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PHYSICS 
Paper 2 Theory Practice

Candidates answer on the Question Paper. 
No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Write your Centre number, candidate number and name on all the work you hand in.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.
DO NOT WRITE IN ANY BARCODES.

Section A
Answer all questions.
Write your answers in the spaces provided on the Question Paper.

Section B
Answer any two questions.
Write your answers in the spaces provided on the Question Paper.

Electronic calculators may be used.
You may lose marks if you do not show your working or if you do not use appropriate units.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.M
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Section A

Answer all the questions in this section. Answer in the spaces provided.

1 Fig. 1.1 shows a satellite travelling at a constant speed in a circular orbit around the Earth.

satellite

Fig. 1.1 (not to scale)

(a) State how speed differs from velocity.

 ...................................................................................................................................................

 .............................................................................................................................................. [1]

(b) As it orbits the Earth, the satellite is experiencing an acceleration.

(i) Explain, in terms of its velocity, why the satellite is accelerating.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

(ii) On Fig. 1.1, draw an arrow, starting on the satellite, to show the direction of the satellite’s
acceleration. [1]

(c) As the satellite orbits the Earth, it experiences a force due to gravitational attraction.

State and explain whether this force does work on the satellite and state whether the energy
of the satellite is affected.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]
Total [6]
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2 (a) where extension/stretching stops being proportional to force/load/weight/mass
or extension/load = constant
or point where length or extension against load graph curves C1 [1]
(b) 4 = k 6 or 4/6 or 6/4 or 6 × 2/4 or 3 (cm) seen C1
11 cm A1 [2]
(c) different weights/masses/load and measure new length B1
how extension is found e.g. reading on scale for loaded spring subtracted from
reading with no load/mass/original B1 [2]
 
4 (a) (point) C immediately above tip of pivot (and in middle(vertically) of screwdriver
( ±1 mm)) B1
(b) (i) 0.64 N B1
(ii) arrow W vertically downwards through candidate’s C or pivot B1
(c) no resultant force or upward force = downward force or force left = force right B1
no resultant moment (of force) or clockwise moment = anticlockwise moment B1 [5]
5 (a) more telephone signals (at one time)
OR great(er) bandwidth; more data (per sec); more signals
OR faster data/information transfer
OR less attenuation; less energy/power/signal loss;
OR long(er) distance (before regeneration)
OR (more) secure
OR less noise/interference OR high(er) quality/clear(er) B1
(b) (i) correct normal and angle marked B1
(ii) total internal reflection B1
angle of incidence is larger than critical angle B1
(c) (n =) sin i/sin r in any form numerical or algebraic C1
35(.2644)° unit ° needed A1 [6]

6 (a) current is directly proportional to voltage (accept voltage/current = constant, but
not just = R) B1
if temperature/physical conditions constant B1
(b) (R=) V/I in any form algebraic or using any value of V and I from graph C1
20 Ω A1
(c) (i) 40 Ω or 2 × (b) B1
(ii) straight line graph through origin below given line ecf (b) (e.g. accept above
line if R < 20) M1
goes through 0.1 A at 4 V ecf (b) (e.g. allow through 0.2 A at 2 V if R = 10 Ω) A1 [7]
7 (a) (i) horizontal arrow to right (by eye) [B1]
(ii) forces / resultant causes moment or (turns because) force is not at pivot [B1]
(b) mark made at one end/pole/direction of compass (on paper) [B1]
move compass so that other end of compass is on mark and remark [B1]
join marks made as compass moved on in some way (to draw line) [B1]
[5]
8 (a) neutrons and protons together and alone in the middle B1
5 protons B1
7 neutrons (if protons and neutrons unlabelled 1/2) B1
5 electrons and electrons surrounding nucleus B1
(b) (i) 6 B1
(ii) 12 B1 [6]
 

10 (a) (i) refraction B1
(ii) (n =) sin i/sin r C1
sin 45°/sin 29° C1
1.4585 to more than 1 sig. fig. A1
(iii) the angle of incidence/incident angle is greater than the critical angle B1
total internal reflection occurs B1
(iv) correct refraction at C with ray parallel to AB B1
correct reflection (and correct refraction on other face i.e. downwards) B1
(b) (i) Any TWO of:
undeviated ray through centre of lens
ray parallel to axis through point 3 cm from lens on right after lens
ray through point 3 cm to left of lens parallel to axis after lens M2
rays converge and vertical image drawn and labelled I A1
(ii) 1.2 ± 0.2 cm B1
(iii) 1. real image (can be) formed on screen; virtual image not found on screen;
rays converge on real image; rays do not converge on virtual image;
rays only appear/seem to come from a point on virtual image B1
2. place object within focal length; between lens and focal point/principal
focus B1
view from other side of lens; look through lens; image same side as/behind
object B1 [15]
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