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STRENGTH OF MATERIATLS AND MECHANICS OF MACHINES

Fhours

INSTRUCTIONS TO CANDIDATES

— You should fave the following for this examingtion:
Amswer baokdet;
Lrawing IHSTXuiens;
Seientific calculaior,
This paper consists of EIGHT guesttons in TWE seciions: A and B.
Arswer FIVE guestions, raking at lease TWO guestion from each secrion.
All gquestions carry equal marks.
Maximum marks for each part f a questions are indicated.
Candidates should answer the guestions in Erglivh.

This paper consisés of 6 printed pages.

Candidates should check the question paper to ascertain that
all the papes are printed as indicated and that no guestions are missing.
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SECTION A: STRENGTH OF MATERTALS

Answer at leasr TWE questions from this secrion,

I (4] (i) Define Poisson's ratio of anenginecring materal and state its 5.1 units.
ity Disnngwsh between modolusiof elastoity and modulis of rigidity of an
cRgineermy material, '
{} marks}
(i Asolid alloy barhas a lengeh of 14060 mm and a diameter of 3% nm. When it is
subjected to a compressive load of 50 kN, its lenpth reduces by 0.0364 mum and its
diameter tncreases by 0.00318% mm. When subjected to 3 pure torque of 150 NM, it
undergoes an angular twist of .27, Determine the following for the alloy:
(1) micdulies of elasticiny;
(11} Poizson’s ratio;
(i)  moduloy of ngidity.
(11 marks)
() Figure | shows a simply sapported beam. Determme the:
(1) reactions at the supports;
{31) bending moment at the point of action of the 50 kN load;
(m)  shear force an madspan.
(5 marks)
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3 (Al A cantilever beant of length L metres camies o concentrated load £ Newtons atits free
end and a uniformly distribored load of intensity W Newtons per meter over its full
span. Lsing the principle of superposition, show that the maximom defiection of the
boam, fimey is given by
SR B
v gl 55 )
where £ = flexnral rigidity {14 harks)
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{y  Asemi elliptic leaf spring has 8 plates each of breath 30 mm and thickness 5 mm. The
length of the longest plate 15 1.m and E = 30 GN/m?. The stress in the spring 15 notto
excepd 20 MN/An2 and the maximom spring deflection is to-be 10 mm. Determine the:

(i) maximin permissible load:
(11} requrred radms of curvaire.

[ & marks)
SECTION B; MECHANICS OF MACHINES
Answer at least TWO questions from this section,
S [} With the aid of skeiches. explain the difference between fiat beit and vee bell drives.
(4 marks)

()  Show that the lorgue T transmitted by a pair of wom clutch is given by:
F= 1 WH
where ¢ = cocflicient of foction between the surfaces:
W = axal forces pressing the surface fogether;

R = mean radiis of the frietian sorfaces
{10 marks)

() The following data refers o a cons'elutch:

. inside dinmeter of fnction = HK) i

= outside diamcter of frction surface = 40 mm
axial load pressimg the surface togetiher - 25 kN
coefficient of friction between the surfaccs = a6

- rotationat speed - IS0 revimin
coRg angle = A5

Neglectimg clutch slip, determine the power transmitted by the clutch if the frichon
SUTTACE S AP WO famarks )

SR i) {1) Dhefine radins of gyration of a body.
(1) State the parallel axes theomrem.
i4 marks)
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i) Show that for a rectangular section of breadih-& and depth &, the moment of 1peria b
about the centroidal axis X-X 15 given b

= -1--2' (7 inarks)

(] Therotating pactsof & mill have a mass of 22N kg and o radvs of gyraton of 600 mm
e mill is innially stavonary. By means of 2 clutch, the mill is suddenly coupled o an
elecidc motor e at | 200 revfman. The rotor of the motor has a mass of 120 kg
and a radivs of gyration of 38} mm. Determine the:

{1} speed of the motor and mill immediately after couplhmz, m s
{1i] kinetic encermy loss due to the conpling.
: 19 Tnarks)
; () Show that for 2 body moving round 4 cirenlar ek of radies v at a velocity V. the
centripetal acceleration o is given by

i l: (6 marks)

(hj Figure 3 shows a homogeneons disc of uniform thickness, wath four holes P, (). R and
S. The disc rotates on 4 spindle about its axis. The diameters of the holes P, QL R ad S
are 25 mn 30 mm; 20 mm and 15 mimc sespectively and the distances of their
respective centres from the spindle are 200 mim, 100 -mm, 150 mm and 200 mm.

An additonal hele T s o be drlled through the dise t restore balance, I the diameter
af hole T 15 10 be 26 mme_determine the:

i) required eccentmcity of holedT;
(i} angular i.||.L:1inaai~m:_n1‘ holes T irom the fine of P
{14 marks)
F:i;,;. 3
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