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Hints & Solution of Relative Motion 

EXERCISE # 1 

Hkkx - I 

A-1. A
ˆV 15m/ sec j



  B
ˆV 25m/ sec(– j)



    

 (a) B A
ˆV – V –40j

 

   i.e., 40 m/sec nf{k.k dh rjQ = 144 km/hr nf{k.k dh rjQ 

 (b)  B0 – V


= 25 m/sec ĵ    i.e., 25 m/sec mÙkj dh rjQ = 90 km/hr mÙkj dh rjQ 

 (c) M.G

18 5ˆ ˆ ˆV 15j – j 10j
18

 
   i.e., 10 m/sec mÙkj dh rjQ = 36 km/hr mÙkj dh rjQ 

 (d) M.B
ˆ ˆ ˆV 10j – ( 25)j 35j



    i.e., 35 m/sec mÙkj dh rjQ = 126 km/hr mÙkj dh rjQ 
 

A-2. d = r t  where r is the relative velocity   d = r t  tgk¡ r lkisf{kd osx gS  

 
3 0.075

60 60 40 v


 
 120 + 3v = 270  3v = 150 v = 50 

km

h
 

 
 

A-3. A  dk B ds lkis{k osx    

  AB A Bv v v   = 10 – 5 = 5 m/s 

 vr% A }kjk] B ls feyus esa yxk le;  

  t =
AB

100

v
  = 

100

5
 = 20 sec.   

 

A-4. vr = 25 – 15 = 10m/s rFkk  ar = –1m/s2 vr% v2
 = u2 + 2as 

 S =
100

50m
2 1




  

B-1.  A
ˆv 4i , B

ˆv 3 j   

 AB A Bv v V   = 4 î  – (–3 ĵ ) = 4 î  + 3 ĵ  

 BA B Av v V   = – 3 ĵ  – 4 î  

 ABv  = 2 24 3 = 5 ek=kd   2 2

BAv 3 4  = 5 ek=kd  

B-2. ˆ ˆV 12i 5 j


    | V


| = 2 212 5 = 13 m/sec  

 tan  = 
5

12
 iwoZ ls mÙkj dh rjQ 

   
 

B-3. (a) VG,B = 0 – 20 = – 20 m/sec  iwoZ dh rjQ 

 (b) VA = 15 m/sec  VB = 20 m/sec 2 2
A B| V – V | 20 15

 

      
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B-4.  

   

 M CV – V
 

 = 5 sin 30 î + 5 cos 30º ĵ  – 10 î   MCV  =
5 3 ˆ ˆj – 7.5i

2
  

 pky = M C

25 3 225
| V – V |

4 4

  
   = 5 3 km/hr Ans  

 tan  = 

5 3
12

7.5 3
 ;   = 30º   if'pe ls mÙkj dh rjQ. Ans  

B-5. Vship = ˆ ˆ ˆ2 j 1i 1k   = ˆ ˆ ˆi 2 j k   

 
 
C-1. VS + Vr = 16   VS – Vr = 8  

  VS = 12km/hr   Vr = 4 km/hr  
 

C-2. (I) (a) 
mR

d 1
hr

4



 

 (b) unh izokg ds vuqfn'k foLFkkiu = rt = 
3

4
 km  

 

C-3. fn;k gS rV  = 5 m/min  

 mrV  = 10 m/min     

VrVr

Vmr





(

 

 sin  = r

mr

V

V
 =

5

10
 =

1

2
   

 sin  =
1

2
       = 30° (mÙkj ls if'pe)   
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D-1.  

 
 tan  = 6/2 = 3    = tan–1 3  
 
D-2. VRM = VR – VM  

 VR = VRb + Vb = 20 ĵ  + 10 î   

 tan = 
10

20
 = 

1

2
 

 

 |Vr | = 2 2(20) (10) = 10 5 m/s    

 Å/okZ/kj ls tan–1 1/2 dks.k cukrs gq, 

Ans.   10 5  m/s 

 

D-3. î2Vm 


 

 r x y
ˆ ˆV i j



     

 r,m x y y
ˆ ˆ ˆ( – 2)i j j



        

  x = 2 m/sec 

 '

m
ˆv 4i



  

 mrm,r '' 


 

 = x y
ˆ ˆ( – 4)i j    = y

ˆ ˆ–2i j   

 tan 45º = y/2   

 y = 2 

 vr% r
ˆ ˆ2i 2j



   vr% tan  = 1   = 45º  

 r = 2 2 m/sec. 
 

E-1. muds lkisf{kd osx fp=kkuqlkj gS  

  
 rmin = 5 sin37º = 3m. 
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E-2.  

 
 B dk A ds lkis{k osx = v 

 blfy, fy;k x;k le; = a/v.  

 

Hkkx - II  
 

A-1. tgkt ds lkis{k xksys dk Roj.k = g + a (uhps dh vksj) 

 rFkk pky = 700 – 500 = 200 (Åij dh vksj) 

 xksys ls Vdjkus ls cpus ds fy,  

 h > 
2 2

rel relu v

2(g a)




    1000 > 

2 2(200) (0)

2(g a)




 

 g + a > 20  a > 10 m/s2  
 

A-2. 1 = 50 – gT  2 = – 50 – gT vr = 1 – 2 = 100 m/sec 
 

A-3. 1 = C1 js[kk dh <ky = fu;rkad  

 2 = C2 js[kk dh <ky = fu;rkad 

 1 – 2  0 ysfdu fu;rkad  

 

A-4.  – t xzkQ dk <ky = Roj.k  

 
 1 = a1 (t –t0) = tan 1t – tan 1t0  

 2 = a2 (t – t0) = tan 2t – tan 2 t0   

 r = 1 – 2 = (tan 1 – tan 2) t – t0 (tan 1 – tan 2) 

 blfy, vr yxkrkj c<+rk gSA  

 

A-5. izkjfEHkd lkisf{kd osx  

 ur = 50 – (– 50) = 100  
 ar = 20 – (20) = 0  

 sr = rt + 1/2 art2  
 100 = 100 t   t = 1 hr  
 sA = 50 (1) +  1/2 (20) (1)2 = 60 km. 
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A-6. W E   

 AV = – 500 î   GA AV V = VGAS  

   

 GAV  = 1500 î   1500 î – 500 î = 1000 î   

 
B-1.  

 

 r
ˆ ˆV 50(– j) – 50i



 = ˆ ˆ50(–i – j)   

 nf{k.k&if'pe esa 

 

B-2. 12V = 1 2V V   

 | 12V | = 2 2

1 2 1 2V V 2V V cos     

 ;fn cos  = – 1  

 | 12V |max = 2 2

1 2 1 2V V 2V V   

 | 12V |max = (V1 + V2)  

 vr% | 12V | vf/kdre gS tc  cos  = – 1 vkSj  =     

 
B-3.  

 

 1
ˆV 10i



  

 2

3ˆ ˆ ˆ ˆV vsin30i vcos30j i j
2 2

  
     

 2 1

3 3ˆ ˆ ˆV – V – 10 i j j
2 2 2

     
   
 

 

  /2 – 10 = 0  or  = 20 
 
C-1.  15 min = 1/4 hr.  

  

 t = 
y

d

V
    

1

4
 = 

2 2

MR R

1

V V
  = 

1

4
 = 

2 2

R

1

5 V
  

    VR = 3 km/h   
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C-2. V
uko

, unh = 9 km/hr.  

 V
unh 

, /kjkry =  12 km/hr.  

 V
uko

, /kjkry = ˆ ˆ(12i 9j) km/hr  

 V
uko

, /kjkry = 2 212 9  = 15 km/hr. 

 

C-3. Vb = 2 25 4  = 3 m/s 

 t = 
480

3
 = 160 s  

 
 

C-4. ekuk gok dk osx    

 (240 + v1) 1/2 = 150   v1 = 60 

 and v2 × 1/2 = 40   v2 = 80 

 so vair = 2
2

2
1 vv  = 100 km/hr 

 tan  = 
2

1

v

v
   = 37º nf{k.k ls if'pe dh vksj 

 
D-1.  


V = 3km/hR

V = 4km/hM

V R
M

 

 VRH = 2 2

R MV V   = 2 23 4  = 5 km/h  Ans.  

 

D-2. r yV j


   

 m
ˆ5i



   

 ĵî)5(VV ymr 


 

 tan  = 1 = y/5  

 so y = 5 km/hr 
 

D-3. r
ˆV 10j



  

 c
ˆV i



   

 r c
ˆ ˆV – V 10j – i

 

   

 2 2
r c| V – V | 10

 

    = 20    

 10 3   
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D-4. foLFkkiu (drift) ugha gksus ds fy;s :  

Vsin
V VsinV

Vcos Vcos B


wind

A

 

    
 V sin =  

 sin = 
V


    t = tAB + tBA  

 t = 
2

Vcos
= 

2

2

2

V 1
V




  

 t =
2 2

2

V  
 

 

E-1. A rFkk B Vdjkrs gS] ;fn  B A

B A

r r

| r r |




 = B A

B A

V V

| V V |





 

 = 
ˆ ˆ4i 4 j

4 2


 = ± 

2 2 1/ 2

ˆ ˆ(x – 3)i – 4 j

| [(x – 3) 4 ] |
 

 rqyuk djus ij, 

 x – 3 = – 4  x = –1. 
ALTERNATE:  

 ABr = – 4 î  – 4 ĵ  

 ABv  = (3 – x) î  + 4 ĵ  

 VDdj ds fy, ABr  o ABv ds e/; dks.k  gksuk pkfg,  

 =
–4

3 – x
=

–4

4
– 1   x = – 1 

 
E-2.  

rmin



v2

d

v1

velocity of B w.r.t. A
B Adk ds lkis{k  

 
 tan = v1/v2 

 rmin = d sin= 1

2 2

1 2

v
d .

v v
. 
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Hkkx - III  
 

1. lHkh fLFkfr;ksa esa] osx vkSj dqy cy ¼izs{kd ds funsZ'k Ýse esa½ ds e/; dks.k 0° vkSj 180° ds e/; gS] vr% iFk 

ijoyf;d gksxkA  
 

2. (A) VBA = 10 + 10 = 20 

 blfy, 2 lsd.M esa B rFkk A ds chp dh nwjh = 2 × 20 = 40 m  

 (B)     

 BAV  = ˆ ˆ5i –10j     

  | VBA| = 25 100  = 5 5   

 2 lSd.M i'pkr~ A rFkk B dh nwjh = 10 5  m 

 (C)  BAV :-    so | BAV | = 8 5  

  blfy, 2 lsd.M esa B rFkk A ds chp dh nwjh = 2 × 8 5  = 16 5  

 (D)  BAV : -      

  so | BAV | = 20  

  blfy, 2 lsd.M esa B rFkk A ds chp dh nwjh = 2 × 20 = 40 m. 
 

EXERCISE # 2 

Hkkx - I  
 

1. fdUgha nks dkjksa ds e/; lkis{k osx (1st
  or 2nd ) and 3rd car = u + 30  

 tgk¡ u = rhljh dkj dk osx  

 lkis{k foLFkkiu =  5 km 

 le;kUrjky = 4 min. 

  u + 30 = 
5

4
 km/min = 

5 60

4


 km/h = 75   u = 45 km/h 

 

 

2. Vrel = relS

t
 = 

1000

100
 = 10 m/s.  

   VS – VB = 10    VS = 10 + VB = 10 + 10 = 20 m/s.  Ans.  
 

3. fy¶V ds lkis{k flDds dk izkjfEHkd osx o Roj.k Øe'k% 0 m/s o 1 m/s2 Åij dh vksj gSA  

 

  8 = 
1

(1)
2

 t2 ;k   t = 4 second 
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4.  

          

 30 km/h   = 
25

3
m/s , 192 km/hr = 

160

3
m/s  

 uky pky (Muzzle speed) = fjokYoj ds lkis{k xksyh dk osx  

  = xkM+h ds lkis{k xksyh dk osx  

 150 = Vb – Vv   

 150 = Vb –
25

3
      Vb = 

475

3
m/s    ¼/kjkry ds lkis{k½ 

 vc pksj dh xkM+h ls xksyh ftl pky ls Vdjkrh gSA  

 = xkM+h ds lkis{k xksyh dk osx = Vbc = Vb – Vc = 
475 160

3 3
  = 

315

3
 = 105 m/s  Ans.    

 

5. >.Mk] gok dh cl ds lkis{k fn'kk esa ygjk;sxkA 

 

 vkSj WBV = WV  – BV  = WV + (– BV )  

 (nks lfn'kksa dk ;ksxQy ges'kk muds e/; fLFkr gksrk gSA) 

 (– BV ) dh fn'kk mÙkj o if'pe ds e/; fdlh fn'kk esa gksuh gh pkfg,A vr% cl nf{k.k iwoZ ds e/; fdlh fn'kk esa 

xfr djsxhA 

 

6. ekuk ˆ ˆi jrFkk  Øe'k% iwoZ rFkk mÙkj dh fn'kk esa ,dkad lfn'k gSaA 

   DC
ˆV 20j , BC

ˆV 20i  rFkk BA
ˆV 20j   

   DA DC CB BAV V V V    = ˆ ˆ ˆ20j 20i 20j   = 
ˆ20i   

  DA
ˆV 20i     

 

7. P rFkk Q dh fLFkfr tc os xfr izkjEHk djus ds t le; ckn 120 m dh nwjh ij gSA 

 

 
 y-fn'kk ds vuqfn'k Q dh izkjfEHkd pky 12cos37º  

 ckn esa ;g c<+dj 15cos37º = 12 m/s gks tkrh gSA  

 izkjEHk esa Q,  y-fn'kk esa blls de osx ls py jgk Fkk] vr% ;g fcUnq O ij ckn esa igq¡psxk  

 blfy;s P fcUnq O ij igys igq¡prk gSA  
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8. ekuk v = fLFkj ty esa O;fDr dh pky rFkk  

  u = unh ds ikuh dh pky  

 

  t = 
2 2

d

v u
    v2 – u2 =

2

2

d

t
      

  T = 
d

v u
   (v + u)2 =

2

2

d

T
   

2

2 2

(v u)

v u




= 

2

2

t

T
 

  
v u

v u




= 

2

2

t

T
  

    

   
(v u) (v u)

(v u) (v u)

  

  
 =

2 2

2 2

t T

t T




     

v

u
= 

2 2

2 2

t T

t T




    

 
 

9. ok;q dh vuqifLFkfr esa A igq¡prk gS C ij vkSj ok;q pyus ij ;g leku le; esa D ij igq¡prk gSA vr% ok;q C ls D 

dh vksj fo{ksfir djrh gS vr% ok;q CD fn'kk esa pyuh pkfg,A 



  AG AW WGV V V    AG AW WGV t V t V t   

  AC = AWV t  

  CD = WGV t   

 
10. VR/G(x) = 0, VR/G(y) = 10 m/s 

 ekuk fd vkneh dk osx = v   
12 cm

1
6
 c

m



  

tan  =
16

12
= 

4

3
 

 rc, vR/man = v (vkneh ds foifjr)  

 nh xbZ fLFkfr ds fy, :   

 tan  = 
R / M(y)

R / M(x)

V

V
 = 

10

v
 = 

4

3
   V = 

10 3

4


 = 7.5 Ans. 

11. 
2(5)

T 1sec
10

   

 h = 50 + 3(1) = 53m  
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Hkkx - II  
 

1. ekuk] izs{kd dh pky u gS  

 O;fDr vkSj izs{kd ds e/; lkis{k osx = u + 15 km/h. 

 lkbfdy pkyd vkSj izs{kd ds e/; lkis{k osx = u + 25 km/h.    

 

lkbfdy lokj 

O;fDr 

izs{kd 
 

 vr% ,d O;fDr vkSj ,d lkbfdy pkyd dks ,d gh le; ij feyus ds fy;s  

  
20m

(u 15)km/h
  =

30m

(u 25)km/h
       u = 5  

 
2.  

 

 t1 = 3 =
1 2

2L

v v
   v1 + v2 =

2L

3
   ...........(i) 

 t2 = 2.5 =
1 2

2L

1.5v v
  1.5 v1 + v2 =

4L

5
  ...........(ii) 

 (i) o (ii) ls 

  v1 = 
4L

15
 ;  v2  =

2L

5
  

 vc, t3 = 
1 2

2L

| v v |
 = 

2L

2L /15
 = 15 sec. 

 

3. B, C dks t le; esa idM+rk gS rks = 
d

u 10
 

 bl le; esa A o C ds chp vyxko d ls c<+ tk;sxk blfy, 

 (10 – 5) ×
d

(u 10)
 = d 

 u = 15 m/s  
 
4.  

  
 O;fDr ds lkis{k 
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5. m,gV  = m,rV + r,gV   

 tSls fd ifj.kkeh osx unh ds cgko ls 45° ij gSA   

 
 vFkkZr Vr,g – Vm, r sin  = Vm,g cos45°  ...........(1)    

 rFkk  
mr

60m

V cos
= 6 sec.   ...........(2) 

 (1) o (2) dks gy djus ij    

 Vm, r = 5 5 m/s 

 
6.  

    
 gokbZtgkt dk tehu ds lkis{k osx AB ds vuqfn'k gS blfy, osx dk (js[kk AB ds lkFk) yEcor ?kVd 'kwU; gSA   

 v sin = 20 sin30° 

 sin = 
10

150
 = 

1

15
 

  = sin–1 
1

15

 
 
 

 

 

7. ekuk v = ckfj'k dk okLrfod osx vkSj  = Å/okZ/kj ds lkFk dks.k :  

    
 fp=k A ds vuqlkj      

  v sin = 7 + v cos. tan 37° = 7 + 3/4 v cos

  4 v sin – 3 v cos= 28     ..............(1)   

 fp=k B ds vuqlkj    

  25 = v sin + v cos. tan 37° = v sin + 3/4 v cos 

    4 v sin + 3 v cos= 100    ..............(2) 

 lehdj.k (1) o (2) dks gy djus ij  

  v = 20m/s and = 53° 
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8. fdlh le; t ij yM+ds dks ckfj'k dh pky fp=k esa n'kkZ;s vuqlkj izrhd gksxhA  

 tan = 
at

v
 

 yM+ds dks Nkrk n'kkZ;s vuqlkj Å/oZ ls  dks.k ij idM+uk pkfg,A 

 

  tan = 
at

v
  sec2 

d

dt


 = 

a

v
 

  
d

dt


 = 

2

a

vsec 
=

2

a

v[1 tan ] 
 = 

2 2

2

a

a t
v 1

v

 
 

 

=
2 2 2

av

v a t
 = 

2

2 2

4 4t




=

2

1

1 t
  

  
d

dt


 = 

2

1

1 t
 Ans.  

d

dt


 = 

2

1

1 t
  

  vc, t = 5 sec ij  
d 1

dt 26


  

 
9.   

     
a = side of square = 8m 

 os feysaxs tc Q, P ls 8 × 3 m vf/kd foLFkkfir gksrk gSA   

    lkis{k foLFkkiu =  lkis{k osx × le;  
 

 8 × 3 = (10 – 2) t    t = 3 sec  Ans. 3 sec   
 

10. 12:00 PM ij O;fDr dh fLFkfr dks fp=kkuqlkj crk;k x;k gSA ftlls fd OC = 5 × 
3

2
km = 

15

2
km  

 C ij fLFkr O;fDr dk O ij fLFkr O;fDr ds lkis{k osx] CE ds vuqfn'k gksxk] ftlls  tan = 
5

5
 = 1  

   = 45°        

 

   U;wure nwjh = QS = OQ sin 45° = 
15

2 2
km   Ans.  

 vr% yxk le; = 
PS

5 2
 = 

15

2 2 5 2
 =

3

4
hr.  

 vr% O;fDr 12:45 PM ij ikl gksxk   Ans.  
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11.  

  

 P vkSj O ds igq¡pus dk osx   
dx

dt
= v cos 60°   = 5 m/s 

 ;g ns[kk tk ldrk gS fd igq¡pus dk osx lnSo fu;r gSA   

 P, O ds ckn igq¡prk gS = 
100

5
 = 20 sec.  

 

Hkkx - III  
 

1. izkjfEHkd lkis{k osx  

  ur = 20 – (0) =  20 m/s 

 lkis{k Roj.k  

  ar = 0 

 t le; ckn muds e/; lkis{k osx   

  vr = ur + ar .t 
  = 20m/s 

  = fu;rkad

   (A) lgh gSA

  D;ksafd ;s leku Å¡pkbZ ls QSads x;s gSa  

  vr% /kjkry ij igq¡pus ij pky leku gksxha  

  leku KE ls os /kjkry ls Vdjk;saxsA   

  (B) lgh gSA   

 tgk¡ ls igys iRFkj dks QSadk tkrk gS] ogk¡ ls leku Å¡pkbZ dks r; djus esa igys iRFkj }kjk yxk le;   

  
2u

g
  = 

2 20

10


  

  nks iRFkj tc A ij gSa vkSj uhps vk jgs gSa] rc muds e/; le;kUrjky = 4 – 2 = 2 s. 

 vr% bu nksuksa ds e/; lkis{k osx fu;r gSA vr% /kjkry ls Vdjkrs le;] mudk le;kUrjky = 2s.  

  C lgh gS  

 fodYi (D) ÅtkZ laj{k.k ls lgh gSA  

 

2. igyh fLFkfr ds fy, (tc fy¶V Roj.k 'a' ls Åij dh vksj tk jgh gS)  

  t1 =
2v

g a
  ...........(i) 

 nwljh fLFkfr ds fy, (tc fy¶V  Roj.k 'a' ls uhps dh vksj tk jgh gS)  

  t2 =
2v

g a
  ...........(ii) 

 lehdj.k (i) rFkk (ii) dks ljy djus ij 

  V = 1 2

1 2

gt t

t t
  vkSj a = g 2 1

1 2

t t

t t

 
 

 
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3.   

  
 vBA = vB – vA 

       = ˆ ˆ ˆ ˆ[4i 3j] [3i 4j]   = ˆ ˆi 7 j  

 vapp = 4 cos45º + 3 cos45º + 3 cos45º – 4 cos45º 
        = 6 cos45º  

        = 3 2 m/s  
 

4. uT = 15 m/s   (Vªd dk osx) 

 ijkl = 60 m      

 
 ijkl = Vªd }kjk pyh xbZ nwjh = uT × T   

   60 = 15 × T   T = 4s = (ckWy dk) mM~M;u dky 

 T =
y2u

g
  tgk¡ uy = (tehu ds lkis{k) ckWy ds osx dk Å/okZ/kj ?kVd 

  
T g

2


 = uy  i.e. uy = 

4 10

2


 = 20 m/s  

 vc Vªd dk osx = ux = (tehu ds lkis{k) ckWy ds osx dk {kSfrt ?kVd 

  ux = 15 m/s (tehu ds lkis{k) 

 ;g blfy, gS D;ksafd nksauks fu;r osx ls {kSfrt fn'kk esa leku le; esa leku {kSfrt nwjh r; djrh gSA  

 vc, Vªd ds lkis{k ckWy dk osx = VBT rks VBTx = VBx – VTx  

 vFkkZr~, (x–v{k ds vuqfn'k) Vªd ds lkis{k ckWy dk osx = (ìFoh ds lkis{k x–v{k ds vuqfn'k) ckWy dk osx – 

 Vªd dk osx (x–v{k ds vuqfn'k)  

  VBT x = 15 – 15 = 0 

 blh çdkj,    VBT y = VBy – VTy = 20 – 0  

  VBTy = 20 m/s. 

  BTV


 = BTxV


 + BTyV


  = 0 + 20 m/s ĵ  

  Vªd ds lkis{k ckWy dk osx =  20 m/s Åij dh vksj  

 ckWy dk osx, V


 = xV


 + yV


   V


 = 15 î  + 20 ĵ    

 
  tan = 4/3    = 53º  

  pky = |V|


 = 2 215 20  = 2 25 3 4  = 25 m/s 

 (tehu ds lkis{k ckWy dk osx) = 25 m/s {kSfrt ds lkFk 53º ds dks.k ij (fp=kkuqlkj) 
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5. unh dh pky u gS rFkk ty ds lkis{k uko dh pky v gSA 

 

 tehu ls izsf{kr uko A dh pky = 2 2u v  

 tehu ls izsf{kr uko B dh pky = 2 2v u                

 unh ds funsZ'k rU=k esa] uko A rFkk B dh  

 pky leku gksxhA 

 

6. (A) xsan dk okLrfod osx = 40 m/s (Åij dh vksj) 

 hmax = hi = ff = 10 +
2(40)

2 10
  h = 90 m 

 (B) fy¶V ls vf/kdre Å¡pkbZ = 
2(30)

2 10
 = 45 m 

 (C) xsan nqckjk fy¶V ls Vdjk;sxh tc xsan dk foLFkkiu  = fy¶V dk foLFkkiu 

 40 t – 1/2 × 10 × t2 = 10 × t 

  t = 6s. 

 (D) fy¶V ds lkis{k xsan dh xfr = 30 m/s uhps dh vksj /kjrh ds lkis{k xfr = 30 – 10 = 20 m/s  

 

Hkkx - IV  
 
Sol.(1 to 3) 

 1. Vªd ds lkis{k dkj dk foLFkkiu    

  xr   = 40 + 17 + 3 + 40 = 100 m.   

   
  izkjEHk esa  

 dkj vkSj Vªd dk izkjfEHkd lkis{k osx    

  ur =  20 – 20  = 0   

  
 vUrr%  

 dkj vkSj Vªd dk lkis{k Roj.k  

  ar = 0.5 – 0  = 0.5 m/s2 

 ekuk vko';d le; =  t    vr% xfr ds f}rh; lehdj.k ls    

  xr    = ur .t + 1/2 ar.t2 

  100 = 0 + 1/2 × 0.5 × t2   t = 20 sec.   
 

    2. dkj }kjk r; nwjh   

  xc = ut +1/2 at2 
      = 20 × 20 + 1/2 × 0.5 × 202 = 500m  

    3. dkj dh vfUre pky   

      = u + at  
      = 20 + 0.5 × 20 = 30m/s.   
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Sol.  (4 & 5) 

 fdlh iz{ksI; dk iFk] vU; iz{ksI; }kjk ns[kus ij ljy js[kh; izrhr gksrk gSA  

  VA = u cos î   + (usin – gt) ĵ . VAB = (2u cos) î  

  VB = – u cos î  + (u sin– gt) ĵ .  

  aBA = g – g = 0  

U cos0 

U sin0 

U sin0 

U sin0 

U cos0 

U cos0 





U0

B
VBA

 
 Å/okZ/kj ?kVd u0 sin ijLij fujLr gks tk;saxsA lkis{k osx dsoy {kSfrt gksxk] ftldk eku 2u0cos gSA   

 vr% B {kSfrt esa A ds lkis{k ck;ha rjQ] fu;r pky 2u0 cos r; djsxk vkSj U;wure nwjh h gksxhA  

 

6. bl nwjh dks r; ¼ikj½ djus esa yxk le; rel

rel 0

S

V 2u cos



.  

 
Sol.(7 to 9) 

 igys case esa :  

 fp=k ls ;g Li"V gS fd  

 RMV , 10 m/s Å/okZ/kj gS vkSj 

 MV , 10 m/s nka;h vksj gSA       

VRVRM

VM

45° 10  2m/s  

VM

 
 nwljs case esa :  

 nkSM+rs gq, vkneh ls ns[kus ij ckfj'k dk osx 3  xquk gSA 

  vr% ckfj'k dk u;k osx R' R'M MV V V   

   og dks.k tks o"kkZ Å/okZ/kj ls cukrh gSA 

VR

VR M

VM
10  3m/s  

VM

10m/s 

 

  tan  = 
10

10 3
 ;k   = 30°    

  dks.k esa ifjorZu = 45 – 30 = 15°. 
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EXERCISE # 3 

 

Hkkx - I  
 
1.  

 
 A dh xfr dh js[kk ds yEcor~ lkis{k xfr ds fy;s  

 VA = 100 3  = VB Cos 30º 

  VB = 100 m/s 

 t0 = 
B

50 500
5sec

1V sin30º
200

2

 



      Ans.   

 

Hkkx - II  
 
1.  

  
 –240 = 10 t – 1/2 × 10t2 

 5t2 – 10t – 240 = 0 
 t2 – 2t – 48 = 0 
 t2 – 8t + 6t – 48 = 0 
 t = 8, –6 

 izFke d.k 8 lSd.M ij tehu ls Vdjk;sxkA 8 lSd.M rd lkis{k osx 30 m/s gS rFkk lkisf{kd Roj.k 'kwU; gSA  

8 lSd.M i'pkr~ lkisf{kd osx dk ifjek.k 12 lSd.M rd c<sxk tc rd f}rh; d.k lrg ls Vdjkrk gSA   

      

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Relative Motion 
 

 
 

 

Reg. & 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 
ADVRL - 19 

Toll Free : 1800 200 2244 | CIN : U80302RJ2007PLC024029 
 

2. r
ˆ ˆV 40i 50j   

 r
ˆ ˆr 80i 150j    

 tmin = 
r r

2

r

V .r 10700 107

4100 41V

   = 2.6 sec.  

 
3. X1 = – 3t2 + 8t + 10 

 î)8t6(v1 


= î2  

 Y2 = 5 – 8t3 

 ĵt24v 2
2 


 

 |î2ĵ24||vv|v 12 


 

 22 224v   

 v = 580 
 

HIGH LEVEL PROBLEMS (HLP) 

 
1. Method - 1 

 ;fn unh 'kkar gS] vkneh 1 lSd.M esa ewy fcUnq O ls 3 ehVj nwjh ij gksxkA 1 lSd.M ckn vkneh tgk¡ ij igq¡p 

ldrk gS ds lHkh laHko fcUnq dk fcUnqiFk 3 ehVj dh f=kT;k dk v)Zo`Ùk gS ftldk dsUnz O gSA (fp=k esa n'kkZ;k x;k 

fcUnqfdr v)Zo`Ùk) unh 1 m/s dh pky ls cg jgh gSA vr% ;gk¡ fLFkfr esa vfrfjDr foLFkkiu 1 m/s × 1 sec = 1m 

nka;h vksj gSA vr% 1 lSd.M ckn lHkh laHkkfor fLFkfr;ka dk fn;k x;k fcUnqiFk nka;h vkSj n'kkZ;s vuqlkj fo{ksfir gks 

tk;sxkA  

 
 vr% t = 1 lSd.M ij vkneh dh lEHkkfor fLFkfr;ksa dk fcUnqiFk dsUnz O´ (1m, 0m) ij f=kT;k 3 dk fcUnqiFk gS  

  lHkh fcUnqvksa ds fcUnqiFk dk lehdj.k gSA 

  (x – 1)2 + (y – 0)2 = 32 

 ;k (x – 1)2 + y2 = 9   
 

 Method - 2 

 ekuk vkneh lkis{k osx x v{k ls ‘’ dks.k cukrk gS rc  

 le; t ij  

  x = (3 cos + 1) t 

 vkSj y = 3 sint 

  (x – t)2 + y2 = (3 cos)2 t2  + (3 sin)2 t2 
  (x – t)2 + y2 = 9t2   

  t = 1 sec ij lehdj.k gksxh  

  (x – 1)2 + y2 = 9 
 

2. (a) 
D

2u
 

 (b)  vr = u     
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Sol.  (a)    

 unh ds lkis{k gy djus ij] nksuksa rSjkd ,d&nwljs dh vkSj ‘u’ osx ls xfr djsxsa  

 mudks tksM+us okyh js[kk ds vuqfn'k lehi igq¡pus dk osx = u – Vr sin+  u + Vr sin = 2u 

 vr% le; t = 
D

2u
    Ans.   

(b) ,d nwljs ds yEcor iFk ds fy, muds lrg ds lkis{k osx lfn'k ijLij yEcor gksus pkfg, n'kkZ;s vuqlkj 

v{k ysus ij   

 vr% feyus esa fy;k x;k le; gSA  

    

  

  AV  = (u sin + vr) ˆ ˆi ucos j    

  BV  = (vr – u sin) ˆ ˆi ucos j    

  vA o vB ds yEcor gksus ds fy, AV . BV  = 0 

  (u sin  + vr) (vr – usin ) – u2cos2 = 0     vr = u  

  unh dh pky] rSjkd dh unh ds lkis{k pky ds cjkcj gksuh pkfg,A 

 

3. ekuk d.k A ,d leku osx ls xfr'khy gS vkSj d.k B leku Roj.k ls xfr'khy gSA    

 fdlh le;] B dk A ds lkis{k osx gSA  

A
B

u

a  

 BAV  = BG AGV V  = (a)t u  

 VBA  = BAV  = 2 2 2u a t 2uatcos    

 U;wure lkis{k osx ds fy,  

  BAdv

dt
 = 0 

  2a2t – 2uacos = 0 

  t = 
ucos

a


 

 (VBA) least  = 2 2 2 2 2u u cos 2u cos     

 (VBA) least  = u sin   

 fdlh le; t =  
ucos

a


 

 nks d.kksa ds e/; nwjh  

  sBA = 2 2x y    
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 = 

2

2 21
ucos t at (usin t)

2

 
     
 

 

 =

2
2 2 2 2 2u cos u cos u sin cos

a 2a a

      
     
   

  

 =   
4 4 4 2 2

2 2

u cos u sin cos

4a a

  
   

 =  
2u cos

2a

 2 2cos 4sin    

 sBA =
2u cos

2a

 21 3sin     

 oSdfYid fof/k :       

 (VBA)least = u sin   

 fdlh le; B dk A ds lkis{k U;wure osx  

V  = uAG




–V  = atBG



(V )BA least



 
   u cos  = at 

   t =
ucos

a


  

 le; t ij A o B ds e/; nwjh ds fy,  

 
 dksT;k lw=k ls  

 s = 

2

2 2 2 21 1
u t at 2(ut) at cos

2 2

   
     
   

 

 =
2u cos

2a

 21 3sin  ,   t =
ucos

a


   iz;ksx djus ij  

 Ans. (a) (vrel)least = u sin  (b) nwjh = 
2u cos

2a


 21 3sin   

 

4. jsyxkMh ds funsZ'k ra=k esa A rFkk B ds chp dh nwjh fu;r jgrh gS tks fd  = 350  gSA blfy;s jsyxkMh ds funsZ'k 

ra=k eas nksuks ?kVukvks ds chp dh nwjh AB =  = 350 m gSA  

 /kjkry ds lkis{k bu nks fcUnqvksa ds chp nwjh  

  d =  + x1 – x2 

  =  +
1

2
 t2 – 

1

2
 (t + )2  

  =  –  t
2

 
 

 
 ~ 240 m 

 bu nks ?kVukvksa ds chp le; vUrjky =  = 60 sec.  

 funsZ'k rU=k dk osx V = 
240

60
 = 4 m/s. 
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5. (a) AB ds vuqfn'k lkis{k osx  u + v   

  BC  2 2v u  

    CD v – u 

  DA  2 2v u     

  yxk le;   

 

  t  =  
a

v u
 + 

2 2

a

v u
 + 

a

v u
 + 

2 2

a

v u
  

     = 
2 2

2a

v u
  + a

1 1

v u v u

 
 

  
  

     = 
2 2

2a

v u
 + a 

2 2

v u v u

v u

   
 

 
  

     = 
2 2

2a

v u
+

2 2

2av

v u
  

     =  2a
2 2

2 2

v u v

v u

  
 

  

  

  t  =  2a
2 2

2 2

v v u

v u

  
 

  

  

  t  = 
2 2

2a

v u
  2 2v v u  
  

  

 

    (b) AB ds vuqfn'k 

 ekuk w1 ifj.kkeh osx gS  

 

  w1  = 
u

2
  + v cos 

      =   
u

2
 + v 21 sin      

      =   
u

2
  + v

2

2

u
1

2v
   
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 blh rjg ge crk ldrs gSa  

 
 BC ds vuqfn'k ifj.kkeh osx 

  w2  =  v
2

2

u
1

2v
  –

u

2
    

 CD ds vuqfn'k ifj.kkeh osx 

  w3  =   v
2

2

u
1

2v
   –

u

2
  

 DA ds vuqfn'k ifj.kkeh osx  

  w4  =  
u

2
 + v

2

2

u
1

2v
   

  vr% dqy le; %&    

  t    =  
1

a

w
+ 

2

a

w
 + 

3

a

w
 + 

4

a

w
 

       = 
2

2

2a

u u
v 1

2v2
 

+ 
2

2

2a

u u
v 1

2v 2
 

 = 
2 2

2 2

2 2a 2v u

v u




     

 

6. ekuk vkneh AB js[kk ds lkFk dks.k ij rSjrk gS rks bldk osx tehu ds lkis{k fdlh le; t ij fp=kkuqlkj gSA 

 
 y-v{k ds vuqfn'k  

  Vy = V cos = 5 cos   

 blfy;s unh dks ikj djus esa yxk le;s  t =
d

5cos
  ....(i) 

 x-v{k ds vuqfn'k  

  Vx = u – Vsin    
dx

dt
 = 

t

2
 –  5 sin   

  
x

0

dx  = 
t

0

t
5sin dt

2

 
  

 
  

  x = 
2t

4
– 5t sin   

 x = 0 iwjh xfr ds fy,   

   
2t

4
 – 5 t sin = 0    t = 20 sin   ....(ii) 
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 lehdj.k (i) rFkk (ii) ls  

  100 cos sin   = d = 48 m 

  sin 2 = 
24

25
   2 = sin–1 

24

25

 
 
 

 

  2 = 74º    = 37º 

  2 = 106º    = 53º 

 lehdj.k (ii) ls  

   = 37º ds fy;s  t = 12 sec 

   = 53º ds fy;s  t = 16 sec 

 vkneh dk y-funsZ'kkad  

   y = 5t cos   ....(iii) 

   x = 
2

2

y

100cos 
 – y tan   

 lehdj.k (ii) rFkk (iii) ls   x = 
2y

64
–  

3y

4
 

 

7. gSyhdkWIVj rFkk cPps dk osx fp=kkuqlkj gSA 

  

 
3

80  

    
 cPps ds lkis{k gSyhdkWIVj dk osx  

 

 tan  =

80
sin – 4

3
80 16

cos –
3 3





  = 
600

800
 

  tan  = 
3

4
    = 37º    

 {kSfrt osx = 
80 16

cos –
3 3

  = 
80 16

cos37º –
3 3

= 16 m/s 

 So time taken fy;k x;k le;  =
800

16
 = 50 sec. 
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8. t = 0  
 20Vbt 


 

10Vtg 


 

  

 bgv


 = btv


 + tgv


 

 btv


 = 20 cos 37o î   + 20 sin 37o ĵ  

  = 20 ×
4

5
î  + 20 ×

3

5
ĵ   

  = 16 î  + 12 ĵ   

  tgv


 = 10 î    

  bgv


 =  26 î   + 12 ĵ   

  At  t = 0   xb = 0    xt = 0 

  ¼ekuk os t le; i'pkr~ feysaxs½   

  Xb(t) – Xb(0) =  26 t 

  Xtrain(t) – Xtrain(o) = 10t +  
1

2
at2   

  ¼ekuk xsan t le; i'pkr~ Vªsu esa ykSVsxh½   

  t =
y2.v

g
  

  t =
2 12

10


  = 

12

5
s 

  Xb(t) = Xtrain (t)  

  26.t =10 t +
1

2
at2 

  16 =
1

2
at  

  
32

t
 = a = 

40

3
m/s2    

  Vtrain(t)  = 10 + at. 

  Vtrain (t) = 10 +
40

3
  × 

12

5
 = 10 + 32 = 42 m/s 

 

9. ekuk t  le; ckn A fcUnq P ij vkSj B fcUnq Q ij gSA dqy le; T gSA vr% t le; ckn muds osx   

  VA =  at    ....(1)  
  VB =  bt     ...(2)  

 ekuk nwjh  PQ  =  x.   

 PQ ds vuqfn'k lkehI; osx  

  =  VB – VA  cos  

  
dx

dt
 = VB – VA cos = bt – at cos
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

 
0

dx  = 
T

0

(bt atcos )dt   

   = 
2bT

2
 – a 

T

0

tcos dt  .......(3)  

 x- v{k ds vuqfn'k xfr ds fy;s :  

   
T

B

0

V cos dt = 
1

2
aT2 

   
T

0

btcos dt = 
1

2
aT2 

  
T

0

t cos dt =
1

2

2aT

b
  ........ (4) 

 lehdj.k (3) esa j[kus ij     

    = 
2bT

2
 – a ×

1

2

2aT

b
  

  T = 
2 2

b

b a
 

 vc B }kjk r; nwjh  

  s = 
T

B

0

V dt  =
T

0

bt dt = 
1

2
bT2   

  s = 
1

2
b. 

2 2

2 b

b a
=  

2 2

b

b a
  Ans.    

 

10. v  =  fLFkj ty esa /kkod dk osx  =  2.5 km/hr.  

 u  = cgko dk osx =  2 km/hr.  

 rSjkd 1  ds fy,  

 fcUnq B rd igq¡pus esa yxk le;        

  t  = 
2 2

d

v u
    ................ (1)    

 rSjkd 2 ds fy;s   

 v0 = fdukjs ds vuqfn'k pyus dk osx    

 C rd igq¡pus esa yxk le;  

  t1  = 
d

v
      

 C ls B rd vkus esa yxk le;   
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  t2  = 
0

u
d

v

v
=      

0

ud

v v
 

   dqy le;  

  t  =  t1 + t2 

     = 
d

v
+ 

0

ud

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

 lehdj.k (1) o (2) ls  

  
2 2

d

v u
   = 

d

v
 + 

0

ud

v v
 

  v0  = 
2 2

2 2

v u

v v u

 
 
   

 × u 

 j[kus ij  ; v = 2.52.5 km/hr     v0  =  3 km/hr. 

 

11. ge izkIr djrs gSa 

 0v v v '    ...(1) 

 lfn'k vkjs[k ls [lehdj.k (1)] ,oa f=kHkqt ds xq.k/keZ ds mi;ksx ls  

  v’2 = v0
2 + v2 – 2v0v cos( – ) 

 or,  v’ = 2 2

0 0v v 2v vcos    = 40 km/hr   ...(2) 

 and  
v ' v

sin( ) sin


   
 or,  sin = 

v sin

v '


 

 or  = sin–1 
v sin

v '

 
 
 

 

 (2) ds mi;ksx ls v o d dk eku j[kus ij  

   = 19° 
 
12.  

 
 fn;s vuqlkj  

 (VA–VB)  xA–xB 
 

 (VA–VB)  = K(xA–xB) 
 

 tc   xA–xB    =  10 ge j[krs gS VA–VB =  10 
 

 ge izkIr djrs gS 

 10 = K10    K = 1 
 

  VA–VB = (xA–xB).........(1) 
 

 vc eku fd  
 

  xA–xB = y .................(2) 
 

 

 nksuksa vkSj ‘t’ ls lis{k vodyu djus ij  

          A Bdx dx

dt dt
  = 

dy

dt
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     (1) rFkk (2) dk mi;ksx djus ij 

 A Bd(x – x )

dt
 = xA – xB 

 A B

A B

d(x – x )

x – x
 = dt 

  
20

A B 10
n(x – x )    = t 

   t = (loge2) sec   vko’;d mRrj  

 
13. (a)  

 d.k rFkk CykWd ds Roj.k fp=kkuqlkj gS 

 CykWd ds lkis{k d.k dk Roj.k  

  = d.k dk Roj.k – CykWd dk Roj.k  

  = (g sin  î  + g cos  ĵ ) – ( g sin  î   = g cos  ĵ  

 blfy, CykWd ds lkis{k d.k dh xfr iz{ksi xfr gksxh 

 vUrj dsoy ;g gksxk dh g ds LFkku ij  g cos gksxk 

  PQ = ijkl (R) = 
2u sin2

gcos




  

  PQ = 
2u sin2

gcos




   Ans.  

 (b) tehu ds lkis{k d.k dk {ksfrt foLFkkiu 'kwU; gS] vFkkZr~ tehu ds lkis{k d.k dk izkjfEHkd osx dsoy Å/okZ/kj gS 

;k d.k ds osx dk {ksfrt ?kVd 'kwU; gSA     

 ekuk ur ry ij CykWd dk osx v uhps dh vksj gS 

 CykWd ds lkis{k d.k dk osx= u cos ( +  ) î   + u sin ( + ) ĵ  

 CykWd dk osx = – v cos  î   – v sin  ĵ    

  tehu ds lkis{k d.k dk osx = { u cos ( +  ) – v cos } + {u sin ( +  ) – v sin } ĵ  

 tSlk fd geus ns[kk fd d.k dk osx dk {ksfrt ?kVd 'kwU; gS] blfy,   

  u cos (  +  ) – v cos = 0 

 ;k      
ucos( )

v
cos

  



      (ur ry ij uhps dh vksj)  

 
ucos( )

v
cos

  



 Ans.  

 

14. t = 0 ij jk¶V rFkk eksVj cksV fcUnq A ij fLFkr gSA jk¶V dk osx ikuh ds osx ds leku gS D;ksafd jk¶V unh ds ikuh 

esa rSj jgk gSA  

 t =  = 60 min ij eksVjcksV fcUnq P ij rFkk jk¶V fcUnq B ij gSA  

 vr% A ls B rd igqapus esa jk¶V }kjk fy;k x;k le; = P ls A rd igaqpus esa eksVjcksV }kjk fy;k x;k le;  

 t =  + t0 ij nksuksa fcUnq C ij feyrs gSA  

 vr%] C ls B rd igqapus esa jk¶V }kjk fy;k x;k le; eksVjcksV }kjk C ls P rd /kkjk ds foijhr igqapus esa fy;s x;s 

le; ds cjkcj gksxkA ekuk fd ;g le; t0 gSA  
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 ekuk 

 vA = eksVjcksV dk osx, 

 vB = /kkjk dk osx = jk¶V dk osx     

  /kkjk dh fn'kk esa, 

 vc = ikuh ds lkis{k eksVjcksV dk osx  

  v0 = vA – vB 

  vA = v0 + vB 

   = 
A

AP

v
 = 

0 B

AP

v v
  

 ijUrq AB = jk¶V }kjk le;  = vBesa r; dh xbZ nwjh 

 /kkjk ds foijhr fn'kk esa, 

  v0 = vA + vB 

  vA = v0 – vB 

 vr%] PC = eksVjcksV }kjk /kkjk ds foijhr fn'kk esa le; t0 esa r; dh xbZ nwjh = (v0 – vB) t0 

 BC = jk¶V }kjk le; t0 esa r; dh xbZ nwjh = vBt0 

 fp=k ds vuqlkj   

   AP – PC = AC =  

 vFkok (v0 + vB)  – (v0 – vB) t0 =  

 vFkok v0t +vB t – v0t0 + vBt0 =    ..........(i) 

   AB + BC =  

 vFkok vBt + vBt0 =  

 vFkok vB = 
0t 

     ..........(ii) 

 lehdj.k (i) rFkk (ii) }kjk  v0t +vBt – v0t0 + vBt0 =  

 vFkok 0 0 0 0

0 0

v – v t t
t t

    
   

 vFkok v02 +  – v0t02 + t0 =  ( + t0) 

 vFkok v02 – v0t02 =  ( + t0) –  – t0 vFkok  = t0 

 (i) ds vuqlkj  

 v0 +vB – v0t0 + vBt0 =   = t0 j[kus ij  vB =  
2

 

 
15.    

   

 unh dks ikj djus esa yxk le;  t = 
d

ucos
  

 cgko x = (2u – u sin)t = (2u – u sin)
d

ucos
 

 cgko x = (2 sec – tan)d 

 
dx

d
= (2 sec tan – sec2)d = 0   2 tan = sec 

   = 30º unh dh /kkjk ds lkFk  

 unh dh /kkjk ds lkFk dks.k 30º + 90º = 120º . 
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