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Enrolment No.:
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Subject Code: 331904 Date: 24-05-2016
Subject Name: Strength of Materials

Time: 02:30 PM TO 05:00 PM

Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. Each question carry equal marks (14 marks)
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Ud. 1

Q.2

UA. R

(a)

A

(b)

(@)

(b)

Explain the terms: (1) Shear Force (2) Bending Moment (3) Point of Contra
flexure (4) Angle of twist (5) Polar Moment of Inertia (6) Core of section (7)
Torsion.

UEL AMaell: (1) Sclatelol (2) stiat YRIl(3) slatser g (4) HAS

S0L (5) WEAlR HRo2 g Sat2ll2ll (6) S1R g AsAct (7) HALS

A mild steel bar was tested for a tension test. Following observations were
taken.

(1) Diameter of Bar = 12 mm (5) Original gauge length = 60 mm

(2) Yield Load = 25 kN (6) Ultimate Load = 35 kN

(3) Breaking Load = 30 kN (7) Final gauge length = 78 mm

(4) Final diameter = 9.25 mm
Find (a) Yield Stress (b) Ultimate Stress (c) Breaking Stress (d) Breaking
Stress-actual (e) % elongation (f) % reduction in area.

As ye Aol Yol of d-ulewl we olA Yo WA Ss6d
HAA B: (1) Adllatall cant- 12 Hldll (R) lles euR- 25 (Boxy. (3)
Aslol R-30 (303, (¥) HedH GR- 35 (503, (W) udflawell ya
dos- 60 HlH{l (s) wdlawt oue udllasll dous-7s HH{l (9)
Aollautoll vicdlH - 9.25 Hl

Aell: () Ales ylAan (o) HedH Yldan (s) Aslot yldua (s)
WRUWR Qs Yldolo (8) zculgell 3812 (5) %ZaAAsN dalsl.

A copper bar is fixed at both ends at 65° C. If temperature of bar is reduced to
-55° , calculate the stress and strain of the bar. E= 12 x 10* N/mm? and a = 20
x 107 /° C.

As slUetl Aollalal vial oy W 65°A AlUMLA SlsU A . %)
Aoflate] diumiet -55° Paqf datsatdl 2a dl Aollauet yldon ua

(@stRe{l 2Ll 52 E= 12 x 10* N/mm*nal a =20 x 10° /° C ®.

2 m long and 24 mm in diameter mild steel bar is subjected to a tensile load of
90 kN. If E= 2 x 10° N/mm? and p= 0.25, find change in length of section and
change in diameter of section.

2 Hl cioll ol 24 HHl calt cuou ye Aofla uR 90 (o) of dlioln
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AL B.%1 E= 2 x 10° N/mm?ual p= 0.25 dlal dl doflaue(l douy wa

cUAHL UAl 52512 .

OR
A copper bar of 36 mm diameter is inserted in to a steel tube of 50 mm
external diameter and 5 mm thick. Axial tension force of 100 kN is applied on
whole composite section. Find the stresses and Loads produced in each
materials. Take Es= 2.12 x 10° N/mm°Ec=1.1 x 10°> N/mm?.

36 HlMl calell sluRell Aollal, aual cax 50 HlHl et 5l ensie
wRladl Rldellejotti et s B. WL A52UAet UR 100 (503, of
veflal WA cddl 8. o HAZlAAHT Gaust Adl Ylduol wa
@R Ul Es=2.12 x 10° N/mmPualEc=1.1 x 10° N/mm? cl.

A steel plate of 75 x 3 mm is bent in to a circle of 2.5 m radius. Find Bending
stress of the plate and Moment of Resistance of the Plate. E= 2 x 10° N/mm?.

As Rld e 75 HMl«3 Ml A 2.5 Hl A2l adai aclnal
A Bl A2 Ul Vel Ud HeTH oot YlAun ual Aol  yul

Hdl 20Ul E= 2 x 10° N/mm?>.

A beam of 350 mm depth is simply supported over a span of 3 m. If bending
stress in limited to 120 N/mm? and | = 8 x 10° mm*, find u.d.l. that can be
supported by the beam.

3 Ul ciot 350 Hll stsigeti As oflual AERA 2sAc B. %l Ao
oliol YlAam 120 o) /Hl{l> Beqf AlHld slat wal 1=8x10° HlH{l* sl

A olH 4Rl Aaldl uH(QUIA eR 0.

OR
Draw SF & BM diagrams for the cantilever beam shown in figure-01.

Ugcl-1 1l e20Ad ol HER sclot-cn Aol oliol-yol AW ELRL.

Find reactions, Shear Force and Bending Moment for the beam shown in
figure-02. Draw SF & BM diagrams.

wlscl-2 Hi ealacd wEl Ala 2sact ol HIR scdot-0ll Wl oiMel-
Yol WAW ERL.

A simply supported beam of span 15 m is carrying u.d.l. 15kN/m throughout
the span. Section of the beam is 300 x 450 mm. If E = 2 x 10° N/mm?,
determine slope at the supports and the deflection at centre.

Ael Aa 2sad ollde] Asaet 300 HHl(usloug)«450-Hl(BAs1E) B.
alUell wURSIRS Aoty 15 Hl B.o%1 L AHAY ol UR 15 (Boy/Hloll
AHEQUAA @R cdldl slar Al ol HIR 8l U HedH (Quctate(l

(EuAl M E=2 X 10° N/mm? ®.

A Circular column, 5 m long and 120mm in diameter, is fixed at one end and
hinged at other end. Determine the crippling load of the column by Euler’s
method. E=2 X 10° N/mm?

As dduusik Asalotetl et ofl GAE 5 Hl Wal Aol cau 120 HlHl
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(b)

8. A As B Aot A ollst B MsoRA B. Yol A et

Ul glucllol @R el E=2 X 10° N/mm?®.

OR
In a strained material, two tensile stresses of 120 N/mm°& 80 N/mm?’ are
acting at a point. Find normal, tangential and resultant stresses for the material
at a plane 55° to the vertical axis.

As Qg vetdul, A dl YAaoal 120 «p/{1H{ 1l 80 o) /{117,
As (olg U Al ®. UeldHl Ged el A 55° oll AHAA U GH,

el wa uReuHl ylQown 20t

A cantileverbeam120 mm wide and 200 mm deep is 3.5 m long. What
uniformly distributedload should the beam carrytoproduce a deflection of
12mm at the freeend? Take E = 2 x 10° N/mm?.

3.5 H{l cdicl As 3dlAcr ol ol uslous 120 Hl{l uad Gsies 200
Il ®. %l Aol Y5t BsL Ue] [Quctet 12 HlHl Anag sla A olldell
AUl Aoty UR ¥edl AHQUIlA @R Ysal HsA A . E=2 X 10°
N/mm?8.

Differentiate helical spring and leaf spring. Also draw different types of
helical and leaf spring.

dcllsd Lol el clg ol AR dslad AU Welgel Uslell
dcllsct v cls Yol ofl vusAl €121

2m long hollow steel shaft of outer diameter 250 mm and inner diameter 100
mm transmits a torque of 4.5 kN-m. Calculate maximum shear stress and
angle of twist.

2 Ul cict ual 250 Hldl cla cana 100 Hll uidils
YRleddl WAl WseHl 4.5 (3oy-Hl ol A5 gille awa B, wsen

Gelol UAl HotlH 2R A HAAS 5L L.

OR
A section having 490 mm? c/s area is applied by the loads as shown in figure-
3. If E= 2 x 10° N/mm? find change in length of section.

ulsl-3 Ui WA 490 {2 Axsn ulcddl As2otoll doltssHl Al

%512 MULE= 2 x 10° N/mm?

Write short note on following Laboratory tests:
1. Brinnel Hardness Test. 2. Impact Test.

(L Aetl AolRe?] 222 (A gsalltl AW
4. dlolcdt sy 22 2. se 2.
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5 kN 12 kN
4 ) _ u.d.l =4 kN/m
1m I
Figure-1 Que-3(a) OR
15 kN 30kN
zskhl_fm
Im Im 2m —
Figure-2 Q-3(b) OR
150 kN <—— I—)aﬂkm e 60kN  |—> 130KkN
350mm | 600 mm 200 mm

Figure-3 Que-5(a) OR
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