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INSTRUCTIONS 
 

1. Read each question carefully. 
 

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

question paper. 
 

3. There are 100 answer numbers on the answer sheet. Use answer numbers 1 to 50 only. 
 

4. In each question, there are four choices A, B, C, D. Choose ONE. On the answer grid, black out 

the circle for your choice with a pencil as shown below. 

 

 

 

 

 

 

 

 

 

 

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

 

8. You may use a scientific calculator if you wish. 

Candidate’s Signature 
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List of Formulae 

Note:  

 All symbols used in the formulae have their usual meaning. 
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Point of internal division 























21

1221

21

1221 ,
kk

ykyk

kk

xkxk
 

Point of external division    




















21

1221

21

1221 ,
kk

ykyk

kk

xkxk
 

)say(
sincos

11 r
yyxx








 

2
12

2
12 )()( yyxxd   1

b

y

a

x
 pyx   sincos  

cmxy   )( 11 xxmyy   











 

21

121

1
tan

mm

mm
  


















 

ba

abh2
1 2

tan  0

333

222

111



cba

cba

cba

 

1

1

1

2

1

33

22

11

yx

yx

yx

  

Circles 

222 )()( rkyhx   02222  cfygxyx  

Equation of normal to a circle 

  ))(()( 1111 fyxxgxyy   

Equation of tangent to a circle 

0)()( 1111  cyyfxxgyyxx  

Length of tangent to a circle from a point ),( 11 yx , cfygxyxl  11
2

1
2

1 22  

Parabola 

ayx 42      kyahx  4
2  axy 42      hxaky  4

2  

Ellipse 

   
1

2

2

2

2







b

ky

a

hx
,  a > b  222 1 eab   aec   

   
1

2

2

2

2







b

hx

a

ky , a > b 

Hyperbola 

   
1

2

2

2

2







b

ky

a

hx
  1222  eab  aec   

   
1

2

2

2

2







b

hx

a

ky  

Translation and Rotation 

hXx  , kYy    sincos yxX  ,  sincos xyY   
ba

h




2
2tan   

Vectors 

cos. vuvu   Area of a triangle vu 
2

1
  



 nvuvu sin  
qp

bpaq
r




  

2
12

2
12

2
1221 )()()( zzyyxxPP   

   wvuwvu
6

1
.

6

1
  

 

 

333

222

111

.

cba

cba

cba

wvu   

Some Trigonometric Identities 

   sinsincoscoscos   

   sincoscossinsin   

2
cos

2
cos2coscos

QPQP
QP




2
sin

2
sin2coscos

QPQP
QP


  

2
cos

2
sin2sinsin

QPQP
QP


  

2
sin

2
cos2sinsin

QPQP
QP


  

 cossin22sin    22 sincos2cos   

 



AKU-E
B

Ann
ua

l E
xa

mina
tio

n 2
02

3 f
or

Tea
ch

ing
 an

d L
ea

rn
ing

 on
ly

 

H2302-0721110 

 

Page 4 of 20 

 

 

 

1. The domain of the function 2 xy  will be the set of 

A. real numbers 

B. real numbers except 2 

C. positive real numbers 

D. negative real numbers 

2. The inverse function of 
5

3)(
x

xf    is 

A. x53  

B. x53  

C. x515  

D. 155 x  

3. The option that exemplifies explicit function is 

A. yxey   

B. xyxy   

C. xbexy   

D. 72  xyxy  

4. Any number y, in the interval )10,5[
 
can be represented as 

A. 105  y  

B. 105  y  

C. 105  y  

D. 105  y  

5. The derivative of 
2

1

ax 
, with respect to x, is 

A.   2

3
2 

 axa  

B.   2

1
2 

 axa  

C.   2

3
2

2

1 
 ax  

D.   2

1
2

2

1 
 ax  
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6. If  zfy   and  xhz  , then 
dx

dy
 is equal to 

A. 
dy

dz

dy

dx
 . 

B. 
dx

dz

dz

dy
 . 

C. 
dy

dx

dx

dz
 . 

D. 
dx

dy

dy

dz
 . 

7. If 
3

cos
3

1
sin)( 11 x

xt  







 , then 

dx

dt
 will be equal to 

A. .
9

1

2x
  

B. .
9

3

2x
  

C. 

 
.

9

3

31

1

22 x




 

D. 

 
.

9

1

31

1

22 x




 

8. If   )1ln(  xaxg , then  xg   will be 

A. aa x ln)1ln( 
. 

B. aa x ln)1ln( 
. 

C. 
1

ln)1ln(





x

aa x

. 

D. 
1

ln)1ln(





x

aa x

. 

9. If )coth(sin xy  , then the derivative of y with respect to x will be 

A. )(coscosech2 x .

 B.   )(coscosech2 x .

 C.  xx cos)(sincosech2  .

 D.   xx cos)(sincosech2  .
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10. If   ,cos11)(
2

ttf  then )(tf   will be 

A. )2cos(cos2 tt  . 

B.  tt cos1sin2  . 

C.   )2cos(cos2 tt  . 

D.    tt cos1sin2  . 

11. For the curve 12 3  xy , the slope of normal at the point  3,1   will be 

A. 6  

B. 
6

1
  

C.   
6

1
 

D.    6 

12. For xy   , the second derivative 
2

2

dx

yd
 is  

A. 

2

3

4

1





x

. 

B. 

2

3

4

1

x

 . 

C.   

2

3

4

1

x

. 

D.   

2

3

4

1



x

. 

13. The CORRECT form to resolve the rational expression 
)2()1(

1
2 



xx

x
 into partial fractions is 

A. 
12 


 x

B

x

A
. 

B. 
2)1(2 


 x

B

x

A
. 

C. 
2)1(12 





 x

C

x

B

x

A
. 

D. 
2)1(12 







 x

DCx

x

B

x

A
. 
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14. If   ,23)(
2

 xxf then )(xf  will be 

A. 
 

.
2

23
2

C
x




 

B.   .23
2

Cx   

C.   .2
3

Cx   

D. 
 

.
3

2
3

C
x




 

15. The integral  dx9  is equal to 

A. .9 Cx   

B. .
9

C
x
  

C. .9 C  

D.  9C. 

16. The general solution of the differential equation x
dx

dy
  will be 

A. .Cxy   

B. .2 Cxy   

C.
 

.
2

2

C
x

y   

D. .2 2 Cxy   

17.  Which of the following is/ are CORRECT about definite integrals? 

I. It involves upper and lower limits of integration. 

II. Definite integrals give a numerical value. 

III. It involves a constant of integration. 

A. I only 

B. III only 

C. I and II 

D. II and III 

18. The area under the graph of xxf )( , between 5x  and 5x  is 

A. 0 square units.  

B. 20 square units. 

C. 25 square units. 

D. 50 square units. 
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19. The integral 
5

5

dx  is equal to 

A. 0 

B. 1 

C. 10 

D. 25 

20. In the integral  
dx

x

x

cos1

sin
, the useful substitution will be 

A. yx cos . 

B. yx sin . 

C. yx  cos1 . 

D. y
x

x


 cos1

sin
. 

21. The equation of line passing through the points (a, a) and ( a , a ) is 

A. 0 yx  

B. 0 yx  

C. ayax   

D. aayx   

22. If the point 








3

13
,q  divides the line segment joining ( ̶ 1,  ̶ 1) and (7, 15) internally in the ratio 

1:2, then the value of q will be 

A. 
3

5
. 

B. 
3

11
. 

C. 
3

17
. 

D. 
3

29
. 

23. If the distance between two points A(a, 1) and B(2, 5) is 20 , then the value of a will be 

I. 20 

II. 4 

III. 0 

A. I only. 

B. III only. 

C. I and II. 

D. II and III. 
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24. Which of the following statements is FALSE about the medians of a triangle? 

A. They are concurrent 

B. They are of equal lengths 

C. They meet at a single point 

D. They intersect each other in the ratio of 1:2 

25. The slope of the line AB in the given diagram is 

  

A.   .
4

11
 

B.   .
11

4
 

C. .
6

5
  

D. .
5

6
  

26. The general form of the equation  ax
a

ay 
1

 is 

A. 02  aayx  

B. 02  aaayx  

C. 02  aayx  

D. 02  aaayx  
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27. The point-slope form of the equation 0132  yx  will be 

A.  0
3

2

3

1
 xy . 

B. 









3

1

3

2
0 xy . 

C.  0
3

2

3

1
 xy . 

D. 









3

1

3

2
0 xy . 

28. The angle between tangent and normal at point (0, 10) on the circle 10022  yx  is 

A. 0  

B. 30  

C. 60  

D. 90  

29. In the triangle ABC, BD is one of the altitudes. 

 

 

 

 

 

 

If the slope of AC is 2, then the equation for the altitude BD is 

A.  5
2

1
0  xy . 

B.  0
2

1
5  xy . 

C.  5
7

2
0  xy . 

D.  0
7

2
5  xy . 

NOT TO SCALE 
A (3, 4) 

B  C (1, 0) 

D 
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30. The joint equation of the given lines l and m is 

 

 

 

 

 

 

A. 04 22  xy  

B. 04 22  xy  

C. 04 y  

D. 02 x  

31. For a linear programming problem, the optimal solution is defined as 

A. the value of the decision variables giving extreme values of the function. 

B. any value of the decision variables satisfying the constraints. 

C. all corner points in the feasible region.  

D. all points satisfying the constraints. 

32. A cone is cut by a plane to form hyperbola. 

 If the angle between the axis of the cone and the plane cutting the cone is θ, then which of the 

following is TRUE? 

A.  0  

B.  90  

C.  90  

D.  900   

33. The equation of a circle passing though (5, 0) and (0, 5) will be 

A. 052222  yxyx  

B. 052222  yxyx  

C. 02522  yx  

D. 0522  yx  

y 

x 

 

m 

O 

l 
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34. Which of the following lines is a tangent to the circle 422  yx ? 

 (Note: Condition for intersection is 0)1( 222  cma ) 

A. 1 xy  

B. 3y  

C.  2y  

D. 2 xy  

35. The equation of normal to the circle 0222  xyx  at ( ̶  1, 1) will be 

A. 01y  

B. 01y  

C.  01x  

D. 01x  

36. Consider the given parabola. 

 

 

 

 

 

 

 

 

 

 

 

  

If 
4

1
a , then the equation of the parabola will be  

A. 422  xxy  

B. 422  xxy  

C. 422  yyx  

D. 422  yyx
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37. The elements of a parabola are tabulated as under. 

 

 

The graph of the parabola with the given information is 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Note: Options have been written along the graphs.) 

Axis Vertex Focus Directrix 

01 x  (1, 0) (1, 1) 1y  

 

D 

C 

0 2 1 3 4 5     

 

 

 

 

 

 

 

 A 
8 

7 

6 

5 

4 

3 

2 

2 

1 

1 3 4 5 6 0      

B 
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38. If the axis of the parabola is 1y  and vertex is (0, 1) and opens right, then the equation of 

parabola will be  

A. 122  xxy  

B. 122  xxy  

C. 122  yyx  

D. 122  yyx  

39. Which of the following is the value of eccentricity of an ellipse? 

A. 
3

2
 

B.  1 

C.  1.5 

D. 
2

5
 

40. If the vertices of an ellipse are (3, 2) and (3, 8), then its centre will lie at the point 

A.  (3, 3). 

B.  (0, 5). 

C.  5,0  . 

D. 








2

11
,

2

1
. 

41. The equation of tangent to the ellipse 1
4

2
2

 y
x

 at (0, 1) is 

A. 01y  

B. 01x  

C. 044  yx  

D. 044  yx  
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42. Observe the given hyperbola. 

 

 

 

 

 

 

The elements of the given hyperbola are 

 Asymptotes Centre Vertices 

A n and x C A and B 

B n and x  B A and C 

C l and m A B and C 

D l and m B A and C 

43. If 6422  yx , then the square of the eccentricity of the given hyperbola 

A. is equal to 2 

B. is less than 2 

C. is greater than 2 

D. cannot be determined 

44. In xy Cartesian coordinate system, if axes remain parallel to the old axes and origin is shifted 

from O (0, 0) to  0,1O , then 092  yx  will be 

 (Note:  YX ,  are the coordinates of new axes.) 

A. 072 YX  

B. 082 YX  

C. 0112 YX  

D. 0102 YX  

45. If a vector  jiji 22  mn , then the value of n 

 (Note: m and n are constants.)  

A. is 0 

B. is 1 

C. is  –1  

D. cannot be determined 

y 

A 

x 

B C 

l 
m 

n 

O 
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46. For the unit vector 
p

5
k, the value of p is equal to 

A. 25  

B. 
25

1
 

C.  
5

1
 

D.  5  

47. If a and b are two vectors, then projection of vector a along vector b will be 

 (Note:   represent dot product of vectors) 

A. 
a

ba 
. 

B. 
b

ba 
. 

C. 
2

a

ba 
. 

D.  
2

b

ba 
. 

48. The scalar triple product of vectors a = i + 2k, b = i  j and c = i +2k is 

A. 4 

B.    0 

C.    4 

D.    6 

49. The dot product of the vectors a = i +3k  and b = j  ̶  k  will be 

A. 4  

B. 3  

C.    3 

D.    4 

50. If  a = 3i  j and b = xi 3j are two parallel vectors, then the value of x will be  

A. 9 

B. 3 

C.    3 

D.    9 
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