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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
1 3036 5.7 2.6 9 63.3 100
3 3036 9.7 3.7 15 65 100
5 3033 5.1 3 9 56.8 99.9
7 3033 10.6 4.3 17 62.5 99.9
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Answer all questions.
A science student is investigating the jump characteristics of a grasshopper. She makes the
following observations when analysing one particular jump.
R 4
Maximum vertical height obtained = 0.44m ,355
Maximum horizontal distance = 1.20m
Time of flight = 0.60s '
T
Air resistance can be ignored for parts (a) to (c).
(@) Use the information to calculate; @
(iy the horizontal component of the velocity of the grasshopper; 1]
............. T 0 L - S
* A
(ify the initial vertical component of the velocity of the grasshopper. [2]
SEGH A E e TS E AR o
V@ WE N 2es W 8608
&:‘“3 ........................... W m2es e 2 Ams
(b) Hence calculate:
[2]

the magnitude of the velocity at take-off, marked R in the diagram;

(i)




Sticky Note

Part (a)
Candidate correctly applies appropriate equations of motion to both parts. 3 marks awarded



Sticky Note

Part (b)
Pythagoras's Theorem applied correctly in part (i). Angle calculated correctly in (ii) using sin. Solutions using other trigonometric relationships possible. 3 marks awarded





(c) The diagram below shows the grasshopper of mass 3.0 x 10-°kg at the instant when it is
at its maximum height above the ground.

(i) The arrow labelled W represents the force of gravity on tl;g_g_r@gﬁggpe: due to the
W.

Earth. Identify the Newton third law ‘equal and opposite’ force to W 1]
The focce of qrowity en de caita s

@ e c% TeSS WTop 2§
(i) Calculate the magnitude of the force you identified in (c)(i). [1]
MOy = 3w1o. < A8 = AU e

= A gt @ss)

(d) Assume air resistance does act. Circle the arrow which correctly shows the direction
of the force due to air resistance on the grasshopper at the instant it is at its maximum
height. 1]

= \, —
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Sticky Note

Part (c).
Candidate correctly identifies the 'type' of force acting (gravity), the body producing the force (the grasshopper) and also the body on which it acts (Earth). Candidates merely needed to re-arrange the wording of the question to gain this mark. 
The magnitude of the force is correctly calculated.
Part (c) gains 2 marks



Sticky Note

The correct arrow is identified: 1 mark



Sticky Note

The candidate achieves full marks for question 1










Answer all questions.

A science student is investigating the jump characteristics of a grasshopper. She makes the
following observations when analysing one particular jump.

R

Maximum vertical height obtained = 0.44 m
Maximum horizontal distance = 1.20m

Time of flight = 0.60s

Air resistance can be ignored for parts (a) to (c).

(@) Use the information to calculate:

(i) the horizontal component of the velocity of the grasshopper; 1]

(O] ez yalusudb 2@ L3 £2078 20
...... L2z Y2 €% x O bhy. . $:2.2.0:3%0v. B2 v:timy b

(i)  the initial vertical component of the velocity of the grasshopper. [2]

...... ek ek 04t koo e QiR

.......................................................................................................................................................................................

(b) Hence calculate;

(i) the magnitude of the velocity at take-off, marked R in the diagram; [2]
....... JH 4+ 368 7 ) b35S
@ (i) the angle of take-off, marked @ in the diagram. (1]
AAAAAAAAAA /?3béi&v\"'/3 bs>,qltbc
A ! ===
N
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Sticky Note

Part (a)(i): Incorrect equation applied- 0 marks
Part (a)(ii): The candidate chose a valid equation here, however it was used incorrectly. No marks awarded.

0 marks awarded for part (a)



Sticky Note

Part (b)
Error Carried Forward (ecf) applied to parts (i) and (ii). Solutions are correct. 3 marks awarded
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(c) The diagram below shows the grasshopper of mass 3.0 x 10-5kg at the instant when it is oy

at its maximum height above the ground.

(i) The arrow labelled W represents the force of gravity on the grasshopper due to the

Earth. Identify the Newton third law ‘equal and opposite’ force to W. 1
...... D 0 et
(i) Calculate the magnitude of the force you identified in (c)(i). : 1]

..................................................................................................................................................................................

(d) Assume air resistance does act. Circle the arrow which correctly shows the direction
of the force due to air resistance on the grasshopper at the instant it is at its maximum
height. 1]
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Sticky Note

Incorrect force identified in part (i). Part (ii) correctly answered. 1 mark awarded for part (c).



Sticky Note

Correct arrow identified, 1 mark awarded.



Sticky Note

5 marks awarded for question 1










1.

. Time of flight = 0.60s

Answer all questions.

A science student is investigating the jump characteristics of a grasshopper. She makes the
following observations when analysing one particular jump.

R

Maximum vertical height obtained = 0.44m

Maximum horizontal distance = 1.20m

Air resistance can be ignored for parts (a) to (c).

(@) Use the information to calculate:

(i)  the horizontal component of the velocity of the grasshopper; [1]
HHwo -,‘Z-’/z(wwlé ....................... 2.2 0:6x\)
N o ‘/’L(O\'U>Oe .................................. \owLsons i
(i)  the initial vertical component of the velocityrof the grasshopper. [2]

(b) Hence calculate:

() the magnitude of the velocity at take-off, marked R in the diagram; [2]
2
U(l’@:rh/j .................. J[OQ T(f?,d?‘ ..... P L e e B e
@ (i) the angle of take-off, marked @ in the diagram. 1]
............ leoSO:(z
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Sticky Note

Incorrect equation used in (i). No mark awarded.
Valid equation used in (ii), however it is used incorrectly. No marks awarded.



Sticky Note

Invalid and incorrect attempt at using Pythagoras in (i). Candidate uses distances rather than speeds. No mark awarded.
ECF can only be applied here if candidate attempts to use answers given in (a)(i) and (ii). However this (again) is an invalid approach and so no marks are awarded.
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(¢c) The diagram below shows the grasshopper of mass 3.0 x 10-°kg at the instant when it is
at its maximum height above the ground. :

(i) The arrow labelled W represents the force of gravity on the grasshopper due tothe

Earth. Identify the Newton third law ‘equal and opposite’ force to W, (1]
@ %(C@ ............ ot e 8FQ§SMPP€(GK ..... M%%x\t\o\ ...........
(i) Calculate the magnitude of the force you identified in (c)(i). 1]

. S a3 4
ROxto lx A8\ =3 x\O U J% (o NN

(d) Assume air resistance does act. Circle the arrow which correctly shows the direction
of the force due to air resistance on the grasshopper at the instant it is at its maximum

height. [1]

1321
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© WJEC CBAC Ltd. (1321-01) Turn over.



Sticky Note

Candidate does not identify the type of force acting. No mark awarded.
Correct solution given in part (ii). One mark awarded.



Sticky Note

Correct arrow identified. 1 mark awarded



Sticky Note

Question 1 is awarded 2 marks










PH1

. . . Marks
Question Marking details Available
1 a 1 1.20

(@ @ Horizontal velocity = ——— = 2[.0 ms™]

(.60 1
(ii) | 0 =1/ —2 x 9.81 x 0.44 [correct substitution into v* = 1 + 2ax] (1)
u=294[ms"] (1)
or
0 =1—9.81 < 0.30 [correct substitution into v = 1 + ar] (1)
u=294[ms"] (1) )
[Other solutions possible]
{b) (D) | R=(4+ 8.6H"* (1) [ecf from (@)(i) and/or (a)(ii)] 5
R=3.56[ms"] (1)
(i) | #=55.8° ecf 1

{c) (1) | Force of gravity on earth due to grasshopper 1

(i) | =3 %107 x 9.81 = 2.9 % 10™ [N] Accept 0.3m[N] 1

() «— 1

Question 1 Total 9]
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Answer all questions.
A science student is investigating the jump characteristics of a grasshopper. She makes the
following observations when analysing one particular jump.
R 4
Maximum vertical height obtained = 0.44m ,355
Maximum horizontal distance = 1.20m
Time of flight = 0.60s '
T
Air resistance can be ignored for parts (a) to (c).
(@) Use the information to calculate;
(iy the horizontal component of the velocity of the grasshopper; 1]
............. T 0 L - S
* A
(ify the initial vertical component of the velocity of the grasshopper. [2]
SEGH A E e TS E AR o
V@ WE N 2es W 8608
&:‘“3 ........................... W m2es e 2 Ams
(b) Hence calculate:
[2]

the magnitude of the velocity at take-off, marked R in the diagram;

(i)






(c)

(d)

The diagram below shows the grasshopper of mass 3.0 x 10-kg at the instant when it is
at its maximum height above the ground.

(i) The arrow labelled W represents the force of gravity on tl;g_g_r@gﬁggpe: due to the
W.

Earth. Identify the Newton third law ‘equal and opposite’ force to W 1]

The focce of qrowity en de caita s
e c% TeSS WTop 2§

(i) Calculate the magnitude of the force you identified in (c)(i). [1]

== M = XA VYWIC qul - ’D\equax’le%}\)

= DN ase)
Assume air resistance does act. Circle the arrow which correctly shows the direction
of the force due to air resistance on the grasshopper at the instant it is at its maximum
height. [1]
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Answer all questions.

A science student is investigating the jump characteristics of a grasshopper. She makes the
following observations when analysing one particular jump.

R

Maximum vertical height obtained = 0.44 m
Maximum horizontal distance = 1.20m

Time of flight = 0.60s

Air resistance can be ignored for parts (a) to (c).

(@) Use the information to calculate:

(i) the horizontal component of the velocity of the grasshopper; 1]
2CE Yo lagudb 22 1Y k=006 w0
...... L2z Y2 €% x O bhy. . $:2.2.0:3%0v. B2 v:timy b
(i)  the initial vertical component of the velocity of the grasshopper. [2]
...... ek ek 04t koo e QiR

.......................................................................................................................................................................................

(b) Hence calculate;

(i) the magnitude of the velocity at take-off, marked R in the diagram; [2]
....... JH 4+ 368 7 ) b35S
(i) the angle of take-off, marked @ in the diagram. (1]
¢ Co oo N
AAAAAAAAAA /?3béi&v\"'/3 bs),"‘!ltbc
A ! ===
N
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3

(c) The diagram below shows the grasshopper of mass 3.0 x 10-5kg at the instant when it is
at its maximum height above the ground.

(i) The arrow labelled W represents the force of gravity on the grasshopper due to the

Earth. Identify the Newton third law ‘equal and opposite’ force to W. 1
...... D 0 et
(i) Calculate the magnitude of the force you identified in (c)(i). : 1]

..................................................................................................................................................................................

(d) Assume air resistance does act. Circle the arrow which correctly shows the direction
of the force due to air resistance on the grasshopper at the instant it is at its maximum
height. 1]

— —
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Answer all questions.

A science student is investigating the jump characteristics of a grasshopper. She makes the
following observations when analysing one particular jump.

R

Maximum vertical height obtained = 0.44m
Maximum horizontal distance = 1.20m

. Time of flight = 0.60s

Air resistance can be ignored for parts (a) to (c).

(@) Use the information to calculate:

(i)  the horizontal component of the velocity of the grasshopper; [1]
HHwo -,‘Z-’/z(wwlé ....................... 2.2 0:6x\)
N o ‘/’L(O\'U>Oe .................................. \owLsons i
(i)  the initial vertical component of the velocityrof the grasshopper. [2]

(b) Hence calculate:

() the magnitude of the velocity at take-off, marked R in the diagram; [2]
2

U(l’@:rh/j .................. J[OQ T(f?,d?‘ ..... P L e e B e

(i) the angle of take-off, marked @ in the diagram. 1]

............ leoSO:(z
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(¢c) The diagram below shows the grasshopper of mass 3.0 x 10-°kg at the instant when it is
at its maximum height above the ground. :

(i) The arrow labelled W represents the force of gravity on the grasshopper due tothe
Earth. Identify the Newton third law ‘equal and opposite’ force to W, (1]

fore....o6.. Dee . S hOPREC..On.... U YU W
(i) Calculate the magnitude of the force you identified in (c)(i). 1]
. S A3 g &

Z0x ol x A8V 3 x\0 U J% (o NN

(d) Assume air resistance does act. Circle the arrow which correctly shows the direction
of the force due to air resistance on the grasshopper at the instant it is at its maximum

height. [1]

© WJEC CBAC Ltd. (1321-01) Turn over.
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Answer all questions.

A science student is investigating the jump characteristics of a grasshopper. She makes the
following observations when analysing one particular jump.

R

Maximum vertical height obtained = 0.44 m

Maximum horizontal distance = 1.20m

. . ﬁ
Time of flight = 0.60s — 0

Air resistance can be ignored for parts (a) to (c).

(@) Use the information to calculate:

(i) the horizontal component of the velocity of the grasshopper; [1]

(i)  the initial vertical component of the velocity of the grasshopper. 2]

(b) Hence calculate:

(i) the magnitude of the velocity at take-off, marked R in the diagram; [2]

(i) the angle of take-off, marked 6 in the diagram. [1]

© WJEC CBAC Ltd. (1321-01)
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(c) The diagram below shows the grasshopper of mass 3.0 x 10-°kg at the instant when it is
at its maximum height above the ground.

(i) The arrow labelled W represents the force of gravity on the grasshopper due to the
Earth. Identify the Newton third law ‘equal and opposite’ force to W. 1]

(i)  Calculate the magnitude of the force you identified in (c)(i). [1]

(d) Assume air resistance does act. Circle the arrow which correctly shows the direction
of the force due to air resistance on the grasshopper at the instant it is at its maximum
height. 1]

© WJEC CBAC Ltd. (1321-01) Turn over.
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(b) (i) The current, , in a wire of cross-sectional area, 4, is given by the formula: o
I=nAve
. Derive the formula. You may include a clearly labelled diagram. 4]

Vz ’ - Jtree

(i)  Calculate the drift velocity of the free electrons in the wire in (a)(ii) when the current
through it is 1.6 A. [n = 6.4 x 1028 m=3] [2]
BB AN
v T - M G
Nz phe T huxto? B X2 OX(OT K BROT
.................................................. 2 T8O mST
Turnover.!

© WJEC CBAC Ltd. (1321-01)



Sticky Note

Diagram clearly identifies 'A' as Area of  cross-section and l as length of conductor. l is also defined as vt.  'n' is also correctly defined. First mark is awarded.



Sticky Note

Expressions for number of electrons in wire and 'Q' are correctly given, but also further commentary given to clarify origin of these expressions. Marks 2 and 3 awarded



Sticky Note

Correct and clear link from charge to current shown. 4th mark awarded.










(b)

7

(i) The current, 7, in a wire of cross-sectional area, 4, is gi\fen by the formula:

I=nAve

Derive the formula. You may include a clearly labelled diagram. [4]

(i) Calculate the drift velocity of the free electrons in the wire in (a)(ii) when the current

through itis 1.6 A. [n = 6.4 x 1028m9] [2]

s w N
/f‘,_‘"_—/

N o Pe 6-LX\CE L X\ e L bk o7

only
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Sticky Note

n - number of electrons per unit volume is not defined. First mark is not awarded.



Sticky Note

Clear and logical derivation follows. 'A' and 'd' described in diagram. 3 marks awarded.
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(b) (i) The current, , in a wire of cross-sectional area, 4, is given by the formula: o
I=nAve
Derive the formula. You may include a clearly labelled diagram. [4]

1321
010007

(i) Calculate the drift velocity of the free electrons in the wire in (a)(ii) when the current

through it is 1.6A. [n = 6.4 x 108 m™3] [2]
......... Y e
v. L L~ s oo 5]
’m ...... o 5.~..Le.mzio?.?..x‘@*,..a .................. )f\i{,ﬂglwf)ﬂ’u




Sticky Note

'n' is not defined and it is clear that there is confusion regarding 'unit volume' when describing the number of electrons in the given volume. The first two marks are not awarded.



Sticky Note

The 'charge' is again incorrectly expressed. However this 'error' has already been penalized. Error carried forward applies in this case and the third and fourth marks are awarded. The answer is awarded 2 marks in total.
 










Marks

Question Marking details .
Available
3 (@) (M [Free] electrons forced to move by applied pd (Need a reference to
drift velocity or electron flow but does not need to be explicitly
stated) (1)
They collide with atoms/nuclei/ions/lattice of the wire (1) don't 2
accept particles or molecules
ii 1.
) Power = 6_§ =0.03[W] (1)
: f
r= 203D _ 40117101 )
1.6
. . . . i W
Alternative solution possible for the first 2 marks using V = 6 and
Vv
R=—
|
0.0117x2x10°°
p= (1) [ecfon R] 4
04
=59x10% [Qm] (1)
(b) (I) [ or (vr) [accept v if stated dist travelled in 1 s]
A \6-‘) . . . . e - - V)
[NB free electrons not required to be labelled]
Number of free electrons = n4dvt [or nAdl] (1)
Total change = ndvie [or ndle] (1)
I= ndvre with cancelling shown [or ndle , where ; =vshown] (1)
VVolume defined either from diagram [e.g. A and | labelled as shown]
or in body of derivation [e.g. vol = Al] and n identified correctly— for 4
the first mark
(ii) 1.6 =6.4 x 10% x 2 x 10° x v x 1.6 x 10 (1: substitution)
v=7.8x10°[ms"] (1) 2
(iii) | (1) | less than 1.6 A identified/circled (1)
(I1) | the same as identified/circled (1)
(1) | half identified/circled (1) 3
Question 3 Total [15]

© WIJEC CBAC Ltd.
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(b) (i) The current, , in a wire of cross-sectional area, 4, is given by the formula: o
I=nAve
. Derive the formula. You may include a clearly labelled diagram. 4]

Vz ’ - Jtree

(i)  Calculate the drift velocity of the free electrons in the wire in (a)(ii) when the current
through it is 1.6 A. [n = 6.4 x 1028 m=3] [2]
BB AN
v T - M G
Nz phe T huxto? B X2 OX(OT K BROT
.................................................. 2 T8O mST
Turnover.!
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(b)

7

(i) The current, 7, in a wire of cross-sectional area, 4, is gi\fen by the formula:

I=nAve

Derive the formula. You may include a clearly labelled diagram. [4]

(i) Calculate the drift velocity of the free electrons in the wire in (a)(ii) when the current

through itis 1.6 A. [n = 6.4 x 1028m9] [2]

s w N
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(b) (i) The current, , in a wire of cross-sectional area, 4, is given by the formula: o
I=nAve
Derive the formula. You may include a clearly labelled diagram. [4]

1321
010007

(i) Calculate the drift velocity of the free electrons in the wire in (a)(ii) when the current

through it is 1.6A. [n = 6.4 x 108 m™3] [2]
......... Y e
v. L L~ s oo 5]
’m ...... o 5.~..Le.mzio?.?..x‘@*,..a .................. )f\i{,ﬂglwf)ﬂ’u











(b)

(i) The current, 7, in a wire of cross-sectional area, 4, is given by the formula:
I=nAve

Derive the formula. You may include a clearly labelled diagram. [4]

(i)  Calculate the drift velocity of the free electrons in the wire in (a)(ii) when the current
through it is 1.6 A. [n = 6.4 x 102 m3] [2]

© WJEC CBAC Ltd. (1321-01) Turn over.
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(a) (i) Draw a labelled diagram of a suitable arrangement that would enable a student to
~ investigate how the resistante of a metal wire changes between a temperature of
0°C and 100°C. : [3]

@ .
Thton,

iy

Cilofiie o sy buth
iy

(ii) Describe how the student would:
« obtain measurements of resistance across the full temperature range;
: Eﬂifyrseeafh‘;“éiﬁ otained. , (vse iuhtefor shisfeapralare ”f/ [5]
o] cont 't/f L.t 2
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Sticky Note

Diagram contains the key elements:
1. Correctly wired electrical circuit containing voltmeter, ammeter and power supply.
2. Method of heating wire - water bath accepted as alternative to external heating e.g. by Bunsen burner. 'Rubber Insulation' assumed to be related to electrical insulation and ignored.
3. Method of measuring temperature shown.

3 marks awarded.



Sticky Note

Method of cooling water to 0 degrees Centigrade (1 mark)



Sticky Note

Precaution explained here and earlier (to ensure accurate results) (1 mark)



Sticky Note

Explanation of how resistance is found from voltage and current readings. (1 mark)



Sticky Note

Clear temperature intervals give - at least 5 required in order to gain the mark. (1 mark)



Sticky Note

Appropriate graphical analysis. (1 mark)



Sticky Note

Answer to (a)(ii) gains full marks
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4, (a (i) Draw a labelled diagram of a suitable arrangement that would enable a student to o

investigate how the resistance of a metal wire changes between a temperature of
0°C and 100°C. [3]

(i) Describe how the student would:

« obtain measurements of resistance across the full temperature range;
« ensure accurate results;
- analyse the data obtained.

@ a graph of Resistance (y axisf against Time (x axis) to ah"alyse his results.

=




Sticky Note

The diagram contains the following:
1. Correctly assembled electrical circuit containing a voltmeter, ammeter and power supply. Horizontal line above the voltmeter is assumed to be the wire- BOD given. (1 mark awarded).
2. Heating method- mark not awarded as this method would heat the whole circuit. Also lacks detail. No BOD (no mark awarded).
3. Method of measuring temperature shown. (1 mark awarded)

The diagram gains 2 marks in total



Sticky Note

Appropriate temperature intervals given which will allow at least 5 readings to be taken. (1 mark)



Sticky Note

Even though the candidate explains correctly (later) how to find R from V and I, no mark is awarded for incorrect methodology when taking readings of V and I. Also, how can this circuit be accessed? ( marks)



Sticky Note

Repeating the experiment (as opposed to taking multiple readings) is accepted as a method for ensuring accurate results. (1 mark)



Sticky Note

No explanation given as to how to reduce temperature to (close to) 0 degrees. (0 mark awarded)



Sticky Note

'Time' plotted on the x-axis as opposed to temperature- incorrect analysis. (0 marks awarded).



Sticky Note

The description is awarded 2 marks in total










Examiner

10
only

Draw a labelled diagram of a suitable arrangement that would enable a student to
investigate how the resistance of a metal wire changes between a temperature of
[3]

4. @ ()
0°C and 100°C.

=l |
|
/
|
o ]
R DU
. } _f%ﬁ'?s’“**f‘ﬂ’m 7 ‘
N@(% g‘e"( / ‘§ —
‘xgxk X ; — T hgrmomelds
(Vi : ! v
§ o Stet fom ign temperewre
/ (locPe)  and aiign o (ool.
/(i) Describe how the student would:
+ obtain measurements of resistance across the full temperature range;
¢ ensure accurate results;
+ analyse the data obtained. @ [5]
NG o femed Storte  geom (00°C amd  ggle oo (g@.&l.«aﬂ ........... 0F
(O] esiskence, Apter  wern 1070 drop. O Yempenabure,
fake | anobeg . efeling. (8 g e peessetg. o
. ( G -
(D198 MR Lo oo 107 reaig ARYE Hese
o readngs ok N R1c LW VA3 (PO A A1 52122 S
o\ Y S Yoo S Hempeeattureon e
X - o e kG e used  To aalyse e
doba. VO Nz GsiTake AT RS TN . <IN INTy S
_____ We  wermometer 5o dn B weber o apd o
0%‘ 4 '\f{‘?\\ R o PR St S g CXI-\J{«

'\'i"\:f;‘4 A, A -
repeat the experiment 3 times and take an average of the resistance values at each

temperature.




Sticky Note

The diagram contains the following:
1. A correctly wired circuit containing a resistance meter with NO power supply shown. (1 mark).
2. Wire is immersed in water initially shown at 100 degrees Centigrade which is allowed to cool. This is accepted as a plausible method. (1 mark)
3. Method of measuring temperature shown. (1 mark)

The diagram is awarded 3 marks.



Sticky Note

Appropriate temperature intervals given which will allow at least 5 readings of R to be taken. (1 mark)



Sticky Note

A reading of resistance (directly from the resistance meter) is described. (1 mark)



Sticky Note

An appropriate method for taking readings at low temperatures is described. (1 mark)



Sticky Note

An appropriate graphical analysis of the results obtained is described. (1 mark)



Sticky Note

Repeating the experiment and finding mean values of R (as opposed to taking multiple readings) is accepted as a means of ensuring accuracy. (1 mark)



Sticky Note

The description is awarded 5 marks)










Question

Marking details

Marks

Available
4 (a) (i) | Water bath or method of heating shown. Wire [coiled or uncoiled]

shown ().

Voltmeter and ammeter and power supply correctly connected or

ohmmeter only shown (1)

Thermometer clearly identifiable. (1)

Subtract 1 mark for poorly drawn diagrams. Method of cooling water 3

to 0°C not credited here.

(ii) | Method of cooling water to 0 °C (1) [Can be credited from (i)]

Resistance values taken [or V and | values taken and R calculated](1)

..at different temperatures [minimum 5 implied or implication that a

number of temperatures considered] (1)

Method to reduce experimental error/ ensure accuracy e.g. water

stirred/ resistance of leads/heat slowly/remove heat to allow

temperature to settle (1) Accept repeat the experiment again or obtain

readings whilst cooling down or using a digital thermometer. Don’t

accept just repeat readings.

Graph of R vs @ drawn (1) 5
(b) (i) | [-163°C] is the temperature at which a sudden decrease in resistance

occurs and the metal [alloy] (1) 2

...becomes a superconductor or resistance becomes zero (1)

(i) | Liquid nitrogen [Accept liquid helium, liquid oxygen, liquid
hydrogen] 1
Question 4 Total [11]
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(a) (i) Draw a labelled diagram of a suitable arrangement that would enable a student to
~ investigate how the resistante of a metal wire changes between a temperature of
0°C and 100°C. [3]

(i) Describe how the student would:
* obtain measurements of resistance across the full temperature range;
* ensure accurate results;
» analyse the data obtained. , (Vse WW *“""f"f'"b"f ”ﬁ 5]

...

............................ %lu& éwféwfz & for sl
Rm(ﬂ) ..................................................................................................................................................
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10

() Draw a labelled diagram of a suitable arrangement that would enable a student to
investigate how the resistance of a metal wire changes between a temperature of
0°C and 100°C. [3]

(i) Describe how the student would:

« obtain measurements of resistance across the full temperature range;
+ ensure accurate results;
« analyse the data obtained. [5]

a graph of Resistance (y axis)/ against Time (x axis) to ar’falyse his results.
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Examiner
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4. (a) (i) Draw a labelled diagram of a suitable arrangement that would enable a student to o
investigate how the resistance of a metal wire changes between a temperature of
0°C and 100°C. [3]
/
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,fii) Describe how the student would:
+ obtain measurements of resistance across the full temperature range;
¢ ensure accurate results;
» analyse the data obtained. [5]
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repeat the experiment 3 times and take an average of the resistance values at each

temperature.
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Examiner
[
4. (a) (i) Draw a labelled diagram of a suitable arrangement that would enable a student to o

investigate how the resistance of a metal wire changes between a temperature of
0°C and 100°C. [3]

(i) Describe how the student would:

» obtain measurements of resistance across the full temperature range;
* ensure accurate results;
 analyse the data obtained. [5]
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