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1. The derivative of the function *(+) =
-./ 012 012 +  is: 
A. *4(+) = -./ 560 560 + (1 + 2+

012 012 + ) 
B. *4(+) = -./ 012 012 + (1 + 2+

012 012 + ) 
C. *4(+) = -./ 560 560 + (1 + 2+

:;2 :;2 + ) 
D. *4(+) = -./ 012 012 + (1 + 2+

:;2 :;2 + ) 
2. What is the tenth derivative, 

*(>?)(+), of the function *(+) = >
.? 

A. >?!
.BC 

B. D>?!
.BC  

C. D>?!
.BB  

D. >?!
.BB 

3. Which one of the following set is equal 
to [1

2 , 1) ∪ [1
3 , 1) ∪ [1

4 , 1) ∪ …? 
A. (0, 1) 
B. [0, 1) 
C. (0, 1] 
D. [0, 1] 

 

4. Under what condition is the following 
identity true, for KL ∈ N, 1 = 1, 2, 3? 

O
P

LQ>
:;2 :;2 � L  = R

P

LQ>
:;2 :;2 � L   

A. ∑ K1 = T
4 

B. ∑ K1 = T
2 

C. ∑ K1 = T 
D. ∑ K1 = 2T 

5.  
O
>UU?

VQ>
2(−1)V = 

A. 225 
B. 775 
C. 1549 
D. 1550 

6. What are the roots of the function 
*(+) = TP − (T + T[ + TP)+ +
(1 + T + T[)+[ − +P? 
A. \T, T[, TP] 
B. \1, T, T[] 
C. \−1, T, T[] 
D. \−T, T[, TP] 

7. The smallest value of the function 
*(+) = +[ + 2./ , for + ∈ N is: 
A. 0 
B. >

[  
C. 1 
D. 2 
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8. Which of the following is true about 
the inequality :;2 :;2 + _012 012 + , 
where 2 ∈ `? 
A. T2 a + a T2 + b

[ 
B. T2 _ + _ T2 + b

[  
C. T2 _ + _ cT + b

[d 2 
D. T2 a + a cT + b

[d 2 
 9. The sum of the first 2 terms of the 

sequence whose terms are 2, e
P , f

g , >h
[i , … 

is: 
A. 6 c2 − c[

PdVd 
B. 2 − c[

PdV 
C. 6 c1 − c[

PdVd 
D. 6 c1 − cP

[dVd 
10. Given that  

k = lb
?

+ 012 012 + 
1 + + m+ 

Then, one can show that: A. *(+) = *(+ − T) 
B. *(+) = *(+ + T) 
C. *(+) = −*(+ + T) 
D. *(+) = *(T − +) 

11. Upon evaluating the integral below, 
one obtains: 

k = lb
?

+ 012 012 + 
1 + + m+ 

A. k = − b/
e  

B. k = − b/
[  

C. k = b/
[  

D. k = b/
e  

12. The term independent of + in the 
expansion of o2+[ + c >

./dpfis: 
A. 1110 
B. 280 
C. 1120 
D. 340 

13. The set of values of + that satisfies the 
equation (+P)  − +[(+P)  = +[(+P)  is: 
A. \−1, 1] 
B. \−√T, √T] 
C. \−T, T] 
D. \−T[, T[] 

14. The area and perimeter of a square of 
diagonal length 200m is: 
A. 40r[ and 3√2r 
B. 20,000r[ and 400√2r 
C. 4000 r[ and 500r 
D. 200 r[ and 40√2r 

15. Simplifying  
560 560 (+ )  + (560 560 + )  +012 012 (+ )  +012 012 (+ )   
yields: 
A. √+[ − 1 +560 560 +  
B. .

[ + 1 − 2+[ 
C. 2√+[ + 1 − 4 
D. 2(+ + √1 − +[) 

16. The most correspondent identity for s, 
given that 

s = 560 560 6+ +560 560 2+ 
��� 012 6+ + 012 2+ , 10: 

A. :;2 :;2 2+ +56: 56: 2+  
B. 0-5 0-5 2+  
C. 56: 56: 4+  
D. 505 505 2+  

17. The derivative of  
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*(+) = c;
t +d  , 10: 

A. Du
vw/D(u.)/ 

B. Du
√w/Du./ 

C. Du
vu/D(w.)/ 

D. Du
√u/Dw/. 

18. The expression ;e + te is best 
simplified as: 
A. >

[ ((;[ + t[)[ − (;[ − t[)[) 
B. >

[ ((;[ − t[)[ − (;[ + t[)[) 
C. >

[ ((;[ − t[)[ + (;[ − t[)[) 
D. >

[ ((;[ + t[)[ + (;[ − t[)[) 
19. Which of the following curves 

represents a function? 
A.     C. 

  C.    
 

D. 
B.  

  
 

20. The coefficient of +[ in the Maclaurin’s 
series expansion of z2 z2 ( 1 − 2+) is: 
A. >

[ 
B. 1 
C. −2  
D. 2 

21. If 560 560 (2+)  = 1, then 560 560 + =: 
A. 0 
B. 1 
C. −1 

D. >
[ 

 
22. Given that { = |-D[} is a particular 

solution of the vector differential 
equation 

m[{
m:[ + m{

m: = (41 − 12~)-D[}, 
Then the value of | is: A. −41 + 12~ 
B. −21 + 6~ 
C. P

[ 1 − 2~ 
D. 21 − 6~ 

23. Given that �, � ∈ N, then the value of 
�+ + �+2

+2 + �+�  =: 
A. ∞ 
B. 1 
C. � 
D. �/� 

24. At what point is the function * 
discontinous, where * is given by: 

*(+) = \1 − 2+[,    0 � + a 1 3 − 4+,   1 � +a 2 +[ − 9,   2 � +� 3 0,             -z0-�ℎ-{- ? 
A. + = 0 
B. + = 1 
C. + = 2 
D. + = 3 

25. The oblique asymptote to the curve  
s = 3+[ 

2 − + ,      10: 
A. s = 3+ + 6 
B. s = −3+ + 6 
C. s = −3+ − 6 
D. s = 3+ − 6 
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26. The root mean square of √+ over the 
interval 0 � + � 2 is: 
A. [

P √2 
B. √2 
C. 1 
D. >

P √2 
27. Given that  

kV = l>
?

+V-.m+, :ℎ-2 kV = 
A. - − kVD> 
B. - − 2kVD> 
C. - + kVD> 
D. - + 2kVD> 

28. The shaded region on the Cartesian 
plane represents the regions described 
by the inequality: 
A. (+[ + s[ − 1)(s[ + 4+) � 0 
B. (+[ + s[ − 1)(s[ + 4+) � 0 
C. (+[ + s[ + 1)(s[ + 4+) � 0 
D. (+[ + s[ + 1)(s[ − 4+) � 0 

 
 
 
 

29. The series  
O

�

�Q>
o1

{pV 
converges for: A. 2 _ 1 
B. 2 � 1 
C. 2 a 1 
D. 2 � 1 

30. If * is an odd function, then,  

lu
Du

*(+)m+ = 
A. 0 
B. 1 
C. �u

? *(+)m+ 
D. 2 �u

? *(+)m+ 
31. The Maclaurin expansion for z2 z2 (3 +

4+)  is valid for: 
A. − P

e � + � P
e 

B. − P
e a + � P

e 
C. − P

e � + a P
e 

D. − P
e a + a P

e 
32. The moment of inertia, k� , of a solid 

sphere, of mass r and radius ;, about 
its center is [U r;[. The moment of 
inertia of the sphere about an axis 
through its tangent is: 
A. e

P r;[ 
B. r;[ 
C. P

U r;[ 
D. i

U r;[ 
33. Evaluating  

�+ 012 012 �1
+� � , �1�-0: 

A. −1 
B. 0 
C. 1 
D. ∞ 

34. A particle, � moves round a curve { =
;K, such that �� rotates with constant 
angular velocity �. The transverse 
component of the velocity when � is at 
the point ({, K) is: 
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A. �
� 

B. {� 
C. {[� 
D. {�[ 

35. Given that *(+) =z2 z2 (012ℎ 012ℎ 2+ ) , 
then, the derivative, *′(+), of *(+) is: 
A. 2 505 505 2+  
B. 2 560ℎ 560ℎ 2+  
C. 2 56:ℎ 56:ℎ 2+  
D. z2 z2 (2 560ℎ 560ℎ 2+ )  

36. The value of � that renders the 
function *(+) continuous, where  

*(+) = \�+[ + 4, + a 1 (+ + 3)[,+ � 1 , 10: 
A. 16 
B. −12 
C. −16 
D. 12 

37. If *: [;, t] → N is strictly monotonic on 
[;, t] and the function * has a root +? ∈
(;, t), then: 
A. *(;) ∙ *(t) = 0 
B. *(;) ∙ *(t) _ 0 
C. *(;) ∙ *(t) a 0 
D. *(;) = *(t) 

38. Let *, � and ℎ be functions such that  
*(+) = \�(+), + a ; ℎ(+), + � ;  

Then * is continuous at + = ; if: A. ℎ(+)  = �(;) = *(;) 
B. *(;) = �(;) = ℎ(;) 
C. ℎ(+)  = z1r.→u��(+) = *(;) 
D. z1r.→u�ℎ(+) = z1r.→u��(+) = *(;) 

 
39. The equation of curve is parametrically 

given by + = { 560 560 � , s = {

012 012 � , where K is a parameter, and 
{ a constant. The length of the curve, 
from K = 0 to K = 2T is: 
A. T{ 
B. P

e T{ 
C. 2T{ 
D. 4T{ 

40. A particle moves along a straight line 
��, such that its displacement + from 
the equilibrium point � satisfies the 
differential equation +� + 4+� + 5+ = 0. 
The period of the motion is: 
A. T 
B. T

[ 
C. 2T 
D. T

U 
41. Evaluating � + m+ yields: 

A. >
e (2+ + 2+) + 5 

B. >
[ (012ℎ 012ℎ 2+ + 2+) + 5 

C. >
e (012ℎ 012ℎ 2+ − 2+) + 5 

D. >
[ (012ℎ 012ℎ 2+ − 2+) + 5 

42. Given the differential equation s44 +
3s4 − 4s = 0, the general solution of 
the differential equation, where �, � ∈
N, is: 
A. � 560 560 4+ + � 012 012 +  
B. �-. 560 560 (4+ + �)  
C. �-. + �-De. 
D. (� + �+)-De. 

43. Which of the following curves does not 
have a vertical asymptote? 
A. *(+) = ./ P.

. P  
B. *(+) = ./ .

. P  
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C. *(+) = ./D.Dh
. P  

D. *(+) =z2 z2 +  
44. The modulus of the complex number 

¡ = 1 − -L¢ is: 
A. 2 012 012 c�

[d  
B. 2 560 560 c�

[d  
C. 2 
D. 1 

45. Evaluating  
o1 − 1

2pDV
 = 

A. ∞ 
B. - 
C. 0 
D. −- 
46. Which of the following series 

converges? 
A. ∑��Q? (1 − {)� 
B. ∑��Q? {(1 + {)� 
C. ∑��Q? c>

�d 
D. ∑��Q? cP£

�!d 
47. Consider the function  

*(+) = l.
u

:[
√:[ + 1 m: 

Then, for ; � 0, the function *: A. Is monotone increasing 
B. Has a turning point 
C. Is monotone decreasing 
D. Is concave downwards 

48. The centre is symmetry of the curve is  
*(+) = 1

+ − 2 

at the point with Cartesian coordinates: A. (0, 0) 
B. (−2, 0) 
C. (2, 0) 
D. (0, 2) 

 
49. If �, � ∈ N, a particular solution of the 

differential equation s44(+) + 9s(+) =
012 012 3+ , is of the form: 
A. s = � 012 012 + + � 560 560 +  
B. s = � 012 012 3 + � 560 560 3+  
C. s = �+ 560 560 3+  
D. s = �+ 012 012 3+  

 
50. The moment of inertial, k of a particle 

of mass 2r is fP r;[. Its radius of 
gyration, �, is: 
A. [u

P √3 
B. u

P √3 
C. e

P ;[ 
D. >

[u √3 
 
 
 
 
 
 
 
 
 


