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CIRCULAR MOTION 
 

EXERCISE –1 
 

Hkkx - I  
Section (A)  
A-1. fn;k gS v


  =  ˆ2i ˆ2 j  

  
 (a) tc nf{k.kkorZ ?kwerk gS 

  
 Ans. : izFke ikn  
 
 (b) tc okekorZ ?kwerk gSA   

  
Ans. : r`rh; ikn  

A-2. minute = 
2

60 60




 =  
2

3600


 jsfM;u/lsd.M 

 hour =
2

12 60 60


 

 = 
2

12 3600




 jsfM;u/lsd.M 

 minute : hour =  12 : 1  Ans.  

 second  = 
2

60


 rad/sec. = 

30


rad/sec  Ans.  

 

A-3. fn;k gS 0 = 0 ,  = fu;rkad ,    

  = 0t + 
1

2
t2    

 izFke nks lsd.M ds fy,  

 1 = 0 + 
1

2
 ×(2)2 = 2   

 vxys nks lsd.M ds fy,  

 2 = 4 – 2 =
1

2
  (4)2 – 

1

2
 (2)2 = 6   

 2 / 1 = 3 : 1  Ans.   
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A-4. fn;k gS   = 2t3 + 0.5  

  = 
d

dt


 = 6t2  

 at  t = 2 sec.  ij  

  = 6 × (2)2 = 24 rad/sec.  Ans.  
 
A-5. fn;k gS   = R = 1 cm   , t = 15 Second 

  
 2 1V V – V 

  
 

 V = 2 V 
 V = R 

 V = 
2

1
60


  =

30


 cm/sec. 

 V = 
2

30


 cm/sec. 

 a = 
V

t




 = 
2

30 15




 cm/sec2.   Ans.  

 

Section (B)  
 

B-1. R = 0.25 m ,   = 2 rev./sec. = 4 rad/sec. (at = 0) 
 ac = 2R  
 

 = (4)2 × 0.25 
 

 = 42 m/s2.  Ans. 
 

B-2. fn;k x;k gS    V = 30 m/s , R = 500 m , 
dv

dt
 = 2 m/s2. 

 ac = 
2v

R
 = 

 230

500
 = 

9

5
 m/s2. 

 at = 
dv

dt
 = 2  m/s2 

 at = 2 2
c ta a  = 

2
9

4
5

   
 

 = 
181

5
 m/s2   Ans.   

B-3. R = 1.0 cm , V = 2.0 t 
 at t = 1 sec ij   V = 2.0 cm/sec. 

 ac = 
2v

R
 = 4 cm/sec2. 

 at = 
dv

dt
 = 2.0 cm/sec2.  

 a = 2 2
c ta a  = 

2 24 2  

 = 2 5  cm/sec2.  Ans.  
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Section (C)  
C-1.  m = 200 g = 0.2 kg  ,  g = 2 m/s2  

  

 vkorZ dky = 2 
cos

g

  = 2
2

1.2


 =   2 

6

5
   Ans.  

 ruko = 
mg

cos
 = 

20.2

12 /13

 
 = 

13
N

6
  Ans.  

C-2. N = 
2mv

r
  fn;k gS  r = 5 m   , v = 5 5  m/s  

 fQlyu u gksus ds fy,   f mg  

   µmin  N = mg  

   µmin = 
mg

N
 = 

2

rg

v
 

   µmin = 
2

5 10

(5 5)


 = 

2

5
 Ans.  

 
C-3. i = 0 ,  = 0   
 f = 20 ,  = 20 
 Ti = m0

20 = T0 
 Tf = m(20)2 (20) = 8T0     Ans.  
 
 

C-4.  = 2n = 
2 1500

60

   rad/sec  

 r = 
d

2
 = 60 cm = 0.6 m  

 m = 1 g = 10–3 kg  

 F = m2r  = 10–3 ×
2

2 1500

60

  
 
 

 × 0.6   

 = 
215

10


 = 14.8  Ans.  

 ;g cy ia[ks dh CysM+ksa }kjk vkjksfir gSA d.k }kjk ia[kqfM;ksa ij leku ifjek.k dk foijhr fn'kk esa cy yxk;k 

tk;sxkA  

 
Section (D)  
 

D-1.  

 R = 
 2v

a



 = 

2 2u sin

g


  Ans.  
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D-2   

 u cos = v cos /2 

  v = 
ucos

cos / 2




 

 a = g cos /2   R = 
2v

a
 = 

2 2

3

u cos

gcos / 2




  Ans. 

Section (E)  
E-1. m/oZ ry esa  o`Ùkh; xfr dh fuEure fLFkfr esa vf/kdre ruko gksrk gS  

 fuEure fLFkfr esa  

  Tmax – mg = m2R 
  30 – 0.5 ×10 = 0.5 2 × 2  

 2 =  
25

0.5 2
   = 5 rad/sec.   Ans. 

 

E-2. fuEure fcUnq ij ruko  = 3 mg 

 vr% fuEure fcUnq ij osx   

  T – mg = 
2mv


   3mg – mg = 

2mv


 

  v 2g   

 vf/kdre foLFkkiu ij osx 'kwU; gS  

 ÅtkZ laj{k.k ls  

 
1

2
 mv2 = mg(1 – cos) 

  cos  = 0    = 90º Ans.   
 

E-3. tc Mksjh <hyh iM+ tkrh gS] rks vfHkdsUnzh; cy dh lehdj.k yxkus ij  

  
2mv

a
 = mg cos 60º  v =

ga

2
      .....(i) 

 ÅtkZ laj{k.k iz;qDr djus ij  

  
1

2
 mu2 = 

1

2
 mv2 + mga(1 + cos)     ....(ii) 

 lehdj.k (i) o (ii) ls  

  u = 
7ga

2
 

 fuEure fLFkfr ij vfHkdsUnzh; cy dh lehdj.k yxkus ij  

  T – mg =
2mu

a
  

 u dk eku j[kus ij izkIr gksxkA  
  T = 9mg/2   
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E-4. mPpre fcUnq C ij 

 



C

T+mg

vA

vC

 

 T + mg = 
2
Cmv


 

 ysfdu T > 0       
  

  
2
Cmv

mg 0 


 

  vC > g  

  VC min = g  

 C o A ds e/; ÅtkZ laj{k.k dk mi;ksx djrs gq,A 

  mg(2) +  
1

2
mvC

2 =  
1

2
mvA

2   mg (2)  = 
1

2
 mvA

2 – 
1

2
mg  

   vA = 5g   (min) 

 
 

Section (F)  
 

F-1. lqjf{kr lokjh ds fy,  vmax = rg  

   10 =  rg  

 xhyh lM+d ds fy,   v´ = rg
2


 =

10

2
 = 5 2 m/s  Ans.  

 

F-2 vf/kdre lqjf{kr pky  = rg  = 0.4 30 10   =  120 m/s Ans. 

 
F-3. v = 48 km/hr = 40/3 m/s. 
 ?k"kZ.kjfgr lqjf{kr ?kqeko ds fy,   

  tan  = 
2v

rg
 = 

h

x
 

 fn;k gS  x   = 1m  h = 
2v

rg
= 

2(40 / 3)

400 10
 = 

2

45
 m Ans.  

 
F-4. cadu dk mi;qDr dks.k   

  tan  = 
2v

rg
 = 

2(5)

10 10
 = 

1

4
  ( 18 km/hr = 5 m/s) 

   = tan–1 
1

4
 Ans.  

 cadu dh vuqifLFkfr esa U;wure ?k"kZ.k xq.kkad  

   = 
2v

rg
 =

2(5)

10 10
 = 

1

4
 

   =
1

4
  Ans.  
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F-5. vf/kdre lqjf{kr pky = vmax = 
tan

gr
1 tan

   
   

 = 
1 0.5

1000 10
1 0.5 1

     
  

 = 100 3  m/s Ans. 
 

F-6._ T = 2
eff.

cos

g


 = 2 

eff.

h

g
 

 geff. = g + a ; T = 2 put j[kus ij   geff = 20   g + a = 20   a = 10 m/s2.  

 Ans. eanu = 10 m/s2  
 Ans. 10 m/s2    
 
F-7. v = 36 km/hr = 10 m/s   

 tan  = 
2v

Rg
 = 

10 10

20 10




 = 
1

2
 

 vmax = 
tan

Rg
1 tan

   
    

 = 15 m/s = 54 km/hr  Ans.  

 vmin = 
tan

Rg
1 tan

   
    

 = 
20 10(0.5 0.4)

(1 0.5 0.4)

 
 

 

 =
20 10 0.1

1.2

 
 =  

50

3
 × 

18

5
  km/hr  Ans. 

 
Hkkx - II  

Section (A)  

A-1. pky  v1 = 
2 r

t


 

 v2 = 
2 r

t


 

 1
 = 1

1

v 2

r t


   ...(i) 

 2 = 2

2

v 2

2r t


   ...(ii) 

 From eq. (i) and (ii) 

 1 2

2 1

t

t





  1 =  2

1

t

t
 

 
 
A-2.  = 80 rad/sec, t = 5 sec, 0 = 0 
  = ? 
 ;fn    fu;r gS] rks   

  = 0

2

  
 
 

 t = 
80 0

2

 
 
 

 5 = 200 rad Ans. 

 

A-3. r = 
20


 m,  at = fu;rkad   

 n = 2nd nwljk ?kw.kZu  
 v = 80 m/s    

 0 = 0, f = 
v

r
 = 

80

20 / 
 =  4 rad/sec 
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   = 2 × 2 = 4  
 r`rh; lehdj.k ls   

 2 = 0
2 + 2  

  (4)2 = 02 + 2 ×  × (4) 
   = 2 rad/s2  

 at = r = 2 × 
20


 = 40 m/s2 Ans. 

 
A-4. pky = fu;rkad  

 fu;r pky ls o`Ùkh; xfr esa] osx o Roj.k ds ifjek.k fu;r jgrs gSa] ij fn'kk cnyrh jgrh gSA vr% osx o Roj.k 

nksuksa ifjorZu'khy gksrs gSaA  
 
Section (B)  
B-1. pdrh ds izR;sd d.k dk dks.kh; osx leku gksxkA  

  aP = 2rp , aQ = 2rQ  
   rP > rQ   aP > aQ  Ans.  
 

B-2. d.k dh o`Ùkh; xfr ds fy, ar v'kwU; gS o at 'kwU; ;k v'kwU; dqN Hkh gks ldrk gSA (ar = v2 / r) 
 

B-3. ac = 
2v

r
, izFke izdj.k (a) esa f=kT;k fu;r gS o izdj.k (b) esa o`f)eku gSA vr% Roj.k dk ifjek.k izdj.k (a) esa 

fu;r o izdj.k (b) esa ?kVrk gSA  
 

B-4. FC1 = FC2   
2
1

1

mv

r
 =

2
2

2

mv

r
 

 1

2

v

v
 = 1

2

r

r
 = 

1

2
  Ans. 

 
Section (C)  
C-1.  r = 144 m, m = 16 kg, Tmax = 16 N 

 T =  
2mv

r
 

 v = 
Tr

M
 = 

16 144

16


 = 12 m/s  Ans.  

 

C-2. T = m2r 
  T1 = 2T = m1

2 r 

 1 = 2   = 2  × 5 = 50   7 rev/min Ans. 
 
C-3. le:i ?kwf.kZr est dk vfHkizk; dks.kh; osx fu;r gSA u;h f=kT;k izkjfEHkd eku dh vk/kh gSA   

  r´ = r/2 and o  = constant fu;rkad 
  v´ = r= r/2 = v/2 = 5 cm/s  Ans. 
  a´ = 2 r = r/2 = a/2 = 5 cm/s2  Ans. 
 

C-4. Bhd fQlyus ds fy,  mg = m2r 

 ;fn   nqxuh dj nh tk,, rks f=kT;k 1/4th  gksxh  
 r´ = 4 cm  Ans. 
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C-5.     

  

 T1 – T2 = 
M

2
 2 

L

2
 

 T1 > T2   Ans.  
 
 
Section (D)  
D-1. t = 0 ij  

 a = g cos ,  

 R = 
2v

a
 = 

2u

gcos
 

 
D-2. cy v


 ds yEcor~ gSA  

 a = 
F

m
   R =

2v

a
    R =  

2mv

F
 Ans. 

 
Section (E)  
E-1.   ekuk m/oZ ls  dks.k ij dkj iFk ls laidZ NksM+rh gS   

   

  mg cos  – N =
2mv

R
   N = mg cos  – 

2mv

R
 

 iqy ls mrjus ds nkSjku  c<rk gS, vr% cos   ?kVrk gS rks vfHkyEc izfrfØ;k cy ?kVrk gSA  
 

E-2.  m/oZ o`Ùkh; xfr esa mPpre fcUnq ij] vfHkyEc izfrfØ;k cy U;wure ¼'kwU;½ gksrk gSA eksVj lkbZfdy dh U;wure pky 

gksxh- 

  mg =
2mv

R
    v = gR  Ans.  

E-3.    

 T – mg cos  = 
2mv

r
  ....(1)   (vfHkdsUnzh; cy ls) 

 ÅtkZ laj{k.k ls   

 
1

2
 mu2 = 

1

2
mv2 + mgr (1 – cos )   (here u is speed at lowest point)    (;gk¡ u fuEure fcUnq ij pky 

gS)  
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 lehdj.k (1) o (2) ls  

  T = 
2mu

r
 + 3mg cos  – 2mg   

 for   = 30º & 60º  ds fy,   T1 > T2  Ans.   
 
 
E-4. iFk ds mPpre fcUnq ij ty ds uk fc[kjus ds fy, N 'kwU; vFkok blls vf/kd gksuk pkfg,A   

 N = 0  ds fy,,  mg = 
2mv

r
 

 rFkk N > 0 ds fy, , mg  <  
2mv

r
 

 vr% mg , 
2mv

r
 ls cM+k ugha gSA  

 
Section (F)  
F-1. tc Vªsu A iwoZ ls if'pe dks tkrh gSA  

  mg – N1 = 
2m(v R)

R

 
 

  N1 = mg – 
2m(v R)

R

 
 

  N1 = F1  
 tc Vªsu B, if'pe ls iwoZ dks tkrh gSA      

  mg – N2 =  
2m(v R)

R

 
  N2 = mg – 

2m(v R)

R

 
 

  N2 = F2 
  F1 > F2 Ans.    

F-2 mg = m2 R ,  = 
g

R
 

Hkkx - III  
 
1. xzkQ (a) ls   = k   tgk k ,d /kukRed fu;rkad gSA  

 dks.kh; Roj.k = 
d

d




 = k × k = k2    

  dks.kh; Roj.k vleku gS vkSj ;g ds lh/ks lekuqikrh gS     (A) q, s 
 
 xzkQ (b) ls     2 = k .   nksuks rjQ lkis{k vodyu djus ij     

 2  
d

d




= k          or ;k         
d

d




 =
k

2
    vr% dks.kh; Roj.k ,dleku gSA   (B) p 

 xzkQ (c) ls      = kt    

 dks.kh; Roj.k  =
d

dt


 = k    vr% dks.kh; Roj.k ,dleku gS   (C) p 

 xzkQ (d) ls     = kt2   

 dks.kh; Roj.k =  
d

dt

  = 2kt      vr% dks.kh; Roj.k vleku gS vkSj le; t ds lh/ks lekuqikrh gSA     

    (D) q,r  
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2. v = 2t2  
 Li'kZ js[kh; Roj.k at = 4t  

 vfHkdsUnzh; Roj.k ac = 
2v

R


44t

R
 

 dks. kh; pky  =
v

R
 = 

4t

R
,     tan   = t

c

a

a
  = 4 3

4tR R

4t t
    

 
EXERCISE –2 

Hkkx - I  
1. QP = 2 – 5 = – 3 rad/s 
 RP = 3 – 5 = – 2 rad/s  

 le; tc d.k Q,  P ij igq¡prk gS  = t1 = 
/ 2

3




 = 
1

6
 sec.  

      t2 = 
5 / 2

3




 = 
5

6
 sec. 

      t3 = 
9 / 2

3




 = 
3

2
 sec. 

 le; tc d.k R, P ij igq¡prk gS   t1 = 
2




 = 
1

2
 sec.   

      t2 = 
3

2




 =  
3

2
 sec. 

  P ij igq¡pus dk mHk;fu"B le;  
3

2
 sec.  Ans. 

2. K = 
1

2
 mv2 = as2   v2 = 

22as

m
 

 aC = 
2v

R
 = 

22as

mR
 

 at = 
dv

v
ds

 = 
2as

m
 

 a = 

2 222as 2as

mR m

          
 = 

2as

m
 

1/ 22

2

s
1

R

 
  

 
 

 dqy cy = ma = 2as

1/ 22

2

s
1

R

 
  

 
     Ans.   

3.      

  = 
v

r
  = 

v sin

r


   v = 

r

sin




 = 
2

3

sin




   v = 
2

0.1 3

(1/ 2)


 = 0.6 m/s Ans.  

 
4. osx ds yEcor~ Roj.k ds ?kVd gS & 
  ac = 4 m/s2  

  f=kT;k = 
2

c

v

a
 = 

2(2)

4
 = 1 m. 
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5. (i) d.k dk eanu   

  
2dv dv v

v
dt ds R

   

  – 
dv

v
ds

 = 
2v

R
   –  

dv

v
 = 

ds

R
 

 nksuksa i{kksa dk lekdyu djus ij  

  

0

v

v

dv

v
  =  

s

0

ds

R    – 
0

v

v
logv    = 

s

R
 

  v = v0 e–s/R  Ans.  
 

 (ii) |at| = aC  

  a = 2  aC = 2
2v

R
 Ans.  

6.  

  

  = 2   
d

dt


 = 

2d

dt


 = 2 × 0.4 = 0.8 rad/s 

 vAC = r = 0.8 × 
1

2
 = 0.4 m/s 

 aC = 2r = (0.8)2 
1

2
 = 0.32 m/s2  

 a = aC = 0.32 m/s2   (at = 0) 
  

7.   

 Hkwfe ij fxjus esa yxk le;  = 
2 1.8

9.8


 = 

36

98
 

 Mksjh VwVus ds le; osx  

 v =
nwjh

le;
 v = 9.1

98

36
 

 vfHkdsUnzh; Roj.k   = 
2v

R
  = 

9.1 9.1 98

1.2 36

 


 = 187.856 = 188 m/s2  Ans.  
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8. 
M

m

 

Mg

T Tsin

Tcos

mg

 

 M fLFkjkoLFkk esa gksus&ds fy,  
   T = Mg   .... (1) 
 m ds fy,   

   T cos  = mg .... (2)   

   T sin  =
2mv

sin
  .... (3)     

 (3) esa (2) dk Hkkx nsus ij  

  tan  =  
2v

g sin
  v = 

g
. sin

cos





    

 vkorZ dky =  
2 R

v

  = 
2 sin

g
.sin

cos

 







  

 lehdj.k (1) vkSj (2) ls  

 vr% vkorZ dky = 2  
m

g M


 

 

9.  = fu;rkad] lHkh rhuksa d.kksa ds fy,  

   

  = 
v

3
      

 TC = m2 3  
 TB – TC = m22  
 TB = 5 m2  
 TA – TB = m2 
 TA = 6 m2  
 TC: TB : TA :: 3 : 5 : 6 Ans.   
 

10. F = kx, T1 = ka = m2 2a   = 
k

2m
   

 vkorZdky  = 
2


 =  
2m

2
k

 = T 

 T2 = 2ka = m23a    = 
2k

3m
 

 vkorZ dky  =
3m

2
2k

   = T´ 

 T´ = 
3

2

 
  
 

T Ans.    
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11. Mksjh esa vf/kdre ruko fuEure fcUnq ij gksxk  

  Tmax = 
2
LPmv

L
 + mg   ...(1) 

 mPpre fcUnq ij U;wure ruko  

   Tmin =  
2
HPmv

L
 – mg   ...(2) 

 mtkZ laj{k.k ls  

  2
LP

1
mv

2
 =  2mgL + 2

HP
1

mv
2

 ....(3) 

 (1) o (3) ls  

  Tmax = 2
HP

1
mv

L
 + 5 mg   ...(4) 

 (2) o (4) ls  

  4 = max

min

T

T
 = 

2
HP

2
HP

mv
5 mg

L
mv

mg
L




  2

HP3mv  = 9 mgL 

  VHP = 3gL  = 10 m/s Ans.  

12. fn;k gS   vB = 0.5 gr  

 ekuk CykWd C ij laidZ NksM+rk gS] N = 0  

   
2
Cmv

r
 = mg cos   .... (1) 

 ÅtkZ laj{k.k ls 
1

2
 mvB

2 + mgr (1 – cos ) = 
1

2
 mvC

2 ........... (2) 

 lehdj.k (1) o (2) ls  

 
1

2
m 

1
gr

4
 
 
 

 + mg r (1 – cos ) = 
1

2
 mg r cos   

   cos  = 
3

4
 

    = cos–1 3

4
  Ans.   

13.    dks.k ij U;wVu dk fu;e iz;qDr djus ij  

  T – mg cos  =
2mv


    ...(1) 

 0 ls  ds e/; mtkZ laj{k.k ls  

  mg  (cos  – cos 0) = 
1

2
 mv2  ...(2) 

 (1) vkSj (2) ls  

 T = 3mg cos  – 2mg cos 0   ....(3) 
 Tmax = 2mg  lehdj.k (3) esa j[kus ij  
  0 = 60º   Ans.   
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14. Roj.k lfn'k ds lekUrj osx dk ?kVd u|| Roj.k lfn'k }kjk ifjofrZr gksrk gSA  

 r = 
2

n

v

a
 

 v U;wure rFkk an vf/kdre ds fy, U;wure oØrk f=kT;k  rmin gksxhA ,slk P fcUnq ij gS, tc Roj.k lfn'k ds 

lekUrj osx dk ?kVd 'kwU; gSaA vFkkZr~  
 u|| = 0  

      

  R = 
2u

a
  = 

24

2
= 8 meter. 

 

15.    

 tSls fd ge tkurs gSA 

 aC = 
2v

R
 vfHkdsUnzh; Roj.k  

 (fp=kkuqlkj); g sin  = 
2v

R
   R = 

2v

gsin
 

  g . 0v

v
 = 

2v

R
 (pwafd  sin i = 0v

v
)  R  v3   

 

16._  

 

 t 

t2/r 

 

 cos = 
4 4 2 2 4

2
2

b

2 t b t

b




   

 



Circular Motion  
 

 

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVCM - 15 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

Hkkx - II  

1.   = 
d

dt


      

d

dt


  =  k      

0

0 T

0

d
k dt




 

    02    = kT 

  <>  =  

T

3/ 2
0 0

0

dt
2

T
3 k 2

k





 
  
 


 = 0

3


  

Ans.  <> = 0 / 3  

 
 
2. R = 1m,7 

 at = 
dv

dt
 = 

2


 m/s2  

 t = 0 ij, u = 0, 0 = 0  

  = ta

R
= 

2


 rad/s2  

 v = u + att = 0 +
2


 ×2 =  m/s  

 at = 
2

  m/s2 , ac = 
2v

r
 = 2 m/s2  

 a = 2 2
t ca a  = 

2
4

4


   = 21 4

2


  m/s2 Hence N = 4 Ans. 

 

3. rel) = 0, rel = , rel =
2

2

72 v

25 R
  

 rel = rel) t + 
1

2
 rel t2  

  = 0 + 
1

2

2

2

72 v

25 R
 t2  

 t = 
5 R

6V


 sec.   Hence N1 = 6    

 A }kjk fu:fir dks.k,  = 
v

R
 . 5 R

6V


  + 

1

2

2

2

72 v

25 R
 . 

2
5 R

6V

 
 
 

  

   = 
5

6


 +  = 

11

6
   Hence N2 = 6 

 dks.kh; osx    = 0 +  t = 
v

R
 + 

2

2

72 v

25 R
. 

5 R

6V

 
 
 

 

   = 
v

R
 + 

12v

5R
 =  

17v

5R
 Hence N3 = 5  

 ac = 2R = 
2

17v

5R
 
 
 

 R = 
2289 v

25 R
   Hence N4 = 5  

 N1 + N2 + N3 + N4 = N = 22 
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4.  

 nhokj }kjk CykWd ij vfHkyEc izfrfØ;k cy   N = 
2mv

R
 

 nhokj }kjk CykWd ij ?k"kZ.k cy   f = µN = 
2µmv

R
 

 CykWd dk Li'kZjs[kh; Roj.k = 
f

m
 = 

2µv

R
 

 dqy Roj.k  = 2 2
t ca a  = 2 1   × 

2v

R

 
  
 

 = 2 m/sec2  

  
5. dkj ij dqy cy = ?k"kZ.k cy f  

  f = m 
4

2
2

v
a

R
      (tgk¡ m dkj dk nzO;eku gS)  ........(1)   

 fQlyus ds fy, 
  f = µN = µmg    ....(2)   
 

  (1) rFkk (2) ls  

  v = 2 2 2 2 1/ 4{R [ g a ]}     

 v = u + at  t = 
v

u
 = 3 sec 

6. (i)  ywi iw.kZ djus ds fy, fuEure fcUnq ij U;wure osx v =  5gr    

  mtkZ laj{k.k ls    

  
1

2
 mv2 = mgh  

  
1

2
m ( 5gr )2 = mgh  h = 

5

2
 r  Ans. 

 (ii) h nqxuk gS rc h fLFkfr ij osx gksxk -  

  mg2h – mg 2r = 
1

2
 mv2 (ÅtkZ laj{k.k ls) 

  v = 6gr  

  mPpre fcUnq ij vfHkyEc izfrfØ;k cy 

  FR = N + mg = 
2m( 6gr )

r
 

  FR = 6 mg   Ans.  
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7.   
 U;wure fcUnq ij osx   

 mg (1 – cos 60º) = 
1

2
mv2 ÅtkZ laj{k.k ls 

 v = g  

 ywi iw.kZ djus ds fy,  

 v = 5g( r)  =  g    

 r = 
4

5
 m Ans.    

 
8. CP = CO = (R) o`Ùk dh f=kT;k  

  

60°

mg

P

O

C R
N

kR/4

 
  COP = CPO = 60º    
  OCP Hkh 60º gSA   
 

 vr% OCP leckgq f=kHkqt gSA        

 vr%, OP = R 

 fLizax dh izkÑr yEckbZ 3R/4  

  fLizax esa izlkj  

  

  x = R – 
3R

4
 = 

R

4
 

  fLizax cy , F = kx =  
mg

R
 
 
 

R

4
 
 
 

 = 
mg

4
 

 oy; dk eqDr oLrq vkjs[k fufnZ"V gSA    
    

 ;gk¡ , F = kx =
mg

4
  

 rFkk N = vfHkyEc izfrfØ;k cy  

 Li'khZ; Roj.k ar = oy; eqDr gksus ij x-v{k dh vksj xfr djsxhA vr% x v{k ds vuqfn'k dqy cy gksxk :    

  Fx = F sin 60º + mg sin 60º = 
mg

4
 
 
 

3

2
  + mg 

3

2

 
  
 

 

  Fx = 
5 3

8
 mg   
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 vr% oy; dk Li'kZjs[kh; Roj.k    

  aT = ax = xF

m
 = 

5 3

8
 g 

  aT = 
5 3

8
g   hence x = 5 

 vfHkyEc izfrfØ;k cy N : y-v{k ds vuqfn'k oy; ij dqy cy eqDr djus ds Bhd i'pkr~ 'kwU; gksxkA  
  Fy = 0   
   N + F cos 60º = mg cos 60º   

  N = mg cos 60º – F cos 60º = 
mg

2
 – 

mg

4

1

2
 
 
 

     

  = 
mg

2
 –  

mg

8
 

  N = 
3mg

8
  Hence y = 3 

 
 
9. CykWd B Å/oZ ry esa ?kwerk gSA fuEure fLFkfr esa Mksjh esa vf/kdre ruko gksxk] tc CykWd B fuEure fLFkfr esa gks 

vkSj CykWd A uk fQlys vFkkZr~ B dh fdlh Hkh fLFkfr ds fy, CykWd A ugha fQlysxkA  

 U;wure fLFkfr ij  

  T – mg =  
2mv


  T = mg + 

2mv


    ....(1) 

 mtkZ laj{k.k ls  

  mg(1 – cos ) = 
1

2
 mv2      ...(2) 

 lehdj.k (1) o (2) ls  

  T = mg + 2mg (1 – cos ) 
 = 3mg – 2mg cos   
 fQlyu u gksus ds fy,   

 T = mg = 3mg – 2mg cos   
 min = 3 – 2 cos   Ans. 
 
10. ijoy; y = ax2 fp=kkuqlkj gS x = 0 ij fp=k ls Li"V gS fd osx x-v{k ds vuqfn'k gS rFkk fu;rkad aN , y–v{k ds 

vuqfn'k gSA vr% 

       

 aN = 
2

2

d y

dt
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dy

dt
 = 2a × 

dx

dt
 = 2aVx    

 
2

2

d y

dt
 = 2av 

dx

dt
 = 2av2  (

2

2

d x
0

dt
  ) 

 aN = 2av2 

 R = 
2

2

v

2av
 = 

1

2a
. 

 

11.  =  
4


 

 tan 45º = t

c

a

a
  at = aC  

    g sin  = 
2v

t
   ...(1) 

 



 –  cos 

3g

v=?

  
 ÅtkZ laj{k.k ls 

  
1

2
 m 3g – 

1

2
 mv2 = mg  (1 – cos )    

   mv2 = 3mg – 2mg + 2mg cos     
   mv2 = mg + 2mg cos     .............(2) 
 By eq. (1) and (2)  
 sin  = 1 + 2 cos   
    = 90º  
 

12. 

d
TT

R R

dm R2

 

 dm2R = 2T sin 
d

2


 

  2m
Rd R Td

     
 

 

  T = 
m


 2R2   ....(1) 

 ijUrq   = 2n  

   = 2R 
  T = mn2  
 



Circular Motion  
 

 

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVCM - 20 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

13. vfHkdsUnzh; Roj.k   

  
  m2 r = T1 cos  + T2 cos   .... (1) 
 m/oZfn'kk esa U;wVu dk fu;e yxkus ij  

  T1 sin  = mg + T2 sin     .....(2) 
 given fn;k gS  m = 4 kg, T1 = 20 kgf = 200 N, r = 3m   

 cos  = 
3

5
, sin  = 

4

5
 

 lehdj.k (2) esa iz;qDr djus ij izkIr gksxk      
 T2 = 150 N = 10x   Ans.   

  = 
35

2
 

14. V = 10 m/s 

  tan  = 
2v

Rg
 

   = tan–1 10 10
45º

10 10

    
  

 

Hkkx - III 
1. Li'kZ js[kh; Roj.k = at = gsin  

 vfHkyEc Roj.k = an = g cos  
 at = an  

  
 g sin = g cos     = 45°      
  vy = vx  
 uy – gt = ux  
 20 – (10)t = 10 
 t = 1 sec. 
 uhps dh rjQ xfr ds nkSjku 
 at = an  
 vy = – vx  
 20 – 10 t = – 10  t = 3 sec. 
 
2.  

 

60o



/ 2T

T cos 60o

60o

V
T sin 60o

mg

 3 / 2
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T 3

2
 = 

2mv

( 3 / 2)
    ........(1) 

  
T

2
 = mg      .......(2) 

 vr%  T = 2 mg, (B) lgh gSA 

 (1) o (2) ls V2 = 3 g/2  

  V = 
3 9.8 1.6

2

 
   

  V = 2.8 3  m/s . vr% (C) lgh gSA 

 ac = V2/r = 
(3g / 2)

( 3 / 2)




 = 3  × g = 9.8 3  m/s2 

  (D)  lgh gSA 

 t = 
2 r

v


 = 

2 3 / 2

(3 g / 2)

 


 t = 4/7  (A)  lgh gSA 

3. at = 
dv

dt
 = a  

 dkj ij ?k"kZ.k cy  = 

22
2v

m a
r

 
  

 
 

 tks fd  
2mv

r
 ls vf/kd gSA  

 min = 
2 2 2(v / r) a

g


 

 vr% ;g lqjf{kr ?kqeko ds fy, 
a

g
 ls de ugha gSA  

 

4. fiatjs dh pky = gr  = fu;rkad   

 vfHkyEc izfrfØ;k cy ¼Hkkj ikB~;kad½    

  NA – mg = 
2mv

r
 

  NA = 2mg = 2w   Ans. 
 G o C ij Hkkj ikB~;kad  = mg = w      Ans.  

 E ij Hkkj ikB~;kad  

  mg – NE = 
2mv

r
 

  NE = 0   Ans.   
 
5. fcUnqvksa A rFkk B ij vfHkyEc izfrfØ;k cy ds fy,  

 mg – N = 
2mv

r
 

 N = mg – 
2mv

r
 

  NA > NB  rFkk fcUnq C ij vfHkyEc izfrfØ;k cy NC = mg, vr% NC > NA > NB   Ans.  
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6. (A) ,d o"kZ ds nkSjku foLFkkiu 'kwU; gS] vr% vkSlr osx 'kwU; gksxkA 

 (B) ,d o"kZ esa r; nwjh 'kwU; ugha gksrh] vr% vkSlr pky 'kwU; ugha gksxhA 

 (C) ,d o"kZ esa izFke 6 ekg ds nkSjku osx ifjorZu 'kwU; ugha gS] vr% vkSlr Roj.k 'kwU; ugh gksxkA  

 (D) fu;r o`Ùkh; xfr esa rkR{kf.kd Roj.k o`Ùkh; iFk ds dsUnz dh vksj fØ;k'khy gksrk gSA  
  
7. tc dkj dh pky 36 km/hr, gS] rks dkj fcuk fQlys ?kwe ldrh gSA ;fn pky 36 km/hr ls de gS rks blds uhps 

dh vksj fQlyus dh izofÙk gksrh gS] vr% uhps fQly tkrh gSA ;fn pky 36 km/hr ls vf/kd gS rks bldh Åij dh 

vksj fQlyus dh izofÙk gksrh gS vr% Åij dh vksj fQlysxhA ;fn dkj Bhd 36 km/hr  pky ij ?kwe ys  

 rks N cos  = mg   

   N sin  = 
2mv

r
 

   N = 
2

2 mv
(mg)

r

 
   
 

 Ans. 

 

8.  F = 22 2
tf F (mg)   > mg      

 (pwafd as 
d | V |

dt



 = fu;r  Ft = fu;r 

 tc NM+ dk dks.kh; osx fu;r nj ls c<+rk gS rks ifj.kkeh cy f


 dh vksj vf/kd >qdsxkA  

 vr% f


 rFkk {kSfrt ry ds e/; dks.k ?kVsxkA NM+ ds lkFk dks.k Hkh ?kVsxk D;ksafd f = m2r esa of̀) gks jgh gSA  

9.  

 

 



0.3 

0.2 

h 
 

 v 2g(2R h)   If h = 0.1 

 = 2.10(0.5) 10  

 
2

cos
3

   

 v 2g(0.6 0.2)  If h = 0.2 

 = 2 10 (0.4) 2 2m / s    

 
1

cos
3

   

 (a) and (d) are correct. 

 
10. an = kt2 

  
2v

R
= kt2 

 v = kR t 

 at = 
dv

dt
 = kR   fu;rkad 
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 tan = t
2

n

a 1

a t
  

 p = Ft v 
  t 
 <p>  t.  
 
 

Hkkx - IV  
 
1 to 3.  dks.kh; osx rFkk js[kh; osx ijLij yEcor~ gSA 

  v 
 

 = 3x + 24 = 0   or x = – 8 

 o`Ùk dh f=kT;k r = 
v


 = 

5

10
 = 

1

2
 ehVj 

 ,d leku o`Ùkh; xfr esa d.k dk Roj.k  

  a v 
 

 = ˆ ˆ ˆ ˆ( 8 i 6 j) (3 i 4 j)      = ˆ50 k  

  

4. mg = 
2
0mu

r
   u0 = gr  

 vc] m/okZ/kj fn'kk ds vuqfn'k  ;  

  r = 21
gt

2
    t = 

2r

g
  

 {kSfrt ds vuqfn'k ; OP = 2u0t  = 2 2  r  
 
5. D;ksfd] B ij ;g v)Zxksys dks NksM+ nsrk gSA 

  

r

u /30

O

h
v



B

N

mg co
s

A

 
   N = 0 

   mg cos =
2mV

r
     

   mg 
h

r
 = 

2mV

r
 

   mv2 = mgh .............(1) 
   vr% A vkSj B ds e/; ÅtkZ laj{k.k ls 

   mgr + 
1

2
m

2
0u

3
 
 
 

 = mgh + 
1

2
mv2  

  u0 vkSj mv2 dk eku j[kus ij  h = 
19r

27
 

 

6. D;ksfd ac = 
2v

r
 = g cos 

  at  = g sin  
  anet = g 
 osdfYid gy  

 tc xqVdk v)Zxksys dks NksM+ nsrk gS rc dsoy mg cy jgrk gSA 

  anet = g.  
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7.  

  
  effg g a 

  
 

  

–a

g
geff  

  ruko] U;wure gksxk tc] ;g ¼ruko½ effg


 ds vuqfn'k gSA 

  tan  = 
mg

3
mg

4

 = 
4

3
   = 53º . 

 
8.  

  

 Vmin = effg  = 
5

g
4

  =
5 g

2


. 

9. Tmax = 6 mgeff  (geff = 
5

g
4

) 

= 
15

mg
2

  

EXERCISE – 3 
PART - I  

 1.      

        
 
 T sin = m Lsin2  
 324 = 0.5 × 0.5 × 2  

 2 = 
324

0.5 0.5
 

  = 
324

0.5 0.5
  

  = 
18

0.5
 = 36 rad/sec. 
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2.     

 vr = |2 v sin )| = |2v sin t)| 

  
 

3. ÅtkZ laj{k.k ls : mgR (1- cos) = 
1

2
mv2 

 f=kT;h; cy lehdj.k :  mgcos– N = 
2mv

R
 

  N = mgcos – 
2mv

R
 = mg (3 cos–2) 

  

 eksrh ij vfHkyEc f=kT; ckgj dh vksj gksxk ;fn cos > 
2

3
 

 eksrh ij vfHkyEc f=kT; ckgj dh vksj gksxk ;fn cos  < 
2

3
 

   eksrh ij izfrfØ;k oy; ij vfHkyEc ds foijhr gS  
 

Hkkx - II  
 
1. S = t3 + 5 
 d.k dh jS[kh; pky 

   = 
dS

dt
 = 3 t2 

 t = 2 s ij  v = (3 × 22) m/s = 12 m/s  

 jS[kh; Roj.k  

  a1 = 
d

dt


 = 6 t 

 t = 2 s,   ij a1 = 12 m/s2 

 vfHkdsUnzh; Roj.k   

  a2 = 
2

R


 = 

212

20
 m/s2 = 7.2 m/s2 

  a
ifj.kkeh

= 2 2
1 2a a  =

2 212 7.2  = 14 m/s2 
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2.   

 aC = –
2V

R
 cos  î  –

2V

R
 sin  ĵ   

 

3. budk leku gSA  

 vfHkdsfUnz; Roj.k = 2r 

 1

2

a

a
 = 

2
1 1

2
22

r r

rr





 

 

4. 2
n

k
F m R

R
    

 2
n 1

1

R    T = 
2


  blfy;s 
n 1
2T R


  

 

5. U = 
2

K
–

2r
 

 F = 
du

–
dr

 = –
3 3

K 2 K
– – –

2 r r

       
 

 
2

3

K mv

rr
   mv2 = 

2

K

r
 

 K.E. = 
1

2
mv2 = 

2

K

2r
 

 E = P.E. + K.E. = 0 
6.   

 

N

mg



 

 = 30º 

N sin30º = m2 r

2
 

N cos30º = mg 

tan30º = 
2r

2g


 2 = 

2g

3r
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7.  

 k, 0

m

 

m2 (0 + x) = kx 

 
2

0

m

k
1

x 












 

 x = 
2

2
0

mk

m




 

 k >> m2  

 vr% 
0

x


, 

k

m 2
ds cjkcj gS  

 

HIGH LEVEL PROBLEMS 
1. B ij U;wVu ds fu;e ls  

 T – mg cos  = 
2mv


 

 A o B ds e/; ÅtkZ laj{k.k ls 

 mg (1 – cos) + 
1

2
 mv2 = 

1

2
 m (5g) 

  
 mv2 = m 5g – 2mg (1 – cos) 
 T = mg cos + m 5 g – 2mg (1 – cos)   
 = 3 mg + 3 mg cos
 = 3mg  (1 + cos) = 6 mg cos2 (/2)   
2. (a)  Hkwe/; ij   

 T + m2 R = mg. 

 % 
T

T


 =  

2R

g


 

 = 
2

2

4 6400 1000
100

(24 60 60) 9.8

   
     

 = 0.34 % Ans. 

 (b) T = 
mg

2
   ....(1) 

 T + m2R = mg  ....(2) 
 lehdj.k (1) o (2) ls   
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 2R  = g/2    = 
g

2R
 

 T = 
2


 = 
2R

2
g

  = 2hr Ans.  

 
3. fu;r pky  = 18 km/hr = 5m/sec.  
 m = 100 kg, r = 100 m   

 (a)  B ij mg – NB = 
2mv

r
 = 

2100 5

100


 = 25 

   NB = 975 N    Ans. 

  D  ij ND – mg = 
2mv

r
     ND = 1025 N  Ans.  

 (b)  B o D ij dk;Z'khy ?k"kZ.k cy 'kwU; gksxk   

  C ij   f = mg sin 45 = 100 × 10 
1

2
 ( v = fu;rkad) 

    = 707 N   Ans.  
 (c)  BC Hkkx ds fy,  

  mg cos 45 – NBC = 
2mv

R
   NBC = 682 N 

  CD Hkkx ds fy,  

  NCD – mg cos 45 =  
2mv

R
  NCD = 732 N 

 (d) f N         
f

N
 

  fLFkfr tgk¡ ij ;g vf/kdre gS vkSj N U;wure gS] og BC Hkkx esa C fLFkfr ij gksxhA   

    
2

mgsin45º

mv
mgcos 45º

r


      
707

682
 = 1.037  Ans.  (in di) 

 
4. (a) çkjfEHkd rFkk vfUre fLFkfr ds e/; ÅtkZ laj{k.k fu;e yxkus ij  

 m nzO;eku ds euds dh xq:Roh; fLFkfrt ÅtkZ esa deh  = fLçax dh P.E. esa o`f) 

  mg R = 
1

2
 K (2R – 2 R)2 

 ;k K =  
mg

R (3 2 2)
  

 (b)  t = 0 ij 
 at = g 
 ac = 0 
 U;wure fcUnq ij 
 at = 0 
 ac = 0   
 çkjfEHkd rFkk vfUre fLFkfr ij euds dk vfHkdsUnzh; Roj.k 'kwU; gS D;ksafd nksauks fLFkfr;ksa ij pky 'kwU; gSA  

 çkjfEHkd fLFkfr ij euds dk Li'kZjs[kh; Roj.k g  gSA 

 U;wure fLFkfr ij euds dk Li'kZjs[kh; Roj.k 'kwU; gSA 
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5. pwafd csYV fQlyrh ugha gS A rFkk B dh fje ij pky leku gS 

  ArA = BrB 

  A = 100 × 
25

10
 = 250 rpm = 250 × 

2

60


 rad/sec. 

 = 
25

3


 rad/sec. 

   = 0 + t 

  t = 

25
0

3
/ 2





 = 

50

3
sec. 

 
6. (a) tc NM+ AB xfr djsxh] fcUnq ‘P’ ges'kk o`Ùk ij fLFkr gksxkA  

   fp=kkuqlkj bldk osx ‘VP’ o`Ùk ds vuqfn'k gksxkA ;fn fcUnq P NM+ ‘AB’ ij fLFkr gksxk rks bldk ‘x’ fn'kk esa 

?kVd ‘V’ gksuk pkfg,A 

   
  VP sin  = V  VP = V cosec  

 ;gk¡ cos = 
x

R
 = 

1

R
 . 

3R

5
 = 

3

5
  

  sin = 
4

5
  cosec  = 

5

4
     

  VP = 
5

4
 V   ...Ans. 

Sol. (b)   =  PV

R
 = 

5V

4R
 

 
 ALTERNATIVE SOLUTION :  oSdfYid gy 

 Sol. (a) ekuk ‘P’ ds funsZ'kkad  (x, y) 

  x = R cos , y = R sin . 

  VX = 
dx

dt
 = – R sin  

d

dt


 = V     

d

dt


 = 

V

Rsin




 

 rFkk VY = R cos 
d

dt


  = R cos 

V

R sin

 
  

  = – V cot  

   VP = 2 2
x yV V  = 2 2 2V V cot   = V cosec    ...Ans. 

 Sol. (b)     = PV

R
 = 

5V

4R
 

7. D ij ,d NksVk vo;o ysus ij  

 N sin = dmg 
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  N = 
dmg

sin
 

 2T sin – N cos = dm2R 
 2T sin = dm(2R + g cot) 
 ysfdu  cgqr NksVk gS vr% sin   

 2T  =  
md

2 R


 (2R + g cot) 

 
d

2T
2R

 
 
 


  = 

md

2 R


  (2R + g cot) 

 T = 
2mg R

cot
2 g

 
     

. 

8.  (i)  

  
  dks.k ij  at = g sin   

 vfHkdsUnzh; Roj.k ls  

 T – mg cos  = 
2mv


  ...(1) 

 ÅtkZ laj{k.k ls  

 0 + mg cos  = 
1

2
 mv2  v =  2g cos   ....(2) 

 (1) o (2) ls  

 T = 3mg cos   
 aC = 2g cos   

 a = 2 2
t ca a  = g 21 3cos   

(ii) xksys ds osx dk m/oZ?kVd vf/kdre gksxk tc m/oZ Roj.k 'kwU; gksxk] vFkkZr~ m/oZ fn'kk esa dqy cy 'kwU; 

gksxk   

  dks.k ij m/oZ fn'kk esa dqy cy  

   T cos  = mg  

   T =  
mg

cos
  ...(3) 

 lehdj.k ls ruko  

   T = 3mg cos    ....(4) 
  from (3) & (4) ls  

   3 mg cos  = 
mg

cos
    cos  = 

1

3
 

   T = mg  3   Ans.  

 (iii) dqy Roj.k {kSfrt fn'kk esa gS] vFkkZr~ avertical = 0  

   cos  = 
1

3
  Ans.  
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9.  F ma
 

  or x yF m(a a ) 
  

  (  a2 = 0) 

  x = a sin t 

  vx = 
dx

dt
 = aw cos (t) 

  ax = 
2

2

d x

dt
 = – a2 sin(t) 

  vy = 
dy

dt
 = – b sin(t) 

  ay = 
2

2

d y

dt
 = – b 2 cos(t) 

 vr% 2 2ˆ ˆF m( a sin t i b cos t j)      


 

  2 ˆ ˆF m (asin ti bcos t j)     


 

  2 ˆ ˆF m (xi y j)   


 

  2 2 2|F |  m x y  


 

 fn'kk  tan = 
y

x
 = 

b

a
cot(t) (x-v{k ls) 

 or  ˆ ˆ[(x i yj)]  funsZ'kkad fudk; esa d.k dk fLFkfr lfn'k gSA _.kkRed fpUg ds dkj.k cy bldh foijhr fn'kk 

esa gS rFkk lnSo ewy fcUnq dh vksj dk;Zjr gSA 
 
10. xq:Ro ds dkj.k vo;o ij dk;Zjr dqy Li'kZ js[kh; cy     

  d mg sin gS 

  
 tathj ij yEckbZ ds vuqfn'k dqy ckº; cy 

 F =  dmgsin  

 F = 
/R

0

m
gsin R d 




 

 a = 
/R

0

F gR
  sin  d

m
  




 

 a = 
/R

0

gR
cos   




 

 a = 
gR

1 cos
R

    
  




 

 
11. t = a 

 vr% v = at = 2as  

 rFkk N = 
2v

R
 

  bt4 = 
2 2a t

R
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  t2 = 
2a

bR
 

 rFkk bt4 = 
2as

R
 

  

22a
b 

bR

 
  
 

 = 
2as

R
 

  R = 
3a

2bs
 

   = 2 2
t N    = ( N = 

2v

R
 = 

2 2a t

R
 = 

4

2

a

bR
) 

   = 

24
2

2

a
a

bR

 
   
 

 

   =  

22

3

4bS
a 1

a

 
   
 

.     

 
12.  dks.kh; osx] fu;r dks.kh; Roj.k  ls o`f)eku gS     

    
  ac = 2L, at = L 

  a = 2 2
c ta a  =  22 2L ( L)     ....(1) 

 Bhd fQlyu ds fy,        ma = mg  

   a = g     .... (2) 
 lehdj.k (1) o (2) ls   

  g =  22 2L ( L)      

   =  

1/ 42
2g

L

      
   

 Ans.  

   = 2 rad/sec.  
 
 

13. (a)  = 2av2, R = 
1

2a
;  (b)  = bv2 / a2, R = a2 / b ] 

14.   (a) y = (b/2a)y2 ,  (b) R = v2 / n = v2 /   2 2   = (a/b) [1  + (xb/a)2]3/2  ] 

15. (i) At   = 0º  ij 

   

A

T

mg     

   anet = 
2v

R
  

 Roj.k Åij dh vksj 
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 (ii) At  = 90º is at B  
   = 90º ij B 

   

v = 0

mg  
  Roj.k Å/okZ/kj uhps dh vksj  

 (iii) {kSfrt esa 

   

||

||
atotal

mg
a  = gsint 

a =C

v2

R

u=0


R cos 

 

  tan  = 
2v /R

gsin
 

   g sin  . tan  = 
2v

R
  .....(1) 

  ÅtkZ laj{k.k ls 

   21
mv mgRcos

2
    ....(2) 

  By (1) & (2) 
  (1) o (2) ls 

  tan  =  
1

2
   

 cos  = 
1

3
  

    = cos–1 
1

3

 
 
 

 

16. 

N

mg

N1

C  

 (a) N1 = 
2mv

R
 = 

1 100

10 50




 

  N1 = 0.2 N 

 (b)  

  N = 
2mv

R
 cos      ....(1) 

  Bhd fQlyus ds fy, 

  N = 
2mv

R
 sin     .....(2) 

  leh0 (1) o (2) ls 

  tan  =  = 
1

3
 =

1

0.58
  = 1.724        = 30º    Ans.  
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17.  

   

  
2Nsin m R

Ncos mg

  
 

 

  tan  = 
2R

g


 

  
R

r h
 = 

2R

g


   2 = g/(r – h)  ......(1) 

 (a) h > 0    r – 
2

g


 > 0 

   > g/ r  = 
9.8

0.1
 = 98  = 7 2  rad/second    Ans. 

 (b) g = 2 (r – h) 

  
g h

g h

 
   = – 

410

h



   

  h dk vf/kdre eku 0.1 gS blfy, g = – 
4g 10

h

  = – 9.8 × 10–3 m/s2  Ans. 
 

18.  
30º

N


mg cos30º

N

mg sin30º

 

 N – mg sin 30º = m2R  .....(1) 
 mg cos 30º = N   .....(2) 
  = 2 rad/s  

  
3mg

2
 =  2mg

m R
2

    
  2g

( 3 ) R
2

    

  R = 
2

g ( 3 )

2

 


 

  R = 
2

9.8 ( 3 0.6

2(2 )




 = 0.24 m  Ans. 

 U;wure dks.kh; pky ds fy,] mPpre fcUnq ij vfHkyEc izfrfØ;k 'kwU; gksuh pkfg,A 

  m2 R = mg  

   = 
g

R
 = 

9.8

0.24
 = 6.4 rad/second   

 rFkk 'kh"kZ ftlds fy, CykWd csyu ij ugha fQlysxk] gS 

    
  N – mg cos = m2R 
  N = mg cos + m2R 
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  fr max = N = (mg cos + m2R)     
 CykWd ds csyu ij ugha fQlyus ij 

  mg sin frmax 
  mg sin mg cos + m2R 

 
gsin – mgcos

R

 
 


 

  
g

(sin cos )
R

     


 

 CykWd dgha Hkh çfrLFkkfir gks ldrk gSA ;fn  , RHS ds vf/kdre lEHko eku ls vf/kd gSA RHS dk eku gS 

   2 1/ 2g
(1 )

R
  


 ;    8.9 rad/sec.  ;   min = 8.9 rad/sec . 

 
19. A ij vfHkdsUnzh; Roj.k = 2R    

 AB ds vuqfn'k Roj.k = 2R cos     

 B fcUnq rd igqapus esa fy;k x;k le;   

 L = 0 + 
1

2
 (2 R cos )t2  (L << R) 

 t = 
2

2 L

Rcos 
  Ans.    

 

20.  

 T = kx = 147 (0.1 sec  – 0.1)   
 T sin  = m 2 r  
  147(0.1 sec  – 0.1)sin  = 0.3 × (14)2 (0.1 tan ) 
  1 – cos  = 0.4  

  cos =
3

5
    = 53º    

 T = 147 (0.1 sec 53 – 0.1) = 9.8 N 

 N = T cos – mg = 9.8 × 
3

5
  – 0.3 × 9.8  = 2.94 N 

 N = 2.94 N Ans.   
 

21. The system is in equilibrium when  
  m1 gsin = m2g 

  or sin = 2

1

m

m
 

 

22. (a) fudk; lkE;koLFkk esa gS 

  m1 gsin = m2g 

  ;k sin = 2

1

m

m
 

 (b) ekuk m1 dk Li'kZjs[kh; Roj.k a gS 

  m2 g – m1 g sin = (m1 + m2) a 

  a = 
40 25

9


 = 

15

9
m/s2 
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 m1 dk vfHkdsUnzh; Roj.k 'kwU; gSA    m1 dh pky 'kwU; gSA 

   m1 ds Roj.k dk ifjek.k = 
15

9
m/s2 .  

 
23. oy; dks tehu rd fxjus esa yxk le;     

 T = 
2h

g
 

  
 vfHkdsUnzh; cy ls 

 m2x = ma = mv 
dv

dx
 

 2x = v
dv

dx
 

 
v

2

0 0
x d x vdv  


 

 
2 2

2 L v

2 2
   

 vx = L  

 x =  . T = 
2h

g
  

 vy = L 

 y = T =  
2h

g
 

 dsUnz ls ,d oy; dh nwjh      

 = 2 2y (x )    

 NM+ NksM+us ds ckn oy; ds tehu ij fxjus okys fcUnq ds e/; nwjh    

 = 2 2 2y (x )    

 tgk¡   x = y =   
2h

g
 

 

24. a = 2 1

2 1

m m

m m




 2R = 
2R

3


 

 T = 1 2

2 1

2m m

m m
 2R = 

4

3
 m2R 

 
 
 


