F/2015/6034 Total Pages : 8

FIRST SEMESTER
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SECOND SEMESTER

AUTO/CHEMICAL /ETE/ OPTO ELEX./ ELECT.
ELEX./MECH./RAC/ELEX.&INSTRU./
M.&M.S&PTDC CME

APPLIED MECHANICS
Time : Three Hours Maximum Marks : 100

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

Pl B: U goT DINYI U7 A1 1 (RS
TR &7) rfart g1 99 el & | el ure Bl
aal aﬁ”?ﬂQI

(i1) In case of any doubt or dispute, the English

version question should be treated as final.

el oft veR & dqg T faarg fr Rt o
ST HI9T & 99T B SHfH HET SR

1. Choose the correct answer. 2 each

g IR BT T Hiferv]
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(2)

i)  One watt is equal to
(a) 0.1 Joule/sec. (b) 1 Joule/sec.
(c) 10 Joule/sec. (d) 100 Joule/sec.
Teh gic gRIeR BNl ¢ -
(31) 0.1 o1 /Awvs (@) 1 51/ Bvs
(W) 10 1/ Awve () 100 St/ Aebvs
ii) The efficiency of a screw jack may be increased
by -
(a) Increasing its pitch
(b) Decreasing its pitch
(c) Increasing the load to be lifted
(d) Decreasing the load to be lifted

P Siep Y qAT DY AT I HHAT ¢ gRT -
(31) g2t 3reRIet BT TGN

(T) ot 3R BT TR

(|) SO’ 9T d1el YR @) TN

(3) IO FTM TN YR F TETIR

ii1) Ifthe algebraic sum of all the forces acting on a
body is zero then the body may be in equilibrium
provided the forces are
(a) Concurrent (b) Parallel

(c) Like parallel (d) Unlike parallel
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I B -
(1) et () TR
(|) = AR (3) M TR

iv) Ifefficiency of a simple lifting machine is kept
constant its velocity ratio is directly proportional
to its -

(a) Mechanical advantage

(b) Effort applied

{c) Machine friction

(d) All of the above

IS AxeT Jeymaes AT dI qarT w fRRIS® &

GUIG IR & Y FARERT 86 € -

(1) Tifre &y () 3RifT ema=
(|) meft= ofor (3) S ot
v) Inacompound lever leverages of all the simple
lever is
(a) Added (b) Subtracted
(c) Multiplied (d) Divided
Mt I | Fft FERu SAAD] B I -
(1) ST ST @ - () gewr S 8

(/) on famam frerr & (%) ww fapam e &
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b)

(4)

1) Define force and write its characteristics. 3
I BT URTING o g gl fart ford |

ii) A push of 180 N and pull of 300 N act
simultaneously at a point. Find the resultant

of the forces if the angle between them be
135°. 6

T 180 =g @1 a1 qet el 300 =g P
Reama 71 T WY W@ g R BRf X @ T,
et 1 AR g S PRI Al A S DIy
135° &1 ‘

A uniform wheel of 600 mm diameter, weighing
5 kN rest against a rigid rectangular block of
150 mm height. Find the least pull, through the
center of the wheel required just to turn the wheel
over the corner of the block. 9
U A9 dfgar BTt @ 600 At dger 9R
5 frel RIS 21 T §g TR a1 Il SaTg
150 fir ot & & g v 81 oy & gy R o
S dTell 98 FgATH 96l S W) S IW &l B
Sl PR G A g & R T 2

Two like parallel forces of 10 N and 30 N act at the
ends of the rod 200 mm long. Find magnitude of
the resultant force and the point where it acts. 9
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Al THA TPIT o TR 10 =g qer 30 g
T 200 .41, ot 85 & R R B R 2 g, e
&1 R g1 T a8 fawg I W I8 B aR @
2 3 |

b) Abody of weight SO0 N is lying on a rough plane
inclined at an angle of 25° with the horizontal. It
is supported by an effort (P) parallel to the plane.
Determine the minimum and maximum value of
p for which the equilibrium can exist if the angle
of friction is 20°. _ 9
U foug Tt 9R 500 =T 21 U S Faad S
fé &t 1 25° 9 (Far) B W @ B 3V 0 9
P f5 7 T & MR & GRT @TET R 2
Ife; TSUT 10T 1 A 20° 81 AT 98 A F AT
gl ST BRI oAk ford Am=gaeen &<l &l

4. a) Two man carry a weight of 2 kN by means of
two ropes fixed to the weight. One rope is
inclined at 45° and the other at 30° to the
vertical. Find the tension in each rope. 9
2 el =g & AR B Q1 e q A GRT S
feh R R §eft § GRT SO &Y 81 U R Seafer A
30° aT gENt 45° gl g8 21 AN H F9 g
ST 1|
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b) Find the centroid of a 100 mm x 150 mm x 30

mm T section. 9
100 .. x 150 .. x 30 .. aret Tpre &5 o
FEP T B

5. a) Ina differential wheel and axle, the diameter of
the effort wheel is 400 mm. The radii of the axles
are 150 mm and 100 mm respectively. The
diameter of the rope is 10 mm. Find the load
which can be lifted by an effort of 25 N assuming
the efficiency of the machine to be 84%. 9

U SR afg iR R, § I ufed @ e
400 far. =, e gkt &t o e 150 st gen
100 fr sl &, <=0 @1 = 10 A 81 mefie &
Q&I BT 84% WH BU SRR 25 [ GRT I3-T
ST Heh aTell 9IRS ol

b) A motor car takes 10 seconds to cover distance

of 30 meters and 12 seconds to cover 42 meters.
Find the uniform acceleration of the car and its
velocity at the end of 15 seconds. 9

T AR PR 30 AR B g8 77 FA 7 10 FPpUs
qer 42 fick a9 = B 12 AHUE a2l Th JHE
TR JAT 15 TepUE e HR BT AT ST PR
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a)

b)

(7)

A man of mass 60 kg drives vertically downward
into a swimming pool from a tower of height
20 meter. He was found to go down in water by
2 m and then started rising. Find the average
resistance of the water. Neglect the resistance
of air. 9
T 3TEH! et gea 60 5.3, & U STar R
Farg 20 @t 2 9 Seafer AR 67 iR i g o
Fear g, 9g Ut 7 2 Hiex A d1 3R S 9rn @
3R IFF 415 HUR H MR I 7| G HT R

iRy s $71 gaT & UfRie &1 Ty oM |

A railway engine of mass 20 tonnes is moving
on a level track with a constant speed of 45 kmph.
Find the power of the engine. If the frictional
resistance is 80 N/ton. Take efficiency of the
engine 80% 9
Qaﬁa“svﬂ Rrgept gemmm 20 & U@ FHTel 9

WY U {EE T 45 f At /aver 9 9 w1 21 afy
Ty nfeRTe 80 =i/ § a1 39 1 &1 80%
g a1 S99 &t grfed sma @R

A shot is fired horizontally from the top of a tower
with a velocity of 100 m/sec. If the shot hits the
ground after 2 seconds. Find the height of the
tower and the distance from the foot of the tower
where the shot strikes the ground. 9
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T Ml S 6 U ciar & ofif & dfost faem o
100 #t. /4. &1 7fy & g1 T g 3fg Mar 2 |avs
91 e]Tdel IR FRAT g a1 Tlar &7 SaTg e gl
el ERITS | THRIET € T80 | STk $ 91g 6t g
S PRI |

b) Obtain an equation for maximum mechanical
advantage and maximum efficiency of machine.

9
qeﬁa%afﬁwnaﬁzﬁmawaﬁmnamés
ford afiepvur wme |

8. Write short notes (Any four): 4x4Y5=18

a) Limiting friction

b) Moment and couple

c) Centroid and center of gravity
d) Conditions of equilibrium

e) Law of parallelogram of forces
f) Lami's theorem

Hfgra fewoftar ford (91 OR)

37) Hgra gdur

9) 3t vl gerg

) bred @ o g,
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