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1 i component of velocity preserved … 

7 6 cos 9 2 cos 40

(3 s.f.)
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\ ⋅ = ⋅

= ⋅22 0



  

 

Impulse is in the j direction (normal to surface) and … 

 

( ) ( )Impulse 0 5 7 6 sin21 9796... 0 5 9 2 sin 40

4 3790...

(3 s.f.)

-= ⋅ ⋅ ⋅ - ⋅ ⋅

= ⋅

= ⋅4 38 Ns
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4, 0 gives ka
mx a v A

-
= = =  

( )4 4
2so speed k
m a x= -  

 

when P reaches O (x = 0)  speed = 2
2
k
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at the release … 

( ) 792
3 2N2 0 8 5 9 8 5

29 8

a

a

⋅ ´ ⋅ - ´ ⋅ =

= ⋅
 

 

so the initial acceleration is 29.8 ms-2 (upwards) 

 

 

when the string becomes slack, by conservation of energy … 

 

    

2 27921 1
2 2 3 2

2

gain in K.E. = loss in E.P.E. - gain in G.P.E.

5 0 8 5 9 8 0 8

16

v

v

⋅´ ´ = ´ ´ ⋅ - ´ ⋅ ´ ⋅

=
-1speed = 4 ms
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( )
2 2N2 2 3mvmg mg v gaa + = =

speed = 3ga

 

 

energy …. 

  
( ) ( )21 1 3

2 2 23

6s

mv m ga mg a

v ga

= +

=
 

 

( ) ( )6N2 radially cos 60 m gaT mg a

T

- =

= 13
2 mg
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after the collision …           
0 8A B

vu é ùé ù
ê úê ú= = ê úê úê ú ê úë û ë û

v v  

 

 

   
momentum 3 2 45

5 15
restitution 10

u v
u v

u v

+ = üïïï = =ýï- + = ïïþ
 

 

velocity of A =  5 ms-1 to the right,     velocity of B  =  17 ms-1 at  ⋅28 1  above line of centres 
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( ) ( ) ( ) ( )M 3 6sin 40 147 1 8 sin 50 147 3 6 sin 50 0

87 5938...

B F

F

⋅ + ⋅ - ⋅ =

= ⋅

  

 

87 5938...
0 59587...147

3 s.f.  (show)

F Rm m
⋅

£  ³ = ⋅

⋅0 596³m

 

 

 

( )M 87 5938... 0 6 147 0 3 9 8 0 3 0

2 8762... (3 s.f.)

X M

M

⋅ ´ ⋅ - ´ ⋅ - ⋅ ´ ⋅ =

= ⋅ = ⋅2 88
 

 

147 9 8 175 18....C M= + ⋅ = ⋅  

 

so for block/ground interaction …. 

 87 5938...' (3 s.f.)175 18...m ⋅³ = ⋅⋅ 0 500  
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( ) 3 92
0 16N2 0 02 0 196 0 008 0

i.e.  

x ⋅
⋅ ⋅ = ⋅ - ´ ⋅ =

acceleration is zero at E


 

 

 

 

When the stone is x  below E  (and still in contact with the spring) …. 

 

   

( ) ( )

( )

3 92
0 16N2 0 02 0 196 0 008

9 8 9 8 1225

1225 (show)

x x

x x

x x

⋅
⋅

-

 ⋅ = ⋅ - ´ ⋅ +

= ⋅ - ⋅ +

=







 

 

Hence we have SHM and a solution in the form 

 

            ( )sin 35x a t=  where t is the time after first passing E. 

 

Using  ( )2 2 2 2v a xw= -   yields … 

                   ( )( )22 2 20 21 35 0 008    (3 s.f.)a -⋅ = - ⋅  ⋅= 0 01 a  

 

Loses contact with the spring when 

          
( )

( )

0 008

0 01sin 35 0 008

sin 35 0 8

0 063265...

x

t

t

t

-

-

-

= ⋅

⋅ = ⋅

= ⋅

= ⋅

 

 

so   the stone remains in contact with the spring for 0.0633 s  (3 s.f.) 
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