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Fourth Semester
Mechanical Engineering / Production Engineering
Scheme OCBC July 2022
STRENGTH OFMATERIAL

Time : Three Hours Maximum Marks : 70

Note : )) Attempt total six questions. Question No. 1 (Objective type) is
compulsory. From the remaining questions attempt any five.
DA B: U & HIVYI U i 1 (TGS UPR @)
el 31 Ay met § | Rl e @t g PR

i) Incaseofany doubtor dispute, the English version question

should be treated as final.
forddt ft JPR & ¥ieg et fiare FY R F il yr &
b @t 3ifem 7 SR
1. Choose the correct answer. 2 each
e IR BT TIT HifoW|

)  Theratio of shear stress to shear strain is called as
(@ Young'smodulus of elasticity
(b) Bulk modulus of elasticity
() modulus of rigidity
(d) Poisson's ratio
JTHIV HTA T A ARy B S g
(37) TR BT T YUl
(¥) UIRRATT BT &b TONH

(|) goar qore
(%) digem fasafy

i) Bending moment is maximum on a section of a beam where shear
forceis

(@ Minimum (b) Maximum
(c) Changingsign (d) Equal
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(31) =gam (9) siftrmram
(W) 31 o1 Rrg gqer@r 8 () WK
i) The neutral axis of a section is an axis at which bending stress is

(a) Zero (b) Minimum

(¢) Maximum (d) Infinity

el wTe T SeRT arer Bt 8, R W 0 vt g &
(31) (9) ~ggaw '

(%) aferpam (%) 3rd

iv) Polar moment of inertia of a solid shaft of diameter (D) is

g (D) & T 3N e o1 YT Sige sl &

(@ m/16 x D3 (b) n/16 x D*
(¢) w/32xD?3 (d) /32 x D*

v)  The maximum slope of a cantilever beam carrying a point load at
its free and is at the
(a) Fixedend (b) Freeend
(c) Centerof span (d) Anywhere inthe span
T PR §1F & Tad AR R FguR & & o 39 W aiftre
el Il &
(31) emEg MM W (F) @@ag R
(V) o= & 78y (8) &= H 3 ot

2. a) Define Modulus of Rigidity. 2

TR Ui B TR FIRR .

b) Explain the following terms: 4
)  Strength 1) Hardness
frfaRea o ot Fwengd |
) e i)y @doRar

¢) Asteelplate 6 mlong, 150 mm wide and 15 mm thick is subjected
to a pull of 600 kN. Find the change in length, width, thickness and
volume of the plate. Take E=2 x 10° N/mm% m=10/3. 6

Teh ST Y Ufgent & amars 6 Hiex, s 150 e, sk e
15 forft. 81 39 ufget it ewars i fRam § 600 kN &7 a9 s

W gl FTs, diers, A U@ e o gRads g Hin)
E =2 x 10° N/mm?2, m = 10/3 =iifSR|
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3. a) DefineProofresilience. 2

s fasfr St @t Ry HifvRy |
b)" Draw Stress-Strain curve for mild steel and indicate its salient
" points. 4
75 T & fory Ree-Rghy ona Eifd W e T
famgatl &1 gafgd|

¢) Asteelrod ABCD of 800 mm? cross-sectional drea and7.5m
long is subjected to forces as shown in fig. below. Find the total
elongation of the bar. Take E = 200 GPa. ' 6

T ¥id 88 ABCD a1 dre a1 89ther 800 2 qaur aiard
7.5 "R &1 i Y R o SR el aet vgeE 21 B I ot
TR & HIRR| E = 200 GPa AR

A B C D
30 kN
o TR S by oo - ] >
40 KN 20 kN 50 kN
[ b ) d

4. a) Asimply supported beam 4 m long is loaded as shownin fig.

below. Draw the shear force diagram. 6
TP Ig 9 R B A 4 IR 3 ST RRA W R &
AR IUHA g NG AN .
4 k|N ] I/ 2kN/m
A B
D C
_om *71 m * L5m
l¢ 4m N
" d
b) Drawthebending momentdiagram forthe fig, givenin above question.
Also find the maximum bending moment in the beam. 6

SR oy 1T RE P TR 4R UG R BT 5 st R
TN M R R §o amget o Peeifery
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5. a)
b)
6. a)
b)
7. a)
b)
8. a)
b)
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State the assumptions made in the theory of simple bending. 4
g & Rigia & o T seuRu @e HIR|

A simply supported beam 4 m long is loaded with a uniformly
distributed load of 3 kN/m over its entire length. Calculate its
maximum slope and deflection Take EI =80 x 10°N-mm?. 8
T TR I U 4 HieR oell 81 3! I o8 WR 3 KN/m 1
TAfRaRa wR frarefer 81 i e T &y @1 99 |
HIRR S&fs EI = 80 x 10% N-mm? 2!

Explain polar moment of inertia. ‘ 4

ydig S smgut @t FHERA

A solid circular shaft transmits 90 kW power at 160 rpm. The
maximum torque exceeds the mean by 25%. If the allowable
shear stress is 70 N/mm?, find the safe diameter of the shaft. 8

W 3 TR A9 160 T3, R 90 frcliare afat arf¥e et
31 e g et aiEd | 25% e g1 Al AT oI
Tfeet 70 N/mm? & @Y 2I0e o QR & o Hifswl|

Define spring. Write about different types of springs. 6
31 3t oRoiia HRRA Rifter JeR 6 BT F TR o T
A closely coiled helical spring of mean diameter 140 mm is
made up of 10 mm diameter steel wire. Calculate the direct

axial load, the spring can carry if the maximum stress is not to-
exceed 100 MPa. 6

140 . st @ &Y @ Faa PeferT gferper B 10 .
IRT & aR & o+ §1 T gRT 98 fhar ST AR arel v
el wR R, aft afea ufiee 100 MPa &

Derive the expression for longitudinal and hoop's stressesin a
thin cylinder. 6
gae Rieiex ¥ arpdedt ok goa vt & forg siftrafdy smw &)

“Calculate the thickness of metal necessary for a thin

cylindrical shell of diameter 500 mm to withstand an internal
pressure of 2.5 N/mm?. If the maximum permissible tensile
stress is 50 N/mm?. 6

W 500 frft. =T % e udet SR S & 2.5 =g/t
T Ve RN & Y e Aier s HiR Ak uig @
St 3FFa o e 50 ReA/fE? el
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