Aga Khan University Examination Board
Notes from E-Marking Centre on SSC Il Mathematics Examination May 2015

Introduction

This document has been produced for the teachers and candidates of SSC Part Il (Class X)
Mathematics. It contains comments on candidates’ responses to the 2015 Secondary School
Certificate (SSC-1I) 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.

Weaker responses revealed that candidates had problems with conversion of verbal phrases
into the mathematical operations to solve word problems, presentation of a solution set on
number line, understanding theorems related to cords and arcs of a circle, tangents to a circle
and angle in a segment of a circle. In general, questions based on trigonometric identities and
applications of theorems were not well attempted.
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Detailed Comments:

Question 1

This question offered a choice between part a and b. A vast majority of students attempted
part a, which was also attempted better by students as compared to part b.

Question l1a

If 4-12x+13x°% +ax° +x* isa perfect square, find the value of a.

Better responses exhibited the candidates were able to understand the question and had a
strong grasp on the method of long division. The remainder theorem was also applied in the
last step to find the value of a.

Example:
O Z Bt o -
@ 2 Y-nt +132’vax® 2
+ L ‘_rf—{{
4 -3¢ | -l 134’ 41’ ex®
™ A 400
habn +1° 111[)'1-.1113 ol
o Ater .
pa© : "-*'-:U ybr’
Qb r277 | az? + 61° -

diEkELj =) f"(me) =0 =Ha+b=0 %Z}(a:-_-f_:
2 The walue of oo w ~6.
vV
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Weaker responses rearranged the given polynomial in descending order and then tried to
solve it with long division at which the candidates could not succeed. Majority left it in the
middle. Errors in algebraic solutions were frequent in responses where the polynomial was
not arranged in descending order.

Example:

p() = M-121+ 124>+ qird’
P(—2): Y-12(-D+ 1302+ a(-»)*+ (-
Y+ 24 +I13(Y+al-38)+ 32
Ht24 +52 - 9a t32
: 2 - 3a =0
+3a:= 4112
a = |'ll.

¢
a = 14|
b x24+562 —11a +32 = O

S T4e g perfect square
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Question 1b

The highest common factor and the least common multiple of TWO quadratic expressions are
(5x+4) and (6x2 —7x—20) (5x + 4) respectively. Find these two quadratic expressions.

Better responses understood the question and expressed the least common multiple as
(3x+4)(2x —5)(5x + 4). Candidates used the definition of L.C.M. and H.C.F. to find their
answers

Example:

" H.CoF= (Bhx+h) |
L M= (67=1x—20)(Bx +U)
= (653-1 S AR =I0) (Gr+Y)
=1 3 (2% =9+ Y (- Y (By+ W)
= (2% —5) By W) Gr+W)
oM ¥ WeF = PO xq)
- 5) B AW (Exr W) By +W) = POO X Y0
B (- B) (B 4 DY ¥ T3+ 1) (B 1)} =PI ¥ At
(107 + R =251 = 20) ¥ (5 1 2 4200 +16) = Pld ¥y (]
(10348 = 1 —20) ¥ (VB> 32w+ 16) = POO x 3y 00)
PO = oI -20) QOO = UBC +2I% +\6)
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Weaker responses failed to understand the question. Instead of finding the two quadratic
expressions, candidates assumed that the given H.C.F. and L.C.M. in the question are the two
expressions, and using these expressions they either found the Greatest Common Divisor by
division method or they used the formula product of two polynomials = Their G.C.D % Their
L.C.M

Example:

Fo1: Mol o 02 (5x2Y) and (f22-Fx -20) (5x+4)
R I

ﬁwmaa_@.ﬁ;z ({ f.M) : .

Question 2

5x -3 2 Q .
If ———— = - , find the value of Q.
- Dx-2) x—1+ N ind the value of Q

This question was attempted well by most of the candidates.

Better responses reflected that candidates had no difficulty clearing the given equation of
fractions. Some candidates equated the coefficients of the like terms while others supposed
x—2=0. Both ways they got the results easily.

Example:

COse) Yoaor® = (22 & 0 ) Ge(xe2)
(k) ey )
O -a0a) & Q=N
ek
Y-A.0  X=Q

Layr: e ¢ DEA) 903 -2 «Q (Vs Q7
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Weaker responses reflected that the candidates were confused between putting x—2 =0 and
x—1=0 to get the answer. Some candidates skipped the step of clearing the equation of
fractions while others made minor errors that led them to the wrong answer.

Example:

r'{m\{\n%'ﬂ—-\'zﬂ - |

Pﬂﬁl‘ﬁlﬂ‘;ﬁq o o =1 Rﬁ&ﬂiﬂﬁf—ﬂuﬁhf\

2 S N
G=-0=-20 -\ =

=00y —

&
g_.c.c;»-r,/-\

Q=0 Arswvier

Question 3

This question offered a choice between part a and b. Majority of the candidates chose part b,
which was also attempted slightly better than part a but both parts were not attempted well by
the candidates.

Question 3a

i. Find the value of x for —6 < 3-3x

<12, xeR

3-3x

ii. Represent the solution of —6 < <12 on a number line.

Better responses solved the liner equalities, breaking the given equation into X~ _6and

3-3x <12, and represented the solution on the number line.
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Example:

—he J3-3% S 3 —32</2
2 2

=24 3-3%  3-2=/2(2)
—)2-22 =3%. . 3-3r<£2Y
=l L-22 - -S4 £2Yy-3
)\ & X B} o £ 2/
=2 z <_2/

? 2

g% ) Z=2-7

U

W
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Weaker responses failed to break the given equation into correct terms. The most frequent

error was

<—6. Candidates represented the solution of the two equations separately

on the number line but did not represent the final solution. They were also confused about
when to use opened and closed dots.

Example:
b 3= 7 : 3-3% 2 2
A =3
12/ A3 3-3%L £ 1R
-3-12 7/ ~ 2% -3 £ 12-3
- 152 -2 -3 & 9
+1§‘ 2L = Yy - _‘Yj
+ =3 =1 -
xX>5 X=-3
i,  Represent the solution of —6<>—>* <12 on a number line, (2 Marks)
. -— o
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Question 3b

Solve | 4x — 1| =|3x — 2|. Also verify your answer.

Better responses exhibited correct solutions of linear inequalities involving absolute value

and found the two values of x. The candidates verified both the answers by putting them in
the equation given equation.

Example:

s\bx-1] =]3x-2] . -

shz-\ = 3x-2 ;oo Ux-l = - (3x-2)

3Y9x -3y = -2 + | 5 »Yx-) = “3x+2

2 x = -1 , o> 4r+dx = 2+

- , = dx = 3 -
YA

=y !11'1-1! = | %x-2]
- Nowtaking % = 2/3 .

o Ue] = |3 -2

|

» = -1

= Now ":&k'\nj

- juf2)als | 332)2
7 7

=|uG1)-1] = | 3(-1)-2]
=!-—L|-j_l = 1'5_2]

={12-1) =1 3 -2 -|-5] = |-5].

e JI :F_ = Hence vesified hal < -1,
J12-3 ) =] 9-14 )

7 | 7

5| g ]-5] |

EIRNEE] |

=) Hence not gfr]fi Ed "ngi p :3/4 ) ll

= . 56 = %“ﬂ_ Mns .
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Weaker responses reflected that candidates could not understand that since both sides of the
equation contain absolute value bars so the only way the two sides are equal will be if the two
quantities inside the absolute value bars are equal or equal but with opposite signs. A few
candidates extracted only 4x—1=3x—2 from the given equation and ignored the other
equation. Another frequent error made was that candidates did not use the original equation
to verify the answers; instead, they used the extracted equations due to which they could not
verify the answers. Some candidates did use the original equation but they failed to verify the
solution because they did not find absolute values in the end.

Example:
B Y- =¥ -0Y |
S M-\ = 3w _
htu.,—?,k = - l‘fl
— w= -~
Y- = 2w -2
Yy -tos 3y
M-y = -2 I
- -5 = -5
Question 4

A family of 3 adults and 2 children enjoyed a movie at the cinema for Rs 3,100. This can be
represented by the equation 3x + 2y = 3100, where x and y represent the cost of each adult and
child ticket respectively. Next week, their uncle and his 2 children join them for another movie
and the total cost this time is Rs 4,800. Assuming the cost of tickets remain the same, what is the
cost of a child’s ticket?

Candidates exhibited average performance in this question.

Better responses indicated that candidates understood the given situation in the question and
they successfully converted it into mathematical equation 4x+4y =4800 . Methods of
substitution and elimination were applied correctly by the candidates to solve the equations
simultaneously and find the value of y i.e. the cost of child’s ticket. Many candidates found
the values of x and y both; they were given full credit.
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Example:

3% = o = \3
1% ~-URo0|(a nintr ume\e ﬂ-ng h-‘-"ﬁ H_;.!\ ‘)W@
T_-g!ﬁ!. Qw_m"“ﬂ'l\ m "JOL.L'- CUE ':-3 b-l'—“ "Ql-*
314-:1»3- 3\o D
y=3lso =23 =Dean® N

Puﬂinq ;q,“ nlcimn@ ‘“"“\P@

Hu*"-ﬁq =41%o0
LY ( o — m\ —uTo0

S - “—MQ& . -
i T

~ Pw Moo -\2vw 2 yGoo

X

= Hw A\ Men =600
\LUao—Qbco =UW
N oo =Uw
Eﬁﬁ ='~'J(.na\t c'ﬁ- adult's Lickelk
'Pu'c'l:mq w value de eqpu @

Y= =316 6 -3 (1e8) = 100 —\e© = 'lcua-@ﬂnﬂr of dilds
< 2 Lkl
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Weaker responses represented that the candidates could not understand the question and they
failed to convert the given data into a mathematical equation. Candidates made a lot of errors
in solution of simultaneous equations due to application of incorrect algebraic operations.

Many candidates found the cost of adult’s ticket which was X instead of child’s ticket which
was y.

Example:

3#4' L‘j:"'ﬂﬁﬁ(‘.} i
- :-ix Y2y=3i00
2y—1T00

Y= 1700
2

1= weoes.

Question 5

Use quadratic formula to find the value of x for 16x% +28x = 4.

Candidates performed very well in the question.

Better responses expressed the given equation in general form, stated the correct quadratic
formula, identified the correct values of a, b and ¢, and solved to get the correct values of x.

Example:

lbn+28v —Y4 =0
a=16,b=28, Cc=-4

= —b+{(B)lac
Qau
v = —294 N U(16)(-4)
2.(16)

= =28+ T84 +256
91

Y = -—2‘2'1" loYo
32 Png
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Weaker responses reflected that the candidates could not recall the quadratic formula. Most

of the candidates were able to identify the correct values of a, b and c, but they made minor
errors in solution.

Example:

wordnveliw  Jovmuta = - bt J b - Yae
. e

=> 1w+ 28 =4 -
= 5mb+uu}m - Lzﬁz-,-
loow it wir bewmes- lbd+ 223 au=o-
= Y~ 280 -
Now [uiesy uendnalic ferisn’s

a=Y s b:lg ad ¢ = -1%:
O EREIOES =(6)- Jum-w
PXTTE - 2(w)
> b+ ‘] -yyz => -1t - =Mug
Q Q
=> --H;.}Jrﬂ; | = 16- 54
= Yo. = - 4o.
Vouwe & o = - R q‘w‘"
’ %0
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Question 6

This question offered a choice between part a and b. Majority of the candidates chose part a.
Candidates performed well in this questions.

Question 6a

A circle having centre O is shown below. Find the coordinates of point O.

A B
(25, 5) (- 5. 45)

NOT TO SCALE

Better responses used the midpoint formula to find the coordinates of O. They applied the
formula correctly to get the required results.

Example:
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Weaker responses either used the distance formula or made wrong substitutions in the

— . X1 — X -
midpoint formula. The most frequently used incorrect formula was ( 1= 72 1 5 Y2 j

Example:

M)id point gaumula : % + A o M+ Y

L¥)
2 2
A5+ I8 , —{5 +J5
2 o
356 , S/
2 .0

Co-osdinates of point O (37%/, ;0)

Question 6b

The diagram shows a small garden which is in the shape of a regular pentagon (a polygon

having five equal sides). If a child walks on all the edges of this park once, what is the distance
that he covers?

[Note: The distance found will be in meters]

(-5.-3)

NOT TO SCALE

(-3, -10)

Better responses used the distance formula which reflects that the candidates understood the
question. The distance V53 was multiplied by 5 to find the total distance covered.
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Example:
d = JGa—=)*+(42-Y) >

d = (-5 - + (=10-)*

d=) ~5+43)% (-10+2)*

d=J (=)*+ O

d =3 4+ 4l i
d= &8 3.-3% m
Total d= 3.88 +3-8%8 + 13- 98+ 1€+ 3.Q¢€
= 26-Um -

Weaker responses either used the midpoint formula or used the incorrect distance formula
2 2
+(y1+y2)” .

the most frequently used incorrect formula was \/ (% +X2)

Example:

Page 16 of 30



Question 7

This question offered a choice between part a and b. Most of the candidates chose part a,
however, part b was attempted slightly well by candidates than part a. This was not a well
attempted question.

Question 7a

cot? x + (L+cosec x)®> 2

Show that =—.
(1+ cosec x) sinx

Better responses exhibited thorough knowledge and application of trigonometric identities.
The candidates mostly chose the left hand side of the equation, applied various trigonometric
identities, and proved it equal to the right hand side. Some candidates converted the left hand
side in terms of sin x and cos x and successfully got the answer.

Example:

A*w s(Matoee AN =2 0l oW a2 s\
\xcose e Y et - S Snt St
LW Sntrl [einw

O™ A x (\keceeey ) as COE™ A % QAR L 2 Sin k)
O\x eoseet) ey
> Lost % [\ x .\ N Sinal o
Sin® sin / sSine
= A SR G Sk d)
\ S N %:1“1’
N
=2 3 % N
= Cog* L - 3 \5."! S - LAY
as 2 )
i an A Sk
SN LW-C o= =%.C prowal .
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Weaker responses represented confusion in trigonometric identities. A large number of

candidates did not apply the correct identity to expand (1+ cosec x)2 and wrote 1+ cosec?x

instead of 1+ 2coSec X + cosec?x . Also, cosec2x +1=cot? x instead of cot? x +1 = cosec?x
was frequently used by candidates that led them to incorrect answers.

Example:

Cotrx ¥ L14 Cosecx Y

{“‘1_*_(—_5';&&4__1

Cogt % 4 (1 vcosect)

T
Sy w oL

Coa () 4 Cogecxe)(sin™x)

L

c-";niz“:f-

Gty

1 t Cosec £ 5" s Sintx Aogo =)

—_—

Tntx _ .
T E 1

Question 7b

A signal link has to be set up between two microwave dishes Aand B as shown below. The towers
holding the dishes are to be set vertical with the help of ropes on either side from points C and D
on ground. If the height of A and B is 1.5 m and 4 m respectively, find the total length of the rope

required to set up both towers.

45°

NOT TO SCALE
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Better responses reflected that the candidates understood the question and could relate it to
the given diagram. They used the correct formula of sine and cosine to find the values of

AC and BD.

Example:
5in 30 =P SmYs = P
H H
Sn 30 =15 \ = Y
H a H
1. =15 = Yxda
_ 2 H Ho=Yx l-Uiy -
~ H=15xa& H= 6-4L56Lm
H= 3Im

Hi4Hs = 34 5.456 w
B =8 £5&m

_J:_Eﬁs_m_%?mp:_mlﬂ be required to cel ip Bobh towers

Weaker responses exhibited that the candidates could not understand that length of the rope is
AC+ BD. A large number of candidates either used incorrect tangent formula or the wrong

sine/ cosine formula to find the values of AC and BD.
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Example:

Lonsider A OBD

ustap +x =180 ""’-ﬁfﬁﬂ.ua Ls§ B

3S + x =\RO Toe_\eng e d_Yope-
% - BO-138.UuS Ao B - '
Sin 90° = °/H B - BC
' = Yk D 2ex
H = 4x2 I-3. %
. H=3%m S-8
San %0 = P/ ~ The ¥obald 'L‘E*“Q,'p-h'ﬁ,ﬁ
fo = " ~vope s lbm -
H= I'Sx2
v -5 -
Question 8

This question offered a choice between part a and b. A vast majority of candidates chose part

a, but part b was attempted better than part a. Candidates exhibited average performance in

this question.

Question 8a

Find the length of the sides of the given equilat(e:ral triangle ABC that has a height of 9 cm.
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Better responses exhibited that the candidates understood what an equilateral is and could
relate it to the given figure. Pythogras’ theorem was used correctly to find the length of each
side of the given triangle. Many candidates used trigonometric ratios to solve this question

and got full credit for it.

Example:

Gives~ B B CB San equilatomet D .

henw aw the angies ase = 60° P! b

b =mll: mlB=60", [ DB A |
AADC =90° . m DD x2 = mPBB

> D - B rrmL = fgo" e D x2 = BB

5> 90 % 60+ il =13 N3

> SO0 4msC = iw | . _{‘3 =B
é)mé'.(_ ":50 /mwmw

wlow OE 66°=mPd| an cquilaleral A
med | - gk AL the fhsen
l

L, = b | eicles ake equat

3 Q . mBB=wm BL= TR\
Ax| = mﬂDn-E - «I’-,E,
mAD= a_
33 \

Weaker responses indicated that candidates assumed CD=AD=DB=9 cm or

AD = DB =4.5cm. Hence, application of Pythogras’ theorem on these values led to
incorrect answers.
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Example:

e SN

Eopsaued A lua o) sdet equad

. w LD Lovdl 3 sordy Wiponun
Hug = Pug A Baa
Mygh = &g

*’:x?‘ = e
up= q-g_‘ w8 =%cn~

Now | wil_ CbA tgu.._m'?ﬁm ﬂhﬂw‘u\ Heove.
““ﬁ H-&- Love

4 gt
R

Acoa E D by
AN “S0et  ane 'ﬂh e

Question 8b
Find the area of a square that has a diagonal of 10 cm.

Better responses exhibited a variety of solutions. Most of the candidates found the length of

each side 5v2 cm by using pythogras’ theorem first and then squared it to find the area while

others realised this would be just a repeated step and left the answer as x? =50, since x? is

the area of square with length x. In both cases, the candidates were given full credit.
Surprisingly, a few candidates used compass and ruler to construct a square with 10 cm
diagonal; length of each side was then measured with a ruler and was squared to find the
area! Such responses were also given full credit.
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Example:

(k) \

E_a_S%mLQGLL&Lﬁ 8D ox AN
SN

Mﬁfmais_mﬂ“*maﬂg '
ane also prepenclicudan biseckans en poist /B\\
L&M&Aﬁﬂﬁ_m_m_sqmm D

L@—(&@&@ﬂl

(ﬁBJ = (S ) +rS’J

@B s 25325

(_,z;,_q!j"s SO em
,ﬁ-é - ?'O?Cm

[ &]
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Weaker responses displayed that the candidates could not understand the question. Often
rough sketches drawn or the solution itself reflected the lack of understanding of basic
concepts such as the length of each side of a square is the same but not equal to the length of

the diagonal.

Example:

o Qodn GO+ Ger )

oo = % 4 wraZaa )

|

\o0 = 2w 42w+

oo — | = 2w 42w

aq. 2 (™)

qQq = 'h-'i..{:h"-"‘»"r\-)

I

La.-Scmn = %(1\+i)

Len g th ('u_‘:r = L9.5.n
8

E’;rtnnl“tht- Mo

- La.5. 4

= 50.5 um

A\'ﬂﬁ = l( L“l‘h)

= L (..L’rq.g-i-EGS)

- 2 (.'I.GEII)

S = 200 cen __!ﬁ-'“l.v‘n__'i._l.n_.lg'r
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Question 9

In the given circle with centre O, BE =5 cm and OE = OD=4 cm.

I. Find the length of DC and write a statement to justify your answer.
ii. Find the length of AB and write a statement to justify your answer.

NOT TO SCALE

This was a well attempted question.

Better responses stated the correct reasons with correct values. For part (i), DC =EB =5
cm since both are halves of equidistant chords from the centre of the circle and for

part (i) AB =2EB =10 cm since OE is perpendicular to AB, it bisects the chord AB .

Example:

__Ft‘:rq&)ffxm mBE & mBE), mbe = Seon Moy . - .
ﬁéﬁzmﬂfm withen the vistde with ani o e JOBEQMJC

BODL are tongruunt, hence the measukements o eepondiong
sides are ako ot

. , Pespendicatar .
ﬂ_u&i) (. O s a.b:’smhm? the chord Aﬁmﬁm@—#gﬁm—)

>omA@ = 2(mBE)
= b = 2 (5)

o mAB = 20 cm -
Jfaa-ﬁmﬁwyﬂ'] mwmwm&m@ﬂ‘a
icﬁofdﬁﬁvd?ﬁs‘nuz&nfﬂmqfﬁbmm;imm OE i4
a,psﬁmmm&;smgmﬂf.
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Weaker responses reflected lack of knowledge of theorems of circles. Many candidates could
deduce the answers visually from the figure given but they could not justify their answers
with the correct reasoning.

Example:

i BC = Sem
Reason: EB and B ase mg&u;ntﬁl'c}e,ﬁ-

i AB - Sem oy UWem

e - Gem

Reagpn = A6 & sum o£ cices EB and []]3

Question 10
RS and RT are tangents to a circle with centre O. If m ZSRT =40°, find m ZSUT.

NOT TO SCALE

This was not a well attempted question.

Better responses either equated the sum of angles in a quadrilateral OTRS equal to360° or
found ZSORDby putting £#SRO =20°to calculate ZSOT . Both ways, they were able to find
ZSUT by using the correct theorem.
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Example:

7051 s a Quditatenads havin .
OoF pmple = 380" .

Y0190+ T+0 =340

Adord =340
O T 3f0-AAdo
T A = /Yo
ng lo Theorem [ is  halt of A %é’
made _on O .-
ZZ _ @]
- 1Yo
2
U = 70
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Weaker responses reflected that very few candidates equated the sum of angles in a

quadrilateral OTRS equal to 360° .

Most of the candidates found ~SOR by putting

1

ZSRO = 20° but could not decide what to do next. They also assumed that ZSUT = EASOR

or ZSUT =2/SOR. Overall the candidates demonstrated feeble concepts of theorems of

circle.

Example:

a.mﬁle, 'Qﬂ.n'vﬂ dhe .Pt""“{- o w 10°

L Ulte;;
20X +%= o
B ”b+'ﬂ.-:.[55t}
"L'-‘rlﬁ_"q-“b
) r=Tc]
o Ane 2G0T  ewill be hath of
- - 0
1o
@ = 1o
=
e {la WC'Z'SOT will be
eypad s AT _
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Question 11

Draw a circle of radius 3 cm, having centre O. Draw tangents to this circle from a point P, which
lies 7 cm away from the centre of this circle, and write down the length of the tangents from
point P to the point of tangency to the circle.

This was a well attempted question.

Better responses displayed clear concepts and accurate skills of construction circles and
tangents. Some candidates used perpendicular bisectors to find the midpoint of the line OP
while others used a ruler to mark it. Using the midpoint as centre, some candidates drew a
complete circle with diameter OP while others just made arcs on the circle having radius 3
cm to make the tangents. All such responses were given full credit. Surprisingly, some
candidates used SLO 24.1.1 (i) to draw tangents with the help of protractor. They were also
given full credit.

Example:
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Weaker responses reflected that the candidates could not understand the question. Some

candidates assumed that point P lies on the circle while others drew direct or transverse
common tangents.

Example:
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