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Answer Question One and Any Other Two Questions
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QUESTION ONE (30MARKS)

a) Use a suitable technique to evaluate the following ;
1
i) I(l —x)? x*dx (5 marks)
i) [sin8xsin3xdx (4 marks)
0
i) | _simhx_ (3 marks)
1+ coshx
iv) > (3 marks)
V25-16x°
b) Consider the integral J. xe “dx;
0
Show that the integral is convergent (5 marks)
3
c) Determine the surface area generated by the Loop of the curve x =1° ,y =t —% about
the x-axis (5 marks)
d) Calculate the volume of the solid generated when the region bounded by
y? = 4x and y=2x -4is revolved about the y-axis (5 marks)
QUESTION TWO (20 MARKS)
a) Consider a disk of radius a units with center at the origin with the density function y .
Calculate the center of mass of the disk’s first quadrant part. (10mks)
3
+
b)  Evaluate | A S (10mks)
x(x2 +x+ 9)
QUESTION THREE (20 MARKS)
a) Consider the curve y = 1 within the domainl < x < 2. The interval is divided into 5
X
equal parts.
2
1)  Calculate I ldx using Simpsons rule with 5 equal intervals. (5 marks)
X
1

2
.. 1
i1)  Suppose that you know I—dx =Inx +c, calculate the exact area under the curve.
X
1

(3 marks)
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iii)  Calculate the percentage error in approximating the area under the curve using
Simpson’s rule.

(4 marks)
3
b) Use inverse trigonometric method to determine sz— dx (8 marks)
x"—2x+4
QUESTION FOUR (20MKYS)
a) State the fundamental theorem of integral calculus. (2 marks)
b) Evaluate ;
2
[ ax
(=)
(8mks)
i) [xcos (5x-1)dx
(7mks)
1
c) Calculate the area under the curve y = ———— above the segment (\/5 , 2 )on the x-
xx?r -1

axis (3 marks)

QUESTION FIVE (20 MARKS)

a)

b)

Calculate the length of the arc of a parabola y* = 4ax cut off by its latus rectum.

(5 marks)
A ball is rolled in a straight line over a level lawn, with initial velocity of 10m/s . If

because of friction the velocity decreases at the rate of 4m/ s?, calculate the distance the
ball rolls to a stop.

(4 marks)

Determine the following indefinite integrals;
1) Ixz In xdx (5 marks)
ii) jcos“ xsin® xdx (6 marks)
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