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SECTION A (COMPULSORY)
Question 1 (30 marks)

a) Find all the first order partial derivative of the following:

f(x,y)=y71n(xz)+%—\/?

@
flx,y,z) = cos\_%le"zy +5z
(ii)
z= In(2x + y)
(iii)
X’ +y +z° =xyz’
(iv) (15 marks)

b) Evaluate each of the following limits using L’Hospital’s Rule:

tan x’
2x
@
i sin x+ 2x
X—T X
(ii)
(5 marks)
c) Evaluate,
Ie"x”dx,
@
2 X5
Ioe x’dx
(ii) Use this expansion to solve, (10 marks)

SECTION B (Answer any TWO questions from this section)

Question 2 (20 marks)

Ix” cos x dx

a) (i) Obtain a reduction formula for the intergral,

J:A x° cos x dx
(ii) Use above integral in Q.2 9(a) (i) to solve, (8 marks)

© 2011 - The Mombasa Polytechnic University College Page 2



b) Determine the average value of each of the following functions on the given intervals;

f=t> —5t+6cos(7z't)on[—1,g}

)
R(z) =sin( 2z)e"™** on|-z, 7]
(ii) (4 marks)
Iyds, X +y*=a’
c) Evaluate over the area of that part of the circle, contained in the first
quadrant. (8 marks)

Question 3 (20 marks)

a) Determine the number, c, that satisfies the Mean Value Theorem for integrals for the function
flx)=x*+3x+2
on the interval (1,4) (4 marks)
x—4
(X)=—F——,x#4.
0=
b) Find limit of the function (4 marks)
c) Use Taylor’s series to determine the value of tan 64°, (to 5 decimal places) (8 marks)
3
r Lz dx
- (1 + x4)
d) Check whether the following integral converges or diverges (4 marks)
Question 4 (20 marks)
f(x) =3x, 1.1
a) Using approximate the value for , using Taylor’s theorem (8 marks)
b) At 7 p.m, a car is travelling at 50 miles per hour. Ten minutes later, the car has slowed to 30

d)

miles per hour. Show that at some time between 7 and 7:10 the car’s acceleration is exactly 120,

in units of miles per hours squared. (3 marks)
sin x — x
Evaluate
(4 marks)

A metallic box 4cm length, 3cm wide and 2.5c¢m high is influenced by temperature change. Find
the change in volume when the length is increased by 0.25, width is decreased by 0.11 and height
is decreased by 0.25 (5 marks)

Question 5 (20 marks)
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__ _rcosé

u=e"*’ cos(rsin ).

a) If Determine:
0’u
oro6
(@)
d’u
06’
(ii) (8 marks)
b) Determine whether the following diverges or converges
11
—dx
b7
@)
1
L In xdx
(ii) (6 marks)

¢) Evaluate the following:

er cos e(x+y3)drdy)
@)
jj‘% dx dy
(i) e (6 marks)
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