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Answer all questions.

(@) Newton’s second law of motion can be expressed by the equation:

YF=ma
Showing your reasoning, determine Y F in the free body diagram below. [2]
40N
A
50N = ® » 30N
\
40N

(b) A glider is being towed horizontally through the air at constant velocity. The diagram
shows the forces acting on the glider.

Tension, T’

}, Drag = 800N

__________________ - Se—————d

y
Weight = 6000N

(i) Calculate the tension, 7, in the tow line. [2]
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(ii) Calculate the lift force, L, on the glider. [3]
(c) The power used to tow the glider is 40 kW. Determine the horizontal velocity of the towing
aircraft. 2]
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2.

(@) A velocity-time graph is given for a body which is accelerating.

Velocity‘

v

0 t 'ﬁme

Using the symbols given on the graph, show that:

v=u+at [2]

(b) The flight path for a cannonball fired horizontally from the top of a cliff is shown. At the
same instant, a second cannonball is released and falls vertically from the same initial
height. The second cannonball is shown at two positions during its descent.

_____________ Flight path of

e cannonball fired
from cliff

Cannonball
released vertically

(shown in two
positions) \ '

360m
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(i) Draw on the diagram the expected positions of the fired cannonball at the same
instants as each of the positions indicated by the dropped cannonball. Explain your
reasoning. Ignore air resistance. [3]

(i)  The cannonball fired from the cannon impacts with the ground 3.20s after being
fired.

I. Calculate the height from which the cannonball was fired. 2]

ground. [4]

only
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3.

A passenger at an airport pulls a travel case as shown.

(a) When the passenger is stationary, a free body diagram for the travel case is shown below.
It is held at rest by the passenger’s hand at H and its centre of gravity is at G. The mass
of the case is 8.5kg.

JF
70cm H
R
[ M€}
—
y Weight
12cm
(i) Define the moment of a force. [1]
(i)  Calculate the size of the upward pull, F, of the hand on the case. [3]
(iii)  Calculate the value of R, the force of the ground on the case. [1]
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(iv) Explain how repacking the case so as to move the centre of gravity further away
from the wheel would affect the size of force F. 2]

(b) The passenger now walks at 1.4ms~"! onto a walkway of length d metres which is itself
moving at 0.8 ms~'. At the instant she steps on the walkway, another passenger initially
alongside decides not to take the walkway, but instead walks alongside it at a speed of
1.5ms™". The passenger on the walkway takes a time, ¢, to reach the end. The passenger
walking alongside takes an additional 14 seconds before reaching the end of the
walkway.

d metres

(i) Write down an expression for the distance, d, travelled by the passenger on the
walkway. (1]

(i)  Write down an expression for the distance, d, travelled by the passenger walking
alongside the walkway. [1]

only
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4,

of a wire.

As afirst step the student takes readings of the current in the wire against applied potential
difference. The results are shown in the table.

Applied pd / V 0.10

0.20

0.30

0.40

0.50

0.60

Current/ A

0.08

0.16

0.24

0.32

0.40

0.48

(i) Draw a circuit diagram of the arrangement that could have been used to obtain the

readings.

(i) Plot a graph of current (y-axis) against potential difference (x-axis).
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(i) The student measures the length of the wire to be 1.45m and the diameter to be
4.0 x 10~*m. Show that the resistivity of tin is approximately 1 x 10~ Qm. [3]

(iv) Draw on the same grid (opposite) the current against potential difference graph
for a metal wire of the same length and diameter but with double the resistivity of
tin. 1]

(b) (i) Calculate the mass of wire used in the experiment given that the density of tin is
7310kgm3, [2]

(i) Determine the total number of free electrons in this wire given that an atom of tin
has a mass of 1.97 x 10~2°kg and each atom contributes 4 free electrons. 2]

(iii)  Calculate the mean drift velocity of the electrons in the wire when the currentin it is
0.32 A. [3]
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(@ In the following circuits the resistance of X is greater than the resistance of Y. o

Circuit A

(i) For Circuit A, compare the current through, and the potential difference across X
and Y. (]

Circuit B

For Circuit B, compare the current through, and the potential difference across X
and . [1]
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(b) The diagram below shows three resistors connected together as part of a circuit. The
internal resistance, r, of the cell is also shown.

| | 1

| I e —
02A 1200
| I

6.0Q
—
8.0Q
L T
(i) Show in clear steps that the current in the 8.0Q resistor is 0.3 A. 2]

5.4V. [3]

(i) Explain why the potential difference across the combination of three resistors is
less than the emf of the cell. [2]

(iv) Calculate the internal resistance, r, of the cell given that its emfis 6.0V. 2]
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(a) (i) Compare the movement of free electrons in a metal before and after a potential
difference is applied to the metal. [4]

(i) Hence explain how resistance arises in a metal when a potential difference is
applied to it. (1]

(b) A resistor is connected for many hours to a cell. The graph shows the variation of
current, 1, through the resistor with time, .

Current/A
0.06 %
\
0.04
\
\
0.02
\
\
\
0 =
0 2 4 6

Time/hours
(i) Calculate the charge which passes through the resistor:

l.  during the first 5 hours; (2]
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II. inthe last hour. 1]

(i) Calculate the energy dissipated by the resistor during the first 5 hours given that the
cell has an emf of 3.2V. [Assume internal resistance = 0Q.] [2]

(iii) Calculate the rate at which the resistor dissipates energy during the first
5 hours. [1]
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(a) (i) State what is meant by the spring constant, «. 1]
(i)  Show that the unit of kK may be written as kgs2. 2]

(b) A brief experiment is carried out in order to determine & for a spring. The following results
are obtained.

Weight, 7, attached to Stretched length of
spring / N spring/ m
Stretched 1.0 0.25
length : i
5.0 0.45
w

(i) Determine the value of k, stating any assumptions you make. [3]
(i) Determine the unstretched length of the spring. Show your reasoning. [2]
(i)  Calculate the elastic potential energy stored in the spring when W = 5.0N. [3]

END OF PAPER
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CbOC PHYSICS - Data Booklet

A clean copy of this booklet should be issued to candidates for their use during each GCE
Physics examination.

Centres are asked to issue this booklet to candidates at the start of the GCE Physics course to
enable them to become familiar with its contents and layout.

Values and Conversions

Avogadro constant N, = 6-02 x 10® mol™
Fundamental electronic charge e = 160x10"C

Mass of an electron m, = 9-11 x 10 kg
Molar gas constant R = 831Jmol'K™
Acceleration due to gravity at sea level g = 981ms™
Gravitational field strength at sea level g = 9:81Nkg™

Universal constant of gravitation G = 667 x 10" Nm?kg™
Planck constant h = 663x10Js
Boltzmann constant k = 138x102JK™
Speed of light in vacuo c = 3:00x10°ms™
Permittivity of free space & = 885x 10" Fm™
Permeability of free space Uo = 4m x107"Hm™
Stefan constant o = 567 x10°*Wm32K™*
Wien constant W = 290 x 10° mK

TIK= 6/°C + 273-15

1u=1-66 x 10 kg
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AS
kmax
AoT*
efficiency = useful energy transfer < 100%
total energy input
Particle Physics
Leptons Quarks
particle electron electron neutrino
(symbol) ) () up (u) | down (d)
— 2 _1
charge (e) 1 0 3 2
lepton
number 1 1 0 0
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Fields
E
E
E4
8
Orbiting Bodies
Centre of mass:
Period of Mutual Orbit:

Options

A:

oC

B: Electromagnetism and Space-Time

B: The Newtonian Revolution

d_1 1

TP TE topp

1 1 1

—_ = =4

TP TE tinfconj

p=a(l-eg)

I =a(l+e¢)

TpVp = TAVA

C: o o oeV

E: Carnot efficiency
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S| multipliers

Mathematical Information

Multiple Prefix Symbol Multiple Prefix Symbol
1018 atto a 103 kilo k
10-1° femto f 106 mega M
1012 pico P 10° giga G
10—° nano n 102 tera T
106 micro n 10" peta P
10-3 milli m 1018 exa E
102 centi c 102! zetta z

Areas and Volumes

2
Area of a circle = tr2 = % Area of a triangle = % base x height
Solid Surface area Volume

rectangular block 2 (lh + hb + Ib) Ibh

cylinder 21ty (r + h) wrlh

sphere 452 43_1 T3
Trigonometry

P
0 [
R Q
o= PQ _ QR _PQ  sing _
sinf@ = PR’ cosf = PR’ tan@ = QR cosf tan@

PR2 = PQ? + QR?

Logarithms (A2 only)
[Unless otherwise specified ‘log’ can be log, (i.e. In) or log,.]

log(ab) = loga + logh log (%) =loga—logh

log x" = nlogx log. ek = Inekx = kx

log.2 =1In2 = 0693
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