Roll No:-
Sem-I11 Diploma Exam 2023 (Odd)
[Time: 3 Hours] (Mechanical Engineering) (Theory) [Max. Marks: 70]
Mechanics of Solids (1625303-P)

- All questions are compulsory. (e v s1fari 2 |)
- Marks are mentioned on the right side of each question. (s @t wsr % 31§ 31 sifera R 2])

Group (A) (7w 1)

Q.1  Choose the most suitable answer from the following options. (1*20=20)
(waiteres Sudw foreheuht g ford |) :-
I Poisson’s ratio is always . (WasH srqura g@sm )
(@) Less than one (b) Greater than one (c) Equal to one (d) Equal to infinity
(v & % BT 21) (w= & a1fereh 21T R) (T % STeR el ) (v & TR FT 7 )

ii. Deformation per unit length in the direction of force is known as
(st < fomm & forepfar wifer wvarrs <t gohTS et © 1)

(@) Unit Strain (b) Lateral strain (c) Linear strain (d) Linear stress
(7% forpfe) (e forpa) (et ferpfr) (et wftrrer)
iii.  The maximum slope of a cantilever beam carrying a point load at its free end is at the
(T Frtettar o o T T o formg i o &, 4 3 W Aferenad a1t T BT 2)
(@) Fixed end (b) Free end (c) Center of span (d) Anywhere of the span
(amerez f&) (= fax) (cr=Tré % we) (foreft +ft 1)
iv. The equivalent length of a column fixed at one end and free at the other end is
(e f T ey, 3T qE R T e & T e g et 21)
(@ 05L (b) 0.7 L (c)L (d) 2L
V. For a thin spherical shell subjected to internal pressure, the ratio of volumetric strain to hoop strain is __
(srtafer qama & STefi T Taet MR Wi & g, STRa faepfa ST aftef fosfa 1 oo §))
(@) 5:4 (b) 3:2 (c)2:1 (d) 3:1
vi.  Strain energy stored in a member is given by (foreft firve o wifera fospfr it o a7 4 STt 1)

(@) 0.5 x (stress) x (volume) (0.5 x (wferer) x (3Tma))

(b) 0.5 x (strain) x (volume) (0.5 x (fo=far) x (sTmre))

(c) 0.5 x (stress) x (strain) x (volume) (0.5 x (vfoser) x (forvfr) X (s7mre))
(d) 0.5 x (stress) x (strain) (0.5 x (vfeer) x (i)

vii.  What will be the unit of strain energy density in S.1.? system? (S.1. woreft # feepfer it sear st gobrs = 2nft ?)

(@) J/m® (b) N/m?® (c) m*J (d) m¥/N
viii.  When shear force at a point is zero, then bending moment is at that point.
("SI e fog W SATETT 9 I BT 8, T 34 foreg ww s At = R 1)
(a) Zero (z=) (b) Minimum (=) (c) Maximum (=tfereram) (d) Infinity (s+a)
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iX.  The slope of a bending moment diagram gives. (s st st w1 ger ar &)

(@) Tensile force (b) Shear force (c) Compressive force (d) Deflection
(a7 a1) (=TT 577) (widre =) (farzr)
X. Sagging bending moment is considered
(&fffT st st =t HHT ST 1)

(a) Positive (sHTemss) (b) Negative () () Zero (s )  (d) None of the above (37 @ @ =15 &)

Xi. Euler buckling load for both ends hinged is given by
(i fiw fewie & fQ IeR awfcf @l % are g 1)
(a) m2El /12 (b) 2m2EI /12 (c) 4m2El /12 (d) w2EI /412

xii.  Moment of inertia about C.G. of a circular section of 4 mm diameter, in mm 4 unit will be
(4 fieft. =aTE ATCT JATHR 1 HT STeed ST Teeal o i 4 el o787 &m )
@m (b)2m ©4n (d8m

xiii.  The distance in the parallel axis theorem is multiplied by
(iR 3Fer SH | gl R T foRAT ST 2)
(a) Area (z=wa ) (b) Volume (sm@)  (c) Linear distance (tfas 3t ) (d) Area/volume (z=et /aTmrae)

xiv.  The Section modulus of a circular section of diameter 'd" is
('d' =mE % TF IATHER TS HT AHQ AGF - BT 1)
(a) (/32)d? (b) (m/32)d? (c) (m/64)d> (d) (m/64)d*

Xv.  The neutral axis of a section is an axis at which bending stress is
( foreft wp1e <Y ST 31& o 31et Bt & o X 0 wfrere g @ )
(a) Zero (=) (b) Minimum ( == ) (c) Maximum (zfereraw) (d) Infinity (sm=)

xvi.  Ratio of maximum shear stress to average shear stress for rectangular section:
( STIATRR F1e o forg tferemam ToRaT Sfiee e SfEa ST Siiere 1 ST ¢ |)

(a) 3/2 (b) 2/3 (c) 4/3 (d) 3/4

xvii.  The diameter of the ‘kern’ of a circular cross section of diameter ‘d’ is

(‘d’ = STt It ST e F e T grar gl )

(a) d/2 (b) d/3 (c)d/a (d) 2d/3

xviii. In Mohr’s circle, the center of circle from y-axis is taken as __ ( #ret o #, y-37e1 & 5 1 %75 36 e fora Sirert 2:)
(a) (Ux - Uy)/z (b) (Ux + Uy)/z (C) (O-x - O-y) (d) (O-x + ay)

XiX.  Torsional sectional modulus is also known as ( re ATt AT AT H % &9 § o ST S )
(@) Polar modulus (b) Section modulus (c) Torsion modulus (d) Torsional rigidity

(sgefrr s ) (mrepfer meier) (s srept weier) (s srept gea)

xX.  When a solid shaft is subjected to pure torsion, the stress induced in the shaft will be
(= forelt v W 31E U et SRRt B ?, A g Seae Wierer gr)
(a) Direct stress (b) Shear stress (c) Bending stress (d) All of the above
(@RERMIGER)) (Froaor wiereT ) (QEERIRER)! (S &)
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Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Group (B) (7w -=f)
Define the following term:

I Lateral strain  ii. Volumetric strain iii. strain energy. iv. Bulk modulus
(FraferRaa srsaTacft st aftfea =i
I. o fasfa 0L o fasfa il faefa it IV. STRIH ToTieh)
OR (31eram)

A load 5 kN is to be raised with the help of steel wire. Find the minimum diameter of steel wire if
stress is not to exceed 100 N/mm?,

(5 KN % 9 =t T 3E0Td % TR & ISTAT ST &1 38T o AT 31 =308 AT, F1d hifeg afe Tfaea 100 N/mm? & samer 1
)

Explain point of contraflexure.
(A afead foreg =t wwamsd])
OR (sreram)
Define strain energy an and explain how it is stored in a body?
(forpfer it =1 wftefe sAifsTe we o it forelt fve & e wufed Bt 2, Twemsy |)

What do you mean by thermal stresses and strain?
(ardtr wftrerer wet forpfa & @1 s T @ 7)
OR (sreram)
Explain Hoop Stress and longitudinal stress induced in a thin cylindrical shells
(ST SRR @i H 30 B aTet TRl e srgeed widerer i wwesy |)

Write down the Various assumptions made in Simple bending theory
(emor SR % TagTea o <1 Tl heur forfan))

OR (steram)
Draw the distribution of shear stress Rectangular and T - section
(sTmareER qer T - &1 & foe et gfdee foaeor e wifa)

Write down the assumptions in pure torsion
(31 wirs % frgr # e ffa)
OR (steram)
How much torgue is transmitted, by a shaft Whose diameter is 240 mm and shearing stress is not
more than 80 N/mm?.

(240 mm =g 1 3iiee T YT et G o w8, o s seq=t sraequr wfderet s A 80 N/mm? & siftres 7

)
Group (C) (v - )

Show the relation between Bulk Modulus and Young's Modulus.
(T TateR STR 9 " § Here wfud AR |)

OR (ateram)
A 7 m long hollow steel column having external diameter 200 mm and internal diameter 180 mm.
find the safe axial Load for the column, if both the ends of the column are hinged. Take E = 100
GN/m?.
(7 m = T 3ETq & Wige! TR &1 el = 200 mm 3T stidtes sama 180 mm R1 3fE sy & 991 R e, @
TP O T el geerd I S i | A
E= 100 GN/m?)
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Q.8 A beam simply supported over a span of 6 mm carries Concentrated loads of 2, 3and 4. kN at 2, 4 6
and 5 m from the left end. Find the value and position of maximum BM and draw SF and BM
diagrams...
(6 M foream it et e W 2, 3w 4 KN = s shmer; s fer & 2, 4 wah 5 m o foramefiet 2, STo&qr st 3@ ud 97

HTET TG SAISY W1 & Sfehad T A0 oh1 A 31 fearfar oft 3 ifsw)
OR (31eram)

A simply supported beam 6 m long, subjected to a central concentrated load of 60 kN. Determine 6
the maximum Slaps and deflection produced. Take EI = 4000 kN - m?
(c 6M wwft Sreeftard et % wer forg w60 KN o gfa Wi s @ afe EI=4000 kN-m? & d stfrshem are o

[EEREICEEX)
Q.9 Explain the effect of eccentric leading on a short column. 6
(e it R T Icohes™ R & TS 3T qesd|)
OR (sreram)
A spherical shell of 2 m diameter is made up of 10 mm thick plates. Calculate the change in 6

diameter and volume of the shell, when it subjected to an internal pressure of 1.6 Mpa. Take, E =
200 GPa and 7=0.3
(T 2 M =8 Tt MR @i s 10 mm =31 wie § S/ T 8] @i o S8 9T AR H 9iE i J1d fohfer, skt

a5 1.6 MPa = stiafes @ @ @1 = E = 200 GPa 3 7=0.3 ©|)

Q.10 Explain clearly, by Mohr's stress circle, the values of Principle stresses on a plane, When the body 6
is subjected to direct stress in two mutually perpendicular directions accompanied by a simple shear
stress.

(St fiug 1 o e femmredl § Yerer Sfderet o @Te Uk "I e Sideet o STE 81 dd Higd 9 o R U adt W e

et o W 3T | dR 9 THETE])
OR (sreram)

80 mm diameter beam is subjected to a maximum shear force of 5 kN. calculate the value of 6
average Shear stress and maximum shear stress on the beam.

(80 mm =g it Tk o T 3Tfirshan e - gt SKN 21 97 W 3cq=1 ftea STeqvr Sfieret e stfiehan STaEqur gfdee
1 shifse])

Q.11 Asshaft 10 m long and 100 mm diameter rotating at 150 rpm transmit 100 kW. Calculate the shear 6
stress induced in the shaft and angle of twist, Take G (or C) = 80 GPa.

(T 10 m <= er 100 mm =ama & wmee serr 150 rpm w 100 kKW 3 ifs o1 i foram <1 e 2, o amve § Sea=
&Y gfdere qr e o 3a sifse | G (or C) = 80 GPa. fafs))

OR (steram)
Write short notes on any two 6
I Hooke's law. ii. Direct stress and Bending stress iii. Effective length of column
(Formet @1 o wifeqw fewaoft ford: -
I. g 1 fam 1. weer wherer qe A0 gfdee iil. T 7 et )
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