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
14. (a) Good grip between a car tyre and the road is essential for  

road safety. This can be achieved in a number of ways. 

  (i) Two car tyres can be compared below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

      Tyre A          Tyre B 

 

Which of the tyres will provide the greater grip on the road? 

Explain your answer.  

 

…………………………...………………………………………..…. 

 

…………………………...………………………………………..…. 

 

…………………………...………………………………………..…. 

 

…………………………...………………………………………..…. 

(ii) Another way of improving grip is by putting a rough surface on 

the road near dangerous junctions etc.   

 

 

 

 

 

 

 

 

 

 

Explain how this improves road safety. 

 

…………………………...………………………………………..…. 

 

…………………………...………………………………………..…. 

 

…………………………...………………………………………..…. 
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 SECTION A  

Answer questions 1–20 on the answer sheet. 

 
1. Which of the following is a vector 

quantity? 
 

A Acceleration 
B Distance C Energy D Frequency 

E Mass 
 

 
2. Three statements are made about a 

force.  
 

I A force can change the shape of 

an object. 

 
II A force can change the speed of 

an object. 

 
III A force can change the direction 

of an object. 

 
 

Which of the statements is/are 

correct? 
 

A I only B III only C I and II only 
D II and III only 

E I, II and III 

 
 

3. An unbalanced force of 1 newton 

causes a mass of 

 

A 1 kg to move 1 m 

B 2 kg to move 05 m 

C 1 kg to move at 1 m/s 

D 2 kg to move at 05 m/s 

E 1 kg to accelerate at 1 m/s2. 

 
 

4. A ball of mass 20 kg travels at a 

speed of 40 m/s. 
The kinetic energy of the ball is 

 

A 4 J B 8 J C 16 J D 32 J E 64 J. 
 

 
5. An electric heater with an output 

power of 50·0 W is used to melt an ice 

cube of mass 10·0 g. 

 
The minimum time required to melt 

the ice cube is 

 

A 0·84 s B 6·68 s C 66·8 s D 452 s E 668 s. 
 

 
6. One ampere is the same as 

 

A 1 C/s B 1 J/m C 1 J/s D 1 V/m E 1 V/s. 
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Marks 

 
25. An experiment is conducted to investigate the discharging of a capacitor.  

The capacitor is connected in a circuit with a 9·0 V battery of negligible 

internal resistance as shown. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 

An interface and computer are connected across capacitor C and the 1·0 k 

resistor and used to monitor the potential differences across the capacitor and 

the resistor. 

 
Initially, switch S is set in the up position and the capacitor charged fully. 

 
Switch S is then moved to the down position and the capacitor discharged 

through the resistor.  Moving the switch to the down position also triggers the 

interface so that the computer starts to record the potential differences across 

the capacitor and resistor. 

 
 

(a) Calculate the initial current in the 1·0 k resistor after switch S is moved to 

the down position. 

2 

 
 

(b) Sketch a graph of the current in the resistor against time from the time 

switch S is moved to the down position until the capacitor is 

‘fully discharged’.  Numerical values are required on the current axis only. 

2 

 
 

(c) Sketch a graph of the potential difference across the capacitor against time 

from the time switch S is moved to the down position until the capacitor is 

‘fully discharged’. Numerical values are required on the potential difference 

axis only. 

2 

 
 

(d) Capacitor C is replaced with one rated at half of its capacitance.  

The experiment is repeated with no other alterations to the circuit.   

 
 

On your graphs for parts (b) and (c) sketch the graphs obtained in this 

experiment.  Label the lines on the graphs clearly. 

2 

 
 

 

  

(8) 
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2. 

A proposal to sim
ulate gravity

 in spacecraft 
on long dist

ance interplanetary 

space flig
hts 

is 
to tether 

tw
o spacecraft 

together 
usin

g a long cable.   

This s
pacecraft s

yste
m is 

then ro
tated about a

n axis i
n th

e m
iddle of th

e te
ther 

as s
hown in

 Figure 2A. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2A 

 
 

In one such desig
n tw

o spacecraft, 
each of mass 

2·0  104 kg, are connected 

usin
g a cable of le

ngth 500 m
.  A

t th
e st

art 
of th

e jo
urney th

e sp
acecraft a

re not 

rotatin
g.  S

mall r
ocket th

ruste
rs 

are th
en used to

 accelerate th
e sp

acecraft u
p to

 

an angular v
elocity

 of 0
·10 ra

d 1 over a
 tim

e of 1
2 m

inutes. 

 
 

(a) Calculate th
e angular a

cceleratio
n of th

e sp
acecraft d

urin
g th

e acceleratio
n. 

2 

 
 

(b) The mass 
of the cable is 

neglig
ible compared to masse

s 
of the tw

o 

spacecraft. 

 
 

Calculate th
e m

oment o
f in

erti
a of th

e sp
acecraft s

yste
m. 

2 

 
 

(c)
 Calculate th

e to
tal fo

rce th
e ro

cket th
ruste

rs 
exert 

in order t
o accelerate th

e 

spacecraft s
yste

m. 

2 

 
 

(d) Calculate th
e ra

dial acceleratio
n of th

e sp
acecraft. 

2 

 
 

(e)
 An astr

onaut h
as a

 m
ass 

of 6
4 kg.   

 
 

Calculate th
e ‘w

eight’ e
xperie

nced by th
e astr

onaut s
tanding on th

e flo
or o

f 

one of th
e sp

acecraft d
urin

g an in
terplanetary sp

aceflig
ht. 

2 

 
 

(f) 
As t

he sp
acecraft a

pproach th
eir d

esti
natio

n planet a
 w

inch is 
used to

 w
ind 

in th
e te

ther a
nd pull t

he sp
acecraft c

loser to
gether. 

 
 

State the effe
ct 

this 
has 

on the angular 
velocity

 of 
the spacecraft. 

  

Justi
fy your a

nsw
er. 

2 
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Changes to Physics Examinations
No major changes have been announced to-date in  
Physics for the forthcoming examinations diet of 2011. 
We will, however, continue to inform customers of any 
important changes and incorporate these into our products 
to ensure all our materials continue to accurately reflect 
changing national standards.    

All P&N papers contain completely unseen new material 
each year and are guaranteed sight unseen. After the 
examination diet (in which period they must be kept secure) 
papers can be used as a teaching resource.

Our papers are guaranteed to follow the latest SQA question 
standards and marks allocations valid for the coming 
examination diet (2011). Papers are produced by expert 
examiners who take great care to ensure a high quality 
product with appropriate sampling and marks balance. 

Quality  assurance procedures are robust and under a 
continuous process of improvement to maintain accurate 
reflection of the national standard. 

2 0 1 0  U P D AT E — Q U A L I F I C AT I O N S  I N F O R M AT I O N
Curriculum for Excellence
As customers will be aware, the start of  the revised and new 
qualifications for CfE has been moved back from 2012–13 to 
2013–14. First year pupils in August 2011 will be the first 
to begin their journey under the new curriculum.

Standard Grade and Intermediate 1 and 2 are to be replaced 
by ‘National 4’ and ‘National 5’. These are planned to be 
introduced from school year 2013/14. Other NQs will 
be revised to ensure they fit with the new curriculum. 
P&N are working closely with our experts to ensure we 
are well placed to support centres and continue to produce 
valid and reliable assessment instruments which will be 
appropriate to the new and revised national qualifications.  

Appeals Procedure Update
1	 SQA in Nov 2009 issued 8th edition of  Estimates, 

Absentees and Assessment Appeals: guidance 
on evidence requirements (Publication Code: 
BA0992). Those specific sections relevant to the use 
of commercially-produced prelim papers can be found 
and downloaded from our own website.

2	 The extremely rigorous demands of  the guidelines 
with regard to the use of  both past SQA and 
commercially-produced question papers would 
suggest that where new, valid and reliable material is 
commercially available, its use must be regarded as 
being the best option for hard-pressed teaching staff. 
P&N as always fully guarantees its products.

3	 Clear guidelines on the purpose and use of  ‘prelims’ 
are given on Pages 21–24 of  the general document.  
SQA on Page 22 lays particular emphasis on the security 
of  assessment instruments, and emphasises that only the 
current year’s commercial papers will be accepted 
in their entirety for Appeals.

4	 P&N welcomed the overall document and in particular 
Para 6.2. This stated that ‘the use of  these question 
papers is both convenient to centres and acceptable 
to SQA—provided that [SQA] guidance on validity, 
reliability and security is adhered to.’

Visit our website for answers to your Frequently Asked 
Questions and to download additional order forms/flyers 
and important information updates.
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