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Fourth Semester

Part Time Diploma Course in Mechanical Engineering

Time:

Note :

STRENGTH OF MATERIALS
Three Hours Maximum Marks : 100

) Attermnpt total six questions. Question No. 1 (Objective type)
1s compulsory. From the remaining questions attemnpt any five.
oA B: 0 g DI 7T wAEe 1 (dRgHE geR o)
Sl 31 A meAt 7 F 5 dfw ot g7 Hfw

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

. should be treated as final.
forelt sft TR & g ervran R & ARy § el wwr &
TR Y SR JHT AR

1. Choose the correct answer. 2 each
& IR BT 7T B
)  Inmaking holes in a sheet metal plate with the help of punch, the

plate 1s under which stress
(a) Tensile {b) Compressive
{¢) Shear (d) Bending

o mefi R uaelt arg A sl W BE TR 9, Wi W
-1 Uileet 90 g 8 ?

(31) &7 (7) wdfs7

(W) sgwuy (g) =94

In a gradual loading if load is doubled then strain energy will be
(a) Noincrease

(b} Double

{c) Fourtimes

(d) Eighttimes
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If spfe RO 3 Wt YR @) & 7 e 13 S ot fepfy St
gobR gt '

(31) g gfe &
(@) @ T
(|) IR TW
(3) o T

i) If the number of joints in a perfect frame is 6, then number of
members will be

afe aneef efa § gl & Hwm 6 § a1 sETal o we gl
(@ 7 | (b) 8
() 9 (dy 10
tv)  The point of contraflexure is one where
(a) Shear forces changes sign
(b) Appled load changes sign
(¢c) B.Mchangessign
{d) S.Fand B.M.bothchangessign
R aRedq fig @8 3, PR ®
(a1) STw 9F @1 forg qgo 21
(3) uged ¥R o fIg T5ar B
(W) g1 ool o1 frg sger
(3) 2mowuur Se qur §@ gyl gFf @ R agerT &

v)  One column whose actual length is '/ and its both ends are fixed,
then its equivalent length will be

F T@FY R arafds e 7 R ok Twd ol R aTEg 2,

9 DI TGS darg grll
@ 21 ® 1/\2
(c) ! (d) 2
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Define modulus of elasticity, modulus of rigidity and Poissons
ratio. , : 6
Hfw

Sketch stress-strain curve for mild steel and point all key points
onit. 6

TG T & ol wiEa-faepfy st argd den 9 wR At gEm
Rgatt &t gk

What is a beam? Explain various types of beams with the help of
line diagrams. ’ 6

4o a1 27 R geR & o=l o W A 9eg ¥ aREd|

Define destructive and non-destructive tests. Give examples. 6

el wg srfmmel udeod @) aRfle FifvRr 3k o SaERw
R

Define spring. What is stiffness of spring? Name different types

of snring with their uses. 6
BT 3t oy iRy & & gear Fr Bt 22 R mor
¥ B & AW g 975 Iugr frRken
What is strain energy? Explain in brief. 6
i Saf o1 82 dau o s

A 3 metre long cantilever beam carries a point load of 5kN at its
free end. Another point load of 10 kN is acting at a distance of
1m from fixed end. Draw S.F and B.M diagrams. 9

e 3 M, ol el 9 & T R R 5 kN @t fomg WR
el ameg RR & 1 f, & g = 10 kN &1 g IR orika gl
JTEUT g qT T ey e EiRR
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b)  Arectangular beam of 40 mm width and 100 mm depth is simply
- supported over a span of 4m. If the beam is subjected to 2 UDL
of 6 kN/m on whole length, find the maximum bending stress

induced in the beam. 9

4 o, <t YETe &R ARAHR Pre By 71 R e 40mm
3R TE¥E 100mm 21 39 @ @ieE 9= 6 kN/m &7 T9RaRT 9R
o &1 99 BRA § I iftehad e nidee @1 5 A anh

5. a) Asolid circular shaft transmit 90 kW power at 160 rpm. The
maximum torque exceeds the mean by 25%. If the allowable
stress is 70 N/mm?. Find the safe diameter of shaft. 9

wéﬁmeml@a.uﬁ.q?%kWaﬁqﬁ@am '
%lﬂfﬁwmeﬂaﬁsﬁwﬁzs%mélaﬁa@m
el 70 N/mm? 8 @t o9 &l =itk @ s1a |

b)  Onesteel hollow pipe having outside diameter 25mm, internal
diameter 20mm and length 3m is used as column whose
both the ends are hinged. Calculate critical load. Take E for
steel =2 x 10° N/mm?. 9

AT 1 v Gigell Tefl, Rt I8 O 25mm Jo FaRE
T 20mm T F913 3m 8, &1 TR T &g ST 6T T
TP G R FeoigR B i W s1d FIRR e ¥ RR
E =2 x 10° N/mm? =fifSm

6. a) Asimply supported beam 3m long is loaded with UDL of 3kN/m
over its entire length. Calculate its maximum slope and deflection.
Take E =2 x 10° N/mm? and I = 2 x 108 mm*. 9
U9 A¥C Yglors eR 3 At ol 81 gh! O @ W 3kN/m
&1 wfaRa R fhanehta 21 sieaw gt v 8w s iR
4§ E =2 x 10° N/mm? =17 [ = 2 x 10° mm* &1
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Find forces inmembers AC and BC in bracket shownbelow, 9

FefaRaa s&e & g AC g BC § ai & momFr Hifswy

A3 152571 ¢
20kN
B
7. a) Distinguish between circumferential stress and longitudinal

stress in a thin cylindrical shell when subjected to an internal
pressure, 6
felt aeet derTeR @y F aaie g F HRU S wRed
ftet ok ergdef wiiger 7 afeR Tuw HIRMA

b)  Abeam of circular section of 150mm diameter is subjectedto a
shear force of 70kN. Determine the maximuimn shear stress on
beam. 6
@ gaepR URTeg & eRF &7 @ 150mm &1 39 W 70kN &7
JIHIY 9 FN Bl T 4 W wmad soevn widde s
Gaife

¢) Whatdo youmean by thermal stress and strain? Write the formula
for thermal stress and strain. 6
T feeeT @ aiia Rfofy & ang aar gse §7 adiy ufeed
@ Rl sra e & 5= flad)

8. Write short notes on any three of the following: 6 each

a) Brinell hardness test

b) Factorof safety

¢)  Assumptions made in theory of simple bending

d) Principal plane and Principal stress

e) Slenderness ratio

f)  Charpy and Izod impact test
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