Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER- EXAMINATION ~SUMMER-2020

Subject Code: 3331904 Date:02 -11 -2020
Subject Name: Strength of Material
Time:10:30 AM to 01:00 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 only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q.1 Answer any seven out of ten. £21H{8{l S1&UBL Ulcetl w6 2414 14

Define Modulus of Elasticity and Bulk Modulus.
H19YAY 2l BB RZ] U vies ISyl vl w).

Define shear force and bending moment.
2fluR S1 249 ASToL 12l ety ),

Define Principal Plane and Principal Stress.
(il et 4 WIRAUE a1l eyl 2414,

E)Eglain Point of contra flexure.
Uldeinet [Gig yquomdl.

Explain Thermal Stress.
2Uq Uldwo yuemdl

Define Slope and Deflection in Beam,
Gl 31 24 [@udetof] caqpuag 2414).

Define Torque and Angle of Twist.
215 e 2lare s18lefl vyl w41,

Draw the figure with dimensions of Specimens of Izod impact test and

Charpy impact test.

ULBALS 8152 222 AN URM] 9152 2220l otdfolloll HIY A1 uisld
£l

9.  Differentiate between ductility and Brittleness.

€ deddl Ae oROd] 922 dglad 241

10.  Define: Section modulus, Slenderness ratio.
fo.  cqluAl B AsUedl HISYEY, @S el

X ON AN LU X B WS O 0

o

Q.2 (a) A steel bar of 16mm diameter and 2m long is subjected to an axial tension of 03
35kN. The increase in length is 2mm. calculate stress, strain and modulus of
elasticity.

OR
(@) A brass bar 20 mm diameter and 8 m length is rigidly fixed. Calculate the 03
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temperature stress induced when it is heated from 20° C to 50° C.E=2x 103
N/ mm? and o.=10x 10%/°C

20 (MU0 cld B ¢ (2R dullodlol 7S Gl 6R foysdl e 8. )
3 20° C &l 50°C el A1RM 5L 1A il diUHLe U BYA AR E=
2 x 105N/ mm? e\ o = 10 x 104/°C €.

A steel bar ABCD having cross sectional area of 200 mm? is subjected to

axial forces as shown in figure 1. Find the total change in length of the bar.
Take E=200 GPa.

A5 251 612 ABCD el Sl As2et AA50L 200 mm? % 15[ 1 Ywe

A(EUG K1 weeid B, dotioml Ud] §e cledld 9M\tll. E=200 GPa €.
OR

Define Poisson’s ratio, volumetric strain and instantarr}eous stress.

e R0, ARYAES Wet wal HR2UY Wil vl 14l

Draw the shear stress distribution diagram for (i) Rectangular section (ii) T
Section (iii) I section (iv) Circular section.
1ol 1S 2l R [ArdaL UL RN, 1) dURIRU AUISR R) Sl uisikR
3) LB WIS ¥) AUSR WISR

OR
A cantilever beam is of 2m span having its cross section 200 mm breadth x
300 mm depth. If maximum bending stress is not to exceed 10 N/mm?, find
the value of point load to be placed on free end.
2 (122 Aletalon s Feflar olHell s1d A5t R00 [0 uslous 24
300 (101 GSIE B, %) HEtH AL RU 10 N/imm? 53l 4R <1 el dll
Y s DL Uef (GlgeRell (5ud 2l

Calculate reactions, shear force and bending moment at various sections for
the beam(shown in figure 2) & plot SFD & BMD.Also find point of contra
flexure.

2q1s(d M cdleul Yoo, el el HISRWR DA 520, MU ¢ wa

Q<ToL 12 2160A SFD 319 BMD €13) deil $121 ssue [Gig 2Dl

OR ' .
A R.C.C. column 300mmx300mm in section is having 4 bars — 20mm
diameter, one at each corner. Calculate load taken by the column. Permissible
stresses in concrete is SN/ mm? and modular ratio Es/Ec=09.

300 mmx300 mm A5AAL0U R.C.C Slaual 20 ({1 Ul ¥ AR
€35 wdl B, Slan gl Adidl @i+l ARldil 52U, Silseni urlfaiee R
SN/ mm? 349 H1SYER RRN Es/Ec =9 8.

A cast iron pipe of external diameter S50mm and 8 mm thick is 6m long and
simply supported at ends. It carries a point load of 120N at its centre.
Calculate the maximum bending stress induced.

Dol u2 [rdl AULSS Adl st widet Ulpusil i Yo [Hi, @Sl ¢
(122 A Us (7122 diofl 8. B¢l 120 et (oig @1 4 B dl HedH
STl WA HIYS ARl

| OR
Find the power that a solid shaft of 40 mm diameter can transmit at 150
rpm,if the maximum shear stress is not to exceed 60N/mm?.
o) HstiH 2142 2 60N/mm? &l At ol Sl fl W0 HURUIAH UR §rdll
219 ¥o [ culaionl Adls 2uise 2dl Ul dset 531 21d?
A simply supported beam ACDB (shown in figure 3) in which AC=2m,
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CD=6m, DB=2 m is supported at A & B. It carries a point load of 40 kN each
at C & D and U.D.L 20kN/m for a length of 6m on CD. Draw the shear force
& bending moment diagrams.
u15(d 3ul eatlcal yosod R YU ofli ACDB BHL Al= 2 (HeR,
Alsl= € [Her, Slofl= 2 (M2 B A e B 851 U AUI2S 8. d ¥o
(selloyjeet [Gig @112 ] A SIUR @ B A U.D.L 20kN/m AlSl U2 € (22
dolte U 8. 2fluR s ua AsloL N2 sl €3,

OR
Calculate maximum bending stress induced in a 5m long simply supported
beam subjected to uniformly distributed load of 50 kN/m over entire span.
The cross section of the beam is rectangular having 600 mm de[pth. Take I
=5.4x10° mm?*.

U (e givtl Rine] qUles ol el U2 50 kN/m Bsuuil [Qddld
GLIR WL Wle U B d HI2 HedH QST R H5y25 G0, aflHel $ly
As2Uet Loo (MM GSIedlonl G B, 1=5.4x10° mm* 4.

State and explain the parallel axes theorem and perpendicular axes theorem.

AR A& Uy wA ydsTsyar A (@ uhuefl vyl w14Y) yuend).

OR
Draw the core of rectangular hollow rectangular, circular and hollow circular
sections.

ol W) oA, ddnLs1R e Vel dduiisiz wisiRell $12 €13,

Draw the different end conditions of column with effective length.
USRS dodle L8l sleus{] o€l ogel 2ildH Rad] €3,

OR
Define Section Modulus, Polar Moment of Inertia, Neutral axis and Point of
contra flexure.

As2At HISYEY, UleiR {2 1s oei(RMUl, =jed A& 214 §l2l

5A5UR] [Gigefl caual 21,

Explain stress — strain curve for tension test on mild steel.
HIBES 21 UR dl8l YRS HI2 2U-3el AHomd).

OR
Explain limit of eccentricity.

Gdludlell Hulel yHod).

A load of 314 kN is acting on a circular column of 400 mm diameter with
some eccentricity. If maximum stress is nine times the minimum stress,
calculate the value of eccentricity.

3edls GAdludlell 12 yoo MM cutdlonl s NS SlEH U 39%
[sefleyeel o112 @13l 8. %) HexdH R dgriH Ruel o1 A8l 1
G&cludledl (51d 2wl

OR
Find Moment of Inertia about centroid axes Ixx and Iyy of a I- Section given
in Figure 4.
Hl{;ﬁ WL AU 2118 AsRUel HIS A216S W (&Y Ixx and Iyy HIH2 208
SEICIOTENE
The principle stresses on two mutually perpendlcular planes are 80 N/mm?
and 40 N/mm? both being tensile. Find normal stress, tangential stress and
resultant stress on a plane inclined at 20° with major plane.
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() oial dlaldion wa Rl slveudinl Wy [Mlud 2614 80 N/mm?
A 40 N/mm? 8. 32 @elal 200 wiill 21196 el UR «ilHd 2,
2RI R wa URRIHL 22 2Lkl

Q.5 (a) Explain Izod Impact Test.
wsl U ()  lesls erllse 2 dHendl.
(b) A hollow rectangular section 200 mm by 450 mm external and 15mm
thickness is used for 2.7 m cantilever beam, subjected to full UDL 64 kN/m

and point load of 60 kN at free end, both downward. Find the maximum slope
and deflection. Take E=200 GPa.
@) .9 M2 BRdlar ol IR duidl Wel dulA Aselet B koo (P
¥Uo [F1H W1l 4 WU (L[ oSLedlonl #1uil UDL 64 kN/mel
wef2eU €0 (SElog2et (Gig 12 oflAefl edi%g 15l BSL UR vf@id 8.
yed 2lo w4 Slsdseiet 2lld). E=200 GPa €l.
(c) State assumptions in the theory of simple bending.
(5)  ulEl Aslol eflulefl gL %Rl

(d)  Write the assumptions used in theory of torsion.
(S) el dluHi audl aReA @udl.
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