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INSTRUCTIONS TO CANDIDATES

You should have the following for this examitation:

Answer boakles:

Mathematical tablestsctentific caleulator:

Chrawing dnstrumeants.
This pager consists of FIGHT guestions in TWO sechions; A and B
Answer FIVE questions taking at least TWO guestions from each section.
All questions carry equal marks.
Meximum marks for each pary of a question are indisated.
Candidates shonld answer the questions in English.

This paper consists of 5 printed pages.

Candidates should check the question paper to ascertain that all
the pages are printed a5 indicated and that no questions are missing.
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SECTION A: STRENGTH OF MATERIALS
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i (K} Define bending moment al & section of a beam and state 1ts ST tnits. {2 marks)
5L ey

ik} Abeam of length L is simply supported al s two ends and carries a uni formly
distributed foad of intensity W per metre over itz full span. Show that the maximum
deflection of the beam, va.. iz given by;

_ Swi!
Yo = 3E4FT
Where EI = flexural rigidity {10 marksz)

tcy  Figure 1 shows a simply supported beam. Determine the:

i) reactions at the suepports Pand (; ~
{il}  shearforce at point B;
(Wi} bending moment at poim B

(8 marks)
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o {a)  Idistinpuish between stress and strain as applied to0 engineering materials, {2 marks)

(b} A cylindrical pressure vessel is required (o store 2400 litres of methane gas st & pressire
of 600 kN/m?. The efficiencics of the circumferential and longitudinal joints sre to be 3
% and ¥3% respectively. The nltimate strength of the shell plate #5400 MN/m? and
a factor of safety of & is eeommended. The cvlinder length 15 to be 1 8
times the diameter. Determine the required:

(i} cylinder diameter:
(ti)  cylinder length:
(1) shell plate thickness,
(11 murks)

2501202 2503202 2509/202 2
2502202 2508202
Gt I Now 20




e

3 4]
(b}
A )
i)
2501202
2502202

L o VT R

A sobid rectangular bar has cross sectional dimensions of 10 mm x 8 mm. The 1.5 m
fomg bar is subjected to a tensile load of 4 kM. 'The modulug of elasticity of the matenal
15 185 GN/m? and the Poisson’s mtio 15 (36, Detcrmine the changs in the:

(i) length of the bar;
(i1} dimenston of the 10 mm side.
|7 marks)

A solid circular shaft of diameter d transmits atorgee T . Show that the maximom

shear stress {7 ) in the shaftis siven by:

16T

WEk—rr
= 14 marks)

A sofid circular shaft 35 to be designed o ransmit B0 KW at a speed of 1400 revimin,
The shear stress in the shafl 15 not o exceed 30 MN/m® and the angalar twist is not 1o
exceed [2° per metre length. Determine the menimurmn shaft diameter required

Take modulus of dgidity G = &0 GNjn®. (10 marks)
LE) Deiine o spring asappiies womechanical svstens:

1T Wath the aid of sketches, state three classes of springs used in mechanical
Sy SICmE.

(8 marks)

Figure 2 shows a cantilever ABC, fived al'a and carrving a vertical-load of S0 ar the
fres end €. The cantilever 15 made from & 10 mm diameter rod of modulus of elasticity

200 GNmE: Delerming the vertcalsdeflection at the free cmd C. [1Z marks)
W=sH
|
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SECTTON B: MECHANICS OF MACHINES
Answer af least TWO questions from this section.

=i ta)  With the aid of a diagram. name the clements of a simple cpicyclic sear train,
{3 marks)
{b} Figure 3 shows an overdrive type gear box im which, X is the input shaft and Y is the
outpat shaft. The input shaft X transmits 90-kW at 1300 revimin, while the outpuat shaft
mins at 468,73 revimin. The nambers of lecth on the wheelsare P30, Q 60 and 1 40, [f

the overall efficiency of the gear train i 90% determine the:

(i) numbers of tecth onwheels B S and W:

(i} fote required (o fix the gear howsing.
(17 marks)
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State three factors which aflfect each of the following,
{1} angle of lap of a belt drive:

(i} torgue transmitted by a plate cluteh assembly.
(6 marks)

An open flat belt drive is fo be designed to transmit 78 kW of power from an electric
motor running at 1600 rev/min to a coffee mill, ranning at 800 revimin. A 300 mm
diameter palley is to be used on the motor shaft and the centre distance between the
shafts is to be 1500 mm. The tension in the tght side of the belt is 1o be 2.5 kN and the
mass of the belts is 0.8 kgl If the coefficient of belt friction is 052, detcrmine the
number of belts required. (14 marks)

(i) Define the term linear momentum and state itz 8.1 units,

(il Show that for a body in linear motion. the force F applied to the oy equals the
rate of change of its linear momenum,
{7 marks}

An engine ly wheel has a mass of 40 kg and a radius of gymation-of 320 mm: Whes the
engine fuel supply is cut off, the fivwheel retards 1o rest from a speed of 3600 revimin,
In 400 revolutions. Determine fhe:

{1) angolar retardation,
£in retarding tongue. (11 marks)

The propeller of a light excraft setates at 90 rev/min. If its moment of ineria is
200 kgm?, determine the angular MHOIE L. {2 marks)

Distinguish between static and dynamic balancing snd give one cxample in each case,
4 marks)

A truck of mass 20 tonnes has road wheels of 720 mm diameter. The total resistance o
the- motion of the ruck is 1200 M. The engine develops a power of 80 KW at ifs
maximum speed of 300 rev/min and drves the axle thiongh a gearing sysiem.
Derermine the:

{1) time taken e each full speed from rest on level track if the gear ratio is 1511,
ransmission efficicncy is 92% and the engine orgue is constant.

{(8)  gear ratio required to produce an aceeleration of 025 mis? upan incline of 1 in
atkat a transmission efficiency of 8R%,
(16 marks)
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