
2021



.' ~ 0_0_0 o.

[ 2 1

Pl'"'1~ R!l(j q;) m'lTf1m ~ :
(i) ~~

(ii) . fjlm (1~ 'l 'R1

(iii) 'It'l1 em ~. ~
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(b) Two loads of 2500 N each are tied to a string at
points Band C. Find the forces acting in part AB,
BC and CD of the string. 3

2500 N ~ <IT m 'llR ~ ffifi ~ ~ B ~ C
'Cf{ ~ ~ ~ I ffifi ~ AB, I3C "(fQ.lTCD 1WT .q
CliTIffiT 'R1 Wff ~ I

(j

60.

I
i. ,

Or

(~
State and prove Lami's theorem.

(A-44)
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(c) Four forces of magnitude 4 N, 14 N, 6 Nand
20 N act at a point making angles of 30°, 1200,
150° and 315° respectively with X-axis. Find out
the magnitude and direction of resultant forces. 4
'tlR 'R1 ~ ~ 4 N, 14 N, 6 N atR 20 N
t, fclffit ~ 1R ~ ~ mrr X-31aT ~ W'rn:
30°, 120°, 150° mrr 315° q;r 'lJTur <RTt1" ~I
qRoll41 'R1 <tT ~ ~ ~ Wff ~ I

2. (a) Define the following: 4

(i) Centroid and centre of gravity
(ii) Parallel axes theorem
~'"'1~~\'Iq;l ~ ~ :
(i) ~ ~ 1~(qIq;~ol

(ii) Wi111'fN 31aTwm
(b) Determine the centroid of a given lamina as

shown in figure below: 6

fiR 1 Tj ~ 7f4 CbR q;r ~ Wff ~ :

Fig. I (All dimensions are in mm)

(A-44) P. T. O.
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(c) Determine centroid and moment of inertia of
given figure no. 2 : 7
~ W. 2 if ~ <PTC "iN cRcJ; ~ ~ ~
~~:

It
-100

II

0)
10

120 @

@ 10
It ".150

Fig. 2 (All dimensions are in mm)
Or

(3T2iif1)
Determine centroid and moment of inertia of figure
given below (Fig. No.3) :
~ W. 3 if ~ <PTC"iN cRcJ; ~ ~~ ~
~: .

.--1 ~~1-

. T~40m1n---l

Fig. 3 (All dimensions are in mm)

(A-44)
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3. (a) Define the following:

(i) Limiting Friction

(ii) Coefficient of Friction

(iii) Angle of Friction

Pl"1R:t~i1cnT~ ~ :

(i) ~~

(ii) ~~

(iii) ~ CfiTur

Or

2000153(037)

3

0.4, take

Explain laws of friction and also write advantages

.and disadvantages of friction.

~ cf; f.m'l fi%lIlpl ~ ~ cf; <'fTll ~ mf.'!

cnT~1
(b) A wooden block is kept on a horizontal plane.

Find the forces required to : 6

(i) pull the block

(ii) push the block

Mass of the block = 5 kg, J.!

g = 10 m/sec2 (Refer Fig. 4).

(A-44) P. T. O.
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'0P ~ <!iT~ eWr\Jl mw 'R xm ~ I 'l<'l

"W(l ~:

(i) ~ q;T ~ cf; ~

(ii) ~ q;T ~ cf; ~

~ em <;&1'11'15 kg, ~ = 0.4, g = 10 mlsec2

~ (fu?! w. 4 ~) I

(i) (ii)
Fig. 4

(c) A force of 40 N pulls a block of 60 N in an

inclined plane having inclination angle of 30°.

The force applied is parallel to the inclined plane.

Draw the free body diagram of block and find out

the coefficient offriction. 8

40 N em '0P 'l<'l 60 N cf; 'l1R q;T ~ 3lf1(j (fR

'R ~ ~ I ~ wPJ1! q;lur 30° ~ (j11.ff 'l<'l

3lf1(j (fR cf; '<1 'i1'1 1"(1 x WRIT ~ ill 'l1R em :rm
~ ~ ~ (j11.ff l:l1fuJ ~ "W(l ~ I

(A-44)
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The force of 100 N is required to pull a block of
500 N kept on a horizontal plane. [f the plane is
inclined at an angle of 30° from horizontal, then
find out the necessary force required to pull the
block.

500 ~ 11R <5 1fiIi ~ cpT ~ ~ 1R

~ <5 ~ 3lf1lV1fcfi 'IC1" 100N t I ~ ~ cpT
~ ~ 30° CfituT 1R ~ ~ \ilrit TIt ~ cpT
~1R ~ ett 31R ~ ~ ~ 311qNifi 'IC1"

"<tiT'lR ~ ~ I

4. (a) Write and explain in brief the Newton's law of
motion. 4

(b) A ball is thrown vertically upward with a velocity
of 30 m/sec. Find the velocity and position of ball
after 2 seconds. 6

1fiIi Tic; cpT ~ ~ ett 31R 30 m/sec. <5 ~
~ $pr \iffiIT t I 2 ~ ~ i;ffiifi] ~ ~

~~~I

(A-44) P. T. O.
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If a body moves with constant acceleration it
changes its s'peed from 10m/sec to 20 m/sec. in
one minute, then find:

(i) Acceleration of body

(ii) Distance moved by body in one minute

'fili ~ ~ «RUf ~ 1Jft'r <Ii«lT ~ I 1 fi'Rc; if
\Rf1I)[ ~ 10m/sec. ~ ~ 20 m/sec. m \ilTffi

~I~~:

(i) «RUf

(ii) 'fili fi'Rc; if ~ WXT (fir q\T ~ ~
(c) If a flywheel changes its speed from 400 rpm to

200 rpm in 40 seconds and moves with constant
angular retardation, then find out: 7

(i) No. of rotations made by it before coming to
rest.

(ii) Time taken by flywheel to come to rest.

'fili j Iff1q I(>j • 40 ~ if 3l'Rl 1Jft'r q Rq fctct
~ 400 rpm ~ 200 rpm m \ilTffi ~ I ~ ~

~ ~il1fil11'1 t ill ~ ~':
(i) • ~ ~ ~ f<lm;'t tJffir'lur 'IR ~

mon 7

(ii) ~ 'Wf1l ~ • 0li W1Prr 7

(A-44)



'7
[9]

Or

(~

2000153(037)

4

If a body motion follows the following equation:

s = 13 - 412 + 41 + 4

where 's' is displacement in metre and 'I' is time
in seconds.

Find out:

(i) Displacement after 5 seconds

(ii) Velocity after 5 seconds

(iii) Acceleration after 5 seconds

fclRft ~ <tt lJft'r Plkj ~ ftm wI) iii'{01 <liT
Olj41C1'1 qmfi t :

s = 13 - 412 + 41 + 4

iJl1iT 's' ~ <liT~ l\'tcx if t o~lT 'I' ffi'l
~if~1

~~:

(i) 5~wmy~
(ii) 5~wmy~
(iii) 5~ wmy c<RUl

5. (a) Explain the following:

(i) Different forms of energy

(ii) Unit of Power

(iii) Law of conservation of energy

(A-44) P. T. O.
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Pi "1 ffl ftl (j q;l fj '1$11~ Q :

(i) \n\JIf cf; fclfiR Xiitl

(ii) • cf; ljJ?fij)

(iii) \n\JIf ~ CIiT ff1<tJ 1'f1

2000153(037}

(b) A train weighs 20000 kN. It is running on a

horizontal rail. It starts from rest and attains a

velocity of 36 km/hour in 6 minutes. If frictional

resistance is 10 N/kN, then find out the horse

power of engine. 6

20000 kN "lffi" c#t "QCli ~(>jlIl4't q;l ~ ~ J:R

fcRr:r ~ <'l 36 km/hour c#t 1fftt IDt{fm 1'i
6 fi'l"'!C wm ~ I ~ "£flfur ~ ION >lfi1 kN

61, -ITt lrpffl 3m! • qi\ 1fUAT~ I

Or

(3T211I1)

A pump lifts water from 20 metre deep tubewell,

at the rate of 2 m3/ sec. Then find out the power

of pump.

20 ~ >m c;,"&~~<.'1<'l 2 m3/ sec. c#t G' <'l qr;fi
Pi Cj)1<.'1"11 61 -ITt fcmAt Wffi CIiT tp:q 3M ~1jCj)

m.rr ?

(A-44)
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(c) A train of mass 125 tons moves in an inclined
plane of 1 : 100 with a uniform velocity of
18 km/hour. If frictional resistance is 51.9 N/ton,
calculate the power ofthe engine. 7

~ 125 c.r ~"1I11'i clft ~C1'1141 1 : I 00 3Wffi ffi'f

~ tcn tR 18 fcl;1ft./ tIUCT clft ~iIl'f1IjI'i lJfu ~
~ m t I ~ 'fifo-I' ~ 5\.9 ~/c.r m,
en ~ clft • clft 1fURT ~ I

Or

In a steam engine having a piston of diameter

100 mm and an average pressure of 3N/mm2, if
the length of stroke is 300 mm, calculate the work
-done per stroke by the engine (in N-m).

~ 11Jll ~ cf; fuc;, <PT CI:Iffi 100 fi\1fI 1fCi \N[

tR 3lRro 'ljJq Gl'< 3 N/mm2 t I ~ ~ clft

~ 300 fi\1fI m, ill llfi'r ~ fcm; ~ C!i!<l clft
1T"I'fTN-m -q ~ I

6. (a) Describe the following:

(i) Load

(ii) Effort

(iii) Mechanical Advantage

6

(A-44) P. T. o.
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(iv) Velocity Ratio

(v) Efficiency oflifting Mlc

2000153(037)

Also establish relation between efficiency,

mechanical advantage and velocity ratio.

(I) 1lR

(ii) 3lT1m1

(iii) ~ ('IN

(iv) ~'lIjqlt1

(v) ~fi1cll >ro'Rqft GmIT

w:r ~ >ro'R qft GmIT, ~ m>T <mT ~llljqlt1

<f;~W<R!~~1

(b) In.a simple wheel and axle having velocity ratio

of 24, efforts of 15 newton and 18 newton

respectively can lift loads of 200 Nand 250 N.
Find out: .• 7

(i) Law of machine

(ii) Effort required to lift load of 400 newton

(iii) Maximum efficiency of machine

(iv) Eff0l1 wasted in friction

(A-44)
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1filJ m~ m ~ ~ ~'lIj41(j 24 t
\Rffi 15 ~ ~ 18 ~ <f; 3TTlffiil ~ W1m:

200 ~ m 250 ~ CliJ 'l1R \3Ol1lT IJfT "Wllffi

tl
~~:

(i) • ClJTf.'mol

(ii) 400 ~ ClJT 'l1R "i3GT'1 <f; ~ 3llq~WjJ

3ITllffi

(iii) ~ <:lffGT

(iv) "£flfur <f; ~ al~3Wml

Or

(am<n)

What is a pulley ? Draw neat sketches of first
system, second system and third system of pulley
and also write their respective velocity ratio.

ftR;ft <fl!l t ? ffj~f.'1ql<f; ~~, ~ ~ ~

f.'rcllT<il em ~ 'flTClR \'f'fif; ~ 'IIj4 I(j ~ I

(c) Derive that the relation between tight side (T1)

and slack side (T2) of a belt or rope drive is : 9

(A-44) P. T. O.
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8 = angle of contact

J.I = coefficient offriction between belt and pulley

~ ~ fcp ~ ~ "'qfuff ffR;fr '$ ~ <tt tAT
(Tl) (f2IT <fu;!T (T2) ~31T CliT3f:flITI ~ :

\iIif:

8 = 19l"1R q;)ur

J.I= ~ q ffR;fr '$ <fi'q t!1fur TJfcI>

Or

(~

Explain the working of the following with the

help of diagram:

(i) Spur gear

(ii) Helical g~ar ..

(iii) Worm and worm wheel

(iv) Simple gear train

(v) Compound gear train

(vi) Bcvel gear

(A-44)
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Pi9R:iRild c#t cWhl"IIR:i41 em ~ ,(1'j$lI~~:

(i) ffi fl'nR

(ii) ~<1~I"'C'Ifl'nR

(iii) CfIf. ~ CfIf ~

(iv) ~ fl'nR llfC'IT.

(v) •. fl'nR llfC'IT

(vi) ~ fl'nR
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