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FORMULAE

You may find the following formulae useful.
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change in thermal energy = mass x specific heat capacity x change in temperature
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transformer

generator

Answer ALL questions.

turbines

U

furnace and boiler condenser
condenser

condenser

Give an example of a fossil fuel.

energy store?

thermal store?
) Which stage of the power station transfers energy electrically from a kinetic

(ii) Which stage of the power station transfers energy from a chemical store to a

Five stages of electricity generation and transmission are shown.

(i) The power station burns a fossil fuel in the furnace.

[] B furnace and boiler
[0 B furnace and boiler

[J C generator
[J D turbines
[J € generator
[ D turbines

LI A
(
Ll A

(@) The diagram shows a fossil fuel power station.
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2 This question is about sound waves.
(@) Sound is an example of a type of wave.

State the name of this type of wave.

(b) The speed of sound in liquids is greater than the speed of sound in gases.
(i) Describe the arrangement of particles in liquids and in gases.

You may use diagrams to help your answer.
(2)

(i) Suggest why the speed of sound in liquids is greater than the speed of sound
in gases.
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(c) A buzzer is an electrical device that produces sound.

The frequency of sound produced by the buzzer is 1400Hz.

(i) State the formula linking speed, frequency and wavelength of a wave.

(1)

(ii) Sound travels at a speed of 340 m/s in air.

Calculate the wavelength of the sound wave from the buzzer.

(2)

wavelength
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(i) Two students use this method to investigate sound from a moving source.
Student A connects a piece of string to the buzzer.

She spins round so that the buzzer moves in a horizontal circular path.
e she spins round at a slow speed
e she then spins round at a high speed

Student B stands several metres away from student A.

student A student B

-

buzzer

The sound heard by student A is different to the sound heard by student B.

Discuss the differences in the sounds heard by student A and student B.

(Total for Question 2 = 13 marks)
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4 A Hertzsprung-Russell diagram shows how different astronomical objects may be

classified according to their colour and absolute magnitude.
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(b) The mass of stearic acid used in the investigation is 0.45 kg.
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The stearic acid gains 39kJ of energy when it is heated to its melting point.
Calculate the specific heat capacity of stearic acid.

You should use data from the graph in your calculation.
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(ii) These are the student’s results.

VIV

number of turns = 100, number of turns = 400,
output voltage = 1.3 V output voltage = 5.0 V

number of turns = 200, number of turns = 500,
output voltage = 2.5 V output voltage = 6.3 V

number of turns = 300, number of turns = 600,
output voltage = 3.8 V output voltage = 7.5 V

Draw a table of these results.
(3)

(iii) Suggest how the student could improve the precision of his voltage measurement.
(1)

18

P 6 01 8 5 A0 1 8 2 8

KIKIIRIRRARIKRKRKKK,
KKK HK
CSRILCCARIIIRARKAKK

i

STHL NI 3LIHM.

RLKKLLREERREERRILRSLRKERK LK KLRKLELERLKELRRELRREELRIELRKLLRKERERK LKL LKL

%
X
NS

SERHIH KL LKA KKK,
RIKRICRAIIICIRAIKAKRK,

I S S S SIS
BOSSL

R IRI IR ICIREARARK

> OO
G
070707670576 20 %%

SO

0 0 0 S R N R N R R R P B N R R NN
X RIRKRAKKRK K IKIRKAK KK

000007070050 %65050 %7020 % %%

S N N NN NN,

DO NOT WRITE INTHIS AREA

CSRIKIKEIK KKK KKK KKK IR HK X IIX XXX XK IR X IR X XXX KKK X XXX X KKK KRR XX KX X KKK KKK XK X XXX

<
<

$

<

<

<

~

<

X

Pe

De

Pe

Posesesest
CRAXX
CRIEAK
196505
protele’e
preesese
pleedede
Peteedes
KRXX,
KK
LK
XXX X
CRKXK

P00 %%
SR
SELS

o Xﬁ/(
QKK
Pedeve %S
RRKRRX
Poleteleels
< S5
oserss

<

SERILXLIKL

O
050007620050 % %%

EINT

X,

S e

e

<.

%




<i/<: s ~

<KX
5K

%
KL

XX
o
X

(c) The student plots this graph to show the results of his investigation.

KRS
%95
S5

35
29598
ot

555

"‘/

8.0

0%
i

s
&
3
o
A

2
5%

’:Q‘
R
3

s
R
X

o202
2K
<LON
3
5%
0%
o
X

o
3

ok

(7%

XX
09

6.0

- {:?
o

S
91
[N
N

2ol
e
3

<

.
,«:‘? :

<>

¥

<K,
X

= Output
"Z‘.“* % ¢ .
@ 5 voltageinV 4.0

- LY
SR 88
s 20

:?‘::‘& %.:0 $ 2'0

2 25

> ‘ 3;2 X
RRRR 9%
B S
:::Qo <§<

00’0::‘ &%

S Sk 0.0
g&:‘, S 0 100 200 300 400 500 600
O e
G Ll Number of turns on secondary coil
ESs S,
SOK SRl
= 2
‘s oE (i) The student plots one of his results incorrectly.
SRRy S
e s e
S SO Draw a circle around the incorrectly plotted result on the graph.
E KK <
e
2 5B (1)
v 8 oot . . .
CEC LR (i) Draw the line of best fit.
@ 5
i (1)
e z::f’t"
200, © )¢ SRR
KRS 0
7.0 MOOBROH, ® oo . . .
P O (iii) Describe the relationship shown by the graph.
s KX
SR SRS
S (2)
S g...g.:g.’ ....................................................................................................................................................................................................................................................................................
GRXLRK QRRAR
& §:.: st [t i I i L i riitit i}l  E il i i Bt i it L
QLS KL
SRR %
:::?, ;‘.ff?‘ ....................................................................................................................................................................................................................................................................................
oY Sar
(Xe o
R B
,o,é’ ":4"7!».’ X
ol &em
= &
e o
5 CRE
s S
Xy LT
s
X %
7~
ok SIS
S 2B
CIRL ook
B
G2 K%
X558 R
LG 3K
S S
S5 B8
S8 S
RS B
% KK
%‘:z’é:’o XLRRL
LSS LK
SR KK
poa3stel S N /

19

R 0 0TS0 OO Turn over »
P 6 01 8 5 A 01 9 2 8



;\< LXK X AX KA .9

SMIONOO X

R R HXAAR AR RIAXKHRAAXCRA R RIARRRAAXRA IR RAAKICRAR IR IR IR KIRAKERIRHITRLRAA AKX KHAIKK KL
sttt esesetetetetetes | ) s 1

3 855 SIHL %zgﬁxxxx&&xx?? SSXFHVCSIHE NS M IONOC YIHYSIH
o VARV SHINEILMMAON OG0 o S VaVSIBLNERTMIONOO o s s Yol

S I 00900 ORI R Sy
SRS x%@m Wxxxxxmmmww%xx&wmx DONOTWRITE FNTHIS AREAS s S DONOT W THIS AREAS Koo
IRRRAARAARAARAARARAARARARAARKAARKAAA VOCUWVA SERRRRRLRRLK XXXXWMJMMWWX M XMNWWMMWMXWMWMMMAA&‘%4 “&0&%&%&”‘&04 o&‘&%ﬂ VMM%&J\( &0%%0@ M@Q%%M&Q“ WOM/‘.X“““‘ 0&0&%“ “&%%&W%@Q

va/ RIS
XX
-

~\
s .2
[
. ©
g - E
o R
S oo
= A
wv B
Y —
g -
= .
2 9
< v 3
> O
£ m.o.
5 =
0 g =
5 > B
() c O
(@) m_l
© s =
h S
[e) o
>
>
p -
©
£
-
o
W
<
o
)
o
w I
£ 3
23
o
SR
— @©
n O
T v
i
S 3
> =
rams
W
E <
= =
o o
-
>
)
\_ J

8 5 A0 2 0 2 8

1

P 6 0

20




& 0
= 5
2 0

A‘A
00‘00
XU

-

%
X,
°e

RIS

2058

<X
2o
RXAKK

LKL

e
fo5% :
”%

%
o
N,

55

2
00“

<

X

3

K

S5
G
=

X

53

3
&
SRR

5
<X

<

o

2%
<

<

<X

%
%

$

%
o

55
&

%

<

<

&
-

2%
%

55

SRR
K
0:?00”

R

e

%

3

oY
%
&

%

X

8

%

<
0

ot
0:.

S

%%

45
o2
X

1’5

X

4v‘

-

i

,A
ol
4
|

L

AR
o9 4

RN

.
BLANK PAGE
J
R 0 0TS0 A Turn over »
P 6 01 8 5 A 0 2 1 2 8



ﬁvAﬁ

Y SIHINLIHEMIONOG. . vauy oNog
DG G G G G G gz., s
EINTHISARER. 0 DRNOTWRIEINTHISAREA.

X

xx&&xxxx%%xx&&yxXX%%xxx&yxxx%f%xx&&yXXX%%%%K&&xwxx%%xx&&yxxx%%zxx& 2020%0%0%0%% ,& %3

R RREEELEKILE < RSGREGILEKEAL /\AVAXXXXA Pt bl o ) e 1 “ b&
. DONOTWRITEINTHISAREA = = = = = DONOTWRITE
2 S tabienbiiat

R R R R R RR R HKRRR R RIRRRRIIKRRISIRRRRSIIHILRIIRIRILZRRILLRRKIILLSISKKER SRS X %o o
—_— —_— [7,)
- (a] ~
—' ' m
on
X

5.2m/s

momentum

V=

white ball

(i) State the formula linking momentum, mass and velocity.
Calculate the momentum of the white ball.

(@) The diagram shows the white ball moving across a flat surface.
(ii) The white ball has a mass of 170g.

7 A game is played on a table with balls of different colours.

r
.

o1 8 5§ A0 2 2 2 8

6

P




W
)
~
S
A S < =z 3
I 2 - £ - .
> kY] £
= o L o
2 > P = £ o
U C M i Q9 c PN
L 9o S X o c
No) L = : v % : : (=]
= 2 ER o -~
w = o) ) I %
o Es Lo ) I v 35
(7] < [u)
- ) I = = (] - O
b= = — c P o S =
© < © o > o - °
2 .nnv Keo) = 5 .._,._H S tl..lu
m ‘@ 2 % =2 [e) c -
> = b = < Y— Q ) RS _m
3 = S = © 2 S g =
) — ) = > o
— e o m o = < = =
3 < 7 = 2 & s & ©
m = P ] kv] © L ©
(@] © r..m m ..6 . () m
© wn - = <
= 1] = > v < i
> 3 3 X 92 %5
r_.m . m ) = mu c
c o = = T & O
S 8 = < P S
© —_ = O
e = b~ 4 v < ) = .=
% © (e} [} < T v
a S o 8 = 2 g 5=
(%) Ke) S (] o
= © & > =
W . - = -~ w) e e
0 © + ‘O c — he] c
o c It ~ 3 o £ s *¥
2 8 5 < G5 e 20
i) wn (2] e ° .W = rm c C
= < = — \ = =
S E 5 & = v S ¢ &5
O o < ) ©
= o o 2 Y4 = g £ E_
© LN Pudt (] ] O U
) =~ ] ©
< L & £E & > £ £2
< = =© v gun ¥ 5 ¢ 3 m
© e Y= oy © c
w 3 = <% O O F &»©z2
< 9 — =
i = = =
@ =
.

J

OISO /1<<&\\,\1 SOOI SOOCKIOXHAXK OO X

OO \ OO0
>nyxxxﬁ?/vvm%wm>/wmxxw@w &5 v@g?\ SRS SORRRREIRS /vyf/x & y 5 e teees X5 SIS K v 8 -.ry e w 04 &

IERRIRZLRLLRALS ”—M xw @ SR SRRIAS A QX XQI .Aw;mf QM A & & Qv AN ,A K o0 Q
Oa oo tete s tetetetetetetete vt Mm 85 o SIS V<] ‘¢V4 SIVE LS J . <f<vo q Ao ¢ % 4 I vrn
xxi\/<xyyyxxxﬁ<<\,yyxxxx»\/<<yyyxxxf(<\vyxxxi»<<vvyxxxﬁ/<\vyyxxf»<<y~y % ‘ RRREIKS X <‘o e < <

o

XXVAA/<&VVYXX%A%(<\VYXXX%A/<&VVYXX%%A(< vaXX%AA<§vaXXX%A(<&vaXXVAA//VM/Av XX VAA 0% %

JoCotetesetetetesosetesesososes EO 020 02020202020 00 20 %0 %0 %%
SRR \vvaGAzgyg_ﬁmvzéqxﬁkmmk R SRR

!A ’
x&«\»>>x«1%&&x»>>)f«%%&«x»>>)/x%&&\x>> %xx&\»>>)/«%X&\x>>>/«%<&x\»>>)// >
100 00 000000000 0 0000008 SRR K R 1 e «

K x
S

/

xx

THIS AREA- w@& @o&w DO NOT WRITEINTHIS AREA

23
Turn over »

6 0 1 8 5 A 0 2 3 2 8

P



RIHIRARRRRRHHIIIIIRRKRHRHRIIICRRIRH KKK GRRRIH KA KGR IIKKICLIRRHHKHKAAKARRICRKAR /mM xx,i/ v XHRRLK,
SIS SRR 3 'v A % % v ’

s YUY STHENESLIIM ION OQ -y FHYSH ..O ; y v ._v s S :.7 7SI 314 C LG !
<«\»»>>»/z<<x\»xx»»/z<«\»yxx»f<<\\»>>>»/<<«\Nxxx»/«<<«\»>>x»/<<<«\»x>»// 2 XS <L 28K 4@ &o &
IRERRRRRRRZRRRERRRRRKERLRRRERRRRRRRLRRRERRRRRKRLRRRERRRRRIRLRRRZRRRRRIRLRRRRRKIRRIRRKS RS << \ ZRREXKRRRRRIRRHRRRKRRRR o RS RS ERRKS RRLRRLS

CARARKICHRKIIK KKK HK AKX KKK IKHK XKL KKK AKX KKK IHK I \ny > KK (X XRK XRK < XK o2 XK XK %ot XX > XK KK
So%e

| DONOTWRITEINTHISAREA DONOTWRITEINTHISAREA " DO NOTWRITEINTHIS AREA \&
el die &Qy&x«&@xéy&é&e. REH

<\VVXXXV\/\/W<<\wyxxx.\/f(<&vvyxxx\//<<VN&XXX%%/<&V&&XX%%/(&\V&XXX%A/(&\VXXX%AA( oY

<>

4 )
U
—= v
©
2 L )
= v c
© e —_— =
£ s = g B
w o ©
e c ©
Qo o 7}
@ ] I+ =
3 c 9 ] 3
= @ 4 o
o =l — — >
O Q I 2 2 =<
5 > £ § = = 5
(%] o— - (] — = o B
o < > Q Il
o . %) voow = M R2] o
o <€ a ¢ = = > c c
O <
o - o = © o O O
© o & o ] o) '3 x~
p  — e p S
£ © © € o k7 = Y (] o
v S & 5 £ = < s
L 5 £ = o € e =
S = 8 g m A S @
D © o = S X - <
() © e o (] Y— . c =
Y - 2 c © Z ®© =
= N
m o © C ) @ < & |.M
wn © ] © = = C = O
S5 5 = O > c & v £
0 (V] v + o
£ “© S < o © 2 ¢ ©
c S = - o
© £ < o) mu 4] pa © 2 hej o
U] © .m m - c —_ m < C o Q
= b= 0N 5 © o © c [S2 I v X <
g o a o € e = 3 © £ o
e S k%) Q > o 3 - s c
=] - v c o
N o © = C
() U v T 5 O v
v v (=2 € = %) (] c c
= o c > — c o = o
[ = [} o X
- bb=——— - o) = > + c
© > ) o T S g ™
© e) > = (7] = Q ) e —
w © Q 5 < c > 5 =2 o
2 %5 v 2 3 o X 3 2
o - P a o VU v ¢
o ) O € ‘5 v = v
< 2 o} @ o v £ o O <
v %] c Rl O = [J] o L 9« -
< @ = «— £ N B TR 9
Q c = o 9 c = < =
© o) -, — c (=) = o
S 9 e v 29 o o £ g S
2 o » &35 2 7 v 5 L
R " = ©
5 = g 22 ¢ o & # S
R = + o v (] (]
o T T cc £ £ £ = =
e 2 a £2 £ &
E = < = F &
0
. J

8 5§ A 0 2 4 2 8

6 0 1

P



sl i
ho%e %% RK

00205 0050704

005 1059°0°0°4

R B ,

s 558 (iii) State the maximum amount of energy that could be transferred to the

B B trapped air.
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(iv) Using ideas about molecules, explain why the trapped air heats up.
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(b) Suggest why the trapped air does not reach a high enough temperature to ignite
the combustible material if the piston is slowly pushed into the cylinder.
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