1st May

1. a. Name three factors that affect the resistance of a wire L A
(AL

b. A student has along piece of metal wire, a battery, leads, a variable resistor, an
ammeter and a voltmeter. Draw the test circuit needed to investigate the IV
characteristics of the wire

See Moo diagun bveun 26™ aud 17“‘)\',,‘-1

The student achieves the following results. A

c. Explain the significance of the straight line

b hor 0 wodad micdane

d. Add a second line showing the expected
results for a wire with twice the diaometer

. LR
Lxd .~ FxA - -

e. Explain why the value for current should be
kept low in this investigation

'ﬁ: n')ug 'u‘&ua, Ms{dﬁc\l\

The resistance of a 75 cm length of wire with a diameter of 0.234 mm was measured as 19.2 Q.

f. Calculate the resistivity of the metal used
2 T x (0-23+XI63)1 -6
/,=EA= RWAL . A x = X0 dw
L 4L 4 x0.75 -
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2" May

1. Using a suitable test circuit, results are obtained for the current through, and potential
difference across, an electrical component. These are shown on the axes below.

A

120
80
40

a. Add aline of best fit to ’r_hse points and calculate the gradient of the line
- -3 - -1
Godad = 1€0 X0 ~CVI(0X0° . 2.0x0 % AV

8 . - ‘3 .
The current was meosurec?’ro ’ﬁwe n?eores’r mA with an ammeter, but the voltmeter they
used measured the voltage to the nearest volt.

b. Add error bars for the potential difference readings to your graph and use these to plot
a worst acceptable line

c. Use this to calculate the percentage uncertainty in the gradient value 2.0-2 3
-3 -3 -2, -1 Y4U=|" 2 %100
Godag = 160 X0 -3 I{0X10" = 2.3 30 “AV 2.0
st

7:0-CY7-0
_ | _ =I1S%
d. Without using the value for your gradient, calculate the resistance of the Component
and estimate the uncertainty in this value

R:Y: 3.0 : SOM IS% & 0% 1754

1 olo

e. Explain how the data shown on the graph is related to Ohm'’s law
Vel o Cwic todudor
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3rd May

1. Describe the motion of the object in the graph below:

N lowrer condiank vda.d}
| ks ok % ii

»
»

t

2. A 1.2tonne car accelerates from 0 to 60 mph (26.6 km h') in 4.5 seconds. Calculate the
minimum energy required to do this.

2
Ep:luv*= 0-Sx 1200 x (166 xuooo)
1 600

S
E: 4300 T

3. The following values were recorded for a wire with a uniform cross-sectional area:

Quanity ncertanty ) %
Diameter 2.8
Length 0.4
Potential Difference 0.9
Current 2.2

Calculate the percentage uncertainty in the calculated value of resistivity.

f:R_A: V'SSA')“
L 1 4L

%p: % gv+(2x%ay+ % T+ 7L
: o.¢\+(2x‘1.?}4 2.2+0-4¢ = ‘\_l_%
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4'h May

1. Describe the motion of the object in the graph below.

ok
o

t
2. Define:

a. Electric current

b. Potential difference

v

\ lover acedendon

3. A 2000 kg rocket starts at rest and accelerates from the ground at 0.400 m s2 for the first

5.00 s of its launch.

Calculate its height after 5.00 s and the thrust of the rocket required for this acceleration:

Values of g: Earth 9.81 N kg and Moon 1.60 N kg

a. On the Earth
i. Height §.00wm

ii. Force 2-04’)‘\0"”

b. On the Moon
i. Height §.00wm

i. Force 4-00 "\OgN

S:
(TS

v

Q-=

t-

\.Juiahk

W, S"-Vt(‘l'%a.fa

O wE N
2 h:!x0.400x500

0400 ws 2

S-00 hz: S:00m

M Tt - \.Jg;e»* : Rauod fore

Resulau  Thed= g = wra.
| Force Nanst = M(%,"’a)

% (& looox(q.ﬂ 40.4-00)
Tk = 2000 ¢ (1-60 4+ 0- 400
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5th May

1. A caraccelerates to a final velocity of 70 mph in half a minute. It accelerates at a rate of
0.78 m s2. Calculate its initial velocity in m s-'.

< V: w+ ol 1 mile = 1609 m

u“? U.-‘-V-&t

q =0:7 ...51 W= (70’((60“ - 0-72x30 = 7-Q\Mf‘

L = 20¢ 3600

2. Measure these angles:

3. A human cannon ball, who has a mass of 75 kg, uses a spring powered cannon to launch
themselves at an angle of 45° so that they travel a horizontal distance of 25 m. Assuming
the launchis 100 % efficient, calculate the spring constant needed if the spring is fully
compressed with an extension of 0.80 m.

6 ,
W s ” = S,* w wsb. t i=uwr+f
/6) 6: - 1S V=0
— 25w — Wis 45 :'_’tﬂ'“
E": E: ' 2 ANV at
'/1w\\/ : /Z kot 0:wws4S - 4.8 x (2.5
w ws 4§
2 2
kz E\X_ = 75X 1560 =28 740 uw{ﬂ:ﬁ.?lxn-f
x* 0-80% 0
= 2,4x10" Nui' Uz I5-(60 ws
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6 May

1. A fransparent semicircular Perspex® block has light from a ray box
directed towards the centre, as shown in the diagram.

Values of angle r are recorded for a range of angle i.

i/° r/° sini/sinr

15 10 |-4-q
30 19 |.S4
45 29 . 46
60 35 |- SI

75 40 |.SO

a. Complete the last column of the table to 3 s.f.

b. Calculate a mean value, to 3 s.f., for the refractive index of Perspex® and the absolute
uncertainty in this value

I‘SO (l°§1‘£ |-+6) = 1004

The Perspex® block is replaced by a crown glass block with a refractive index of 1.52.

c. Calculate the difference in the angles of refraction for an angle of incidence of 75°

n= St'vu.. r= S);A-‘ &(:) c Sl;l\.‘(% 75—)::31.50

40-315: 05"

d. Explain whether this difference could be measured using a standard school protractor

No, s is s How A widiin ) o pobnihic ()
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7' May

1. Write the following purely in their base units and their more commonly used unit:

2 IR |
a. Nm k%, M‘S PQ
kg w s v
b. Jst a,ﬂ S
2 -3

c. JC ka w S A-‘ Vv

-3 .
d. VAT ka' “"2 s A1 A

2. Complete the following table:

Constant Symbol Value Unit
a. Speed of light 4 3.00 X\oe W\S.‘
b. Planck constant W 6-62 10 3¢ Ts
c. Gravitational field strength* o q.31 N ka"
d. Masst of an electron W, 90010 ka,
e. Mass of a proton Wg | 673 x5 %7 \ta,
f. Masst of a neutron w, \ .(75’x|o'27 ka,
g. Elementary charge e \.6oxig"" C
h. Charge on an electron e -1-6oxvo™® C

* On the surface of the Earth

T Rest mass
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8t May

1. On the 8" May at 5.00 pm, the intensity of light from the Sun at ground level is measured as
9200 W m=2, If the sunlight is incident on solar panels that are 20 % efficient, calculate the
area of solar panels needed to power a 2.0 kW kettle.

2

2000. 2.972 w? 2-2L - 1

100 0-20

I\ w

2. Define:

a. Work function

b. Threshold frequency

3. The work function for zinc is 3.74 eV. Calculate the:

a. Work function in joules

- -14
274 x |-6o x[ol‘ = S.4¢x10 I

b. The threshold frequency

|
‘b: \u‘xo fo = ¢ . S WR 1.03 >ID'+ He

—

W 6-(3xi0”3*

c. The maximum wavelength of incident photons for which photoelectrons can be
emitted

'4 ~7
M2 £ = 3.00XI00 . 3.33xI0 m

Sb “03)‘!0“’
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9th May

1. Astudent has a gold leaf electroscope which they plan to charge by induction using a
positively charged Perspex® rod.

a. Briefly describe how this process can produce a charged electroscope

S e bk 3 e bk b e ansior toly,
or Wi e Vo whar \-vcr\aiw S

b. A negatively charged electroscope with a clean zinc top plate can be discharged
with ultraviolet light of wavelength 0.25 um, if they increase the intensity of the UV
arriving explain how will this affect the energy and number of photoelectrons emitted
each second

2. The threshold frequency for a negatively charged electroscope corresponds to green light.
A student initially shines red light at the electroscope.

a. Explain if it will discharge

The student then shines a variable light source at the electroscope, starting with blue light
then increasing the frequency.

b. Describe how will this affect the photoelectrons emitted

AlLevelPhysicsOnline.com



10" May

1. Write the unit more commonly used for these quantities expressed in their base units:

a. kgms? M

b. kgm?2s?2 T

c. kgm?2s3 \,\/

2. Define:

a. Potential difference

b. Electromotive force

3. A uniform beam of length 5.0 m and mass 40 kg hangs on two wires A and B. Wire Ais 2.0 m
from the centre and wire B is 1.0 m from the cenftre of the beam.

Calculate the tension in each wire.

Te
Ta

L -0 \.O
——>

!
/‘?"7‘\ 4‘03,

AX A (wxq-?(xl.o\ : Ta> 30 Tg=261.6 =20 N

FrefFy T+ Ta%0g  Tas (foxne1)-2016
TA: '30'? < RO N

—————
AlLevelPhysicsOnline.com



11" May

1. Astudentis investigating the current-voltage characteristic of a flament bulb.

PD/V 0.0 2.0 4.0 6.0 8.0 10.0

Current / A 0.00 0.60 1.05 1.40 1.65 1.85

a. Use the data in the table to calculate the resistance when the PD is:

i. 40V 4"0/|-OS' = EJ\,
ii. 80V R:l{_ : 60/ito = T8N
10-01.8€= S-% 4

ii. 10.0 V

b. Plot the results in the table on the axes provided.

Godind = 11407 = 012 AV
10-0

o | 2 3 ¢ s ¢ 7 & 1A, 1w

c. Calculate 1/gradient of the line at 8.0 V and compare this to the value of a. part ii.
-l

' - l = -3 VA #.%R

Grdind 012
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12t May

1. A diode is connected in series with an ammeter, a resistor, and a variable power supply. A
voltmeteris connected in parallel with the diode. The PD across the diode, V, is varied,
including changing the polarity, and the current, |, is recorded for each value.

PD/V -0.50 -0.25  0.00 0.20 0.50 0.60 0.64 0.68 0.70 0.72

Current

0.0 0.0 0.0 0.0 1.0 3.0 6.0 22 40 80.0
/ MA

a. Plot the data

“ot o0+ 02 % o2 o« o 0% To

V/V

>

b. Calculate the resistance of the diode at:

i.0.60V R:V/I: 0'60/'3.0):(()-? : 2__09‘»
i.0.70 V R:V/I: 0-70/4—0):[63 T E.A;

c. Research how a diode can be used in half-wave and full-wave rectification for an AC
supply and sketch a graph of PD against fime for these two uses

v ~ V

v
\4
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13t May

1. The power output from a wind turbine is proportional to the wind speed cubed. If the
power oufput is 2.0 MW when the wind speed is 8.0 m s, calculate the wind speed
needed for a power output of 5.2 MW.

£2 80°- | ws

—_—c1 <3

vag i :Ei Vo= 3 Pz.vg

\—/:3 \/:,:3 P 2-0 -
2. The following values were recorded:
Quantity Value Uncertainty % v
Potential Difference / V 1.5 +0.1 é 7%
Current / A 0.79 +0.01 l. ‘30/0

Calculate the resistance, including its uncertainty.

ReV/T= 15/6.78= 14N ZR=%V +%I:67413 =80%
80% 4 114 = 0 IS N

3. The following values were recorded in a double slit experiment:

Quanity ncertanty ) %
Distance fo screen 0.2
Fringe spacing 4.7
Slit separation 2.6

Calculate the percentage uncertainty in the calculated value of wavelength.

V:)_;_b_ >\=\.Lb§ %>\: %b+%\‘"+%§

= 0L+ 47 "‘26

$ 7.5%
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14th May

1. Acircuitis constructed where a variable | }_{ |
potential difference is applied across a light
emitting diode (LED). When the PD equals the
activation voltage, V, , the LED lights up. As

each electron moves through the diode, a y
photon is emitted, and the work done on each A A
electron by the PD determines the photon m/'

energy E = hf = hc/A. U

a. Calculate how much energy, in eV and J,

an electron would gain passing through a
PDof V,=230V

i.eV wg\/
- -\q
i, J 2.30 % |- 60 X10 ". 3.(e xi0 I

Different colour LEDs of known wavelength are used in the circuit and the activation PD
measured.

Planck constant
/x 1034 Js

Violet 415 3.00 6.C4
Blue 465 2.60 6. 4S

Green 550 2.26 .63

*
Yellow 600 2.33 7.4

Red 650 1.92 £.-6(

Colour A/ nm Vu/V

b. Using the equation eV, = hc/A, calculate a value for Planck constant, h, for each colour

c. Ignoring the anomaly, calculate a mean value for h, including its uncertainty

Am: 660 XlO-“'TS 6'6‘“6’4'g =201l
2

-3
=+0-(lxQ T3¢

d. Using the accepted value for ‘h’, calculate the expected activation PD you would
expect for the yellow LED

- ﬂ - 6C3 Xio T X 3-00’“0?= 2.07 V
N 6o xie™ x §ooxi0
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15t May - Part 1

1. A vacuum photocell can be used to investigate the photoelectric effect. EM waves above
the threshold frequency are shone onto a metal surface at A and photoelectrons are
emitted. These travel across to a collector plate at B.

A PD is applied across A and B, with B negative with respect to A. As this PD is gradually
increased from zero, then at a value V, (called the stopping voltage) the current recorded
on the ammeter decreases to zero. This happens when the PD is large enough that the
electrical work done in stopping an electron is equal to KE,,.,. This is equal to the charge on
an electron multiplied by V, between A and B (KE,,., = eV,).

s

~
J

dan

S N

)
|

The frequency, f, of the EM waves is changed and the stopping voltage, V., recorded.

a. Complete values for the maximum kinetic energy KE, ., in the table below

f/x10“Hz V./V KE oy / X 10717 J
7.0 0.53 0.85
8.5 1.25 2.00

10.0 1.75 2-80

12.0 2.50 4.00
13.5 3.19 S-10
15.0 3.75 6-00

AlLevelPhysicsOnline.com



15t May - Part 2

1. b. Use values from your table to plot a graph showing maximum kinetic energy, KE, ...
against frequency, f

A

KE.., /X 10719 J

5 S 1o \S ’
f/ x1014 Hz
c. Calculate the gradient of your graph (this should be equal to the Planck constant)
O xl
&m)am*': £-0X10 = 6-3XxI0 T

(is-5:5)x0'*

d. Use the intercept on the frequency axis (x-axis) to calculate the work function for the
metal used for plate A in electronvolts *

-3 4
§: 55 x0* He $= 6-(3x0 X-f-s (0
¢: 3-64€S x10 T

b:hs o e 23V

AlLevelPhysicsOnline.com




16" May

1. Astudent with mass 60 kg runs up a ramp 10 m long at 30° to the horizontal in 6.0 s. They
then do 4 pull-ups, raising their body 0.50 m each time, in a total time of 10 seconds.

Calculate the ratio of their leg power to arm power. Af'W\
Legz h=10 X %30 =5.0m Prns 4 ¥ 60X8.81X0S0
‘/"’ ’k P.= wah = (0X48IxS0 (0
) ¥ %o P 11772
Py = 105 W | - 42 x

2. The EMF of a battery is 6.0 V. When the battery provides a current of 1.4 A, its terminal PD
drops to 4.1 V. Calculate the internal resistance of the bafttery.

E-Vele 2 E-V . COo-41 -4 L
I -4

3. A uniform beam of length 4.0 m and mass 48 kg hangs on two wires A and B. Wire Aiis 1.0 m
from the centre and wire B is 1.5 m from the cenftre.

Calculate the tension in each wire.

i N

A A 49x4.9(x1.0 = Tgx 25 Tg= [88-352
'rs" H_ON

FreFl TitTe: 8y Ty (¢pxq.31)-128-352
Tas 250N

AlLevelPhysicsOnline.com



17" May

1. A magnesium atom has 12 protons, 12 electrons and 12 neutrons. Assuming the mass of the
nucleus is equal to the sum of the masses of the individual protons and neutrons, calculate
the specific charge for:

a. The atom Q:o O C ka—(

b. The nucleus (A X |-60Xl6" 4- , L '
. - . = 4. 79 X0 Chy
c. AnMgion ([ X 167336 )+ (2 (75x6°7) ‘ d
2. Define:

a. A photoelectron

b. A photon lx |.‘0xlo°'\

(1oxa.x10°") + (1L X [-673%6" )+ (2! L75%6%7)

4
= /. | -1
716xoc%

3. Explain why the resistance of a flament lamp increases with current.

AlLevelPhysicsOnline.com



18t May - Part 1

1. Trace the following curves.

v

v

v

v

v

AlLevelPhysicsOnline.com
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18t May - Part 2

2. Add a second sinusoidal curve for the following displacement-time graphs for a wave:

A
In phase

X/ m .

\VARVERVERVE

A

Out of phase by 180°

YA YA YA YA
VARV ARV

v

AN AN ANAN |
N2 V2RV

AlLevelPhysicsOnline.com



19t May

1. Calculate the energy of a gamma ray photon with wavelength 2.00 pm in:

a s F:hWE- &‘.‘. . 663 x(0 >y 3.00x10° - q.qs'xlo%:r
A 2-00%10 ‘>

b. eV

L15x10 F= 16oxi0" = 622 x(05 eV

2. An alpha particle has a mass of 6.65 x 1027 kg and kinetic energy of 5.0 MeV. Calculate:

a. ltsspeedinms’!
6 <1q -\
Bz Luv? Y4 k- /lxs-ox(o XLEOXI0 - |.{x)
* WA 6-65 x(10*7

b. Itsspeed as a percentage of light speed

S
Vatoo = A83XxI0 o0 = S2%
¢ 3.oo><lov

3. A 700 g massis suspended from two fixed wires as shown below.

Calculate the tension in each wire.
$F»:=0 T, 24 :Tg w2y T=Tg w23
Sfmlq'
B
A F a0
T, 6524 +Tgoindd 20-700 ¥ 4.8

Te @23 (6524 +Tgsin23 20700 ¥4.€!

0700 &

TA: q-74%S. ws 23 = 63 N
Sin 24 T

AlLevelPhysicsOnline.com



20t May

1. Calculate the wavelength of a photon with an energy of 780 meV and state the type of EM
wave this is.

Eohe M= hes 663x6°" x 3:00x10° - (546"
BN E 780 x10 > x |-(ox|o'(
ljreed.
2. Define:

a. Interference

b. The principle of superposition

3. a. State the mass of an electron Ry

10 xto 'Qaz

b. Using E = mc?, calculate the minimum energy needed to produce an electron-positron
pair

- 2 .13
E=wc® = AxQlxip % (3-00x10°) = \-64xi6 T

c. Calculate the minimum frequency of the photon required for this

-3
AU SR G L LR PUPNT
W 6e3xpt

d. Explain why electron-positron pairs are the most commonly produced particles in pair
production

Eldos or te looX wm WJ dr ¢,

AlLevelPhysicsOnline.com



21s* May - Part 1

1. Two coherent waves P and Q are in phase. They interfere and superpose. Sketch the

resultant wave.

X/ m

X/ m

AN

X/ m

AN
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215t May - Part 2

2. Two coherent waves R and S are out of phase by 11/2 radians. They interfere and

superpose. Sketch the resultant wave.

X/ m

X/ m

X/ m

N
N

AlLevelPhysicsOnline.com



22"d May

1. Describe the conditions under which total internal reflection, TIR, occurs.

6>0.

2. Each cellhas an EMF of 1.2 V and internal resistance of 0.10 Q. Calculate the total EMF and
total internal resistance for the batteries below:

< ‘|°1 ¥ ‘|')' L4V, | \- LV
. 1, [owsa-
0-1040:(0 = 0-200\ .~ 10°10=2=0-0504\,
C. | d.
| 12 +12 =22.
| |2V _ M 1
0103 = 00RN 0-050 +0:10 : O0-ISN

3. An 800 g mass is suspended from two fixed wires as shown below.

Calculate the tension in each wire.

n EF>:0 T, 24 :Tgws(0  Ty:-Tg wsb-0

Sin 24
N Y — /E 8 2F1:0

T, s 24 +Tgsinb-0:0-800 % 4.8

Tg @560 o524 +Tgoin(-0:0-800 %481

s;‘v\l‘l-
0-3003 Ta:3-4N

Ty=3350. % 0. g.an
s:nl‘l- -

AlLevelPhysicsOnline.com



239 May

1. a. Calculate the critical angle for a semicircular glass block made of crown glass with a
refractive index, n, of 1 52

Q,: s \ ' [ )z 4110
€ SL/)
Three rays of light are directed towards the centre of the
block as shown.

b. Complete the paths of the rays with different angles
of incidence

LRayl ¢y = 170 rs '-_1_6°
i.Ray2 (g 41° = O = 190
ii.Ray3  (q 2 §3° - ‘_}"

2. Calculate the critical angles for diamond-air and diamond-water boundaries.

Ndiamond = 2.42 Nwater = 1.34

Diswar) - Air Disgnd - Voo
- ”‘(1 +z) S '.‘(13:1) 33

3. A step-index optical fibre is made of flint glass where n = 1.61 and crown glass as in Q1
above.

a. State which of these would be the core and which would be the cladding
b. Calculate the critical angle at the core-cladding boundary in this optical fibre

(152 o
@C"““(m) 0¥

c. Explain the advantage of a large critical angle for an optical fibre

AlLevelPhysicsOnline.com



24th May

1.

Sketch a sinusoidal curve for the following graphs:

A
Same frequency and same amplitude

dl
<

L.\x frequency and same amplitude

/N /N N\
VUV

lVVV\/VV\/\/

ATAWAWAWAWAWAWA

v

VVVVVV VY
| T equency ondzxoryﬂé\

[

v

N\

T Half the frequency and half the amplitude

/\/\/

AlLevelPhysicsOnline.com
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25t May

1. Write the following purely in their base units and their more commonly used unit:
-9 -l -3
a. Js k& MQ'S Q,S = ltg,w«"S (W
- - R
b. Nm? ka, |,.,\g-'“.w\2 kJM'S Fa
- - -3 -
c. JC ka, W\Q'SI,A‘S| = ka,w\’“s A Vv

(]

2. Define:

a. Refraction

b. Diffraction

3. A 500 g mass is suspended from two fixed wires as shown below.

Calculate the angle 8 when the tension in wire B is twice the tension in wire A.

4F=>:0

Tsm 36 : 2T 0 O

AlLevelPhysicsOnline.com



26 May

1. An electron absorbs a photon such that it changes from an energy level of -11.0 eV to an
energy level of -5.0 eV. Calculate the energy of the photon that is absorbed in joules.

AE: (.0 = COXIoxI6™ = 96xi0 T

2. Define:

a. Anion

b. The ground state for an atom

3. A photon of wavelength 700 nm is incident on a stationary hydrogen atom (we can
assume the mass of the hydrogen atom is solely due to a proton).

By considering the conservation of momentum, calculate the velocity of the atom after
this event.

\:

V’\‘u

)\_ \/\ V- W : 6-(3)“0-31'
oV A Z00x16 " x 167310 7

vz 0.S€6 Wi

AlLevelPhysicsOnline.com



27t May

1. A datalogger was used to measure the velocity of a glider on an air track. Determine the
result that should be recorded for ‘v’ and calculate the percentage uncertainty in the
data:

v/ms’! 3.28 3.14 3.14 3.39 3.21

Mz 33 wr g (3313452, 0 399
3-23

2. Read the quantity measured in the following diagrams of vernier scales.

4 \-6
1.0 [} 2.0 1.0 { 2.0
NN Llr 1

|t |

? 3
.43 61

3. Calculate the total displacement of the object in the v-t graph below.

>

IS<7-S = +7.5w

s | 40 |

»

20 4.0 6.0 8]0 10.0 12.0

-\. -3'0- OTime/s

Velocity / ms’!
® P o= O =N W
O o o o o o o

d
<
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28t May

1. Write down the units for:

a. Momenftum ka' W $.|

b. Resistivity JLW\

c. Work function -S' o &V
d. Impulse Mg

2. Microwaves of wavelength 2.7 cm pass through two gaps in a metal screen that have their
centres 15 cm apart. A microwave receiver is moved perpendicular to the direction of the
beam at a distance of 1.5 m.

Calculate the distance between adjacent points of maximum intensity.

-
WA EE = 27XIO XIS - 0'27"‘\
S 0-IS

3. Estimate the total displacement of the object in the v-t graph below.

-;-_x 4.5 x3.5= 7.87S
3.0
2.0

1.0

0.0 >
2.0 4.0 8.0 10.0 12.0

Time /s

Velocity / ms’!
o

-2.0

=0 .'1x 6-Sx-3:0: -4.7%

7-875 +(~)4.75
%1

AlLevelPhysicsOnline.com



29t May

1. Describe why wave theory cannot explain the photoelectric effect.

Su'\\u.\nnk.é,'\‘\u \)OU‘QJ:)("LMSWY‘\'A%,
or W e o Whee \%m&\\;s.

2. Explain how experiments on the photoelectric effect disagree with wave theory.

3. Explain how Einstein’'s model of photons explains the photoelectric effect.

AlLevelPhysicsOnline.com



30t May

1. Underline the vector quantities:

Resistivity Acceleration Upthrust
Momentum Young modulus Strain
Current Resistance Displacement

2. Calculate the maximum kinetic energy, in J and eV, of a photoelectron that has been
emitted from a metal with a work function of 3.5 eV which has absorbed a photon of

frequency 9.2 x 10'5 Hz. -3¢ 1}
KE - (6-63x|o xq-lxlo)
> hi =6+ Ky e (-3Sx 1-6o x16'")

: S-S'X\(S‘? T

S-540 < 1-oxio * = 35V

3. a. Calculate the minimum frequency of a photon that can free an electron from a metal
surface which has a work function of 4.00 eV

h = § f b £00x 140 xo 4.¢sx10" Hz
h C-£3xi103F

b. Calculate the wavelength for this frequency
)\ . _C_ - 3-00 XIO’
o  4.45x(0"

c. State what band of EM radiation this is

-7
= 30 XI0 wa

A owm - UV
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1. Aray of light passes through a semicircular block and refracts, as shown in the diagram
below.

Identify which material the block is made from.

Material Refractive index
lce 1.31
Crown glass 1.51
Flint glass 1.69
Diamond 2.42

3 30 - |5

w44
CM 8\ASS

2. a. Calculate the maximum velocity of a photoelectron that has been emitted from a metal
with a work function of 1.90 eV after it has absorbed a photon of frequency 6.00 x 101° Hz

k= 4+ guv®

v=j (WE-4) - / 2x(( 6-63x16" T x §-00x10™) - 1-40X\-60%15 )
A 4.1l x10™ 3!

V= 2-?1'><l0‘ wms '

b. Determine the stopping potential for this frequency and metal

(e €Vs  (hown (5% M‘.})

Y A
\V = % x 41x10 x (2 84x10') = -6
[-6oxto"

Vs : 3.0V

AlLevelPhysicsOnline.com



