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. Obtam the equat] ons of motion (8. D) (8 ()) and (8 EO)

by graphlcal mf:th od.

A parncie moving in.a stnght imc starts from rest |

- _.,.nd 1s.accelerated umformly to attun a vc]omty of
- 60 miles per hoyr in 4 seconds. Find the acceleras .

tion of motion. and the dlstance traweiled by the

N

parucic*m tht: Iast three scconds,_ e L.
[Ans.. ‘22 ft 1’5@{:2 itaa ft]"'

: _Twa parucles s:art sxmuimneovsly fmm A pmnt O\
~and move in a straight line; one with .a veioczty of -7

43 miles per hour and an. acceleration-of 2 ft, fsee?

and the other with a velocity of 90 maies g per hour
and a retardation {the rate. of dCCI'C"SL of velocity)

of 81t. "sen’:‘2 Fi‘nd the time ai'ter which the.-velocities

of the partzcles are the same and the dzstance ef 0
_ from the pomt wherc thcy mcet again., L

[&ns. 1) 6 sec., 1043 "M* ft ]"

: A particle mmmg along a sznght line star‘rs fr

Test and 13 ccderated umformiv tzﬁ 1t atw.ms a

' velocity o, “The motmn is ahcao rﬂm* ded and the

: _partxcle comcs m rest aftf:r traversing a tom.l clis-
tance ¥, If the *ccelemt;on 1$ 5 ﬁnd the ncmrci'mon '
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and the total time taken by the partzclc from rest to *
rest, '

: 2 9x
[Ans. - -y }
: ‘ 2px—ptt 0

Two particles travel along a straight line, - Both start

- at the same time and are accelerated uniformly at

different rates. The mortton is such that when a
particle attains :he maximum velocity o, its motion -

is retarded unifermly. The two particles come to

rest simultaneously at a' distance x from the starting
point. If the acceleration of the first is o and that
of the second is %a, find the distance between, the
points where the two paxtlcles attain their maximum

velocities,
. e
[M’. '-é-;-]

. A particle is pmjccted' _vert'ic:_zliy_upwards with a

velocity ¥V 2gh and another is let _faII.-fwm a height

"k at the same time, Find the height of the point

where they meet each other. _ B
. _3};]
[All’c —-4-» .
Two particles are progected mmuitancom!y in thc
vertically upward direction with velocites V2

and V2gk (>>h). After a time f, when thetwo
particles are still in flight, another particle is pro-

© jected upwards with a velocity v.  Find the condition

so that the ti“r’d particle may meet the first two
da.rmg their upward flight.

{Ans. t< , > T"'i*‘r (""“’7“3‘)}

8 A gunner detects a plane at t=0 approxching him

‘with a velocity ¢, the ‘fmnzont'xi and the vertical

distances of the plane being & and & rospec ively.
‘His gun can fire a shell x-emc.iily.uP“ ards with an
mltl al velocity «. Find the time when he should fire
the gun and the cov‘xdv on on # S0 that he may be

»
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able to hit the plane if it cohtinues its flight in the

uk V- j‘_“x, u? > Qgh}

n

A parscle is p'{‘yectﬂd xcrtzcahy upwards., After
a time- !, another particle is sent up from the same

_ point with the same velocity and mcets the:first at
height # during the ucwnward flight of the ﬁrsn. _

Find the velocity of projection.

[sas.

Discuss the motion of a particle moving.in a straight
line if it starts from rest at £=0 and its acceleration s

‘equai to (1) 1%, (i) a cos t--b sin b, (if) —n?x.

A particle starts with a velocity « and moves in a

-straight Line, Ifit suffers a retardation equal to the

square of the velocity, tind the ciism.ncc travelled by
the parucle in a vime ¢,

[Ans. (logaielig

Discuss the moton of a particle moving in a straight
line if it starts from rest at a distance ¢ from a point G
and moves with an acceleration cqual to # times its
diszance from 0. . '

[Aus- a='\/ H gx-‘-a-a“)', x-ma cosh ‘\'f o t]

A particle moving in a straight line starts with a

kel

velocity u and has acceleration ©3, where v is the

velocity of the particle at time & Find the ,Veioczty\_

and the time as funcrions of the distance travelled by
the particle. e |
- “ .. v ) x . .
(\ns. Do ——— tw—- 2 Y
e Prn® 2u ( 4
The aceeleration of a particle fai!ing f’"f*eiv under

- e ;' '
the gravitational pull 35 cq;ni to =z, where x is thc

distance of the particle from thc ccmre of the carth.

Find the velocity of the particle if it is let fall frem an
altiturde R, on smikive the surfice of ibe earth i} the
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15,
frequency N. - If the greatest velocity is ¥, find tue |
- amplitude and the maximum value of the acceleratizn

16.
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Mechanics

radlus of carth 15 7 and the azr ofi'ers ne. r"slsmncc
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A ‘particle describes simple harmonic mouon with

[Ans.

of the particle. o _—
Also show that the \eiomty v at a distance

x from the "centre of ‘motion is- given by
v=27nN Vs—x2, where a'is the aniplitude.
O
Se  Qumm—e—
[Anl a=5 e
A particle describing simple harmemc— mo’c_;Qn_ has
velocities 5 ft./sec. and 4 ft./sec. when its distances

’Via){. accel. 2 (5 ‘J\ Tfj

from the centre are 12 ft, and 13 fi. respecuwiy :

Fi ind thc tzme~permd of motion, - _
fo. 10%

: Ans. -—-.l

B iy

The maximum velocity that a particle cxecuting

szmpie harmonic moticn of amplitude ¢ attains, is v

If it 1s dlstumed zn mch a way that 1(s maximuin

velomty hecomes ) nu, ﬁnd the change n the amnhtuue

~and the time pcrxod of mctzon. :

[Ans.  (n—1) g, _nc change].

A pomt descnbes Slmpfc harmonie motwn i such

“a way that its velocity and acceleration at a point P

are ¢ and f respectively and the corresponding
quant.ties at- another point @ are v and £.  Find

the distance PQ. -
[ane: 5]
S+

If a. point P moves with a velocity » given b}v
P2 ==p{ax? - be»rc), c

show that P . executes a simple harmonic: motion,
 Find the centre, ti’f‘ amplitude and the time-period
~ of the motlon ' :
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