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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER — III + 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:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures {o the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of scientific calculator is permitted.

English version is anthentic.
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Q.1 Answer any seven out of ten. EAMI[l SlEUGL Ulcloll waUlol 2. 14
State & explain Hooke’s law.

85 oll [Aan cdull u1al Auml.

Define Section Modulus and Radius of Gyration.

Asalol HISYAHU wal ABAY 2l oua2Aat ofl caurvaul 24l

Explain point of Contraflexure.

Yldotiat olg Amosiall.

Write down assumptions made in Theory of Bending.

Aoslol ol eflatdl ofl el dull.

Write slope and deflection equation for simply supported beam with U.D.L.
on entire span.

VX R W W P

u. Wl {la 2saa ofld ofl anol doues Hi uMAdld @R dtdl sl
dl 3l wal [QuEst oll Yo el
6.  Draw the different end conditions of column with effective length.
6. SlAMoll BSlo{l Yel-y€l RAL wA UABRS AGlLES ER,
7. Draw core for Rectangular and Circular section.
9. GoRARY el ddu Asaet U2 512 €1RL.
8.  Define principal planes & principal stresses.
¢ Yul AHAE ol Yud Yl ofl caval 4l
9. State equation of torsion.
¢. 2ol of YA Al
10.  Write down names of various tests on engineering materials.
0. efadl HElZlaAA UR Ul YEL YEL 22 all olli ML
Q.2 (a) 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.

wsl.? () Uldle ol A 1.5 m cioll vl 12mm Aol B. doll 2USBE UR 03
WARHN AL 8. %l dolleSul Udl alll 6mm el 2Aolell HIULS E =
200 Gpa 8l l Al Uej WARL oln wal YAan dltl.
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OR
(a) A steel bar of 20mm diameter and 2.5m length is fixed at the ends in to the 03
walls. If temperature of the bar is increased by 90°C, Find stress in the bar, if
(1) Walls do not vield.
(1) Walls vield by 2 mm.
E = 2.1x 10° N/mm?, a. = 12x10°%/°C.

@) 20mm el As UA2A 2.5m cioll B. Aol olal BsL EcudMi Yad 03
Ad wsdcl 8. ol Aldale] dlumiel 90°C auRal #d dl «{A
#RUAA ARl HIZ2 Geua Ul A 2kl
@ Rad yo @AM ¥ 28 B.

a (Radl 2 mm wWd B,
E =2.1x 10° N/mm?, o= 12x10%/°C.

(b)  Calculate change in length for a bar as shown in figure (1). Cross-sectional 03
area of bar is 100mm? and E = 2.1x 10° N/mm?.

@)  gld- 1 dl eafda Alaiell deuesul udl 252 albl. Assn 03

100mm? el E = 2.1x 10° N/mm? @l.

OR
(b) A steel baris 16mm in diameter and 1.2 m long. It is subjected to axial tensile 03
force of S0kN. E = 2 x 10° N/mm? , p = 0.25. Calculate change in length and
diameter of bar.

@) Udle ol Al 1.2 m ol 2l 16mm Mol B. dell UR 50kN of 03
ARl Al 8. % E = 2 x 10° N/mm? 4ol p =0.25 8 ol Aldausl

Golles wol cAlY Ui $2%12 =it

(c) Asquare R.C.C, column of 450 mm x 450mm is size is reinforced with 4 bars 04
of 10 mm diameter. Find stressin steel and concrete. The column is subjected
to compressive load of 1500 kN. E; = 200Gpa and E. = 14 Gpa.

(5) W5 450 mm x 450mm H{Uoll ARYU WEHML 10 mm U™l 4 Al 0%
Y3l B. ee GUR 1500 kKN R Gl B. €ld el slslaui UEL Ul

Yol ekl . Es = 200Gpa sl Ec = 14 Gpa.

OR
(c)  An impact load of 200 N released from 80mm height & applied at the end of 04
2m long and 16 mm diameter mild steel bar. Find instantaneous stress
induced in the bar. E= 200Gpa

(5)  2m Cloll Aol 16 mm AUl 5 UlALEAl Uldlalell BSL GUR 200Nl 0¥
ef10se R 80mm GAESAY B8l cousaidl x11d B, ulanl Ggddl
SSoreoollad BUo] Yl 4iHi. E= 200Gpa

(d) Explain “Izod impact test” with neat sketch of specimen. 04
(5) W ?}{l§ﬂ:[ AU “Izod impact test” SIHLICTH 1071
OR
(d) Find moment of Inertia Ixx and Iy for section as shown in figure (2). 04
(s) - 2 ul ealdet Asaot W2 wScalye] Ly vial 1,y 2t 0%
Q.3 (a)  Explain slope and deflection with sketches. 03

Ysl.3 () 8l wal [Audet vugld 3] Auendi, 03
25
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OR
(a) 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, EI =2 x 10° kN.m?

) 5m olleS Hrlddl deelellar olld GuR 30 kN/m oll AHQAZd IR 03

Al B. Jodlellar olli ol Ysd BSL UR Bl Aal (AUt il Bl=2x
10* kN.m?
(b) 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.

Ol)  5m Gollgfalol SleMell olol BSL (55 B, Sletoll WUSBES HIU 500 03
mm x 300 mm 8. el YAl sletuedl sluclol el el E=2x 10°

N/mm? €1,
OR
(b) Explain limitations of Euler’s equation. 03
)  Yarell Yool Halel nomal, 03

(c) 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 diagram.

(8)  300mm USOUES ol 150mm GSIEell AUISBE vl 35 oAU 0¥

A UR 120kN oll Gl aR doll asiefal gauaddl #at Gur 3

el Yl 50mm £2 Gl B. WSBEUL Gaudl U HUETU ol oYoldiH

OR
(c) 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?.

(5) 150 mm US4l 300 mm QSIES HRLcAl 6lld 5m ol duou U AUEL oY
Ad 2sdc B. ol olil Gaudl U HedH oliet YAon 100 N/mm? ]
atlg o &lal dl olluall auul ool uR decl AU[EARlA eur ysl

A5Ld?

(d)  Draw shear stress distribution diagrams for (i) Rectangular section, (ii) 04
Circular section (iii) T — section (iv) I - section.
(S) () AR Asalel |, (i) AJUUSIR Asalel (i) T— AsAol (v) I- sl 0¥

HIR sclotoltl [l gldal £l

OR
(d)  Draw shear force and bendig moment diagram for a beam shown in figure (3). 04
(s)  usld-3 i edlde oflu HR 5ot oln wal dluotylf 2udu €3, 0¥

Q.4 (a)  Find the torque which a shaft of 250mm diameter can transmit safely, if the 03
permissible shear stress is 60 N/mm?.

Yl ¥ () 250mm AUl 2Ulse gl dsel Ul 2lf 2lltll. Hiodl 5ot yldunedl 03

(1d 60 N/mm? 4.

OR
(a) 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

3/3



http 7/www.gujaratstudy.com
twist. C = 80Gpa
(1) GlLEL 350mm U U5 250mm Ul 2.5 maioll Wl ouse Uz 4 03

KN.m. oll 21§ 3l 8. UsdH st Uldoin wa 1S 5L ol owtddl

i 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/mm2Find principal
stresses and locate principal planes.

(Ol) 300 N/mm? (2oUIESE) Aol 150 Nomm? (500{lc)) uldonl A dol 0¥
UUAAL UR GO B. 80 N/mm2 o sclol uldoin ugl cldl 8. yu
yldoin el Aol dell vyl il

OR
(b) Solve Q-4(B) given above by Mohr circle method 04
@) usl ¥ — (o) o Hler adn ol el Gial 0¥
(c)  Draw shear force and bendig moment diagram for a beam shown in figure 07
(4).
(5)  gld-4 ui edldd ofld UE 5ot oln wal dluotyR] udY il 09
Q.5 (a)  Explain Parallel axis theorem. 04
WU () MR wetyRa uuendl, (o} 1
(b) Draw stress-strain curve for tension test on mild steel. 04
() HIESES WA UR 2otlot 322 HIZ “ WU — Rol 5 £ikL, 0%
{c)  Write down equation of Normal stress, tangential stress and resultant stress. 03
(5)  dol yldan, wels yldoin ua Rl yldoin Hizell Yot aull, 03
(d) Diffentiate Elasticity and Plasticity. 03
(s)  Raldzerusdl vid A4l 4224l dalod 2l 03
sfesfe oot dfesfe sfeofe sesfe sfesde
— P 120kN < 20KkN —» —
70 kN 30 kN
| | | |
I | | 1
1.2m 2.0m 10m
Que-2 (b) Figure (1)
10 mm
Al 20 kN 20kN/m
/]
Z
100 mm /] | } I
/

Im Im 2m

OR Que-3(d) Figure (3)

10 mm

415

F 3
L J

100 mm
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OR Que-2 (d) Figure (2)

Que-4 (c) Figure (4)
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