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: Note : All Questions are compulsory and each question is of 1 mark.
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Only English version is valid in case of difference in both the languages.

If the radius of wire stretched by a
load is doubled, then its Young’s
modulus will be

(@) halved

(b) become four times
(c) become one-fourth
(d) remains unaffected

In a tensile test on mild steel, the
breaking stress as compared to
ultimate stress is

(a) more

(b) less

(¢) same

(d may have any value
PT.O.
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If a -material expands freely on
heating, it will develop

(a) tensile stress
(b) compressive stress
(c) thermal stress

(d) no stress

Four ‘specimens of M.S. have their
length’and diameter as 1, d; 21, 2d;
31, 3d; 41, 4d respectively. Which of
these will have largest extension

 when the same tensile force is applied

to all of them ?
(a) First
() Second
() Third

. () Fourth

Max1mum shearing stress planes are
at angle from the principal
planes
(@) 45°
®) 90°

(c) 22%"

(d) None of these

. Principal plane is one which carries

(a) no shear stress
(b) no normal stress
(¢) maximum resultant stress

(d) no resultant stress -
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be stored in a'body-is known as
(a) Resilience

(b) Proof resilience.

(c) Iml;act energy. .

()} ' Modulus of resilience

The stram energy stored m 2 body :
~ due to. applied.
~compamiwgra¢ually aPPﬂedM is

suddqnly

(a) "same
® half'

(c) double

(d) four timgs .

The bending moment diagram for a
cantilever beam carrying umformly

distributed load w1ll be

(a) rectangular
(b) triangular
(c) parabola
(d) cubic

The bending moment on a section is
maximum where shearing force -

(@) is maximum

" (b) is minimum

(c) iszero

@ isequal

P.T.0.
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The point of contra-flexure is a point
where

(a) Shear force is zero

(b) Shear force changes sign

(c) bending moment changes sign
(d) bending moment maximum

Moment of inertia of an area is
always Jeast with respect to

(a) bottom most axis

(b) ceritral axis

(c)  ceptroidal axis

» | (@) ‘top. most axis

Moment of inertia of a circular
section of diameter-‘d’ with respect to
the axis perpendicular to the section
is

@ ¢

o e

© ';‘—Zd“
@ g

Strength of a rectangular section
beam is proportional to the square of
its

(a) * length

(b) width

(©) depth

(d) none of these
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. Section ‘modulus of ‘@ 'solid cih ‘

rod of diameter =d’« will - be
(approximately)

(@ %25,

3
® S

d*

r -

'AsxmplysupportedbeamofstSm

has a cross section 150 mm x 250 mm.
If the permissible stress i 10 N/mm?,
find maximum point losd applied at

2 m from one end it can carry
(@ 13.02kN -
) 104kN ¥
() 15kN

(d) 89KkN

The ratio of maximum shear stress
and average shear stress in a circular
section beam is

(@ 1

®) 15

(c) 133

d 125

For a triangular section beam, the
maximum shearing stress developed
at .
(a) topof section
(b) centre of section
(c) C.G. of section
(d) bottom of section

PT.O.
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19. A cantilever beam is deflected by ‘d’
 due to load ‘P’. If length of beam is
doubled then deflection will be

times. | :
(@ 2
® 3
@ 8
@ 3

20. For thé“beam shown in figure, the
" maximam deflection will be at

Ak——a AW b ]
T C I a<b
@@ C |

(b) between A and C
(c) betweenCandB
(d) can’t say"

21. - The slenderness ratio of a vertical
column of square cross section of
2.5 cm edge and 3 'm. long is

(@ 120
(b)
(c)
(@)

240
416
524

22. A long column fails by
@ en |
(b)
©
d)

crushing
tension
shearing
buckling -
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- A holfow shaft of same cross section -
" area ds solid shaft transmits : )
torsional moment. :
(a) same
(b) less
(c) more

(d) less or more depending on
external diameter .

100 kW power is to be transmltted by
each of two s:parate-ghafts'of same
material. A is turning at 250 rpm and
B at 300 rpm. Which shaft must have
greater diameter ? o
@@ A

® B :

© Bothmllhavesamed:ameter

(d) Unpredlctable

Each section of a close coiled helical

spring is subjected to T

(a) Tensile and compreséive stress

(b) Tensile and torsional shear
stress -

(c) Tensile and shear stress’

(d) Torsional shear stress and direct

A coil is cut into two halves, the
stiffness of cut coils w111be

(a) double '

(b) balf

(c) same

(d) something else
PoTcO-
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Hoop stress in thin walled cylinder is
(a) Compressive
(b) Radical
(c) Circumferential tensile
(d) Shear

If the hoop strain and longitudinal

strain in case of a thin cylindrical
shell are e and e, respectively, than
volumetric strain is equal to .

(@) e+eg

(b)) et

© z¢'+ g

(@ 2e-¢

The core of a circular member of

" diameter d will be a circle of diameter

30.

@

()

2
,g“
4
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© §
d
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For a rectangular section the nature of
stress will remain same throughout
the section if load acts within .

 (a) middle half

(b) middle third

" (¢) middle fourth

(d) anywhere
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Note : Question No. 1 is compulsory, answer any ﬁve questions from the remaining.

(ii) e T & e S A O e €T B |
Solve all parts of a question consecutively together.
(i) W T F 7 G 8 AT B |
Start each question on a fresh page.

(v) ﬂ#wﬁﬁmﬂ##ﬁvﬁ#mmﬁwt ]
Only English version is valid in case of difference in both the languages

1. Fr=fafen = wame:
Explain the following :
() e wiae
Nominal stress
(i) WA WS
Modulus of resilience
Gil) T ot & o A
Assumption made in simple theory of pure torsion
@iv) mm%mmaﬁwmm’t |
: Classify columns according to slenderness ratio
(v) e
Hoop stress | , - (2x5)
©® o P.T.0.
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2. () B W W T ¥ W Rhn ote e, au Te ww fget #t
w the stress-strain diagram for tensile test on mild steel and expain its salient
points. '

(i) TF ST B WA 4.7 Wex ¢ AW A AR w wwS ¥ 1 AR qwEE 20° | 130°
T WP I, A TT F I ufermer aur Rl W w0 1 o= 8 x 10°5/C° mar
E=21x10°N/fmm? |

A rod is 4.7 m long and fixed at both end. If the temperature is increased from
20° to 130°, then find stress and strain produced. o, = 8 x 106/C° and E = 2.1 x

10 N2, | (3+4)
() Y wie P
- Derive the relation between following :

M E E | B
1"Y™R

(ii) mwhwﬁaﬁmwﬂ%wqammaﬁqwm
Explain Mohr’s circle method for the détermination of compound stress. (83+4)

() P e & ﬁ@@@mwaﬁaam%wﬁwmw e wif

Draw shear force and bending moment diagram for a simply supported beam
shown in figure (1). : ‘

20kN

) ARy aRad= F&g A F |
Find point of contraflexure. , | (10+2)

T i w80 St et & ) wEh & wer F 7 kN w1 R e ¥ | o s % e
Rt 5 Qi o F7 wRreT 170 Nimm? @ o = &, @ @i = s, Heré, weré wo
o PR T ARG | e i shed e ) 10 T ¥ 1B = 2 X 105 N/mm?,

A carriage spring is 80 cm long. It has load of 7 kN at middle. If deflection of spring is
5 cm and maximum bending stress is 170 N/mm2. Find out nos of plate, thickness,

width and radius of curvature. Plate width is 10 times of thickness. E = 2 x 105
N/mm?2, . (12)
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T T R T A S 300 firdh wen s s 200 ek ¥ W
T ek & 6 T 2 ek s S 40 Fel v gt 3l oo ek b i AR BT E
78 9T 700 kKN T e TN W, T W A SR T g AR T W |

A hollow cylindrical column has outside diameter 300 mm and inner diameter
200 mm. Its hole has eccentricity 40 mm from one side and 60 mm from other. If
700 kN load applies at the axis of hole. Find out the maximum and minimum
stress in column,

HE AR I T TEe AT B AR W B |

Differentiate between thick cylindrical shells and thin cylindrical shells. (10+2)

. (N

% 3.5 et T W o F g MW 12 kN T g TR R 15 Fer M g W
20 KN T SR HRRE ¥ | 9 8 1 g AR % 7 O 3 KN/m &1 FHRARE AR 0
¥ | e R W e o P e R ,

EI = 24 x 10'2 N/mm? ' B ‘
A 3.5 m log cantilever is carrying a load of 12 kN at free end and 20kN at a
distance of 1,5 m from free end. And a UDL of 3 kN/m is acting between two
point loads. Find the slope and deflection at the free end. ‘

EI=24x 102 Nmm?
Explain principal stress and principal planes. (10+2)

T 9 4 TheT et ¥, A S 20 firedt e wivexd 4 Al & e 2 et weRR
¥ AR AR TR | |
E = 2.1 x 10° N/mm? |
A strut is 4 metre long, 20 mm internal diameter and 4 mm thick and its both
ends hinged. Find collapsing load. Take E = 2.1 x 10° N/mm?.
T A T F TR X B AW WSS ot @ A e e | B =
Find the moment of inertia of a semi circle on its centroidal axis. Radjus =T.
gmﬁ 108 kW ¥R 150 wxf W A e ¥ | v et T° AR
l

A shaft has to transmit 108 kW power at 150 r.p.m. calculate the torque ‘T. (3)







