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AGA KHAN UNIVERSITY EXAMINATION BOARD
SECONDARY SCHOOL CERTIFICATE
CLASS IX
ANNUAL EXAMINATIONS (THEORY) 2023
Mathematics Paper |

Time: 1 hour 20 minutes Marks: 45

INSTRUCTIONS
1. Read each question carefully.

2. Answer the questions on the separate answér sheet provided. DO NOT write your answers on the
question paper.

3. There are 100 answer nwmbers on the @nswer sheet. Use answer numbers 1 to 45 only.

4. In each questionythere are fourichoices A, B, C, D. Choose ONE. On the answer grid, black
out the circle foryour choeicewith a®pencil as shown below.

Correct Way Incorrect Ways Candidate’s Signature

HOJO] IORXOIOGIO,
2®EOO
s @OE®O
t®EOO

5. If you want to change your answer, ERASE the first answer completely with a rubber, before
blacking out a new circle.

6. DO NOT write anything in the answer grid. The computer only records what is in the circles.

7. Aformulae list is provided on page 2. You may refer to it during the paper, if you wish.

8. You may use a simple calculator if you wish.
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Note:

List of Formulae

e All symbols used in the formulae have their usual meaning.

Sets and Functions

AAB =(AUB)-(ANB)

(AnB) = A° UB®

Real and Complex Numbers

xM 5 x" = xM™N (x><y)” :anyn (Xm)n — xmn
x| _x" X" mn am = A
y yn Xn am
Exponents and Logarithms
m
log,(mxn)=log, m+log, n Ioga[ﬁ)ﬂogam—logan log, b #he>a)=
log, n
log,(m)" =nlog, m log , n =log,, nx log4% fogY - 9o
og, a

a—b)’ =a®—2ab+b?

(a-b)

(a—b)’ =a®-3a%h+3ab® —b?
a®-b’ =(a—b)(a2 +ab+b2)

a®+b? =(a+b)(a2 —ab+b2)

Algebraic Formulae & Applications and Factorisation

(a+b+c)* =a? +b? £ 42ab + 2ho™2ea

(a+b)~£a? +2ab+b?
a%4b? =(a+b)(a-b)
(a+b)? +(a—b)? =2(a? +b?)
(a+b)’ =a®+3a’b+3ab? +b°

(a+b)* —(a—b) =4ab

Matrices@nd Determinants

1

A

AT AdjA
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1. If A={1,2,3}and AUB= {1, 2, 3, 4, 5}, then the possible set(s) represented by B could be

l. {3, 4, 5}
. {1,3,5}
1. {4,5}
A. lonly.
B. llonly.
C. landlll
D. IlandlllL

2. There are 10 balls in a bag. The balls are numbered as 1 to 10. Aman wants-to separate the balls
in three sets of even (E), odd (O) and prime (P) numbers as shown in the'given Venn diagram.

0 P E

The overlapping region between © and P,represented,as X, will contain the balls numbered as

A {1,23,5,7 9}

B. {3,579}
c. {2,357}
D. {3,5, 7}

3. If M, N and Qare any*non-empty setsythen M U (N mQ) is equal to

4.  The shaded region in the given Venn diagram shows

A. TuV. U

B. TNV. T

C. TCuve. \4
D. TCAVE,

PLEASE TURN OVER THE PAGE

S2301-0711110



Page 4 of 16

5 IfAxB={(1,a), (1,b), (1, ¢c), (4, a), (4,b), (4, )}, then the number of elements in set A must

be
A 2
B. 3
C. 5
D. 6
6. If A={0,1 2 3} and B={(0, 4)}, then one of the binary relations from A to B will be
A {0 4) 0).
B. {0 (0 4)).
c.  {0,0) (o0, 4).
D.  {0.0) (0.2) (0 2);

7. Which of the given numbers is/ are rationalqumber(s)?

l. 5.38356125
Il.  5.234523452345...
. 5.32112345145143652. ..

A. llonly
B. Hlonly
C. landll
D. Handlll

1
8.  The radical form of (23 x 3)§ will-bé

A 318
B. 8x33
C. 2x33
D. 3x¥8
n -3n
9.  The sifiplest foym ¢f % will be
a

A a—4n

_3n
B. a 2
C. -1
D a4n
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10.

11.

12.

13.

14.

If z, =—2i and z, =5i are two complex numbers, then their product will be

A. -10
B. -3i
C. 10i
D. 10

The number 1,000,000 can be expressed in scientific notation as

A, 1x10°
B. 1x10°
C. 10x10°
D. 10x10’

The value of a in the logarithmic equationlog , Ja =3 wijll e

A 242
B. 32
C. 8

D. 64

The expression log % can beiexpressed inthe form

log x—log y — log.z.
log x + log y* leg z.

log(x — y),— log Z
log(x —y)+log z.

Cow>»

The value of the logaxithmie expression 1+ log, 32— Iogzé will be

O O WP
N W 0 ©

PLEASE TURN OVER THE PAGE
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15.  The expression log3/9 is equal to

1

A.  =log9
5 g
2
B. —log9
3 g
2
C. —=log3
3 g
3
D. —log3
5 g
16. Analgebraic expression 2x" +3y™ —zP is a polynomial if the values 6f m, n and p belong to the
set of
A. integers.
B.  rational numbers.
C. non-negative integers.
D. positive real numbers.

17.  The value of (x— y)x(x2 — Xy # yz) at/ x =1 and.ay="1 will be

COow>
o g AN

18. If the value of (a+b) =a44sand ab = 35 .then the value of a—b will be

A 42
B. +12
C. +.74
D. +109

it .
19. If a+ $ - 2, then &° Jri3 will be equal to
a

Cow >
!
N
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20.  On simplification of 227 + 2412 , we get

A 83

B. 1043
C. 2439
D. 4439

21. The productof a—1, a®> —1and a® +a+1 will be

A. (a3+1)2
B. (a —1)2
C. a°-
D. a®+1

22. The complete factorised form of thelexpression XFY —(X — y)(X+y). will be

A —(x+y)x-y).
B.  (x+y)(x-yk
C.  (x+y)lix=y):
D (x+y)1—%+y).

1 ,2
23. The expression F + F t T can be exXpressed as

PLEASE TURN OVER THE PAGE
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25.

26.

27.

28.

29.
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On factorisation of x* —(2x—1), we get

A (x=1)(x-1)
B. (x=1)(x+1)
c. x(x-2)+1
D. x(x-2)-1

The expression t® —3t? +3t —1 is equal to

A (t-1)
B. (1-t)
c. 1-t3
D. t3-1

All of the given options are the zeros of the petynomial R(y)= y(y-Dy=2)(y +4) EXCEPT

COw>»
ANPRFRO

The polynomial p(a) = a® —3a+ J=divided by adineandiVisor leaves —1 as remainder. One of
the linear divisor in this case is

A a-3
B. a-1
c. a+l
D a+2

Applyingithe factor theorém, bne of the factors of the polynomial p(t) = 3 —t2—t+1is

A 1

B. (-2
c. t+1
D. t+2

The valueof xfor7:6::21:x1is

A 2
B. 3
C. 18
D. 20

S2301-0711110
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30. The mean proportions between 3 and 12 are

A. =£6
B. 9

C. =12
D. +£36

31. Ifsisinversely proportional to t, then the missing value of s in the given table will be

S 5 ?
t | 12 | 24
A. 25
B. 7.5
C. 10
D. 17
32. Ifa:b:xc:d,then a+tb b _o+a d . Fhis'is the statement of
a-b c%d
A. dividendo theorem.
B. alternendo theorem:
C. componend@'theorem.
D. componendo'dividendo thgorem.

33. The order of the matrix [5 61 O] is

A. 1x3

B. 1x4

C. 3x1

D. 4x1
1 20

34. Thewmatrix |2 1.00(sisa

0=0" 0

l. null matrix

Il.  square matrix
[1l.  symmetric matrix

A. lonly.
B. llonly.
C. landIll.
D. llandlll.

PLEASE TURN OVER THE PAGE

S2301-0711110



Page 10 of 16

0
35. The matrix {O

b 0
A, .
o
0 b}
B. .
0 4
~b 0
C. .
o
0 b}
D. .
0 -4

36. The product of A=

matrix of order 2 x

1 [ 1 b
A.
a+b|-1 a
1 b
B L
a-b|-1 a
1 [-a
c. —
a-b|-b
D. 1 |—a
a+b|-b
a 9
37. If the matrix {b
A. ab=1.
2
B. ab=0.
C. a=-b”
D. ab:—E
2

-b
4} is the additive inverse of the matrix

i

2. The matrix B woutldse

|

J and an unknowh matrix B is AB = INwwhere | is thetidentity

|

a
b} is a singular mateix, then a and b are related as

S2301-0711110
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1 2|x 3
38. On solving the matrix equation [1 }{y} = { J by Crammer’s rule, the value of x can be

represented as

39. In the correspondence o APQS «<>"AR®S, PQ =QR and /PQS = /SQR, as shown in the
given diagram, P

4 cm

6.cm s NOT TO SCALE

5cm X

Q R

The value of x will be

A. 4cm.
B. 5cm.
C. o6cm.
D. 1lcm.

PLEASE TURN OVER THE PAGE
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40. Inthe correspondence AABC <> AEFD, if AABC = AEFD, then the value of x will be

A E
ﬂ NOT TO SCALE
11 cm 9 cm
. b 69°
B C 7 cm F
A. 50°
B. 61°
C. 69°
D. 119°

41. Consider the triangle ABC such that E and E-are the midpoints ofthe'sides AB@ane,AC
respectively.

A

NOT TO SCALE

E - F
2a units

The length of BC would be

A. la units .
2

B. aunit.

C. 2aunits.

D. 4aunits.

S2301-0711110
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42. Inthe given triangle ABC, the points D, E and F are the midpoints of the sides AC, AB and BC
respectively.

A

NOT TO SCALE

E \
N =

B F

The line segments AF, BD and CE are the

A.  altitudes.
B. medians.
C.  right bisectors.
D. angle bisectors.

43. Inthe given figure, AC is the angle bisector«of angle ZBAD.

A

NOT TO SCALE

3a units 3units

B D

a units

If BC ="a units, then theMength of CD will be

A. 1a units.
B. aunits
C. 2aunits.
D. 3aunits.

PLEASE TURN OVER THE PAGE
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44. In the given diagram, if p, g, r and s are distances of point X from the line I, then the shortest
distance is
X
NOT TO SCALE
P S
q r
60° 82° 115° /
Y L M V4
A p
B. ¢
C. r
D. s
45. If BD is the bisector of ZABC, then thé ratio %y is
A
cm NOT TO SCALE
2cm
D
y/em
B 4cm N
A 11
B. 12
C. 14
D. 21

END OF PAPER
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