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ToulPages:s  1j/SEM/MECH/2018 (W)/NEW (2)
STRENGTH OF MATERIAL (#) Define beam and column.
(MET - 301) () Write down pure torsion equation with proper
notation.
Full Marks : 80 .
Time : 3 hours 2. Answer any six questions : 5x6

me - (a) A hollow cast iron column has internal dia-
Answer any five questions including Q.Nos. 1 & 2. meter of 200 mm. What should be the external

diameter of the column ? So that it can carry a
load of 1.6 MN without the stress exceeding

90 MPa. hitps://www.sctevionline.com

(b) A steel bar ABC of 400 mm length and 20 mm
diameter is subjected to a point load as shown
in Figure 1. Determine the total change in
length of bar. Take E= 200 GPa.

The figures in the right-hand margin indicate marks.

1. Answerthe following: 2x 10

(a) Compare Enginecring stress with true stress.

(b) State Hooke's law.

(¢) Define Poisson's ratio.
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(d) Explain Temperature stress. - e 200mm fe— 200mm -
(e) State the relationship between stress duc_ tg Sameter i
ly applied load and suddenly applic olumn of 350 mm diam
ﬁ::iual Yy app (A -c?n;r::icwilh four bars of 25 mm diameter.
| m‘md':llht: stress in steel when the cuncre;e tl'::
(/) What do you mean by thin cylinder? F“;jccted 0 a stress 0f 4.5 MPa. Also fin
su :
(g) Define shear force and bending moment. cafe 10 E?Emi c?éumn can Carry.
Tﬂ.k-e 5 € - )
/) What is section modulus ? 101 (Continued )
( m scm.ruectu'lS{W}NW*’S“”[MH on
(Turn Over) -
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(d)Derive the expression of circumferential
stress in thin cylinder.

(¢) Draw S.F.D and B.M.D ofthe beam shown in

. Figurc2. "
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Figurc 2

5 () Write down Euler's formula for buckling load
with various end conditions.

(g) A solid steel shafl has to transmit 120 kW at
160 rpm. Taking allowable shear stress 80 MPa,
find the suitable diameter of shaft. The maxi-
mum torque transmitted in each revolution
excecds the mean by 25%.
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D) (h)Derive the relationship between Young's
modulus of elasticity and Bulk modulus.

3. A cylindrical vessel 1.8 m long, 800 n'un"in dia-

meter is made up of 8 mm thick plates. Find the

hoop and longitudinal stresses in vesscl, when it

NI-SemiMech/ 1 8(W)New/SoM(MET-301) {Turn Over)
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(4)

contains fluid pressure of 2.5 MPa. Also find out
the change in length, diameter and volume of the

] -
vessel. Take E =200 GPaand - =(.3. 10

4. A machine component is subjected to Stresses as

shown in Figure 3.

50 MPa
25MPa

- o4

25MPa /I\

100MPa €— —> 100MPa

I O\s lfzjmpa

7lk 725MFPa
50 MPa

Figure 3

Find the normal and shearing stresses on the
section AB inclined at 60° with X-X axis. Also

: 0
find the resultant stress on the section. !

5 Draw SFD and BMD of the overhanging beam as
shown in Figure 4 and locate point of contraflexure

ifany. 10
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Figure 4

6. Derive the following relationship for pure
bending : 10

e —

M = Moment of Resistance
] = Moment of Inertia
= Bending stress

o
y = Distance from neutral axis to fibre of
.consideration
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E = Young's modulus of elasticity
L 1
R

= Radius of gyration.

= https:/www.sctevionline.com

Whatsapp @ 9300930012
Send vour old paper & get 10/-
U gOS aud for 3R 10 wud urd,

Pavitm or Google Pay @

H[-Sem/Mech/' 1 8{WINew/SoM(MET-301) VT1-12,000

https:/www . sctevtonline.com



