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THIRD SEMESTER

MECHANICAL/ ELECT.MECH. ENGG./RAC/
CEMENT/FOURTH SEMESTER PTDC MECH.

SCHEME JULY 2008
STRENGTH OF MATERIAL

Time : Three Hours Maximum Marks : 100

Note : i) Attempt total five questions oui of eight.

ool AS H A Uig 997 & DI

ii) Incase of any doubt or dispute, the English
version question should be treated as final.

fored} +ft PR & wWoE 3rem Rag & fufy §
3iSft HTeT & 99T B 3iferT W SR
1.__a) Define proof resilience. 3
yTor fagafer St et ufwifde hifm)
-b’l Define factor of safety. Write the criteria for
taking factors of safety. 3

RAIT UMb &b qRTRT HIfTY Ud e qunis o
& fafms wre! o fafaw
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c)

d)

2. )

@)

Calculate the strain energy stored in a bar 2 m
long, 50 mm wide and 40 mm thick when it is
subjected to a tensile load of 60 kN.

Take E =200 GPa. 6
T 2 Hiex &t 50 feft. =it & 40 rft, Wt B
4 wie Ry ISt Ht o Hfe 9fd v w
60 fpelt I &1 T WR uga &

#IfT E = 200 GPa rgpvonline.com

A copper rod ABCD of 800 mm? Cross sectional
area and 7.5 m long is subjected to forces as
shown in fig. 1. Find the total Elongation of bar.
E=100 GPa. 8
0% iR B¢ ABCD foraa e o &mrat 800 fii?
aer g 7.5 4% 81 R 1 & R sl ga

Wga 31 B &1 Pol AR I aRi| E=100 GPa

30kN 20kN

40kN - — € — 49— = =3 50kN

3, .
% 5m _*_ 1.5m * 25m _’]|

Figure 1

Explain any three mechanical properties in brief
for metals. 3

argaft & forg g ft offsr ifye o @ dag o
qEE|

(2
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c)

2

3. )

d)
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3)
Define non-destructive test. 3
arfdmeft adteror @1 wRenfia Hifdigl
Draw stress-strain curve for mild steel and
indicate its salient points. 6

7 T & e wfved- gk sme ifte @
T g gt @ qafed|

What do you mean by thermal stresses and strain?
Obtain expression for it. 8
ardta wfdeet @ ol & oy oar wwea 82 399
forq wHtes<or aH i)

Show distribution of bending stress over 'l'
Section. rgpvonline.com 3

'I'-uRewg W 9@ Tiveer & fR{avor a1 gufgd
What is a neutral plane and a neutral axis? 3
IGRIF a1 Ud SQRA 3ar g gt @7

State the assumptions made in the theory of
simple bending. 6
g & Rygicr & 7L 1 faERony frRay

A timber beam of rectangular section supports a
load of 20 kN uniformly distributed over a span
of 3.6 m. If depth of the beam section is twice
the width and maximum stress is not to exceed
7 MPa. Find the dimensions of beam section. 8

PTO.
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(4)

U lepg] &l ATGATDBR TR H T favgfey 3.6+
q¥ 20kN @1 WAfAaRa WR wgad 81 afe e &
ufRed &t TevIE SH! BgrE P 31 T & v sifeve
yfcig @1 HF 7MPa 8 o) 87 & IRese & 31PN
T HIG ST HIforg |

State expression for the deflection of following

beams. 3

i) Simply supported loaded by U.D.L.

11) Cantilever loaded by concentrated load at
free end rgpvonline.com

Fefeifad u=a & fadly aq i ke

1) YA oA & W faRgfy oR wnfdaRer 9R
i) PuITiic oA & T RN ® famguR
What is the point of contra flexture? 3
AR qRec fwg o= B &2

A rectangular Cross-sectiont beam 100 mm wide
and 200 mm depth carries a shear forces of

500 kN at a section. Sketch the shear stress
distribution curve across the section. 6

0% ARAIBR UReee H &v 100 fpf, 9t @
200 fort. &R 21 I W 500 kN BT JGHUT &
fenamefier 21 gweh forg srowuur wftyaer fewor s
i |
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()

A truss of span 10 metres is loaded as shown in
fig. Find the reaction and forces in the member
of the truss. 8

10 1. gy areht <t R & argar wiRka @)
anereal R ufdfhar 61 va W sragdl H g STid
Hiforuy

SkN
C

6 kN

o0 or o«0° 305,

E
10m

rgpvonline.com

What stresses are produced in the wall of a thin

- spherical shell when it is pressurized from inside?

3
Udel MelpR e § FaRd 3™ Wgad 8- W
- uferaet Ius gt 87

How will you distinguish between a thin walled
and thick walled pressure vessel? 3

Ucel YT TG HIS P H TR TE Hifdm
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(6)

¢) Athin Lyhnder shell of 400 mun dia is to be used

d)
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~ for an internal pressure of 2.4 MPa. find the
suitable thickness of the shells, if allowable
compressive stress is 50 MPa. 6

400 fort, SARY a1l Ul AR @i 2.4 W
URRheT AR 1 v Wgad fbar wirar &1 afe
I FdtsT uftiect 50 R URenat &1, o @iet i
U AICTE ST Hd)

Derive an expression for slope and deflection at
the free end of a cantilever with concentrated load

at the free end. 8
PrerITieid O b e RN W g R & farg
oIt Ud fa8rg o1 weftemur s i

What is beam? | rgpvonline.com 3

oRA FAT BT B ?

What are the sign convention for shear force and
bending moment? 3

OB g IR e eyl & forg fFr Ry
qe1gY |

Abeam AB 6 mm long is simply supported at A
and B. It is loaded with uniform distributed load
of 2 kN/m for a length of 4 m from A and uniform
distributed load of 4kN/m for a length of 2m from
B. Draw shear for diagram for a beam. 6
Contd.....

6
WWW.rgpvo Hif?l e.com

w0y dufjuosdirmam

woyauuoadirmmm



www.rgpvonline.com

d)

S5/2017/6253

)

T 6 HieR At Yarerd eRA A iR B W anerfdd
%WWZRN/H]WWWHW%A@4#TH?
% UgFT & T 4kN/m @1 FRfIafa 9 g B9
2 Hiex T wge 2

3YPYUT T 3IRYG g1 |

- For a given beam as per Q. No. 6(C) Draw

bending moment diagram. ' 8
ue 8. 6(C)H g1 18 B=A & forq dav ammgf o
T

rgpvonline.com

What is Slenderness ratio? 3
T YT a1 87

Distinguish between abeamandacolumn. 3
T U9 AR T § iR W i)

Define Spring. Draw sketch of leaf spring and
writes its uses. | 6
B @ aReifee FR) g=agR et o1 R
diger FP IR fafau|

A closed Coil helical spring of 10 CM mean

diameter is made of 20 turns of 1 ¢cm diameter
steel wire. The sparing carries an axial load of
100 N. Calculate the maximum shear stress
induced in the spring and deflection caused. Take
modulus of rigidity C = 8x 10° N/cm?. 8

137 PT.0.
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@)

Th ga PUSAGR PA, T i @
10t 2, 1 It T b ST & TR | T ¢ T
g 20 gUsferl 81 3FR PHFAT W 100 =T @
37efle TR 7T &) QY T 3 Tt e AT
videet @ fad s ST gaaT omw C = 8x 10°
e /o Afrg

What is polar moment of Inertia? : 3

gy Sreea amgef T A ?

What do you mean by pure torsion? 3

I RIS ¥ 3T YT FHAS 87

Write the assumptions made in Euler's equation.
rgpvonline.com 6

Zor & g # ffga ey ey

A shaft 8 metre long and 100 mm diameter

rotating at 250 r.p.m. transmit 100 kW, calculate
the shear stress induced in the shaft and angle of
twist. Take C = 8x10* N/mm?. 8

e 9T 1 ofaTd 8 Hiex vd @ 100 frf. 21 3k
g 250 uRspor ufey fAfe w100k W eiféRT wranfa
YT 21 2T B S JUHIUT UfeeT a1 SifermdH
o R UeH P @ A FH DR ofifdie
C = 8x10* N/mm?
T e
T~
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