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QUESTION ONE (30 MARKS)

(a) Define the terms:

(i) Integration ; (1 mark)
(ii) Differential coefficient (1 mark)

(b) If x = asin@, y = bcos 6, find the area under the curve between & = 0 and
Q=7 (4 marks)

(¢) Evaluate
i. [cos*xdx (4mks)
ii.  Using integration by parts find [ x cos x dx

(d) Find the following:

(i) J.x:‘(l i )5 dx (3 marks)
@ \/il dx (3 marks)
xXT+
dx

(i) | (3 marks)
v2x® +8x+15
(e) Find the mean value of y =3x* +4x +1between x=—1 and x =2 (3 marks)
(f) Evaluate the given integral
If Z—i = x? 4+ 2x — 3, find y in terms of x given that x = 1 when y = 4 (4 marks)

(g) Find the length of the curve y = IOCOSh[%\J between x=—1 and x =2 (4 marks)
QUESTION TWO (20 MARKS)

(a) Evaluate _[(1 —COS 3x)sin 3xdx (4marks)

(b) Find Jxln xdx (4 marks)

(¢) Find the area bounded by the curve y = x* —9, x —axis,x =3 and x =3 (4 marks)
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(d) Integrate ]an dx (4 marks)

+ X
(e¢) Find the volume generated when the plane figure bounded by the curve y = x> +5, the x — axis and

the ordinates x = land x =3, rotates about the y — axis through a complete revolution

(4 marks)
QUESTION THREE (20 MARKS)
. dy
(a) Evaluate J'+ (3 marks)
y —2y+1
(b) Find j;cos Sxsin xdx (4 marks)
3

(c) Parametric equations of a curve x = 3t° Sy =3~ t* . Find the volume generated when

the plane figure bounded by the curve, x — axis and the ordinates corresponding to



t =0and ¢ = 2 rotates about the x — axis (5 marks)
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dt (4 marks)

'- 3x
d (x—)wr=2)x-3

(e) Evaluate )dx (4 marks)

QUESTION FOUR 20MARKS)
a) A particle moves in a straight line so that ¢ seconds after passing a fixed point in the line its

velocity vm/s is given by v = %tz — 3t + 7.Find

i.  The velocity after 8s (3mks)
ii.  The acceleration whent = 0 (3mks)
iii.  The minimum velocity (3mks)
iv.  The distance travelled in the first two seconds of motion (5mks)
v.  The distance travelled in the third second (3mks)
b) Find the area of the region bounded above by y = e* , bounded below by ¥ = x & bounded on the
sides by x = 0 & x = 1 and sketch (3mks)

QUESTION FIVE (20MARKS)

a) Find the area of the region enclosed by the parabolas y = x?* & y = 2x — x? and make a sketch

(3mks)
b) Calculate and sketch the area of each of the two segments of y = x(x + 1)(x — 2) cut off by the x-
axis (7mks)
¢) Find the volume of revolution between the linesx =2 & x =5 &y = 2x? if rotated about x-axis.
(5mks)
d) Given the curves y = 2x and 4y = x2 revolves around the y= axis. Find the value gencrated.
(5mks)
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