[bookmark: _GoBack]Collisions PPQ’s Solutions

	1.         (a)
	                           L.M. 2u = 2x + y
	M1 A1

	
	
                           NEL  y  x = u
	M1 A1

	
	
                Solving to x = u   (*)
	M1 A1

	
	
                                 y = u    (*)
	A1               (7)

	(b)
	
                    () eu
	B1

	
	

                    L.M  u  eu = w
	M1 A1

	
	

                    NEL  w = 
	M1 A1

	
	
Solving to     e =                                                                        accept 0.7812s
	M1 A1        (7)

	(c)
	Q still has velocity and will bounce back from wall colliding with stationary P.
	B1               (1)

	
	
	(15 marks)

	2.         (a)
	   u            0
A           e           B
                
        v1          v2
	mu  = mv1 + 2mv2
	M1 A1

	m
2m

	
	eu = v1 + v2
	M1 A1

	
	
	

v1 = (1 – 2e);   v2 = (1 + e)
	M1 A1 A1  (7)

	
	
	
	

	(b)
	

v1 > 0    (1 – 2e) > 0    e < 
	M1 A1        (2)

	(c)
	   v2          0
A                        B
                
        v3          v4
	2mv2 = 2mv3 + 4mv4
	M1

	2m
4m

	
	ev2 = v3 + v4
	

	
	
	

v3 = (1 – 2e) = (1 – 2e)(1 + e)
	M1 A1

	
	
	
	

	
	Further collision if v1 > v3
	

	
	

                     i.e. if (1 – 2e) > (1 – 2e)(1 + e)
	M1

	
	                     i.e. if 3 > 1 + e  (as (1 – 2e) > 0)
	

	
	                     i.e. if 2 > e
	M1

	
	which is always true, so further collision occurs
	A1 cso        (6)

	
	
	(15 marks)

	3 a)
	
          2u     2u			
								
    3m        2m								    
          v	      2u

CLM:		

          

NLI:		 

                               
	M1 A1

      A1

M1 A1

M1 A1  (7)

	
b)
	   2u	      0	   
			                                                     
 2m	          5m
				 
  x	           y


		

            						       


Solve:											so B does not overtake A				
			So no more collisions								
	M1 A1
A1
M1 A1
M1
A1 cso (7)


	4.         (a)
	u 	 0		CLM: mu = mv1 + 3 mv2
	B1

	
	m	3m		NIL: eu =  v1 + v2
	M1 A1

	
	v1	v2		solving,
	dep. M1

	
	
			v2 = (1 + e)*
	A1              (5)

	(b)
	
Solving for v1; 
	M1 A1             (2)

	(c)
	




m  (1  3e)2 + 3m  (1 + e)2 =  mu2
	M1 A1 f.t. A1              

	
	
		e2 = 
	dep. M1 A1

	
	
		e = 
	A1                   (6)

	(d)
	

v1 =  (1  3  ) = 0  at rest.

	A1 c.s.o.         (1)

	
	
	(14 marks)

	5
	
(a)                  LM        
	M1 A1

	
	
                     NEL         
	B1

	
	
                   Solving to          *                           cso
	M1 A1   5

	
	
(b)                               finding x, with or without e = 0.4
	M1

	
	
               
	A1

	
	
          P moves towards wall and Q rebounds from wall
	

	
	
                      second collision                               ft any positive x
	A1 ft      3     

	
	
(c)               
	B1

	       
	                    Speed of Q on rebound is 3.6fu
	

	
	
                    For second collision 
	M1

	
	
                                                                              ignore f   1
	A1         3   11


[image: ]	                  
	

	                                                      	
											
		
oleObject2.bin

image3.wmf
9

8


oleObject3.bin

image4.wmf
9

8


oleObject4.bin

image5.wmf
9

10


oleObject5.bin

image6.wmf
9

8


oleObject6.bin

image7.wmf
3

1


oleObject7.bin

image8.wmf
÷

ø

ö

ç

è

æ

+

eu

u

9

8

9

5


oleObject8.bin

image9.wmf
32

25


oleObject9.bin

image10.wmf
3

u


oleObject10.bin

image11.wmf
3

u


oleObject11.bin

image12.wmf
3

u


oleObject12.bin

image13.wmf
2

1


oleObject13.bin

image14.wmf
3

2

v


oleObject14.bin

image15.wmf
9

u


oleObject15.bin

oleObject16.bin

oleObject17.bin

image16.wmf
 


oleObject18.bin



image17.wmf
mu

mv

mu

mu

4

3

4

6

+

=

-


oleObject19.bin

image18.wmf
u

v

3

2

-

=

Þ


oleObject20.bin

image19.wmf
u

e

v

u

4

.

2

=

-


oleObject21.bin

image20.wmf
.

4

3

2

3

8

=

Þ

=

Þ

e

u

eu


oleObject22.bin

image21.wmf
 


oleObject23.bin



image22.wmf
mu

mx

my

4

2

5

=

+


oleObject24.bin

image23.wmf
u

u

x

y

5

6

5

3

2

.

=

=

-


oleObject25.bin

image24.wmf
u

x

7

2

-

=


oleObject26.bin

image25.wmf
u

u

3

2

7

2

á


oleObject27.bin

image26.wmf
4

u


oleObject28.bin

image27.wmf
)

3

1

(

4

e

u

-


oleObject29.bin

image28.wmf
2

1


oleObject30.bin

image29.wmf
16

2

u


oleObject31.bin

oleObject32.bin

oleObject33.bin

image30.wmf
6

1


image1.wmf
3

1


oleObject34.bin

image31.wmf
9

1


oleObject35.bin

image32.wmf
3

1


oleObject36.bin

image33.wmf
4

u


oleObject37.bin

image34.wmf
3

1


oleObject38.bin

image35.wmf
1023

mumxmy

=+


oleObject1.bin

oleObject39.bin

image36.wmf
5

yxeu

-=


oleObject40.bin

image37.wmf
(

)

21

yeu

=+


oleObject41.bin

image38.wmf
23

xueu

=-


oleObject42.bin

image39.wmf
0.8

xu

=


oleObject43.bin

image40.wmf
0

x

>Þ


image2.wmf
9

5


oleObject44.bin

image41.wmf
Þ


oleObject45.bin

image42.wmf
0.4

xu

=-


oleObject46.bin

image43.wmf
3.60.4

fuu

>


oleObject47.bin

image44.wmf
1

9

f

>


oleObject48.bin

image45.emf

