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(½,½, 1)
     b.
As v approaches the speed of light the ratio on the bottom line approaches 1,  this means that the sum under the square root gets closer to zero.   This would mean that you are trying to divide by zero,  this is not possible.
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  b. i.
If AB is a diameter,  the period will be 2 x 8.5 = 17 days

(1)
      ii.
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      = 1.82x1027 kg 

(½ - correct T, ½ - correct r, then ½,½,1)
3.  a.
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  b. i.
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  c. i.
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(½,½, 1)
4. a.i.
Downwards from the top plate to the bottom plate.
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    ii.
Into the page
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     c.
The magnetic field or the polarity of the plates would need to be reversed.   An either the voltage would need to be increased OR the magnitude of the magnetic field decreases.
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5. a.
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(1 - shape,  1 - current value)
    b.
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6. a.
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   b.
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      i.
wavelength = 0.1 m (
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    ii.
frequency = 3 400 Hz
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   iii.
wave speed = 340 ms-1 (
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7. a.
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(½,½, 1)
    b.
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     = 6.04 x 10-18 J

(½,½, 1)
Section B

8.a.i
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   b. i.
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     ii.
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    c.
Minimum power will just overcome the frictional torque.


[image: image88.wmf]W

 = 
[image: image89.wmf]q

G

 = 2.37 x 1200 x 2
[image: image90.wmf]p

 = 17 896.9 J

(½,½)

[image: image91.wmf]P

 = 
[image: image92.wmf]t

W

 = 
[image: image93.wmf]60

9

.

17896

 = 298.3 W 

(½,½)
    d.

[image: image94.wmf]F

 = 
[image: image95.wmf]r

mv

2

 = 
[image: image96.wmf]r

m

2

w

 = 0.3 x 125.72 x 0.2 = 948 W

(½,½, 1)
    e.
The water is forced out of them by centripetal force.  The water is free to move,  but the clothes are not (they can't pass through the holes in the drum).
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9. a.i.
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      = 2.01 x 107 ms-1
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     ii.
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(1 - shape, 1 - direction)

     ii.
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    = 0.0223 m = 2.23 cm


(½,½, 1)
  c. i.
If V is increased,  E is increased,  so F is increased,  so a is increased,  so deflection is greater.

(½,½,½,½)
     ii.
If plates are shorted,  time is shorter,  so deflection is decreased.

(½,½)
10. a.
Wire 1 sets up field B1,  magnitude at r is 
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Wire 2 is in field and carries I2 so force is 
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But by Newton's Third Law,  the force on wire 1 by wire 2 is equal in size but opposite in sense to the force of wire 2 on wire 1.


So both forces are equal and 
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(1, 1, 1)
  b. i.
D (left hand rule),  also lines get further apart the further they are from the wire denoting a reduction in field strength.
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    ii.
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  c. i.
If attracting,  current flows from Q to P.
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   iii.

[image: image131.wmf]1

B

 = 
[image: image132.wmf]2

B






(1)

[image: image133.wmf]d

p

m

2

10

0

´

 = 
[image: image134.wmf])

08

.

0

(

2

6

0

d

-

´

p

m




(1, 1)

[image: image135.wmf]d

10

 = 
[image: image136.wmf])

08

.

0

(

6

d

-






10(0.08 - d) = 6d

0.8 - 10d = 6d




16d = 0.8

d = 
[image: image137.wmf]16

8

.

0

 = 0.05 m from XY (wire carrying 10 A)



(1 - value, 1 - clear statement of position)
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11.a.
Unpolarised light has all planes of oscillation present,  polarised light has only one plane of oscillation. 
(1)
    b.
From the diagram 
ip + r = 90o
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tan ip = n = 1.33

ip = 53.3o 
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