Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 3 (OLD) — EXAMINATION — Winter-2025

Subject Code: 4331904 Date: 10-12-2025
Subject Name: Strength Of Materials
Time: 10:30 AM TO 01:00 PM Total Marks: 70
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators
are permitted.

English version is authentic.

Marks

Sketch the specimen with dimensions for Izod and Charpy Impact Test. 03

SRS A UL S1Use HIZ HIU WA RARAA ol AU €R

Explain parallel axis theorem. 04
AR Y3l yRaA yuenal.
Find Ixx and lyy for a | —section as shown in fig.1 07
(Consider Depth/Height in Figure 1 is 150mm)

OR
Find Ixx and lyy for a C —section as shown in fig.2 07

(Consider Depth/Height in Figure 2 is 100mm)

Define Hokes’s Law and Poisson’s ratio. 03
g5 oll [Pl wal WesHlot oll 2BITR UHAA

A steel bar ABCD is loaded axially as shown in figure-3. Find the 04
deformation of the bar having 200 mm? cross sectional area.

(Take E=200000 N/MM?)

A 300mm @ concrete column is reinforced with 6 bars of 20mm@ mild 07
steel. This composite section is subjected to axial compressive load of
600KN. If a modular ratio for steel & concrete is 15 then find out stress

developed in each material. 300 Il ol v ALALS AN Hi
201l call ol &9 MESes Wl ol Al atwcMl WA B. el
sLU(Pe AsAat WR 600 KN ol sl sLYRA Als ysaui
UAA B. A HESes WA ual slBe ol WY A 15 82, Al

YAs HARAUA HL Ggaldl A 0

OR
Explain principle of superposition of forces. 03
ol oll YURAURL oll [ YHsA

A steel bar 20mm @ is 5 m long and fixed at both ends. If increase in 04
temperature is 50° C then calculate thermal stress. 1. If ends not yield. 2. If
ends yield by 2 mm.

As Qollall 5m Aol AR 20 HIHl i ol B. Aell oial B3 Ul 251
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A AYE A wys GWLdlHal wsSIAA B. %l GWUcllHlet Hi 50°
Coll Al A Al dAtuHlel YAod oflAotl M2 W1, BSL WL
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A M.S.Bar 40 mm x 60mm in cross section and 750 mm long is subjected
to 300KN axial tension. If Young’s modulus is 2x 10° N/mm and poison’s

ratio is 0.3, then find deformation in each dimensions. WCLE oll WS
AlA2al ol USDE 40 mm x 60mm  wal 750 mm Gioll 8. Aol UR
300KN of aellal gl o cldl B, o1 209t oll HIULs 2% 105 N/mm &

Aol WsAlot oll IRNTR 0.3 8, cl €35 HIU ML Ucll ¥R 2.
Define Shear Force and Bending Moment.

laR S ua AlFol WA cautvuRc 52,

Explain determinate and indeterminate beam with example.

GeleRWL AU AuURd v At ollH UM A

Draw S.F. &B.M diagram for the beam as shown in Fig.4

ulgla-4 1l el ol HR sdet ylQolt U eyl MAW

ElRL.

OR
Explain sagging moment, hogging moment and point of contra flexure.

Ao(lot WA, Sl MR A YA otMot (g AUt
Draw S.F. &B.M diagram for the beam as shown in Fig.5
ulgla-5 1l el ol HR sdet Yol U eyl WMAN

ERL.

Draw S.F. &B.M diagram for the beam as shown in Fig.6
ulgla-6 1l ealdet ol HR sdet ylQol U aAHelyRl WMAW

ERL.

State assumptions made in theory of bending.
oAl YlAHL seuHl vl Uit weud.

Calculate power transmitted by a shaft of 50 mm diameter rotating at a
speed of 300 rpm. The maximum shear stress is 80 N/mm?

50 mm Y ofl Y3l 300 rpm ofl ol ol Ul gl sl sl A
Geugl AA Ul aR L. HetH sclot YlAun 80 N/mm? B.

Derive Bending Equation with figure.

ALsld WA AlBoL ulsel Aadl.

OR
State assumptions made in theory of torsion.

ot efladldl sl el URei audl.
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A simply supported steel beam of 5 m length and having a rectangular
section 200 mm wide and 300 mm deep is subjected to 10 KN/m UDL over
the entire span and central point load of 30KN. Calculate the maximum
bending stress.

200 H{l{l udlow waA 300 HlHl Gist deARU Asetcallon 5 Hl
aloll AR 3Ad 2sdct west ol Ayel aucl uR 10 slegy /3l ol
UHARA R wal Hed Ui 30 Slo3) oll (Blgeur cldl B. Al HedH

ool Yldetn 0

A hollow shaft having outer diameter 200 mm & thickness 30 mm is
transmitting power at 200 rpm. If angle of twist in a length of 4 m is not
over exceed 0.80°. Calculate shear stress & power in KW. Take modulus of
rigidity G= 100 GPa.

200 mm 3ol 30 mm HSISAl oll@l U™ Ypncddl slcl W2 200
rpm UR WaR gled@e 31 26l B. %l 4 Hlesll doussi HAAssaL
0.80° l Ay ol &lal. Al QR A Wl WaRell o3l kw Hi 53,
Hged ws RRRE G= 100 GPa Hi AL

State the factors that affect the slope and deflection of beam
ol oll 3L WA [AUAG A AR 5l UR LA Avll

A cantilever beam of 1m span and 200 mm x 200 mm in section is
subjected to U.D.L of 20 KN/m over entire span. Find maximum bending
stress in beam.

200 mm x 200 mm BUSVE cldll 1m clioll Soolcllar olldell uul
Wlet  UR 20KN/m oll dAHaldetr cdl & dl ofluui Geetad

HodH olHol Yo 20K,

75 mm wide and 12 mm thick steel flat is bent is a circular from of 16 m
radius by applying couple at its ends. Determine the maximum stress
developed and amount of couple. Take E=200Gpa.

75 Hldl udloll ua 12 il sl udl A 83 wo you 2wl 16
HleR ol Al vl ctncuml wcl 8. HedH yldoln ual clood

oll HeL . E= 200 Gpa Ccll.

OR
Define Torque and Polar moment of Inertia.

a5 ol wscllall Yella aga cavau@d s

Draw shear stress distribution diagram for rectangular and circular section.
State the relation between Maximum shear stress and Average shear stress
for rectangular and circular section.

AUARYU e olousR (Aewol He AR U BREoyalet stauUH
ERLAUARY A dNousR QetdtHedH 2flar U wal UL

laR WU A Aoit wuual

A solid shaft made of steel having diameter of 50 mm and length 700 mm
transmits 100 kw at 160 rpm. Calculate maximum shear stress produced
and angle of twist in degree. Take C=0.8x10% N/mm?.

Rl ol A5 dol wWse oll A 50 HlHl wa Aoll douss 700 H{Hl
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8. % 160 rpm &R 100 kw GUr 53 B, Al A HI2 HedH [QlRAR A
ol Aol g 2lde M. C=0.8x10° N/mm? A
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