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SECTION A: ANSWER ALL QUESTIONS IN THIS SECTION

QUESTION ONE (30 MARKS)

a.

b.

Explain what is meant by a limit of a sequence.

Find a formula for the nth partial sum S, given the series.

= 2n _2n+4
—~3n-2 3n+4

is the series convergent or divergent?

. . . ef+x-1
Use seties expansion to evaluate lim ———.
x=0  sin X

[e] _1 n X _ 2 n
Determine the interval of convergence of Z%
n=1 n

Evaluate J. x°(In x)?dx using reduction formula

Evaluate J‘#
X" +4X+

0

Find the Fourier seties expansion of f(Xx) =5x+1 for —1<x<1

QUESTION TWO (20 Marks)

[2 Marks]

[5 Marks]

[4 Marks]

[5 Marks]

[3 Marks]

[5 Marks]

[6 Marks]

T
a. Show that nj cos" xdx = sinxcos" ™" x + (n +1)I cos"? xdx and evaluate IOZ cos” xdx .

b. Compute jo ’ J'O\/H (4 . y)dxdy

c. Show thatif f(X,y,2)= In(x2 +y?+ 22)2, then

L o*f ot o°f
+ + =
ox*  oy® oz’

QUESTION THREE (20 Marks)

a. Find the Maclaurin’s series expansion for the function y(x)=sinx

up tothe term in x*

1-V1+2X
1-+/1-3X

x—0

b. Evaluate Iim{ } using binomial expansion.

0

[9 Marks]

[5 Marks]

[6 Marks]

[4 Marks]

[6 Marks]



o k
c. Show that the series 23(— %} converges and find its sum. [5 Marks]

k=2
d. Find the volume of the resulting solid rotated about the x — axis for the region R bounded

by the curves y =x and y = x*. [5 Marks]

QUESTION FOUR (20 Marks)

a. Find the area of the surface generated by rotating one arc of the cycloid x =r(6 —siné),

y =r(1—cos @) about the x — axis. [5 Marks]
=] 2 2 2

b. Given v= (,/x2 +y?+ 22) , show that 2 \2/+ gy\; +2 \2/ =0 [7 Marks]
X z

13
c. By interchanging the order of integration evaluate the integral ”(3y + x)jxdy [4 Marks]
0-1

d. Evaluate I

0

~dxand determine whether the integral is convergent. [4 Marks]

4+ X



