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Teacher’s Introduction

P

These learning grids are designed to help your students independently learn con
knowledge during teaching of each section of Section 6 — Further mechanics and
A Level Year 2 Physics specification. The concept is that your students are assignel
relevant book and then are asked to complete the relevart i jrning grids, possib
for a topic. These activities are particularly useful ‘f tu ﬁts»who need more su
thought-provoking reasoning questions v;f‘i\ il i‘,mdéte highly engaged studé
- 4 i \ ] / . ]
Each learning grid is closey - ) v =otne AQA 2015 specification and to the

approved ts > it textbook page numbers are provided at the top
o9

=

of each woi > allow easy cross-referencing. Separate resources cover
. o™
Units 7 and &

Each learning grid contains a range of question styles, including:
e  Quick-testing questions — these may be a phrase, a definition or a
numeric response.
e  Missing-information/Match-terms-to-definitions questions — test key
knowledge quickly.
e Explain-a-process questions — encourage students to recognise cause
and effect in physical processes.
e  Graph questions — will require understanding of how to draw graphs, use
log scales and interpret data.
e Applied knowledge questions — challenge students to apply knowledge
in unfamiliar situations. /
e  Practical questions — covering the method and a: x4 Lfrequired practica
O Ae
Learning grids in this section will on > g | 5.2 201/30 minutes each. However
substantial opportunities to jﬂ = 65) ,',a;he/matics skills, and students who find mi
these resourcegtaka 2! g,;i; :6 —omplete.
9 LD

123

This resourc @o used to engage students and allow those who have missed
learning grids can be used as the basis for a homework exercise, and the answer
used in cover lessons. Students could also use the worksheets as an independent
All resources can be photocopied in black and white. We hope you and your studé

DN

Free !l tes! }
Nm(mh {’“f - 4

Register your erget - dress’to receive any future free 't
made.t i soelrce or other Physics resources your

> L o F . .
|4 4 =hased, and details of any promotions for you
9 e o *resulting from minor specification changes, suggestions from teachers.

> . .

Of o and peer reviews, or occasional errors reporfed by customers
ey

e 4

Go to zzed.uk/freeupdates

COPYRIGHT
PROTECTED

g

Q9

Education




Topic 6.1.1: Circular motion  _ =

OF.Y A
v X ﬁ ‘ \ -
A ae 1 LS
A i
s \ //

0 5 ol Earth travels around

co{\oc‘ j -
@11 the gaps to describe the circular motion - This
of Earth around the Sun. always changing so Ez

This requires a

A ball on a string is spun around.
State the force that keeps the ball moving in a ,

o circle. o _’ 5
o ! 4 ol
E= 5 15/
= g 5 Tl
E = et /’ ’ e j
. The diagrar:, - } s *=saows the path of an
o) olanct v o :ndclockwise in a circle at a
g M ¢ © v and an angular speed of w, being
-5 ®C on by a centripetal force, F. Complete the
- diagram to show v, w and F.
-
S COPYRIGHT
PROTECTED
o 9 ! . i9
State the number of degrees ¢ r. 1i jusin:
g Y Q
a) afullcircle _ = = 9

-

Education

r
b) halfaci-z-) > .7~

il 4
- 1. les
W .~ Azcles
9 -
o9 -7
>

Revision Grids for A Level AQA Physics Section 6 (Questions) Page 1o




Questions =\ d

b) 41°tc: A m -

=
0 21O o
i~ r / -
State the eo>y | s 'Z2u to convert radians to
20 ,gm’es to radians.
Convert:
a) 1radtodegrees
g b) 52—” rad to degrees
"g c) 2.781rad to degrees
E a\d /
5] /I / >
= Convert: > s
Q 105
= a) 270°toradi-ue ~
&)
\r
-
O

Two equations for angular speed are shown
opposite.

Label the variables and state a unit for eac*

o
( S
/'V_" : A
Hint: In an exam, these will hc 2 ve 7, are data
bookKlet. BSU HjU®
ad 5
- 5! g
Wk ok .
/ -
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6.1.1 Circular motion

Questions A A
~~ '_/'»'
=
o DG
ol = 4
Atractor tyzgen < »vidch linear velocity of
aan oo /\‘sa/radlusoflélm

late the angular speed of the tyre.

Aoh
g0

Rearrange an equation for angular speed to find
radius.

&)
A plate spins wif" /; a Ay #g nucspeed of
16 rads1. ¢ E,rc/ point on the outside of
N ,,esw1thaspeedof13msl

Co'ﬁ‘oo
@2l late the radius of the plate.

COPYRIGHT

For a rotating wheel, how can the distance the
wheel moves, s, be related to the angular ;
velocity of the wheel, w, and the timn/r gt

PROTECTED
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Questions =\ d
/ e d

Abicycle wheelhasaradis . 2.0 ¢m and

rotates with an a»¢ aai s yood of 14.2 rad s-1

along the 7 " & ; s/

a 1 /l.xejdlstance that the wheel covers in
Of
aaucoﬂ"“

=
o
g o
& >
£ ol
E per r j > - /
3 A ball is throw:= - fs"u.foljtimes a second.
5 Calcul>t~ 'L - 1g.aar speed of the ball.
‘_! \{2}9 \ -
3 55 g
Rearrange an equation for angular speed to find
frequency. COPYRIGHT
PROTECTED

S\

-

ig

A spinning top spins withan c» ul r /b.cfélty of
52 rad s-1. Calculate ft (dljx vy of the
spinning top S e fo" >

/‘ = 4
9 >
»
1 09{\0“

/
g~
(-_d

Qa9
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Questions =G

b

The equation for the frequen - ) > ,xtlo/n of an
object is shown opp;',; 11 ¢ J>

Label the =z i A fimrd state a unit for each.

=
.g A Ferris wheel takes 240 s to complete a
g revolution.
= Calculate the angular speed of the Ferris wh - [.
= &
= ' 4 J»
3] 5
= 7 7
U G . ,‘ & -
- A 9" d -
- iy oh 4
M -
O sy

,‘/‘(furntable, arecord has a radius of 30.5 cm
and spins at 45 rpm (revolutions per minute).

COPYRIGHT
PROTECTED

Calculate the linear speed of a point on the
outside of the record.

o // 5 o |9
PR Y A
/f'f/ﬂ//‘) 9.
v B Education
i~
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Questions - 4

0 21O
i -
/f /

Two equatica u{trlpetal acceleration are

Hint: In an exam, these will be given in the data
booKlet.
= ,
o J
g A Frisbee has a radius of 9.3 cman (sn. ,JWlth
=4
S alinear speed of 2.5m -1t~
= oA\ \ "4
: / &
o Calculate * l L N pe’fal acceleration of the
G
A
=
X=)
Rearrange an equation for centripetal COPYRIGHT
acceleration to find linear speed.
P PROTECTED

e )¢
(. ) >

A car travels around a rourd: > ut vn d'radius

of17.1 m ata centriz< « , cc i 21ation of

/
/( -
46'7ms2 - TG °

/
«' . anear speed of the car.

-

19
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A student does a cartwhee! T~ r). ‘j,,ds”/

g and
feet moveinacircle i 1 T LLUuS of 1.7 m and
an angular sn ) . OjoradsL

>
. ¢ © . o«centripetal acceleration of the
1L°‘3 Mnt s hands and feet.

g0

Rearrange and merge equations for centripetal

g acceleration and angular speed to find |
'.g frequency. o ; :, ;
E : // "/ '
o ab &7 4 // -
8 iy > S
£ \
&) 5
ﬂ. ) »
—
)
COPYRIGHT
A washing machine’s drum has a radius of PROTECTED

22.0 cm and turns with a centripetal
acceleration of 1540 m s-2. 7y
'
Calculate the number of times t>e as. .8~
machine’s drum rotate< ‘r 0. ( . inute.
e A
- / > -

-
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A conKker is attached to a sf;’h ne T‘Am/
around with a radil'/: 3 a4 ‘r"/a..xl‘ne conker has a
mass of 88 gz . vosaca linear velocity of
0ot o1 T

A car with a mass of 1800 kg drives around a
circular track with a radius of 39 m. The car
makes a complete loop of the track in 11 s.

Only frictional forces keep the car moving in a
circular path.

5 Calculate the magnitude of the frictional v 5
" = J :
S acting on the car. L f S
E e - a)
S oA\ gl
= iy > S
Q =
.b 1 / -
&) 25
-
- a/ drives over a bridge, moving in a circle
o w1th aradius of 6.2 m.
b
a) Complete the diagram to show the ) COPYRIGHT
PROTECTED

directions of the forces acting on the car as
it drives over the bridge.

b) Calculate the maximum speed at v ... xh ,‘
car can travel at the top of t e i, / i

without losing cont- 7w 1 ' Lae nrldge.
a i

19
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Questions N

g L
{ 5
g 2/

z‘/‘,,"

-

i
i 7,,/' > ;‘j/)‘

Saturn orbits the Sun at a radius of
1.43 billion km.

The force due to gravity between two object. ;5
given by e 5
Gm" ‘Vl / R
Fgrauif' : ' 'L it o )

W or\ i

-

b)

g "l
alg Con >, 1e-aiagram to show the forces
2 ct 3 on Saturn as it orbits the Sun.
Fealculate the length of one of Saturn’s years.

~ The Sun has a mass of 1.99 x 103° kg.

6.1.1 Circular motion

COPYRIGHT
PROTECTED
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Questions

thecurvs) = -~
Lglaii 1) 0e speed at which the car drives.

‘A
!...L /_/. o -
/ a
s@ i 0D - )
s & r \ i/ =
Y Gty :; wi) ~
S
c
= A 3170 kg car drives around a curve, without
= L . .
=) slipping, with a radius of 67.2 m, around a
= banked slope which is raised at an angle of . | b)
= 21.3° to the horizontal. g
— d | D
k. =i/
§ a) Drawafree bodydiag.~  sh.i/the
s forces acting or "« (1 74 «t drives around
\p
-
O

COPYRIGHT
PROTECTED
f’”;(/’“ i 19
(_,‘/_"(,; > Qg
w € E; &> Education
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Questions

R
- >
,/"‘:///,, 2)
s@ & ] )
/,,;/’JJ‘/
.1'/;;;1/

= A pendulum swings in a circle, making an angl
.g 0 to the vertical. The pendulum swings =% - a
g frequency 0f 0.664 s-1and ataradi s'c "7 3.9 cm.
S a) Complete the dine: 1 to  }uw the forces
) . IR A% L A .
= acting on =y - nry Lan as it swings. b)
o b)_ Calcri. .\ fe .agle 6.
Ly =
:.’ 11;9 lin.: You might have to use
- > sinf tan 0
0 cose "
COPYRIGHT
PROTECTED
vl -
S ig
) = 4 A
/f'f/ﬂ//‘) 9.
v B Education
/ -
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Topic 6.1.2: Simple harmonic ma~« n (SHM)

4 . |
- v\‘/
( i 4 “,/

~ 4
—

> 4 AN V/
roustions

2y Gy

2adh . ure following cases, state the
yring force, resulting in simple harmonic

g0

a) A pendulum swinging.

b) A mass oscillating on a spring.

c) Anegative charge oscillating at the exact
centre between two negative charges.

s

kY A When displacement i
v / ] .

> 4 d i j B
Fillinthes » & :}w/ﬁbe the restoring force

>

linear velocity is

maximum, the restor

direc

restoring force alway

COPYRIGHT
PROTECTED

6.1.2 Simple harmonic motion (SHM)

Write a proportionality between the
acceleration of an object in simnle xa e

-

19

motion and its displaceme . 5/
Y _4\\~ 4an Qg
O E s Education

-
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Questions

/
!...L ’/_ - -
P T4
0 e
i~ . ; -
Aballonasn: ’; . 27 pigoes simple harmonic

e

Calculate the acceleration of the ball at t,, when
the ball has a displacement of -7.0 cm.

An equation for the acceleration of an obiec* i
simple harmonic motion is shown on}~ FuiN

»

Label the variables and st"“ : 'm Sk each

Hint: In an exanc. ./ e§e Al d/e glven in the data
booklet. - 7 J =

|

Calculate the acceleration of the mass when it is

6.1.2 Simple harmonic motion (SHM)

6.2 cm away from the central position. COPYRIGHT
PROTECTED
5N
As a pendulum swings, at one pair 7th _ > 19
displacement of the pendv e &4 m, and

Qa9

Education

the acceleration i lj P\

Calcula*~ 1" ‘fgxrar’ speed of the pendulum.
J°
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Questions N

!...L —_—- -
0 2L O 7

An equation for thr ais v\ coment of an object

undergoirs i - 4 ) ...fmonic motion is shown

’L\E ) 2
o9 o -

Sy the variables and state a unit for each.

30

Hint: In an exam, these will be given in the data
booklet.

A ball sits on the surface of the water, and is set
bobbing up and down with simple harmonic
motion. S

N
The amplitude of the ball’s sim; le 1a*, - nic
motion is 9.6 mm. The - . . _eedis
7.1rad s-1. N ah\\_ 4

) s
\ ‘1/ jfsy(acement of the ball 3.2 s after

»

6.1.2 Simple harmonic motion (SHM)

COPYRIGHT
PROTECTED
f’”;‘f./’ i 19
a\\ a9
w € E; &> Education
3!
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Questions

6.1.2 Simple harmonic motion (SHM)

A
S/ -
! /-J
e 7
fiap® o
/f ,""/
iy ,,r:;/’

The graph opposite shows the simple harmonic
motion over time of a particle.

Determine the amplitude and angular spe- < f
the particle’s motion. wl AE >

T
\

‘ol 4
5

> S
-~
-

Displacement/ m

e )Y
Rearrange the equation fc *',  isplacement of
an object in simple .ca 1., > /1notion for the
- -

object’s ang3i - D @ad
» 5

-
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Questions =G
!...L —_—- —

g 5/
A particle under-» ag'+ 1 pi€ harmonic motion
has amax’; a .\ fjprc(cement of 6.2 cm. Ata
L 0.\ . . the particle has a displacement

Calculate the angular speed of the particle.

An equation for the linear velocity of an object
undergoing simple harmonic motion is shox. |

opposite. e &
4 i) -
Label the variables and st-jcc . it .ot each.
Lt 4 : R /
iy ) s
j g

COPYRIGHT
PROTECTED

What is the physical significance of this sign?

6.1.2 Simple harmonic motion (SHM)

A particle moves with simple harmonlr ™ )\. 1,
with an amplitude of 76 cm and ar ax, nl/; 5

speed of 5.3 rad s-1. e\ ,./

Calculate the lin. = ’VPI Lty ‘of the particle
when the 1 A ,,Aeﬁt of the particle is -21 cm.

19

Qa9

Education
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Questions

A
S/ -
! /-J
e 7
fiap® o
/f ,""/
iy ,,r:;/’

2%e¥ ange the equation for the velocity of an
OEiect in simple harmonic motion for the
object’s displacement.

W
-l L E
> " ] o )
T 4
X & B> ~
A particley « 4 f’;a/flmple harmonic motion.

m \ . ;.as an amplitude of 14.5 cm and a
M a1 speed 0f 9.22 rad s-1.

6.1.2 Simple harmonic motion (SHM)

At what displacement will the particle have a
linear velocity of 0.850 m s-1?

COPYRIGHT
PROTECTED
f’”;‘f./’ i 19
a\\ a9
w € E; &> Education
3!
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Questions - 4

0 21O

ad )
Expand the AT AT +i....or the linear velocity of a
'ed 501ng motion by substituting in

1—\129 quaaon for the displacement of the
G (

A particle undergoes simple harmonic motion.

The amplitude of the motion is 38 pm and *. = |
4

frequency of oscillation is 21 kHz. swl )% B
Calculate the speed of the 4o = e aicér one
minute. ™ ol ) =
i v :
/

6.1.2 Simple harmonic motion (SHM)

X 3
The diagram below shows a particle in simple ﬂ
harmonic motion at the exact centre of an COPYRIGHT
oscillation at t = 0. PROTECTED
Draw displacement-time, velocity-time and
acceleration-time graphs for the pa"f' an Y U i

P A 9
) i/
ad . s/ 2 09

o

Education

~

i ) LV |
,J“"‘/
,—l,/”
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b

Questions =G

A student is given the disp'~< = =5 f,xmg graph
of an object undergf/‘j‘,. 4 41'/1\,narmonic
motion. e o 57 '

e
Ti . rwne student could determine the
ity-time and acceleration-time graphs
the displacement-time graph.

Write equations that give the maximum speed
and maximum acceleration of an object
undergoing simple harmonic motion.

A
/“I f | D .
v Vi
. g o
Derive the eq: . 7. f-1 araximum speed from
o

COPYRIGHT
PROTECTED

6.1.2 Simple harmonic motion (SHM)

) ¢
oY Al

Derive the equation for m- # W m.ooceleration

from the equation f.A1 < eceration of an

= = = - - 2 =
objectin sirj - ) “u ~auic motion.

-

19

Qa9

Education
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Topic 6.1.3: Simple harmonic svs?: as

4 . | .
e\ i

/d - s V/f—
(

‘= astions

e
iy '//

9 5 ’} :
og-on - . . = .

@ gequation for the period of oscillation for a

mass-spring system is shown opposite.

Label the variables and state a unit for each.

«-->
72}
= f
% &\
o The equation for the period = f s *‘T];;...,A for a
o simple harmonic is sk 7 oj ) \esite.
g o &
= Labelthev=y - L <. = -_iu’state a unit for each.
=) -
= : "
5 \Q L
"= ’LLogx_'\O“ .
L) >
E‘ :
7 Veeooe¥ COPYRIGHT
i PROTECTED
©

Foucault's pendulum is a 67 m long pexd - a, \
in the Panthéon in Paris, which is «sé Ut J ~how
the rotation of Earth as tk>>, . lauon of the
pendulum chanee AV 23 Earth turns
beneathit ., ) Y A

-~
-

—L-\E ul |2 period of Foucault’s pendulum.
o9 ol

on

./
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Questions

£
/f £
i -

~

A 28.2 gmassisoscill~! 'y 2 ¢ ‘.)en'{w
- >
springs. The tin-= ‘eri. < vi'the oscillation is

=

0.541s ./

6.1.3 Simple harmonic systems

COPYRIGHT
PROTECTED
a =
/,V/ { / ) |9
¥
™ af 1 (,/” : 09
s D Education
5%
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Questions g,
‘- -
i

-

7
. A\ \" /i
Use the dlaolr: Y 2 lepate find the linear
azceler * 5, 1 ftue mass at the end of the
A 1u }n.;a’fld then compare this to the
eiing equation of simple harmonic motion
10 prove the equation for the period of a

pendulum.

Hint: You will have to use the small-angle

g approximation siné ~ 0
Q
)
7 ,
>
[7,] ik
2 o)
! / -
g =
£ J*
)
=
=2
=¥
E
w mg cos 0
oF
! COPYRIGHT
O
PROTECTED
/
s f» s > |9
Describe an experiment .. 1la w€ used to o)
show that the peri ot 1 Y. ~adulum depends 9
only on theu - 3 A “<he pendulum, and not its Education
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Questions g,
‘- -
i

-

D
i i ; el
State the vari-' - fo; Lirexperiment
. 1 d iy -
preshisa i, i }’iugenod of a pendulum with

in ¢ ,engfh, as described in the question

For the experiment described above, desc={": |

6.1.3 Simple harmonic systems

how the results could be analysed g \ €.
( s/
v r 1 - /
N a ¥ \ = =
ity '/ ; // -
£ 2
COPYRIGHT
PROTECTED
5 ;f// e [e]
35 i
/,—/"/;4/"/ 09
A A A Education
,/‘ -
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Questions

v"/‘,."

-

~ .
& - -
Ly z j/
7 e

9 ) o 4
(7
X - -
G dent carries out an experiment where

they measure the periods of pendulums of
different lengths.

They collect the following data.

Length/ m Period/ s Period?/ sz
0.1 0.61£0.02 | 0.372+79] |
0.2 0.93:0.02 | 2355149,
0.3 1162007 | 15.£3%
0.4 12700 ¢ 1.51%£3%
05 . . 1.443002 219£3%

_ o [1-1.56+0.02

\Q B

»

g‘du:g{\o(‘ late the value for period? for the 0.6 m
pendulum, including uncertainty, and use a
graph to show that the length and pendulum

6.1.3 Simple harmonic systems

approximately follow the rule COPYRIGHT
PROTECTED
T =2m \/g 5
w CHE ° i
) { ) S
Y ol \ /1 >~ 09
Al A Education

9 o
1 09 -
e—— Educo{\o(\
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Questions g,

-

/....L —
, T 4
Wa 5/
The graph to the > zut '\ s the Kinetic
energy. F. i ) fimdlﬁm as it swings in terms

On the same graph, sketch the gravitational
potential energy, E,, and total energy, E;q;, of

£
)
e
2 . .
2 the pendulum as it swings. —A
5]
u
=
£
= )
] Fa® O
= an® )
% A mass-spring system i<y .y o /Ellu.-dild then
£ released. On the AR Ty ute, draw the
A Kineticenc g - i + .A(ential energy, E;,, and
of
-
O

Describe the effect of damping on a simple

harmonic oscillator.

( b4
/,V,a —lr
{ =4
e 5/
ek 4 ; Ty /1
- e -
e ‘ /J / o
o / -
Revision Grids for A Level AQA Physics Section 6 (Questions) Page 250
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6.1.3 Simple harmonic systems

Questions 2]
/....L ’/_/. —
= i
" ad ! Jk g
, _,", - wi/

] s

\Q -
L2 -

duco“oﬁ

o

The graph opposite shows displacement
against time for an undamped oscillator. Draw
the effect on the oscillator in the case of light
damping, heavy damping and critical damping.

16 4
g { 5 7
i 3 =
~ .
1 > Sl
9 5 S .
o9 -
e

Undamp

Displacement/ m
A

Heavy dam

Displacement/ m
A

o

What type of damping could be used to slow a
door closing? Explain your answer.

What type of damping is best for thn -\ ¢
suspension in a car? Explain vcur in: :/ = oe
-

-

-

A clocKk’s bell LA =e;; Jngll{g for a long time

affer it s ima ’k me owners want the bell to
3 _-nﬁrter period of time, but still want
ell to ring several times. What type of
mping should they use? Explain your answer.
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Topic 6.1.4: Forced vibrations 2"\ esonance

a : |
;»."/
)k o

- ]
_ - e

> r it
) A uestions

w - - - = -
g d\.\C‘){\O the difference between free vibrations

onid forced vibrations.

What is meant by the term ‘natural frequency’?

Describe the effect of resonance on an
oscillating system.

v / ]
" & 4 iy 5
. @ G O s
Exnlain \. = Sc_.ance occurs.
&) ©

6.1.4 Forced vibrations and resonance

Describe how the apparatus below can be used COPYRIGHT
to investigate the resonant frequency of a PROTECTED
2 3 4 <', & *= 8 o 1 o= / ,
Ruflr Gt/ > 19
i
Flexible bar &l

Qg9

Education

Vibration generator

Clamp

4o ]
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Questions R
i

_ b~
EEM raph to the right shows the amplitude of a
¢

S¥en system compared to driving frequency. /

Draw on the graph what you would expect to /

see for the same system after it has been
damped.

.«,f"/ j
.Y A

=

-

‘- D -
In the summer of 27C6 1 ."' anium Bridge

in London vy - ) ¢, 2. When pedestrians

osc!' o _);dgi began to sway
13129 er usly.

X0
O
OV

e footbridge was temporarily closed and
engingeers fitted damping to the bridge,
which solved the problem.

o~

COPYRIGHT
PROTECTED

Suggest why the bridge began to sway when

people crossed, and explain why adding |

damping to the bridge stopped the n}}' Fy el j)n.
al Lo

A harp has many stré~ s ¢ ‘d i arent length.

When each sg"i i\ fn} sked, a different note is

beard

6.1.4 Forced vibrations and resonance

ig

Qg9

Education
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b

/“‘ :_‘/‘ -
Barton’s pendulumsis 2 v'qy . . ;xPe‘f'iment.
Alarge, heavy penc ai n ' ling from the same
string as se2 ~l 4. .érpendulums with a

ol >t) « . " ccentlengths.

i
o9 on

g0

wuansferred to the lighter pendulums.

~

the large pendulum is swung, energy is

<

Q

=

©

=)

=

7]

5

=

=)

g

m Explain why the light pendulum which is the

g same length as the heavy pendulum swings the
=) most.

1]

=

o)

-y §
> J
=) o ¥
9 Js
o =

o v : i - ‘

<3 Heavy e =/ Swings the

< pendulum .. >~ most

- ' 0

N ' ~~ Light

\) o pendulums
COPYRIGHT
PROTECTED
o // 5 o |9
P 5/
/(_j,./ P L e 09
A4~ Education
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Topic 6.2.1: Thermal energy tr?'x N

,/ o
o ,k,,/

» | -

/._‘,r_

*sstions

b

—LL e tufua{tlon in words for the internal
P Couon iy of a system.
\e0

Explain why a system with a higher
temperature has a higher sum of kinetic
energy.

Explain why two particles which are more_
separated have higher potential eno"f Fa® o
-~ 4 =

> -
. & gt/
i
A

j

L&/
‘%9 a uag of cold water or an identical mug of

gd water have a higher internal energy?
Explain your answer.

6.2.1 Thermal energy transfer

COPYRIGHT
PROTECTED
r/i,f g ig
Which has a higher 1ntern gy «beaker of

Qg9

Education

water, or the same - il § ,Acer vapour, at the
same temnzo ) e

‘ ) W
ai ‘ _iSWer.
7., N
-
du(:g{‘on
¢ ///
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b

/ e d
What is required for ah voas s in u{e internal
energy ofasystexa’ s~ o
g o L ~ j/ g

g &) ©
down the first law of thermodynamics.
Ed°°
o

A student blocks the end of an empty syringe
and then pushes the plunger down. The
internal energy of the air in the syringe
increases.

The student lets go of the plunger and the air ’n
the syringe pushes the plunger back to "s P A

original position. r /‘ 5
P
Explain why the inter— . « fe 7y fcreases

when the stud-y st s-the plunger, but
derre;w‘s z *\ ff e air pushes the plunger

»

6.2.1 Thermal energy transfer

then cools the interior of the refrlgerator.

COPYRIGHT
PROTECTED

Explain why expanding gas cools down, in
terms of the first law of thermodynamics.

Explain why a heat input is requlred g ~a ,
liquid, in terms of energy of the na tir i%) An'the
liquid. b8 19

19

Qa9

Education
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Questions - 4

-

fz‘//;”,«
/’r ,.'

y i/
Weite 2. !k ‘Oxr‘IOl‘ the heat inputted to an
°t, .,usmg a change in temperature.

1 the variables and state a unit for each.

i

A copper cube has a mass of 0.054 ko s wal
is heated to 48 °C and then allat e te . ,.A o
22 °C. The specific heat 71 7a 1 v f copper is
0.39Jg1K1. .7~ s/~

NoA” A" o

iC ) =ac1“ost from the system.

6.2.1 Thermal energy transfer

COPYRIGHT
PROTECTED

e
r o
Rearrange the equation for the e ‘€re :.red
for a temperature char<z2 «© 1 .. theTinal
temperature. .~

-
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7 5/
32.1cm3 ofboror1 j e ,zo’in an initial
temperatiron i ¢ = A 6y an electric heater.
D¢ "\ ,éﬁters an input of power to the

1\1;9 1 i 236 W for three minutes.

O
0o 4

T1ie density of boron is 2370 kg m-3 and the
specific heat capacity of boron is

1030 J kg1 K-,

Calculate the temperature of the boron after
heating. Give your answer in kelvin.

Water flows through ar, ‘AL ©On m/eater and
increases in tem> 2 ad '« v ,49 K.

, iy ) WP e
Tha pr\ 2 'b \ 1e «anmersion heater is 12 kKW.

6.2.1 Thermal energy transfer

//-rsmn heater.
The specific heat capacity of water is
4200 ] kgt K1 COPYRIGHT
PROTECTED
. : _ PR O
Write an equation for the heat inp tte '’ un 9

object, causing a change 0”5 « . | Qa 9
i £ / !
5o Lol 7 seate . ] .
Label the var’ ) ;'—m /'l seate a unit for each E dU cation
/ -
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How much energy is relea‘";'i ' en Ta.0gof
chlorine gas conder/; A\ Y A
" :

The specri€ % & ﬂ.»%t of vaporisation for

,L.\f il c 5 ook /kg.
. 022{‘0“
=

A beaker of 241 g of propanol is heated from
18.1 °C to propanol’s boiling point at 97.3 °C.
A total of 98.2 K] is used to heat the propanol.

The specific heat capacity of propanol is
2390 ] kg-1 K-1 and the specific latent heat of
propanol is 690 K] kg-1.

i

W/

e
&
2]
=
<
=
% Calculate the mass of propan~! he i e:/‘h,,dr'éted
o) in grams. "1l
= o o =
@ -_s &>
E i . ;y_.;,l P/ /
’ Bei

ot\oo
= >
P e
—
S COPYRIGHT

PROTECTED

Describe how the method of mixtures can be
used to determine the specificheatcar .. J¢ a

substance. r :/ ¥ A 19
o\ e
Wad\\ 4 09.
A4~ Education
-

9 -
1 09_ -~
zd
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The mass of a block of copzat D mos ,aréi ;nd Randon
heated by a hotplat',; S 4\ A

The temol & e j ate block is recorded as it

~

,L.\f at « . ;oasetamount of time.

o) -
e ower that the hotplate provides at a given
temperature is listed in its user manual.

List the potential sources of random errors and
systematic errors in the experiment.

An iron ball has a mass of 840 g and s 1 4d .o
610 K. The ball is dropped int» .3 Qf:/;,;Wa’ter,
which is initially ata t-. | ér/ . eof290 K.

- J

The final tez:3; - ) “v. ~Jof the water is 297 K.
| -

6.2.1 Thermal energy transfer

I\f 5P« s ieat capacity of water is
adu: kgt K-,

Calculate the specific heat capacity of iron.

COPYRIGHT
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A4 "l Education
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1 09_ -~
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Topic 6.2.2: Ideal gases

R T T i

7

> X\
B n/,uhons

: J
1109 ra: laws are experimental relationships.
m what this means.

Define the term ‘absolute zero’.

Convert:
a) 0Kto Celsius oo, O
b) 273.15 K to Celsius oY A
f ¢) 460KtoCelsius .~
g X & & % /’ =
=Ty Convert: 58 b o
S \ &
Q \Q )° L LsvIn
= 11— an “C to kelvin
2 @155 °C to Kelvin
)
COPYRIGHT
PROTECTED

) ¢
Write the ideal gas equation in *w« for =, and
= 4
explain the difference. . ~

19

»

Qg9

- f’ I' - 7// . -
B Education
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Questions A A
/“‘L i
g i/
Write Boyle’s law v uh éribes an ideal gas
atconstant 2 - . o iod€.

! >

e
Write Charles’s law, which describes an ideal
gas at constant pressure.

i

2.5 moles of an ideal gasisata tem §t/¢ }fjok
450 K and has a volume of: R by

Calculate the pre: s aeé \ }.de'eal gas.

Lo\ A
i
T

6.2.2 Ideal gases

COPYRIGHT
PROTECTED

An ideal gas has a pressure of 861 Pa, a volume
of 4.94 m3 and a temperature of -77.6 °C.

Calculate the number of particles in th-.*< i !

-

gas. r’:/ ¥ A 19
Ne B ag
- 4 d i / B .
abheuy® Education
/ -
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/....L(_‘.J -
///
e Bs
//,;/’J /
J ~ j/
-

j

'L‘Ee ns ,-unfte/mperature, an ideal gas expands
90.0941 m3 to 0.116 m3. The initial
pressure of the gas is 5.31 kPa.

Calculate the final pressure of the ideal gas.

2 il
n Yo\ &
S an® )
E > " ] o /
Q s & 4 ) & -
E gy ) W Y
-

N. ! § /i g
N b >

- 9 -
° aau:°“°°

An ideal gas is heated from 18.9 °Cto 50.1 °C,
causing it to expand to a volume of 6.22 m3.

: COPYRIGHT
The pressure of the gas is constant. PROTECTED
Calculate the initial volume of the gas.
PR ©
)8 ig
a\: ) =4 A
,,f""/J s ~ 9
oDPLww® Education
] 1] /
© 4
g
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6.2.2 Ideal gases

—
=g

-

z‘/‘,,"

-

i
i 7,,/' > ;‘j/)‘

1 DOX contains an ideal gas at a pressure of
26.7 kPa and a temperature of 72.5 °C. The gas
cools to a temperature of 49.4 °C.

The walls of the box are inflexible, so the
volume is constant.

Calculate the pressure of the gas after it con’s |

T
\

gas during a change in volume at constant
pressure.

A piston has a cross-sectional area of 25.3 <t |
The gas in the piston expands, doir< 2 6. , of =
7 -
work and pushing the piston =t sc th . ale
height of the piston ck-. fé)/) 1ceeases from

111cmto 195 =/ .
e '/,‘ - /

2@ Ul \ 1 ,cessure of the gas.

Revision Grids for A Level AQA Physics Section 6 (Questions)

Page 39 0

COPYRIGHT
PROTECTED

19

Qa9

Education




Questions s B o
s

-~
2/

5 o e
7 J ur j/
4 i

The water vapour cools due to the expansion,
and liquid water condenses.

At a constant pressure of 950 Pa, the water
vapour expands from 1.2 m3 to 7.1 m3.

7¢]
% Calculate the mass of water that condenses.
2.‘0 The specific latent heat of vaporisa*>» (¢ A :” >
S water is 2230 J/g. ()
=] e .M
; ™ af ) g =
£3v°®
110w many molecules are in 1 mol of a
substance?
COPYRIGHT
PROTECTED

Write equations for the number of molecr”’-: n
a sample and the number of moles * . /s: . f)lv,
in terms of the sample’s mels vha - &

* :
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L2 -
¢
=

The molar mass of difluoroethane is 66.05 g.
Calculate:

a) The number of moles in 1.00 kg of

difluoroethane.
b) The number of molecules in 444 gof _ -
difluoroethane. Faw o

c¢) The mass of 25.7 moles of 1 Ar );f‘f(éfxe.

d) The molecular m2550 ”d/ Loethane in
kilograms .~ 7~ = o
8 ) T i

i g
9 i
o9 A >
X\O
£3v°®
‘///

6.2.2 Ideal gases

COPYRIGHT
PROTECTED

<
o // 5 o |9
Describe how Boyle’z i\ (?;/iue‘investigated. Qg
W E) B ® Education
" -
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The following apparatus ir/“s “to /est/ig;te

’ 5 )
Charles’s law. Waa\\ "
i ) j/ -
_ ,’ \ Thermometer
o /- T ' /

ary tube

Sulfuric acid ——{

Trapped air &

Sealed end Iced i n ir

Warm water is slowlv.« © 50 : de iced water

g
so that its tem>y ﬁl'; 1.creases.
J /

v he a’ﬁparatus can be used to

o 'tigate/Charles's law and describe how the
iment shown can be used to determine
absolute zero, including a sketch of any graphs
you would use.

6.2.2 Ideal gases

COPYRIGHT
PROTECTED

Randon

. . . 'J'
For the experiment used to investi ju¢ ~
Charles’s law and determi>~. = ol. *zero, list
potential sources o‘( S« LA™ 2orors and

systematic evi. L\ W)
» -

-
S
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|

followed.

/ -

9 -
1 09_ -~
zd

Use the data to show that Boyle’s law is

‘A
!...L /_ - -
P "4
o DG
s i s \ i/ =
& :',,v - wh/ = Pressure/ kPa
1\1? 0 > 80
L) 90
> 100
110
The following data is collected in an 120
experiment investigating Boyle’s law. 130
140
Pressure/ kPa Length/ mm 150
" 80 4.7 =8 160
Y .\ Y
% 20 w_ e\
b“b 100 _ g » ‘I' i
— 110 ' A\ b 3.4
« sirs b e
3 ) 9 e 3.2
ot a". \ 9 i 2.9
N o AR
a5 %9'00 > 140 2.7
N £ 4 150 2.6
| 160 2.3
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Topic 6.2.3: Molecular kmetlc theo, y

'/ =
Ne . ,,,/
vai\,
. osdons

iy '/

A grain of pollen is placed in a bowl of water.

The pollen is jostled about the surface of the
water.

Explain how this motion provides evidence for
the particle model of matter.

use the simple particle model to explain the
following observations of an ideal gas. a)

COPYRIGHT
PROTECTED

a) When temperature increases at fixed
volume, pressure increases.

6.2.3 Molecular Kinetic theory

b) When the volume of a gas increases, itc | b)
temperature increases, if presszsids j’ S ig
constant. Ve

¢) When the volume ;<) 7a . 1creases at Qg
constant fox Far a’}.uq, Its pressure 0) Education

-
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6.2.3 Molecular Kinetic theory

/....L(_‘.J -
///
e Bs
//,;/’J /
J ~ j/
-

Sketch how the graph would change if the gas
were heated.

Number of molec

A

L

7 — - J
. . . oA L
The ideal gas laws are empiri-a b 1t /‘x.o»/

molecular Kinetic the~ 3 r/ 1 c.y theoretical.
. i
Describe tb. - ) /. -ses between these

i g

0L 5

State the six assumptions made about ideal
gases when deriving the kinetic thear > /

-

equation, pV = %Nm(crms)rf {,/ il

) o

o >

o

iy
"
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Questions

-\ d

|

g L
{ 5
g 2/

S8 D
st i/~

i

Explainheorod {ﬂ.ywiflé observations
os\ic * . < perimental basis for the
npaons made about ideal gases.

Gases display Browni

ax

Gases aren’t observed

Gases can be compres

6.2.3 Molecular Kinetic theory

The following questions are all part of the same derivation, shown b
The entire derivation uses the diagram seen here, showing the veloci

There are N identical gas molecules in the box, with mass m.

aata

,/
l,
/’ L

A
v

momentur;

with \ o

)

L
From Pythagoras’ theorum, the total velocity of the gas molecule is g

1 4 v
s 1
p "4

Derive an expre<=’ « i o) change in
e : .
: —. e 3.s'molecule collides

- < .
) ‘¢ urthe container.

-

Revision Grids for A Level AQA Physics Section 6 (Questions)

Page 46 ©

COPYRIGHT
PROTECTED

19

Qa9

Education



Questions =G

Use the time taken for Hlat 2 i]e g 1%

.- f ) .
travel from one L /e container to the
other, amf 3 3 ot "},L.e(ermme the number
of Gral iramy “tir€ molecule makes with the
'al (f che container per second.

By finding the change in momentum per
second, derive the force exerted by the gas
molecule on the wall of the container.

PR
Calculate the 23 €€ (x u wd by all N
molec/ 5 { “=gds.

6.2.3 Molecular Kinetic theory

Cwrrui v+l
N
COPYRIGHT
PROTECTED
e
L)% ig
Derive an expressmn faig, ’rws’ure a
exerted by they.cicc . Jon the walls of the 9
containz. ) Education
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-~
2/

-

s i s \ i/ =
Use tho "i.:'»ﬂ;:,‘g/enerally, (Upms)? =
—L-\f sl A W,.ns)? to derive the final form of
Edu(:c?’é\oﬁ e Kinetic theory equation,

S

i

The root mean square velocity of oxyge>= )

. . . r
molecules in a container is 460 m =’ h/ >
container has a volume nf 2.7 . an.<€ontains
9.4 moles of oxyger - S\ &g

it

The mo'a, ‘,‘,"ﬁ"{(foxﬁg/en is32g.

»

7
la_cthe pressure of the gas.

COPYRIGHT
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6.2.3 Molecular Kkinetic theory

The density of airis 1.225 kg m=3and *xc !

pressure at sea level is 101.3 [ a. { p s

A '
Calculate the root r cu °. L speed of air

-
molecules. ., 2 ) A A
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N/
!...L /_ - -
5
What is the interna'/; S b ¢ «ideal gas?

i VL"/ ;‘j/)‘

2 3quﬁtfon for the average Kinetic
&Yy of an ideal gas in terms of its

temperature.
>
=
=
Q
=
)
Iz
e s N
(<] ity ‘/ 1 =
£ ("
=< e =
= Toh\
'E & > S
3] i =
KT a1t . .dtic theory equation and the ideal
é Ajuation, derive the two forms of equation
on @™ (he average Kinetic energy of particles in a
a gas.
© COPYRIGHT
PROTECTED
& >
)8 ig
) = 4
e 1\ 9L Qg
v B Education
/ -

Revision Grids for A Level AQA Physics Section 6 (Questions) Page 49 ¢




|

Questions

A
S/ -
! /-J
e 7
fiap® o
/f ,""/
iy ,,r:;/’

Find the average Kinetic energy of a gas that

has a temperature of 153 °C.
>
S
=)
Q
=
e
1) ,
= ]
g r o
i~ o (O Wd/®
- ™™ e
= Wak \ \ A
8 &y Py "~
Q \
Cc &~
E >
M =
S Find the root mean square speed of argon at a
temperature of 44.8 K. COPYRIGHT
The molecular mass of argon is 39.9 u. PROTECTED
y - -
S ig
) i/ A
,,f""/J s ~ 9
A4 A Education
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