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APPLIED MECHANICS

Time : Three Hours : Maximum Marks : 100

Note :

1.

a)

b)

)  Attempt total five questions out of eight.
A NS H | Ui 9&T §A DI

) Incase of any doubt or dispute, the English version question
should be treated as final.

fpat oft TR & g ArerET Rere & Rufy d st v &
U9 I T g SR

The fcrces 20N, 30N, 40N and 50N are acting at one of the
angular point of a regular pentagon towards the other four points
taken in order. Find the magnitude and direction of the resultant
force. 10

20 ¢, 30 =g, 40 e 3R 50 ~IeH & I U FH TS B
U BIVRY I WR 3T IR DT HY IR AT PR IR R 2
ufRureft s @1 gfmTor der e sd el

Two unlike parallel forces are acting at a distance of 450mm
from each other. The forces are equivalent to a single force of
90N. Which acts at a distance of 200mm from the greater of the
two forces. Find the magnitude of the forces. 10
gl IR AR & b g A 450 fr, &Y g8 = PRt o
W ¢ QF1 9 & 90 g & el 9 P F9ged § o1 P 3
el 4 200 1. DY g R BRf @R 21 gt b IRATT T PR
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2. a) Asquare ABCD has sides equal to 200mm. Forces of 150N
each act along AB and CD and 250N each cut along CB and
AD. Find the resultant moment of the two couples. 10
& aif ABCD et oo 200 fisft. &t 21 150 =g & I
TS o AB a1 CD & rffeer orf ax 2 8 3R 250 T &

I TASP g CB TUT AD & 3% i @R T 21 SF1 qag™i
&1 gRum Feg™ a1 BN

b) Derive expressions for horizontal range, maximum height and
time of flight in case of projectile. 10
T8I & ey H AfS W, 1firepa $5aTg de I b AHT b
o o1 S |

3. a) A uniform wheel of 600mm diameter weighing SkN rests against

arigid rectangular block of 150mm height placed at floor. Find
the least pull, through the centre of the wheel, required just to
turn the wheel over the comer of the block. Also find the reaction
on the block. Take all the surfaces to be smooth. 10
T 600 fir.H. &R e T A afen SRveT IR S fhal =g
& Il IR U STRIATBR ieh foreaehl Sarg 150 il 2 o faveg
a1 31 Ul & drg; I QAR o alel I8 RIAH Redra g e it
ufRe Y it 2 S T & SR & T 3 o WA &l
& sl W wffpar o s @R T Faa @ e 3|

b) State law of machine. Drive expression for loss of effort due to
friction at effort side and load side in case of simple lifting
machine. 10
T2l &1 R 9’| RS IeUTuep 7l b Feeg § AR h
IR afor g Jer 9R A 3R 'y g & o Adret|

4. a) A spherical ball of weight SON is suspended vertically by a
string 500mm long. Find the magnitude and direction of the
least force which can hold the ball 100mm above the lowest
point. Also find tension in the string at that position there is no
slack in the string. 10
50 =g YR dqrelt @b M i 3T Wb 500 oy, ol w=ft |
FACHT TN g1 A 7T 9 T GRUM g fSoT s i St 7ig
BN A fimg A 100 A SR e || W & 99 fRufer 7
=t § geod o S | R B et T R
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b) Asolid body formed by joining the base of a right circular cone
of height H to the equal base of aright circular cylinder of height /1.
Calculate the distance of the centre of gravity of the solid from its
plane face when H = 120mm and 4 =30mm. 10
Ug o fivs S f6 H 3512 aret v e 9 & IMUR g B
THM YR gd dld h $Ha18 a1t 9o & YR g d Algax
IR AT 81 BRA Y AHIST g 3 B & 3¢ s bl G Sl
aRI Stafdp H = 120 el e 7 =30 ft. 2

5. a) A manis walking over a dome of 10m radius. How far he can
descend from the top of the dome without slipping? Take
coefficient of friction between the surface of the dome and shoes
of the man as 0.6. 10

U 3MeHT 10 Hier Boan aret Teg & W T I ¢ a8 o A
foFT fohvaer fohareT il IR e 21 STIGHT & ST A2 4G i
Tg & dha guvy Iune &7 919 0.6 7|

b) State and prove Lami's theorem. 10

It B v g9 a1 1 Rig A

6. a) Inalifting machine an effort of 40N is raised a load of 1kN. If
efficiency of the machine is 0.5, what is the velocity ratio? If on
this machine an effort of 74N raised a load of 2kN. What is now

the efficiency? What will be the effort required to raise aload of
SkN. 10

Teh ARG I H2fH H 40 =g & 3N g7 1 fhedl =g &1
R ISR ST 21 Al 7N Y garar 0.5 & A Jurd
BT ? A §9 A R 74 =g & I g 2 fhal =g @
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e &b AR Dl IoH b o [T I 3Taeads gnm 2

b) Abody is released from a great height falls freely towards earth.
Another body is released from the same height exactly one second
later. Find the separation between both the bodies after two
seconds of the release of the second body. 10

U fUvg qgd Sarg A qad B F Gl Bl AR BT W T
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7. a)

b)
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A body of mass 200kg 1s initially stationary on a 15° inclined
plane. What distance along the inclined must the body slide before
itreaches a speed of 10m/sec. Take coefficient of friction between
the body and the plane as 0.1. 10
e fivg foRTeT gegm 200 famr.  ©h 15° @ aTel TFd det
TR AR FRR 3@ H 21 a8 &3 &ild )1 1 fus GRY 37d
Tt P e 10 Hic /APHUS & N UTH & & Gd 7 Pl SR
fivg den dat & T o€ s 0.1 7|

An engine of mass 50 tonnes pulls a train of mass of 250 tonnes
up a gradient of 1 in 125 with a uniform speed of 36 kmph. Find
the power transmitted by the engine 96 the tractive resistance is
60 Newton/tonnes.

Also find the power transmitted by the engine if the acceleration
of the engine is 0.2m/sec?. up the gradient. 10

TP 50 T GegH dlel §91 GRT U 250 ST G dreft g Bl
1258 1 areft g™ W 36 fasft. ufy ger &t v wme 1fa @ SR
&Y 3R a1 91 QT 1 3919 gRT 96 FuRd afad sid & F4fd
oy AiRIg 60 =g/ &l
T & FaRT afad ST B e $9 BT AR Tl TR HUR
Pl 3R 0.2 Hiex/Apvs? 7l

8. Attempt any four 5each

a)
b)

c)

Define couple and write its characteristics.

Define friction, limiting friction and coefficient of friction.

Define mechanical advantage, velocity ratio and efficiency of
machine.

State Newton's law of motion.

State law’s of friction.
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