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7. @) A solid stcel shaft has to transmit 75 kW power at
200 rpm. Taking allowable shcar stress 70 N/mm?. Find
suitable diameter of shaft with the maximum torque
transmitted on cach revolution exceeds the mean by 30%.

O BT ¥ 9T @ 200 rpm R 75 kW AR G
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b) Derive torsion equation and give the assumptions made
for the derivation of t h%a equation.

qﬂsﬁmw@%gm@gﬁmﬁgmﬁ%

\)
8. a) Define three moduli of elasticity and state the relation
between them.

@i & i Highe o 9kt o ok o 4t w9y
ELiY
b) Write a brief note on:
i) Stressand strain
@ 3R T
1) Mohr's circle
HYeR 1 8
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Note: i) Attempt any five questions.
o=l uta neHl @1 8 HI
ii) All questions carry equal marks.
gt wel & |AF 30 €l

iii)In case of any doubt or dispute the English version
question should be treated as final.

iRt o wR & deg sral faae f Rufa o st
& W9 o A T AR

1. a) Deduce thetotal extension of a uniformly tapering rod of
diameters d and D over a length of L, when the rod is
subjected to an axial load P.

2 d 3R D &) gereadr Ui I8 & L @l da18 R ot
far @ Prufwor o, o9 Vs o ek 9R P & ol 8
b) A steel rod of 3 cm diameter and 5 m long is connected
to two grips and the rod is maintained at a temperature of
95°C. Determine the stress and force pull exerted when

temperature falls to 30°C, if

i) Theends do notyield

ii) Theendsyieldby 0.12¢cm. .

Take E =2 x 10° MN/m? and a0 =12 x 107°/°C.
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3 %ft @ ol 5 AieR &t v Wil H vs B D g
wirgl 1T 2 3R B3 Y 95°C F ANHF TR 1T 7T vy
&1 54 QI 30°C aes R e B, &t eme 1w st
9 & e o P &=, afR

i) 4 o1 9T a8 gar
i) RRI &1 SemeT 0.12 36 gar &1
E=2x10° MN/m? 3iR @ =12 = 10-%°C &

N
2. a) Draw the S.F a:gb@s\d diagrams of the beam shown in
&

Figure 1.
m@%l%@%lqwﬂqﬁﬂss.Faﬁ?B.Maﬁﬁmi
60 kN 40 kN
IO KN/m
AT 2m 4m 4m |B
Figure 1 (3NFfT 1)

b) Find the SF at left support, if a simply supported beam of

span 6 m is subjected an eccentric point load of 9 kN at
distance of 2 m from the left support.

¢ JHefA W SF &1 gar e, afd 6 diex i saflr & &
_ |uRvr wafefa §i9 o @ wae I 2 fiex il gt RIKN
F Ionlea g wR & snf= s san 21
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3. a)

b)
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A simply supported beam of span L, carrying 2 point load
P at 0.3L from left support. Determine the mid-span
displacements and slopes at the supporis, using the
method of integration. -

L=
ard gmeiE @ 0.3L | ¢ g TR p & o
ﬁﬂﬁaﬁﬁiﬁﬁmqﬂaﬂmﬁﬁﬁlﬁaﬁmﬁa@
Wmma@%ﬁwmaﬁ?mﬁﬁﬁuhmaﬁl
A compound cylinder is made by shrinking a cylindrical
of external diameter 300 mm and internal diameter of

50 pum over an another cylindrical of external diamet_ﬂ
250 mm and internal diameter 200 mm. "I'he:jrad-lal
pressure at the junction after shrinking is 8 N/mm” . Find
the final stresses sent Up across the section, when the

compound cylinder is subjected to an internal fluid
pressure of 84.5 N/mm” .

ﬁwmsmmmmmzsuﬁﬁmﬁaﬁ
mﬁﬁmﬁzsuﬁﬂmﬂmaﬁumﬁtﬁ
fiaRe =« ae @ o AR F SR s
e ST 21 fged & ag S W Weme ZAM
Eﬂfmiglwmﬁﬂﬁmaiﬁqﬁﬂﬁiﬁlmm.ﬁ
ﬁﬁﬂﬁﬁmmswmmiﬁsmﬁaaaﬁﬁ%mﬁﬂ
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Derive the shear stress formula from fundamentals.
o1 Risial | st g e o)

A 120 mm x 50 mm [-Section is subjected to a shearing
force of 10kN. Calculate the shear stress at the nentral
axis and at the top of the web. Given I =220 x 10* mm?,

Area=9.4 x 10° mm?, web thickness = 3.5 mmand flange
thickness = 5.5 mm.

TH 120 et < 50 finft 4@&? LOKN & 3THY T 5
W%Jmm&l%ﬂﬂﬁéﬁwﬁmzﬁmﬁr
T Rar T 1= > 4 mm?

—Q%‘&Jxm mm?, SFF = 9.4 x 102 mm?,
éﬁ?ﬁm‘f&é=§5maﬂtqﬁaﬁm=mm

A hollow steel shaft 3 m long must transmit a torque of
25 kNm. The total angle of twist in this length is not to
exceed 2.5° and the allowable shearing stress is 90 MPa.,

Determine the inside and outside diameter of the shaft if
G = 85 GPa.

3 Hiex &4 (& WRad WA T & 25 kKNm &1 erd
AT T 21§ 79 F AIg & Poer pwor 2.5° Y s
T8l & 3R T i 9 90 MPa 21 9we & afew e
IR B G F FuRor T 9 G =85 GPa 31
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. X m
A thin spherical vessel 100 mm diameter and 12.5 m

thick is filled with water. Morg water is pumped in until

the pressurc reaches 4.2 MPa. How much extra watcris

required to rcach this pressurc? Assume E = 210 GPa,
v=0.25.

ue aaell MATBR qci 100 freft = ik 12.5 et A
uﬁ%mg&nﬁlmq.EWamﬁqga#ammuﬁ
mmmﬁlﬁmaﬁqﬁaﬁ%ﬁﬁmﬁmﬁmﬁaﬁ
1t ) aaeadaT gufr? AF & E=210GPa, y=0.25
Construct shear and bending moment diagrams for the
loaded beam shown below in the Figurc 2. _
m@%zﬁﬁmmﬁ%ﬁqﬁammﬁmaﬂ?m
et TR 99|
10.0 kNm™'

ArT T 1 1.7 L 1 3+ B
1 El = 10,0 MNm®

|o— som — s om—]
Figure 2 (3TFHRT 2)
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b) Find the maximum deflecticn and slopes at supports of a

CE-3105 (GS)

simply supported beam of span “1’ subjected to a point
joad of *W' acting at a distance of ‘a” from the left hand

support.

T BTl 3 WA W ‘a2’ Y S R A I e W E
o fig ¥R & i 1 P wa wida i & wRE ™
sftreran Rdgn iR gam sa Ffm
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