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INSTRUCTIONS:

Answer question ONE and any other TWO.

Q1. - [Compulsory - 30 marks]

(a) Find the following indefinite integrals: (3 marks each)

(c) Find the arca bounded by the graph y = 2x2 — 3z + 2, the x-axis
and the ordinates x=0, x= 2. (3 marks)

(d) Find the arca of the surface swept out when the curve y = /z
between x = 1 and x = 4 rotates about the x-axis. (3 marks)

(e) Find the volume of the sohd generated by revolving the region
bounded by the graph f(z) = V/sinz for 0 < z < 7 and y=0
about the x-axis. (4 marks)
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(f) Show that the function f(z) = /I —dL +/
0

is a con-
u2 + ]. 0 u2 + 1
stant for z > 0. (3 marks)
4
1
(g) Evaluate the improper integral / —dz. (2 marks)
Tt
Q2. [Optional-20 marks]
b=
(a) Use the limiting formula/ fride = hm ————Zf (a+1 a)

=1

for the area under the curve to evaluate the area boundcd by the
curve f(z) = 22 + 1, the x-axis and the vertical lines z = 0 and
z28. Confirm your answer by direct integration. (10 marks)

ﬁ‘/mé the area of the region bounded by the graphs of &%~
f(z) = 2% + 2z + 1 and g(z) = 3z + 3. (5 marks)

(c) Find the volume of the solid generated by resolving the region
bounded by curves, y = V4 — z? and y = 0 about the y-axis.
(5 marks)

Q3. [Optional - 20 marks]

(a) Find the length of the arc of the curve fl)= 2 —1,0<z<4.

(6 marks)
(b) Find the surface area of the solid generated by revolving the curve
3
1
y= %— ok = 1 < z < 2, about the x-axis. (7 marks)

(c) A sphere of radius 7 is generated by revolving the graph the graph
of y = /r? — 22 about the x-axis. Verify that the surface area of
the sphere is 47r?. (7 marks)
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Q4. [Optional- 20 marks]
(a) Evaluate the following integrals:

. 1
) 4 /N—ZC_T—__TCI% (4 marks)
ii. /ezzsin 2xdx. (4 marks)

COS3 X

Vsinx

(b) Use partial fractions to evaluate the integral

/ %2+ 12z + 12
(23 — 4x)

iii.

dz. (4 marks)

dr. (8 marks)

Q5. [Optional-20 marks|

(a) Using the First Fundamental Theorem of Calculus evaluate F'(z)

p3

if F(z) = / sin t?dt (3 marks)
0

(b) show that with the substitution u =z — J’—C the integral
V2 2 1
= / JT:T-l:—d:r:
Lt L

becomes

S

1
I e / T # 2du. ( 4 marks)
0

(¢) Use the Simpson’s rule with n = 6 to approximate the integral

2
1
————dz. (7 marks
/0 V1+z3 ( )
(d) Determine the smallest value of n so that Trapezoidal rule will
approximate the value of the integral

1
1
/ dx.
L e

with an error less than 0.00001. (6 marks)




