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Subject Code: 4331904

Subject Name: Strength Of Materials

Time: 02:30 PM TO 05:00 PM
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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.
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Define (1) Linear Strain (2) Poisson’s Ratio (3) Thermal Stress
U] WU (1) A (512 (2) UleRletell QMR (3) dluHls Uldwn
A steel bar 1.5 m long and 25 mm diameter is heated from 28° C to 130° C
temperature. If the linear expansion of the bar is totally prevented, Find the
magnitude and nature of the force developed in the bar. The coefficient of
linear expansion of steel is 1.2 X 107 / °C. Take E= 2 X 10° N/mm?
LU HL dod1e el U HLHL cUlyedl Qluisel 4[] o 2¢o A). S &l 1300
Aogl. AS dlunlel A 5IHi w1A B, %) 6dlRe] WA ([dacdL AYRU
a2 sidl el w1d dl A(OHi Gedadl tutef] [(SHd 2 dell UsIR 2ildl.
2 eel] RULS (R YRS 1.3X30-4/°C B. E= X0 o), /{12 dll.
A 500 mm long circular steel bar shortens by 10 mm when subjected to a
compressive force of 450 kN. Compute Original and final diameter of the bar.
Take m=3 and E = 2 X 10° N/mm?
Yoo M| 1. do418etl LSRR EluiSell (D] UR ¥Uo (5.5, of elul 0401 ¢13]
AR ANAIsR dluisel A[N] 0 HLHL Bedl 251 Ul 8. dl dluiseil
a}[&moﬂ Yol 3al 3i[dH el AQIAT] 5. m=31a E=X104 =), /{112
l.

OR
Compute the change in length of the specimen as shown in figure-1 Take Cross
sectional area as 400 mm? and E=2X10° N/mm?
ULS[d-140 elicdl Yo odYailel GuiISU] ddl 5§ReAl ABIA] 521,
U158¢s] A=50 Yoo HLH|.2 el E=3Xq0u =) /{12 4.

20kN —»| «—50kN 70KkN—P 4— 40kN

300mm 500mm 400mm

Figure-1

Explain Parallel axis theorem

UHIAR & UHA AHodl.

Calculate moment of inertia about YY axis of an angle section having size 120
mm X 120 mm X 10 mm

%glo {ﬂ.Lﬂ. X 920 HLHL X 90 HLHL. o1l 2216 A5t «il YY 18 UR %Scayl
2LlYl.

A rectangular beam having 300 mm x 200 mm cross section carried UDL of 50
kN/m. calculate span of the simply supported beam if allowable bending stress
is 100 N/mm?,

A5 oA™Y 1158 300 H{LH]. X 200 L. y21ddl Ules] Yo (5.3, /L. <l
UH[AdT]d MR d&st 53 B, %) UleSLHLIR Hisd eiHel Yldw o Qo0 ) /{4 2
Sl dl utestedl dodle el ulestal AlEl ild 25dd 8.
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OR
Define (1) Moment of inertia (2) Radius of gyration (3) section modulus
UL A UL, (1) %Syl (2) AU 21§ 1A (3) A5 HISYEY
Calculate the moment of inertia about XX axis of I-section having flange and
web dimensions are 140 mm X 10 mm
o HLHL X 90 H{lHL. <l §6% el dud HRlddl -ASAA ol XX & UR
Syl 20l
Draw neat sketch shear stress distribution diagram for
(1) Rectangular Section (2) Circular Section (3) Hollow Rectangular Section
(4) Hollow Circular Section (5) T—Section (6) Channel Section (7) Triangular
Section
WG A1SBE UL Scdel UlAHA (AL #1AW €121,
(1) dAY WIS (2) AduLLSI1R A1SBE (3) UlE) oY H1SDE (4)

Wl ddoilsiz 41158 (5) T-24158¢ (6) Astd UISE (7) (ASIASIR WISDE
Write and explain each term in slope and deflection formula for simply
supported beam with UDL on entire span.

A s ALEl Td 25A4d ulesl «fl Ayel duily GuR AHdld]d @R @13l 8 d)

3lo U4 [dudet oil )l quil €35 Ue YHodl.
A 1.5 m long cantilever is having 100 mm width and 230 mm depth, carrying
point load at free end. If deflection at free end is 5 mm, compute point load at
free end, Take E =2 x 10° N/mm?®. _
LU H1. @jodl vilofed Ylest el 24158¢ 900 HLHL usloll w230 1L H. Gls
8. dstl 45d 85 U HLHL. o (audsi Vel sl UL Ysdd BSLUR 24 (6ig ¢IR
@12191? E = 3X90u o, /+{] {2 cl.
Difference between izod and charpy impact test.
ALYALS ua AN prl2 222 A dslad M.

OR
Explain slope and deflection with sketch.
3l0 A [Audet 15[d 118 AHendl.
A simply supported beam 4m in span is subjected to UDL of 15 kN/m over
entire span with central point load of 10 kN. The moment of inertia of the beam
is 517.5 X 10° mm?*, calculate the maximum slope and deflection for the beam.
Take E = 2 x 103 N/mm?
¥ HlL doile dlal ¥s dl€l Ad 2sdd ulest GUR M sley /4l <l
AUdldld o112 dYRL dudle GUR @13l & dues Hel (o] GUR Y0 5l <l
(Gig@ti2 @13l 8. 1 ULl «l Scd gl u1o.y X dos HLHL¥ 8, wl ul2sl «l
HEdH 3lo A4 [dudst 4. E = %304 &3, /Hl3{l.2 4.
Explain Brinnel Hardness test
[Ghotd SLSAY 222 UM,
Explain point of contra fracture and its importance.
Uldettel [0fg AHosc) el dsfl ML QU
Explain types of support with neat sketch.

15(d £13] el el 251 Auomd),
Draw Shear force and Bending moment diagram for a beam shown in figure 2.

B15(d 2 Hi A G UL2SL HIZ Sdeltdol W sieiyQletl 2 1Qu €131,

30kN 40kN/m jokN

MB

AT Im C 2m D 1Im T
Figure 2
OR

Explain relationship b?_tween shear force and bending moment.
Sclel 401 Wl oAHel8 Rl dAel) fuiy yH2dl.
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Explain hogging moment and sagging moment.
SL{lo91 il A{1-0L HIN w2 Ay,

Draw Shear force and Bending moment diagram for a beam shown in figure 3

15(d 3 Hi AAE UL2SLHIZ Sdeltiol A AHe1yQlst] A 1QW €13\

SOKN/m 100kN 20kN
D B J
AT 2m Im T Im C
Figure 3

Write assumption made in the theory of bending.
0 (591 ¢flu?] of] TiRUA @ul,
Define (1) Torque (2) Angle of Twist (3) Polar moment of inertia (4) shear
stress in shaft
[l W[ (1) 215 (2) HRLS 5181 (3) Yld wScd 4l (4) [R1UR Y 8l
2LLEC
A closed helical spring is to have a stiffness of 1.2 N/mm of compression under
a maximum load of 50 N and a max Shear stress is 130 N/mm?. The solid
length of the spring is S0mm. find the diameter of wire and the number of coils
required. Modulus of rigidity C=4.2 X 10* N/mm?.
s 54l slog &dlsd (R2Leil 21s11 1R . /HLUL 8. st UR Uo
HIR Gl 8 WA HEdH Sdol Uldwa 130 Al 8. [Ridlfl Aldls
dodle o HLHL 8. (Rdletl direll el wa sl8deil vl 2llbl. C=¥.2X10¥
= /{3l 4.

OR
Define (1) neutral axis (2) Moment of Resistance (3) Modulus of rupture.
c LUl WU (1) derel et (2) UldRle Yl (3) Hlgyad 2is iR
Write assumption made in the theory of torsion.

HRLS &1yl «fl HiRELA) U,

A solid circular shaft and hollow circular shaft are made up to of the same
material and having same cross-sectional area. The diameter of solid shaft is 70
mm. the internal diameter of hollow shaft is 0.75 times the external diameter.
Compare torsional resistance of the two shafts.

8ol dqullsIR Ls2 el Uldl ddullsR 2Uls2 vl A s UERIYEe1L Wadl
8. del tislsl WISBL AASN UL B. Elel dquUSIR lsR <1l Ul 9o
HlHL 8. uldl ClQC{HSR 2lLg2ell idls Ul deil ollel lell 0.9U AL
8. ola 2llg2ell HAS UldteAl HUIHRI 52,
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Subject Code: 4331904

Subject Name: Strength Of Materials

Time: 02:30 PM TO 05:00 PM

Instructions:

SNk W=

Q1 (@
(b)

(©)

(c)

Q2 (a)

(b)

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

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

English version is authentic.

Derive equation of strain energy for gradual load.

5[5 1R HI2 RSt Welof] of YA dl1Rd).

An M.S bar Im long 20mm diameter carries an axial tensile forces of
62.8kN.If young’s modulus E=2x10°N/mm? find stress ,strain and elongation
of this load.

Hg Uldle ol s AN Qiodl el 20mm ULYetl B Bell UR 62.8kNe]
defld WAl Pl 8. %) RaUldlusdl HIUis E=2x10°N/mm?
Uldelo, (A1 aal GodlgHi Al 32512 Ul

300mmg RCC column is reinforced with 8bars of 16mmd.it carries a load of
800kN.determine stress in each material. Take modulus of elasticity of steel
1s 200GPa and concrete is 11GPa.

A5 39015145 51512 2d™ 300mm <l 8. AHi 16mm <il 8 UYL Y54l
8. ™ U 800KN <il 1gfld M1 613l B, URls HZlRYd Hi Gedlad elw
Uldwn el 221d A4 sisle «il Reldeusdl Hiuis Mes) 200GPa
Wl 11GPa 8 .

OR
Mild steel bar 4m long and 20mm square in section is fixed between two walls
at 400K temperature. Find the force induced in the bar for the following cases,
when its temperature falls to 320K.(1)walls are non yielding (2)walls yield by
1.5mm.For steel take E=200GPa and 0=12x107K.

4m 4ol M 20mm <il RY wldell (0] A €ld1g 4R 400K dlUHLa
(52 5341 8. Ao dluHlel 320K di oflAsil AU €lalid URsil A5
dell dell UslR @ lidl()eldld oo dla (3o 1y e (2) €ldle 1.5 mm
Ales 2y, 221dei] E=200GPa el 0=12x10°K 8.

Write formula to Salculate M.I of rectangular and circular section.
ALY Wl dquLLsR MISDE UL WSyl of Yo qul.

Find Moment of Inertia of the T section having flange and web dimension
60mmx20mm.

A5 T A5t o] §Q0% o Q6] oil HIY 60mmx20mmE dl ¥Scayl U1k,
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Q.2

Q.3

Q.3

(¢) Draw S.F and B.}\/I diagrams for a beam loaded as shown in figure 1.
w15[d 1 Hi20ldd o4 HI2 S.F wal B.M SIAIAM 1),

- 20kN.
L] m

OO XX

1\_ L WEEY 8

Fiquse-1

OR
(a) Define Moment of Inertia and section modulus.

%Syl W A5t HISYEU ol cuiud] 3 [\).
(b) A hollow circular section having 100mm external diameter and 70mm
internal diameter find M.I, section modulus and radius of gyration.

100mm Gilel <AlY W 70mm WIdRS Uy Hlddl Uldl ddaisiR

1SDE HIS AScAy L A5Ael HISYAY Wl ASUY 1§ LU 118,
(¢) Draw S.F and B.M diagrams for a beam loaded as shown in figure 2.

15(d 2 Hi e2ldd oilH HI2 S.FuA B.M SRIAM €1R).

20EN

¥ O EN
% m
NN NN = ISV S VeV Vi V2
m -

4w . 1\ 1im i’

Figuwe-2.

P

(a) Defme Shear force and Bending moment
Sclel 6401 el ety ofl cful 1Y),

(b) A simply supported beam ACDB in which AC=2m,CD=6m,DB=2m is

supported at A and B.It carries point load of 40kN each at C and D and u.d.1
20kN/m for a length of 6m on CD.Draw S.F and B.M diagrams.
Alel ld 2s5d€ oflH ACDB Hi AC=2m,CD=6m,DB=2m % A ¥ B GUR
2594 8.3 6]y (6ig C M D U 40kNeil [Gig IR e 6mEGls <l CD
U 20kN/m oll dH[Adld MR Eldl 8. oflH HI2 S.F 3ol B.M SIUIAH
aARR

(¢) A simply supported beam of 5m length and having a rectangular section
200mm wide and 300mm deep is subjected at 10kN/m UDL over the entire
span and central point load of 30kN.Calculate the maximum bending stress.
200mm USLNLE w4 300mm GLSLE HRlcldl Alel A 25Ad oflHefl dolte
5m8. %] dell UR 10kN/metl UDL ol HeH 30kN «ll (0ig, IR dlold] eld
cll HedH ool Uldwia 2Llk.

OR
(a) Write importance of point of contraflexure.
(oMot (0]g ol WIARUAL G,

(b) Draw S.F and B.M diagrams for a beam loaded as shown in figure 3.

15(d 3 Hi e2ldd o4 HI2 SFu B.M SIRIAMH €.
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20kN 10kN
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r e e e

2m L 2m L

7f’i‘]u';r' 3
A beam of T section having flange 200x30mm and web dimension

320x30mm is subjected to shear force of 25kN.Find the maximum shear stress
and draw the stress distribution curve.

WS T A5l Ui Q1% dell Ao of HIU 200x30mm sl 320x30mm BHi
25kNe] Scel 6ol @1l 8. HedH Sdol Uldwn 2Mdl e Sdel Uldwn
ACINEARIE

Write assumptions in the theory of pure bending.

A1 efluil ol -y guil.

A simply supported beam of 4m span having rectangular section of
150mmx300mm is subjected to 50kN/m UDL over entire span. Find
maximum slope and deflection.

As Alel d 2esdd o]y ol dUol  4m B dsil HISAE < HIU
150mmx300mm & %\ dsil YUl GuileS U50kN/metl qH[ddld IR
q19ldl 1A dl 3101 wal [Aydet Q).

A hollow circular shaft with external 150mmd and internal 100md transmits
800kW at 240R.P.M.If the length of shaft is 4m then find the maximum shear
stress and angle of twist. Take C=80GPa.

Ulel ALsIR AL GLEl 150mmep Ml MidRS 100mep Al&st] QNS
QLLE2 240R.P.M UR 800kW 2lt[H2 52 8. %) 2llseeil deile 4m €l dl
HetH Q1AR 12U Wl (Frexll 5131 0\El. C=80GPa Gl .

Write equation of beng_iing stress and shear stress.
ool UlAMOl A Sclol Ulde o o1l 3yl quil,

A cantilever beam 5m long is subjected an udl 16kN/m over entire span. If
deflection at free end is zero. Find upward point load required at free end.

A5 3o2ldldR o{lH ofl Gl sm Boll vl duileS UA16kN/m il
AH[Ad]d HIR @13 8. %) Aell Yscl DS [dudsi st S1U ] Aell Y5l ASL

U2 526 Gueil drs (0ig G112 @191Q] A 20l

A hollow circular shaft having internal to external diameter ratio

4/5 transmit 4kW at 6Hz speed.The maximum torque is 25% more than
mean torque.If the angle of twist is imited to 4°/m length,Find the diameter.
Take C=80GPa.

UlEL ALSIR 2ALse Hid[RS 1A Glal cdlHeil ARNTR 4/5 tRlddl
ANUSIR L2, 6Hz HSU 4kW UULRd S D). HedH 215 ULl 215
531 25% dY 8. %) (G2sil 5131 4%m o1 U W 5L $AIH 11d B,
dl 1Y 20le). C=80GPa €.

Calculate maximum bending stress induced in a Sm long simply supported

beam subjected to UDL of 50kN/m over entire span.The cross section of the
beam is rectangular having 600mm depth.Take 1=5.4x10°mm*.

ALEL 3ld 25Ad 11 ell 5m UHA ALOUHI 50kN/m «ll UDL @13l 8. oflHu
URd HedH A521 24l 2A-LdI] 520 WilHedl GulARY WISAE 600mm

GLSLE tRldd) 8. 1=5.4x10°mm* .
Define: Elasticity, plasticity brittleness and stiffness

Rar(deiusdl, WiRe 2], (RsUR) Ha Sdl «il cdtul A1),
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Q.5

(c)

()

(b)

(©)

A cantilever beam of 2m length and having a rectangular section 200mm wide
and 300mm deep is subjected to 10kN/m UDL over full length and a point
load of 30kN at its free end.Find maximum slope and deflection.
2m Guileell SfRlda ofld wel duARY ASAA 200mm U0 A
300mm GLS) €14 B defl UYLl Guile U 10kN/m UDL el dell Y5d 835
30kN Ulge2 €lS Al 8. HetH @lul el (dUdet 2llH).

OR
A beam having cross section dimension 300x450mm is subjected to shear
force of 100kN.Find the maximum shear stress and draw the shear stress
distribution diagram.
A5 6fl 300x450mm il dlAd) oflH 100kN ell Sciet 1R @13 B, HedH
(1R U el 1A {1UR WA (SRR SIUIAM 1R,

Draw neat sketches of test specimen for charpy impact test and izod impact
test.

YT ol se 232 el WLBHLS prlse 232 HI2 22ell ot¥silell WY €121
A simply suppored beam 5m span is subjected to UDL of 20kN/m over
entire span with central point load of 10kN.The cross section of beam
200mmx300mm.Calculate maximum slope and deflection for the beam.

ULEL Ald 2596 ol ol 5m UHA AL IHL 20kN/m el UDL el HeyH|
10kN Ulge2 dlS @1l 8. olHell 1158¢ 200mmx300mm €A dl &l
Ul HedH 2l e [AyEetef] dR1dR] 530,
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Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Define: (1) Modulus of elasticity (2) Poisson’s ratio (3) Shear Stress
An RCC circular column having 350 mm diameter is reinforced with 6
number of 16 mm diameter bar. If stress induced in concrete is 5 N/mm? and
modular ratio is 15, calculate load carried by column.
A steel bar of 20 mm diameter and 1000 mm length is subjected to tensile
load of 120 kN. Calculate change in dimensions in the bar. Take Es = 200
Gpa and p =0.25.

OR
A steel bar of 20 mm diameter and 1.5 m length is subjected to tensile load
of 100 kN. Calculate stress, strain, elongation and final length of the bar.
Take E =2 X 10° N/mm?.
Define : (1) Moment of Inertia (2) Radius of gyration (3) Toughness
Draw neat sketch of specimen for the Izod and Charpy impact test.
Calculate Moment of Inertia about Ixx and lyy of the figure-1.

OR
Give classification of engineering material.
Explain compression test on metal with neat sketch.
Calculate Moment of Inertia about xx-axis of the figure-2.
Define shear force and bending moment. Explain relation between them.
Draw shear force and bending moment diagram for the beam as shown in
figure-3.
Draw shear force and bending moment diagram for the beam as shown in
figure-5.

OR
Define statically determinate and Indeterminate beam with example.
Draw shear force and bending moment diagram for the beam as shown in
figure-4.
Draw shear force and bending moment diagram for the beam as shown in
figure-6.
Define pure bending stress. Enlist assumptions in the theory of pure bending.
A simply supported beam having 4 m span is subjected to UDL of 20 kN/m.
Cross section of beam is 250 mm X 400 mm. Calculate maximum bending
stress produced in the beam and stress produced at the layer 80 mm far from
neutral axis. Also draw bending stress diagram.
T-section as shown in figure-7 is subjected to shear force of 20 kN. If [=1.81
X 10 mm* and ¥V = 202.17 mm, draw shear stress distribution diagram.

OR

Date: 25-07-2023
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Q.5

QS5

Q.1
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Q.2

Q.3

Q.3
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(©)
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(©)
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Draw neat sketch shear stress distribution diagram for (1) Rectangular
section (2) Triangular section (3) T-section.
A simply supported beam 3.0 m long carries point load of 30 kN at mid
span. Find maximum slope and deflection. Take E =2 x 10° N/mm?. And I =
66.66 x 10° mm*.
A simply supported beam of 5 m span is I-section as shown in figure-8 is
subjected to central point load of 50 kN and UDL on entire span 20kN/m
Draw shear stress distribution diagram.
Define: (1) Torsion (2) Polar moment of inertia (3) Torsional rigidity
Write equation of torsion. Enlist assumptions in the theory of torsion.
A hollow circular shaft having outer diameter 200 mm and thickness 20 mm
is transmitting power at 180 RPM. If angle of twist in a length of 3 m is not
to exceed 0.70°. Calculate shear stress and power in kW. Take G = 0.8 X 10°
N/mm?,

OR
Define stiffness of spring and enlist types of springs.
500 N load is lifted by helical spring with deflection of 25 mm. If spring
index is 6 and allowable shear stress is 300 N/mm?, calculate diameter of
wire of spring, mean diameter of spring and No. of turns of spring. Take C=
8X10* N/mm?.
A cantilever beam of cross section 150 mm x 200 mm is 2 m long.
If deflection at free end is 2 mm, calculate u.d.l. that the beam can carry
over whole span. Also calculate maximum slope of the beam. Take E =210
GPa.

- Jo5RUd] Hefdle -

2 ul W) (1) RefdRUUSAL HULS (2) U8t RN (3) Sclot Ulduio
3Uo {1 1ol wuifad sli(se rdeui 98 HIHl culyell dluisell € «1o1 Hoflul
YsAMi AU slseHl Hid UldWa U N/mm? el HISYER IRIdR U
SN dll, A Ud el 1R dsel &Ml A8l
R0 HlH] iy WA 1000 Y] Gl dlddl dluisetl qoilUl UR 920 (5., of
dRLILAW O |13 8. dl dell €35 HIU Hi &dl 326121 2AQLL. Eg = 200 Gpa and p =0.25
ql,

OR
R0 HlHl iy wal 12U Yl duly bRlddl qluisel qoildl UR oo (5.3, o
dRlldua ¢l 8. dl UUTAIMIGAU ddl Uldwa, [AsR, dulsHl aAd] 5812
o ¥i[dH G4l ). E = 2 X 105 N/mm2 4.
el [wl] A 1U): (1) ¥Scd 4ol (2) ([Aylst [FHonll (3) ¢adl
19515 W U] 91052 222 HIzell W1 Aet of] 20269 w15 €121
1511 of S Y&l I, and I,y JARIL.

OR
goga3] HEllUds] 450 52,
Ned U saIi wlddl S1Hleled 232 of wLgdl €13] dilet 530,
15l of wScdd Yl XX-218l w1211 AR,
Sdelod01 A otHstyRlef] caflul] WU, AHetl d2Aed) oit Aol
B 15cil-3 HL 1106 6flH HI2 5w A -] 1AW 130,

B 15cil-u 1L A 1AG 611 HIZ St wa diHeiy ] 2418 €13\,
OR

&1&15&1 (Se(Hae Wa w254l peilseHae oild Gelel U1 cUuluAR{d
2.
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(b) wIsdl-y vl Mg ol uLe 5{«10{01 A dudglg[ ACINEARE 04
(€) ulgdl-g Ul HNUE 6l U1 S5l ol AYe1tQl W 1AU €12, 07
Q4 (a) QIR Wes]ol R AUsAl vl A U] Aes)at eyl e gud)., 03
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