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STRENGTH OF MATERIAL
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Note : i) All7 Questions are Compulsory. Internal choices has been
given in each LO (Learning Outcome)
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~ 1) Incaseofanydoubt or dispute, the English version question
- shouldbe treated as final. .
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Q. | LO | Questions Marks
1. | CO1 | a) Define Principal stress and strain. 5
LO2 = vhed @ g el o aRenfya
B
CO1 | b) Asquarebarof4 cmsideand Imlongis| 5
LO2 reciprocated to a tensile load of 2kN along :
its length, by doing this its length increases
by 1 mmif Poisson ratio is 0.25 find young’s
elasticity modulus and change is width.
4 cm ¥[STT JTel N FHR B8 S i 1m ot
), g & Rem ¥ 2kN 1 G R o
AT B % T s o 1 et Y gt B
gl AR IS B FE 0.25 B T B
SIS PTich G et 3 uRacH s Hifvrg|
OR/3ral
CO1 | a) Define Poisson ratio and factor of safety. 3
LO2 TSI ol JUT & GREM olieh &t GRUTST
feRau ‘ ’
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Q. | LO | Questions Marks

CO1 | b) A pointis subjected to a tensile stress of 7
LO2 100N/mm? and 60N/mm? on two mutually
perpendicular plane and shear stress of
25N/mm? determine normal and shear
stress on a plane inclined at 45° to major

tensile stress.

fodlt famg R 31 @77 wfrser waw:
100N/mm? W& 60N/mm? &% IRER eTga
PRRT &1 36 IRiiad 25N/mm? &1|
TR e Ht FRIRG &1 & U I
T Bl 9 T A A 45° FoT ga B
T W e Td 3690 Hiee sd S

2. | CO3 | Define shear force and Bending moment also| 5
LO1 | write relation between them.
T/ FeT GG s eyt it gRumy fRed
T 375 g Fay ff fiRayy

OR/3reqar
CO3 | With the help of neat sketch draw the diagram 5
LO1 | of cantilever, simply supported and fixed
beams.
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3. | €CO3 | Draw shear force and bending moment diagram | 15

LO2 | offollowing beam.
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co3
LO2

OR/3yar

Draw shear force and bending moment diagram
of following given beam.
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LO1

CO4
LO1

Write down the modulus of section of following
section (formula and diagram only)

) Rectangular section
i) Hollow Rectangular section
i) Circular section

R T A S P & B Jaee Agera
ferg (et ford wd ¥)
) SMABR BT
i) SAPR GG BIE
i) JABR Plc
- OR/3AYar

Write formula only for Bending stress for

followingbeams.

) Cantilever beam with a point load of free
end

i) Simply supported beam with point load at
centre
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Q. | LO | Questions ' _ Marks
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) @i R R R TR arelt dcfiR 4
i) 77 fig W g R At wa sda vy

5. | CO4 | A simply supported beam is hollow circularin| 14
LO4 | section having 100 mm and 60 mm then outer
and inner diameter respectively it is 5Sm in length
having WKN of point load at a distance up 2m
from right support if maximum bending stress not
to exceeds 80 N/mm?find the value of W.

U GRael! bR TRl 3dd 6RO & s
5 Hiex TR 918t v 3riaRes @ sher: 100 Bt
@ 60 Pt 31 T W 1@ WKN RiguR 2@ RR
W2 i) At g W o gen 1 AR srftran
g1 Hfdeer 80 N/mm? g @ W &1 59 s1a
ERIE ] R
OR/3tar

CO4 | A 5mlong cantilever beam is rectangularin| 14
LO4 | section having the ratio of width to depth 1:3
it is subjected to a point load of 4kN at also
free end, also a uniformly distributed load of 1
kN/m on its entire length if maximum bending
stress not to exceeds 75 N/mm? calculate width
and depth of beam.

U 5 Hiex el Selefiar i SaareR @ie
21 Rraeht dietE @ TRt 1 e 1:3 31 59
419 W 4kN &1 figR s9% w@aT RR w® qar
1 kKN/m &1 |afdaRa wR 39! [ o= ®
o 21 3 e sehe wfdeer 75 N/mm?2 &

@t 9 i dierd vd TR s B
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6. | CO5
LO1

COs
LO1

 gfd 300 gaax ufd Afte ) TR axd 21

Derive the Relation for torque equation.

T GO fs
T r
Where,
T=Torque - - 6= Angleoftwist
J =Polar moment of inertia / = length
G=modulusofRigidity =~ fs= shear stress

r = radius

T = 3yreof 0= WIS BT
J =ydlg S ampt [ =g
G=ged Ui fs = 3uHuur giceet
: r =B
OR/F¥a

An Electric motor in transmitting 10 kW of
Power at 300 RPM calculate the diameter of
solid shaft using following data by both strength
and stiffness method.

£5=50 N/mm?, G=8x10*N/mm? 0=1°per meter.
U fgd Wi} 3 e IuEm o §1 10 kW

e gter o1 SwT ARd g ATve 1 AR S
Y (I @ e A1 vl /)
f5=50N/mm?, G=8x10*N/mm? 6=1° ufay ftex
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CO5
LO3

COs
LO3

Compare the weight of a solid and hollow shaft
for per meter length from given data.
Power = 8 kW, RPM = 250, fs = 45 N/mm?

Ratio of outer dia to inner dia =2:1 density of|

material 7850 kg/m?3

i &3 W eer ¥ @ 39 U @Raell aTE Pl

iy e TR R a9 A R Gl Do

afd = 8 kW, 250 9= Wiy fiffe f5 =45 N/mm?

wiaelt ave & R aTedt @ sriaRe @ @

3rguTa 2:1 eref &t &= 7850 kg/m?
OR/3rerar

A closed coil helical spring is made up of
10 mm wire and having120 mm mean diameter it
is having 10 coils. If it is loaded by axial
compressive load of 400N if G = 80 kN/mm? it.
Calculate stress induced and deflection in the

spring.

T §5 gecht B 10 firdt. = aret IR | &
21 R sitga @y 120 fdft &1 qen s
10 Fecht 21 IR $9 W 400N 1 3Fefid HR e
R, gfe G =80 kN/mm? 81 389 ST 31qHq0
wfdea g fagdy $it e Hift
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