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7. a) 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%.

Uh ST ¥ 9T @ 200 rpm R 75 kW AR G=Rd
Tl Belt 81w wavdl 9@ 70 N/imm? @97 e &
IUGE A B G T, U pifey R M aiftrpan
& 3itEa ¥ 30% arftres 2

b) Derive torsion equation and give the assumptions made
for the derivation of torsion equation.

RIS Tt e Hifn e wg weftawer B gy
forg Y 7 mred Do
8. a) Define three moduli of elasticity and state the relation
between them.
A & i Aghe 3 Rufia F¢ ok o 9 Gay
AN
b) Write a brief note on:
i) Stressand strain
e 3R T
1) Mohr's circle
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Note: 1) Attempt any five questions.
a2l oTg ne=l &1 & SR
it} All questions carry equal marks.
Fuft weAl & |HF 3iep &l
iii)In case of any doubt or dispute the English version
question should be treated as final.

Rt ft W & deg sral faare f [=Rufa o st
3 W9 I I T SEm|

1. a) Deduce the total 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 &) veraa Ui s & L Fi dag R A
R @ Prufeor o, 19 e U@ areff IR P & il &

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 donotyield

ii) Theendsyieldby 0.12cm. .

Take E =2 x 10° MN/m? and a0 =12 x 107°/°C.
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3 4ft @ 3iR 5 feR &t 1 Wit H 83 B 2 gz
wirgl 1T 2 3R B3 Y 95°C F ANHA TR 1Y 37 vy
&1 914 A9 30°C 9 iR Siren &, al oI 1Y 59 sk
T & flaarg @ Prufvor =, ol

i) O = S =g gar 2
i) RRT &1 IwreT 0.12 If Sar &
E=2x10° MN/m? 3iR a =12 x 10°%°C &

2. a) Draw the S.F and B.M diagrams of the beam shown in
Figure 1.

i 1 9 e g ftv F & S F silk B.M aiR@ Tmzv)

60 kN 40 kiN
10 kKN/m

,-‘LT 2m 4m 4m B
Figure 1 (3mepfer 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.

) w9l 9¥ SF @1 gar eng, afg 6 Hiek & st & @&
AR HARIT di 121G TR [ 2 HieX il gt W IkN
F Ionlea g wR & snf= s wan 21
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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.

@]
ard gaei A 0.3L | ¢ &g 1R p & o aret ¥ L
ﬁﬂﬁaﬂﬁiﬁﬁqlqﬂmﬁﬁﬁlﬁl@mﬁ&§q
Wmma@%ﬁwﬁﬂﬁmﬁwﬁuﬁmaﬁl
A compound cylinder is made by shrinking a cylindrical
of external diameter 300 mm and intemnal diameter of
50 mm over an another cylindrical of external diameter
250 mm and internal diameter 200 mm. The radial
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” .
ﬁﬁﬁaaﬁﬂsmfﬁcﬁa@mmzsnﬁsﬁ CIGIECH
maﬁwﬂwaﬁzsuﬁﬂmﬂm afr 200 @
SiaRE aIr A 9 3 JeOR ¥ o fqae N
= ST 2 Rpe B AR SiEe W Weme @A
g N/mm? 2! a@mﬁﬁmdﬁnmﬁmm, ]

ﬁﬁaﬁﬂamﬁwmmlﬁiﬂiﬂﬁﬁﬁamaqm
2T &1
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Derive the shear stress formula from fundamentals.
et Rigial | st g3 aw )

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

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

T 120 Bt x 50 fnft [-Dge= 10kN & a/qsaor 7o
3eflT 1 ey s1ef 3R A9 F o TR waelt g 6 o
T AT T =220 x 10* mm?, §5FeT = 9.4 x 102 mm?,
49 T Aeré = 3.5 mm ik wie Y 2 = 5.5 mm

A hollow stecel 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 ﬂ'}e inside and outside diameter of the shaft if
G = 85 GPa.

3 HieR o ¢ Wiaer WA 9T B 25 kNm @1 25
HARa &% 81 59 Tiw A A @ T oy 2.5° A At
8l & aiR e ot " 90 MPa 21 9ye ¥ aiew afiw
e & I 1 iR Y afy G =85 GPa &
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A thin spherical vessel 100 mm diameter and 12.5 mm

thick is filled with water. Morc water is pumped in until
the pressurc reaches 4.2 MPa. HHow much cxtra water is
required to rcach this pressurc? Assume E = 210 GPa,
v = 0.25.

o Ul NARBR qcT 100 fydft ama 3R 12.5 forft s
uﬁ%mganﬁlmq.zmpamﬁqgaﬁammuﬁ
frqﬁ?mmmﬁlgﬁaaazﬁqﬁa%%ﬁﬁ-mﬁﬁaﬁmﬁﬁﬁ
<ot @) anaeae anfl ? g9 & E=210GPa, y=025

Construct shear and bending moment diagrams for the
loaded beam shown below in the Figurc 2.
STHA » 3 %1 T MY SRS & 3 foTe STIE HR D
et TR 99|

10.0 kNm™'

ArtT T T T 1 1 %+ B
! El = 10,0 MNm®

|__,__ 9.0m ___._.I...S.'ETI:I--!
Figure 2 (3BT 2)

Find the maximum deflection and slopes at supports ofa
simply supported beam of span ‘I’ subjected to a point
joad of “W' acting at a distance of ‘a’ from the left hand

support.

T @Rl & T | ‘2’ B g R AP FA T W E
wﬁgw%wﬂa*l*ﬁmmﬁhaﬁqﬁimﬂﬂﬁ
siftreran Rauo aiR o sd Hifem

0.0 lt.h#
C
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