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Q1.

a) Determine the area enclosed by the two curves y = x? and y? = 8x as shown in
figure Q1 below, if this area is rotated 360~ about the x-axis determine the‘volume
of the solid of revolution produced by integration method.

(15 Marks)

Figure Q1.
b) The attitude of employees towards the new company policy is tabulated below.
The employees are grouped according to their job descriptions: Mechanical

engineer, Programmer or System engineer.

Attitude  Mechanical engineer Programmer System Engineer

Like 46 168 196
Indifferent 100 572 1148
Dislike 32 248 1076

Use a Chi-squared test ()(2 ) to check the hypothesis that there are variations in

attitude depending on job description. Test at 5% level.

(10 marks)
Total 25 marks

PLEASE TURN THE PAGE
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Q2.

The ordinary differential equation (ODE) describing the displacement y(t) in mm at time t of a

voice box simulator can be modelled approximately by the equation below:

2
PRaPA O LA
d di

Given thatwhent =0,y =4 and dy/dx =9

1) Use Laplace transforms to derive an expression for y(t).and

y=0

(20 marks)
2) Sketch how y(t) varies with time for the first 5 seconds
(5 marks)

Total 25 marks

Qs.

The stress o, in MPa, at a_paint in a\body can be described by the following matrix A

relative to the global co<ordinate system xyz.

-1 -1 1
4 2
-1 1 5

a) Usingan appropriate technique, determine the Eigen values (i. e., all the
principal'stresses acting on the body)
(15 marks)

b) Determine also the associated Eigen vector for the largest principal stress.
(10 marks)
Total 25 marks

PLEASE TURN THE PAGE
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Q4.

A large marquee is to be made in the form of a rectangular box-like shape with canvas
covering on the top, back and sides. If the volume of the marquee is to be made 250

m?3, determine the following

a) Sketch the open rectangular box with proper dimensions.

(5 marks)
b) the dimensions of the open rectangular box
(10 marks)
c) Show that the total surface area is minimum.
(5 marks)
d) the minimum surface area of the canvas
(05 marks)

Total 25 marks
Q5.

a) The resonant frequency f in a series electrical circuit is given by: f=
1

2nvLC
11
0
Show that N 4myCL
dL _
. . . cda L
Also, determine the approximate error in Flow riy = =CdT ¢

(10 marks)

b) The pressure p, volume V and temperature T of a gas are related by pV = kT,
where k is a constant. Determine the total differentials in terms of p, V and T.
(i) dp
(7 marks)
(i) dT
(8 marks)

Total 25 marks
END OF QUESTIONS
PLEASE TURN THE PAGE FOR FORMULA SHEET
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FORMULA SHEET
Laplace transforms table.
f) Fls) S F(s)
1 ! ulr) -
s s
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Maxima /Minima

Z=F (xy)

0z _, 0L _

—0, 2 -0
oy

Stationary Points X

.
& otz 8%z otz
~ \éxé )4 ox?2 E}--’Z

Statistics

Chi-square distribution

(Of - Ej )2
E.

i

x'=2

Partial Fractions

F(x) A 2 B
(x+a)(x+b)_(x+a) (x+b)

F) a A B C
(x+a)(x+b)? (x+a) (x+b) (x+b)?

Fx)~ Ax+B
(x%#a)  (x°+a)

Eigenvalues
|A=21|=0

Eigenvectors

(A-21)x, =0

PLEASE TURN THE PAGE
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Total differential, rates of change and small changes

lt:.‘ Z If z -JI ¥4
d7=—du+ —dv+—dw+---

d i1 dv d

dz dzdu dzdv 0z dw

df du df dv df ow df

0z dz dz
0ZR —oUu+ —ov+ —ow—++--
il Ju dw
L{x} =x

L{x} = sx — x,
L{x} = s2x -sxy — X4
Volumes of solids.

About X axis
b
V= / xy2df
o

About Y axis:

d
V= / X dy
o C

PLEASE TURN THE PAGE
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Chi-Square Distribution Table

The shaded area is equal to o for 2 — 1&.

END OF FORMULA SHEETS

END OF PAPER
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