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Section A %

Answer all the questions.

Write your answers in the spaces provided on the question paper.

1 Fig. 1.1 shows a spring that a student uses to find the weight of an object X.

spring

Fig. 1.1

She measures the length of the spring with no load and then with a 6.0N weight attached.
She then measures the length of the spring with object X attached. The spring returns to its
unstretched length when each load is removed. The pupil’s results are shown below.

length of spring with no load = 21.0cm
length of spring with the 6.0N weight = 33.0cm
length of spring with the object X = 28.0cm
Calculate the weight of object X.
Weight = e N [3]
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2 Some powder of mass 30g is poured into a measuring cylinder containing water.
Fig. 2.1 shows the measuring cylinder before and after the powder is added.

The powder is insoluble in water and there are no air bubbles in the water. All volumes are

\

cm?3
-100

measured in cm3.

Calculate the density of the powder.
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-100
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Fig. 2.1

density =
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3 Fig. 3.1 shows the total forces acting forwards and backwards on a car at different times X, Y ”

and Z during a journey.

time X

time Y

time Z

Fig. 3.1

In each case, the car is moving forwards. The mass of the car is 1000kg.

(a) State the name of one of the forces that is acting in the opposite direction to the motion

of the car.
.................................................................................................................................... (1]
(b) (i) State whether the speed of the car is changing at time X.
Explain your answer.
SPEEA AT X IS it ie e e e e e e e e e e e e e e e aaa
EXPlANALION ..coooieiiiiieece e
............................................................................................................................ [1]
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(ii) State whether the speed of the car at time Z is increasing, decreasing or is constant.

Explain your answer.

S 0L =0 = 7 1= P

EXPIANATION ... e e e

5

(c) Calculate the acceleration of the car at time Y.

© UCLES 2008
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4 Fig. 4.1 shows a lever that is used to lift a heavy object. *

heavy object

Fig. 4.1

A force of 25N is applied at a distance of 90cm from the pivot P. The load F on the lever is
5.0cm from pivot P. The directions of the 25N force and of the load F are both at right-angles
to the lever.

(a) Calculate the load F on the lever.

State the unit.

(b) The point of application of the force of 25N is moved through a distance of 0.08 m in the
direction of the 25N force. Calculate the work done on the lever.

State the unit.

WOTrK dONE = .iiiiiiiiiiiiiiieieeeeeeeceeee e [3]
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5 Fig. 5.1 shows the speed-time graph for the motion of a car. ”

40 »
speed 7
m/s P
30 > <
20 A
10 e
O A
0 1 2 3 4 5 6 7 8 9 10 11 12 183
time/s
Fig. 5.1
(a) Calculate the acceleration of the car.
acceleration = ........ccceceeeeeeeeeeeenennn, m/s® [2]

(b) Calculate the distance travelled by the car during the first 12s of its motion.

distance travelled = ........ccccccoiiiiiiis m [2]
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6 Fig. 6.1 shows a resistor that is being used to measure the temperature of a liquid. At the
lower fixed point, the reading on the voltmeter is 12.0V and the reading on the ammeter is

—F——
®

—1

Fig. 6.1

(a) State what is meant by the lower fixed point.

(b) Show that the resistance of the resistor at the lower fixed point is 400 Q.

(2]

(c) The resistance of the resistor is 404€Q) at the upper fixed point. At an unknown
temperature X, the resistance is 403Q2.

Calculate the temperature X.

temperature = ... °C [2]
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7 Fig. 7.1 shows an electric bell that is suspended in a glass bell-jar. A vacuum pump slowly ”

removes air from the bell-jar.

electric bell

ol

glass —»

«— bell-jar

- o

_L—> to vacuum pump

Fig. 7.1

(a) Sound travels through the air in the bell-jar and then through the glass. State how the
speed of the sound changes, if at all, as it passes from the air into the glass.
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A wave travelling along the surface of water has a wavelength of 8cm and a frequency of
5Hz.

8

(a) State whether the wave is transverse or longitudinal.

Explain your answer.

type of wave

reason

9 Fig. 9.1 shows two rods of iron inside a coil of wire.

rods

SN T T

( Y A S S W T ron
[ | ] T J | ] ]

Fig. 9.1

(a) Suggest and explain what happens to the rods when the current in the circuit is switched

on.
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10 (a) lodine-131 (1§§I) decays to form an isotope of xenon by emitting beta-particles.

(i) State the nature of a beta-particle.

(ii) State the number of protons in the nucleus of the isotope of xenon that is formed by
the decay of iodine-131.

NUMDEN = ..o [1]
(iii) State the number of electrons in a neutral atom of xenon.

NUMDEr = ... [1]
(iv) State the number of neutrons in the nucleus of the isotope of xenon.

(U ] o= [1]

(b) State which type of emission from radioactive sources is a component of the
electromagnetic spectrum.
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Section B

Answer any two questions.

Write your answers on the lined paper provided and, if necessary, continue on separate answer paper.

11 (a)

(b)
(c)

12 (a)

(b)

(c)

13 (a)

(b)

(c)

Describe an experiment to compare the angle of incidence with the angle of reflection for light
reflected at a plane mirror. State the result that you would expect. [5]
Describe the image formed in a plane mirror and state its position. 2]
Draw a ray diagram to show how a thin converging lens may form a diminished real image.

[3]

Describe an experiment to show that dull black surfaces are better absorbers of infra-red
radiation than shiny silver surfaces. [5]

Describe how thermal energy from the hot water inside a metal tank is lost to the

surroundings. [3]
Explain why double-glazed windows reduce the transfer of thermal energy. 2]
Draw a diagram of a simple generator and explain how it produces an e.m.f. [5]

State and explain two ways in which the e.m.f. produced in the generator may be increased.
[4]

Suggest why many electrical appliances are earthed. 1]
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