y

. They wrote x =159 —2y and then substituted different values of y

o In simplification the sign mistake is very common error was in adding the alike terms,

for example, x+ y =12 is transformed as y =12x .

. In multiplying both sides by a number, only left hand side of the equation was

multiplied.
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Example 1:

W u-lj—:.l\....—Jl,,mj B -
O 3 e
9 WAl Y :‘_1 wl-:ﬁ a2 dugry
r w-tk WA ‘dj =\
4—-—- - 1l e -
gt 2w (o a8
“ : "'U'I..--l\,r -
— a2 (=) .
- Y I,H":u': 'ﬁ_" ) £l ” N
Lz 1G4 M 6\ ¥ 1w 15w
wa AP e \$8 215
B L\ A2 e
B - 25 =154 6\ 5 =44
Example 2

(D 2w4y= 143
3_ *'1'? 2

"1.- 24 '%-uw

" = 147 itaq)
A Lj: ISQ"I‘ . .
U > ﬂ iLl
i ___ﬂ___gr 729 | e =B e |
a;a thean . 159 -3 gz 720 s) B
q:?gf _2 - _h :If: 38 { ]
Y oW ) Kew - (59 -5 o - 2B ﬁiv""_"'_ N
) 837 LR y= 147-2A35) |
) - ‘ Y= 33

Page 12 of 32



Question 5

Find the solution set of the equation 6x%+x-2=0.

It was generally a well attempted question. Candidates used quadratic formula, factorisation

method and, in fewer cases, use of completing square method is also observed.

Better responses reported that candidates were well-versed with the use of different
methods to solve quadratic equations for example breaking of middle term method,
completing square method or quadratic formula method. Hence, successfully solved and

wrote the solution set of the given equation.

Example:

e +n-3=0 I ]
G -2 x+ 4n-2=0

_axéal-_l_)jr_(_‘;: W - 'r) L)

(av-) (3u+2)=0

SP'll thq '[1«3_2 @hqa’rnhc f’f]’Uc).'l'lor}) e —
Lafh AN - ’-1- O %L

guL3ﬂ+3 O ) o ]
_Sl‘rt —1=O:_”—_— ?))'H‘ 21 =0 O _ :
Ax-1+1= 0+ AIn+2-) =0-2 |
An=1 %):_:-2

=% = ~%3
Col Uhon gﬁt i/ﬁ ,_'2/3%
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Weaker responses indicated that candidates wrote wrong quadratic formula, did wrong
identification of a, b and ¢ or made mistake in simplification after substituting values in the
formula. The candidates which used factorisation method, made mistake in breaking of
middle term or failed to take the common properly to complete the factorisation process
and, consequently, failed to find the solution set.

Example 1:

I e v W =

e AMa— My
ENENCED AR )
Ean —\) {hw Ay

Example 2:

A=6 4 b=l C= =2 _
—bh 4+ —MacC
e e
= T (Ww=ul )
N 28
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Question 6a
A map is drawn on a Cartesian plane. Town A is located at (4, 3) and town B is located at

(10, 11). If a bus travels in a straight line from town A to town B, then find the distance
between the two towns in kilometres?
(Note: One map unit equal to one kilometre.)

Most of the candidates opted for part a. Generally it was a well attempted question.

Better responses exhibited that the candidates wrote the correct distance formula,
substituted values of the coordinates correctly and were able to find the distance between

the two towns.

Example:

ko Find the Aistance belween Yown b and bown B we will v¢e

e diskance Cormola 1€ 4 = Al -1 lys -yl
A= Jm-uf-ﬂ_ﬂ_-;l‘
d- N e 419 - _

d=1 ke .
The dictance bevweenmthe rwp bowrc ig (o I:Tlamelfri_i_f-'_u_ni_

poc avels w agtraight line -

Weaker responses showed that candidates were unable to comprehend the questions and

made different types of mistakes. Few are as follows:

AB| = \J(xy—x)) + (yp—y1) or

x| + X +
|AB|:\/()’2—X1)2+(X2—y1)2 or AB = (- 5 2 1 2y2)

Wrote wrong formula. For example,

AB|= \/(11—10)2 +(3—4)2

Made mistake in substitution of values. For example,

Made mistakes in simplification. For example, the following working highlights such

mistakes [AB| = /(D% +(=1)? =2+ (=2) =4 =2
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Example 1:

Using _distanee fomila
2z w141y~ Val

Wotting vl of 2 6V in forvla
deATU-MR-1]
A=N"E8
d==24 N o _ _
The diae (oveed by the b s ADGierm

Example 2:

= A(Us2) Blo,l)

Question 6b

If midpoint of a line segment lies at the origin and one of the end points is (2a,—3b), then
find the other endpoint of the line segment.

This question was based on the application of mid point formula but it was less attempted.
The candidate who attempted this question generally performed well.

Better responses indicated that candidates comprehended the question well and used correct

formula and substituted values appropriately to find the coordinates of the other end of the
given line segment.
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Example:

_MTAP_G?nt‘ of a line Eéjmenff-{?(ﬂ,ﬂ)
One_of the endpofnfs- 4 (2a,-3b)

The other endpoint = B(xy)=?

., 2o+t 1) -3b4y =0

‘L"":é._ o 2 Y=o T
;.'_‘}_2;1_::@ o =Y = BI?'I'}P:D‘ |
=\d=-2a .-:};;_: 3b

The other E:mi’;mrﬁfgf'f‘:l"ﬂ line. 555;?1'«' it 8( -2a, 39

Weaker responses displayed that candidates did not read the question carefully, hence, they
treated (0, 0) and (2a, -3b) as endpoints and failed to fulfil the requirement of the question.
In some responses it is noted that candidates used the distance formula instead of midpoint

formula.

Example 1:

o Mid ol o} Aloan) s Blauay,) 2 (da-31)

Af-f-ﬂu)b\a._ Qﬂ-.

Mid -?nLeCE U[LEMAQA_‘_%%)_}J_&% o

(O +w s [ O t_gr;_.) 2 2n-2)

3 >/ | Aoy ReDhis
40__1-__1._%.1-%. _.,_Dﬂhi__z,::’._\g_m_pxaf *'-"-i- R
> a2 (0:0)5(4as-bh) : 3a-3)
Wiz 3062 2 Y, 2w | N o
B TP A N

— €os Phe ofhor pmf of ling. 5&3@.&_53(};&}
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Example 2:

—— T

Ly ur'.l:‘-ncrwﬁ_ eml-:p_a:ﬂf:.”;a_ {‘ha ine Efjrmﬁ

Question 7a

Verify that (1 +tan? 49) (1 —cos? 49): tan’ 6.

This question offered choice between part a and part b of the question. Candidates mostly
opted part a.

The question was based on the application of trigonometric identities to
verify (1 +tan? 9) (1 —cos? 9)= tan’ 6 .

Better responses showed that candidates were knowledgeable about trigonometric formulae
and appropriately applied these formulae to verify the required identity.
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Example:

Weaker responses displayed that candidates wrote wrong formulae and made different types
of mistakes, few are listed below:

° 1—c0520=se020

sin @
tam2 0=
° cos @

° 1—tan26’=1+se020

sin219= 12
° cos” @

sin2 6’—0032 0 sin2 d—cos 6

° cos4 o cos2 0
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Example 1:

o (14 4an @) - (owi® +1) = 1028
..:i-_‘mnﬁ;;)'_(:i_' ’fd-h".‘ﬂ -1) = tan® |

1+ {-em"g_) f;- bart | ]

= tan® - ('Caml@-)G:& 1) - ten?
okl e o kar®
—ker®

s —oedy,

Example 2:

Taknn | L M-ST
@-Jr mi@) Ci—Cﬁlﬂ_?J

. tal @

Q.’as@\-%/gm’d L tauQ)

B 7 A Y

'_\CPW_J_ LHS = P K
1
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Question 7b

Using the given figure, calculate the values of sin 45° and tan 45° independent of a, b and
c.

N

45° |—

A c B

Better responses reported that the candidates applied characteristics of isosceles triangle and
applied Pythagorean Theorem to develop the relation between a. b and c. Then, they used
correct formula of sine and tangent to find the required trigonometric ratio.

Example:
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Weaker responses displayed that candidates directly wrote the value of sin 45° and tan 45°.
In few other responses, it is noted that candidates wrote the values of sin 45° and tan 45° in
terms of a, b and ¢ without developing relation between these quantities. In certain weaker
responses, candidates supposed the values of a and b on their own without any

mathematical justification.

Example 1:

| (vppate value of a=2amd bz2

By appYing | thaolor
{ (ﬁ%j)‘é (&)* |

W)= eP 4 0)?

(b)'l: -\(l{ +4

b = 3

_f;h# ﬂ}’ = 2

H@b 3

Pade. 2

laniss Pty 2 2> 4

Example 2:

Sin £5°% =
Sin 45'9-‘7 9'7éjf~/f’;f 2 5

l!'dfh 4’54‘: /3
ban 45°= [ 732050F ans
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Question 8a

Sara started riding a bicycle from her home and travelled 6 km west to reach a point A. Then
she travelled 8 km north and reached a point B. Illustrate the situation by drawing a sketch
and calculate the shortest distance between point B and her home.

This is generally a well attempted question which offered a choice between part a and part
b. Candidates mostly attempted part a of the question which was based on Pythagorean
Theorem and its application.

Better responses exhibited that candidates comprehended the question well. They drew the
sketch followed by application of Pythagorean Theorem to find the required shortest
distance.

Example 1:
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Weaker responses indicated that candidates started with wrong sketch of the given situation
which led to wrong application of Pythagorean Theorem. Consequently, such responses
failed to find the required distance. It was also noted that weaker responses failed to supply
the unit of the distance.

Example 1:

Example 2
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Question 8b
The lengths of the sides of a rectangle are 8 cm and 6 cm.
1. Find the length of its diagonal.

ii. If the length of the diagonal of this rectangle is the same as that of a square, then find the
side of the square.

Better responses indicated that candidates understood the question well and were able to
find the length of the diagonal in the first part. While attempting the second part, they

correctly wrote the relation x2 + x> =(10)2, where x is the side of the square, and

successfully fulfilled the requirement of the question.

Example:

Weusiter o csargle H8cD. s rd oct e I | T 5 coun fas e me b of s digoliste
ju gl we il 5y RO BTN gl i ol e S e ol i e
HF 18 2 Maﬁ’g&%m%mﬁw&ﬁ#ﬁhﬁﬂz.

E/‘;) -+ E'E'J x WP yrax? o
f” _” - 36+ 6Y _ - & fﬂwméﬁ’f"_mﬂ_j
A< fov. I (/) 2% RN
ﬁf?ﬁc:_f-a}_ - »>/00 = An*
f&%ﬂﬂfﬁzﬁo@@m => EE*E => M= 15[
fm | he sile e peate i< B 52
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Weaker responses showed that candidates were able to find the length of the diagonal of the
rectangle but failed to attempt the second part in which sides of square were required.

Example 1:
':fﬁaﬂ_ L;aﬂ:__ R A
3 L M—j

Bz _E@affwmlnw R

lobeer :* (1) ¢ince all gioles. ?Wmimf -

w PPeBT W { il liogos! o oo, i UL
whe (E32(5  golt vl Sopuns willbe 4. lowm.
w. (60 Jw_____._ -
Yo st bolt s Lﬂ_fi_’m | $rs2 i
Example 2
=T 51 L 2 P Lk
= @yl L
Woo Q- Ao
= oo AT 1P
B\~ v~ boe S
o= A0 o .

Ma_%_‘ﬁﬁ &.n?d & \Ocon.

A ¥
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Question 9

A circle with centre O is shown in the diagram.
1. If mAC =5cm, then find mAB and write the reason to justify your answer.

ii. IsmAC >mOA ? Write the reason to justify your answer.

NOT TO SCALE

This question was based on the theorem related to the circle and its properties.

Better responses showed that candidates had command over the theorems and their
application. Candidates were able to find the required measurement and were able to justify
their answer with proper reason.

Example:
(D) Ag we lkmow mAL= Scom = LF
o m AR = Ac + BC -
AR = S+ = 10ew
o A8 2 (0

Reas0025 i fime  saaure o contre _preponclictan o
the thovd bised U imbo fwo sqpua) poats

i) AB; "m Ac > mMOA

 Keason; If we make a hiamste JCA, then
. Uy_‘f will be A l!-hjﬂp’r_uir,m(. Wﬁ:r'cfl__f;f %’*"-ﬂiﬁ_g"‘f%‘
20K lreafer ample have gicale Side opposite fo it
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Weaker responses indicated that the candidates failed to comprehend the properties of
circles and, therefore, were unable to find the required measurement or justify their answers.

Example:

- m AP = Fem i -
Pecawse a  lne p;qpandl{"u'lm D To_The chord {rom)
Ane ocomtor  ‘msects € equally m Awo paxls

qﬂFTC ] ﬁrea:ler_( ~m 00 Because any ﬂamf perpen-
diculow o ‘”"E Center 1S al ﬂ:gﬂgﬁ af;g-Jancp

__r"}'tm Ft " - _

Example:

A e BC =% when uvadd Cofnd (& Beause
e o AR Q(x (& S
Y - Y SR A . S -
- Jrigr__m R

O I -
s, Ao vof  geuasse Wﬁ\ﬂj’u@%{ﬁm} N

_ fuater Xun Y B Yeponditolay o X0 bthwen of

Yol Yo v A0 angle & bent of hapetepes.
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Question 10

A circle with centre O is shown in the diagram.

i.  Find mZ£2+mZ4 and write the reason to justify your answer.

ii. IsmZl+mZ3>mZ47? Write the reason to justify your answer.

NOT TO SCALE

Better responses displayed that candidates had command over the theorems, applied
relevant theorems to find mZ£2+mZ4and justified their answer. Similarly, they correctly
responded to the question asked in the part ii with proper justification by referring correct
theorems.

Example:

i) The S of me2 andmel is)30" bR s 2 +meli=180"

Reason: -ﬂrﬂﬁwﬂmﬂ fo Hhe Jhearom Jiw o angles o am |
 msoihed quadilatenal ts a gien code ane alioays
%W%Mq -
i) N> g mel+ms3 r-mﬁ-” béfam
Ly =9’ ol éq °
n MBBE 4+ 2p 4252180 -
Lyt L= 186 -40" -"?0 So £1#é3= -ﬁr_q B
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Weaker responses indicated that the candidates were unable to comprehend the theorem to
be applied in the given question. Hence, they failed to fulfill the requirement of the question
and found it difficult to justify their answers.

Example 1:
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onqey afe Saene Hnefelpole +n Voot ate <q.

CP SR VAR M3 ale oProsike anq\er so 1'0 we add bneon
S0 Ynele Soen \,mli =2 ﬁieu.l-e!ﬂ Mo wzu.

Example 2:
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Question 11

Construct an equilateral triangle with measure of each side equal to 5 cm and draw the
circumscribed circle of the triangle.

This question was based on the construction of geometrical figures and it was a well
attempted question.

Better responses displayed that candidates had good command over geometrical construction
and had clear understanding of the process of drawing requiring circumscribed circle.
Although for circumscribed circle, point of intersection of right bisectors of a triangle is
needed, but for equilateral triangle right bisector, angle bisector, median and altitude, all are
along the same line.

Few candidates used the property of equilateral triangles and with the help of angle bisectors
drew the required the circumscribed circle as cited in example 2.

Example 1:

Page 31 of 32



Example 2:

Weaker responses indicated that candidates had lack of understanding of basic rules of
practical geometry and failed to draw the required triangle and consequently circumscribed
circle associated to the given triangle.

Example:
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