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Equations

power = voltage X current P=VI
voltage
resistance = votage R= Y
current 1
d= distance
SPeed = Time
. . A
acceleration [or deceleration] = change.m velocity a= il
time t
acceleration = gradient of a velocity-time graph
momentum = mass X velocity p=my
resultant force = mass X acceleration F=ma
change in momentum A
force = 9 - F= 'l
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. The overall stopping distance of a car is made up of two parts, thinking distance and braking
distance.

(a) The table below shows how the thinking distance, braking distance and overall stopping
distance change if the driving conditions change. Complete the following table using the

words increases, decreases or no change. [3]
Effect on Effect on Effect on
Condition thinking braking overall stopping
distance distance distance
Poor brakes no change increases increases
Driver under
the influence of no change increases
alcohol | .
Driver drives at
decreases decreases
a lower speed
Wet road increases increases

(b) The table shows the thinking distance and braking distance for a car travelling at 30 m/s.
The questions that follow are about this car.

Speed (m/s) Thinking distance (m) | Braking distance (m)
30 18 75

(i) Use the equation:

time = distance
speed
to calculate the driver’s thinking time. 2]
thinking time = ... S
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(i)  The brakes produce a stopping force of 1200N. Use the equation:
work = force x distance
to calculate the work done by the brakes in stopping the car. [2]
work done = ... J
(i)  When the brakes are applied, the car stops in 5s. Use the equation:
deceleration = changg in speed
time
to calculate its deceleration. [2]
deceleration = ... m/s?
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2. (a) Complete the sentences below using words from the box. [3]
Each word may be used once, more than once, or not at all.

voltage power current

(i)  Anammeter measures the ... through a circuit.

(i)  When lamps are connected in series they all have the same ...
through them.

(i)  When lamps are connected in parallel they all have the same ...,

across them.

(b) Two identical lamps, each of resistance 8Q are connected in parallel. They are connected
to a 12V battery.

(i) Use the equation:

current= _voltage _

resistance
to calculate the current through one lamp. [2]
current = A
(i)  What is the reading on the ammeter? [1]
................................... A
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(iii)  Use an equation from page 2 to calculate the power of one lamp. [3]

(c) The same two lamps are now connected in series with the same battery.
The resistance of the circuit has now increased so it is four times bigger than when the
lamps were in parallel.

X

Describe fully the effect this has on the current through the battery. 2]
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3. (a) Acaristravelling at 20m/s before slowing down to a velocity of 5m/s.
(i) Calculate the change in velocity of the car. 1]

change in velocity = ... m/s

(i)  The driver of the car has a mass of 60 kg. Use the equation:
momentum = mass % velocity

to calculate the change in momentum of the driver. 1]

change in momentum = ... kgm/s
(i)  The car slowed down for 6s. Use the equation:

change in momentum
time

force =

to calculate the size of the force acting on the driver during braking. State the unit.

(2]

(b) In another situation, the car slowed down from 20m/s to 5m/s in less time. Explain what
effect this has on the force acting on the driver. [2]

(c) Seat belts help to keep drivers and passengers safer when the car stops suddenly during
an accident.
Name two other safety features that help to do this. 2]
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4. The table below gives information about some elements. o
Nucleon Proton Number of neutrons
Element Symbol number (A) number (Z) in a nucleus
Hydrogen H 1 1 0
Helium He 4 2
Iron Fe | 26 30
Lead Pb 207 82 125
Krypton Kr 90 36 54
Barium Ba 144 56 88
Uranium U 235 92 143
(a) Complete the table. 2]
(b)  Tritium has a proton number of 1 and a nucleon number of 3.
Tritium is an isotope of one of the elements in the table above. Which one? [1]
. . . 235
(¢) The nuclear symbol for uranium is written as ¢, U.
Use information in the table above to answer the following questions.
(i) Complete the nuclear symbol for lead. Pb [1]
(i)  In a nuclear reactor, uranium undergoes fission by absorbing a neutron (én).
The products of this reaction are krypton, barium and two neutrons.
Complete the equation below for this reaction. [2]
235 1 1
92U + On T e, + ............................ + .......... On
(d) Complete the sentences below by underlining the correct word(s) in the brackets. [2]
(i) Ina nuclear reactor the moderator (slows down / speeds up / absorbs) neutrons.
(i)  In a nuclear reactor the control rods (slow down / speed up / absorb) neutrons.
8
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5. Aclass of students were using dice to model radioactive decay.

There were 8 groups of students.

Each group of students had 50 dice.

The 50 dice were rolled.

Any that landed with a 6 facing upwards were removed.

The remaining dice were counted.

The remaining dice were rolled again and again, taking away the 6’s each time.
The table shows the results from one group and from the whole class.

Roll Number of dice remaining
number | One group’s results Class results
0 50 400
1 42 330
2 37 280
3 28 230
4 26 190
5 22 160
6 18 130
7 13 110
8 5 90

(@) Each group’s results were added together to give the class results. Give one reason why
the bigger sample size makes the data more repeatable. 11

10
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(b) The graph shows part of the data from the whole class.
Plot the remaining data and draw a suitable line. [3]

number of dice remaining

A

400 *

350

300

250

200

150

100

50

0 >
0 1 2 3 4 5 6 7 8

roll number

(c) The “half-life” for this modelled decay is the number of rolls needed for the number of dice
to halve. (The number of rolls will include fractions.)

(i) Use the class results in the table on page 10 to estimate the half-life. 1]
half-life = ..., rolls
(i)  Now use the graph to find the half-life. Show the method you use on the graph. [2]

half-life = ... rolls

11
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(i)  Suggest why it is better to use the graph than the table to estimate the half-life. [1]

(iv)  Use the graph to find how many rolls it took for the number of dice to fall to JT of the

original value. Comment on your answer. [2]

(d) An experiment was carried out to obtain similar data using the radioactive isotope,
protactinium 234, which is a beta emitter. The initial count rate was measured to be
80 counts per second. After 210 s the count rate had dropped to 10 counts per second.

(i) Find the half-life of protactinium 234. [2]

half-life = ..o S

(ii) Calculate how long it would take for the count rate to drop from 80 to 2.5 counts per

second. 2]
timetaken= ... S
(i)  State the unit of activity of a radioactive source. 1]

Examiner
only

15

12

© WJEC CBAC Ltd. (4473-01)




13

BLANK PAGE

PLEASE DO NOT WRITE
ON THIS PAGE

13

Turn over.



14

6. (a) A skydiver of mass 80kg weighs 800 N.

800N

Use the equation:

resultant force
mass

acceleration =

to calculate the acceleration of a skydiver of mass 80 kg when the air resistance force is
200N. (3]

acceleration = ... m/s?
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(6)

When a skydiver opens a parachute, he decelerates until he reaches a small terminal
speed of about 3m/s for landing.

Discuss the above statement. Include in your answer the following points:

* An explanation in terms of forces — why a skydiver decelerates when the parachute
is opened.
* An explanation of how a small terminal speed is achieved for landing. [6 QWC]

END OF PAPER
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