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April 2019

Time  Thiee hours
(Maximurm Morks: ©5)

(M.B: (1) Q.No. 8 fn PART - A ond QLo 18 fn PART - 0 nre Covtpitvary
Answer any FOUR questions from the rerncining i ook FAET - 4
and PART - B

(2} Answer division g} or division b of cach question Jn BART - ¢

(3F Each questing comes 7 marks in PART — A, 5 srarks in Parc - it
ond 14 reares ik PART — ]

PART - A
Refine principle of trassmissinilty.
What is elastioby?.
Jatine fuctor of scfety,

wihot cre the stresses are developed in a cylindrical shell due to an
interrol prossure?

Define tin cylindrical shell.
Whut do you mean by strength of a shaft?
Define stiffhess of the spring.

Whet is sagging moment?

BART - B
State and explain tricnouler law of forces.

Define: (Limil of prooortionalicy R0k madulus iPoisson's
ratic.

A sieel venstock of 2.5m diameter and 1%mm Lhick s subjeried to an
internal prossure of  15bar Caleulate the noop stress and
Langitudincl stross at the bottom of the nerstock,

what are the different types of boeams according to the supoort
conditions?

Define section modulus, Write down the sxprassion for rectasqular
and crculors section.

[Turn over_ .

53—



.r

14, A closely coiled helical spring has the stiffaess of £0Mfnim.
Detzrmine s Aumber of turns, when the diometer of the wire af tha
spring  is  10mm  and  diameter of the ol iz 80mm.

ake €= 0.8 X 1C°N mm?,

15, Twe walls 6 meters aport ore stayed together by a steel red 32mm
in digmeter and by metcl plates and auts screwed ot eoch end.
Then the bar is heated to temperature of 125°C. Calculate the pull
exerted by the bar on cecling to Gtrmospheric temperature of 15°C, if
the ends yield by 3mm. E=200kN/mm® and @ =10 X 10* per °C,

16, Fing the torgque transmitted by the solid shaft of diameter D.4m. The
cngle ol twist is not to exceed 1% in o length of 10m.
Take € = 0.8 X 10°N/mm?.

PART - €
17. fai The resultant of two concurrent forces is 1500N and angle
between the forces is 80°. The rezultant mokes an angle of 26°
with the force. Find the magnitude of each force,
{0l
{hi Find tne scppert reactions and moment of fiked end of a
cantilever beam s shown in figure.
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15. el A reinforced concrete column 300qmim X 450mm Acs 6 Aember
of 2z2mm diarmeter steel bar. Calculote the sofe load for the
column, if the oilowobis stress in congress s S55/mm” and
E‘itE‘EL = 15€anerata.
i)
(o} The modulus of rigicity of @ metal is 0.4 X 10°N/mm’. A 10mm
diometar of the metal s subjected to an axial load of 4.SkN.
The chonge in diareter is found to bHe 1.95 X 107%mm.
Colculote tae Poisscn’s rotio, Young's modulus and Bulk
mizdulis,
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Find Iy, ond |, of an angle secton having flange of
LCOmm X 10mim size and web of 130mm X 10 thick.

fOrl

A sphericel shell of 1.5m dicmeter and wall thickness of 10mm.
Determine the chenge in diameter and increase in volume,
wien [t ois subjected io an internol pressure aof 2ZH/mmE
foke E =2 X 10" N/mm?, 1/m = 0.3,

1l

A simply  suppeorted  horizental  beam 5Smo long  corries
concentrated locds of FOKMN, 90kN, 50kN asd 80kN at distance
of Zm, 3m, 4m and 4.5m respectively from the Lleft hand
suppert, Fird the reactions and draw SFD andc BME.

{0

A test beam of sguare section 25mm X 25mm is broken by o
transverse wad of 7508 apolied at the centre of the soan 1m.
Using the factor of safety of 4. Calculate the sofs wdl for o
beam of 120mm width and 300mm deap, frealy supported over
a span af Sm,

A Boliow shaft of 200mm exter-cl diametsr, thickness
aof the metal Z0mm iz transmitting oower at 80 rpm.
Angle of twist in o length 3m was found to be 0.7°. Caleulote
the power  transmitted and  shear stress  developed.
Take C=0.8 X 10 N/mm*,

o)

& truck weighing 20N ond moving at Gkm/hour has to be
Brocght to rest by a buffer. Find how many springs soch of 15
coils witl be required to store the energy of motion during
compression of 200mm.  The spring is made out of 25mm
diometes steel rod coiled to o meas diameter of 200mm,
Take C = G945 X 10°N/mmE,



