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STRENGTH OF MATERIALS
s
ﬁuiﬁﬂm:%dm | [arfierer 3 : 30
“ime allowed : %2 Hour] [Maximum Marks : 30

qT . (i) W e iyt & o nelm e 1 SiE H#E
Note : All Questions are compulsory and each question is of 1 mark.
(ii) 2F srrart & e g 0 Ry A afh s & AT 8

Only English version is valid in case of difference in both the languages.

1. o et aw) @y, o fe o e ¥ @ 1. If the radius of wire stretched by a
w17 ver &, o g @ & oy A e load is doubled, then its Young's
T T IO ‘ modulus will be |
(a) omdT tal il (a) halved
(b) =W T 3} S | (b) become four times
(© e <o T S | (c) become one-fourth
@ St @ | (d) remains unaffected
9. ‘K‘ oo ¥ & qOeor § oy e 2. In a tensile test on mild steel, the
= qeT 7 Fyetrr ufiseret & A breaking stress as compared to
' ultimate stress 1s
(a) 9T E
(a) more
(b) L (b) less
(c) wAM L (c) same
@ goRATEY) (d) may have any value
1 P.T.O.
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3. o B v e W o W R
Sorar &, o 3T 3= @ |

(a) o HqEA
(b) ey wftvaer
(c) T W
(d) i uferwer

4. T TH ¥ UK whwe! w ot
Y WA 1, d; 2, 24; 31, 3d; 41, 4d
¥ | ot =t & T T e e
@ e waifue R st & 0

(a) v
b) fe
) T
@ =g

5. afaman w9 wfaae & oo gor woee
3 oy T fer e &

(a) 45°

(b) 90°

() 221/2°

(@) = | Hif

6, V&I THAet 7 v & ot qr
(a) i & uftraet nff B & |
(b) V& aTorere wiveer Tt v & |
(c) 3tftpam aftomsdt uftreret wrer &
(d) =g aftomedt wieaet =t grer &

(2

o) oo ’

- 20
If a material expands freely oy
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
(b) Second
(¢) Third
(@) Fourth

Maximum shearing stress planes are

at _____ angle from the principal
planes

(@) 45°

1,
(c) 222
(d) None of these

Principal plane is one which carries

(@) no shear Stress !

(b) ' no normal stress
(c)

maximum resultant stress
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7. g e frpht st o e fre §
o = e .

(a) TR st

() W TR I

(c) SmEE FT

(d) vwOLfER T Al

8. et fvs o wofea fagl s, wine

(a) TEHEM |

(b) 3T BT |
() T & |
(d) ERIETEN |
0. et ddiele e R R W R
ﬁaﬁammm%www
Tt g
(a) AEAER
(b) PR
(c) W

@ wEw

10, % St W $IE I AT g el

W & q

(a) M E |

v(b) T ¥ |
) A
(d TaHE|

WX # G § SEFE o W S fefy

e

© The maximum strain eriergy thdt can

be stored in & body is known'as” -
(a) Resilience

(b) Proof resilience

(c) Impactenergy

(d) Modulus of resilience

| The strain energy stored in a body

due to suddenly apphed load

o compare.d to. gra_dually applied load is

10.

(a) same

(b) half

(c) double
(d) four times

The bending moment diagram for a
cantilever beam carrying uniformly
distributed load will be

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

The bending moment on a section is

maximum where shearing force
(a) is maximum

(b) is minimum

(c) iszero

(d) isequal
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, ) = noint of contra-flexure is g pq:
11. =k o S 11. The poin Poiy,
, fag g% fag & w87 - where
(a) FATTALAY | (a) Shear force is zero
(b) T et eyt e & | (b) Shear force changes sign

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

() %7 ot feey agraT &
(d) % amyet sfysam ¥ |

12, wmmm mmw . 12. Moment of inertia of an area jg
T 3N ; always least with respect to

(@) W fraeht o & anw
® TEamFmE
(©) T S ¥ e

@ W T

(a) bottom most axis
(b) central axis ¢

(c) centroidal axis

<(d) top most axis

B dow TR sy sem sz s | 13. Moment of inerti
. inertia of a circular
T 3 F T ey Tt g & section of diameter ‘d’ with respdct to
=z, | the axis perpendicular to the section
(a) 12 d 18
® g @ g
7
(c) ‘j‘%d‘* ®) ng4
| i 'R
@ ggdt 9 pd
@) Zas
14. SR B # e a) amed
14. Stre '
Wt o e e beam e OF @ Tectangular section
am s pmpom ectio
) ek its onal to the square of
(b) e | @  lengy,
© e ®) widty
@ ©) depty
: (d)
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15. % ‘d W B AW FIEL 8T W

1€,

17.

18.

ST ST E ()
d2
@ 7o

d3
® 7o

d4
© 70

d3
@ 720

e Y Sehan v e et s .
wd #e 150 fdt, x 250 foed, ¥ 1 A
s shewe 10 gk @, @
fr @ 2 . @ W e we A
i fag @S W HH |

(a) 13.02 faett =g

(b) 10.4 farent g2

) 15 feett A

d) 8.9 fwet g

fret geTER T WA & fAT e
w47 7 vd shaa A 9 B FI
vy

(a) 1

(b)) 15

(¢) 133

(d) 125

fﬁ»‘é’fﬁﬁaﬁﬂmm%%{qaﬁm
Fd o S B ¥

(a) HiT T gag T TE
b) FEFFRR

@ FEH T W
(@) e e P S

e L]

®

15.

16.

17.

18.

2002

Section modulus of a solid circular
rod of diameter ‘d° will be
(approximately)

d2
@ 7o

d3
® 7o
d4
© 10

(d) %35
A simply supported beam of span 5 m
has a cross section 150 mm X 250 mm.
If the permissible stress is 10 N/mm?,
find maximum point load applied at
2 m from one end it can carry

(a) 13.02kN

(b) 104 kN

(c) 15kN

(d) 8.9kN

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

(a) 1
(b) L5
(c) 1.33
(d 1.25

For a triangular section beam, the
maximum shearing stress developed
at

(a) top of section
(b) centre of section
(c) CG.of section

(d) bottom of section
P.T.O.
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19, U FEET ¥ 4 P @i o W d 19. A cantilever beam is deflected by
Rrd 3t BT & | o o Y o o to load ‘P'. If length of bean;
V S’Tﬁﬁﬁmﬁmm - doubled then deflection will
(a) 2 (@ 2
' 1 1
® 5 (b) 7
© 8 (c) 8
1
@ 3 1
| 8 ()
—a —-*vi b N 20. For the beam shown in figure,
20. A‘[ C TB ach maximum deflection will be at
fax # e et & forg o N
ﬁ?ﬁq’ﬁ’ﬂ r C . I a<b
(@ CRRw @@ C
b) AWCHud (b) between A and C
(c) CusB&HmH (¢) betweenCand B
(d) =&t = ST (d) can’tsay
21. The slend G
21. TH 2.5 U 9N F TIER HE T 3 ¢, column 1farness ratio of a vertical
o S & R A Of' square cross section of
& 1 2.5 cm edge and 3 m. long is
@ 120 @ 120
a
b
b) 240 (b) 240
) 416 (c) 416
d) 524 (d) 524
22. Alon .
22, U et wny fawer wtar & “ & column fails by
a s
(a) i & o Crushing
ot .
(b) TER o ension
C) sheari
(c) ®HH @ caring
| _—
@) e uckling
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23,

24.

25.

T T SR B S $ Bt
R S e |

(a) W

(b) =H

(c) amy

(d) SR IO HH aE AW | ik

FA |

UE B U W S & ST I I
7% 100 feett dfc afw s s
T 1A’ 250 SIRULT. | TE ‘B’ 300
R, W@ﬁ%i%ﬂwm
T TR T 2

@ A

(b) B

() aﬁwmﬁ#ﬁu

(d) & saE ST HEH |

Tga FreeiRe oM % wEE $E W

26.

I ¥

(a) T CE e wieEE
(b) &I T TRIE FEA uiEA
(¢) T TE HaA U

(d) nﬂ@muﬁwmaﬂﬁw
BIDEE

U FUGH! B & W T W FHT A
¥ @ = g pueleral =t g gt

@

23. A hollow shaft of same cross secuon

24,

25.

26.

area as solid shaft transnms
torsional moment,

(a)
(b)

(¢) more

same

less

(d) less or more depending on
external diameter

100 kW power is to be transmitted by
each of two separate shafts of same
material. A is turning at 250 rpm and
B at 300 rpm. Which shaft must have
greater diameter ? |

(@ A

® B |

(¢) Both will have same diameter.
(d) Unpredictable

Each section of a close coiled helical
spring is subjected to

(a)
()

Tensile and compressive stress

‘Tensile and torsional shear
stress

(c)
(d)

Tensile and shear stress

Torsional shear stress and direct
shear stress

A coil is cut into two halves, the :
stiffness of cut coils will be

(a) double
(b) half
(c) same

(@

something else

P.T.0.
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27. g RAR % doi & g9 wweer e &

(a) HreT
(b) B
(c) uftfug q =
(d) =

28. % v oErER P g ek o

29.

30.

(d)

aPre TEh w e wd e, T a
gt fagfe gt

(@) e+e

(b) e+2e

(©) 2e+el

(d) 2e-e

et d = ¥ AR o 9 @ o
ST T F g

(a)

(b)

(©

o e Ao o

T AEER HE F e geget s o
wiaee W WP TRE B Al A v
F Rl

(a) Weg 3y

(b) e faerd

(c) 7T g

(d) e

8

28.

29.

30.

27.  Hoop stress in thin walled cylinder is

(a) Compressive
() Radical
(c) Circumferential tensile

(dy 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+g @
(b) e+2¢

() 2e+eg

(d) 2e-¢

The core of a circular member of |
diameter d will be a circle of diameter /

(a)
(b)

(c)

ol e Ao o

(d)

For a rectangy]ar section the nature of

stress will remain Same throughout
the section if Joag acts within

(@) middle hals
(b) middie third
() middle fourth

(d) anywhere
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RollNo.: ........... tearensanne
2016
STRENGTH OF MATERIALS
B PART-I]
fraifte v fr e [sfram o : 70
’l’i@e allowed : Three Hours) [Maximum Marks : 70
T .

(i) X aw Jfard & oy 5 @ fef afe & 3o o
Question No. 1 is compulsory, answer any five questions from the remaining.
(ii) HF 797 & T4} 9T B HEART T T & B 1
Solve all parts of a question consecutively together.
(iii) HA% G977 &} 79 7T G IRmy FT |
Start each question on a fresh page. ‘
(iv) 3 srrait & s g1 @) Ry 9 st srqarr 8t w4

Only English version is valid in case of difference in both the languages.

Note :

1. FreAfefe =t qaemg
v Explain the following :
() ke e
Nominal stress
(i) YEEFET Qi
Modulus of resilience
(iif) ¥R ¥ & fagr =t A=l
Assumption made in simple theory of pure torsion
(iv) T SFITE & MU T T T ST |
Classify columns according to slenderness ratio
(v) T e e
Hoop stress
0] P.T.0.
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2.
(1)
3. @
(1)
4. @
(i)

THETET |

Draw the stress-strain diagram for tensile test on mild steel and expain its salient
points.

TF TF N T 47 Hex & o IF el @ SonE ¥ | o e 20° ¥ 130°
Wmm,a’rggﬁamq%aamﬁg;hmm | o= 8 x 10°9/C° T
E=2.1x10° N/mm? |

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. & = & X 10°6/C° and E = 2.1 X
10° N/mm?. | (8+4)

ey e BT
Derive the relation between following :
M F E

I1°Y™R - B
ﬁqmnﬁaﬁﬂwwﬁﬁﬁrﬁﬁﬁrwaﬁﬂl

Explain Moht's circle method for the determination of compound stress. (8+4)

P

£t -1 ﬁ,m@wmm%Waﬂrﬁmm@wﬁ@@ﬁﬁ:

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

20 kN
3 kN/m / 2kN/m |1 kN
FE TR LTS
5 | | N
e 6m ——¢— 2m —%— 2m — e
fer=-1/Fig. 1
Hfer v fag e & |
Find point of contraflexure. (10+2)

e e AR 80 Wt et ¥ | ar ¥ W W 7 kN 9K o ¥ | At w5

et 5 Qe e e v 170 N/mm? @ S 7 8, o @il #) de, e, <erd 7o
e Gran it | iz ) e W 10 T E (B =2 % 105 N/mm2.

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 Sress is 170 N/mm?. Find out nos of plate, thickness,
width and radius of curvature. Plate width is 10 times of thickness. E = 2 x 10°
N/mm?, 12
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(11) o | 2002
6. () TP WS SO R ey 5

| ST B 300 fodt e avafie =g 200 et ¥ 19T W
T Sk & 6 S 't s v aie 40 folt e et 3 60 Bk & | o 9
ST 9 700 kN T T THIRT AT, &Y Ty ifusan wd =gFew wfaae e Hi |

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.,

(if) I STHRRR HI T Gt SR BT o e e SRR |
Differentiate between thick cylindrical shells and thin cylindrical shells. (10+2)

7. () UH 3.5 T ol M O % R W 12 kN AR LS e % g W

20 KN T 9R 1T € | 919 6 3 fag ol % W90 T 3 kN/m 1 ARGS9 o0
¢ T MW e o e s SR

EI = 24 x 10'2 N/mm?
A 3.5 m log cantilever is carrying a load of 12 kN at free end and 20 kN 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 = 24 x 10! N/mm?
(i) 7T Wfaaer 99T qEF THAE! W GEeE |
Explain principal stress and principal planes. (10+2)

8. () kW 4 Hier onat & stiais =g 20 fet qr e 4 fant € o 3 AR s

¥ | e YR A e |
E=2.1 x 105 N/mm? |

A strut is 4 metre long, 20 mm internal diameter and 4 mm thick and its both
; ; ' = S N/mm?

ends hinged. Find collapsing load. Take E=2.1x 10 i

¢ () T o g e % A IW WIS ATt 1 AF T o | e =
| i ertia i ci i idal axis. Radius = r.
Find the moment of inertia of a semi circle on its centrol i
(i) % yroe Y 108 ww i 150 qufy o A ¥ | i \"}ﬂqﬂi “T" o
Y
A shaft has to transmit 108 kW power at 150 r.p.m. calculate the torque ‘T’. (4dx3)




