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STRENGTH OF MATERIALS

Full Marks - 70

Time - Three hours

The figtres in the margin indicate full marks

for the questions.

PAKT _ A

1. 
' 

Choose the correct or most appropriate option(s) :

1x5-5
(i) The unit of strain is

(a) N-mm (b) N/mm

(c) mm (d) no unit

(ii) The change in length due to tensile or
compressive force acting on a body is given
by

(a)

(c)

PI

AE

AE

Pl'

(b)
P/A

E

E.
P/A

(d)

[Turn over



Where P : Tensile or compressive tbrce

I - Original length of the boclY

A _ Cross-sectional area of the bodY

E : Young's modulus for the material of the

body

(iii) When a rectangular beam is loaded trans-

versely, the maximum compressive stress is

developed on the

(a) top layer

(b) bottom laYer

(c) neutral layer

(d) every cross-section

(iv) At. the neutral

'stress is

of a bbam, the shearaxis

(a)

(c)

zeto

maximum

(b) minimum

(d) infinity
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(v) When a shaft is subjected
moment, every cross_section
will be under

(a) tensile stress

(b) compressive stress

(c) shear stress

(d) bending stress

2. Fill up the blanks :

(i) Stress, o: :j"'

(ii)

(iii)

(iv)

(v) A heam which is fixed
at the other is called

Polvcr transmittecl by circular shaft :

to twi
of the

I x5-5

unit length
known as

at one end and free

Flooke's law hold good up to

The defonnation of the bar per
in the direction rlf the force is

Write true or false :

(i) when a body is subjected to two equar and
opposite pushes, as a result of which the
body ends to reduce its length, the stress and
strain iriduced is compressive. r

(3)

I x5-5
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(ii) A'simPlY suPPorted

supposed on mole
beam is one which is

than two suPPorts'

(iii) The bending moment at 
?. 

p.oitt' 
"^1 " 

beam

is the algeb"raic sum of all the moments on

either side of the Point'

(iv) The bending moment at the ends of a simply

suPPorted beam rvill be zero'

(v) Maximum torque transmitted by a circular
\ / 

solid shaft, T : nll6rD3' i

4. Answer the following questions :

(i) Define strength of materials'

(ii) 
.What 

is Poisson's ratio ?

(iii) Define normal stress'

(iv) 'What is bending stress ?

(v) Define pnncipal planes and principal stresses"

(vi) What is bending moment diagram ?

(vii) What is shear force ?

(viii) Define Youngls modulus'

(rx) What is Torsion ?

(x) What is Polar modulus ?

s0(P)

1x 10-10

83t, (4)
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PART - B
:

Answer ffiy frye questions.
-'I. What is "stress_shain 

diagram ? Explain withdiagram' whui ;;" properfies thar can beobtained from t"nJoi'test ? Explain. 5+4=92. What are the assumptions made during thefrltIH ;l*i"Tt equation ? Derive the
4*5:9*.,. '' Xlhqt are the assurnpl.

anarysis or rorsiffi#;,:fl #;,fffi6trequation. ---,vr 
t+s:g

, A sirnply supported beam^h^as a span of 5m andcarries trvo point rouarl} { d"ft'ffi k}.I at;:i:?T 3ffinffi &il#,he 
be_am

(a) A rod ti.Tl long 
Tq of diarneter ,, 

"^il"'lHil:,|:"H*a nutiTffi rN i;
il?:H#; ;:""fi i: Tl;l"Jm:

: (r) the strecs 5

(ii) the sftain and
(iii) ,the elongari* o, the rod

E

r;,i
l',':.

tl '\

(5)
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(b)

6. (a)

Calculate the murimurn stress induced in a
cast iron pipe of external diameter 40 mrn,

internal diameter 20 rnm and length 4m
when the pipe is supported at its ends and '

carries a point load of 80N at its cenfte.

4

A solid shaft of 150 mm diameter is used

to transmit torque. Find the mu<imum

torque transmitted by the shaft if the

maximum shear stress induced to the shaft

is 45 N/mm2.

(b) A solid shaft has to transmit 7 5 kW at 200

rpm. Taking allowable shear stress as 70 N/
mm2, find suitable diameter for the shaft, if
the marimum torque transmitted at each

revolution exceeds the mean by 30%. 5
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