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conservation of momentum  () 

 

      0 03 0 05 1 2 0 03 1 3v v-⋅ = ⋅ ´ ⋅ + ⋅ ´ ⋅ = ⋅0 7  
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2 21 1

2 2200 1 50 50s ut at a a= + = ´ + ´ ´ = ⋅0 12  

 
2 2 2at midpoint, 100 2 1 2 0 12 100 25s v u as v= = + = + ´ ⋅ ´ = = 5  

 

[3] 

 

[3] 

 

 

3 

  

The forces are in equilibrium so they sum to form a triangle … 

 

     ( )2 2 1 6 66 6 11 2 tan 11 2P x - ⋅= ⋅ + ⋅ = ⋅ = = ⋅⋅13 0 30 5  

 

When force P is removed, the resultant is of magnitude 13 N  in the direction opposite to force P. 
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( )7 5 1 5acceleration of 40A ⋅ - ⋅= = ⋅ -20 15  ms  

 
1
2distance  resumes behind  = area of upper triangle = 50 6A B ´ ´ = 150 m  

 

150time interval 7 5= =⋅ 20 s  
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( )N2 1100 1000 1250a a - = = ⋅0 08  

 
 

 

       ( )N2 150 200 0 08P P - = ´ ⋅ = 166  

 

 

 ( )N2 150 200 0 75a a - - = = ⋅  

 

and so the acceleration of the car will also be –0.75 ms-2 

 

      ( )N2 850 1050 0 75D D- - = ´ ⋅ = ⋅62 5  
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2 34 8 0 06 0 004s t t t= ⋅ + ⋅ - ⋅ ⋅ ⋅ ⋅ ⋅ ⋅2= 4 8 + 0 12 0 012 0 12 - 0 024v t - t a = t

 

0 120 50 024a t s⋅=  = =  =⋅ 25  

 

when v is half the initial velocity… 
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required distance 
202 3

5
4 8 0 06 0 004 88 25t t té ù= ⋅ + ⋅ - ⋅ = - =ë û 63 m  
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deceleration of block = 2/4 = 0.5 ms-2 

( )N2 down slope 1 96 sin11 0 2 0 5

0 47398563...

(3 s.f.)

F

F

-⋅ - = ⋅ ´ ⋅

= ⋅

= ⋅0 474  



 

 

( )N2 normal to slope 1 96 cos11 0

1 923989...

R

R

- ⋅ =

= ⋅



 

limiting friction … 

0 47398... 0 246355...    (3 s.f.)1 9239...
FF R Em m ⋅= = = = ⋅ = ⋅⋅ 0 246  

 

 

when the block is at rest and just about to slide … 

 

( ) ( )

( )1

N2 down slope sin cos 0

tan

tan 0 246355...

mg mga m a

m a

a -

- =

=

= ⋅ = ⋅13 8

 

 

when the block is accelerating …. 

 

( ) ( ) ( )N2 down slope sin cos 1 cos

sin cos

tan 1

mg mg mga m a m a

a a

a

- = -

=

=
o= 45a
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