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FOURTH SEMESTER

PART TIME DIPLOMA COURSE IN
MECHANICAL ENGINEERING

STRENGTH OF MATERIALS
Time : Three Hours Maximum Marks : 100

Note : (i) Attempt total six questions. Question No. 1
(Objective type) is compulsory. From the
remaining questions attempt any five.

T B: U & DAY 99T pH1p 1 (aegE
YehR T) 3tfarf g1 99 wet A | favegl utg &
&1 DI

(11) In case of any doubt or dispute, the English
version question should be treated as final.

et oft ypR & Feg 3rar Rare 6 fRufy &
IS TS P U9 Y SifrH THT STRAT

1. Choose the correct answer : 2 each

HE IR BT TIT HIAT

1) Theratio of average shear stress to the maximum
shear stress of rectangular section beam is:

JTRIATHR PIC b R P o 3 Ea T Tfdaef

TG SAfpa STy HfeTeel ot ST Bl @ ;
(a) 3/2 (b) 3/4
(c) 2/3 (d) 4/3
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i1) For the same length and cross section of columns
which one of the following columns well have
maximum load carrying capacity? Column with
its:
(a) Both the ends hinged
(b) Both the ends fixed
(c) One end fixed and the other end hinged
(d) One end fixed and other end free
T TS T SIyRee] hie arel fAforRae vt 3
A PH-Y T FAW BT TR I8 &9l Aaifern anft 2
a8 W o :
(37) QT RR PR &
(@) A AR g &
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ii1) For a perfect frame having number of joints
the number of member ‘n’ will be

T IR erd ¥ et B wen 7§, S sraa

&I G&T ‘n’ BT
(@ 3+2(j-2) (b) 2j-3
(c) 3j-2 ' (d) 2j+3
iv) The neutral axis of a section of beam is an axis at
which bending stress is:
(a) Minimum (b) Maximum
(¢) Zero (d) One
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v) To find the toughness of a material appropriate

test is
(a) Tensile (b) Hardness
(c) Compression (d) Impact
ugref $¥ ggar @ S TR & o) ST THEv B
(1) T (9) PR
(®) Jedtea (3) Tug

2. a) Explain the following term: 6

1) Modulus of rigidity

11) Poisson’s ratio

i11) Working stress
fe=fTiRae ugi @t wHeE |
i) god IoTe

i) R R

iii) PrdeERt ufaaa
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b) Sketch stress-strain diagram for a mild steel and

mark the salients points on it. 6
7g T & ford fteer faopfcr ke iRy aiik
I W gy gt @ gaigd

c) A steel bar 2 meter long, 2cm wide and 1cm thick
is subjected to tensile force of 3kN. Find the

N
change in length E for steel = 2 10° 7. 6
: mm

eTd i 2 . ont, 2 [t A v 1 ot A1 B
R 3kN &1 T 91 BRI IR @ 8| B Pl Ad1g
# gMarel URade @l S DI | 39 & ford

N

2.
mm

E=2x10°

AR

3. a) Whatisabeam? Explain various types of beams

with the help of line diagrams. 6
R T 2? AT voR 6 exAl B @i &
Teg A A

b) What do you mean by the thermal stress and
strain? 6
ardia wfcraet Td fepfar & og a7 e &2
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¢) Define springs. Draw sketch of leaf spring and

write its uses. 6
P! DI IR HIRY | Refer HaFT &1 Ry
TR IFBT ITANT forRay|

4. a) Afourmeter long simply supported beam carries
a point load of 10kN at center and a UDL of
5kN/m from right end up to center. Draw S.F.
and B.M. diagrams. 9

Teh IR HieR il gTerd 9= & 7eg f4g R 10kN
o1 fdg MR 81 gR R & 7o fig @& SkN/m a1
FRATRT YR A PRRT 1 IIHUU FeT TF THA
HTEOT 3R T |

b) Arectangular beam of 50mm width and 100mm
depth is simply supported over a span of 3m. If
the beam is subjected to a UDL of 10kN/m on
whole length. Find the maximum bending stress
induced in the beam. 9
341, Tt YgTer ERU ARIATPR Ic Ol &1 ORI
1818 SOmm 3R TERE 100mm B1 SR g3t Farg
TR 10kN/m &1 FHAINT TR & 81 $9 937 §
ERERCIECLLEGERIREC Rk sRe ikl
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5. a)

b)

(6)

A solid shaft 5 meter long and 100mm diameter
is rotating at 300rpm transmits 120kW. Calculate
the maximum shear stress induced in the shaft
and angle of twist. Take C = 8x10* N/mm?. 9

U I U Dl TaTg S HY. 9 @ 100mm g1 T
300 Tsh ¥t fide W 120kW orfdsa, FamiRd axar
21 AT B I IMfRIBAT umyur ufcse a2 Vo

IO T A9 ST PRI C = 8x10* N/mm2 ofifor

A cantilever beam 2m long and 8cm diameter
carries a load of 5kN at free end. Determine
the slope and deflection at the free end. Take
E =2 x 10* kKN/cm?. 9

T 2 1Y, T U 8om SRT Pl PeieiioR a1 e RR
W SkN & favg 3R gerc &, <1 i S aich R R afet
T 38 31 BRI E =2 x 104 kN/cm2 iR

A hollow steel pipe having outside diameter
25mm, internal diameter 20mm and length 3m
1s used as column. Whose both the ends are
hinged. Calculate critical load. Take E for
steel = 2x10° N/mm?. 9

I B T Gigaen Uiy, ORI a1ed e
25mm U9 3TaRe @aRT 20mm T 918 3 H. 8,
BT T $H aRg AT fFar mar B 1 Rrad e
RN PeoigR g1 Hifdd IR ST HIR | 3TI1T F
R E = 2x105 N/mm? S|
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Find forces in members AC and BC in bracket
shown below. 9

= o ) dbe P Iead AC g BC H i &
U1 HR |

A C
45°

20 kN

A beam of circular section of 150mm diameter
is subjected to a shear force of 75kN. Find the
value of maximum shear stress. 6

Udh JUIdR GRS Pt €RT B AR 150mm 21 5T
R 75kN BT (IS0 1 ol | JTferepad 3Tgmqur

et &1 AT ST B

What is strain energy? Explain in brief. 6
faepfey Saf e &2 |am § JHegd|

Define principal plane and principal stress and
give examples. 6

& FHAA U4 T At Y afviid HifoRy den
AP IGERT SR |
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8. Write short notes on any three of the following:
6 each
a) Slenderness ratio
b) Brinell hardness test method
¢) Section modulus
d) Hoop stress and longitudinal stress
e) Factor of safety

f) Mohr’s circle
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