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SECTION A
Answerall questions in the spaces provided.

Total for this section: 25 marks

1 (a) State the difference between vector and scalar quantities.

(1 mark)

(b) Stateoneexample of a vector quantity (other than force) amelexample of a scalar quantity.

o= =T o U T= T 011 Y USRS
(2 mark)

(c) A 6.0N force and a 4.0N force act on a body of mass 7.0kg at the same time. Calculate the
maximum and minimum accelerations that can be experienced by the body.

Maximum acceleration..........cccccccceeeeeieiiiieiiniinnnn. Minimum acceleration.............cccoeeeeeeeniiiideenn.
(3 marks)
2 A vehicle accelerates uniformly from a speed of 4.0 his a speed of 12 m$in 6.0s.
(@) Calculate the vehicle's acceleration.
Acceleration...........oooooieioiiiie e .
(2 marks)
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Detach this perforated page at the start of the examination.

Foundation Physics Mechanics Formulae Waves and Nuclear Physics Formulae
B . .. AD
moment of force = Fd fringe spacing = g
v = utat single slit diffraction minimum sin 8 = %
s = ut+3at’ diffraction grating nlA = dsin6
0
v = u’+2as Doppler shift Tf = % forv<<c
s = 2(u+vt Hubblelaw v = Hd

radioactive decay 4 = AN

for a spring, F' kOl

Properties of Quarks

tored i ing = $F01 = Lk(Q1Y
criergy storec i a spring 2 z (0D Type of quark| Charge  |Baryon number
T — 1 up u +3e +3
/ down d —te +3
— 2 1
u —3e -3
Foundation Physics Electricity Formulae d +tie —1
I = ndvg Lepton Numbers
Particl Lepton number L
1t
terminal p.d. = E—1Ir arele L, L, L,
e 1
. S e’ -1
in series circuit, R = R, + R, + R, + ... ) 1
T, |
- g L1 11 i 1
in parallel circuit, R R + R, + R, + T 7
U, 1
output voltage across R, = R, X input voltage U -1
! R +R, T 1
Tt -1
v, 1
7, 1

Geometrical and Trigonometrical Relationships

) ) . a
circumference of circle = 20 sinf = v
) b
area of a circle = [Ir? ¢ cosf = va
a
a
surface area of sphere = 40’ - tanf = B
b
volume of sphere = % 0’ ¢t =a+b

Turn over »
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(b) On the axes below, draw a graph of speed against time for the vehicle covering the 6.0s period in
which it accelerates.

(2 marks)

(c) Calculate the distance travelled by the vehicle during its 6.0 s period of acceleration.

(D IES] = 1 (o =TT ..
(2 marks)

3 A small hydroelectric power station uses water which falls through a height of 4.8 m.

(a) Calculate the change in potential energy of a 1.0 kg mass of water falling through a vertical
height of 4.8 m.

gravitational field strengtly = 9.8 N kg *

Change in potential energy..............cccceeeeeeenn. :
(2 marks)

Turn over »
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(b) Statetwo factors that affect the usefulness of hydroelectric power stations for electri

production.

4 (a) Figure 1shows a graph o¥ againstl for a filament lamp. Calculate the maximum resistang

of the lamp over the range shown by the graph.

VIV 4

12

N\,

10

AN

N\,

N\

1

Figure 1

RESISTANCE. ..o .

>
2 IA

(2 marks)

(3 marks)

(b) Sketch, on the axes below, a graph of current against potential difference for a diode.

TP/0202/PHB1

current/At
IR 0 2 pd/V

(2 marks)
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5 (a) (i) Name an electrical component that could be used as a position sensor.

(b) Statetwo situations in which the measurement of a quantity would have to be done by remote
sensing. For each example state a reason why remote sensing is essential.

[ S T (U =L (] o [T
RS- 170 1 T
Y =Yoo a0 IS (UE= 110 A H PR R

RS- 170 1 T

(2 marks)

TURN OVER FOR THE NEXT QUESTION
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SECTION B

Answerall questions in the spaces provided.

6 Total for this question: 14 marks

€) (i) State how to calculate the moment of a force about a point.

(2 marks)

(b) Figure 2 shows a trailer attached to the towbar of a stationary car. The weight of the trailer is
1800 N and is shown acting through its centre of gravity.

. 2.5m -
i —» 0.35m —
1 + i
F i i
! .
O C
v P
1800N
Figure 2
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(i) Calculate the forceF, exerted by the towbar on the trailer.

(3 marks)

(i) Fis the normal reaction of the road on both of the trailer’s wheels. Cal&ylate

" (2 marks)

ckly

(c) The moment exerted by the trailer on the towbar will be different when the car is moving qui
how

forward at a constant speed. Without performing any further calculations, state and explain
the moment will differ. You should consider the moments acting about the Pobmt
Figure 2. Two of the 5 marks in this question are for the quality of your written communicatig

(5 marks)

Turn over »
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7 Total for this question: 12 marks

A rugby ball is kicked towards the goal posts showfRigure 3 from a position directly in front of
the posts. The ball passes over the cross-bar and between the posts.

Figure 3

(&) The ball takes 1.5s to reach a point vertically above the cross-bar of the posts.

(i) Calculate the ball's horizontal component of veloaity, Ignore air resistance.

(2 marks)

(i) The ball reaches its maximum height at the same time as it passes over the cross-bar.
State the vertical component of velocity when the ball is at its maximum height.

TP/0202/PHB1
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(i) The ball's maximum height is 11 m. Calculatg, the vertical component of velocity of the
ball immediately after it has been kicked. Ignore the effects of air resistance.

acceleration due to gravity,= 9.8 m s°

(3 marks)

(b) (i) Determine the magnitude of the initial velocitypf the ball immediately after it is kicked.

A2 PP PERTPRR

(3 marks)

(i) Determine the angle above the horizontal at which the ball was kicked.

ANGIE.. .o ———

(1 mark)

(c) State and explain at what instant the ball will have its maximum kinetic energy.

(2 marks)

Turn over »
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8 Total for this question: 8 marks

In the circuit inFigure 4, R, can be varied between 0 and 2R kThe resistance of the LDR,, can
vary from 20Q2 to 30 K2 as the lighting conditions vary. The battery has no internal resistance.

E=60V __ / l
y

Figure 4

(a) Calculate theninimum possible value of the potential differentgacross the LDR.

(3 marks)

(b) The circuit shown ifrigure 4 can be used to monitor the brightness of the light falling on to the
LDR. The values oY are processed by a computer. Describe Ydws to be changed to make
it suitable for computer processing. Two of the 5 marks in this question are for the quality of
your written communication.

(5 marks)
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9 Total for this question: 7 marks

A copper cable connecting a car’s battery to its starter motor carries a current of 150 A. | The
maximum voltage drop across the cable should be 0.13V.

(@) Show that the maximum permitted resistance of the cable should be approximately
9.0 x 10 * Q.

(2 mark)
(b) The length of the cable is 0.24 m. Calculate the minimum cross-sectional area of the cable.

resistivity of copper = 1.6« 10 °Qm

MiNIMUM CroSS-SECHIONAI ArA.......cevniireiieiiee ettt e e dieeens

(3 marks)
(c) Calculate the drift velocity of electrons in the cable when the current is 150 A.
the number of electrons per unit volumefor copper = 1.1x 10°m™?
e, the charge of an electron=1.6 x 10" *°C
Drift VEIOCItY......uueieeiiiii e .
(3 marks)
Turn over »
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Total for this question: 9 marks

Figure 5 shows several 12V, 21 W lamps connected in parallel. The circuit is protected by a
which melts if the current in the circuit exceeds 15A.

|

| SR

N
</
-V

v _—" (X) (X) (X) (X) WX

________________

AN
\ s
¥

Figure 5

(@) Determine the maximum number,of lamps that can be used without melting the fuse.

(4 marks)

(b) Show that the working resistance of a single 12V, 21 W lamp Q6.9

(2 marks)

TP/0202/PHB1
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(c) Two of the 12V, 21 W lamps are connected in parallel with a 12V, 4.0 W lamp of resista

36() as shown irFigure 6.

Calculate the resistance of the parallel combination of lamps, when they are working norma

TP/0202/PHB1

6.9Q 6.9Q

Figure 6

36 Q

ince

ly.

RESISIANCE. .. et

END OF QUESTIONS

(3 marks)
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