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

Time: 1 hour 30 minutes Marks: 50

INSTRUCTIONS

Read each question‘carefully.

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

There are 100 answek nembers on the-answer sheet. Use answer numbers 1 to 50 only.

In each questiop-there are four ¢hoices A, B, C, D. Choose ONE. On the answer grid black out
the circle for yodr choice with apencil as shown below.

Correct Way Incorrect Ways Candidate’s Signature

1OEOE ®OeEE
20101 =10,
s OEEE
JA0I0I0IO,

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

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

A formulae list is provided on page 2 and 3. You may refer to it during the paper, if you wish.

You may use a scientific calculator if you wish.
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List of Formulae

Note:

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

Complex Numbers

|z|=va?+b’

Matrices and Determinants

. _ 1 .
Aj =17 my AdiA = (A;)' AT = AR
Sequence & Series and Miscellaneous Series
a, =a +(n-1)d A=aT+b Sn:g(2a1+(n—1)d)
a,=ar" G =%Jdb H=2;ab

a+p
n n

sn:ﬂllTr).f <1 5,3 LIS 5, o8 where <1
Zn:k n(n+1) ikzzn(n+1)(2n+1) ikf‘:(n(nﬂ))z
k=1 k=1 6 k=1 2
Permutations, Combinations‘and Probability

! n!
n P — n nC _

" (n-r) (nLr

P(AUB) =P(A)+P(B)*R(ANE) P(A|B)= % P(ANB)=P(A)xP(B)

Binomial Theorem anchMathematical I'nduction

n i 0 n n
(a+x)" = [OJa“ +[1 ja”‘1x+(2Ja”‘2x2 +(3ja”‘3x3 +...+(
n

4

aX

1.,n-1 X

2a

(1+ x)" RV~ 2 n(n-1) w2l n{n—-1)(n—2) NI n(n-)(n—-2)...n—r+1) <+
2! 3l r!
n\
Tr+1 :(rJan I’XI’
Quadratic Equation
[h2
x> —Sx+P=0 x = ZREVD” —dac D =b? —4ac
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Introduction to Trigonometry and Trigonometric Identities
l=r0 sin2@+cos’0=1 1+tan? @ =sec? 9
1+ cot? @ =cosec?d cos(a + 8) = cosa cos S Fsin asin B
. i . tana +tan g tana —tan B
sinla £ f)=sin e cos St cosasin tanla+ f)=—— tanlo—-pf)=——
I (a ﬂ) Inacosf asin p ( ﬂ) l-tanatan g ( 'B) l+tanatan g
COSQ 4 1+cosé sin 4 4 1-cosé tang - fl—cose
2 2 2 2 2 1+cosé
tan &
a b c atp &
—— = ———=— a? =b? +c? —2bccosy, =
sinag sing  siny a+h Lo f
cosP —cosQ =—2sin P+QgnP=0Q sin P-sinQ:ZCosP+Qsin P-Q
2 2 2 2
COSP+COSQ=ZCOSP+QCOSP_Q sin P + sinQ'%.2sin P+Q psP=Q
2 2 2 2
sin % _ [(5=b)s—0) i (5= -0)
2 bc 2 s(s—a)
cosgzwf—s(s_a)
2 bc
Application of Trigonometry:
A= %bcsin a= %acsin L= %absin V4 A=./s(s—a)(s—b)(s—c)
A_czsinagsinﬂ_bzsinocsin;/_azsinﬂsinyx Ro_ & _ b ¢
2sin % 2sin 3 2sin o 2sina  2sinfg 2siny
r——A r L andr——A r—é R—a—bC
' s_aL N s-b *Vs—c s 4N
Graphsef Trigonometric Functions, Inverse Trigonometric Functions and Solution of
Trigonometrig’Equations
sin* Azsin ' B2sin *(AV1-B? +BV1- A?) cos™ A+cos™ B =cos(ABT/1- AZJi—B2))
+
tan A+tan ™ B :tanl( Ai‘ B j
1¥ AB

PLEASE TURN OVER THE PAGE
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1. The complex number —3(2 —i)+2(1+i) can be expressed in the form of a+bi as

A.  4-5i,
B. 4+5i,
C. —4+5i,
D. -4-5i.

2. If 3z+ni=m, then the complex conjugate of z will be

(Note: z is a complex number.)

A (m—ni).
1 .
B g(m+n|).
C. (m+ni).
1 .
D g(m—nl).

3. On complete factorisation of 9x* +%4y 2%/ we get

A, (3x+i2y)(3x+i2y).
B. (3x—i2y)(3x—i2y).
C.  (3x+i2y)(3x—i2y)s
D. —(3x—i2y)(3x—i2y).
4.  The additive inverse of a complex number z =i s
(Note: z is a complex number)
z—1.
Z+i.

—Z+ i
R

OoOw>

12
5. The mltiplication Gf/matrices [2i 3i]x L 0} Is

(Note: i =+/-1)
A [2i+3 4i].
B. [2i-3 4i].
c. [si -3
D. not possible.
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00
1 0], then |A will be
0 1

a 0 o0
7. P=|/0 c¢ 0] isascalar matrix for non-zero real numbers a, ¢ and e if,
0 0 e

A. a=c=e.
B. a£C#e.
C. a=c=#e,.
D. a<c=e,
Lo N1-1
8. The minor of the element p inthe matrixf{ 232 0 |4S
1l p 0O
A. -2
B. -1
C. 1
D. 2
a b ¢ 33 b 3c
9. Ifthe determinantof | d e ™\fuis A, then the determinantof [3d e 3f |is
gNh™S i 3g h 3i
A. NA
B 3A.
C. 9A«
D. 27A%

PLEASE TURN OVER THE PAGE
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3
4

E

3 2] a b]\
4 5 cd_'

o T

t
} is equal to

o 2 )

11. Inthe given system of equations, the homo0genous system of equation is
A X-y=0,x+y=5
B. x-2=0,x+y=0
C. x-y=0,x+y=0
D. x-y=0,x-5=0
111
12. The adjoint of the matrix (1 1 1|A4S
111
[0 0 O]
A. 0 0 0].
0 0 0
1 6.0
B. 0% 0].
0 0 1,
[0 170
C. 0 0 1].
1 0 0]
111
D. 11 1).
111
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13.  If the n'" term of a sequence is (—1)™" (3n2 -3n- 20), then its 3" term will be

A -2
B. -18
C. 2

D. 18

14. If the fourth term of an arithmetic sequence is 7 and the first term is 3, then the common
difference will be

O 0w >
I |
F wlh~

WD -

15. The sum of the first eleven terms of@an.drithmetic.Seriesis 99. If thefirstiterm is 3, then the
common difference will be

>
= |-
gjlo w|h |—\|r\>

16. For a given geometric sequencg, ifithe first term is 2 and the common ratio r = % , then its 6™

term will be
A. 5
By
2
c. ¥
16
D. +
32

PLEASE TURN OVER THE PAGE
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17. If T, of an arithmetic sequence is 2n — 1, then T, of the associated harmonic sequence will be

A 2
n-1
B. 2.1
n
C. 1
2n-1
D. i—1
2n

2
18. If 2, p, % are in harmonic progression, then the value of [lj will be

p
A 2
4
B. >
16
c M
4
D
16

19. The sum of series 4x1° + 4x 2% £423% + 4x 4% . .+ Ax10° is

A. 3,025
B. 12,100
C. 24,200
D. 166,374

20. The sum of thé¥irst*202 natural'aumbers will be

A. 20,503
B. 1205200
C. 40,400
D. 41,006

21. If (3—x)!=24, then the value of x is equal to

A =21
B. -19
c. -18
D. -1
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22.  The three events K, L and M are defined as K ={x:x+1=0}, L={-1,1} and M = {0,1}.

Which of the given events are mutually exclusive?

A. Kand M
B. LandM
C. KandL
D. LandL

23. Inasports festival, 6 students were lined up for a photograph. The number of possible
arrangements of these students would have been

A. 120
B. 360
C. 720
D. 46,656

24. In a hockey training camp, 15 playefs participated.

If a team of 12 players is to be selected from thesexd5,players, then‘the’possible number of team
selections will be

A. 455

B. 1,365

C. 479,001,600

D. 217,945,728,000

25. Anurn contains 3 white balls, 5 green balls and 4 blue balls. If a ball is drawn from the urn at
random, then the probability that this ball is white will be

AL
3
B, —
12
c. O
60
g
12

PLEASE TURN OVER THE PAGE
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26.

27.

28.

29.

Consider the given Venn diagram representing the probabilities of events A and B.

A B

0.4

The probability of AUB is

A. 04
B. 05
C. 06
D. 07

To prove that the statement 1+ 4 + 7% £..... +(3n22)s _n(3nz—1)

isitrue for (k + 1) terms, the

term that should be added to both sides will be

A 3k-1
B. 3k+1
. 3k(k +1)
2
D. (k +1)(23k +2)

In the expansion of (ax2 + b)lg, the middle term(s) will be

A. 9" termpenly.

B. 11" term only.

C. 9Mapd 20" terms,
D. \Io®and 11™ terfns.

In the expansiomof (2= x)", the third term can be expressed as
15

A (2)°x?
2
15 12 3

B. 2)°x
*le)
15

c _ (2)*x?
2
15

D - ; (2)2x3
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1

30. Which of the following conditions is valid for the convergence of (1—4x)2 ?

A |x[<4
B. |x|>4
C |x|<1
4
D |x|>l
4

.3 . :
31. The equation Exz —6 = 3X can be converted into the standard quiadratic form as

A, x?-2x+4=0

B. x?-2x—4=0

C. x*+2x-4=0

D. x°+2x+4=0
3( .

32. The value of vw® ——— is équal to

’606

A -2

B. -3

C. 0

D. 3

33. The sum of roots,of the'quadrati¢ equation X + % -3=0is

A -3
B. &2
C. 2
D. 3

34. If the raots\of a quadratic equation are —1 and —% , then the equation will be

A, x?>-3x+4=0
B. x?>+3x+4=0
C. 3x>—-4x+1=0
D. 3x?+4x+1=0

PLEASE TURN OVER THE PAGE
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35.

36.

37.

38.

39.

40.

If x3 —bx? +2bx —15 is divided by x —b, then the remainder is 1. The values of b will be
A +4
B. +8
C. +242
2
2 2
If y_2 =k?and I):_Z =1, then the value of x? is equal to
X

(Note: Kk is a constant)

A —k?
B. k?
c. 1
D. 0

If & lies in the fourth quadrant, then the CORRECT, option for & is

A.  sin(@+2x)>0and eos(@+27) >0
B. sin(@+2x)>0and.cos(@+27) <0
C. sin(@+2x)<0and/os@ +27)>0Q
D. sin(@+2x)<0andcos(@ +.2%) <0

V1-sin?@ sin @

X Isqual to

cosd J1-cos? 6
A 0
B. 1
C. tan?@
D. cotio
tan(27'—6) is equél to
A. —tand.
B. —coté.
C. tané.
D. cotd.

. . (57 . . .
The expression sin > + X |, in terms of single angle expression, is equal to

A. -sinx.
B. —COSX.
C. sin X.
D. COSX.
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. . . . . in2 .
41. On applying trigonometric identities, the expression 13_—? will be equal to

-Sin“ ¢«
A. 2C0Scx .
B. 2sina .
C. 2tana .
D. 2cote.

42. The product form of cos56 —cos30 will be

A. 2sin40sin .
B. 2co0s46cosl.
C. —2cos46cosd .
D. -2sin48sind.

43. Inthe given triangle, the length of side AC is
C

Q

NOT TO SCALE

10 cm

/[

3.4 cm.
3.6 cm.
9.4 cm.
9.6.tm.

COow>

44. In the given trianglerthe length of side BC is
C

NOT TO SCALE

7cm

80°
A 5cm B

A. 7.86cm.
B. 8.24cm.
C. 9.28cm.
D. 8.94cm.

PLEASE TURN OVER THE PAGE
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45. The area of the given triangle is

C
3cm 3cm
A 2cm B
A 2 cm?
B. 2J2 cm?
C. 3cm?
D. 4cm?

46. If the area of the given triangle ABC is 2,/20&m?, then the radius’of the givensgircle will be

C

A 4 cm B

47. The domain of y = 5cos10x is

A. {—oo<X<oo}.

B. {-5<x<5}.

C. {-10<x<10}.

D. R-{-10<x<10}.

NOT TO SCALE

NOT TO SCALE
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48. The principal solution of sin & = —73 is

A. {f}
3
B. {£+2n7r}.
3
c. {4_”5_”}
3 3
55
3'3)
49. The general solution of +/2 cosx =1 will be
A {5,7—”}.
4 4
B. {£+2nﬂ'}.
4
C. {£+nﬁ}u{7—”+nﬂ}.
4 4
v}l ol
D. —+2N7 Ul —+ 207 .
4 il

50. The trigonometric rétios[sin (2A)] can alSo be expressed as

A, —2sin(=A).
B sin (&2).
C. 2sin(+ A).
D. /~5sin(-2A).

END OF PAPER
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