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1 conservation of momentum …. 

 

( )1000 5 1000 0 5 1000 1 5 1000 3000m m m´ = ´ ⋅ + + ´ ⋅ + = = 2000  
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2  

( )

( )

N2 down slope

sin 5

9 8 sin 5 0 854126... 3 s.f.

mg ma

a

=

= ⋅ = ⋅ = ⋅0 854   





 

time to reach bottom ….. 

( )

21
2

21
25 0 854126 3 42167... 3 s.f.

s ut at

t t

= +

= ´ ⋅ ´ = ⋅ = ⋅3 42 s 
 

speed at bottom … 

2 2 22 8 54126.... 2 92254...v u as v v= + = ⋅ = ⋅ = ⋅ -12 92 ms  

 

 

 

 

[2] 

 

 

[2] 

 

[2] 

 

 

 

3 the resultant is in the direction of the acceleration. 

 

normal to the direction of acceleration … 

( )5N2 sin 60 5 0 5 7735... 3 s.f.sin 60F F- = = = ⋅ = ⋅5 77   
  

 

2 5magnitude of resultant 5 cos 60 acceleration 0 4
⋅= = ⋅ = = ⋅⋅

-22 5 N 6 25 ms  

        

 

[1] 

 

 

[2] 

 

[4] 

 

 

 

4  
1 1 0 9

area of trapezium 1
2

OA
æ ⋅ + ⋅ ö÷ç= = ´ =÷ç ÷çè ø

1 m  

 

 
1
2area of triangle 4 0 8 1 6m 1 6 1AB OB= = ´ ´ ⋅ = ⋅ \ = ⋅ - = ⋅0 6 m  

 
-2 -20 2 0 8deceleration 0 2 ms deceleration 0 2 ms1 4OA AB

⋅ ⋅= = ⋅ = = ⋅ the same!  
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a

       mg 

      R 



5 first stage … 

  2 2 2 22 25 0 2 250v u as a a= + = + ´ = ⋅ -21 25 ms  

 

third stage … 

  
25 0

40 600 m
2 2

u v
s t

+ æ + öæ ö ÷÷ çç= = =÷÷ çç ÷ ÷ç çè ø è ø
 

 

    total distance travelled 0 25 11 25 0 6= ⋅ + ⋅ + ⋅ = ⋅12 1 km  

 

 
( )N2

100000 200000 1 25D

D



- = ´ ⋅

= 350000 N

 

 

third stage … 

25 0 625 100000 200000 0 62540a R R- - --= = ⋅ - = ´ ⋅ = 25000 N  
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6 2 15and 15 when 25 15 625 625v k t v t k k= = =  =  = = 3
125         (show) 

 

 2 3 33 1 1
125 125 125d d 25x v t t t t OA= = = \ = ´ =ò ò 125 m  

 

 36 1
125 125

d
so when 0 72, 15 s 15

d

v
a t a t x

t
= = = ⋅ = \ = ´ = 27 m  
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7  

on the point of sliding up the plane … 

4 9 cos10 4 82555...R = ⋅ = ⋅  

 

( )

( )

N2 0 15 4 9 sin10 0

N2 9 8 0

A T R

B m T

ü- ⋅ - ⋅ = ïïïýï⋅ - = ïïþ



 

 

9 8 0 15 4 82555... 4 9 sin10

0 160684... (3 d.p.)  (show)

m

m

⋅ = ⋅ ´ ⋅ + ⋅

= ⋅ = ⋅0 161



 

 

when on the point of sliding down the plane … 

9 8 4 9 sin10 0 15 4 82555... 0 012963... (3 d.p.)m m⋅ = ⋅ - ⋅ ´ ⋅ = ⋅ = ⋅0 013  

  

horizontal board … 

   limiting friction on A 0 15 0 5 9 8 0 735= ⋅ ´ ⋅ ´ ⋅ = ⋅  

 

weight of B is …..  
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Total   [60]  

A

     4.9 

  R 

T

     T 

9.8m       

B

0.1
5R

200 000 kg
D100 000


