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Instructions:

1. Answer ANY 3 questions
2. Candidates are advised not to write on the question paper.

3. Candidates must hand in their answer booklets to the invigilator while in the examination
room.



QUESTION ONE (COMPULSORY) (30 marks)

a) Find the antiderivative of the following expression:
4x(2x2 +1)4 (4 marks)
b) Verify by differentiation that the formula is correct

dx 1. (X
= —tan| — |[+C
I a’+x* a (aj i (5 marks)

c) Evaluate the definite integral

0
I (3x2 +X— 5)dx (4 marks)
1
d) Evaluate the indefinite integral below by using the given substitution to reduce the
integral to standard form

le(y“ +4y’ +1)2 (y+2y)dy, u=y*+4y*+1 (4 marks)
3
e) Find the length of the curve %(x2 +2)A from x=0to x =3 (5 marks)

f) Determine whether the following series converges or diverges

i(_ni,)n (4marks)

n=1
g) By determining the area under the curve, y = % X, 0<x<4,show that the idea

behind integration is that we can effectively compute many quantities by breaking them
into small pieces, and then summing the contributions from each small part. (4 marks)

QUESTION TWO (20 marks)

a) By completing the square and using appropriate substitution to reduce to standard form,
evaluate the integral

J' 4dx (6 marks)
-6x+1
b) Usmg a substltutlon to reduce to standard form, evaluate

e/‘!/3

dx
— " (4mark
! xcot (In x) (4 marks)

c) By making the appropriate substitution for u :
(i)  express the following integral in terms of u
(i)  evaluate the integral as function of x

Igdx (6 marks)

d) By multlplymg by a form of 1, evaluate the integral

J‘;de (4 marks)
secd—tan @



QUESTION THREE (20 marks)

a) Express the integrand as a sum of partial fractions and evaluate the integral
i 4y* —Ty-12
1 Y(y+2)(v-3)

b) Evaluate the following integral by using a substitution prior to integration by parts
j x*e>dx (7 marks)

c) Obtain a reduction formula that expresses the integral I sin” xdx in terms of an integral of a

dy (8 marks)

lower power of sin x . (5 marks)

QUESTION FOUR (20 marks)

a) Find the volume of the solid generated by revolving the region bounded by the curve
y = x? +1and line y = x + 3about the X -axis. (7 marks)

b) Determine the area of the surface generated by revolving the curve y =+/x+1,1<x<5
about the X -axis. (6 marks)

¢) Find the area of the region enclosed by the line 4x—y =16and the curve y* —4x=4.
(7 marks)

QUESTION FIVE (20 marks)

a) Using eleven ordinates, apply Simpson’s rule to evaluate the integral

b) Find a power series for the logarithmic function
L(x)=In(1+x) (6 marks)
c) Show that the Taylor series about x =0 for the function f (x)=e"is e* = ZX—I (5 marks)
n=0 n:
d) Evaluate the following improper integral

0

1
dx (4 marks
I 1+ %° ( )




