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

Introduction

This document has been produced for the teachers and candidates of SSC Part I (Class IX)
Mathematics. It contains comments on candidates’ responses to the 2016 Secondary School
Certificate (SSC-I) 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

1
8a8h? J3 ~ 2a2

Verify that ( 2,5 ==

a

Better responses indicated that candidates correctly applied laws of exponents in variety of

ways and were able to prove the required result.

Example:

Ay (A3 (a0 (577 = 2a
o 2y - c™ b

2a°b' = 2a

';'_ﬂl = 2“:"1 o
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Weaker responses exhibited different types of confusions in applying laws of exponents.

Instead of addition, candidates subtracted the exponents, i.e. (

8a8h?
a2b5

1
3 1
J =(8a8+2b2_5)§but

still managed to prove the required result by using faulty mathematics. In few other

1
responses, it was noted that candidates wrote (8)3 =512

. The different types of

misconception in application of laws of exponents are evident from the following response.

Example:

= tE!“%ﬁ}%%:£EE?T????fﬂ,giEit}fé___;? _éig%fl;_ _

B
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Question 1b

Simplify S+ 3i ;5 _ 2i=6 to the forma +ib .
—1

Better Responses informed that candidates were familiarised with simplification and
rationalisation processes of complex numbers. Hence, they systematically solved the given
problem to meet the requirements of the questions.

Example:

?‘{‘ —=y 3¢-2i +3+5-6

;de =’} LI.({J,-.}_.
1 "I
= e+l .
" = L’l‘:"_é ]
=y L-r?- X 'l-H- ° _—
A | = ¢ 42
(lﬂu) L(L“) * : _

('1-'-".. s

..-'} Qt-ﬂ-c .;..‘f-f-'lt.
y €

=> -.1 TC 1'-—‘)

Weaker responses revealed lack of understanding of the simplification process of complex
numbers. In few weaker responses, candidates started with the rationalisation process and
made the problem difficult for them and, hence, made different types of mistakes in
multiplication, addition and subtraction of complex numbers. It is also noted that in weaker

responses, candidates wrote i>=1or i>=—i. In the following example, one can see

conceptual mistakes as well as the error made while writing denominator.
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Example:

=T

3)+%1-t§ '21--—@'

%&{‘ﬁ + %1 -1
, A+ 2
i T R

| i — Qiby

ST

Question 2a

For the sets U ={1,2,3,4,5}, A={1,2,3} and B ={2,4,5}, find the value of (AuB)m(AmB)C.

This is generally a well attempted question which offered a choice between part a and part b.

of Candidates mostly attempted part a, which is based on sets and its operations.

Better responses displayed that candidates had good commands over operations on sets, i.e.
union, intersection and compliment. These responses followed the hierarchy of the operations

and solved the question to find the value of (AU B)N (AN B)C

Example:

A = L 1)

. = {I?ls 31%,(}
_ hnk: L1523 82,45
| ER Y A J

-;Ihl%
(ANB)“- U- (ANB) t._ilvl:?r;H&i-}—{l}
= {0o3,e)
(Aus) n . f1y2 5,3, u-,r?rni 15354,5F
{ 1% s u..F'I" ]
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Weaker responses indicated that the candidates had confusions among hierarchies of
operations of sets. They found first (AU B)N (AN B) and then the compliment of the

whole (AU B) N (AN B). In some responses, it was also noted that candidates had confusion

between intersection and difference of set. Moreover, it was noted that disorganised writing
itself give rise to many confusions; This is evident from the example cited below.

Example:

_@UB) =A-= 'Fi)]-JifUB = ?aﬁﬁsj'
) ; 4,232 ,4, ¥ ?
{&ua)@(&asgf P=§4,25330 B=$a,4,5f
l&u&)_ﬂmf}ﬁ)_i_i
( ,f]Bl 21;1;3;%5?!?#&:1"

?.‘1.}3}[{ c3 s

Question 2b
If A={2,4,6} and B ={5,10,15} are the given sets, then

i.  decide whether the relation r ={(2,5),(4,10),(4,15)}is a function from A to B or not?
Justify your answer.

ii.  find the domain and range of r.

As reported earlier, this part of the question was less attempted as compared to part a of the
question. It shows that candidates are more comfortable in sets than the binary relation
functions and its types.

Better responses exhibited that the candidates were able to differentiate between function
and relation and they decided correctly about the nature of the relation and subsequently
correctly wrote the domain and range of the relation.
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Example 1:

(D NO il wpl & bu.n;lm.-.
Pin td A elomad u'-luba.y.lﬁlo__'uﬁqﬂu ard T punclion & ol heurrad
whon uo elerneudt ‘tluIﬁ cu dorraur hau Woo Uroger-

f,/ﬁ C Muhﬂ_bumﬂmmﬁaﬁ r.'rnmqu
] e uhmqu bﬁwummwu

p wel wmwumﬁw@m% o
ii.  find the domain and range of r, 12 Marks)
Dorm r-i 11”}!
Pama ¥ = § 5,10,1C %
I ! ]
Example 2:
_ Belakion r . no¥x o &undc*.bh froa A to ® htcgu}sa_ '!!:

\ervenk o} cek R gﬂgutd. Yoe as&oml::& vl diskinek ﬂ;mk
t:'.\¥ seb A ‘ool 1S vk w oyes Wege.

i, find the domain and range of r.

(2 Marks)

_d-ﬂ"f‘ﬁg:ih = 5|: 1!-\%1
- ranqe. = %5 Ao, '.ﬁi;l
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Weaker responses displayed that candidates are not clear about the concept of function and,
therefore, unable to decide whether the given relation is a function or not. Few wrote
correctly that the given relation is not a function but failed to justify their statement as
required in the question. While writing domain and range, some candidates enlisted
correctly the element of the domain and range but failed to write the domain and range
properly. Few examples are as follows:

Domain: {2, 4, 4}, (2, 4), (2, 4, 6) etc.
Range: (5, 10, 15), {2, 4, 6} etc.

Example:

E;F(laf)} L‘:h 10‘];(4115‘)f is 2 _fyy}ﬁ}.@ﬂ
.ﬁam /q {0 5.

§(2,6),(9>00),(4518))
are  dhe  Subseds of ftha A 1o R

ii.  find the domain and range of r. i

Db'ﬂﬁain = $£ 2 3 4"{
'E_;ln,-'-’le = {lb ;'l'l'.‘i: —

"-r-f(.laﬂ (4 10)y (4518)) is 2 funckon
ﬁam /1] {o. 5.

§(2:6), (9500),(4518))
ﬂ?-‘: ’fh.t Cubse ds Gk flha A ;bg

ii.  find the domain and range of r. i2

Dow3in = }'ﬁzaq‘u
Range - (1o, 1¢¢ .
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Question 3

By applying laws of logarithm, express logm —logn + %log p as a single logarithmic term.

Better responses exhibited good understanding of laws of logarithm and application of these
laws to the given logarithmic expression to write it as a single logarithm.

Example:

]DQm I(Ij'h +_L ng;_;

1qu loqh !DQD

Inm }m\ﬂoab
v" ﬁ.-

=109 f _@&P"'“} fins

Weaker responses indicated lack of understanding of the laws and their correct application.
The basic reason observed for the various types of mistakes was skipping basic steps needed

to approach the problem. Few mistakes noted were logm—logn+%log p= logm

Elognxlogp

logm
logn

1 1 1 1
or logm—logn+510gp = +Elogp or logm—logn+510gp = logmn+§logpetc.

Example:

10 m— L0 O
A A
J ™ - ﬂL‘_:JrﬁmK"sb'm—flo L_‘L]an

g g v U
g = logw - Jot
02 Y T E}}

q‘:]{;._ U || Lo X P> loan P> |
?%“D@ﬂ §
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The choice was offered between part a and part b. Mostly candidates opted for part a and
generally it was well attempted question. The question was based upon the simplification of
algebraic expression by applying algebraic operations and formula.

Question 4a

xy(x—y) . X%y —xy?

Reduce : 3 3
2x+y)  2(x" +2xy+y7)

to its simplest form.

Better responses correctly converted the division sign to multiplication sign, applied the

required formula of (x + y)2, and took common and aptly did the cancellation to convert the
given algebraic expression to its simplest form.

Example:

LAL-Y) |, 2y _cut
2x+Y) U lxrax4+ )
— Y228+ 44)
+4) xule-Hy

i -
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Weaker responses executed different types of mistakes in performing algebraic operations,
which are evident from the examples cited below.

Example 1:

@) - (- Ldex 2 (4 A y)

%;U % 14,1,4,9_ ]
J (

W= . :Muﬂ
;L(Vqtf) w('vL Lf]”

% &'(Mﬂf

(24 'JJL
e —4)
Example 2:
Ay [ g(_ﬁ_%&ﬁj;__ .
Xy
/ J J

Page 11 of 30



Question 4b

Apply continued product to verify
that (2x + 1)(2x — 1)(4x? + 2x + 1)(4x? = 2x +1) = 64x5 —1.

Better responses exhibited correct arrangement of the terms in order to apply the formulae of

a®-b3 and @® +b> and systematically simplified the expression to verify the required

result.

Example:
T T W = W N
!2.:5153!9$ Eﬁkj]ila&*—“! b + l.-ﬂlh shat-1

‘{(lﬂ?‘ +(‘fﬂ’ L’E.:A =m!'.{' - 6G-1

(3:; +1)( ?\ai. 0= :i.{m 1
____QE_;*_)% __ L.::.écf:ﬂ

L H ‘S s pm{u;:l 4o RH% .

6445 — | = £4x°-1 . -

Weaker responses displayed various types of mistakes like 2x + 1 = 3x, wrong arrangement of
terms and mistake of signs while applying formulae. Some candidates opted for long
multiplication method instead of application of formulaec and made mistakes in the
multiplication process and handling of signs and consequently failed to verify the required

result.

Example 1:

(o - ¢ o) B (Wiel) = euxt-)
SN L:lﬂ)km/) = G4we-)

LYWt -1 = (3(‘1“ -\ .
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Example 2:

G+ Pz 2ne) s Adys Cunt

A a2 x5BT
take Lauove voit ow ook Sde

Ta? [ Cand) (W 2act ) (3207
2w (2241) (Yo ) (322 )

Question 5a

Factorise (z2 -z- 3)(z2 -7+ 1)+ 4 completely.

The choice was offered between part a and part b of the question and candidates mostly

opted for part b.

Better responses reported that most candidates comprehended the question well and after
required supposition, they correctly broke the middle term to complete the factorisation

process.

@.@@ ]Et z%_2 =Y
__=>(~j-3)(3 + 1) +H
23y 1)-3(y+1) +4 N
:}3_1 +3—3} -35Y

an2-2yr 1
> J

Sy =3yl
= - :1(3-1}
_ -}(3*13(3-1.1

=5 1-1-1)@2-2'1)
s1(z22-1 A
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Weaker responses indicated that candidates expanded the brackets and, therefore, were
unable to solve the problem to factorise the given expression. Some candidates made

correct supposition, i.e. z2—z=x but failed to break the middle term properly to

completely factorise the given expression.

- __ELJ_S)_M*H\-H

T2+ -z -,Z~H

1"4 zz,'v + ﬂ""wﬁ,-ﬁ '_Z gJ—-‘r
29422342222 - 3y
2842234 222 — |

Question 5b

Find the zeros of the polynomial y2 —5y+ 6. Hence find the remainder when y2 -5y+6 is

divisible by y —3.

This was generally a well attempted question. Most of the candidates opted for trial and
error method instead of factorising y2 —5y+6and comparing each of the factors with zero

to find the zeros of the polynomial.

Better responses indicated the clear concept of zeros of polynomial and applied the concept

successfully to find the zeros of the given polynomialy2 —5y+6. Examples of two

methods employed by the candidates are cited in the given examples.

Page 14 of 30



Example 1:

4-2=0 =>Yy=2 . o
P(2)= (Y-S y-3 |yFBy4cly-2
A2k(-10¢ -gj )
P(2)=4+6-10 .‘ + -
P(2)= l0-10 -2y ¢
PR)=0 =b.. Y-2isa facvoy 7&(‘.1./@ -
43=0 =rY=3 A
P(3)=Q* S(3)t¢ . X
P(3) = 4-16+ b -
p(3) = 44¢-15 Y2 -SY+ ¢ ic compleky
P@3)=1e-1S divisible byy-3.
PB)=0 5:. y-3icalactor
Example 2:

2408 6‘; i va‘tqnbfwa—l Y ﬂru-rt:m 31~531_L
D‘(ﬂ%j '*"“1 3 !jz"hhj-'%bi + L

P = (" CS(8)th S 9-154b 50 Y (Y=2)- g.[ji)

Bl > 2 y=2 (3-2) (4

ptt«l- M~ 5() +L s> Y-ibab =50 |

Whem, q SL{-’H':: iy diviced 55(14'3) i
ILTR Ttmd,u, b D. mﬂq—'&uﬁ'&b—-
iE’»(‘j %) b e 20 9 m_RoLgnmuod :Eﬁjé

p[.'j): ljl-f';[:'fnm
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Weaker Responses indicated that candidates lack the correct concept of zeros of polynomial
but were unsuccessful in applying the concept to the given polynomial. Some responses
were indicative of the fact that candidates were unable to correctly simplify the expression

after substituting the value of x, i.e.

p(3)=3%-53)+6
p(3)=6-15+6=-3

Example:

D = (AY-53) <&
S e 6-\B+§ ol AR+ 6
= \2-\h ?(_55 - ,i':.‘—:-:‘ \5
= =3, =10 .

e <eraoirder s —3.

Question 6a

find the value of y when x = 18 and z = 2.

x varies jointly as the values of y and z. If the value of x is 45 when y =72 and z = 0.5, then

Better responses displayed that candidates were successful in developing the correct
relation between x, y and z and, subsequently, correctly found the value of proportionality

constant and the required value of y.
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Example:

i _?fﬂ'-’-fx- => x=Apz.
LYo

T . é{
= ¥ - f‘f-'(?&}(&r; -

= Y. £ X L
SRR
=y N= ¥ .o, 125 .
ET4
: o
V4
X = ’t?&.:a fi:ﬁ-u'?('a\.
i"j: g 25"
. s 7.2 -
2.0

Weaker Responses exhibited that candidates incorrectly translated joint variation in variety

1 . .
of ways, for example, x o< X,x o< —, xyz=k and xe< y+z, or made mistakes in

< ¥z

simplification after substituting the values in the relation to find the value of k and y.

Example:

2A-x

3

.ﬁ-ao.g

3 =z
'
4 .9

14

-

|

s A0

s
Y29
ot
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Question 6b

a2+C2+€2

=k, then verify thatk? = :
b2 +d*+f2

If

a_c_¢€
b d f

There was choice between part a and part b of the question and mostly candidates opted for
part b.

This part of the question is based on the k-method.

Better responses reported that the candidates followed all the necessary steps required to

612+C2+€2

b2 +d* + f 2
of k, substituted the values on the R.H.S. of the equation and correctly simplified to verify
the required result.

verify k2 = . The candidates started from finding values of a, ¢ and d in terms

Example:

azble, czde,esHe L Xy g WERY2
R-H-S LI, & 11@*{)4;, Ug-le 3k
- ataxcid el N kW S

LYadrafr _ /ﬂy y
- (L) b (i) () ) W

LY d b4 /
o Lrera e
b adr+fr ]

: KL(L“‘_J;. T+ |
B ™ o _ )
.-;,__‘"-_L_: L'H_'S_?M,__
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Weaker responses indicated that candidates were not well-versed with steps involved in the
K-method and attempted the question in different ways but failed to verify the required
result.

Following common errors were noted:

2
L Candidates started by taking square of G- chas |28
d f b d f

b
II.  In few responses, candidates started with k = atbre and took square as
b+d+f
2 a? +b%+c? 2 a+b+c 2 a? +b% +c?
K=y o g oraskt= = 3.
b™+d” + f b+d+f b™+d”+f
. a?+b%+c?

III. In few other cases, candidates took the square root and wrote k = | ———

b2 +d? + f?

and then they were clueless how to go further to verify the result.

Example:
¢
_{.?__;_c:_: e _K R atrcire®
5 T oL
a:=bK codik |k
g5

alreit® |
= r 51_4- LkE/L
- 1;;5_‘*“- - —_—
- At
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Question 7

5
The determinant of a matrix A= L 1);} 1s —4. Find the value of x and also find the

multiplicative inverse of the matrix A.

Better responses revealed that candidates correctly found the determinant of the matrix and
compared it with — 4 to find the value of x. After substituting the value of x in the given

matrix, they found adjoint of the matrix and finally got the multiplicative inverse of the
matrix.

Example:
[rs 12]
%(Mﬂaht&}-xt A=13 1w |28) = -y,
A-ls x| =-u  [hdige]=[0 -
J L o L..g 5 .
3 \o - -
= BxI0-3xx = -4 HA = |\ Lﬂd}ﬁ‘r/ﬂ]
= 50 - 3% = -Y Ilﬂ‘_
= = d :-—_Eﬁ="50 = | \36 -8
S 2 - -8y -@Y|-3 5
l3185 VB4 -5
2 2 = M. = jtgﬂ: Ty S |2 ji‘
= LS = M 3 +5 3 -5
: - Y
= L'f""l UI_J ] Yy
= L. = \g8
Ao l-s A
2 >
2 ==
Y 4
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Weaker responses indicated that candidates have various confusions regarding inverse of
the matrices. Some examples of weaker responses are as follows:

11
: -1_|5 18
1. A = l i
L3 10
5 I8
iy -1 4 4
11. A = _g &
L 4 4
-1 _—5 — X
111 A = etc
_—3 -10

5 18 1 0
In fewer weaker responses, it was also observed that {3 10} is multiplied by {0 J to get

5 18
the inverse of the matrix and candidate ended up with the original matrix L 10} .

Example:

A= f £ 153
I_a o |

: i AdioF A
- - [To _i5-3
K [ 5 d463] -3 65 |
LS ol - (3x-53)r (10 x )
B B _Y 2 ) Ut — BoO
oo T F ] &

344 5V J
c )
R EREDAY

4‘__ 3/y 5/-5 i B

——.I
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Question 8
In the given space, draw the cumulative frequency curve to represent the given frequency
distribution.
Life of Bulb Frequency () Cumulative Upper Class
( Days) Frequency Boundary
300 - 309 4 4 309.5
310-319 5 9 319.5
320 -329 7 16 329.5
330-339 9 25 339.5
340 - 349 7 32 349.5
350 -359 3 35 359.5
Total 35 - -

Better responses indicated that candidates took proper scale on the x and y axes, labeled the
axes properly, plotted the point correctly and finally drew the required cumulative
frequency curve properly.

Example:
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Weaker responses showed that candidates were unable to label and take proper scale on
axes. As a result, points were allocated incorrectly and, therefore, they were unable to draw
the cumulative frequency curve.

Example 1:

Example 2:
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Question 9

In the given triangle ABC, BD and AE are the medians of the triangle.

C NOT TO SCALE

9cm

i.  Find mDE andmBC.

ii. Is DE parallel to AB ? Give a reason to justify your answer.

Better responses displayed that student have command over the theorems and applied the

relevant theorems to find the value of mDE andmBC. They applied the relevant theorem
to answer the question asked in part ii and justified their answers.

Example:

i Find mDE and mBC .

. 2 Marks)
mDE =1 mAB mBC = mEC v mBE
pl .
= 5Cl'n + Sem
" mpE= 1L x 9: 4-5em . mBC = Ipem
‘ fng
i, Is DE parallel to AB 7 Give a reason to justify your answer. ’ (2 Marks)

Yes DE is parallel J(D'IB. because fhe line Qajmer]t
\ N El

J‘oa‘ninq fhe mid points_of two sides of a A o s

pareallel Yo ife fRird side.

]
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Weaker responses displayed that the candidates were unable to comprehend the theorem to
be applied in the given situation. Therefore, they were unable to find correctly the required
measurements and found it difficult to justify their answer.

Example:
NOT TO SCALE
i Find mDE and mBC . (2 Marks)
. _mMPDE __ M. BC
_Yom+ £ o 9om + S om
mpPE = 9 tm mt=B MBc = 4om
|
_Ane Ans

i, s DE parallel to AR 7 Give a reason Lo justify your answer. (2 Marks)

7&9.5 L p&mﬁeﬂ to AB becaa;e ey e
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Question. 10a

Given that 7Q and TR are the angle bisectors of £ STP and £ STQ respectively, as shown in
the diagram, find the following.

T NOT TO SCALE

a—
<«

i, m ZSTR Q

ii. m £STP

This was generally a well attempted question. It was based on the concept of angle bisector.
This question also offered choice between part a and part b and most of the candidates
opted part a of the question.

Better responses exhibited that candidates were able to find the measurement of required
angles by using the properties of angle bisector.

Example:
1 m & 5TR
m ¢ 8TR = o +b
2
N S T Qun g,,.a_ndg visechkor & m Z8TR
| wil] ke ot
1. i £ S5TP
w ¢ 3TpP = [ﬂ. -r\-_.}&' (puf_t'h)
= O4Abtoxb
= 2o +32b ok awwe -
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Weaker response exhibited that candidates failed to apply the concept of angle bisector and,

therefore, were unable to find the required measurement.

Example:
. & STR (2 Muarks)
wi<STR 15 Equrut-\l te i ofme ¢TQ -
il. m & 8T (2 Marks)
‘s caual to Lof wmesTP
v < 4TP 15 e al =

Question. 10b

Comprehend the diagram to complete the following statements.

1. mZPRQ is equal to

1i. ARPQ is similar to

PR .
1. —— isequal to
PT

iv. Interms of r and ¢, P is equal to

S
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This part was attempted by fewer candidates and generally it was not a well attempted
question. It was based on the concept of properties of similar triangles.

Better responses reported that candidates had command over the properties of similar
triangles and applied them aptly on the given situation to complete the given statements.

Example:

Comprehend the diagram to complete the following statements,

i ms PR is equal mi we PTS l. Al wA L R~ ow LT

. ARPC s simular to J& T FS
PQ

PR

15 equal o Ps
PT

ii.

Y

. . L.
v, Interms of rand 1, = 1% equal 1o f"‘t
v

Weaker responses indicated that candidates did not have command of properties of similar
triangle and, hence, failed to complete the given statements correctly.

Example:

7 r

Comprehend the diagram to complete the following statements.

i MLPRO 1% equal 1o é*_E-TS

il. ARPQ is similar 1o £ RQT

. l—‘::f wequal o _ Ei:

iv.  Intermsof randr, ? i equal 1o -g:- ' .
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Question 11

Construct a triangle ABC with mAB =7cm, mZA=45° andm/B =70°. Draw any two
altitudes of the triangle.

Generally it is a well attempted question and most candidates score good marks.

Better responses showed that candidate have good command over the geometrical
construction and have clear understanding of altitudes and steps needed to construct them.

Example:
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Weaker responses showed that candidates were unable to construct the triangle with given
measurements and were clueless about how to draw altitudes.

Example:
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