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Instructions:

1) A11 questions are compulsory.
2) Attempt Q.l within Iirst 30 minutes.

:.1 fu"n VCq typ" question is followed by four plausible altematives, Tick (r/ ) the correct one'

41 a.nswer to quistion 1 should be written in the question paper and submit to the Jr' Supervisor'

5) lf you tick more than one option it will not be evaluated

6) Figures to the dght indicate full marks

7) Use Blue ball pen onlY.

Tick mark (y' ) the colaect altemative.

Ifthe greatest possible resultant ofhvo forces Faod ois

twice the least, then

G)F=A, @)F=2A, @)F 4A, @)F=44.

(iD Consider the followinS two statements:

(lJfhe resullanl oIt\ o unlike unequal parallel lorcesFand
02 L2

@ acting at points A andB is F 0, acting at PoiDt C which

divides the line ,4B intemdllyin the rario F AC-0 BC

(ll)The resullant of${o like parallelforces Pand@ acdngat

points I andB is F+0 ading al point C which divides the

line lB extemally in therdiio P AC=Q BC.Ther'

(a) (I) is true,

(b) (Il) is true,

(c ) both 0) and(ll) are true,

co2
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rd) both (lJ and (ll) are false.

(iiD Let a particle be moving along a st]'aight line, with initial velocity 02 L3 CO3

ta . The distance travelled by the particle in the nth second is

given by

(ot,=,n+!n' (h\ |

2. . ,x-u+rJ ln-t)-
tl(clx-u+'- l(2n-ll- (d\x=u t- [(2n+ll.2"'. 2" ',

(iv) Let F be a constant force acting on a particle for time / anal 02 I'2 CO4

produces a distance S. then the impulse oflhe force is

(a)r.r. (6)F.s. G) F.s, (d)F.F.

(") The work done by the force in moving the particle from one

position to another is 02 L2 CO4
(a) change in potenrial energy.

(b) change in kinetjc energy.

( c) equal to total energy,

(d) always a constani

(vD Ifthe force F is conseflative, then which one ofthe following is

faise. oz L2 co4
(a) The total energy is conserved,

(b) The wo* done by the force is equal to the change in the

potential energy,

(c) F = -gradV,whete tr/isthe potential enerry,

(d) The work done by the force in order to move the particle

fiom one point to another point depends on the path

puBued by the particle.

(vi0 lfa parricle is projected from a fixed point with initial velocity a 02 L3 Cos

making an angle a with the horizontal, then the horizontal range

ofthe particle is given by
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lol R - u'-! 2a, $l R -. 
u'inzg,

)a

i sinz a(")-R-"t'o. rdyt--.29 29 02 Ll Co5
(viii) For a given velocity of proj ectior, the two directions of proj ection

fo. the same horizontal mnge are given by

tt
lct)d. - c/. \bld. - d.

(c\a. r-a. @)a. I-za.

(ix) Let a particle be projected with initial velocity r making an angle OZ L3 CO5

4 with the horizontal. Then'the time required for the particle to

attained the maximum height is given by

. .2usina . usin a
\")-. (b) ^ .g29

. usina . u):in)a(.)-- tdl
ES

, (x) Let a particle be projected with initial velocity z making an

angle a with the horizontal. Then the vertical component of 02 L4 Co5

velocity at any time I is given by

(a)jt=usina.t, (b)jt =usina gt,

(.).Y = r"o,r 't. (fl;'-ustna'r-)sl .
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Q.2 Attempt any two ofthe follo\a ing: COl

(al Find the components ofa lorce F in any two given 06 L2
directions.

(b) Three equal forces acting at a point are in equilibdum. Show that
they are equally inclined at one another and conversely. 06 L3

(c) Forces F -4, F, F+Q act at a point in dircctions parallel to

the sides of an equilaieral triangle taken in order. Find their 06 -/'
resultant. "" L4

Q3 (a) Show that the resultant -R- oftwo unlike and unequal parallel co2

forces F anil O acting at two points AarAB is F-Q ading 08 L+ \

^,nn;n,a 
.u.t,1.r,a. -Q = R 

.'BCACAB
(b) Anempt any one olthe lollowing:

(i) Three forces F ,2F and 3F act aiong the sides AB , BC and 06 L4

Cl ofa given equilateral triangle lBC. Find the magnitude

and direction oftheir rcsultant and also find the point in which

its line ofaction meets the side BC.

(iD Prove thal a rigid body under ihe action ofa force and a couple 06 L3

carmot remain in equilibrium.

Q.4 Attempt any two ofthe following:
{al A particle moving in a 5traigit line \ iLh a, conslanl 07 LJ

accelerarion is ob\er\,ed (o be al dislances a.b,c,d from Lhe

marked point of the line at time / = 0, n sec., 2z sec.,

and 3, sec. respectively. Find the initial velocity and

acceleration of the particle.
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A hearT particle is projected vertically upwrrds. Show that ia
(b) 4,r, are times at which it passes a point at a height , above the

poinr o[projection in aicending and descendin& ,h"n , ,, . 2h 
.

c

A particle is moving from rest on the smooth inclined plane.

(c) Show that the velocity acquircd at the bottoo of an inciined
plane is independent ofthe inclinaiion ofthe plane. Futher show

that the velocity is equal to the velocity acquired in falling free1y

under gravity through the same point.

Q.5 ra) Ahempr an) two ofLhe following:

(j) Let F be a force (constant or variable) acting on a particle for

the time interval , : Show that the implrlse ofthe force during the

inteNal is equal to the change in momentum.

(ii) Define energr ofa particle. Derive the expression for the kjnetic

enerBy of the particle, wheD its velocity isv, in the fom

7 - -mv']. Hence show lhal lhe ch"nge in rhe kinel ic elergy of
2

a body is equal to t1le work done by the force.

(iii) Prove that earth gravitational force is conseffative.

(bl A glass marble- \ hose mass is lpound" falts liom a heighr of
lf,

25 Ii and rebounds a height of 16 ft; find the impulse and the

average force between tie ma$le ard floor, if the time dudng

which they arc in contact be one tenth ofa second.

(a) Attempt any otre ofthe following:
,,, lf a panicle is projected horizontally with
"' point at any heighr above the gound. lhen

descdbe a parabolic path.

velocity, from a
show thai it wili

(ii) If a particle is projected with velocity ,mating an angle d
with the horizontal, then show that the particle is moving at right

aflgle to its fomer direction after a time / = --.gsin0

07 L4

L3

I2

07

06

06

ts 06

08

L2

co4

co5
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(b) A particle is projectcd with a velooitv , making an angle e 1,1 L4
\1,ith the horizon fiom the point O on an inclined plane, inclined
al an angle p to thc horizon- Determine (i) the tjme of flight,
(ii) the range of the inclined piane, (iii) maximum range ofrhe
projectile and (iv) rhe magnitude and the direction of rhe
\eloc:t\ a. lh. rop of ll,e i' cli-eo p alle
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