Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 111 + EXAMINATION — SUMMER - 2018

Subject Code: 3331904 Date:07-05 - 2018
Subject Name: Strength of Materials
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

1.  Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4.  Use of programmable & Communication aids are strictly prohibited.
5. Use of scientific calculator is permitted.
6.  English version is authentic.
Q1 Answer any seven out of ten. €22l SlEURL Ulclotl ol WU, 14
1.  State & explain Hooke’s law.
L 5 oll [l AUl el Aueal.
2. Define Section Modulus and Radius of Gyration.
2. As?Aol MSYAU ol A3 g duaR2Uet ofl cautvaul A,
3. Explain point of Contraflexure.
3. Yldetet (olg uHestAl.
4.  Write down assumptions made in Theory of Bending.
¥.  QoSlot ofl Ylaudl ofl uReuaAl cul.
5. Write slope and deflection equation for simply supported beam with U.D.L.
on entire span.
W Al Ala 2sact olld ofl wHoL dolles Hi AH@QdARld ek cldtdl 8l
Al Lo Al [AuCet oll Y2 AV
6.  Draw the different end conditions of column with effective length.
S.  SldAHoll Bstell wel-a€l RAQ WA USRS AolleS ERL
7. Draw core for Rectangular and Circular section.
9. GAGRIRY Ua ddn AsAet 12 SR ElRL.
8.  Define principal planes & principal stresses.
C. YUl AHAA wal Y Yldolo ofl catvaul .
9.  State equation of torsion.
¢. ol of Yot Aull.
10.  Write down names of various tests on engineering materials.
0. a3l HAZlAA UR Ucll YEL YEL 22atl ollH WM.

Q.2 (@ A mild steel rod is 12mm in diameter and 1.5 m long. It is subjected to tensile 03
force. If increase in length is 6mm and E = 200 Gpa, Calculate tensile force
and stress.

Yal.? (W) Wdle ol A@A 1.5 m cdioll Al 12mm Aol 8. Aol WSHE UR 03

VRABIHO AL 8. %l AMEHL Ul Al 6mm Ao 20dlell HIULS E =

200 Gpa &l dl Alal URe] WAL ool Wal Yldwa 0.
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OR
A steel bar of 20mm diameter and 2.5m length is fixed at the ends in to the
walls. If temperature of the bar is increased by 90°C, Find stress in the bar, if
(1) Walls do not yield.
(1) Walls yield by 2 mm.
E = 2.1x 10° N/mm?, a. = 12x10°%/°C.

20mm cAlMell As AU 2.5m Al B. Aoll il DS (BalleAHl Yl
Ad wsdcll B. ol Aldals] dludlel 90°C dllReuHl wA A oA
RUAA 2Rl Hie Geua AUl A 2.

) Rad yo RALQML » @ B,

(i Rad 2 mm W 8.

E =2.1x 10° N/mm?, . = 12x10°°/°C.

Calculate change in length for a bar as shown in figure (1). Cross-sectional
area of bar is 100mm? and E = 2.1x 10° N/mm?,

AgA- 1 Ul elact Aol dougsHl adl 512 L. AxAsn

100mm?2 el E = 2.1x 10° N/mm? L.

OR
A steel bar is 16mm in diameter and 1.2 m long. It is subjected to axial tensile
force of 50kN. E = 2 x 10° N/mm? , u = 0.25. Calculate change in length and
diameter of bar.

WALE ol A=A 1.2 m Aicl wal 16mm Mol B. Aol UR 50kN of
Al AL B, %L E = 2 x 105 N/mm? Aol = 0.25 8la dl Alatausll

AOLE Mol U HIL ¥R LR Al

A square R.C.C. column of 450 mm x 450mm is size is reinforced with 4 bars
of 10 mm diameter. Find stressin steel and concrete. The column is subjected
to compressive load of 1500 kN. Es = 200Gpa and E. = 14 Gpa.

As 450 mm x 450mm HiUoll ARU WEHL 10 mm Ul 4 Al
Y3cil 8. Wiel GUR 1500 kN ek Al B. Rl Al Slglaul Vel Udll

y(dotoll A . Es = 200Gpa e\ Ec = 14 Gpa.

OR
An impact load of 200 N released from 80mm height & applied at the end of
2m long and 16 mm diameter mild steel bar. Find instantaneous stress
induced in the bar. E= 200Gpa

2m Aloll Wl 16 mm cllell As WALEl UAUeAl BSL GUR 200 N ol
1052 @R 80mm GUSAL OISl cousaHl 2 B. AliauHi Gacldl

Soreoeo(laY WAe] YU Ml E= 200Gpa
Explain “Izod impact test” with neat sketch of specimen.
AR 2*{[§fa A& “Izod impact test” UHMAl,

OR
Find moment of Inertia Ixxand lyy for section as shown in figure (2).

Alg(A- 2 Ui e20AA AsAot HIZ Syl l W Iy AL

Explain slope and deflection with sketches.
3l el ([Auctat wigld 131 Al
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OR
A cantilever beam of span 5m is subjected to U.D.L. of 30 kN/m over entire 03
span. Calculate slope and deflection at free end of beam. El = 2 x 10* kN.m?

5m dolleS YRlcddl Soelellar ol GUR 30 KN/m oll AHQAd &R 03

A 8. JodlellarR ol ol Yscd BSL UR aloL e [AAcet gkl El =2 x

10* kN.m?

A rectangular column 500 mm wide and 300 mm deep is fixed at both the 03
ends. The length of column is 5m. E = 2 x 10° N/mm?. Find Euler’s crippling

load.

5mM AdleSllol SleHall ol DS (35U 8. SldAHoll WSBE] MU 500 03

mm x 300 mm 8. Yl Yol slddall sluclol eir ML E = 2 x 10°

N/mm? &\,
OR
Explain limitations of Euler’s equation. 03

Yol Yool Hallel AU 03

A column having rectangular cross section of 300mm width and 150mm 04
depth, is subjected to a load of 120kN at an eccentricity of 50mm on the axis
bisecting the depth. Find maximum and minimum stresses induced in the
section. Also draw stress distribution diaaram.

300mm USlOUE ol 150mm GSlEfoll AMSOE Rl WS AUARA 0¥

adel UR 120kN oll B3t etk Aoll st getadl wat GuR 3k

uet Yl 50mm g2 Al B, WSOEUL GUrl Uq HeTH Aol ofottiH

OR
A beam 150 mm wide and 300 mm deep is simply supported over a span of 04
5m. Find maximum U.D.L. the beam can carry over entire span if bending
stress in the beam is not to exceed 100 N/mm?,

150 mm USL A 300 mm GLSLE HRlcldl ollH 5m otl ducl UR UEL 0¥
Ad 2sAd 8. % ol Geurt Ud HetH olial Yl 100 N/mm? &l
atd ot &l Al ofldoll L ouoL UR 32l AMQAdRld eur ysl

AsLA?

Draw shear stress distribution diagrams for (i) Rectangular section, (ii) 04
Circular section (iii) T — section (iv) I - section.
(i) ARNRYU As2At |, (i) AJOUSIR ASAt (iii) T — AsAet (iv) - AsAst 0¥

HIR sclotoln (A0l vuglAA 2ial.

OR
Draw shear force and bendig moment diagram for a beam shown in figure (3). 04
UglA- 3 Hi e2lad ol 1R 5ot U B atHelydl WA €31 0¥
Find the torque which a shaft of 250mm diameter can transmit safely, if the 03

permissible shear stress is 60 N/mm?.
250mm Aol 2LS2 LRl aAsel Ul al§ L. Hlo Sciot YlQunadl 03

(1 60 N/mm? 4.

OR
2.5 m long hollow steel shaft of outer 350mm dia and inner 250mm dia. 03
Transmits a torque of 4 KN.m. Calculate maximum shear stress and angle of
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twist. C = 80Gpa
(A)  GlLal 350mm W WicdRs 250mm el 2.5 matioll Wl wse uR 4 03
KN.m. oll 21§ Al B.HetH sclol YWAun Al HRAS QL ol L3l

531. C = 80Gpa

(b) 300 N/mm? (Tensile) & 150 N/mm?(compressive) stresses are acting on two 04
mutually perpendicular planes with shear stress of 80 N/mm?.Find principal
stresses and locate principal planes.

(1) 300 N/mm? (2oLESEA) e 150 N/mm? (sUQf{let)) uldotl A clot 0¥
AUAA UR A 8. 80 N/mm2 of sclot yldolo ugl dldl 8. Yol
ylAoln N U Aetl el i,

OR
(b)  Solve Q-4(B) given above by Mohr circle method 04
(W) ysl ¥ — (o) o WeR ddan oll el B3l 0¥
(c) Draw shear force and bendig moment diagram for a beam shown in figure 07
(4).
(5) g4 i e2lAdt ol WR sclot W WA olMotydl WAM Eial. 09
Q.5 (@) Explain Parallel axis theorem. 04
YU () AHIAR A&YRA yHonal. 0¥
(b)  Draw stress-strain curve for tension test on mild steel. 04
(W)  HEEES WA UR 2o2lol 22 M2 “ U — Rl 5d” 213l 0¥
(c)  Write down equation of Normal stress, tangential stress and resultant stress. 03
(5)  dol ylQaa, ugls ylaon W wRouHl ylQeon diell Yot dul. 03
(d) Diffentiate Elasticity and Plasticity. 03
(5)  Rafdzarusdl xid YHzadl 422440 dsldd 2l 03
’ 120 KN <— 20kN —» —>
70 kN 30 kN
I | | I
I I I ]
1.2m 2.0m 10m
Que-2 (b) Figure (1)
10 mm
Al 20 kKN 20kN/m
) w
100 mm ! ; |
1m Im 2m
! 10 mm OR Que-3(d) Figure (3)
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OR Que-2 (d) Figure (2)

Que-4 (c) Figure (4)
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