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INSTRUCTIONS:

Answer question ONE and ANY OTHER TWO questions

QUESTION ONE (30 MARKS)

a) State the Lagrange’s mean value theorem and find all values of x satisfying this theorem for

5

the function Ry ___ over the interval [0,2]. i | (4 marks)
S(x) FIET ] : oy OV & Dy 4—:;7‘*‘3?3"
PR N 2= A2 AT
b) Evaluate the following integrals: i
L _[x\ (B —2)dx Tpd ! (3 marks)
e
. I——]-—dx ok (@ cks)
x*=2x+10 e
ii.  [x*lax’dx (4 marks)
¢) Calculate the volume generated when plane region bounded by the curve = 1 andthe
% +'1
lines y = 0, x = 0 and x = 4 is resolved about the X-axis. (4 marks)
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d) An electric cable is hung between two poles that are 100 metres apart. The cable takes the

shape of a catenary whose equation is LS O 1 ;CO . Find the length of the cable

between the two poles. g (6 marks)

e) Find the equation of the curve containing the point(0,1) and whose gradient function is

Fix)y= xe™s (3 marks)
f) Find the area under the curve y = 1 for x>0 (3 marks)
o
g) Giventhat £(x y)= x : , find ?_];(1’0) (3 marks)
1+e oy

QUESTION TWO (20 MARKS)
a) Expand the function f(x)=~/Cosx inMaclaurin’s series up to the term in x*. Hence

estimate the area under this curve from x = —1 to x =1 (6 marks)
b) Find: [ 1 dx (4 marks)

NI T
¢) Decompose the function 5 — i el into partial fractions and hence evaluate
2x +5x+2
et Sk (6 marks)

2x*+5x+2

d) By computing a relevant integral show that the area of a circle radius r is given by A=~

(4 marks)

QUESTION THREE (20 MARKS)

x

a) Derive the reduction formula for In = J-Sin "x dx and hence evaluate ]'sin *xdx
0

(8 marks)
. - ¥ ei\'
b) Evaluate the improper integral fﬁdx (8 marks)
(e +2)
¢) The area bounded by the curve y = x° + 2 and the lines x = 0 and y = 3 is rotated about the Y-
axis. Calculate the volume generated. (4 marks) 5
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QUESTION FOUR (20 MARKS) % ' & @
a) Evaluate the integrals below: ©
R X i ¢ (4 marks)
6[ 25 =i
ii. jx.(l 0° )dx (4 marks)
0
iii. Iﬂ—dx (3 marks)
01— Sinx

'
b) Use the Simpson’s rule witha= 4 to estimate the definite integral J‘e&dx (5 marks)

2

¢) Find the mean value of the function f'(x) =1 n\/;c_ over the interval [1,e] (4 marks)

QUESTION FIVE (20 MARKS)

; i Xy
a) Find (il and 9f at (x,y) - (1’2) given that f(x,y) S (6 marks)
ox oy
b) Evaluate the double integral: J.J.(x i )dydx where R is the region
R
0y<x 021 (6 marks)

3
¢) Estimate the integral J‘ v~/4 — xdx using the trapezoidal rule withn=9 (8 marks)
] ]
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