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5.

u
vy

v2

10m/s

37º

       

vy

2vs/m8º37cos10 

 Collide  

vy


2v

then  u2vv
uv
uv

1e 22
2

2 








 ...(1)

6.  (a) Given mmmm 321 

when m
1
 and m

2
 stickes then

Momentum Conservation

 v)mm(vm 211 ...(A)


















21

1

mm

vm
v velocity after collision of (m

1
 + m

2
)

2
v

v  ...(B)

and velocity of m
3
 = 0 just after impact.

(b) Now just after impact the total energy

22
21 mv

4
1

)v()mm(
2
1

E  ...(1)

The K.E. of m
3
 will max. (K.E. of m

2
 will minimum) when

spring is in normal position and after some time of impact
at this time if velocity are v

2
 and v

3
  then momentum

conservation

m1 m2 m3

v2 v3



394,50 - Rajeev Gandhi Nagar Kota, Ph. No. : 93141-87482, 0744-2209671
IVRS No : 0744-2439051, 52, 53, www.motioniitjee.com, info@motioniitjee.com

Page # 17Solutions Slot � 2 (Physics)

3322121 vmv)mm(v)mm( 

or 33211 vm2)mm(vm 

from (A) 32 vv2v  ...(2)

 Total energy after impact remain same for all time
so

if EE 

222
3

2
2 mv

4
1

)o(k
2
1

vm
2
1

vm2
2
1



2
3

2
2

2 v2v4v  ...(3)

from (2) and (3) element v
2

2
3

2
32 v2

2

vv
4v 







 


2
33

2
3

22 v2vv2vvv 

3
v2

v3  ...(4)

22
3max mv

9
2

mv
2
1

E.K 

(c) from (4) and (2)

3
v2

v2v 2   
6
v

v2 

so 2
2

min mv
12
1

6
v

m
2
1

E.K 









(d) When their velocity will same from mome. con.

 v)mmm(vm 3211

3/vv 

Ene. constant so

2
m

22 )x(k
2
1

)v(m3
2
1

mv
4
1



2
m

2
2 )x(K2

9
mv6

mv 

v.
k6

m
xcm  Ans.

7.

m

2m v

y

yx



3
2

)mm2(
)o(m)(m2

ycm






 ...(1)

3
v2

mm2
)o(mmv2

vcm 



 ...(2)

the velocity of 2m w.r.t. C.M.

3/vvv cm 

Then
3/

)3/v(m2
T

2




T

cm

2m v � v = v/3cm 

3/

3/
)3/v(m2 2





2v
m

3
2

T 

8.

v2

v1



2B1Axcm vmvm0)v( 

2
A

B
1 v

m
m

v  ...(1)

E. conservation

2
2B

2
1AA vm

2
1

vm
2
1

gm  ...(2)

(1) and (2)

2
2B

2

2
A

B
AA )v(m

2
1

v
m

m
m

2
1

gm 














2
2B

A

2
B

A vm
m
m

gn2










































B

A

2

B

A2
2

m
m

1

g
m

m
2v



...(3)



2
Avm

T    
2

21
A

vv
mT 







 




)mm(
m

m
g2T BA

B

A 














9.

v1

v2

v3

After collision

then m.c.

m10 = mv
2
 + 2mv

1
 

2
3

10 = v
2
 + 1v3 ...(1)



394,50 - Rajeev Gandhi Nagar Kota, Ph. No. : 93141-87482, 0744-2209671
IVRS No : 0744-2439051, 52, 53, www.motioniitjee.com, info@motioniitjee.com

Page # 18 Solutions Slot � 2 (Physics)

and e = 1 = 
2/310

2/3v�v 21

21 v3�v2310  ...(2)

from (1) and (2)

10 = v
2
 + 







 

2

v10
3 2

20 = 2v
2
 + 30 + 3v

2

5v
2
= 10   v

2
 = � 2m/s

10. (a) v
cm

 remain same

)mm(

)0(mi�vm
v

21

200
cm




   i�

3

v
v 0

cm 

(b) In x direction
m

1
v

0
 = m

1
(0) + m

2
(v

2
 cos )

v
0
 = 2v

2
cos  ...(1)

In y direction 0 = m
1
v

0
/2 � m

2
 (v

2
 sin )

v
0
 = 4v

2
 sin  ....(2)

(c) eq. (2)  1

= tan
v2
v4

2

2
 

2
1

tan 

so sin  = 
5

1
, so from (2) v

2
 = 

4
5

v
0

(d) k = k
f
 � k

i

k = 
2
01

2
22

2
0

1 vm
2

1
�vm

2

1

2

v
m

2

1










  = 










 


2
0

2
0

2
0

1 v�
16

v52
4
v

m
2
1

k = 








8
3

vm
2
1

�
2
01  =  

2
01vm

16
1

�

So no elastic

11.

y

x

z

    

30°

v=6m/s

y

60°

vcos60°

z
The ball will have velocity at heighest point

)k�(60cosvi�4  ,  )k�(2/6i�4 

when they collide then momentum conservation

)k�3i�4(m    = 1vm2


k�
2
3

i�2v1 


,

so 
4
9

2|v| 2
1 


=
2
25

 = 2.5 m/sec

v2

T = 0

v1

T = 0 when v
2
 = 0   T = 



2
2mv

mg2v)m2(
2
1 2

1     g2v2
1 

g2

v2
1    m

108
)5.2( 2




 = 0.3125 m

12. v2 v2R



cosv1

cosv2

v1



I

RIcos30°

I

Icos30°

Icos60°

sin = 
2
1

  = 30°

cos = 
2
1

  = 60°

2/3v

2/v2/3v

2/3v

cosvcosv
e 2121 






e = 1   3u = 3v1  + v
2

...(1)

2I cos 30° = mv
1
 + mu ...(2)

I cos 60° = mv
2

...(3)

2

1

v
uv

32


 ...(5)

v
1
 + u = ]3v�3u[32 1

7v
1
 = 5u

 v
1
 = 

7
u5


