EX/PRN/PE/T/122/2019(old)
B.Printing Engineering Examination, 2019{old)

(1* Year, 2" Semester)

STRENGTH OF MATERIALS

Time:3 hrs. o - _ - Full marks : 100

- (Attempt any five questtons)

3. (a.) Dlstlngwsh between the foltowmg () Stress and Strain; o
' ' ' i )Compresswe stress, ' (242)

{b) _Three ropes AD, BD, and CD support at load ‘p* as shown in
FIGURE — 1. If the three ropes are of the same cross-sectional area the middle rope be
vertical and the other ropres be 8 with the vertical, find the ioad carrled_by each rape. (8]

(c) A bar of-$30mm is subjected to a pull of 60N. The measured
extension on gauge length of 200mm is 0.1mim and change in diameter
is 0.004mm,

Calculate: (i) Young's modulus; (i) Poission's ratio; (i) Bulk modulus. (8)

4. (a) Draw the stress-stram d:agram and expla:n it in brief showmg; on the
followmg- Hook's zone, Yield points, Elastic 20he; plastic zone for ductile material. -
' Also find the relation’ between u!txmate Ioad safe load and factor of aafety ' (10}

(b) Prove that the total extension of & 'u'nifor‘m]'y tapering rod of dia‘_meters f}-ldnd Dg,
when the rod is subjected to an axial joad P is given by : & = 4PL / nEdqds,
where L=total Iength of the rod, E = Young's modulus. o - {(10)

3. (a)‘ Define the terms ‘Po!ar Moduius Fmd the polar modu!ua for a solid ohdft and
for a hollow shaft. - S C . : c {5}




| (b) Show thatthe torque transmitted by a hollow circular shaft when subjected to
torsion is given by:

T = 1t/16) X Ts X (Do? - Di*)/Do;
Whére D.= external diameter of the shaft; D;= intéfnai diameter of the shaft and
.Ts = maximum shear stress mduced at outer surface of the shaft.
(c) A solid steel shaft has to transmit 75kW at 200rpm. Taking allowable -
shear stress as 70N/mm find suitable diameter for the shaft If the maximum torque.

transmitted at each revolution exceeds the mean by 3..0%.

4. (a} Define thin cylinder, Name the stresses set up in a thin cylinder subjected
to internal fluid pressure.

- {b) "Prove that the circumference stress(0), longitudinal stress(02) are given by :
0.1‘3 p.d /2t _and 02 = p-d / 4t
where, P = Internal fluid pressure, d = Internal diameter of thin cylinder,

t = thickness of wall of the thin cylinder.

(c) Ahollow cylinder drum ¢600mm diameter, 3metres long has a thickness of

10mm. If the drum is subjected to an internal air pressure of 3N/mm

Determine the | mcrease in the volume of the drum.

Giver: E =2 X 10° N/mm?2and poisson’s ratio( 1) =0.3.

5.(a} Define the terms : (i) principal planes; (ii) principalstresses. -

(b}  Arectangular baris subjected to two direct stresses( 6, and 63) in two
mutuallv perpendicular directions. Prove that the normal stress{on) and tangential
stress(ot) on an oblique plane which is inclined at an angle “©” with the axis of minor

stress as shown in FIGURE- 2, are given by ; -

On = (0, +0:)/2 +( 610, }/2. Cos20 and Gt =( 01-05) /2 .Sin26

(8)

(2+2)°

2l



() Apointin astrained material is subjected to stresses as shown in FiGURE -3,
Using MOHR’s circle method, determine the normal and tangentlai Stresses across the

oblique plane. Check the answer analytlcally {10)
6. (a) Prove the relation : M= E.l.(d*y/dx?)
where M= bendmg moment, E= yourig’s modulus, 1= moment of inertia, Y= deflection,
X= length of the beam at any position, , (7)
| {b) Prove that the slope and deﬂectlon of a simply supported beam of Iength I and
Carrymg a uniformly distributed I6ad of *@y’ per unit length over the entire length
are given : : slopeat supports(8) = WL2/24EI and
 deflection at the centre = (5/384)WL"/E|, _
where, W=total load=wL, E= Young modutus of the beam materials, 1= rﬁomeﬂt
_ of inertia, o | ' (8)
. {c) Abeam 4metres long, simply supported at its ends, Carr‘iés a point load "W’ at its
centre. If the slope at the ends of the bearii 15 not exceed 1°, fmd the deflection at the
centre of the beam. : {5)
7. (a) Draw the shear force and bending moment d:agrams of a s:mpie 5ur3portv_d Heam
Carrying a uniformly varying load from zero at one end 1o ‘W per umt leng hat the
Other end. Also calculate the maxnmum B. IVI for the beam. (3+3+4)
(b) A cantilever of length 2meters as showri i in FlGURE-ffi carries a uniformly
distributed Load 1kN/m run over a length of 1.5m from the free er*d
Draw: (i) the shear force dlagra_m (ii}) the bending moment diagram. - {5+45)
8. ( ) Define helical springs. Name the two |mportant types of helical sprmgs
helical springs. S : (4)
(b} Show that thé maximum shear str'ess: induced in the wire of a close-coiled hellicall
spring is given by : Ts = 16.W.R J r.d® where;, Ts= maximum stress induced in the wire,
(6)

W= axial load on spring , R= mean diameter of the spring coil, d= diameter of the spring wire:




(c) A closed coiled helical spring made of @LOmMm diameter steel wire has 15 COI|S

of @100mm mean diameter. The spring is subjected to an axial load of 100 N.
calculate ;

(i} the maximum shear stress induced;
(1) the deflection; . 7 S . -
(iif) stiffness of the spring. B o (3+344)
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