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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
1 1603 8.4 2.8 13 64.4 100
3 1601 8.7 2.5 11 78.7 99.9
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6 1601 6.9 2.6 10 69 99.9
GCE Physics - PH4 - 1324-01
6
6
c 5
.0
v 4
=]
O3
2
1
0 10 20 30 40 50 60 70 80 90 100

Facility Factor %




	GCE Physics - PH4 - 1324-01
	Item Level Data
	Facility factor graph
	Question 1
	Mark scheme
	Example 1 
	Example 1 marked

	Example 2 
	Example 2 marked

	Example 3
	Example 3 marked


	Question 2
	Mark scheme
	Example 1 
	Example 1 marked

	Example 2 
	Example 2 marked

	Example 3 
	Example 3 marked


	Question 6
	Mark scheme
	Example 1 
	Example 1 marked

	Example 2 
	Example 2 marked

	Example 3 
	Example 3 marked






1.

2

Answer all questions.

(a) Oxygen gas is held in a sealed container.

(i) Explain in clear steps, using the kinetic theory and Newton's laws of motion, how

the oxygen exerts pressure on the walls of the container. [4]
e oy moleods b o lsalohoned adhe gy op 30C
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pV = %ch_z

State the meaning of each of the terms: / [3]
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Sticky Note

The overall question is very well answered with the exception of 1(a)(i).  In this part, a mark is given for the molecules colliding with (striking) the walls of the container, but no other marks are given as there is no clear evidence of using the laws and theory to explain the situation.





3
Examiner
|
(b) A container of volume 0.7m? holds oxygen gas at a pressure of 4.0 x 105 Pa and a|
temperature of 288K. (Relative molecular mass of oxygen gas = 32)
Calculate:
() the number of moles of oxygen gas in the container: 2]} Zos
(i) the rms speed of the molecules. ___ 3] %
e P 1 3 _ . ol L
ke e R C= 3N = 3xa0xivx 07
- L BT t-"'l(i ’
mess 303 b N To0bx 0¥ x 539§ it
e — e e . ~,’~_-. ..............
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(¢) In practice oxygen is not an ideal gas. Give one reason for this. [1] l o F

§os. Tk ngisls 0. Mo Haa ong

b baodd gy, T/
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Answer all questions.

1. (a) Oxygen gas is held in a sealed container.

(i) Explain in clear steps, using the kinetic theory and Newton’s lats of motion, how
the oxygen exerts pressure on the walls of the container. [4] @

condontor ord) a}‘ﬂd\%/\ ....... Q. e R golhdze cothe.....

(i) If the gas behaves as an ideal gas then:
a2
pV =5z Nmc

3
State the meaning of each of the terms: [/ [3]
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Sticky Note

A mark is given for particles moving randomly and another for colliding with (striking) the wall.  Marks have been lost for not using the laws with clear reference to the relevant forces to explain the situation.



Sticky Note

There is no root in the question.





Calculate:
(i) the number of moles of oxygen gas in the container; [2]
=67 Vw2l
p< 4 XD
T<=22¢€
cNT 3L
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only

(b) A container of volume 0.7m? holds oxygen gas at a pressure of 4.0 x 10° Pa and a
temperature of 288 K. (Relative molecular mass of oxygen gas = 32.)

1324
n10003

(c) In practice oxygen is not an ideal gas. Give one reason for this. [1] @

d22% el Sy B8 Il L RO is el
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Sticky Note

The unit specified for the calculated mass is incorrect, which affects the final answer.  A mark is given for rearranging the expression.



Sticky Note

Not accepted as a reason.
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Answer all questions.

1. (@) Oxygen gas is held in a sealed container.

() Explain in clear steps, using the kinetic theory and Newton’s laws of motion, how
the oxygen exerts pressure on the walls of the container. [4] @

(i) If the gas behaves as an ideal gas then:

pV = %Nm? /

State the meaning of each of the terms: [3]

o

i)
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Sticky Note

A mark is given for random motion of particles and another for colliding with (striking) the container.  Marks have been lost for not using the laws to explain the situation.



Sticky Note

This should be the mass of one molecule, not all molecules.



Sticky Note

There is no root in the question.
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(b) A container of volume 6.7m3‘ holds oxygen gas at a pressure 0fl4.0 x 103 Pai and a

temperature 0f288 K} (Relative molecular mass of oxygen gas = 32)

Calculate;

(i) the number of moles of oxygen gas in the container; [2]

(c) In practice oxygen is not an ideal gas. Give one reason for this. [1]

© WJEG CBAC Ltd. (1324-01) Turn over.
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Sticky Note

There is no evidence of rearranging the formula and no calculation.










PH4

. . . Marks
Question Marking details Available
1 (@) (i) | Any 4 from the following (1 mark for each):

- the oxygen molecules move at random / in all directions
- the molecules strike [the walls of] the container [and rebound]
- rate of change of momentum of the molecules when they strike the
wall is equal to the force exerted by the wall on the molecules
(Newton's second law of motion).
- force on the wall is equal and opposite to the force on the molecules
(Newton's third law of motion).
- pressure is the force per unit area on the walls of the container.
Award a maximum of 2 marks if no reference made to Newton's
laws 4
(it) | 1. N: number of molecules [in the container] (1)
I1. m: mass of one molecule (1)
1. ¢2; mean square speed [of the molecules] (1) 3
. (0) o
(b) (i) = % = % (substitution (1)) = 117 [mol] (1) 2
ii 1 —
(i1 pV = §chz
2 — /ﬂ
\/c_ = m (rearrange (1))
\/c__2 = /L_g correct incorporation of relative mol. mass (1)
n(32x1073)
— _ 3(4x105)(0.7) __ -1
Ve = SAI0D. —473.7ms™ (1) UNIT mark 5
(©) One of the following (or equivalent) ....... (1):
Volume of molecules not negligible.
Force exerted on walls less due to the attraction by other molecules.
Intermolecular forces not negligible.
Accept: oxygen diatomic / density too high
Collisions not elastic
PE not zero 1
Question 1 Total [13]
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2

Answer all questions.

(a) Oxygen gas is held in a sealed container.

() Explain in clear steps, using the kinetic theory and Newton’s laws of motion, how
the oxygen exerts pressure on the walls of the container. 4]

= %ch_z

State the meaning of each of the terms: [3]

o v The dumihe oy mdecales o e G0

a7 T e Sgen gpad 0y HE oo melonlth,
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(b) A container of volume 0.7m? holds oxygen gas at a pressure of 4.0 x 105 Pa and a| "
temperature of 288K. (Relative molecular mass of oxygen gas = 32)
Calculate:
() the number of moles of oxygen gas in the container: [2]
(if) the rms speed of the molecules. — [3]
: il n
NN Cz 3N = 32a0xix 07
mess 30 b Nt Tolbx 0% x 53
i, — i - 1___ ..............
W NaaxN e 00 T N
. Y - T ¢ T . as I -
SxN kg = 104107 avalboults . Coms T B3 D
(¢) In practice oxygen is not an ideal gas. Give one reason for this. [1]

................................................................................................................................................................................................
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1.

Answer all questions.

(a) Oxygen gas is held in a sealed container.

(i) Explain in clear steps, using the kinetic theory and Newton’s laws of motion, how
the oxygen exerts pressure on the walls of the container. [4]

o DR S Ll Tirih fand(aqped) cnd gpenebo.....

(i) If the gas behaves as an ideal gas then:

pV =1nmé

State the meaning of each of the terms: [3

(1) Njwm%ﬁ;J%mﬁﬁééﬁmghmﬁﬁmﬁﬁgmMWMMWmMWM

0 mmﬁammﬁﬁm%#MQﬂLMﬁ@@%ﬁwﬁﬁmﬁ@mgﬁimme

any & Forey Mon Sgneld | pRack
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() A container of volume 0.7m? holds oxygen gas at a pressure of 4.0 x 10° Pa and a
temperature of 288 K. (Relative molecular mass of oxygen gas = 32.)

Calculate:
(i) the number of moles of oxygen gas in the container; 2]
U
A20” k0 7 3 b I Nz e
£.21 w282
s < =
(i) the rms speed of the molecules. £=3 f < [3]

(c) In practice oxygen is not an ideal gas. Give one reason for this. 1]
S.....iT : nol... Oken  houlee | w,ﬁ*%s»«m <..noh

© WJEC CBAC Ltd. (1324-01) Turn over.

Examiner
only

1324
fn10003





		Q1-68106-28041.pdf

		Q1-68106-28041_Page_1

		Q1-68106-28041_Page_2










(@)

Answer all questions.

Oxygen gas is held in a sealed container.

() Explain in clear steps, using the kinetic theory and Newton’s laws of motion, how
the oxygen exerts pressure on the walls of the container. [4]

/i/C“e ..... '@f-ﬂfﬁ-‘“’é’z’\) ...... ﬁj ...... 3 ""‘Q/""‘—Q‘agé ....... d T 4'0»&&3&,)(
L\awc ré-?a»‘ﬂp raMaaO“- VV\OJUCJL. » c:.t—b\,_‘(‘ —éc‘v—C'ﬁ

(i) If the gas behaves as an ideal gas then:

pV = %Nm?

State the meaning of each of the terms: [3]

© WJEC CBAC Ltd. (1324-01)
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(b) A container of volume 6.7m3{ holds oxygen gas at a pressure 0fl4.0 x 10° Pai and a

temperature 0f288 K} (Relative molecular mass of oxygen gas = 22,

Calculate:
(i) the number of moles of oxygen gas in the container; [2]
9. B L B R L R LT TR

N ~
vy L . = f.i-—.fi"lat’)( 2.
.......................... ’2-.(_“._“ -
i3l x LEY =P ¥ o RS
(i) the rms speed of the molecules. [3]
| e -

JEEIRL PUEEABRLE o crmminsmacmsstitists s smminfsessiiamast
(c) In practice oxygen is not an ideal gas. Give one reason for this. [1]
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@

Answer all questions.

Oxygen gas is held in a sealed container.

(i) Explain in clear steps, using the kinetic theory and Newton’s laws of motion, how
the oxygen exerts pressure on the walls of the container.

(i) If the gas behaves as an ideal gas then:

pV = %ch_z

State the meaning of each of the terms:

(1) N oo
(1) T e
)
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(b) A container of volume 0.7m? holds oxygen gas at a pressure of 4.0 x 10° Pa and a

temperature of 288 K. (Relative molecular mass of oxygen gas = 32.)
Calculate:

(i) the number of moles of oxygen gas in the container;

(i) the rms speed of the molecules.

© WJEC CBAC Ltd. (1324-01)
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2. A cork, P, floats on the surface of a pond. When a wave travels over the surface the cork =

oscillates vertically with Simple Harmonic Motion (SHM). The cork completes 20 oscillations in
24 s and has a total vertical range of 1.6cm.

Direction of wave
—-.-

P

DA

(a) Define Simple Harmonic Motion. 2]

b

(d) If the cork is at its highest point when ¢ = 0, complete the expression for the upward
displacement of the cork, x, by inserting numerical values into the boxes. 31| L

x=|60.%R sin( 5 t+ | O )cm =

,
/

J \/ X

N
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Sticky Note

(b) and (c) are correct and clearly explained.



Sticky Note

Phase angle is incorrect.





Examiner
I
(e) Determine the time it takes for the cork to move directly downward from 0.4 cm above the o

centre of oscillation to 0.3 cm below the centre. [3] U

=

(f) A second cork, Q, also oscillates on the surface at a quarter of a wavelength from P as
shown in the diagram.

Direction of wave

1324
010005

Sketch the vertical displacements of the two corks during the time interval t=0to = 2.4s.
Use the same axes for both curves and label both curves clearly for cork P and cork Q.
[3] ‘
i
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Sticky Note

Incorrect. There is need here to find the time when x=0.4 cm and time when x=-0.3 cm and then calculate the time difference.



Sticky Note

The curve for P is correct, but not that for Q. Omission of units from both axes has resulted in another mark being lost.



Sticky Note

Phase angle is incorrect, and there is no ecf from curve Q or from the phase constant for P in part (d).










Examint

|
2. A cork, P, floats on the surface of a pond. When a wave travels over the surface the cork i

oscillates vertically with Simple Harmonic Motion (SHM). The cork completes 20 oscillations in
24s and has a total vertical range of 1.6cm.

Direction of wave
_.—...—.-
P

e aa W o B

@

Define Simple Harmonic Motion. [2]

(b) Calculate the period of osizyaﬁan. - [1]

(d) If the cork is at its highest point when 7 = 0, complete the expression for the upward
displacement of the cork, x, by inserting numerical values into the boxes. [3]

sin( S.d L, ﬂ} )Cm

g

e 5
5 S

]
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Sticky Note

Parts (a) to (e) are answered very well.
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(e) Determine the time it takes for the cork to move directly downward from 0.4 cm above the

centre of oscillation to 0.3cm below the centre. [3]
Ob= Safeabrm) o s e

(f) A second cork, Q, also oscillates on the surface at a quarter of a wavelength from P as
shown in the diagram.

Direction of wave
T e
P

R R

Sketch the vertical displacements of the two corks during the time interval t=0to 1 =2.4s.
Use the same axes for both curves and label both curves clearly for cork P and cork Q.

[3]
R D

o8 o
fom

Ol /

¥ )<
— 0l
0%

(g) Hence write an expression for the upward displacement of cork Q in terms of . 1]

Examiner
only
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Sticky Note

Curve P is correct, but not Q.  Omission of labelling from the x-axis has cost another mark.



Sticky Note

Phase angle is incorrect, but an ecf has been allowed from the curve drawn for Q.










2. A cork, P, floats on the surface of a pond. When a wave travels over the surface the cork
oscillates vertically with Simple Harmonic Motion (SHM). The cork completes 20 oscillations in

24 s and has a total vertical range of 51 .§cm.!

Direction of wave

(a) Define Simple Harmonic Motion.

r(‘gfltf’-""" ..... (?'u:a??/“au« ....... ;«MVO,wQ»(}‘f:’
el“— edaf"f‘f”iof:\ubu" [’)4'0/“/5‘:7*-'—

(b) Calculate the period of oscillation.

(c) Show that the angtna}elocity, @, of oscillation is approximate[y‘ 5 rad 3'1,_; [2]
LU /
ron i~ e
e ol Sl ol o S L TN
(d) If the cork is at its highest point when 7 = 0, complete the expression for the upward
displacement of the cork, x, by inserting numerical values into the boxes. [3]
x=| 0-% sin( e t + Q )cm

% > ¥
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Sticky Note

The basics in parts (a), (b) and (c) are answered correctly, but the remainder of the question proves too challenging.





(e) Determine the time it takes for the cork to move directly downward from(0.4 cm\above the
centre of oscillation t below the centre. [3]

e e e R e

(f) A second cork, Q, also oscillates on the surface at a quarter of a wavelength from P as
shown in the diagram.

Direction of wave
—h_
P

VA NI P

Sketch the vertical displacements of the two corks during the time interval 1 = 0to t =2.4s.
Use the same axes for both curves and label both curves clearly for cork P and cork Q.

3]
.l I ]
(g0 Hence write an expression for the upward displacement of cork Q in terms of +. 1]

© WJEC CBAC Ltd. (1324-01) TLI In over.
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Question

Marking details

Marks

Available
2 @) Acceleration is 2
- [directly] proportional to the displacement [from a fixed point] (1)
- directed towards the fixed point (1)
(b) _24_
T = 20= 1.2 [s] 1
© w=2nf =2m (§> (formula and subs. ecf from (b)(1))
24 '
= 5.2 [rads™1] (1) 2
(d) x = 0.8 (amplitude (1)) sin (5.2 (o ()t + g (phase (1))) cm
3
[or use ® =5 rad s™ or phase =907]
) 0.4 = 0.8sin (5.2¢; +7) ~03 =08 sin (5.2, + )
t; = [-]0.201 [s] (1) t, = [—]0.376 [s] (1)
At =t, —t; = 0.376 — 0.201 = 0.175 [s] (1) ecf from (d) 3
[If using ® =5 rad s™, t; = 0.209 [s] (1) t, = 0.391 [s] (1)
At =t, —t; = 0391 —0.209 = 0.182 [s] (1)]
f
® 0.8 i
P /
0.4 / e
E ] \\ /
S i
= 0 o 15 1200725 ¢ /s
I \ "
-04 / \ \ / /
-0.8 \J ,/ ‘\/
Curve for P (1)
Curve for Q relative to P (1)
Axes labelled with units and scales (1) ecf for A, phase and T 3
) x = 0.8sin 5.2t [cm] (or equivalent)
Allow ecf if curve in (f) is incorrect, but consistent with (g) 1
Question 2 Total [15]

© WIJEC CBAC Ltd.
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2. A cork, P, floats on the surface of a pond. When a wave travels over the surface the cork
oscillates vertically with Simple Harmonic Motion (SHM). The cork completes 20 oscillations in
24 s and has a total vertical range of 1.6cm.

Direction of wave

(a) Define Simple Harmonic Motion. 2]

(c) Show that the angular velocity, o, of oscillation is approximately 5 rad s“ﬂ.

_ 3 0T g IM»( 2=
......... uk/""/l—."z/‘-s, r g 7

(d) If the cork is at its highest point when ¢ = 0, complete the expression for the upward
displacement of the cork, x, by inserting numerical values into the boxes. [3]

x= Og sin( 5 t + O )Cm

© WJEC CBAC Ltd. (1324-01)

Examiner
only






(e) Determine the time it takes for the cork to move directly downward from 0.4 cm above the
centre of oscillation to 0.3 cm below the centre. [3]

(f) A second cork, Q, also oscillates on the surface at a quarter of a wavelength from P as
shown in the diagram.

Direction of wave

Sketch the vertical displacements of the two corks during the time interval t=0to r =2 .4s.
Use the same axes for both curves and label both curves clearly for cork P and cork Q.
[3]

]

e

© : :
...... ¢ lﬁ(7,gm/f%+%—)
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2. A cork, P, floats on the surface of a pond. When a wave travels over the surface the cork
oscillates vertically with Simple Harmonic Motion (SHM). The cork completes 20 oscillations in
24 s and has a total vertical range of 1.6cm.

@)

(d)

Direction of wave
_.—...—.-

P

A VAV VAL,

Define Simple Harmonic Motion.

If the cork is at its highest point when ¢ = 0, complete the expression for the upward

displacement of the cork, x, by inserting numerical values into the boxes.

x = | SEis

(@24

© WJEC CBAC Lid.
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(e) Determine the time it takes for the cork to move directly downward from 0.4 cm above the

centre of oscillation to 0.3cm below the centre. [3]
______________________________________________________________________________________________ 103 =66 T)
0%
........................................................... e
i 03@ "ﬂa". y ;‘FOn.&“ — g‘} 6

=035~
(f) A second cork, Q, also oscillates on the surface at a quarter of a wavelength from P as
shown in the diagram.

Direction of wave
A ——
P

b VW

Sketch the vertical displacements of the two corks during the time interval t=0to 1 =2.4s.
Use the same axes for both curves and label both curves clearly for cork P and cork Q.

[3]
- D
3 0 0 O A 0 O ‘
el
¥
— 0l
0%
(g) Hence write an expression for the upward displacement of cork Q in terms of z. [1]

only
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2. A cork, P, floats on the surface of a pond. When a wave travels over the surface the cork

oscillates vertically with Simple Harmonic Motion (SHM). The cork completes 20 oscillations in

24 s and has a total vertical range of_ﬁ .6cm.]

Direction of wave

-
P
\/\/\/\ [ 1 Bem
(a) Define Simple Harmonic Motion. [2]

%ﬁwmﬁm;(&b’h&dﬂﬁ ..... f?’vﬁlszm ....... gmﬂ,«@z}‘ecﬁfarﬁoww«@
E’:Lc @ g [ L it I Can™ S,

(b) Calculate the period of oscillation. [1]
........... ZJJ%Sé
............ o B o —— S R

(c) Show that the angular velocity, @, of oscillation is approximately 5 rad s‘"ﬂ [2]

1w
........................ B T T L Rt SRR

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

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

(d) If the cork is at its highest point when 7 = 0, complete the expression for the upward
displacement of the cork, x, by inserting numerical values into the boxes. [3]

x=| ¢-% sin(l . 6 [+ Q )cm

© WJEC CBAC Ltd. (1324-01)





(e) Determine the time it takes for the cork to move directly downward from(0.4 cm\above the
centre of oscillation to(m below the centre. [3]

-----------------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

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

(f) A second cork, Q, also oscillates on the surface at a quarter of a wavelength from P as
shown in the diagram.

Direction of wave
>
P

S RO

Sketch the vertical displacements of the two corks during the time interval t=0to r=2.4s.
Use the same axes for both curves and label both curves clearly for cork P and cork Q.

[3]

| 1 L) T X 1 T T 4| | T T T T T T T
»’. { e oL e LR i : | v 3 4 L Pl R, S RS A, i e . B i L -
| i [ ! | |
=t =t t +--4 + . : - + : + ] ¥
Y e JI. AL £ L . - 4 Lood—1 A (S I R, L M - i
2 5l I - ¢ L} 4 R ., & i &
B e s oy e 5 --Em-i- ~1 B S A et Rt e ? 4
£ Pard SR s S i o .E < L S . ol . =t + 4 5 + b } 4
e e S : T + G — 4 + ; b
i 4 i : 7 o L . i - - -‘ - _ ! i o .- - - F—T - T
HSE RN RN RN S EEEE 58 BN 8
R e B e : ¥ i i +—4 —F= — 4 +
L A 1 | i (g b bz i i
] 5 e = 1 ! !
Lo A 5 : T gt ot - + i +
B .i 2 } L e A S T AL . £ 4 A | S + HS
| s S o SN Sl S S S0 D W T 4 s . .{_ S -4 L 44 = £ L 4 B SR . A SN |
| i
i .E. v v [T -4 - | + it -f- B S 5 a4 4=
x W I O R O A R A R N M T N A A G O 5 t = 4
Lod ¥ B e S e . .i- 4 -' o - - 3 t b dlge L - e -
L Ek e ot S S 3 '[ R 1 b ~4 4 4 b +
! I |
{ } - _i N + = .E. L L £ i JI. 4 L 3 .l - -i “h 1 -
ool + di 2 LS : f o S 0 S 4 * !
M - } U ] N S L o E 4.
B e B R e e +—+ o Bk -+ + +
u I 1 it ; i £r L i 4
Lot L 2 EE e S B -+ + A
sheddontal o ; : e R : =
[ it b boofor t +o+ ot b +
i 4 oy o 1 o] B ]| i B S L i
+ o i vt 1 4 b + + 3
; = } S 8 ey
i H 1 | } !
1 ¥ . ¥ T r 1
AR e ST e I -+ 4 £ h i - " 4 58
L i . ! 1
L E R R R - - - - J:.
F +— r i 4 + + + 1 T
-t i t 4 i
i i
it A o f : o . i i B i T e ey o
t + Tt i + I‘ e 1
+ - + 3 : 4 + } - i
Lt | ! s + b3 4 2R SR :
H H 4 "{ 5

(g0 Hence write an expression for the upward displacement of cork Q in terms of 7. [1]

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Examiner
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2. A cork, P, floats on the surface of a pond. When a wave travels over the surface the cork o

oscillates vertically with Simple Harmonic Motion (SHM). The cork completes 20 oscillations in
24 s and has a total vertical range of 1.6cm.

Direction of wave

—_— >
P
\/\/\/\ [16em

(@) Define Simple Harmonic Motion. [2]
(b) Calculate the period of oscillation. 1]
(c) Show that the angular velocity, w, of oscillation is approximately 5 rad s™". [2]

(d) If the cork is at its highest point when ¢ = 0, complete the expression for the upward
displacement of the cork, x, by inserting numerical values into the boxes. [3]

X = sin( t + )Cm

© WJEC CBAC Ltd. (1324-01)





() Determine the time it takes for the cork to move directly downward from 0.4 cm above the
centre of oscillation to 0.3 cm below the centre. [3]

(f) A second cork, Q, also oscillates on the surface at a quarter of a wavelength from P as
shown in the diagram.

Direction of wave
—_—
P

AV VAN

Sketch the vertical displacements of the two corks during the time interval t=0tor=2.4s.
Use the same axes for both curves and label both curves clearly for cork P and cork Q.

[3]

(g0 Hence write an expression for the upward displacement of cork Q in terms of . 1]
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6. (a) The diagram shows an isolated electron. On the diagram, sketch and label: o
(i) the electric field lines and direction (label as E);
(i) the equipotential surfaces (label as V). [2]| 2
E

(b) Determine the electric potential at a distance of 2.00 mm from the electron. 21| 2.

(c) Asecond electron is located at a distance of 2.00 mm from the first electron shown above.
Determine the work required to bring this second electron from this distance of 2.00 mm
to a point 1.20mm away from the first electron, where the potential is —1.20 x 1078 V. [2] i

- bxie=' % ¥ ].9
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Sticky Note

The question is generally answered very well apart from 6(c). In this part the correct formula is used, but the calculation of ΔV is incorrect.





13

(d) Compare the magnitude and direction of the electrostatic forces that the electrons,
separated by a distance of 1.20 mm, exert on each other with the gravitational forces that
they exert at this separation. Sup{)ort your answer with calculations. [3]

g G-6xior V)

.............. 4'4—7,(60 lZXlO_S'L:ISC/ x(o-zz)\_\

................................................................................................................... :' {_ )Lw-zzw
T powwn._ iy

..................................... q “kfo_:n ol

fa" ....... 6’ ........... 7 Fige e S 3 ........ 9 O™ 5§M .....................................................

Facl_execk o G greater_elechmstadic. goee

8\*&\“‘"0\*10«&\ e NS B Mo O?.Q?.S...{.kﬁ ....... divechon.
@5:‘.&6 H«-O- Pcr'\m‘cées ‘I’D Ov{‘ﬁlhc‘\- @Qc[,.\
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(a) The diagram shows an isolated electron. On the diagram, sketch and label:

(i) the electric field lines and direction (label as E);

(i) the equipotential surfaces (label as V). [2]

(b) Determine the electric potential at a distance of 2. 00 mm from the electron. 2]

Vez T o xQ = 1 x=pp0xid

............................................... ._,_,_-—--n—-_.

(c) Asecond electron is located at a distance of 2.00 mm from the first electron shown above.
Determine the work required to bring this second electron from this distance of 2.00 mm
to a point 1.20 mm away from the ﬂrst electron, where the potentlal i5 <1.20 % 107°% V. [2]

..... W= 0V e = emxw mxm - - [ )q”
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Sticky Note

The question is answered well until 6(d). This part calls for calculations of both electromagnetic and gravitational forces and comparisons of their magnitudes and directions.
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(d) Compare the magnitude and direction of the electrostatic forces that the electrons,
separated by a distance of 1.20 mm, exert on each other with the gravitational forces that

they exert at this separation. Support your answer with calculations.

.........................................................................................................................................................................
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(a) The diagram shows an isolated electron. On the diagram, sketch and label:
(i) the electric field lines and direction (label as E);

(i) the equipotential surfaces (label as ¥).

e

t
s
. AU

4 <
x AR -
i § &
o . 3 ° e
i 4 ‘v )
\"h : A | /
. ; | N 1/
(b) Determine the electric potential at a distance of 2.00 mm from the electron. [2]
- = g
________ Vo WX e BB D0 Q2
i i =, 60O xn 9
.........._..........L*}‘.x...%.qg..*%o

(c) Asecond electron is located at a distance of 2.00 mm from the first electron shown above.
Determine the work required to bring this second electron from this distance of 2.00mm
to a point 1.20mm away from the first electron, where the potential is —1.20 x 1076 V. [2]

[2]
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Sticky Note

6(a) Two or more circles are required to illustrate the equipotential surfaces.



Sticky Note

6(c) There is no clear evidence of using the formula.
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(d) Compare the magnitude and direction of the electrostatic forces that the electrons, it

separated by a distance of 1.20 mm, exert on each other with the gravitational forces that
they exert at this separation. Support your answer with calculations. [3]

te
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Question

Marking details

Marks
Available

6 @)

(b)

(©

(d)

(i)
(i)

AN electric field

i ol surfaces A N
equipotential sur aceSf A\

— 1 5

Correct diagram — 2 or more circles and 3 or more roughly
symmetrical lines (1)
Correct arrows and labels (1)

1 g 1 1.60 x 1071°

_La__ bs. (1
dme, v 4m(885 x 10-12) 2.00x 102 ubs (1)

=—7.19x 1077 [V] (1)

Use of W = g4V (1)
= (—1.60 X 1071)(—=1.20 x 107¢ — (=7.19 x 1077))
=7.70 x 1072¢[J] (1)

1 g2 1 (1.60 x 10719)2

F.= =
© 7 4me, r2 7 4m(8.85 x 10-12) (1.20 x 103)2
= 1.60 x 10722 [N]

F, = sz = (6.67 x 10711) (011 x 1077)°
67 T2 T (1.20 x 1073)2

= 3.84 x 107> [N]

Both F and F; (1) (or by implication)

—65
Gravitational force much less [by factor ~ % =240 x 10743
1.60X10

(or equivalent quantitative comparison or qualitative comparison such
as much larger, much smaller) (1)

Electrostatic force repels. Gravitational force attracts. (1)
Both need to be mentioned for comparison (or equivalent statement).

Question 6 Total

9]
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(a) The diagram shows an isolated electron. On the diagram, sketch and label:
(i) the electric field lines and direction (label as E);
(i) the equipotential surfaces (label as V). [2]
E
2 - [2]
\J = -—\-‘-‘&"l'érlo" ___7 lq ~7
....... E }(éleo-g— A oT) ai XlGV

A second electron is located at a distance of 2.00 mm from the first electron shown above.
Determine the work required to bring this second electron from this distance of 2.00mm
to a point 1.20 mm away from the first electron, where the potential is —1.20 x 1078 V. [2]
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(d) Compare the magnitude and direction of the electrostatic forces that the electrons,
separated by a distance of 1.20 mm, exert on each other with the gravitational forces that
they exert at this separation. Supgort your answer with calculations. [3]

o Ghexie ')
.............. P el I,(éox z:| / x(_zz
|:2 x107* 2 -

................................................................................................................... :' \_ X\O-ZIM
T -

..................................... q ”kfo-:n

Fa' ....... 6’ ........... T 3 ........ 9 e 5§N .....................................................

Facl_exect o G greater_elechmstadic. goree
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(a) The diagram shows an isolated electron. On the diagram, sketch and label:
(i) the electric field lines and direction (label as E);

(i) the equipotential surfaces (label as V). [2]

(b) Determine the electric potential at a distance of 2.00 mm from the electron. 2]
- F - i d =14
Ve 1T xQ = U ox-1g0xi

............................................... e e S S s N s 1 4 S e e B S Ve R e e R SRR

{c) Asecond electron is located at a distance of 2.00 mm from the first electron shown above.
Determine the work required to bring this second electron from this distance of 2.00 mm
to a point 1.20 mm away from the first electron, where the potential is —1.20 x 108 V. [2]

..... We gl M= 000 -TiTx0] 2o lebid
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(d) Compare the magnitude and direction of the electrostatic forces that the electrons, o

separated by a distance of 1.20 mm, exert on each other with the gravitational forces that
they exert at this separation. Support your answer with calculations. [3]

............................................................................................................................................................................................................
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(a) The diagram shows an isolated electron. On the diagram, sketch and label: o

6.
(i) the electric field lines and direction (label as E);

(i) the equipotential surfaces (label as ¥).

[2]

bi e
| FE
. 2 -
.

if

F 4
N |
P — S— .4 =
Y

f e
S i
1o 7 -

L 74

P

>

(b)

Determine the electric potential at a distance of 2.00 mm from the electron.

— -z
Lq-}\xgﬁ).mn ................. e RN SR L. Rl SO 1

A second electron is located at a distance of 2.00 mm from the first electron shown above.
Determine the work required to bring this second electron from this distance of 2.00mm
to a point 1.20mm away from the first electron, where the potential is —1.20 x 1076 V. [2]
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(d) Compare the magnitude and direction of the electrostatic forces that the electrons, o
separated by a distance of 1.20 mm, exert on each other with the gravitational forces that
they exert at this separation. Support your answer with calculations. [3]
© WJEC CBAC Ltd. (1324-01) Turri over.
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6. (a) The diagram shows an isolated electron. On the diagram, sketch and label:
(i) the electric field lines and direction (label as E);

(i) the equipotential surfaces (label as V). 2]

(b) Determine the electric potential at a distance of 2.00 mm from the electron. [2]

(c) A second electron is located at a distance of 2.00 mm from the first electron shown above.
Determine the work required to bring this second electron from this distance of 2.00 mm
to a point 1.20 mm away from the first electron, where the potential is —1.20 x 106 V. [2]
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(d) Compare the magnitude and direction of the electrostatic forces that the electrons, o

separated by a distance of 1.20 mm, exert on each other with the gravitational forces that
they exert at this separation. Support your answer with calculations. [3]
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