Roll No: -

(Sem - 1V) Diploma Exam 2024 (Even)

[Time: 3 Hours] (Mechanical Engg.) (Theory)

Q.1

b)

Strength of Materials (2025402)

All questions are compulsory. (aft w stfErd 21)

Marks are mentioned on the right side of each question. (/% @t war &% 31§ it sifka &y 1)

Group (A) (a7 -v)

Answer all questions as directed. (2x10=20)
(FréomrTam wsft et 3 I E)

In a stress-strain diagram, is the point where material exhibits elastic
behavior whereas, is the point where the material transitions from elastic to

plastic behavior.

(Elastic point / Yield point / Breaking point / ultimate point)
3z foig @ el At Arer & wTies =aer § uiafda g 2l

( ofies foig / sife feig / e foig / sredive fiig )

Match the following type of forces with their effects:

(Forces) (Effects)
1. Tensile Force A. Causes material to elongate
2. Shear Force B. Causes material to shorten

C. Causes material to slide parallel layers
frfafad TR & sTeft T 3 g § e &l

C)) (o)
1. qar s A\ gl i e T
2. wae S B. gt o Sier st ®

C. amft T Tamiat wat # fgeskrar &
Match the type of beam with its description:

Type of Beam Description
1. Cantilever beam A. Supported at both ends with no overhang
2. Fixed beam B. Fixed at one end, free at the other
C. Both ends fixed
1 % YT Rl Iuh feraor & fired;
i o TRR foraor
1. Ffeefier g A. T foreft sTad & T Rt o gl
2. feor fm B. wF 3R W fer, g0 W
C. 31 3R feer
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d)

f)

9)

h)

For a composite bar made of two materials with different coefficients of thermal
expansion, when subjected to a temperature increase, the material with the higher
coefficient of thermal expansion will expand more than the other material. (True/
False)

ATt e o o orient areft a1 awie @ s o Wi o3 % fag, s aome § afe st g, q
Ia AT R Ui et wmElt 311 |t it gor 7 sifves fowartea 2 (w2 / o)

le}

. f M E
In the bending equation == “I” represents and “R” represents

(Bending Moment / Moment of Inertia / Modulus of Elasticity / Radius of
Curvature)
(e2

¢mwmw¥=-=gﬁﬁr Fi geriar & 3 “R” F1 z9riar 2

Y

(St st / Stgear et/ e ot AR [ skt st )

In a simply supported beam of length L is loaded with a point load P at the center,
the maximum deflection (6max) occurs at the center will be

pL® , pL3 ,pL® , PL3
(16E1 24El 48EI 96 EI )

farTg L ot ush wremor gaeia st 7 s o vk foig s P wTe foRam S €, s o g ATl sAfershan feror
(6max) g

(PL3 pL3® ,pL3 PL3)
16EI = 24EI 48EI 96 EI

For a given shaft under pure torsion, the shear stress developed at the outer surface
of shaft is :
(Minimum / Maximum / Zero)

[ WIS % ded foret g g e % for, s it el wag W e waet ae &I
2
(= [ sfereraw [ <)
Match the following nomenclature with its description for closely coil spring.
Nomenclature Description
1. Pitch A. Load per unit deflection
2.Stiffnessof Spring B. Distance between two consecutive coils

C. Maximum load a spring can handle without
permanent deformation

frere shefora fi % for freferfaa et it sae fomror & gafer i
ATRLOT foraror
1. fo=r A. ¥ 3os e wiR
2. Tsf Y 3k B. a1 R Fefort & st i gl
C. stferaram v 5@ R ot foreaor & fomm Gviet devar @
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i)

)

Q.2

Q3

Q.4

Q.5

The ability of a material to absorb energy when elastically deformed and to return
it when unloaded is called

(Elasticity / Resilience / Plasticity / Modulus of Resilience)

foreft warel St yoaTEy ®9 § fashd B T ST BT STIRNING G ST W Wed 9 W S ST SAter T aHar
Eal T SITaT 2

(@ | T | et | qmrehar ST HTdie)

For a thin spherical pressure vessel, the ratio of hoop stress to longitudinal stress
§ .

1/2/1374)

T Tdet TMATRR 36Te 91 o o, g9 Sfdeet SiR sgeed gfiaet &1 3w 2l

x/2/1374)

Group (B) (v )
Answer all five questions. (et af=r w=if % 3™ 3|) 4x5=20

Define Factor of safety and Poisson’s ratio.
LT R SR ATEH ST bl TICATING

OR (sreram)
Define proof resilience and toughness.
TEIOTe qrehdT 3T HARAT oh TICATING

List and sketch any four types of beams.
Toheel = Yo o oA ohT el ST8Y ST ShT LETrer aTgdl|
OR (areram)
List any two types of support and draw the reaction developed in it.
T o foheel 1 SehT oht Flt STSY o 36 forkféra Sffsham & femor i)

Define radius of curvature and moment of resistance terms of bending equation.
o ErefteRter # ashar rsa S wfoRry et R afeia
OR (areram)
State the assumption made in case of bending equation.
sohe] GHISRT § ST YT SIqTEy)

A thin cylindrical pressure vessel of inner diameter 200 mm and thickness 10
mm is subjected to an internal pressure of 200 MPa. Calculate the longitudinal
stress and hoop stress developed.
200 fipft stiafes =@ 3t 10 firdft @ers et U uael Sermehr gare u . 200 MPa =t stiafes
FaTd STt ST 21 forehfea srgeed wiheer ik g wfteret i o

OR (areram)
Calculate the Safe Working Pressure for the thin spherical pressure vessel of
Internal diameter, d =2 m , Wall thickness, t=20 mm. Allowable tensile stress of
the material, gaiow =100 MPa.

Hiate =, d =2 e, dan A, t=20 feft % gac TR 39 9 % e gt SR g
AT Y| Gl o6 EiehE 0 a9, dallow =100 MPa R
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Q.6

Q.7

A cantilever of length 4 m carries a point load 20 kN at the free end. Find the
deflection at the free end if E = 2.1 x 10° N/mm? and I = 6.667 x 107 mm*,
4 ey TS 1 Uk ittt 7o i wt 20 KN = forg Wi a/e st 81 76 i ot feraoor 9 shifsig
afe E = 2.1 x 10° N/mm? e 1 = 6.667 x 107 mm* &

OR (sreram)
A solid circular shaft is subjected to under pure torsion with twisting moment 20
N-m having diameter 20 mm. Find the shear stress developed at the outer fiber of
shaft.
T 31 garehr e i 20 frft s arer 20 N-m 3 gume st & @ 378 wig o et fomm smar @)
TR o et dq T forhfoa st feret st oaT <)

Group (C) (g - =)
Answer all five questions. (et uter wsit & 3w 2 |) 6x5=30

A brass bar, having cross-sectional area of 1000 mm?, is subjected to axial forces
as shown in figure. Find the total elongation of the bar and stress devolved in the
BC section. (Take E=2 x10° N/mm?)

1000 mMm? % Hio-SaeHa & aTel TF B & et & o7l & St 5 e & Reamn o 81 s
et g 3 BC siqwnt § seawt @ 1 shiforg) (E= E=2 x10° N/mm? =)

A B c D
50 kN 80 kN 10 kN
< > <]
20 kN
g O IR g, - T e et P iy e T
OR (ateram)

The principal tensile stresses at a point across two perpendicular planes are 100
MPa and 50 MPa. Find the normal and tangential stresses on a plane CE at 20°
angle with the major principal plane.

3l Seaa aat % e T foig W aed 7 wioea 100 MPa st 50 MPa ) wea @@ % @ 20° o
o qd CE w stfirciar il worfedta wfaerer 3ma #ifsm)

I oy =50 MPa
A E B
>
od
o | | ox=100 MPa
D c
Oy
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Q.8

Q.9

Q.10

Draw the Shear force diagram and Bending moment diagram for the loaded
cantilever beam having point load of 20 kN at point A and moment of 80 kN-m
at point B as shown in figure. Also determine the maximum Shear force and
maximum bending moment.

foet 3 ey srgam, feoig At 20 KN =7 foig s it foig B wx 80 KN-m = st et wie faw g
HieHat s & g FHac st TG TR T TN AT G| SHAH FT o S AR st
et ot Feife

OR (31eram)
Draw the Shear force diagram and Bending moment diagram for the simply
supported beam of spam length ‘4a’. Also find the section where the beam is in
pure bending.
T g ‘4a’ % wee wmfdh st % fog sawt aer s SR s ST ST ST | & A A oft

T L STet ofT 5 S 2

Using standard notation, Derive the expression for torsion equation JZ = ; = GTG .
HIh Hehe T STANT HLd T, ﬂﬁ:c:mﬁwlz = ; = GTG % fTg =St e il

OR (areram)
Using standard notation, Derive the expression for bending equation 1% = % = %.
HITh Hehe T STANT HLd T, Wﬂ'lﬂw[% = % = g & foTq st oo &

A closely coiled helical spring made of 10 mm diameter steel wire has 15 coils of
100 mm mean diameter. The spring is subjected to an axial load of 150 N. (Take
G =80 Gpa).
Calculate
(a) the maximum shear stress induced, (b) the deflection and (c) stiffness of the
spring.
10 fieft = ATt Wiet o AR @ s s | Feford sforere s 7§ 100 fft wrer s % 15 ot
81 i 150 N & aefier w3 a1 & (G = 80 Gpa o)1 mmomr st
() stferepaw St swawht o e, (off) faramor i (E) feir 6 waran

OR (sreram)
Derive the expression for ratio of power transmission capacity of a solid shaft and
hollow circular shaft of same length, material and same outer diameter rotating at
same rpm. (Take the ratio of outer diameter to inner diameter for hollow shaft as
2)
T STATCH TEE dTel G SaTs, Gl SR @0 STedl S o 31 W9 3 @i T IMee i
1tk E=0T &7AT % ST o [IQ AR I Y (Thaet R % I ared = SR Widd = &

HIIA 2 )
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Q.11 Arrodis 2 m long at a temperature of 10 °C. Find the expansion of the rod when 6 2 3
the temperature is raised to 90 °C. Also find the stress induced in the material of
rod is the expansion is restricted. (Take Young’s Modulus E = 10° MN/m? and
coefficient of thermal expansion o.= 10/ °C)

10 °C & quH Wt B 2 Hiet st 21 st arae 90 °C ek siern Sar € dl 9 o fored i i il
arer & W s @l I I wfrer s var @ At fereaw gfisifea 21 (3 amiw E = 10° MN/m?
site it fergam iR o = 107/ °C )

OR (31eram)

A composite bar consist of a solid steel rod of 20 mm diameter passes centrally 6 2 3
through a copper tube of 50 mm external diameter and 20 mm internal diameter.
The composite bars are closed at each end. If the temperature of the composite bar
is raised by 50 °C. calculate the stress developed in the copper and steel. (Take
Young’s Modulus Ecopper = 100 GN/m?, Eseel = 200 GN/m? and coefficient of
thermal expansion ocopper = 18 X 10/ °C , aisteel = 12 X 10 / °C)

w Ty sm & 20 Tt = Y weh 3 Wit it 3¢ 2t & s 50 firdt et same ok 20 findt it

ST T T Al A e % ft ¥ ot 2 il ar veE 9 wek 2 afs Wit sw s areme 50 °C

wrgT e St 2, At aie 3fit e ¥ forerfia wfreret 1 oM B4 (o %61 A Ecopper = 100 GN/m?,
Esteel =200 GN/mZ:‘FﬁTW—qWW Olcopper = 18 x 10-6 / °C , Olsteel — 12 x 10-6 / °C
)
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