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PART A
Question 1

a) Differentiate the following given equations:

i. y=15In(2t* +8)

(3 marks)
i. y=2Vx
(2 marks)
2x
li. ¥y =——
(3 marks)

b) A particle moves in a straight line fr fixed point given by

— ),

where ‘x’is the distance travelled i eters and ‘¢ is the time taken in seconds.

Determine,
i) The initial cceleration
(3 marks)
ii) The ity and’ acceleration after 3 s
(4 marks)
c) An rectangular container is to have a volume of 13.5m3. Determine the
least su area of metal required for the manufacture of rectangular box.

(10 marks)

v Total 25 marks
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Question 2

a) A projectile fired from ground level rises x metres vertically u % t
seconds and x = (100 * t) — [(25/2) * t2].
Find

(i) the initial velocity of the projectile

(1 mark)
(ii) the time when the height of the projectile is maxi
(2 marks)
(iii) the maximum height reached
(2 marks)
(iv) the velocity with which the proje hits ground
(2 marks)
b) The average value of a complex waveform is given by:
1 s
Vay = E,f (20 sin n3wt + 5sin 5wt )d(wt)
0
Evaluate VAV correct to
(8 marks)
c) Evaluate th iven equations:
i edtdt
(3 marks)
fg(3 in2x — 2 cos3x)dx
4
(4 marks)
2
f2xx+1 dx
(3 marks)

Total 25 marks
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Question 3
a) A differential equation relating the difference in tension T, pulley cc % gle
6 and coefficient of friction u is Z—; = uT.When o =0, T=150N, = 0.30.

Determine the tension at the point of slipping when 2 radians. Also

determine the value of 8 when T is 300 N.

(13 marks)
b) The rate of cooling of a body is given by,
do
— = kO , where k i$a constant.
dt
When 6 = 70°C, at t = 3 minutes and 6= 60°C, at t = 5 minutes.
i. Deduce a general soluti ove first order differential equation.
(8 marks)
ii. Determine the timet Il to 20°C, correct to the nearest second.
(4 marks)

Total 25 marks

‘ t PLEASE TURN THE PAGE
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PART B

Question 4

Figure Q4 is a section with the dimensions in mms as shown. Determin following:

_—120mmr—

100mm

(9 marks)

(8 marks)

ent of inertia of the section about the ‘yy’ axis through the

(8 marks)

Total 25 marks
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Question 5
a) A solid cylindrical shaft is to transmit 300kW power at 100 rpm.
(i) If the shear stress is not to exceed 80N/mm?, find the diameter.
(6 mark)

(i) What percentage saving in weight would be obtain€dif.the shaft is replaced
by a hollow shaft whose internal diameter equals 0.6 of the”external diameters,
the length, the material and the shear stress beinggthe,same?

(7 mark)

b) A body, resting on a rough horizontal plane, required a pull of 180 N inclined at
30° to the plane just to move it. It was folind, that a push of 220N inclined at 30° to

the plane just moved the body. Determine

(i) Thee weight of the body and
(6 mark)
(i) The, coefficient of friction
(6 mark)
Total 25 marks

Question6

A square beam 20mmX20mm in section and 2m long is supported at the ends. The
beam fails when a point load of 400N is applied at the centre of the beam. What
unifermly distributed load per meter length will break a cantilever of the same material
40mm wide, 60mm deep and 3m long?
Total 25 marks
END OF QUESTIONS
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FORMULA SHEET

Differentiation

ﬂ dv du

y =uv dx =u dx +v dx (Product Rule)
du_, dv
u dy _ “dx dx
y=v dx v2 (Quotient Rule)

Y _d 9 ChainRule)
dx dt dx

J.uﬂdx =uv - J‘vﬂdx
dx dx (By parts)

f1
I %dx =In|f(x)| +¢c

Differential equations

Linear differential equation
dy/dx + Py = Q

Integrating faétor is e/ P4*

Solutiopds yx IF =7 Q X IFdx

Integration ;xi

oo av

R?, X = (b/2), Y=(d/2) , A=bd lox= 12 lyy= 12
R* aD*

ircle I xx= 4 Polar Jsolig = 32

Jhollow = T[(D4 —d* )/32
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For composite sections

SAiXi
© ZAi

SAiYi
" YAQ

Parallel Axis Theorem

I = lee + Ah2
Ixx= (Ixx)i +ZAi(Yi - Y)?
lyv= (ly)i +ZAi(X; —lX)2 x

Bending Equation

M/l = =E/R

Power generated = 2nNT

Torsion Equation

T/J=GO/L =t/r
Friction

F=u N

G‘& END OF FORMULA SHEET





