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Enrolment Noe. ........... rvoeness

Fourth Semester

Mechanical Engineering/Production Engineering
Scheme OCBC July 2022
STRENGTH OF MATERIALS

Time : Three Hours | [Maximum: Marks ¢ 76
Note : (1) Attempt total six questions. Question No. 1 (Objective
type) is compulsory. From the remaining questicns
attempt any five.
BeT ©: I & DIOTE| T2 AP 1 (GG YHR &)
Ffard 21 9w wel § F fsedl ot @ & difsel
(i1) In case of any doubt or dispute, the English version

question should be treated as final.

fooet N yoR & Weg uar faae o Rufa d sPE
UTST & T2 P JAf~a89 7T SR

1.  Choose the correct answer.
TR IR BT T DS

(1)  When a bar is heated, the type of stress produced wili be

. 2 each

(a) Tensile (b) Compressive

(c) Thermal (d) No stress

579 fhe B2 @ T BT, a1 399 wiied &1 IHR &
(31) (§) e

(&) (3) B lcrae F&
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(i) The B.M. at the centre of a simply supported beam

carrying a uniformly distributed load is

@ wl ® 3

© (wiy4 d) (w8

U6 IO 9 ¥ fJaRd ¥R 989 A 9 0 9EE
Jaciad 99 & e R g el Enm-

G wl @ 3

(@) (w4 @ wWPB

(ili) The maximum slope of a cantilever beam carrying a
point load at its free end is at the
(a) Fixedend
(b) Free end
(c) Centre of span
(d) Anywhere in the span
TP HONR §1 & e R R FgwR o & o1 39
R it et g &
(37 ameE R ® -
(@ WA W
(W) S & Al
(@ fo=i o s W)

(iv) The deflection of a closely coiled helical spring of
diameter D, subjected to an axial load (W) is-
(@) (64 WRn)/(Cd) (b) (64 WRn)/(Cd")
(© (64WRn(Cd) (&) (64 WRn)H(CdY)
F/2025/7407



3]
3T WK (W) & 310 @I (D) & we Hga peferh
R @1 fadm &
(3) (64 WR’n)/(Cd) () (64 WRM)/(Cd*
(F) (64 WRn)/(CdH)  (3) (64 WRn?)/(Cd*)
(v) In a thin cylindrical shell of diameter (d), length (1) is
subjected to an internal pressure (p). The circumferential

stress in the shell is

d d
@ 5 - 5
d
© & @ B

R (d), TT3 (1) I U Udel SeMTaHR Wid, 3=aRE
 (p) &1 & 319 1 @it § oRefg wfdee -

pd pd
pd pd
(|) 6t (@) St
2. (a) Define stress and strain. 2
wfieet g gl o aRefya Sism .-

(b) Define Strain energy and explain how it is stored in a
body? 4
fagpfcr Fs1t @1 aRwfia SR 31k a7 7 Rl Rivs &
9 wufea e &, wwEgde

(¢) ASteelrod ABCD 4.5 m long and 25 mm in diameter is

subjected to the axial forces as shown in fig. below 6

F/2025/7407 PT.O.



[4]
U TG B ABCD & @&TE 4.5 Alex 3R &N 25
Mex R RAER e ¥R 3R 65 3 2|

A B C D
IAOKN %()kN

!‘ﬁ-—*— 2 m-——-bld'—l m—>|<-——1.5 m—bl

» 50 kN

If the value of Young's modulus (E) for the steel is
200GPa. Determine its deformation.

fE T & fofw 2T Feaee Ui (E)=200GPa &, a9

B3 BT Pl 9¢1d 1 Diiord |

5 (2} Enlist the types of beams and draw a line diagram of
cach. 4
81 & THRI B GRaE DI U6 7S H 0F W@ oA
IR DI

(b) Draw the Shear force diagram and bending moment
diagram for a beam loaded as show in figure. 8
R ¥ @9 = @A T 9RT & T 30 6 3R vd
§ 3l RE FRY |
2 kN 1.5kN

A

4.  (a) Explain neutral plane and neutral axis. 4
IR de UF 3R 3787 BT THATSY|

F/2025/7407



(5]

(b) A cantileve beam 2.4 m long and 100 mm diameter
carries a point load of 30 kN at its free end. Find the
slope and deflection of the beam. Take E=200 GPa. 8
T 2.4 m TR FT 100 mm ST B e &1 W 30
KN @1 fig ¥R e T gl &% &1 ot vd o’y F
SR E=200 GPa @l

(a) Define Torque and Torsional rigidity. . 4
=% vd TR DoRAT B T

(b) A solid circular shaft is tranismitting 100 KW at 180
rpm, If the allowable shear stress in the shaft material is
60MPa. The shaft is not to twist more than 1% in a length
of 2.5 m. The maximum torque transmitted exceeds the
mean by 30%. Find the suitable diameter. Take G=80
GPa. 8
o S 9T 180 SREHOT SR fFE KX 100 KW 9
R B 21 AR 3 A ST 60 MPa 3R
2 5 m & TS § it e BT 1° 8| SHRan T
st it smgot &1 30% e & a I BT T
T 57 PRI G B A 80 GPatl

6. (a) Explain how failure occurs in a thin cylindrical shells

due to internal pressure. 4
GrEEd R AR@ 26T & HROT Taa SO @ q
Ryperan H& BRI 22
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(b) A cylindrical shell of 500mm diameter is required

to withstand an internal pressure of 4 MPa. Find the
minimum thickness of the shell, if maximum tensile
strength in the plate material is 400 MPa and efficiency
of the joints in 75%. Take factor of safety as 5. 8

500 fRTl T 1 Ua STFIBR Wer 4 MPa &7 3RS
ad He- PR WebaT 21 Al wie § Jiftean srHa o
gicrae 400 MPa & 3R Sifge & qarr 75% &, a 9 &

AT AT T DI | '{R&ﬁﬂﬂiﬂi%ﬁl

7. (a) Listany four mechanical properties for metal. 4
I3 &b i oI B GEag HifsR|
(b) Explain Stiffness of a spring. 4
e & g1 & gHenEd|

(¢) Arectangle beam 240mm deep is simply supported over
a span of 3 metres. What uniformly distributed loads
the beam may carry, if bending stress is~1;0t to exceed
120MPa? Take [=9x i06 mm?*. 4
HAIBR $Ic alel oA 240 findy 7=y &, et e
(¥) 3 Wiex 2| Al T wfae 120 MPa @ 31 = &
& s o5 eRA fober wmfaaRa ¥R W& ) wadt 21

SIS 3T 1=9%10° mm* enfor|
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(a)
(b)
(©)
(d)
(e)

[71

Write a short note on: (any three) 3x4=12

Poissons ratio
Bending Stresses
Hooke's Law
Factor of safety

Assumptions made in the theory of simple bending

ol I w e Rufrt Hifsm:
(37) UIOE 3T

(9)

CLRRIGES]

(|) & & Fom

(@) R UTb
(3) e 70 fogia § g aRomd
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