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Third Semester
Civil Engineering/CTM
Scheme OCBC July 2022
MECHANICS OFMATERIALS
Time : Three Hours Maximum Marks : 70

Note : ) Attempttotal six questions. Question No. 1 (Objective type) is

compulsory. From the remaining questions attempt any five.
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fard 21 99 weAt § ¥ 50 dl &t g SR

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

should be treated as final.
et oft upR & G Irat Rae i fRufy § st s &
ye ol IIfaT T SR

1. Choose the correct answer. ‘ 2 each
HE IR B T HITI
1)  Relationbetween modulus of elasticity (E) and modulus of rigidity
(G)is
I YA T (E) @1 geat e (G) & fig Ty &
1 1,
(a) E—2G(1+7n—) (b) E_3G(1+7n_)

© E=2G(1—i) (d) E=2G(1+1J

m m

Choose the correct relation

frfoRaa d & a9 |9y 2
dM
(a) j&—:f“’dx () M= [wdx
T dM
€© M= [[Fdx? () E_szdx
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iil) - The relationship between radius of curvature R, bending moment
M and Young's modulus of elasticity E is

aghal ST R, T 3meul M a1 Udl O E & 9y §

M _H
R _ MI
© F=ur @ E=g

1iv) Forrectangular beam T, : T4 1S €qual to

ARIADR UREBE F R T,y 1 Ty BT A T &
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v)  The formula for slenderess ratio is
AT I & R < @
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2. a) Definecentreof gfavity. 2

@ o o aRemT foRaul

b)  Write the formula for moment of inertia about an axis passing through
c.g. of the section and parallel to XX axis for sections. 4

1)  Rectangular section
i)  Circularsection
i) Trangular section
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T PIc & TR g F [ORA dTel A& b ATUE STecd AT Dl
7 faRav
i)  SMIABR FIC
i) JABR P
iy PSR B
¢) AT-section has following dimensions 6
Flange - 200 mm x 20 mm
Web - 200 mm x 25 mm

Find out moment of inertia about an axis passing through c.g. of
the section and parallel to XX axis.

T T-dre 6t Fefeiad 9

FelT - 200 mm % 20 mm

39 - 200 mm X 25 mm

XX @8l b AR T T I W ORA dret 37 B ARG

STecd IMTEU] ST I
3. a) Write Hook’s law. 2
gp @1 | foRau)
b) Draw stress-strain curve for ductile material. e 4

79 ugef & o nfma-fagfa g iR

- ¢) Atensile force 100 kN is acting on a rod of diameter 30 mm and
length 300 mm. The increase in length of rod is 0.25 mm:.
Determine the modulus of elasticity of rod. 6

% B8 el & 30 mm 7 @915 300 mm g, W 100 kN
&1 T g1 BRIRT § U B Dl @93 | gig 0.25 mm Bl B8
B YIRYAT 0Mh &1 BT
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Define bending mome;nt. 2
T 3mget @ eRmfYa HIRA
Explain different types of beams. 4

O & R TR @ T

A cantilever beam of length 2 m is subjected to a load of 10kN at
free end and a load of 5 kN is acting at a distance of 0.5 m from
free end. Draw shear force and bending moment diagram. 6

T $hud) Feilerd U Rrad o 2 m &, & geed RR R 10 kN
W@ R RR & 0.5 m & g W 5 kN & Gdfa R SRR 2|
JIHUY q& T THT NG FW

Write bending equation. 2
9 e frRad
Draw shear stress distribution for following section. 4

)  Rectangularsection

i) I-section

freferaa uReesl & forg smeoor wRee ama iz

) IEaeR Reds

i) I-9Reee

A wooden beam 200 mm wide 400 mm deep and 5 m long

is carrying a udl of 5 kN/m. Determine the maximum shear
stress. ' 6

T 5 . &dt, 200 mm 1€ T2 400 mm TEd TS tRT F IR
5 kN/m &1 §9f3aRa 9R srRT 21 sifieay odq wiea sa
FIR |

Write definition of slenderness ratio. 2
AT U @t aRwRa HifR
Write difference between strut and column. 4

ddfiei qer w A AR gar=ul
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¢) Arectangular column of length 2 m has sectional dimension of
50 mm X 75 mm column is fixed at bottom and free at top.
If factor of safety is 4, then find the safe load for the column.
E=2.1 x 10° N/mm?. 6
T IATTATHR BIC alel T it 18 2 m 81 IRAHR BT HY
919 50 mm x 75 mm &1 & @ Faar RR1 smeg aur S
-1 9o 81l Ren o 4 @ @ WY R 9g R 1R
&Y Mo I E = 2.1 x 10° N/mm? & 21

7. a) Define Neutral axis. | 2
ICRiE 3 B aRfe HifRn |
b) Write the units of the following. 4
)  Strain

i)  Sectionmodulus
m) Shear stress
v) Moment
frafeRea & forg s foRedi
) fapf
i) @ TUD
i) ITHYU HiEd
iv) et
¢) Asteelbar2 mlong, 20 mm wide and 10 mm thick is subjected
to a tensile load of 5 kN in the direction of its length. Find the

change in length. Take E =2 x 10° N/mm? . 6

U T & B 2 m adl, 20 mm IS Fo 10 mm A 21 59
R et i Ram F 5 kN B G79 9o > T 2t B H d9rS
¥ gfg e HIRTI E = 2 x 10° N/mm? i
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8. a) Define shear force. 2
B g P IRAING HRA
b)  Write any four assumptions of theory of bending. 4
el 71 Rigia d g IR AN forRad|

¢) A beam is of section 120 mm x 250 mm. If bending stress
acting on beam is 10 N/mm? then find the bending moment on
beam. 6

T ¢RA B HIE 120 mm x 250 mm 2| I 3[R 9 fiieer
10 N/mm? & @ 8RT R 999 URRY 3 |
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