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CHAPTER 10 TEST REVIEW -- MARKSCHEME

1. C
2. A
3. B
4. D
5. D
6. Gravitational potential
(@ the work done per unit mass;
in bringing a small/point mass;
from infinity to the point (in the gravitational field); 3
(b)  from the graph Vo = 3.9 (+0.2) x 10" J kg™*;
V, 39,
%_&_5’
=7.8(x2) Nkg™; 3
(c) 2.0x 10" m above surface is 2.5 x 10’ m from centre;
AV between surface and 2.5 x 10'm = (3.9 — 0.80) x 10’
=3.1(x0.2) x 10" I kg'};
Ve /ZmAV _J2AV -
m
= |/6.2x107 =7.9(+0.2)x10° ms™*; 4
Award [3 max] if the candidate forgets that the distances are from the
centre (answer 3.2 x 10° m s‘l), ie the candidate must show AV.
7. C
8 A
9. A
10. A
11. D
12. A
13. D
14. C
15. (@) aconductor contains “free” electrons and insulators do not / OWTTE; 1
(b)  to have a current electrons must be accelerated/move along the wire;
and so a (electric) force must act on them;
this is provided by the electric field,; 3
(c) 88x108N;
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(d)

(e)
16. ()
(b)
17.  (a)
(b)

similarity:

both follow an inverse square law;

difference:

gravitational force is always attractive/is much weaker than electric
force / electric force can be repulsion/is much stronger than
gravitational force;

(i) 25Nkg™;
N 25R°
i M = :
(i) s
_ 25x7.0%x10™
6.7x107
= 1.8 x 10%" kg
mv’  GMm
r r2 '
Ey = lmvz :GMm;
2 2r
Ep= _GMm (hence magnitude o Ex = % magnitude of Ep);
r

(i)  total energy = (KE + PE =) _V_;n :

7 2
_ (_ 4.0x10 Zs.leo :J 16x 10

(i) v= WV :(oruseof E, = %mvz)

=6.3x10°ms?;
7 2
(i) total energy in new orbit = (— 2.0x10 28'2“0 =J -0.82 x 10%° (J);
energy required = (1.6 x 10 1%~ 0.82 x 10'% =) 7.8 x 10° J;
or

total energy is proportional to Ep;

s0 energy required = — (b)(i) + 2 = 8 or 8.2 x 10° J; (allow
ECF from (b)(i))

force acting per unit charge;
on positive test / point charge;

lines connecting plate and ground equally

spaced in the central

region of thundercloud and touching both
plates; (judge by eye)

edge effects shown;

(accept either edge effect A or B shown on
diagram)

field direction correct;

thunderclond
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18.

(©)

(a)

(b)

(©)

(i)

(ii)

(iii)

(iii)

1.2x107
_2917x10°°

~ 8.85x10%2
=33x10°NClorvm;
edge of thundercloud parallel to ground;
thundercloud and ground effectively of infinite length;
permittivity of air same as vacuum;

= 2,
I
35
1800
=20 ms;
use of energy = p.d. x charge;
average p.d. = 1.25 x 108 (V);
energy released =1.25 x 108 x 35;
=4.4x10°;
Award [3 max] for 8.8 GJ if average p.d. point omitted.
Allow ecf from (c)(ii).

o= ( ks J: 2.917 x 10° (C m™);

use of %mv2 =qV;

% x 4% 1,66 x 1027 x 2 =2 x 1.6 x 101 x 2400:

(v=48x10°ms?)

(i)

(ii)

(i)

600
0.80x1072 "

=7.5x10*V m™; (accept unitas N C?)
force = (Eq =) 7.5 x 10* x 2 x 1.6 x 10°*;
(=2.4x 10 N)

E=

24x107
4x1.66x1072""
(=3.6 x 10 ms?)
Do not penalize twice for omission of 2 in charge of a-particle.
2.4x107
( 4.8x10°

for motion in direction of electric field

acceleration =

=j =50x10°%s;

distance dropped in 50 ns = % x 3.6 x 10* x (5.0 x 107%)?;

=0.45 cm;
a-particle starts 0.40 cm from above plate and so hits it/ OWTTE ;

2 max
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