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Answer ALL Questions in Section A and Two (2) Questions in Section B. Carefully read each 

question in Section A and write the letter of the correct answer in the Answer Booklet provided. 

For the Section B, All working must be clearly done in the Answer Booklet. 

1. What is the 
2

0

1
lim

tan

x

x

e

x


?  

a. -1 b. 0 c. 1 d. 2 

2. If  f x x , then  / 5f  ________        

a. 0 
b. 

1

5
  

c. 1 

  

d. 5 

3.  22 1x dx   ________ 

a. 
 32 1

3

x
c


   b. 

5 32

5 3

x x
x c  

 

c. 
 32 1

6

x
c

x




 

d. 
 32 1

3

x
c




4. If 3 33 2 17,x xy y   then 
dy

dx
 in terms of x and y is ________  

a. 
2

2

x y

x y






 

b. 
2

2

x y

x y






 

c. 
2

22

x y

x y






 

d. 
2

22

x y

y




5. 2
1

2

t
e dt  ________  

a. te c   

  
b. 2

t
e c
    c. 2

t
e c  d. 22

t
e c
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6. 
 

0

Sin Sin
lim
x

x x x

x 

  



________  

a. 0 b. 1 c. Sin x d. Cos x

7. The derivative of 
4 5

(x)
3 5

x x
f    attains its maximum values at 𝑥 ൌ ________ 

a. 1 b. -1 c. 0 d. 3

8. (x)xf dx  ________ 

a. ( ) ( )xf x xf x dx   

b. 
2 2

( ) ( )
2 2

x x
f x f x dx   

c. 
2

( ) ( )
2

x
xf x f x c   

d. ( ) ( )xf x f x dx 

9. If  2 cos ( ) 2 sin , th _ _n _ __e _x xdx f x x xdx f x     

a. 2sin 2 cosx x x c   

b. 22 cos sinx x x x c   

c. 2 sinx x c  

d. 4cos 2 sinx x x c 

10. If   2 3f x x x  , then  /f x  ________  

a. 
3 3

2 3

x

x




  b. 
3

2 3

x

x

 


 

c. 
2 3

x

x 

 

d. 
5 6

2 2 3

x

x




11.  If the substitution 
2

x
u   is made, the integral

2

1
2
x

dx
x

   
    ________ 

a. 
21 u
du

u



 

b. 
2

2

1 u
du

u



 

c. 
21

2

u
du

u



 

d. 
1

2

u
du

u




12. If   2 4f x x   and   3 2g x x  , then the derivative  of   f g x  at 3x   is ________  
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a. 
7

5
  b. 

14

5
  c. 

15

21
 d. 

30

21

13. 
   

0

4 4
lim
h

In h In

h

 
  is ________

a. 0 
b. 

1

4
  

c. 1 

  

d. e

14. 2
3

1 1d
x

dx x x
    
 

________  

a. -6 b. -4 c. 0 d. 2

15. _______sec tan _x x dx    

a. sec x c

 
b. 

2tan

2

x
c

 

c. 
2sec

2

x
c

 

d. tan x c

16. Find the exact value of  
0

3 3
lim
x

x

x

 
.  

a. 0 

b. 3  

c. 
1

2 3
 

d. The limit does not exist

17. Let   25

2
xf x x e  . Find the value of x  for which the second derivative  //f x  equals zero.  

a. 5In  b. 5e  c. 5e  d. 0

18. Which of the following statements is true 

a. If 
   

lim
x a

f x f a

x a




 exists, then 

f is differentiable at a  

b. If f  is continuous at a , then f  

is differentiable at a  

c. If  lim
x a

f x


 exists, then f is 

differentiable at a  
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d. If  
0

lim
x

f x


  , then it is 

indeterminate

19. If    4
2 1f x x  , then the fourth derivative of  f x  at 0x   is ________

a. 0 b. 384 c. 48 d. 240

20. Find the 
3

1

1
lim

1x

x

x




?    

a. 3 b. 4 c. 5 d. 6

21. 3

2

x

x
dx

e
 ________  

a. 
31

3
xIne c    b. 

3

3

xe
c


   c. 

31

3
xIne c

 

d. 3

3

3 x

x
c

e


22. If the second derivative of f  is given by  // 2f x x cosx  , which of the following could be

 f x ? 

a. 
3

1
3

x
cosx x     b. 

3

1
3

x
cosx x  

 

c. 2 sin 1x x    

d. 2 sin 1x x 

23. If tany x cot x  , then 
dy

dx
 ________  

a. sec cscx x   

b. sec cscx x  

c. 2 2sec cscx x  

d. 2 2sec cscx x

24. Find the gradient of the scalar field   2, ,f x y z xy yz  .

a.  2i x z j yk    

b. 2 2xyi xyj yk   

c. 2y i zj yk   

d. (  2 2y i xy z j yk  
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25. If     F x f g x   where  2 8f   ,    / 2 4f   ,  / 5 3f  ,  5 2g   and  / 5 6g  , 

find  / 5F ?  

a. 8 b. 24 c. 12 d. 20 

26. Find the curl of   2, ,F x y z x i xyzj zk    at the point  2,1, 2 .  

a. 2 2i k

 

b. 2 2i j 

 

c. 4 4 2i j k 

 

d. 2 2i k 

27. Find  /k s  if   2

In s
k s

s
 .  

a. 2

1

2s
  b. 4

2

s


 c. 3 3

1 2In s

s s


 

d. 3 3

1 2In s

s s


e.  

28. Given 4 4 3x y  , find 
dy

dx
 .

a. 
3

3

x

y


  b. 

2

3

x

y


 c. 

3

3

x

y
 d. 

3

2

x

y

29. Which of the following is equal to 
2

1

25
dx

x ? 

a. sin
5

x
arc c   b. 22 25 x c 

 

c. 
1

sin
5 5

x
arc c

 

d. 225 x c 

30.  2 3d
cos x

dx
 _________  

a.    2 3 36 sinx x cos x   

b.  2 36x cos x  

c.  2 36 sinx x  

d.    2 3 36 sinx x cos x  

31. Given   2 2, sinf x y x y y cos x  , find the second  partial derivative with respect to x .
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a. 22 sin sinx y y x   

b. 2 2 sinxcosy y x  

c. 22sin cosy y x  

d. 2 sin 2cosx y x  

32. If   2 3 2, , 3x y z x y y z   , find   at the point   1, 1,2 . 

a. 12 9 16i j k    

b. 2 6i j k    

c. 12 3 16i j k   

d. 6 9 4i j k  

33. If  53 Cosy x x  , then /y   _________ 

a.  435 x Cosx  

b.    425 3 Sin 6x x x Cosx    

c.    43 25 3 Sinx Cosx x x    

d.  425 3 Sinx x   

34. Given  ,
y

f x y In x
x

   
 

, find xyf . 

a.  2

1
1 In x

x
   

b.  2
1

y
In x

x
  

c.  3

2
1

y
In x

x
  

d. 2

1
In x

x
 

35. If    2xf x In e , then  /f x  _______  

a. 1 b. 2 c. 2x d. 22 xe  

36. Find the derivative with respect to x of 1sec x .  

a. 
2 2

1

1x x 
  b. 

2

1

1x x 

 

c. 
2 2

1

1x x 

 

d. 
2

1

1x x 

37. The binomial coefficient ______n
rC    

a. 
 

!

! !

r

n n r
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b. 
 

!

! !

r

r n r

 

c. 
 

!

! !

n

n r n

 

d. 
 

!

! !

n

r n r

38. Find the divergence of    3 2, , 2 3 3G x y z x i xyj x zk    

a. 29 3x x

 

b. 26 3x x

 

c. 0 

d. 23 3x x

39. Find the value of *x  that verifies the Mean Value theorem for   3 24 16f x x x    on  0,4    

a. 
4

3
  

b. 2 
c. 

4

3
 d. 

2

3

40. 
( 1)( 3)

dx

x x


  ________ 

a. 
1 1

4 3

x
In c

x





 

b. 
1

( 1)( 3)
2

In x x c    

c. 
1 2 2

2 ( 1)(x 3)

x
In c

x




 
 

d. 
1 3

4 1

x
In c

x





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SECTION B 

Question 1 

a. Find the derivative of    cos
x

f x x  

b. If  
1

2 2 2 2v x y z


   , show that 
2 2 2

2 2 2
0

v v v

x y z

  
  

  
. 

c. Find 
dy

dx
 given that 

(i) 3 4 3 310 7 280 0xy x y x y       (ii)  2 11 4y x Sin x   

 

Question 2 

a. Using the first principles, evaluate / (1)f  if 
2

2

5 7
( )

10

x x
f x

x x

 


 
  

b. Find the derivative of   4 4f x x    using the Chain Rule. 

c. Evaluate the following integrals 

(i) 
22 2

dx

Cos x Sin x                            (ii)     2In xxe dx   

Question 3 

a. Evaluate the integral 
   

2

2 2

6cos 2cos 23
sin

cos 1 5 1 cos

x x
x dx

x x

 
    

  

b. Use L’hopital’s rule to determine  
lim

1 2 xx

x
it

In e

 
 

  
. 

c. Given    sin 3xyz x z y   , find 
z

x




 and  
z

y




. 
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