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INSTRUCTIONSTO CANDIDATES:
« Answer QUESTION 1 and ANY OTHER TWO questions.

QUESTION ONE (30 MARKY)
a) Define the fundamental theorem of integral calculus.

Hence evaluate L *x2dx (5 marks)

b) Useintegral calculusto show that the volume V of a cone, baseradius r and height, h is

\% :énzh (4 marks)
3
c) Evauate I 3 1 dx 6 marks)
X* =X
d) Find the areabetween thecurves y=4x and y = 2x° (4 marks)
) Evaluate ij'x SI—ntdt (4 marks)
dx’x t
f) Calculate the length round the circle, centre O, radiusr (7 marks)

QUESTION TWO (20 MARKYS)
a) Consider theregion inthe xy plane bounded by y =4-x* and thex — axis.

i.  Makeasketch of thisregion (2 marks)
ii.  Findthe areaof the region. (5 marks)
iii.  Find the moment of inertia about the y —axis (Assume unit density) (5 marks)

b) Giventheforce F = xyi — y?], show that dw = xydx — x2dy and hence find the work done by

F along the straight path joining the origin (0,0) to the point (21) (8 marks)



QUESTION THREE (20 MARKYS)
a) Find the length of the arc of the parabola y = x* from x=0to x=1 (8 mks)

b) Find the area generated when the arc of the parabola y =8x between x=0andx=2 is
rotated about the x-axis. (6 marks)

c) Calculatetheareabetweenthecurves y=2x-1and y=x*-1 (6 marks)
QUESTION FOUR (15 MARKYS)

a) Provethereduction formula
n-1 cosxsin™™" x

In:J'sin“xdx:—In_z——. (5 marks)
n n
]
Hence eval uatejsi n® xdx (4 marks)
b) Evaluate | dx (5 marks)
1+ cosx
s
: 5 2
c) jg Sin °Xx cos “ x dx (6 marks)
QUESTION FIVE (15 MARKYS)
a) Define animproper integral. (2 marks)
b) Evaluate | X gy (8 marks)
1V1-Xx
¢) Evduate J' L (3 marks)
16 - x?

d) A particle moves such that at any given timet, its velocity isv=6t> —26t + 22 ms™. If after

one second the particle is 3 metres from a given fixed point O, find the times the particle is at
0. (7 marks)



