
?g=

lkare ls

{^Iiil 'c t

"fr^:ffiWffiod*:P,{k^A'*
'ili;'' i;-'13;f,;;H,;; { i-tWur tz,"

Wty* 
t,as a il{@@kd-

y-fseoN L (F/rt)
S@,Frc. H€\T Cr+rnctrf G)

a' vul rryqrla,{ frud^ fuaacl'rl

AE : *CAO

0 M,;lary r^ l^a^rw'7'/ /,^- fhe

c t* z;r /b*/6r-" uJ w /s A E ?



E4-
Gcse

ft'v funn wh,rl,'

ft Tf if s^/' 2

? tfustcs : KrQ,w rerb f EncTt cltL

"M,(Wturd
wer*rrt : Lmb al Tnu, knftle a^d recorr)

rk l,Mou',1 .

kW, fh,i lv\oarls LoTnWottt

rt ,ror; ar,*^t
w{*trwewl =
lVa, [,,"] = I

aryJ"l
fo ute f* ttN
= 5N rvl volutrue

nl u*lulZ tibre

c^3

fu 5n,ul = tDc^3

{t**fu, i* ctil3- lrn 
J,rans = o'{ky

AT"b, ttv fer^rte,raf6e d{ ll,v 
^tdfurr 

T€ ulot)
u-t 5 rna f- have 1 a {h,erml*elsr. lhe avera$e

?eupwafuR ry fay t/vafarr = 'lToc ad" u$t
Cawt wfe f{a,s J

w,ffitrww!ffiwrw"



elaul' -
el ne

)_

lhfie,fafufQ =



l*rL'" Ausu€K: F/rt

0 c -_ zsT/rff,c

,r Lg = lvrc Left e'v''n i '

: / t 
-o--- € 0 tktx Lsr/4/Z x l5"cl:,*, , - 

t\./ n,-l-" z-Y "/7, r-

/ass= yU=O2h-
tN)o o

ui) -'lNv

f*,ol

\_ t,?



7ty
AA

l/14 =

rtusill E(.

LmTn^lrs
o
/

02+
2{oc = {"c

Mc A0
4 ??rn=O lxcx;
e Lr;Yo: c lj,r* C_XM

TT

Morte CcWpctcnirf Q utss4tNs

In Sovwe qyv)ftr,rt we ,l$^t h^uu a, @-
bwvu.r b,^Y alv ole-ttr,i, ln@-

We {Lre* hare f, Colc"l"l-e t^4,
tLre dlrtrr,i hufsr -,1 s,a,prrlrl t 19 t+
fo a Subsfa{v@ (os nUfril AlnY<fo- cL swbsta,n,n {7 

?,Ufil 
HhVr)

€xaw{n QvottTd* . /l^ ilutru htxawyb Qvotttry : /l^ obfi {yrf% hos

* ?^ry= ?pW,ft, n,!n(f ^y ft
+' ffil'''':r ffif *ktrW i t( ee)dAWha@t
Arrlsrurr( 

: ?** =

fr,tletn,*f/

(,^t)

fr.^tfwrr)

Ag=

ru,e. #akbrv{swnd)

t!rcr7f Af= sowrrtos;fi11,



?w*?wL \
-G,":"r'""*s)

W Qu€sTtttrrl

3-Ao c -+ 320!c

frLer*e .

B to cK,'

_trfu

@=Lfrnyr

frr,^*t*

1k fe,,r,rnarot*rn
'f4,-o btolk- rore

@) Car,,J^le tt*?** r/ fL,, elec?r,L l^&
(?o*w(w) = Volh xu ft^D .-

Cr)e"lr,,J,^h 
( 

c- 
r' fra,^'LE'-'^.L0



=- kAu x Lftu$-;M-I

i

i

! - f 

-

,

.,-.. I 
--- 

-- r - 11 P"re tallz^ttq+

Ar--

L-__ _
I

I

I

I

I



-

'aff

Srcc,Ftc UkruT H€fr-t -
r/u

Sot,l) wfrX

fior wftre(

//&eob*

T*ths enr)Ui+re*f, we

1r,{r^Wnsi^e totd NNK

'w)



Vorqu?a 
-F--

tA/l,vt rs h
--H

lN llats

h,et solid Nax t fl* ruolerules

t,?

{foqefr, tilnex Ne

---a-V;brofe lwrs qurl
tLe,ruovnpf{ Thr's
ftia, ,

rwtta G ll dtnq rito
Co,u,fcs tlM 'fe^1

t1,,q

fa,k

Towp@e = ftn*oq, k,nehc
ffihiles rrL L tubsl'aYLcQ
I

eryL *

Sf*,, B'. We co*f,n,*e hrnohry tfu sol,d, w^/x-ffi 
hod' rj ohsrbel bv' tl,,Q- bo,vtd-s

bz,l-WelL fl,rt- Wcw rwolor"leE

D*,* flr,i f>e,ri6l , fuw b; ,*; €rwrq4
fl,,te" wtl,N t"rllu,,Ja( rj v\nf i-t-fed{t9'

11,t,t ,{ruavtS flr^f flr't-
W^,X olnts t,af tvlufeato "

fe,,"ytt"furu 
"l- 

t4'Q-

11* bo^ts Lw ohsob,;e l,\0^r enufiq ad tlnz
bords stanf d bruk a' llwu,* rl.rt' lwole-t'^lests Semvrc*te

-/1 I

Tl* N^N ri rwdh^,,.-fl* tM^f 
^r4)0; 

6
brmk f1,y bo^ls a^1" cl,rarse fl,"t- .S?qt-e *fl,e uql ffry So/r/ h il1 u|d rr cillb,Y
kArrru r fftfir

hru

Sfoqn C:

-
ruax,ffL
r^fa 

.{l,v
^,r 

trut LdJ+fl^(J@
,V;*t,- erulI I tfu *t-,"lr; r'lt,ly
llu r rr,rradd' t nfuW =T:gu f E t s € -



fUt' ILe ^@, tl M,,dd la :!s+"
L t@ rl^@f,* told+lti,')
r(u rilpard Iry 1- bbn,w_r,!nr-w
ti1 u,6solid ) '-r--
ri c")t?) {-_ Sp*$, /.h^t l/\!"f offut,^

Jr/-^ T

l Urn re rs
,LI

f + Ma$,/rifu1t-qrtzz

tuem!;L \,e,['+t*fo ^ f i^bir"Yv- -t-buqf 

|fucuvt
A,r-fitw: S,^bsfo^ce X ri ^ sol',)
rc*W^ttutass+23007
^ Tf rS bv,"feA o[)ft fewrye-rotwn rtcls
t'ro^ ?-o'c f, ?|oc a,d, l1** ',1 

sl:arf-s fA
'fr"s lf.

frt ;t rvelfs, il, feypwafurre, oloes ,'wl rtie

Tt fokp.s ,TrlaTdf h!"f r*Ty to tv,p.lt
e,tb<fawe X

Wf ri fL*-s1pqifr< tote^t try4f '/*' *(t.lasfawte Y7 t----



1
--i

a, ll7rfl I

/\ t: 50ixT
I t

/l

/\ E ttw L
\. f rY,ffi.t' rl > l- Y I-a ) vvu <t L' ) ts

I

lAl-2-

-



/-'\
{rt I\-

fr\LJ

Pt tleu€NoKK

efr\ dtl fhete gq uql idyl {
/*1,/) ,) t

Iti ) it?af fqqt fheg+ d S ShoW rt

f T) n /-- r \k({tTavteE}- /nqi\"J

/ A,*= 6fr.-"
-"' blA 11--- *;p*-- 

$4y-
I
v\

ir 1- \. zK{*€{nV

-&;* rx-

l$s 
ry 

{^f${-x - $Mc$s- e$- ge-kU *x^ry

{rAat t? I
lpi

1 ann r'
J r"nL

rl \It^l.f@



S kcfftc He-frT C*/*c fiu Treficric*L 
,

ryc

erruoyneler

t- 3 
"s lll"l

,(+l-U f:loe --fu, v-wp eisflt R-It re-=Jl? c - Ae --
*ffiY#*##m/:z+-

frreflN\;TffiTtrr"is." ]3IZ.T. ac AU:
l?*i(w")=A€/t;krkr4



Col c"l o ha"f

,s ,"r

' 
d-----' ----*4

*
I 6l^_]Ef

:

I f|, t^t-

aE+
--l

.". ';

tr0

5€c, 0 Truler
V frani

rt

rf tS A

C

t0



fovc 6n ou(
_rL
t rmal e

rcV d, lbl uc

-a

tvfeage tLbd,qc'

(^7



I

oJ
-Or

Physics

These practicals are all about finding out how much a substance will heat up when energy is supplied to it.
After all, speciflc heat capacity is the energy needed to warm up 1 kg of something by I 'C.

A student is doing an exp'eriment to flnd the specific heat capacity of a2kgblock of metal.

He places a thermometer and a heater into two holes in the metal, as shown by the set-up below
When the experiment starts, he will turn on the power supply connected to the heater, and then

record the energy transferred and the temperature reading on the thermometer every minute

for 10 minutes.

Name one piece of apparatus that the student requires

for this experiment that is not shown in the set-up above.
a)

power supply block of

tll
b) Explain why it is safer for the student to insert the heater into

the block before switching on the power supply, and not after.

tll
c) The student uses a 12 V power supply. The current through the heater is 7.0 A.

Calculate the power supplied to the heater. Give the unit in your answer.

Unit:
rsl

Turn orrer )
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d) Draw a iine of best fit Jn the graph :
and use it to calculate the speciflc heat

capacity of .the material.

specific heat capacity: -r"+rdffi

40

20

Q
o

()
l{
=
l-r
d)c!
H
H

-c)F

10 20 30 40

Energy transferred (kJ)

50

e) Give the temperature reading for the anomalous result.

The table below shows the specific heat capacities for four different metals.

Metal Specific heat capacity (J/kg"C)

A t29

B 239

C 492

D 900

f) Based on your answer to part d), suggest which metal the block in the experiment was made from.

tll
g) The oxperimental value of the specific heat capacity differs from the true value. Suggest one

way the student could change the experiment to reduce this,difference. Explain your answer.

"C
tll

t2l

The students plots his results, as shorvn on the graph below.
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.49
2 A student is trying to find the specific heat capacily of a liquid.

a) Describe a method that #ould allow the btudent to measure out 300 g of the liquid into a flask.

I
I

oJ
-Or

=

t2l

The student places the flask of liquid onto a hot plate,
as shown on the right. They insert a thermometer,
held in place by a clamp stand into the liquid and
record the initial temperature of the liquid. They then
switch on the hot plate. After 15 minutes, the student
records the final temperature of the liquid and the
energy transferred by the hot plate. The student uses

these values, as well as the mass of the liquid,
to calculate the specific heat capacity of the liquid.

hot plate

b) Which of the following could improve the accuracy of the student's results?

clamp
stand

liquid

Starting the experiment with the

liquid at a higher temperature.

Using a digital thermometer instead

of an analogue glass thermometer.

c) Explain your answer to b).

Setting the hot plate to
a lower temperafure.

Using alarger
mass of the liquid.

tr

tll

tll
d) Explain one other way that the student can improve their experiment.

tll

I tried telling a joke ahout metals - itwas rcally ironic...
Sometimes when you plol a graph of lemperalure againsl energy transferred,lhe beginning of the line

starts with a cuNe. lgnore this ?arl - just concentrate on lhe linear bi!. when inlerpreling lhe graph.

O CGP - not to be photocopied Physics



Physics
Practical l: Specific lleat Gapacity
Pages 4149
1 a) E.g. a stopwatch lanammeter lavoltmetet [1 mark].

b) E.g. the heater will get hot very quickly, so inserting the

heater before switching on the power supply could help
prevent the student from burning hrmself [1 markJ.

c) P:IV:7.0x12:84W
[j marks for correct unstter, otherwise 1 markfor correcl
substitution, 1 mark.for correct numerical answer and
1 mark for correct unit.J

r] 1{} 2{i l0 4i} 50

Lnergy tl'ar slirrrrt (kJ)

[1 mark for fl straight line of best Jit druwn passing

through or close to most points.J
Gradient : (73 - 25) + (50 000 - 0) : 48 + 50 000

: 9.6 x 10-4 (accept 9 x 10-4 to 10 x 10-a)

speciric heat capacity: 
i f [fiT ;:,?t:T,,

: 520.83... : 520 Jlkg'C (to 2 s.f.)
(accept 500 to 560)

[j marks for correct answer, otherwise 1 mark fot
calculating grailient and. 1 markfor substituting gradient
into formula.l

e) 42"C [1 mark]
f) C [1 markJ
g) E.g. add insulation around the block / markl. Thts will

reduce the energy lost to the surroundings, making their
energy measurements more accurate, so their specific heat

capacity result should be closer to the true val:ue [1 mark].

d)

s
a6c
t

&

O CGP - not to be photocopied Answers

77

2 a) E.g. put the empty flask on a mass balance and reset the

balance to zero [1 markJ. Pour the liquid into the flask
until the mass balance displays 300 g [1 markJ.

b) Using a digital thermometer instead of an analogue glass

thermometer [1 murkJ.

c) E.g. this could reduce/remove the random errors that

may occur due to the student having to determine the

temperature from the analogue scale (e.g. parallax errors)

[1 mark].
d) E.g. take lots of readings, such as once a minute for

15 minutes to improve accuracy. / Do several repeats of the

experiment and calculate a mean of the results to improve

accuracy. / Insulate the flask to reduce heat loss to the

surroundings. / Put a lid on the flask (with a hole for the

thermometer) to prevent liquid evaporathg away [1 mark].

Practical 2; Resistance
Pages 50-52
1 a) It will ensure that the wire can be kept straight and parallel

to the ruler throughout the experiment, which means the

length measurements will be more accurate [1 mark].
b) E.g.high currents will cause the wire to heat up, which

will affect its resistance and the results 1/ mark]. The
student can reduce the current flowing through the wire by

e.g. reducing the potential difference ofthe power supply /
adding a resistor to the ciruit [l narkJ.

c) R: V + I : 0.026 + 1.5 : 0.017333... : 0.017 Q (to 2 s.f.)
: 17 mf)

[3 marks for correct answer in mA, othetwise
1 markfor substitution into correct formula
and 1 mark for correct answer in dLJ

d) E.e.

9bu
o

s40
o
d,

20 30 40

Wire length (cm)

[1 markfor a 17 mQ point correctly plotted at 10 cm and
1 mark for suitable line of best fit, passing through or
close to all of the points.J

0k
0



The more force is applied to a spring, the more it extends - as shown when a spring gets longer and

longer as more masses are added. Remember though, adding too much force can damage it for good.

A student wants to find the spring constant of a spring.
She has two identical springs, A and B.

First, she hangs spring A from a clamp attached to a weighted
stand. She clamps a ruler to the stand so that the zero on the

ruler is at the same height as the top of the spring. She then
measures the natural length of the spring to the nearest mm.

a) Which one of the following would increase the accuracy
of measuring the natural length of the spring?

tr
tr
tr
tr

sPring--7

ruler.--}

mass standlT
masses-->E I

,weighted
/ stand

Measuring it to the nearest centimetre instead of the nearest millimetre.

Setting up the apparatus so the spring is closer to the ruler.

Placing some of the masses on the weighted stand.

Compressing the spring as much as possible while measuring it.

b) Suggest one other way the student could make sure this measurement is as accurate as possible.

The student records the natural length of spring A as 16.0 cm. She attaches the mass stand, which
has a mass of 50 g, to the bottom of spring A. She then adds four 50 g masses to it, one at a time.

c) Each time she adds 50 g to the spring, she measures the spring's new length and calculates its

extension. Her results are shown in the table below. Calculate the missing values in the table.

You can assume g: 9.8 N/kg and that the mass values are corect to 2 signiflcant figures.

mass (g) 50 100 150 200 250

spring length (cm) 18.4 20.8 26.2 34.9 48.5

force applied
to spring (N)

0.49 1.5 2.0 2.5

spnng
extension (cm)

2.4 4.8 r0.2 18.9

t4l

It l

ttl
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59
The student repeats the same experiment
with spring B using smaller masses. 1'00

She plots her results on the graph on the right.

d) Draw a line of best fit on the graph 0'80

and use it to determine the ppring Z
constant of spring B. : 0'60

g
{ € o.4o

0.20

0

:r l:t r:l

:..l I x

X,

tx..j

x

-r'*

0 1.0 2.0 3.0 4.0 5.0

extension of spring B in cm
N/m

t4l

e) Use your spring constant from d) to calculate the amount of energy that was transferred to the
elastic potential energy store of the spring when it was extended by 2.0 cm.

Elastic potential energy : + " spring constant x (extension)2

rsl
f) Explain why the student used smaller masses when repeating the experiment with spring B.

Use evidence from the table on the previous page to support your answer.

tsl

The best experirnent in physics? This one springs to nfind...
ln this practic al, you expecl lo ftnd a linear relationship belween force and extension. lf you add lhe
same mass each lime and lhe spring exlends by differenl?mounts, then the relationship ain'tlinear -
you've probably used masses that were loo heavy or a spring that was already inelastically deformed.
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