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1. A heavy sledge is pulled across a level snowfield by a force F as shown. To keep the sledge
moving at constant velocity a horizontal force component of 200N is required.

(a) Calculate the force F needed to produce
a horizontal component of 200N on the
sledge. [2]

(b) (1) Define work done and use this definition to explain why no work is done in the
vertical direction. [3]

(i) It takes 30 minutes to pull the sledge a distance of 2.0 km across level ground.

Calculate
(I) the work done; [2]
(IT) the mean power needed. [2]

(1321-01)

PMT

Examiner
only



PMT

3 :
Examiner
only
(c) Assume the force F calculated in (a) is now applied horizontally as shown. Calculate
the initial acceleration of the sledge given that its mass is 40.0 kg and assuming that the
frictional force stays the same. [3]
» [
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2. A student uses the circuit below to produce a current-voltage graph for a 12V, 24 W filament

lamp.

(a) Show clearly on the diagram the correct
positions for the voltmeter and ammeter. [2]
(b) When the lamp is working normally,

calculate
(i) the current flowing through it; [1]

R Moveable
fe) Contact .......................................................................................................
16V I
S
L8 | R e
12V (i1)  its resistance. [1]
) 2w

(¢) The value of R is chosen so that the voltage across the lamp can be varied between 0V
and 12V. The circuit below shows the position of the moveable contact when the lamp
is operating normally (i.e. at 12'V).

Calculate the required value of R. [4]

R
e
16V T ..................................................................................................
o
gal ||
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(d) Sketch on the axes below the current-voltage graph expected for the filament lamp. [2]

Current

Voltage
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3. (a) Whatname is given to the turning effect of a force? [1]

(b) (1) A simple toy mobile, consisting of a star and a triangle is shown hanging freely.

Assume the rod AB is weightless. Calculate the weight of the triangle. [2]
Thread attaChied e
to ceiling
\— .......................................................................................................................
A 040m 0.20m B
40N ————
(1)  Hence calculate the tension in the thread attached to the ceiling. [1]

(c¢) The mobile is now attached to another weightless rod CD of length 0.80m, making
a more complex mobile as shown. A sphere of weight 9.0 N is attached toD and the

mobile is hung freely from the ceiling.

0.80m

90N
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(1) The distance x can be adjusted to allow the rod CD to hang horizontally.
Calculate x. [3]

(1) The original star and triangle mobile is now replaced with a single ‘crescent
moon’ of weight 12.0 N as shown. Explain whether x will now have to increase,
decrease or stay the same to keep CD horizontal. [2]
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4. (a) A velocity-time graph is given for a body which is accelerating in a straight line.

velocity
A

V

> time

(1) Using the symbols given on the graph, write down an expression for the gradient
and state what it represents. [2]

(i)) Using the symbols given on the graph, write down an expression for the area
under the graph and state what it represents. [2]

(i)  Hence or otherwise show clearly that, using the usual symbols,

X =ut+ %at2 [2]
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(b)

(¢)

A cyclist accelerates from rest with a constant acceleration of 0.50ms 2 for 12.0s.
Calculate

(1) the distance travelled in this time; [2]

(i) the maximum velocity attained. [2]

After 12.0s, the cyclist stops pedalling and ‘freewheels’ to a standstill with constant
deceleration over a distance of 120m.

(1) Calculate the time taken for the cyclist to decelerate to a stand-still. [2]

(i) Calculate the magnitude of the cyclist’s deceleration. [2]

Turn over.
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(d) Draw an acceleration-time graph on the grid below for the whole of the cyclist’s
journey. [4]

(e) In reality the cyclist would not slow down with constant deceleration. This is because
the total resistive force acting on the cyclist consists of a constant frictional force of
8.0N and an air resistance force which is proportional to the square of the cyclist’s
velocity.

(1)  When the cyclist was travelling with maximum velocity, the total resistive force
acting was 165N. Calculate the force of air resistance at this velocity. [1]

(1) Hence calculate the total resistive force acting when the cyclist is moving at half
the maximum velocity. [2]
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5. (a) Starting from a relevant equation, show that the unit of resistivity is Q m. [2]

(b) A cable consists of 14 strands of copper wire, each of diameter 1.3 mm.

Strand of copper
wire

(i) Show that the cross-sectional area of one strand of the copper wire is
approximately 1.3 x 10 m? [1]

(i) Hence calculate the resistance of one strand of length 20.0m. [1]
[Resistivity of copper = 1.7 x 10 Q m].
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(iv)  Showing your working clearly, calculate the ratio:

Energy dissipated in one second in a single strand carrying a current of 3.0 A [3]

Energy dissipated in one second in the whole cable carrying a current of 3.0A

(v)  Give an advantage of the 14 strand copper cable over

(I) asingle strand copper cable of 1.3 mm diameter, [1]

(IT) a solid core cable of the same total cross-sectional area. [1]
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(¢) Consider one strand of length 20.0m as shown. The strand contains 2.0 X 10** free
electrons.

20.0m

(1) Calculate the number of free electrons per unit volume in this wire. [1]

(1) Hence calculate the mean drift velocity of electrons in the strand when there is a
current of 3.0A in it. [2]

(i) Determine the mean drift velocity in the whole (14 strand) cable when there is a
current of 3.0 A in it. [3]
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6. (a) Anequation which can be applied to a cell of emf E and internal resistance r is
V=E-1Ir

(1) What does V represent? [1]

(1) What does Ir represent? [1]

(b) A voltmeter connected across the terminals of a cell reads 2.4 V. An ammeter (whose
resistance is zero) reads 6.0 A when connected briefly across the cell.

ffffffffffffffffffffffffffffffffffffffff

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

24V 6.0A
(1)  Write down the emf of the cell. [1]
(i) Calculate the internal resistance of the cell. [1]
(i)  Give one reason for not leaving the ammeter connected to the cell. [1]
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Calculate the current through a 2.0Q resistor when it is connected across the cell.  [2]

ffffffffffffffffffff

Determine the number of cells of this type which, when connected in series with the
2.0Q resistor, will produce a current of 3.0A. [4]
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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, = 602 x 10 mol
Fundamental electronic charge e 1:60 x 10" 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 = 98lms”
Gravitational field strength at sea level g = 981 Nkg'
Universal constant of gravitation G = 667x10" Nm?kg?
Planck constant h = 663%x10"7]s
Boltzmann constant k = 138x107JK"
Speed of light in vacuo c = 300x10°ms"
Permittivity of free space & = 885x10"”Fm"
Permeability of free space o = 4mx10"Hm'
Stefan constant c = 567x10*Wm?K"*
Wien constant W = 290x10°mK

T/IK = 6/°C + 27315

lu=166x10"kg
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Mathematical Information

SI multipliers
Multiple Prefix Symbol Multiple Prefix Symbol
10718 atto a 10° kilo k
107° femto f 10° mega M
10" pico p 10’ giga G
107 nano n 10" tera T
10° micro H 10° peta p
10° milli m 10" exa E
107 centi c 10" zetta zZ
Areas and Volumes
Area of a circle = 77’ = ”sz Area of a triangle = % base x height
Solid Surface area Volume
rectangular block 2(lh+hb+1b) Ibh
cylinder 2gr(r+h) rih
sphere 47r’ % rr’
Trigonometry p
0 |
R L Q
ing = £Q - QR _PQ  sinf _
sinf = PR’ cosf = PR’ tan6 = OR’ cosd =tanf
PR’ = PQ’ + QR’
Logarithms (A2 only)
[Unless otherwise specified ‘log’ can be loge (i.e.In) or 1Og1o']
log (ab) =loga +logb log (%) =loga—-logh
logx"=nlogx logee’“:lnek"=kx

log 2=1In2=0-693
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