


Ot M cooQineke of @ moving Padiide at 4ime £ ave v i
A ucmi‘uc’ V= adin®h ) Lnd e Yot Y:J..onfn%\r% <1¢ celonatiinm
ok wne &,

5‘.‘5\_'“"".1_'1" Mo Mmd\‘ a mmr‘\\,\\n‘ batchla ok +ime + q')-&‘

P alc oAl Ml o &

S P e S T X

oo SR
B s e
1l / by

N
: Ie, e /:_a,l

=5 GRS TR Sy

T RN T ST



i \\(-3GC0A3-‘¢ +eamisie) Tt (Sadidt +adineed) ™

= ’.-\,OLJ-[—Cos-% 25'v +- Cos "~‘) '\'ﬁ&h’q‘(&mé —SmL) ]

= q\rcmf‘{. (%-fﬁ#"ﬁ‘—t- cort+ —4€m o t)

* Lt (4- Wl st 4—-c_of“{-s'm"b)]

- 79 1 U A & +
3«\((4_@; LEmth ol h 4Gt Lty 45t osF

4+ e — 4 sSint ¢ )

= 2q koo_s‘ £ +8° t‘)

I

2aq \] [(w&k)?’ £ (Sea)=]

e B

N

3 \\ (o +8%) ((ontt - s +8int e

Z:C-l\ [( L +4Sin -L-) - 3@-\‘55"“%]

o

\-S' g2a (_\— 3&4&’%5\*»_132]

s,qu‘w. s aced o by a Lorce Py, . s °‘\J
qccdm-e—!—:\m (cdwons H4ovpards Ha aAx's oi‘ *x) 18 gy
Brajeded  With @ veledty \“"“/a) LA
ok Hae Poh\— Wm&..q' Tn\vxe o 4

cyddoid




ard - parrius iniH by fojerttd  wivs a vekndh, il (fl,g_) boadlef
do Ave oxiy X ar ye g

(e Labyy=re, Y= —Q)
PR

T Sl — @

by <)

T (e
O | e i (W @

£ SRR R e 2 (L)
4 .
Q) » C&_;ix_ = 2\*('% "\;3
' o Ay ool 0 Ao Lo A ax |
'I;- a \] (q%) Q}) | ‘JS 1)

&0 (-29 03Dl nede) = - 4%



= dx = da( |+ ws2e)de
R = EhpRa QRN
uq(o—r bn. '>'+Qé\

In\Hot W Y=a | ©= o by (3)
® =0

W gek €5 = O

=)




Radia) and Trvan avente Velou+ied and  AcecelovaHmy /

Rodlad velouly e HSR S o
\i A A
N v res el i TN S = dCO)
WS 1 X

s

Rea utdemni \/‘GLDQI\'\[ = Jul_\_\(a._ = ‘(ér\( +(’T )

D‘\‘ﬂu)—;:"ﬂ “'t- W/bo‘—}"\[ (=) = den« :T%% = —-\-61)%)

Radial Accelexakim | %_ Y(%’G]L

([)mm;,vem—a Areceltmakion ,rc,}e e O
== qelet ALGAs, o Al cl
T e )

lhmsudlof vwd%\f ] %

3 2

Avriqula~ P cel ervetien | d e

&l o

©: Mhe vadicl and transvevtal veloutried 6\{ a porHde e
Ar and Pe > SHAG L ]:»QJHA and Show Ratk e

yodied and tvem syevie meO'h(Y'\f}— '{- Qc_ce,bl—*o—m:l-:d‘ﬂs Qe
NS LN

A (O M
G and Mo (A-\- ,.1_’_).

N

So \u lr"\m" e Hrot

' Wi o
Redial welou 1 %\—“—#&p ﬁ':,hf — U

T i Ca)

-Qerr \DO'HN o drmnhste & by Q) -Qca.) W g
40 o
i -



AL )
‘ = J— =l
'::) ;—5_01/*( ‘J\ Bdﬂ
crnlw')-\—e%—wvl—‘\%
T gt )
K "; = -——-LOSQ—% .Q.ch\/

d [ d~c 5.
|l

= é—‘(i“() =2 f(|\49]1 by 1) $4)
AP e

S e e e Gl
LA s

c \q[ch_g -+ 93.1_]

—

\jm;w Ree . - [49( (-\'t,b_‘_\ &
e

= H[HE’ + euﬂ'}




O Arbothcs descnbes Hae GO Yo g e® Wik Lombtant e
'VV.LDQ\A\"ﬂn Awaw Mk (A yedial Occedametinn '\ Zovo A
tramyexe  accelopein vees ah it disvemcs Loy Hea bR

N Qe qee — Q)
Lol R Lo SYa - Orﬂa\)_xg,mf \pql,onj%j

(5 e O R T S Co)

dA
Kod ne L C,\C.QQ}QIB-OJAW) = cfi_ YLA—EQ— 2L
U.L——_ &)\‘)
M
5 s a2 = @20k
= e SABN & 2O
Qa &e E) arte
26O
= d‘j__—_rLeg \Q) ——BViE &
o
= q\<i(ee}5 sapoic, <
N @esie y — are
M—
o QC’L-Q_Q-‘ QF:LQS
CREHRY - = 0—-\'
A g
Dramseve Acc eloratien —L——('f %)
= AR 2 20
I ~ -&KC\ e L\
0
:Q£ A\ 2o
5 Bk )
glie L Aodo
X! A
QMO SNG, e L
& ~20 K ;- = Az (ae@} = Q\C'L,r
\Ta =< 7| i i




VA& PathUR P dosebes a QW Wi Py amnsyernt Y‘O_Q.Oc_‘l“\:j avd W emywle
\‘ﬁt“"*\»\ alkout a c@w \Lama ?ém* 0 Yorned 'mvwsaimf 0a M Usdeny

(liﬁmo. Mo Paad o ol (8 & <4 equflaw\%\do“r e_\,.{)'mul.
RN TER E sk podtHde P (r8) B Gaden

LR Ve Gl —— SER)

—

= \ (Ki\f)‘#(’r‘\”L ity

7 L=
= é{,"_l é_{;— = L-'—'——‘" ((7
e Uu] S

L\'rﬁuiw-r VﬂDLl”'\-{ edoout RErd) ©  vornel in'vfﬂ«'-'n-'-‘l a4 (””S d.i.)}ﬁ.l,\_k_

Toem 6 0o a8 4 L

dA A
= _&_Q = _b_
JdA ki
e

WA N Hansvoae v-el.od’r‘-]
by () & cay

5 - ¢ Ge

s
=) "{&f \(’o(:j;

/\""c,u-ru*- Jaminore € by ¢ 29 47 SN

/

Ul

(3)

.—i-f" = JathL-_C
Yo pesni
=) ;'\/_‘[ @V
N



L po'{a—id.o rnewss olsng o cdycde ¥z 2aloye ' Kuals a ey SLLAL T

ACceleretrivn —tanards e w%c{m (el 20 | pvue Lt
ik

d
dt

@

- 7
(pA B dB
1 = + (oj‘)

Lo Pavyde wovery Cu!_n\/\r = B () U G i, T —<¢l )

ek Tk accelevedde Towed, e 0“;1\’%

_Q:

L0
Mq/k C{LCQLLW'E"V‘ \IS Tev0
- L
le d ¥ 48
— T
e el
S e '
a = “QQSIY\Q&-"-_G__
G
v
e = "-QQ\\\Y‘\S ddi"‘ —2a(p\© Ldﬂg)
o (2) -:). 1
—2as\ne 49
— 2a(p(©
ql— ( ) pEJ]
I} coge(d@)
L
5 de
S S 2 0Yeo\ e ((do N 1 —
th_L— 5 ka)
A Sall head sails Wmmmﬂ*w Vs
" o aa) o3l v-r\r{
aceels W%% S 8 S (R Mo ek {B vadi
ts ’
M—m!-!(rn L’J-b\»v\‘r-& Un Myen L Ond 't‘\"k 6\3\.&”1 v Lo X ) 3
0L !
= (5 I
"
SO\ v

A svroll kea! Yrnoby alg\(\ﬂ
o '-u.ua L v \A

; Al = a([
Wit Comsyent .SPauA Y (e +Loga) *—-(l)

n
( Podien veln) ( T~ ey, \,»a(J\'L e

il s (1@3 ——-—-clﬁ
3 (u&.\ned—@) [Q(ng)c\.ex

N Sy
q‘@me + (1+wye) }( S



=) ccq‘[ 24 -"“0\@} @%\l: Ui .

ol velo by 6?]’}5:’"\‘/‘
= (-\CACQ; ( )CLQ\ A

Uy o orﬁ:\x”QD“’“ MUH % =2 :\L&M(%) e G)
Novo  Rodiad  GCaetlsset-tn

“:——*( ) \‘*(d@

— (T d© >
[ og\ne_&q_]— o(l—bboﬂé)(“lf—g)

-

sl

"9 ok [t %ﬂ—atww@)(gw&'{
> géa[%&ﬁgfﬂ o?wf‘(e/)@&“wj
CoySy :]

X O

'L
do

= =5 CD s

e -

Lo
oo ue NN

aa T U

et Rodlad accelevet js aliregeonny . 4

SrGontho= VeSS ‘{Ew(%>'



If a particle is moving along the circle of radius a and centre of the

circle be taken as pole, then write the radial velocity of the particle.
[Ans : 0] [ Ajmer 04]

3R TS FTwRy 3 F gl i
Define Radial and transversal velocities.

et F1 & g T SR AN Ar qur o ® | 3HH 99 TG
. 2 1
fag +0 f& 309 @ STys &R0 HH: Air—g—g'- GRINTE (“%)
r
gl
The radial and transversal velocities of a particle are Ar and P6. Find
its path and show that the radial and transverse components of

2
accelerations, are A%r — E;fzamd 10 (l +Jr'-l)

[Ajmer 2000, 06, 07, 08, 16; Raj. 04; 15;
Kota 05; Udaipur 06; Bikaner 07; Jodhpur (7]

[Ans. 1/r =—(Au) logé+ C ]

of= T F1 78 TR T I 2 | FF IE oy Td ST 9 W
=5 B, T 9 F5 1 THERO 9 Hi | gH & W Al Hw
Frofrg 37 S €, At SR SR ST TR0 % AR H ST whifsd |
If a particle moves in su;:h a way that its radial and transverse
velocities are alwaysfcqupl, then find the equation of its path. If in
addition the angular velocity of the particle is constant, then explain '
about radial and transverse acceleration. [Kota 00]
[Ans. T9F F1fo/g Ffcl (Equiangular Spiral) |

F F71 TAAFIE Tf £ = aem® ¥ FHH A1 W o § | g
3 ST AT 97 @ 6 FA

A particle describes equiangular spiral r = a
Find the radial and transverse components of its velocity and
[Bikaner 15, 17; Ajmer 17]

[Ajmer 03]
ERUGE

¢m® with constant speed

acceleration.

g dibs (1N b (1 _1_.-]
[Ans'l’lm'-lzmz (r)’/lzm (r) .W*l=‘\/(l+m2




T FEHTIEATY, G TRt Tl 5 Tl | 31
it @wmﬂﬁwﬂﬂénaaﬁmaeaﬁw%tmﬂﬁm
T 0T S BN A ST O T ya B gl o HHRATT B
A particle describes the curve r= ae® with constant angular velocity.
Show that its radial acceleration is zero and transverse acceleration
varies as its distance from the pole.
[Bikaner 04, 08; Kota 04; Jodhpur 06, 13;
, Udaipur 12; Ajmer 04, 05, 14]
7. U U GEEHIOEG AU = ae® T 3 YER EE § 6 5 S
mwanmwﬁmwaﬂwmwmaﬁ
RO | WS B YT % FHA
A particle describes equiangular spiral r = ae? in such a manner that
its acceleration has no radial component. Prove that its angular
velocity is constant-and that the magnitude of its velocity and
acceleration is each proportional to r. [Ajmer 01]
o fag P Rl ook § TR 9T § = § 3R e fosdt fa gu e
fag O = W& FIONA T SHRT 0 A T =1 SHHII & | fag A
o T T FEFHIUEH S ¢ | ' _
A particle P describes a curve with constant velocity and its angular
velocity about a given fixed point O varies inversely as its distances
from O. Show that the curve is an equiangular spiral.
s gl [Jodhpur 06; Bikaner 12]

S r = 24 cos 0 % SV T YHR T Fl § T q@ fag
oY wea ¥ T ¥ | g

moves along a circle r = 2a cos 6 in such a way that its
| towards the origin is always zero. Prove that |

- &0 de
 —Z=-2cot 6 (-‘-i-t-)2 [Raj. 02; Alwar 11]

| FIAEATTE r = a (14cos 6) F F7 e ffdll foa TR
R frmera &1 fog 0 fF e 3107 & Jed 3TR Tl
= #i2q 2

I bead slides with constant speed v on a smooth wire in th
of th:: cardioid r = a (1 + cos 0). Show that its radiaﬁ

erati on is always constant and its angular vc}locity 18 i sec(g)
06; Raj. 03, 06; Jodhpur 03, Aj er m7f 09, 12; Kota 05, 13]
o e & @ for Sqant aitfy T fardt
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T& & 9. 3. T ﬁﬂﬁqﬁ%lwﬁﬁﬂ%ﬁ:aﬁaﬁ T T
ﬁmﬁ?mmmaﬁ%ﬁﬁqﬁx,,xz,xz%lmﬁhﬁm

% T qof 1w 2”% &l cos B-x12:2x3 ;
A particle is moving with S.H.M. from an extremity of path towards
the centre is observed to be at distances x,, x,, x3 from the centre at
the end of three successive seconds. Show that the time of acomplete
X1 + X3

2x,

L cere | R
oscillation is —9— , where cos 8=

[Ajmer 2000, 04, 07, 13, 16; Kota 06; Bikaner 04, 07, 11;
Jodhpur 08; Rﬂj 05, 12 14; Hons 07; Udalpur 12]
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A body moving in a straight line OAB with S.H.M. has zero velocity

when at points A and B whose distances from O are g and b

respectively and has a veldcity v " when half way between them.
Show that the complete pcriod is @.

[Raj. 04, 16; Ajmer 02, 04, 07, 09, 12; Kota 05, 07, 14,
- Bikaner 13, 17; Jodhpur 13, 14)
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A point executes S.H.M. such that in two of its position the velocities
are u, v and the corresponding accelerations are o, B; show that the

, . D_ 2

distance between the positions is % +T3 ; the amplitude of the
- ;' 2} (02v2 — R2,2

motion is v [ = ) (22— )]

B2 — o2 and the time period .
2
is 27 \/ Ez i [Kota 04, 08; Jodhpur 02, 05]
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- A particle starts from rest under an acceleration k2x directed towards

a fixed point and after time ¢ another particle starts from the same
positions under the same acceleration. Show that the particle will

collide at time }c— + = 5 after starts of the first particle, provided ¢ <2m/k.
-@mwmm NAR WT @ anm ™ R nfAam=a & 157= 4 =or D v









