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STRENGTH OF MATERIAL

Time : Three Hours Maximum Marks : 100
Note : ) Attempt total five questions out of eight.

b)

)

d)

b)

T TG H F U9 4T & HIRA

i) Incase of any doubt or dispute, the English version of question

should be treated as final.
frdt off JPR &b Tog 3remaT A Hr fRufey d s wer &
beT @l JifH TFT TR

Explain thermal stress in brief. 3
afia vfiea a1 |faw § FHesl
Write short note on Composite bars. 3

YA Bel R e fewmolt e

Establish relation between young's modulus of Elasticity, Modulus
of rigidity and poisson's Ratio. 6
IJF TRl U, gedl U JT Yo U A §99
YT B

Draw stress - strain diagram for mild steel and explain yield point,
elastic limit and proportional limit. 8

g UG $ (U ufcwe-fagpfy Mg a71sy aur wwa g,
AR HHT TAT FEMAUIS HHT TS

Write short note on factor of safety. 3
ReT Ui R Aferw feryoft faReu)
Explain destructive and non- destructive test. 3

fAmreft gem srfammell wderor 1 FE=TRU
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d)

b)

[2]

Wirite the name of six mechanical properties of material and define

it. 6
verf & B e P & 9 RiRa @ 3 aRwIRE @)
Explain Rockwell hardness test with neat sketch. 8

e fod 6l WEEar ¥ Adde BORAT TET BN THATEU

Define point of contraﬂexuré. 3
ARy wRad fig @1 R Hifr

What is beam? 3
ERT T 8P

Write short note on principal plane and principal stress. 6

I Jd T =0 Hfded R Gl fewoft faRew)
Draw S.F. and B:M. diagrams for the beam as shown in
figure (1) 8
o (1) 5 fe@r 7 ox7 & R S.F. den B.M. v @R
J
R 12 5
T C D T
f—1m—f
T

4 ' L
1 Hin 1

Figure 1

Define flexural rigidity. 3
9 gedl Bl R Hifrg)
Write short note on neutral axis of beam. 3

ERT P IR o1ar W GlRE feogoft Rikgv
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(3]

¢) Atriangular beam 100 mm base width and 150 mm height is
subjected to a shear force of 13.5 kN. Calculate the maximum
shearstress and draw the distribution diagram for the shear
stress. 6

W@ TR TReeT Y ET 100mm T T2 150mm S
ORF IR 3T0UTT 97 T A 13.5kN 21 31ferpan 39wy ufied
PN G ST DINT UG w90 Ufded fJavor s Wifw

M o E
d) Provethat:7=;;=i 8
where, M =Bending moment,
I=Moment of Inertia of the area of cross section
o= Bending stress,
Y=Distance of extreme fibre from the neutral axis
E =Young's modulus of elasticity,

R =Radius of curvature

M o E

SRR ST R
gl .M=W3ﬂqpf

I = STIRY PIC & §Ihel BT Secd Segef

0 = =T Hfded

Y= {5t R i SqRiE dT § Q@

E = I YR orieh

R = a@ghar e

5. a) Whatdo you understand by torsional sectional modulus? 3
WRI§ 3MPhT AMYIE | MY a7 FHSd &7
b) Define polar moment of inertia. 3

gdlr Sied amgyf @t aREfiE $ifdr
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d)

6. a)

b)

d)

[4]

State the assumptions made in the Euler's column theory. 6
e’ &b T fIgra A A T sraeRom forRa

A solid circular shaft transmitted 100kW power at 200rpm. The
maximum torque exceeds the mean by 20%. If the allowable
stress is 70 MPa, find the safe diameter of shaft. 8

T 3 JABR M9 200rpm W 100kW afRy gRRid @t &1
Hftrepe 3mmepf iRId & 20% ¥ 21 A} S1Ed IRwe 70MPa
g AT e B N S i)

What do you understand by equivalent length of a column? 3
Y DI JedqH TR H Y FIT FHHAT B2

Explain the failure of long column and short column. 3
e WY G oy W b RAwerar @l a9yl
Write the difference between truss and beam. 6

&t den =T § iR faRauy

Ahollow steel column of 150 mm enter diameter and 25 mm wall
thickness is 3.5 m long. If one end of column is fixed and other is
free. Find crippling load for the column. Take E=200Gpa. 8
TF 3.5 m A UG & WRES TIFT Pl 918 a9 150mm T
SR &1 A1erd 25mm & A T P I R o1meg O 3T ga
g, T @1 Bifdd IR 1d HFT E= 200Gpa o

Explain the use of different types of springs. (in brief) 3
fafrst gpR &1 BT b IR FHegel (W o)
Explain the types of frame with the help of diagrams. 3

fafs ¥R & el o RiIFT gRT FHI=U

A copper rod ABCD of 800 mm? cross sectional area and
7.5 mlong is subjected to force as shown in figure 2. Find the
total elongation of the bar. Take E=100 GPa 6
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d)

b)

[5]

Teh B Y8 ABCD & 3R FIE T &5het §00mm? T2 7.5m
TS R s 2 & TR o1 SR fhT 91 21 AR & o g
o1 HIRTGI E=100 GPa o

A B C D
40kN €— 30kN < > 20kN — S0kN
K 3.5m A#—1.5m —¢—2.5m A
Figure2

A spherical shell of 2m diameter is made up of 10mm thick plates.
Calculate the change in diameter and volume of the shell, when it
subjected to an internal pressure of 1.6 MPa . Take E =200GPa
and p=0.3. 8
T 2m R dTel MADR Gl DT 10mm AT @I | F7:-T 17
2 WA b IR qAT AT F IRacH BT 1 HIRAY STl g4
1.6 MPa @1 31iaR@ g/ o & 81 E = 200GPa iR pu=0.3 ol

Distinguish between fatigue strength and fatigue limit. 3
sifr e Jar sifa e o iR forfag

Specify the ball size and the magnitude of load applied in case of
Brinell hardness test. 3

3 waRaT wteT & A H g PR U WY AR b aREm
B IoaiRRga I

The elastic and shear moduli of an elastic material are 2x10'! Pa
and 2x10'9Pa respectively. Determine Poisson's ratio and bulk
modulus of the material. 6
T UgTef BT T UG JIGHYT uris shHeT: 2x 101! Pa v
2x10'0 Pa 21 ugref & forg UresM oUW g Alge™ S
HIY|
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[6]

d) Whatis the length of uniformly loaded cantilever beam if the
defection at the free end is 2cm and the slope at the same point is
0.01 radian? 8

FARAART 9R dteft Heet SticTe o~T Gt T T §? Al gaa
RR W 2cm 1 R8T qor S fig R @ 0.01 W )

— S P

$/2019/6253



