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Equations

power = voltage X current

P=VI
voltage
current = —g 1= K
resistance R
d= distance
SPeed = ime
. . A
acceleration [or deceleration] = change.m velocity a= ld
time t
acceleration = gradient of a velocity-time graph
momentum = mass % velocity p=my
resultant force = mass x acceleration F=ma
change in momentum Al
force = 9 - F= 2p
time t
work = force x distance W = Fd

S| multipliers

Prefix Multiplier
1
-3 -
m 10 1000
K 10° 1000
M 108 1000000
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Answer all questions.

1. Study the circuit below and answer the questions that follow:

R X;
N
Y,

(@) Underline the word or phrase which correctly completes each sentence.

(i) The current through the resistor, R, is measured using an
(ammeter / voltmeter / resistor) connected in (single / series / parallel). [2]

(i)  The current through the resistor, R, is (less than / the same as / more than) the
current through X. [1]

(iii) Xis (an ammeter / a voltmeter / a variable resistor). 1]

(b) The following measurements were taken from the meters in the circuit.

Voltage (V) Current (A)
0.0 0.0
2.0 1.0
4.0 2.0
6.0 3.0
8.0 4.0
12.0 6.0
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(i) Plot the data on the grid below and draw a suitable line. [3]
Current (A)
A
6.0
5.0
4.0
3.0
2.0
1.0
0 -
0 2.0 4.0 6.0 8.0 10.0 12.0
Voltage (V)
(i)  Use the graph and the equation:
. _ Vvoltage
resistance =
current
to calculate the resistance of the resistor, R. [2]
resistance = ... Q
© WJEC CBAC Ltd. (4473-01) Turn over.
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2. On 14 October 2012 Felix Baumgartner created a new world record when he jumped from a o

stationary balloon at a height of 39km above the surface of the Earth. At 42s of free fall he
reached a terminal velocity of 373 m/s which is greater than the speed of sound.

(@) Puta tick (/) alongside the three correct statements below. [3]

Felix accelerated for the whole 39km.

In the first 42 s his weight was greater than the air resistance.

In the first 42 s the air resistance was greater than his weight.

The speed of sound is less than 373 m/s.

In the first 42 s the air resistance decreased the further he fell.

During the fall, his inertia remained constant.

(b) The mass of Felix and his suit was 100 kg.

Use the equation:
momentum = mass X velocity

to calculate his momentum at terminal velocity. [2]

momentum = ... kg m/s

(c) Use your answer from (b) and the equation:

change in momentum
time

force =

to calculate the mean resultant force on him in the first 42 s. [2]
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The mass of a sample of a radioactive isotope is 64 g and it has a count rate of 800 counts per

minute. It is a gamma emitter.

It has a half-life of 30 minutes.

Radioactive decay follows the pattern below:

Original One Another A t Another A t
rigina half-life | Amount | half-life | 2\MOUN half-life | Moun
amountof | __—_ O remaining | — | f€maining | ______ | remaining | ______ >
radioactive is halve dg is halved is halved
isotope again again
(a) (i) Find out how many half-lives it takes for the count rate to fall to 50 counts per
minute. (]
(i)  How long does it take for the count rate to fall to 50 counts per minute? 2]
time= ...
unit o
(iii)  What mass of the radioactive isotope remains at this time? 1]
MasS = . g
(b) Explain why this radioactive isotope would be suitable as a radioactive tracer in medicine.

[2]
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70 m

The diagram shows the positions of a ball at 0.5s intervals as it rolls down a 10 m track. It took
0.5s to roll from A to B, then another 0.5s to roll from B to C and so on.

(a) (i) Write down the distance travelled by the ball from A to E. 1]
distance = ... m
(i)  Write down the time taken for the ball to travel from A to E. 1]
time = . ... S
(b) Use the equation:
distance
speed = “{ime
to calculate the mean speed as the ball rolled from A to E. 1]
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(c) State how the diagram shows that the ball is accelerating as it moves. 1] oy
(d) Describe how the positions of the ball would be different if the track was less steep. [1]
5
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5. The diagram below shows some of the forces acting on a car of mass 800kg. On Earth, the o

weight of 1kg is 10N.

Direction of motion

-
o p Total drag force
Driving force > o ’ 3000N
\/
Weight
(a) (i) Describe the difference between the weight and the mass of the car. [2]
(i) Calculate the weight of the car. 1]

(b) (i) The caris travelling at a constant speed. Write down the size of the driving force.

[1]
driving force = ... N

(i)  The driving force is now increased to 4200N.
Calculate the resultant horizontal force on the car. 1]
resultant force = ... N
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(i)  Use the equation: only

resultant force
mass

acceleration =

to calculate the acceleration of the car. 2]

acceleration = ... m/s?

(iv) Explain why the car will eventually reach a new higher constant speed when the
driving force is increased to 4 200 N. [2]

11
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6.

A car is moving at a speed of 15m/s. A child runs out into the road causing the driver to make
an emergency stop.

(@ The graph shows how the speed of the car changes from the moment the driver sees the

child.
Speed (m/s)
A
15
N\
\\
N
\‘\
10 N
5 N
\\
N
\‘\
N\,
N\,
0 >
0 1 2 3 4
Time (s)

(i) What was the reaction time of the driver? 1]
.................................. s
(i)  How long did it take the car to stop once the brakes were applied? [1]
.................................. s
(i)  Use an equation from page 2 to calculate the deceleration of the car. 2]
deceleration = ... m/s?

(iv) Explain how the graph would be different for a driver who had drunk alcohol.  [2]
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(v) Explain how the graph would be different if it had been a wet day. 2]

(b) In an emergency stop, the driver in the car moves forward before being stopped by the
seat belt.

The graph shows the force exerted by the seat belt on the driver during the emergency

stop.
Force exerted by seat belt (N)
A
300
200
100
0 =
0 10 20 30
Distance moved by the driver (m)
(i) Use an equation from page 2 to calculate the work done to stop the driver. [3]

work done = ..o J

(i)  How much energy is transferred from the driver during the emergency stop?  [1]

12
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7. Nuclear fission and nuclear fusion are examples of nuclear reactions. Typical nuclear fission

and nuclear fusion reactions are shown below.
(a) (i) Complete the equation for the first reaction. 2]
235 1 — > 90 144 1
»U + n Sr + ', Xe + ol

(i)  Explain how the first reaction could lead to an uncontrolled chain reaction. 2]

(b) fH and ?H are both isotopes of hydrogen.

Compare the structure of the nuclei of these two isotopes. 2]

© WJEC CBAC Ltd. (4473-01)



15

(¢) Nuclear fission and nuclear fusion both produce heat energy. Describe and compare
nuclear fission and nuclear fusion reactions. [6 QWC]

Include in your answer:
» what happens in each of the reactions;
» the problems associated with each reaction.

(You are not required to include any detail on moderators or control rods.)

END OF PAPER
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