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APPLIED MECHANICS
PART-I -
fratfra wag : Vo 4 ' [ o ; 30

Time allowed : %2 Hour] | [Maximum Marks : 30

me (i) e s & o new aer ] AEEE |
Note : All Questions are compulsory and each question is of 1 mark.
(i) FF st 7 srer gl @t Rafy o sineft e Bt &

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

1. wmwmmﬁm%waﬁr | 1. Forces are acting on a body and the
oy wrgEen § o @ o 08w body is not in equilibrium. A force
8 TR W -qqm ¥ 3 o - when applied on the body brings the
NEa € : body in equilibrium is called
(@) MW (a) 4ReSu1tan,t force

(C) e w5 o (c) Equilibrant
@ - ) Comprgssive force

) T3 AT HIARTONFS | 2. Two forces of 20 N on a 3 cm
aawﬁr—ﬁu%mhsoﬂn&m diameter shaft rotate a pulley. Two
# et e P-N ¥ o aw frcht 9 o forces of P-N on the pulley of
ATE A E | P S  diameter 30 cm required to stop it.

: R The value of P will be :

© 4N - © 4N
@ 200N | (d) 200N

(1) . . : .P.TtO-‘
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3.

wﬁaﬁmaﬁmwamw
W ST wEe ¥

(@) ditew o™

(b)Y AR

(¢) wieRs
(d) W

dmtwrﬁﬁ%qwﬂw#m

.‘ Wé%ﬂﬁm

3d

@ Tg

0 2

& =l

© 3q

&

d) o

'mwmwaﬂimsﬂﬁmﬂw
= e § ¥ | o o v g b
e wfor ToiE p’ @, o TS W

Aot @ g BT g &
(8) WU
(b) fymm o

(¢) tanlp

(d) ISR

TF TR S T R W AR @
TR T ¥ qu e = R § e

ook | AR TP A®, AR
T4 YA O SO W A i 3 e

s Jgven SR a6 1 AW O
(8) Wtan (00 +A)
() Wtan (o—A)
(©) 2Wtan(o+A)
(d) - 2W tan (ot - A)

@

4;

R (4]

2007
The ratio of effort arm to load arm is
called .

(a) Mechanical advantage

(b) Arm ratio

(¢) Leverage

(d) Efficiency

'The height of the centre of gravity of

a hemisphere of diameter d, from its
base will be
3d

- (3 15

» 2

ad
3n

&

@

A body on an inclined plane is in
equilibriumn. If ‘p’ is the coefficient
of friction between the body and
plane, then the angle of the plane
with horizontal is

(a) Angle of friction

(b) Angle of fepose

() tanlp

(d) Al of the above

A body of weight W, placed on a
rough inclined plane having
inclination ¢ to the horizontal. If
angle of friction is A then the
minimum horizontal force required to
move thie body up a plane will be

(1) Wtan(@+d)

(b) Wtan(a-A)

© 2Wtan(o+A)

(d) 2Wtan (a-A)
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T W A R R W A w0
TR @ ¥ | g & et & g
Iy eor @ior @ %9 &, a5

(a) wrEE @ 1

() e w ik s

€ TR S HGR

(d) IR A Qo

% AR weH e
P=mW+C
P=mW-C
P=mW

P=C

(b)
()
(d)

a&ﬁn&mﬁqaﬁmsmﬁaﬁw
# ag T ¥

(a) amfereret

o mmw )
(© wiEdt

- 10.

@)

11.

@ sqﬂqami

THTHE T f#aa W =] ] nﬁ
[pve ¥ 7 B W B

(@)
(®)

12
wn+gf?

2u+ f(2n 1)
u 4+ 2f(n - 1)

(d) u+-f(2n-1)
W&uﬁ&smmmt
(@) QRIS :
®) fod

) gy

(d) SR wt

&)

10.

)

11.

(@

"The

. (@
(b)

2007

A body of weight W is placed on an
rough inclined plane. The inclination
of the plane with the horizontal is less
than the angle of friction. The body

will _ .
(a)
®)
(©)
(@)

be in equilibrium
“move downwards

move upwards

none of the above

The law for an ideal machine is given
by
(a)
)
©
@)

P=mW+C
P=mW-C
P=mW
P=C

If the efficiency of any machine is
more than 50% is known as

(a) Irreversible

(b) . Self-locking

Reversible

(d) All of the above

distance travelled by a body
moving with umform accelerauon fin
n't second is equal to

un + ; fn?

2u+f(2n- 1)

u+2f(n-1)

u+%f(2n—1)

©

Example of third class lever is
(@)

Steel yard
Forceps

- Claw hammer
All of the above

(b)
©)
@

P.T.O.
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12,

13.

4.

T W HRRA A 7 IONTE SN &
ot s W AR ¥

(a 11.18N '

® 15N

(©) 8.66N

d SN

fidt oft g & e wreiee oelt @l &
st & Setir A pw R k1w d
(a) AfwiFT T

(b) et = R

(c) it \

(d) SR H ¥ Wl

waega A e

(@) o ik auwT Tt fras aftemor
LGl ol

(b) = ity waFaT Ter R afsmer
Fr=r et E |

() = Tt Rwr wAnaT wor faeds
aftwror fivsy of

@ @ fode Rwr v o e

15.

16.

RTS8 |

e wiirar e o e 5 SR

T afvens wfdfiear & @i it o
T &, 38 e # ~

(a) Rewwor

(b) wfor oy

(c) wdur ¥y

(d) Sfrsor

-t uiE Lt

@ N
(b N-m
(¢) N/m
(d) et dew

@

12,

- 13,

14,

15.

16.

(a)

@

2007

The resultant of two forces 10 N and
5 N acting at right angles to each
other is

(a 11.18N

) 15N

(c) 8.66N

d SN

The algebraic sum of moments of all
the forces about any point is zero.
Thisis

(a) Varignon’s theorem

(b) Principle of moment

() Lami’s theorem

(d) None of the above

A couple consists of _
two like parallel forces of same
magnitude.

two like parallel forces of
different magnitude.

two unlike parallel forces of
different magnitude. .

two unlike parallel forces of
same magfitude.

®

()

The resultant of normal reaction and
frictional force makes an angle with
the normal reaction which is called

(a) Angle of répose

(b) Angle of friction
(¢) = Cone of friction

(d) Angle of inclination

S.I. unit of co-efficient of friction is
(@ N

(b) N-m

(¢ N/m

(d) Unitless
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17.

18.

Wﬁaﬁwwwaﬁ%?

@ Tt T ¥ AT R A
TRl & fw TeE P |
T e E |

TR Gee ¥ e e 0 ae
e F|e ¥ r amw 0%
EeoRdnk o

(®)

(©)
et & g v e

B o o B SA 8 T
e % g wp A ¥

d

‘o F A o & aw TR F R F

A T A e

)

@

19.

20.

mg-f)
m(f-g)
m(g-2

(),
(c)

& R ¥ Rl R A frer F
mwﬁas’lﬂr%uwmﬁm
(a) TR

(b) AT

(c) qam

(d) Fmam

FEEAA TE AT T I Feear §

(a) Wi

(b) w&n
(c) FmT
@ wE

Wamﬁmﬁﬁm |

®

17,

18,

19,

20,

(b)

©

@

. (a)

2007
Which of the following statement is
correct ?
(a) The term ‘centroid’ is used for
lamina and ‘centre of gravity’
for the solids.
The term ‘centre of gravity’ is
used for lamina and ‘centroid’
for the solids. -
Both ‘centroid and centre of
gravity is used for solids’
Both ‘centroid and centre of
gravity is used for lamina.’

When a lift of mass ‘m’ moves
downwards with uniform acceleration
‘® then the tension T in cable of lift is
given by

m(g -f)

m(f-g)

m(g +1)

m(g - f)?

()
(c)
@

Newton’s second law of motion gives
arelation between force, mass and

@
(®)
©
(d

Acceleration ..
Velocity

Momentum <~
Impulse o

The product of mas'si and veldcity is
knownas

(a) Power
- (b)  Momentym
(c) Impulse
(d) Work
P.T.O.
‘,
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22.

23.

W R TR & AR I W SUE ()

T TR e A 0’ iR
e fewm # et T, @ TR AR
T 1 Sfereren S et

@ 2gh

v =

TF IR H gl @ Tae § griw an
‘v ¥ T swE R § dE
T | YeUT S I HA I 0 @ e
YRR BT WS s S h’ 8, ot

TR 5 AT (v) § T # owar @

A T B |
@ v=y2gh

(b) v=ut_+%gt2

(c) v=u‘+gt |

d v=u

IR R D SRS I ¥ 1 aR
TEFGA T ‘e’ B, @ T & qHae

h'={2gh

h'=eh
h'= e2h
h'= ezbhA

(@
(b)
©
@

©

21.

22.

23,

(@
)

»
2007
If a stone is thrown in vertically
upward direction at an initial velocity

‘0’ then the maximum height reached

by the stone will be
(@) ~2gh

®) 2u

g
w

©) g

u?

(@) 28
A stone is thrown in vertically -
upward direction at an initial velocity
‘v’ from the ground, If ‘t’ is the time
of flight and ‘h’ is the maximum
height attained by the stone, then the
velocity (v) of the stone by which it
will strike the ground willbe

@ v=1/2gh

: 1
() v=ut+3gt?

() v=u+gt

d v=u

A ball is dropped from a helght ‘h’. if
coefficient of restitution is. ‘e’, then

after rebouncing from levelled floor
the ball rise upto a height (h') will be

b= 2gh
h'=eh
h'=e?h

h'=\/e—21—1

©)
()
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4. o Wt P TR o, W m,
¥ (m, > m,) e % T R S

R R sivgr v &, <t e o Pl Rt

R PRtk | S H o e

(2m, m,
\my +my o
f
(M-T
(b) ‘ml"‘ng
(ml+m2)
\m, —my
(2my m,
\m; - m, °

(a)

©

@

25. ﬁm%mww ‘o Fivf AT

- ek gt g ¥ i o
W o

@ o

Y-

) wy

@ of

2. Rt ¥ v Prwva & o w RebR

# wean i @, & o ST
@ 4
®) 8
(é) 16
@ 32

)

24, If two bodies of mass m; and m,
~(my > m,) are conngéted by a light

" inextensible string passing over a |
smooth pulley, the tension in the
string will be given by

2m
(m :‘?‘i.zJ

l 2

(
(Zml m,

m

(d

25, Normal acceleration of a body
rotating on a circular path of radius
‘Y and angular velocity ‘0’ is equal
to . ’ '
@ o
w?
(b) Y
) oy

@ of

26, The velocity ratio of a first system of
pulleys having three movable pulleysl
is
(a) 4
® 8

s (c) 16
@ 32
P.T.O.
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27.

& et R R A, frfrt

- I H AR,

28.

29.

30.

‘® R=

(a) Terfrdt % wew frem
(b) Tl = Ty Freem
(c) PPt w g P
@) INFINEH

T AR SR A e ) s

< &
V.R.
@ -~ ® Tg
1
m.V.R.

© = @

TH WS HT GEET AT 997 P07 B
u T o ¥, A AT W (R) 3 A BT
usin 20
g
_uzsinZa
g
_Wsina
Ty
__usjgg
@ _R" 2g

(@ R=

) R

u 3T ¥ R Rk W e

- A W R, ) ¥

@ R,,m,‘=5‘gE

ORRNES »

®

217.

28.

29.

- 30.

2007

When in a system of pulleys, velocity
ratio is .equal to the number of

~ pulleys, then the system is

(a) First system of pulleys
(b) Second system of pulleys
(c) Third system of pulleys

(d) None of the above

Maximum efficiency of a lifting
machine is |
2

® 5 O ¥x
1 1
© T @ VR

Velocity and angle of projection of a
projectile are u and o respectively
then the horizontal range (R) will be

(@ R ,--‘B*‘—'—"‘Sirgl 2(1
_u sin 2.
- 8
2 .
¢ R= Li%‘q'
R= u_SZI_Ié_(_X_

® R

(@

Maximum horizontal range (R, ) of
a projectile projected with velocity u

18

@ Ry =2

®) Ry =52

u2.
© Ry =t

@ Ry =y
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Proffm o dmE) - (et 3 : 70
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Mz (i) mmaﬁmf? oy 3 @ fr i & Fev e
--Note : ~ Question No, 1 is compulsory, answer any fivé questions from the remaining.

(i) e T 3 sl Sl @ R O E Y |

Solve gll parts of a question consecutively together,
(iii) Fede weT 74 g @ AR BT

. Start each question on a fresh page.

(iv) g} et F a6 @ Rafer F siiet argar gt ArT & )

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

1. () vy i T |
. EXplain the’iiSes-ﬁf Lami’s theorem.
(i) “ador T U . TR 9 ¥ 7 S e S | |
»“Fnctlonal force is a self adjusting force.” Explain this statement.
(iii) mwﬁﬂwmﬁw aﬁmwﬁmmmﬁmmﬁh& |

Explain the law of machine and give the formula to determine maximum
mechanical advantage,

@iv) mmmmmﬁmw@mmmm.

" Define angular veloclty and angular acceleration and give the relation between
them.

(v) e wfe  fir SRE |
Define the work and power. s (2x5)

L) P.T.O.
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(ii)

(i)

o

10) : Y

R 120° % o ot § | T R o 800 = W b | T B ww

guEig ¥ 1 BYer 76 W SR |

Two forces are acting at an angle 120°. Bigger force is of 800'N. Resultant acts
at right angle to the smaller force. Determine the shorter force. .

20 =, 30 =, 40 TS T 60 e ¥ TN T R YT I W HE: 30°, 60°,
90° a2 120° % wior R & | uikomsh aret v oftor e Reen g WA |

The force of 20 N, 30 N, 40 N and 60 N are making angle of 30°, 60°, 90° and

~ 120° respectively with a fixed line. Find the magnitude and direction of resultant

force. - (6+6)

ST it 3 wE # wrT v e § e | |

Explain in brief general cénditidns of equilibrium for non-concurrent forces.
e 3 AT g S R A9 T S 50 mm, YR 10 N 91 S F 9K
40 N ¥ it 1en® § 100 mm Y 5 W Far & | I =Y HoTa ¥ o7 A
600 mm TIT & AETT § 50 mm # g W ¥ | IR Seiters & R 9 500 N &7 91T

T A, T ;0 B > e o g e e a1 o Rt 9w e area
3% g w feurfey F amomd |

A lever safety valve used in a boiler has diameter 50 mm and weight 10 N. The

- weight of the lever is 40 N and acts at a distance of 100 mm from the fulcrum.

The length of the lever from the fulcrum is 600 mm and the valve is placed at -
50 mm from the fulcrum. If a weight of 500 N is placed at the'end of the lever,
find out what minimum pressure of steam in the boiler should be developed so
that the valve is about to blow off. (6+6)

6 om T 12 om S, F A T 06 o ¥ R @ g R ) ¥ o oy o o

WenTMAT 2 cm 8, A TqF T F T dx H i R iR S 3= S 71

B |6 o o e g

" Two-solids spheres of 6 cm and 12 cm diameter are joined at the ends of rod, if

(i)

the length of the rod is 20 ¢m and its diameter is 2 cm, calculate the position of
the centre of gravity of the composite solid from the centre of the bigger sphere.

' The sphere and rod are made of the same material.
Fovmer ion i o fefird et e o & e R |

Define the angie of repose and write the laws of static friction. | _ o (6+6)
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J | 1) 2007
o ot Prerr & 5 et Pt & 1 Ry weit o gwer 759% € o Reeer oy 4 et
AP I AEE? ' -

In a first system of pulleys, there are 5 movable pulleys. If the efficiency of the
machine is 75%, what effort can lift a load of 4 kN ? -

S T By I § S v A ol 60 Ak e <t s 0.5 S @, it AR
e S 3l T 6 kN T 1 KN % TR SHE: 275 N AT 145 N & ST St e
Y S Y Y, U Pt o T AT S it AR e i |

Ina sitnple screw jack the circumference of the effort wheel is 65 cm and pitch

of threads is 0.5 cm. Then find the velocity ratio. If 6 kN and 1 kN weight can be

lifted by the effort of 275 N and 145 N respectively, then find the maximum
efficiency and maximum mechanical advantage of it. (6+6)

T TR e § S 54 icm/hrqi’rwi%r 3ooﬁaﬁgﬁﬁmmﬁ?ﬁ% o
TR 00 MR MW R T sA A A aa T 1 -

A car starts from rest and attains 2 velocity of 54 kmph within a distance of
300 m. Find the time taken by the car to cover next 900 m distance.

R g R, S R R 146.4 e e e ¥, v A v o &

R weer Bt it e ok o 6 ST T Wy o, A e e e e @ I
TE WA | |

From an uf)going balloon a stone is dropped when it was at a height of i46._4 m
from the ground. If the stone takes 6 sec in reaching to the ground, find the
velocity with which it was going up. . . (6+6)

?Mwﬂm%ﬁéﬁwmwmmww#:rmﬁm

The horizontal range of a projectile is 4\/3 times its maximum height, Find the
angle of projection. 3

T T 20 misec & AT A W ¥ | AR WA = 60 omi B, 2 uhed w1 wol
% i e § e ST | aR HR 20 m F Tk & omeht ¥, o ofed o whofr e R
e ST ' .

" A car is moving with a velocity of 20 m/sec. If diameter of wheel is 60 cm, then

calculate the angular velocity of wheel in rpm. If car stopped at 20 m distance,

~ then calculate the angular retardation of wheel. } . (6+6)

P.T.0.
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8. () Mﬁwmm ‘g’ aarmqﬁmmmmﬁi ahaﬁqwm{&s
, GWI!‘&I

How the value of ‘g’ is found in the laboratory by simple pendulum ? Explain in-
detail with sketches.

(i) = o w wI 19.6 AR, ¥ |msﬁn‘}ﬁ12ﬁﬁ?ﬂ$@°ﬁﬁﬁﬁww
- wr e i |

A spring has stiffhess of 19.6 N/cm Find the work done in stretching the spring
from 5 cm to 12 cm. (6+6)



