S.E

(MECHANICAL Engg)(SEM IIl) (Rev-2012) (CBSGS) / T1479 - STRENGTH OF MATERIALS

O 1 f Q.P. Code: 27344

Duration: 3 Hours Total Marks: 80

N.B.: 1. Question No 1 is compulsory
2. Attempt any Three questions from the remaining five questions.
3. Assume any suitable data if necessary with justification.
4. Figures to the right indicates max. marks

Q.1. Attempt any four of the following questions.

distributed load and a concentrated load at the free end.

b) A cantilever 3 m long carries a UDL over the entire length. Find thr;;ieﬂec.:_" n at the
[l
free end if the slope at the free end is 3. p o '5-'"1'_"\: 5
¢) Derive the relation between E G K. ~ ‘33.‘:,_ S
= 5 ""'."".

d) Obtain an expression for strain energy stored due to tursmllgl a galid shaft.

e) A barof 12 mm in diameter is acted upon by an axial @d l::-fEJ KN. The change in diameter
is measured as 0.003 mm. Determine (i) the Pms#ﬂ%j’b@d i1) the modulus of elasticity
and the bulk modulus. The value of modulum&n@ggy 15 80 GPa.

ﬁik JJ

Q.2 a) A steel tube of 35 mm outer dlametf:r ﬁffd”@ﬂ ﬁ%nner diameter encloses a gun metal rod
of 25 mm diameter and is rigidly Me&m each end.If at a temperature of 400C there is no
longitudinal stress, da,tcnwe ﬂps} str""gss developed in the rod and the tube when the
temperature of the asqen@l} i%@;\s‘ﬁﬂ"tﬂ 240°C. Take, 10
Young’s modulus for stae:”’lﬂ'xﬂigdl’a ;
Young's modulus fﬂr Mnﬁtal =91.5 GPa
Coefficient of thegn expansmn of steel =11x 10°/° C
Coefficient of Mnﬁ’l:‘éxpansmn of gun metal = 18 x 10 * /7 C,
Also ﬁnd ;pé‘%cr@se in length if the original length of the assembly is 1 m.

b) Draw sh% force and bending moment diagram for a simply supported beam as

shown rﬁthgﬁgﬁ‘re 10
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Q.P. Code: 27344

Q.3 a) The tension flange of a girder of I-section is 240 mm X 40 mm, whereas the compression
flange 120 mm X 20 mm. The web is 300 mm deep and 20 mm thick. If the girder is used
as simply supported beam of 8 m span, determine the load per m run if the allowable stress

is 90 MPa in compression and 30 MPa in tension. ;l] ““*"‘

It is 5 m long and fixed at both ends. Calculate the safe load of Rankine fo

factor of safety 4.Calculate the slenderness ratio and ratio of Euler’s f ic to
Rankine’s critical load. ':735‘?_-

Take 6=550 N/mm* and o=1/1600 in Rankine’s formula. {fi;_p ®

Also take E=8x10* N/mm’ e d 10

Q.4a) A hollow shaft of diameter ratio 3/8is to transmit 600 kW at lﬁ‘}l}%he maximum torque

_e%lﬂffmmzand twist in a

N
length of3 m is not to exceed 1.4 degrees. Calculatesthe %mal and internal diameters
10* N/mm? 10

being 20% greater than mean. The shear stress is not ta

which would satisfy both the above conditions. T

b) Figure below shows a rectangular plate with Em ed in it. Determine the greatest and

the least intensities of stress at the critical .of the plate when subjected 'to an axial
pull of 90 kN. N
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Q.5 a) A simply f]:mwbeam is subjected to the loads as shown in the ﬁgure Detennine the

maximuy ction induced in the beam. Take value of EI =12 x 10° N-m”. 10
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Q.P. Code: 27344

b) Draw shear stress variation diagram for a beam section shown in figure. Take SF=100KN.
10
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Q.6 a) A steel rod consist of two equal portions each 1 meter ln%hﬂwn find the total
strain energy of the rod when it is subjected to an axial . Take E-200 X 10°

N/mm?* 10

A Br
150 kN 50
4a——] o=30mm & = 50
L
|~l-—-~1m—-b

b) An unknown weight falls by 22 mg 9)a collar rigidly connected to the lower end of the

sec tion. If the maximum instantaneous extension 1is
nding stress and the magnitude of the falling weight.
10
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