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AGA KHAN UNIVERSITY EXAMINATION BOARD
HIGHER SECONDARY SCHOOL CERTIFICATE
CLASS XIlI
ANNUAL EXAMINATIONS 2022
Mathematics

Time: 2 hours 10 minutes Marks: GSQ(I;L
o A

INSTRUCTIONS &
Q'{(\ « O >

1. Read each question carefyll
2. Answer the question@:separate answer\@t provided. DO NOT write your answers on the
question paper.

3. There are 10®ewer numbers on the a&& sheet. Use answer numbers 1 to 65 only.

4. In each q@llon, there are four es A, B, C, D. Choose ONE. On the answer grid, black
out th@cc e for your choice wjt ncil as shown below.
NaN ‘s

Correct Way Incorrect Ways Candidate’s Signature

1OE0G ®OeOE
20I0] =10,
s OE®E
«t®EOE

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. The marks obtained on the 65 MCQs will be equated to the total marks of 100 for the theory
examination results.

8. You may use a scientific calculator if you wish.
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1. If g(x)=x?, then the value of g(g(-1)) is equal to

A -4
B. -1
C. 1
D. 4

2. The range of the function f(x)=./(5—x)(5+X) is

E5i Q‘Lq’
oL YV

R —{0,5}.

3. Which of the following functions is an odd function? 06 p
A f(x)=-x? . O

B. f(x)=(-x)? N\
C. f(x)=—x*+3 (b& QQ
D. f(x)=—x*>+3x . Q
x* -4 @ 0& \
4.  Thevalue of lim —— is (b.

AN

5.  Theval lim
x—0 X \
?o; A\

ndefined

c
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6.  For the real valued function f(x)=x?, wherex € R, the inverse function

A s FH(x)=—x2,
B. is f(x)=+Vx.
C. is f(x)=+/x.

D. does not exist.

7. Aty=0, the value(s) of x for y=+/x*—14x+49 is/ are (1/

A -7
5 0 Q
c. 7 (1/
D. +7 \*
8. If f(x)=x—1and g(x)=x+1, then(fog)(x) WOHQ? @

A X
D. x*-1 Q \
. Q
9. If f(x)=X—5,then the thirgydsgiVative Sespec %.e., f"(x) is
a @ speciigl

IS 6 h \/Q

10. The deriva 'v@ 0s X is

A. — 1 .
1+ x?
B. — 1 .
1-x?
C. 1
1+x°2
D. 1 .
1-x?

PLEASE TURN OVER THE PAGE
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d3y
11. If y=x*-5, then —— is equal to
dx
A 0
B. 6
C. x
D. 2x
12. On differentiating y = xsin y, with respect to x, we get (1/
dy siny (1/
A —=——-
dx 1-xcosy Q
B, dy ~ siny . (1/
dx  1-xcosy
. W_ sy 06
dx 1+xcosy O
o W_  sny ‘N
" dx  1+xcosy @\' QQ
1 *
13. The derivative of , With regpect¥Q X, is \
Vx-a’ & &Q
: O
A —a(x—az)_E @:b' s\ @rb'
1
B. —a(x—az)_E \/
C. —%(x—a?%& E
RN O
D. __@ ) ? . Q
Y e
14. If y="xe*, then dy will Qe
dx
A e~ &Q
B. x%*.
C. e"+xe*
D. e*+x%*?
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15. If xy—y =0, then ay will be
dx
A L
X+1
B. -V
Xx-1
c. -
x—1 (1/
b Y O,
X+1 Q
dy . (1/
16. If y=cosec’d, then 10 will be *
A. —2cosec’dcotd. OQ @
B. 2cosec’dcotd.
C — 2cosec @coté. \\ Q
D 2cosec & coté. (b, Q
17. For the curve y =2x? +1, the e?ang nt at the pm@l) will be
A-g ijb’ \0 Q:b'
1
. v
C. 4 %a
D. \
18. If f Qn X, then the se@vaﬂve of f(x) will be
%.Q 2sin 2x.
) 2C0S2X. (:Q
C. —2sin 2X.©'
D. 2sin /
19. If y=1Ine™* then Y will be
dx
A.  sec’x
2
B. —S;‘;nxx.
C. tanxlne®™™7,
D. tanxIne®*tsec?x.

PLEASE TURN OVER THE PAGE
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2
20. The function y =bx —X? has an extreme value at

A. X =-2b.
B. X = 2b.
C. X =h.
D. X =-h.
X% —6x+7

21. Toresolve ( into its partial fractions, the appropriate fegm W1l be

x% + a)(x2 —bz)2

Ax+B Cx+D (1/

(x2 +a)Jr x2 —b?

g Ax+B C D %)
"~ (x*+a) x-b x+b’ OQ @

Ax+B Cx+D Ex+F .

(X2+a)+(x2—b2)+<xz_b2)2' \\ QQ

AX+B+ C N D E
(x2+a) Xx—b (x_b)2 xtb b)z'

\
is equal to @ 0 (OS

A

22. |

23. j\/x—b2 dx is equal tq ()

A xR c
2

B. % (x—b2J +c

C. —% (x—b2)3+C

D. —g (x-b2) +cC
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X

e .
24, dx is equal to
J.1—ex |
A (1-e")+C.
B. -(@1-¢9)+C.
C In(1-e*)+C.
D. -In(1-e*)+C.
[
25. The value of |dx isequal to
b (19
A -2
B. -2b
C. 0 {\6
D. 2b O
) N\
26. The value of J'%dx is equal to (b'\'
_1 *
. O N\
A -1 & Q
B. 0 Q) \
c. 1 lox LY Jox
D. 2 Qj. <
27. The solutiothe differential equati%g—x = % is
(b;,) 3 q
A. =—x2+C
AN
3
?.\Q 1 Iny= gx2 +EQ\
R ¢
1 3
C. y?= —é%
3
D. y?’=Zx2+C.
dy > (d
28. The order and degree of the differential equation xcos y(d—ij + [ q
X
A. landl
B. land?2
C. 2and1l
D. 2and?2

PLEASE TURN OVER THE PAGE
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2
dx .
29. J' > isequal to

S4+X
Y
4
B. -Z
2
C. z
3 2y
D z q/
. T Q

30. The area under the graph of f(x) =2x+1, between x=0 and x=1,1s

| S
AT N ®)
C. 3 units. .

. AN
D. gunlts. \ QQ

*

31. Consider a real valued function f(x) which%s defined and boun \the interval [a,c]. Letb

b c
be a point belongs to the interva%@f jf®= S a‘g\f (x)dx =t, then jf(x)dx will be
@ b a

equal to @* s\

s +t. %’V
s—t. \

RN

Qﬁe dif Qq

OoOw>

32. The I@n ferenti ‘éwation d_yzgx is
%\ % dx b

A y=%x2+c. (bu()

B. y=—x%+

2a

C 2_8y2,¢
y b

D y2=9x2+C
a
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33. The y-coordinate of the point dividing the line segment joining the points A (2, 0) and B (0, 5)
internally in the ratio 1:3 is

A2
4
B
4
c. -2
2

5 B V
' 2 Qq/

34. Inthe given figure, the length of altitude from vertex B to trgbde AC is *
\

B (5, 8) 6

A E QQ
B. ? ® & Q\
o & & \

35.  Which of the\&llowing points lies beI%ﬁe line x—3y+2=07?

6 & Qq
CQ , —1). '\
?s (-5, -1). \Q

36. The two parallel)'ﬁg-t’and m are given as 3y =6 and y =a respectively. If the perpendicular
distance %@ and m is 18 units, then one of the values of a will be

A. 16
B. 12
c. -12
D. -16

PLEASE TURN OVER THE PAGE
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37. Inthe given right angled triangle QPR, the line PR is parallel to y-axis. If the slope of the line
QR is 5, then the measure of ZR is P 0

A. tan 1(— lj.
5

B. tan'(-5).

C. tan 1(1)
5 (1/
D. undefined.

R

38. If ax+Yy+C=0 isparallel to X+2Yy+3=0, then the value of § Wil e

A

NE NP o -
*

N\
> O

C.
D.

39. The given diagram shows a right isﬁtgs trianglKABC anw@e BC is parallel to y-axis.

The slope of hypotenuse of the g'% tNangle Q

A -1 \ ) )
. <& %\/Q
A
SRS
& Q ]
v (\)Q B (0, 0) A, 0)

S
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40. The y-intercept of the line AB in the given graph is

5 4 \
Sk > \\0)

1 N\
41. The slope intercept form of th ation Y a= g(X{&

A y=ax-1+ (b'
B. y=ax-1- \/
1
y :

>
wWw W
X X
A
|
[l
o

OO
<
Il
w
>
+
(op}

43. The equation of the line passing through the origin and parallel to the line 2X+Y =3 is

A 2Xx+y=0
B. 2x-y=0
c. x-2y=0
D. X+2y=0

PLEASE TURN OVER THE PAGE
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44, The equation of the line passing through the point of intersection of the lines X =1 and Yy =0

and parallel to line X = %+1 is

A, y=3x-3
B. y=3x+3
1
==X+1
c. Y 3

1 V
D. y=§X—1 QQ/

45. The equation of the line parallel to the line X—Y =1 and perpend‘i:kr to the line X+3§L
will be

(\fo AN
A x+y-1=0 Q) @
B. Xx-y-1=0 \
C. Xx-y+1=0 X\ q
D. X+y+1=0 Q(b' \Q
46. In the given diagram, the line | is p@dlcular t&{he line A&%Iope of the line | is
€.

(99
B

-5-4 -3 -2-10 1 2 3 4 5 6

'\ -
4
A. ﬁ
11
B. Z
4
C. —ﬁ-
11
D. —Z-
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47. The centre of the circle x* +y? +8x+18y+5=0 is

A (4,9)

B. (8 18).

C. (-4,-9).
D. (-8,-18).

48. The given figure shows a circle whose equation is (x—h) +(y — k)z‘:I/.
y Qq/
? ] ™ v *
6 / \ ) AN

5

1IN /I

\\ //
1
0 X
0 1 2 3 4 5 6 7 8 9
\ U’
The cent@@' radius of the circ@
A \
Centre of Circle Radius of Circle
yy .
(3, 3&- ) 3 units
A~ 4
B 6 units
C ’\“d 5) 6 units
D (5, 4) 3 units

49. The number of tangent(s) that can be drawn from a point (2,7) to the circle x* + y? =50 is/

are
A. o0ne.
B. two.
C. three.
D. zero.

PLEASE TURN OVER THE PAGE
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50. The radius of the circle represented by equation x? + y? + 2gx + 2 fy+c =0 is 4. If the centre
of the circle is (2, 2), then the value of the ¢ will be

A -8
B. -4
C. 4
D. 8

51. The radius of the circle given by the equation 2x* +2y? +2x -2y —50 = q,‘i/

%
Vg
(\(o AN

52. Inthe given diagram, the distance of the centre ofsthe Qle to any point on its ;cumference is
% g . Q

" ¢S

A

B.
C.
D

=] N o) 9
N\qja
N

\S
Q,(b'

A%

4

2 4 6 8 10

A.  5units.

B. 10 units.&g
C. 15 units.

D. 20 units.
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Use the given graph to answer Q.53 and Q.54.

2 2
The ellipse shown in the graph can be represented by the equation ( > ) + (y 2k) 1
a
y

10

9

TN
g /1 N

5
) \ /
3 q
: \ / \
N /
| N /
0 X
0 1 2 3 4 5 6 7. 8 9
53. The values o&hand k are %’
Value of h Value of k
A4 N/
PAANEEIIN N
N 2 O 1
5
c o °
D &@5 4
54. For the given ellipse, if the value of c is 2/3, then the eccentricity is
A VB
4
J3.
2
c. —.
V3
o, V3
2

PLEASE TURN OVER THE PAGE
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55.

If a circle has its centre at (0, 0) and the line x = 3 is tangent to it at the point (3, 0), then its
equation is

A x*+y*=3

B. x*+y?=9
C. (x-3)%+y?=9
D. (x-3)%+y?=3

2
56. For the ellipse X,
81

A. 6 units.
B. 9 units.
C. 18 units.
D. 81 units.

y2

ry =1, the length of the minor axis is

"\
v
’19

X\
& N

57. The equation of the hyperbola, having vertices at‘%,@and the length of its conjugate axis is

10 units, will be

A LY
25 16
B X ¥ _
16 25
c X ¥
100 16
o X_Y _
16 100

>

. QO \
< \\
@((\\0 ijg
2N
e 2

O

58. The condit %angency of the Ii@wx+c to the parabola y? = 4ax is
> N\

AQ

E.
m
B. c=—.
a &@
C c——i.
m
D. c=-"
a
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59. If the focus of a parabola that opens downward is (0,—2) and its vertex at (0,0), then the
equation of its directrix will be

A x=-2
B. y=-2
C. x=2
D. y=2

60. A parabola given by the equation (y +1)2 =—4(x+3) opens

A. upward. (lil/

B. leftward.
C. downward. (19
D. rightward.

61. Which of the following equations represents an ellk@ ;\*

A x2—y?4+2x-40=0 . O

B. 3x?-3y2—2x-49=0 AN Q
C. 3x2+2y?-2x-106=0 (b’s' Q

D. 3x?-2y?-2x-6=0 _ Q N\

62. The centre of an ellipse is (0,®d the aX|s m‘?ng y-axis. If the length of its major

axis is 6 units and the min@ |sg\n hen it ion will be
x?2 y2 6 \/Q
A 36 16 %’
) 6‘% O
C-Q 7 =1 .\Q
y

63. The dlstan§ n the foci of a hyperbola is 241 and the length of the transverse axis is

10. If the rse axis is along x-axis and the centre at (0, 0), then the equation of the
hyperbola w
A XY
9 25
g, XY
25 9
o Xy _
25 16
o, X ¥ _
16 25

PLEASE TURN OVER THE PAGE
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2 2
64. One of the vertices of the hyperbola (y1_64) _x ;1) =1is

A (L 8).
B. (8 1)
C. (1,4
D. (5 4).

2 2
65. The length of the latus rectum of the hyperbola (y1_63) _x ;3) =1is (121/

A ? (I/Q *
T 06 AN
© 5 O o

END OF PAPER
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