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Strength of Materials

ane: 3 hes, Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question fi; mou
4 2. Missing data, if any, may be suitably assumed.
£ Module-1

I a Lxplan clastic constants.

b, A compound bar ABC 1.5m long is madc up of two parts of
cross section area of alluminium bar is twice that of ste s subjected to an
axial load of 300kN. If the clongations of aluminiw rts arc cqual, then
determune the lengths of two parts of the compound bar. nodulus of clasticity of stecl

as E.= 200 GPa and aluminium is ¥4" of E,.

(08 Marks)
nd steel and the

SO, will be treatad s

fie remaiming blank pages

OF cquakions wtten ¢y, A28

al cross

(12 Marks)

= g 2 a. Lxplam the relationship betwe It (04 Marks)
= b. Prove that the sum of't Al streSfes on any two perpendicular planes in a general two

& 5": dimensional stress sy Gv) (08 Marks)
R € A steel bar is 16m o a lempc.r‘:lun, 24°C find the free expansion of the bar. If the
£z temperature is raiSey, Take E = 200GPa, « = 12 x 10 %/°C. Find thermal stresses
Z; produced when : i) fige,expansion of bar is completely prevented ii) Bar is permitied to
<5 expand by 3.3n SR (08 Marks)
;_ = 3 a ¥ (04 Marks)
B b. F ' h \\nh UDL ot o’ kN/m lhlougmul lhc s‘p.m ',(‘m plol the sheartoree
S : . (06 Marks)
-t S d BMD tor a bmm shown in Fig. 03(1.) Locate lhc point of contr: nk xure and

-‘“.r. ding moment.
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Fig.Q3(¢) (10 Marks)
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OR (1Y} rks)
4 Eatablish acrelationsbhip between SEL BN and intensity of loading:. (
b Draw SED and BMD tor a cantilever beam shown in Py Q4(b).
ll,b N
16t . .
axvyly ._\_.J — £
'\_ —— & X AW aS ') i L
E O P T L]
Flg.QJ(l\) (O arks)
< A beam AB s oaded as shown in Fre.Q4(e). Plot SED and BMD.
IS S t('h‘"
A AV /}
C
- 3 R S a2,
Fre.Q4(c) (10 VMarks)
Module-3
@ DListthe assumptions made in simple theory of bend (04 Marks)
b Establish a relationship between moment and T adius o (06 Marks)
<. A Tm long cantilever beam with T — section iseStE omt load of TOKN at s fice
end the size of the Mange is 140 x 10mm and’ depth of section 1~ 1530mm, Thickness
of web s I0mm. Determine the maximum N and Maxumum compressive stress
mduced in the section and draw bending stres A0 Marky)
6

Denve an expression w determine sh
b, The unsymmetrical |

\ - section shown in
Diraw the shear stress variation Ariprm ac
4 i

atrrangular section. (08 NMarkay
(b) 1s subjected to a ~hear foree o1 20K\
e depth.

-
— -
Ty
I s

Fig Q6(bi (12 Markay

Maodule-4

7 a. Lxplam pure torson and hist the assumption in developimg the theory of pure

toron

cong

S Nk
M water pipehine is 750mm. It has to withstand @ water head of 60m: 1ind the

thicknese unless prpe if principal stress s 20N/’

Take unu weight of water as
3
‘)Kl()\ m.

(U3 Marky)
S thiek eylindrical pipe with outside diameter and intermal diameter 260mm s subjected 1o

n e l fluid pressure of T4N/mm™. Determine the maximum hoop stress developed i
».4hc cross seetion. Sketeh the vanation of hoop stress across the thickness of prpes What s tive
rccnlup. crror, 11" the maximum hoap stress is found from the equation of these pipes?

(10 VMarky)
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OR
Dern e 1 torsional equation with a neat sketeh. (
A hollow propelier shafl of a tishing boat is 10 transport 3750K W, 240rpm i the
drameter is 0.8 times the external diameter and it the maximum shear stress developed
be mted 1 T6ON/mm'. Determine the size ol the shafl. (12 Murks)

Module-5
List the various assumptions to derive the expression for buckling load v cofimn
| viarks)
other end
(06 Marks)

Derve an expression o determine buckling load for column whe
s himpad,

\ hollow cast iran column whose outside diameter is 200nm s 20mm s 4.5m
long and s fixed at both cnds. Caleulate sate load by Rj using factor of
ey 2.8 Find ratio of Euler's to Rankine's rule ke mc s of clasticity as

. 10N mm’ : Rankine's constant - L for both end
1600

(10 Marks)

OR
Derive a deferential equation for deflection ation using ncat sketch

(08 Marks)
An overhanging beam ABC supported B is loaded as shown in Fig.QlO().
Determine the deflection at free end C and{y Blim deflection between A and B. Take

& = 200 KN/mm?, 1= 45 % 10‘mm®. ¢

(12 Marks)
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