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First Semester
Cement Tech./ Civil / CTM / Elect./PRPC/

Plastic Tech./Printing Tech./Textile Tech./ Production Engg.
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 : i) Attempt total five questions out of eight.

Hw$b AmR> ‘| go nm±M àíZ hb H$s{OE&
ii) In case of any doubt or dispute, the English version question

should be treated as final.

{H$gr ^r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ^mfm Ho$
àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) Explain composition and resolution of forces. 6
~bm| Ho$ g§¶moOZ Ed§ {d¶moOZ H$mo g‘PmB¶o&

b) Define the following for a projectile. 6
i) Time of flight
ii) Horizontal range
iii) Maximum height of the projectile
{H$gr àjon Ho$ {b¶o {ZåZ H$mo n[a^m{fV H$s{O¶o&
i) CS²>S>¶Z H$mb
ii) j¡{VO namg
iii) ‘Ü¶‘ D±$MmB©

c) State: 8
i) Varignon’s principle of moment
ii)  Lami’s theorem
{b{I¶o&
i) d¡[aJZmZ H$m AmKyU© H$m {gÕmÝV
ii)  bm°‘r H$s à‘o¶

P.T.O.
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2. a) Three forces of 5, 7, 9 N are acting along the consecutive sites
of equilateral triangle in order find out the magnitude and direction
of resultant force. 10

5, 7, 9 Ý¶yQ>Z Ho$ VrZ ~b EH$ g‘~mhþ {Ì ŵO H$s bJmVma ŵOmAm| Ho$
AZw{Xe H«$‘~Õ ê$n go H$m¶© H$a aho h¡& n[aUm‘r ~b H$m n[a‘mU VWm
{Xem kmV H$a|&

b) Two unlike parallel forces are acting at a distance of 450 mm
from each other. The forces are equivalent to a single force of
90N. Which acts at a distance of 200 mm from the greater of the
two forces. Find the magnitude of the forces. 10

Xmo Ag‘mZ g‘mZmÝVa ~b EH$ Xÿgao go 450 {‘‘r. H$s Xÿar na H$m¶© H$a
aho h¡& ¶o XmoZm| ~b EH$ 90 Ý¶yQ>Z Ho$ EH$b ~b Ho$ g‘Vwë¶ h¡ Omo {H$ XmoZm|
~bm| ‘| go ~S>o ~b go 200 {‘‘r. H$s Xÿar na H$m¶© H$aVm h¡& ~bm| Ho$ n[a‘mU
kmV H$a|&

3. a) A beam AB 5m long is supported at its ends A and B. Two point
loads W1 and W2 are placed at C and D, 1m and 3m respectively
from the end A. If the reaction at A is twice the reaction at B.
Find the ratio of the loads W1 and W2. 10

EH$ YaZ AB {OgH$s bå~mB© 5 ‘rQ>a h¡ {gao A VWm B na gmYr JB© h¡&
Xmo {~ÝXþ ^ma W1 Am¡a W2 {~ÝXþ C VWm D na aIo J¶o h¡ Omo {H$ {~ÝXþ
A go H«$‘e: 1 ‘rQ>a VWm 3 ‘rQ>a H$s Xÿar na h¡& ¶{X A na bJZo dmbr
à{V{H«$¶m B na bJZo dmbr à{V{H«$¶m H$s XmoJwZr hmo V~ ^ma W1 VWm
W2 H$m AZwnmV kmV H$a|&

b) A spherical ball of weight 50N 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 point. 10

EH$ JmobmH$ma J|X {OgH$m ^ma 50 Ý¶yQ>Z h¡ EH$ 500mm bå~r añgr Ho$
Ûmam CÜdm©Ya bQ>H$s hþB© h¡& Cg Ý¶yZV‘ ~b H$m n[a‘mU VWm {Xem kmV
H$amo Omo {H$ Bg J|X H$mo Ý¶yZV‘ {~ÝXþ go 100 {‘‘r. H$s D±$MmB© na gmY
H$a aI gHo$& gmW hr Bg {~ÝXþ na añgr ‘§o VZmd ^r kmV H$a|&
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4. a) Find the centre of gravity of a 100mm × 150mm × 30mm
T section. 10
100 {‘‘r. × 150 {‘‘r. × 30 {‘‘r. {d‘m dmbo T H$mQ> joÌ H$m Jwê$Ëd
Ho$ÝÐ kmV H$amo&

b) A load of 500N is lying on an inclined plane, whose inclination
with the horizontal is 30°. If the coefficient of friction between
the load and the plane is 0.4. Find the minimum and maximum
horizontal force, which will keep the load in equilibrium. 10
EH$ 500 Ý¶yQ>Z H$m ^ma EH$ AmZV Vb na aIm h¡ {OgH$m j¡{VO go
PwH$md 30° h¡ ¶{X ^ma VWm Vb Ho$ ~rM Kf©U JwUm§H$ 0.4 hmo Vmo Cg
Ý¶yZV‘ VWm A{YH$V‘ j¡{VO ~b H$m ‘mZ kmV H$a| Omo {H$ ^ma H$mo
gmå¶dñWm ‘| aI gHo$&

5. a) Derive relationship among velocity ratio, mechanical advantage
and efficiency of a machine. 6
EH$ ‘erZ Ho$ {b¶o doJmZwnmV, ¶m§{ÌH$ bm^ Am¡a XjVm ‘| gå~ÝY ñWm{nV
H$s{O¶o&

b) Define power. Give its unit of measurement. 4
e{³V H$mo n[a^m{fV H$s{O¶o VWm BgHo$ ‘mn H$s BH$mB© {b{I¶o&

c) In a certain weight lifting machine an effort of 25N can lift a load
of 315N. If the velocity ratio of the machine is 14. Find the effort
lost in friction and the frictional load. 10
EH$ ̂ ma CËWmnH$ ‘erZ go 25 Ý¶yQ>Z Ho$ Am¶mg Ûmam 315 Ý¶yQ>Z H$m ̂ ma
CR>m¶m Om gH$Vm h¡& ¶{X ‘erZ Ho$ {b¶o doJmZwnmV H$m ‘mZ 14 hmo Vmo Kf©U
‘| Am¶mg H$s hm{Z VWm Kf©U ^ma kmV H$amo&

6. a) A bullet is fired at an angle of 45° with the horizontal with a
velocity of 275m/sec. How high the bullet will rise above the
ground and what will be its horizontal range? 10
EH$ Jmobr {Ogo j¡{VO go 45° Ho$ H$moU na 275 ‘rQ>a/goH$ÊS> Ho$ doJ go
XmJm J¶m h¡& Jmobr j¡{VO go {H$VZr D±$MmB© VH$ Om¶oJr VWm BgH$s
j¡{VO namg ³¶m hmoJr?

b) A motor cycle starts from rest and moves with a constant
acceleration of 2.25 m/sec2. What is wheels angular acceleration.
If the diameter of the motor cycle wheel is 750 mm. 10
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EH$ ‘moQ>a gmBH$b pñWa AdñWm go àmaå^ hmoH$a EH$ g‘mZ ËdaU
2.25 ‘rQ>a/goH$ÊS>2 Ho$ ËdaU go Mb ahr h¡& ¶{X ‘moQ>a gmBH$b Ho$ n{h¶o
H$m ì¶mg 750 {‘‘r. hmo Vmo n{h¶m| H$m H$mo{U¶ ËdaU kmV H$amo&

7. a) A bullet of 10gm mass is fired horizontally with a velocity of
1000 m/sec. from a gun of mass 50kg Find 10
i) Velocity with which the gun will recoil
ii) Force necessary to bring the gun to rest in 250mm.
EH$ 10 J«m‘ Ðì¶‘mZ dmbr Jmobr H$mo j¡{VO {Xem ‘| EH$ 50 {H$J«m Ðì¶‘mZ
dmbr ~ÝXÿH$ Ûmam 1000 ‘rQ>a/goH$ÊS> Ho$ doJ go XmJm J¶m h¡& kmV H$a|&
i) doJ {Oggo {H$ ~ÝXÿH$ nrN>o hQ>oJr
ii) Amdí¶H$ ~b Omo {H$ ~ÝXÿH$ H$mo 250 {‘‘r. ‘| pñWa AdñWm ‘| bm

gHo$&
b) A hammer of mass 400kg falls through a height of 3m on a pile of

negligible mass. If it drives the pile 1m into the ground. Find the
average resistance of the ground for penetration. 10
EH$ hWm¡‹S>m {OgH$m Ðì¶‘mZ 400 {H$.J«m. h¡ 3 ‘rQ>a Ho$ D±$MmB© go EH$ ZJÊ¶
Ðì¶‘mZ dmbr Iy§Q>r na {JaVm h¡& ¶{X ¶h Iy§Q>r H$mo O‘rZ Ho$ AÝXa 1 ‘rQ>a
VH$ bo OmVm h¡ Vmo Bg ôXZ Ho$ {b¶o O‘rZ H$m Am¡gV à{VamoY kmV H$amo&

8. Write short notes on following (Any four) 5 each
i) I.H.P. and B.H.P. of engine
ii) Impulse
iii) Newton’s law of motion
iv) Couple and its characteristics
v) Law of parallelogram of forces
vi) Law of machine
{ZåZ{b{IV na g§{já {Q>ßn{U¶m± {bImo& (H$moB© Mma)
i) B§OZ H$m I.H.P. Am¡a B.H.P.

ii) AmdoJ
iii) Ý¶yQ>Z Ho$ J{V Ho$ {Z¶‘
iv) ~b ẁ½_ Ed§ BgH$s {deofVm¶|
v) ~b g‘mZmÝVa MVwŵ w©O H$m {Z¶‘
vi) ‘erZ H$m {Z¶‘
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