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AGA KHAN UNIVERSITY EXAMINATION BOARD
HIGHER SECONDARY SCHOOL CERTIFICATE
CLASS XI
ANNUAL EXAMINATIONS (THEORY) 2023
Mathematics Paper 11

Time: 1 hour and 30 minutes Marks: 50

INSTRUCTIONS
Please read the following instructions carefully:

1. Check your name and school infermation. Sign,if it IS«accurate.

I agree that this is my name and school.
Candidate’s Signature

RUBRIC
2. There are EIGHTQuestions. Answer ALL questions. Choices are specified inside the paper.

3. When answeringsthe questions:

Read each question carefully.

Use a black pointer to write your answers. DO NOT write your answers in pencil.

Use a black pencil for diagrams. DO NOT use coloured pencils.

DO NOT use staples, paper clips, glue, correcting fluid or ink erasers.

Complete your answer in the allocated space only. DO NOT write outside the answer box.
4.  The marks for the questions are shown in brackets ().

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

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

Note:

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

Complex Numbers

|z|=va®+b’

Matrices and Determinants
1

Aj =DM AdiA= (A;)' AT = [ AR
Sequence & Series and Miscellaneous Series
a, =a +(n-1)d =aT+b Sn=%(2a1+(n—1)d)
a,=ar"t G =+ab H:Lab
a+hb
n n
Sn:ﬂl__r)if <1 Snzal =1 i e >1 Swzi,where r| <1
1-r r-1 lar
Z”:k: n(n+1) ikzzn(n+l)(2n+1) ik3:(n(n+1)]2
k=1 2 k=1 5 k=1 2
Permutations, Combinations.and Probahility
! n!
n P — L nC L " PN
" (n=r)! T (N
P(AUB) =P(A)+P(B)=P(AABY P(A|B)= % P(ANB)=P(A)xP(B)

Binomial Theorem and Mathematical\nduction

n a n n n
(a+x)" = (OJa" +[1 ]a"‘1x+(2Ja”‘2x2 +[3]a”‘3x3 +...+(n Jalx”‘1 +x"

nn-1) syu@-n(n-2) s, nn-H(n-2)..-r+l) .

@+ x)" =1 Em+ y
2! 3 r!

n
Tr+1 _ (rJan—rXr

Quadratic Equation

_ —b++b? -4ac

X2 -Sx+P=0 X = D =b? -4ac
2a
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Introduction to Trigonometry and Trigonometric Identities
l=r6 sin?@+cos? 9 =1 1+tan? @ =sec’ O
1+ cot? @ =cosec?d cos(a + B) = cosa cos S Fsin acsin B
. . . tan o +tan g tana —tan g
+8)= + tan(e+ f)=————— tan(la-pf)=————
sin(a + 8)=sin e cos f+cosasin 4 (o + B) T tanatn g (a-p) L+ tanartan §
cosgzi /1+cos€ sinQ:i 1-cosé tangzi /1—cos¢9
2 2 2 2 2 1+cosé
a-p
a b C a—pby " 2
—— = ———=— a’ =b%+c?—2bccosa =
sinag sinf siny afb ot f
2
cosP —cosQ =—2sin P+Qqin P;Q sin P—sinQ:ZCosP;Qsin P;Q
cosP+cosQ=2cosP+QcosP_Q Sin'P + sin Q=2sin P+Q cosP_Q
2 2 2 2
sin @ _ [6=D)G-0) an 2L 1D ~0)
2 bc 2 s(s—a)
cosgzwf—s(s_a)
2 bc
Application of Trigonometry
Az%bcsina =%acsin,8=%absiny A= Js-a)G-D)E-0)
A_czsinocsin,B’_bzsinozsin;/_azsin/isin;/ R @& _ b _ ¢
2sin y 2sin j 2sin o 2sing  2sinf 2siny
A A A A abc
n=——, %= and r,=%—= r=— R=—
s—a s—Db S%C S 4A
Graphs«@f Txigonometric Functions, Inverse Trigonometric Functions and Solution of
Trigonematric Equations
sin™ A+sin 48 =sin‘1(A\/1— B? +BV1- A’ ) cost A+cos' B = cosfl(ABTr\/(l— A2X1— BZ))
+
tan A+tan™ B :tanl( Ai‘ B j
1¥ AB

PLEASE TURN OVER THE PAGE
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Q.1 (Total 4 Marks)
For the polynomial ax® —3x? +9x — 27, the factors are (x—3) and (x*+9).
i.  Find the value of a.

ii.  Hence, factorise (x2 +9).

H2301-0711120
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Q.2. (Total 6 Marks)
0 -1 1
i If the determinant of the matrix |1 a2 is 0, then find the value of a. (3 Marks)
1 21
0 2(%1
ii.  Amatrixis definedas M =| I=4_* 2. Show that’[2M|=-8. (3 Marks)
o1 0

PLEASE TURN OVER THE PAGE
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Q.3. (Total 6 Marks)
I. The 1%, 2" and 3" terms of an arithmetic sequence are 7, 12 and 17 respectively.

Find the 10" term. (2 Marks)

ii. Itis given that in a geometric sequenge, thevafio of 2" and 4" term js 4{9.

Find the common ratio. (2 Marks)

iii.  The sum of n terms oOf & Series is givemby,'S,, = Enj(k2 -1).
k=1

Show that $,, % %(an +3n —5). (2 Marks)

H2301-0711120
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Q.4. (Total 6 Marks)

i On a sports day, 32 students compete in a race. The top three runners receive gold, silver, and
bronze medals respectively. Find the number of possibilities for attaining the top three positions if

I.  all students are present on sports day. (2 Marks)

Il.  two students are absent on sports day. (1 Mark)

ii.  There were 47 people at an anqual dinner ofiaxcompany.

l. Each of them shookihands with everyone else. Eind the total number of handshakes.
(2 Marks)

Il.  If awall clock given asagift randomly to Swdifferent people at the dinner, then find the
number of possibilities for)winning the gifts. (1 Mark)

PLEASE TURN OVER THE PAGE
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27 \81

Q.5. (Total 6 Marks)
. . o . n(3n-1)

I. Using mathematical induction, prove that for n>1, 1+4+7+((3n-2) = ——. (4 Marks)
.. . 1" 1 1/ . . .

ii.  Show that the series 4+ 3 + =+ —%+ = 4. IS a convergent geometric series. (2 Marks)

H2301-0711120
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(ATTEMPT EITHER PART a OR PART b OF Q.6.)
Q.6. (Total 6 Marks)

a.  The relationship between the roots of a quadratic equation are given such that 3« — 8 =7 and

B

o= 0 +1, where and g3 are the roots of a quadratic equation. Find the

I values of o and . (3 Marks)
ii.  valuesof a+ g and af. (2 Marks)
iii. quadratic equation’ (1 Mark)

PLEASE TURN OVER THE PAGE
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(ATTEMPT EITHER PART a OR PART b OF Q.6.)

b. (Total 6 Marks)
i. Find the cube roots of —64. (3 Marks)

ii. If o and Bare the roots'of the quadrati¢ equation x% +3%X#5,= 0, then find the quadratic
equation whose roots afé~* and 4, (3 Marks)

H2301-0711120
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Q.7.

a.  Consider the given diagram.
A

acm X Cm

81.2°

bcm C

e (a+b)cm=27cm.
e Area=A=84cm?.

7
e Radius of inscribed circle is E cm.

Using the given information, calculate the

I. perimeter of the triangle.

(ATTEMPT EITHER ANY TWO OF a, b AND c FOR Q.7.)

(Total 10 Marks)

(5 Marks)

(2 Marks)

ii. Junknewn lengtirdenoted by x.

(1 Mark)

iii.  circum-radius for the triangle ABC.

(2 Marks)

PLEASE TURN OVER THE PAGE
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(ATTEMPT EITHER ANY TWO OF a, b AND c FOR Q.7.)

—+ =
sin20 cos@ 2c0s6

b.  Show that
I. tan| 0 +2 :1+tan6’. (2 Marks)
4) 1-tané@
singd sin20 1+2sin 20. (3 Marks)

H2301-0711120
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(ATTEMPT EITHER ANY TWO OF a, b AND c FOR Q.7.)

c.  Aterminal ray in the first quadrant makes an angle 6 with the x-axis.

If sin@ = ’ , then find
12

I cosé . (2 Marks)
ii. C€0s20. (2 Marks)
ii. tané. (1 Mark)

PLEASE TURN OVER THE PAGE
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Q.8. (Total 6 Marks)

. . X
A function is given as y =smE ,where —z<x<r.

I.  Complete the given table for the function. (2 Marks)
3 27 T T 2r 37
X —T - - - 0 - I - Vi
4 4 4 4 4 4
X
sin =
2
Il.  Draw the graph of the function. (2.Marks)
ii.  Prove that thefunction g(x)s&in™x(acosx +b) is an even function. (2 Marks)
END OF PAPER
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