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, Fourth Semester
Mechanical Engineering/RAC & Cement Tech.
Scheme OCBC 2019 |
STRENGTH OF MATERIAL

Time : Three Hours - Maximum Marks : 70

Note : 1) All 7 Questions are Compulsory. Internal choices has been
givenin LO (Leaming Outcome)
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1) Incase of any doubt or dispute, the English version question
should be treated as final.
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Q.| LO | Quqstmns g Marks
1. | CO1 | a) Draw stress-strain curve for mild-steel. 3

LO2 | ug e & forg el Rigsfy o sl

b) Define modulus of ‘Rigidity and Poisson | 5
Ratio.
gedl oTidh Gnsaq JFgAT o gRig
E( I

c) Aload of 10kN is to be raised with the help
of a steel wire. Find the minimum diameter of
wire if allowable stress is 90 MPa.
10 fFelt =g @ 9R W T & AR H
TERIAT § ORI ST 1 IR SRy ufdee
90 T UREhaT &Y Al TR T T ST hifrg)

‘ OR/Jran

A steel plate 6 m long, 150 mm wide and

15 mm thick is subjected to a pull of 270 kN.

Find the change in length, width, thickness and

volume of the plate. Take E=2 x 10° N/mm

and Poisson Ratio u 0.3.
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Q. | LO | Questions - Marks
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2. | CO3 | Explain inbriefany four of the following: - 10
LO1 o)

Shear force and bending moment
LO2

i) . Diffetent types of beam

i) Shear force diagram for cantilever with point.
load at its free end.

iv) Types of loads acting on a beams
v) Point of contra-fluxture

vi) Bending moment diagram for simply
supported beam with UDL on its entire span.

Pefiaa & 9 5l IR @ Hau § e
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3. | CO3 | AbeamAB 5 meter long is simply supportedat ;| 10
LO2 | AandB.Itisloaded with a point load of 3 kN,
whichis 2 m from Aanda UDL of 2kN/min full
span. Draw SF and BM dlagrams
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Marks
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Draw shear force and bending moment diagram
for a beam loaded as shown in figure-1.
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4. | Cco4
LO1
LO4

Explain any four of the following:

1) Assumptions made in the theory of simple
bending.

1) Neutral axis and Neutral layer

i) Distribution of bending stress over ‘I’ section.

iv) Equation of bending stress

v) Beamofuniform section and uniform strength.

PR & ¥ Rl TR @t waR|

) TR da RIgRT 6 SR

i) SeRiE e ok SerRim wa

i) I 9Rese R o ufee &1 fAawor
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5. | CO4 | Asteelplate of width 120 mm and of thickness 10
" 104 | 20 mmiis bentinto a circular of radius 10 meter.
Determine the maximum stress induced and the
| bending moment which will produce the
maximum stress, if E=2x10° N/mm?.

o ZEd & 120 it @i w@ 20 . LIt
wie, 10 9 B & gaer =9 F w9ig) = 2l
| SR e 3 forg st wREet qer st
wfvae & g do amgel i o AT af

E = 2x10° =g/ g
| ~ OR/@mRMET

A rectangular beam 300 mm deep is simply
supported over a span of 4 meters, what |-
uniformly distributed load per meter of the beam
may carry, if the bendng stress is not to exceed
120 N/mm?2? Take I = 8x10% mm*.
w300 . el SR aRess A 4 HI
ol TR oTelE HRA IR R 318 aarg fe
TuRiaRa WR g87 ax wad! ¢ I 99 9 |
T aREe 120 =g/ § oiftre 7 & A
1= 8x100 frfi* offsrw

6. | CO5 | Explainany four of the féllowing: 10
LO1 i) Polarmoment of Inertia
1) | Torsional Rigidity

i) Pure Torsion

iv) Strength ofa shaft

v) Comparison of hollow and solid shaft
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A solid circular shaft transmit 90 kW power at
180 RPM. The maximum torque exceeds the
mean torque by 20%. If allowable stress is
70 N/mm?. Find the safe diameter of the shaft.

T ORT gueR e 180 =% Ry fifie w |
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7. | CO5

a) Whatis spring? Explain its uses.
S T 27 $Hh I9AN foRay

b) A close coiled helical spririg of steel wire
having diameter 5 mm and 12 complete tums
of 50 mm mean diameter. It is subjected to
axial load of 100 N. Find the deflection of

the spring and maximum shearing stress of |

the material. Take C=0.8x10° N/mm?.

R e S feft. & e 12 9ot @ & R
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have a stiffness of 20 N/mm. It is required
to carry a maximum load of 500 N. Ifthe

"maximum permissible shear stress is
350 N/mm?. Find the wire diameter and |

number of coils, when mean coil diameter
of spring is 40 mm and C=0.8x10° N/mm?.

v §gd guefert fBAT S g AR |
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Q. | LO | Questions Marks
OR/3Ud1 ‘
a) Define spring index and stiffness of spring. 3
Ry guels qur B B RewE P
gfonfi| Hifv |
b) A closed coil helical spring of steelwireisto | 7
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