1st June

An air frack is set up to investigate the conservation of linear momentum. Two gliders, A

and B, are pushed towards each other. After the impact they separate and move backin
opposite directions. The time it takes for the card to interrupt the light beam at two light
gates P and Q is recorded.

—
P v Q

= ———

Mass of glider A 200 g 15" time at gate P 0.102s
Mass of glider B 200 g 2"d time at gate P 0.230s
Length of interrupt card A 100 mm 1" time at gate Q 0.154s
Length of interrupt card B 100 mm 2"d time at gate Q 0.131s
Calculate:
a. The initial momentum of glider A P W, uA W\A A/‘tPI M I‘a' WS
. The initial momentum of glider B P W\s & /'I:v s ka WA s
c. The total initial momentum 0-146 -0- RO = k W g
d. The finalmomentum of glider A P W\A A/tpz T =0 087 k& WS
e. The final momentum of glider B P w\s &/{1’1 4 O ISR ka WS
f. The total final momentum -0:08740-1S3 = +40- 066 k& oA S
g. The total initial kinetic energy of bo’rh gl|ders

Q
Jwau, * Lugug s 0-RET
The total final kinetic energy of both gliders

? L
JMAVa * Lngvg = 0:077T

Explain if the collision is elastic or inelastic

M,M Ekisua* tonsentd (LJ’PIS)
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2"d June

1. Explain why energy levels for electrons in atoms have a negative value.

A= 0O E:O
+E
o\r-(,'lJ‘c Ez-ve

2. Two gliders on an air frack move towards each other. After the collision they stick fogether
and move off at the same final velocity.

Mass of glider A 208 g 15" time at gate P 0.102s
Mass of glider B 231 g 2"d time at gate P
Length of interrupt card A 103 mm Istfime at gate Q 0.154s
Length of interrupt card B 98.0 mm 2d fime at gate Q

a. Calculate their final velocity
WU+ WU = (Wi tug)V
{0 .
WUt Wq Uy - (0'108)‘ 9‘—3\-(0 A3 X © 04\903 =40 144 ws'
! U

0:208 + 0-273)\
b. Fillin the table above, with the time it takes to pass through either light gate P or Q

Vi tve So thuy il pin Hegh @

t:S= 000 =0432s or wdA R Lk mﬂ«mg\n
V. 01436 il MP

\ "

c. Calculate the energy transferred to the surroundings during the collision

AE= EKM - EK \uA\A

2 2
{u.uf*{v«am = .ll(m.m:.)v = 014873
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3d June

1. A 100 g puck on an air hockey table collides with a similar sized puck as shown below.

Before | After i
Oms! : :>/
42ms! ‘ | :

»

+@ @ XS’mS‘
i 26°
yT_» +v¢ |
X !

a. Calculate the total initial momentum of puck A and B in the:

i. x direction MAVA + W U‘ s (D|OO)(+1.)+(DS:+OQ’2 k&ﬂg
i. y direction - (03 + (O) - Q_kaw\s"

b. State the total final momentum of puck A and B in the:

i. x direction + 0 1"2 kg ﬂS-'

ii. y direction o) kaus“|
c. Calculate the final momentum of puck A in the:
i. x direction 0-100 x |\ S 1? = +0.0249 kdms-l

ii. y direction  @9-100 X (-0 €5 2= ~-0:17 ka, MS-|

d. Calculate the final speed of puck B

Px = Phx +Fex Y
- Q

Fex = 042~ 0-0842: 03308 ky " Vi 37 mi
Vax * Psx 3308 wi' (m) Ve. ‘l6776\
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4" June

1. An electron drops from an energy level of -3.2 eV 1o -9.1 eV. Calculate the frequency of
the photon that is released.

-4
£ \Ag, $:E. (‘H 213)(( CO)(IO H’Y(O Hy

[N 6-63x10
-3
2. Astationary 127 g glider on an air track is |/1 X2 7 Yxlo X 4‘0
subjected to a variable force as shown in the 4 OA
graph. '
Calculate the velocity it accelerates to. z 390
9 20
AM = 00 SS MS %
= 1.0
[: mav 0.0 >
0 10 20 30
-\ .
. OO§§: 0.4_3 wA S Time / ms
O-(L7
3. a. Calculate the frequency and wavelength of
a photon absorbed by a hydrogen electron -3.4eV 7'y n=2
in the ground state forit to move tothen=2
energy state I\

E-h§ ‘s (13-¢ - 34)x|tox("
6-63x10* 13.66V ne

£:25x0" He N

b. State what type of electromagnetic wave
this is

(200 -~ LUV

—

AlLevelPhysicsOnline.com



5th June

1. Sketch the standing wave formed on a 1.20 m string fixed at both ends, and state the
wavelength in each case:

a. First harmonic )\7' 2L+ )\{'OW\

= —

b. Second harmonic ): L= ‘20'”\

c. Third harmonic ~‘§- -

2. a. State how many different photon energies
can be emitted when electrons fransfer -1.oev |
between three energy levels 34eV - \l/

3

b. Calculate the longest wavelength emitted -183.6 eV v \/

Loy % - Lok Lo

&

Exhe  Nehe o G63x07 x3-00x0° (o, o7

> B (34-15)x160x0"

AlLevelPhysicsOnline.com
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6th June

. Adiffraction grating has 300 lines mm-'. A red laser of wavelength 660 nm is directed onto

the grating. Calculate the maximum order that can be viewed on a screen.

A&-“G: '\x A= l x S ‘\0 = _s_
200x10° 660 6

. Calculate the minimum frequency, and 0eV n = oo
corresponding wavelength, of a photon needed to A
ionise a hydrogen atom that is in its ground state. -1.5eV n=3
a. Frequency ~14 -3.4eV n=2
L] L] ‘r
€-63x1073¢
b. Wavelength
C . 3.00%0 ¥ 13,66V .
): -z 2 s 4.14X%(0 w leoe n=

£ 329x10"

. The work function for aluminium s 4.12 eV. Calculate the maximum speed of

photoelectrons when the surface is illuminated by UV radiation of wavelength 120 nm.

kc:¢4—£l¢\\/u:

C—

.

v /2 L\c_¢

m_b

w\

- =14
2 g.ggxlo“'x?-oox@’ - 4.\2x1-.60>(0

VI -
q.10x10 > 120%10°

6 .
VA |. 4§ x\0 w\S‘
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7th June

1.

Explain how an absorption spectrum is produced.

gammﬂ.& ‘oukoé,‘\"u.kwk

State:

a. Kirchhoff's first law

b. Kirchhoff's second law

Determine how many different energy photons could be emitted by an electron moving
back to the ground state in this atom.

(Add all the possible changes to the diagram to help you answer the question).

OeV

R 1-SeV Rith A-4eVv

0.7 eV

y

15eV v
2.4 eV ¢

-3.9eV 4

152V A 74

v

AlLevelPhysicsOnline.com
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8th June

1. Determine the value of the constant a and the percentage uncertainty in this value.

5.8,

5.6

5.4
-

5.2

5.0

4.8 >

00 02 04 06 08 10 12 14 16

Gt )- *.; 44-S.7 - -0-S0 U &M ~ §.0-S.6 - -0-375

[6-0 wst  T16-0
o =t _==1_=20 o.[-0-50 -(-)0-37Y’x 00 = 2%
Geodink ~O°S0 ~0-50

2. Calculate the wavelength of laser light that produces a fringe spacing of 16 mm on @
screen that is 2.0 m away, when it passes through two slits that are separated by 50 pm.

4 .
e M >\=:J_§ - 0-0l6 xSOXI0 = 4.pxi0 W
S D 2-0

AlLevelPhysicsOnline.com



9th June

1. For sound waves of frequency 2.75 kHz and speed 330 m s, calculate the smallest
distance apart for two points which are:

a. /2 out of phase A: ! = 330 - 0120 m

b. 411/3 out of phase ‘§ 273‘0
4£7 52X = 0030w T2 20120 _ 0.030 m
S R

2 0040w %o M poik ax He wod \wave

2. Arockis falling directly towards the centre of Mars with a velocity of 35 m s-1. After it has
fallen 50 m lower the velocity has increased to 40 m s!. Use this information to calculate
the acceleration of free fall on Mars.

S = SOw Vi ut+ dag
i - 2 __2
W 3S W\S-l % - Vz' u.z - 4’0 -5 - 375-
a - X 3.8 wmg

N Frars

3. Some students are watching a floating buoy on the sea as water waves pass by. At
time t =0 s they observe the buoy at its maximum amplitude of 50 cm and record the
time period as 4.0 s.

Calculate the displacement of the buoy:

a. 20slafer T . x: - 0:-SOm

—
2
b. 3.0slater T e 0O OOW\
c. Explainif the water waves are transverse or longitudinal

AlLevelPhysicsOnline.com



10t June

1. Light travels from air into glass of refractive index 1.55, exiting with an angle of refraction of
30.0°. Calculate the:

a. Angle of incidence '
= Siai/Sonr (=S£v~"(vx$£ur5’5‘“ ("55"54'“30'0)- 50-8°
b. Speed of lightin the glass

-\
N .f\. = 3~OOXIO?/(.§5' = I-‘H—xto?ms

2. Light travels from water of refractive index 1.33 into oil with a refractive index 1.52. If the
angle of incidence is 40.0°, calculate the angle of refraction.

“|Q\K9| s Mzﬂ“@l

'R sin 40:0 = [SL sin

= 34.2°

3. A beam of red and blue light travels from air into a crown glass triangular prism. The
refractive indexis 1.51 forred light and 1.54 for blue light.

Calculate the difference in angles of refraction for an angle of incidence 50.0°.

Ca: Sw (Sai): s’ (sn S0-0) . 3550
n [-S)

s (san SO0
[-S4

f"L\u': S\.V\-‘ J‘:“T 2«80

~00:0-7°
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111" June

1.

3.

Sketch graphs of y = cos x and y = sin x on the same axis.

I A P I SO S . VR

v

v

A ray of light hits the midpoint of the side of an
equilateral glass prism with refractive index 1.51.

Calculate the angle of incidence when the ray of
light will pass out through the midpoint of the bottom

edge of the prism.
4 ° -‘ °
(= S (V\ S«ArB

. St
W= — .\ .

Sur (xS (151 x50 300)
(= 44.0°

Label the following stress-strain graph with these materials:

a. Concrete

b. Copper
c. Mild steel

d. Castiron

Mid
T sted

Stress / GPa

Coi/ tvon

Copper

»
»

Conorde

Strain / no units

AlLevelPhysicsOnline.com



12t June

1. Calculate the fringe spacing of an interference pattern produced by a 650 nm laser shone
through a pair of slits that are 0.600 mm apart and are 5.40 m from a screen.

<3
= S.8S %10 wm

-4
w=& A (SOXI0 x S-40
< 0600 x(0®

2. Define:

a. Internal resistance

b. The volt

3. The absorption spectrum of a cool gas is shown below. An electron in the cool gas gains
1.8 eV as they change energy levels.

Determine which line (A, B, C or D) this energy difference corresponds to.

A B C D

Ez he \: he . 6-63)«5“): 3-00)«0’: 6-‘!){«57

Py E -8 x (-6ox(0**

690um -~ Red .- A

AlLevelPhysicsOnline.com



13th June

6.0V
1. Calculate the change in PD across the o o

1.2 kQ resistor as the resistance of the
thermistor changes from 800 Q to 8.0 kQ.

1200

Fom ( ox[_\X00 )=2-6V
1200+ 800

o (ox[_200 )zo-wv;@i

1200+ 8600 For 36V b 0-78V

2. Two radio transmitters are 20.0 m apart, with one directly south of the other. They emit

waves of frequency 2.00 GHz. A receiveris 500 m away to the east and moves along a line
that is north-south.

Calculate how far apart the maximum strength signals will be detected.

= L= 300 x10° - 0150w
5  2.00 xip?

W LB: 0:1S0x SO0 : 3. 75wm
S 0-0

3. The absorption spectrum of a cool gas is shown below. The electrons change between
the -7.2 eV and -10.1 eV energy levels.

Determine which line (A, B, C or D) this corresponds to.

R O Y G B
A B C b
-3
E=he 2z he, €63%6° x 3-00x10°, 4310

)Y B (10.1-7.2)x l-6ox10™"

3000 .- Viold )

AlLevelPhysicsOnline.com



14" June

1. Calculate the change in PD across the 09'0 VO
fixed resistor as the resistance of the LDR
decreases from 2.3 kQ to 250 Q. -
e 0y 470 = 1.§V 470Q L
470 +2300

To 470 O

2. Microwaves ffom cP’rrgn‘s%‘er strike a metal plate normally and are reflected back

towards the transmitter. A receiver detects a maximum signal every 5.0 cm along the path
of the microwaves.

Calculate the frequency of the microwaves.

Xz A% 0.050 = 0:10 w

Y Q
-g: %: 3-00Xx10° = 3.0x\0 He
o1

3. Atuning forkis held over the end of a metre long glass pipe filled with water. The water
slowly leaks out of the pipe so the length of an air column above the water gradually gets
longer. A loud note is first heard for alength of 17.0 cm.

If the speed of sound is 340 m s’!, calculate the frequency of the funing fork and at what
length of air column another loud sound will be heard.

Lz X:0170m - A7 0:€80u

4
&:

?
£: .00 XI10 = SOOH
M 0 -680

le §_>_\: Ax0.600- O-S\I0O w
+

AlLevelPhysicsOnline.com



th
15™ June e: B - 4
7
1. The following resistors are all ident e the PD across the resistor labelled P.

S,

ol A K U 12 h%)nv
>~ \‘é’// P

\4

2. A vertical metal wire of length 80.0 cm has a mass of 4.00 kg hanging on it. When plucked
at its centre, it vibrates with a frequency of 60.0 Hz.

Calculate the mass per unit length of the wire.

:_|_( /A_ - 4.00 x4.9|
ALY M “’Lzﬁa 4 x 0-200%x £0-0%

/U\'-’ 4.26 xio : l!a M“

3. Below is the emission spectrum of an excited gas. The atom has energy levels at -0.85 eV
and -3.1 eV.

Determine which line (A, B, C or D) corresponds to the photon emitted as an electron
drops between these two levels.

E- he M- !ﬁc_: 6-63)46“"‘ 3'00)"09: S'S)(l()~7

A E (31-0&)x boxic"

SS—OQM . &My\ ... .S_-

AlLevelPhysicsOnline.com



16t June

Rr= 2r+R= IR
? 2

1. The following resistors are all identical, calculate the PD across the resistor labelled Q.

!

12V %4V -4V

L a 7.2V

43V

2. Two identical gliders (1 and 2) on an air frack travel fowards each other with speed v,
twice that of u, (i.e. u, = 2xu,). After the collision they stay connected.

a. Give an expression for their final velocity in terms of u,
2 Q ¢
b. Write an expression showing the loss in E, during the collision in terms of m and'u,™
= | 2. z.. \ >
U
a 2N\ _ 2/ . Ywy,
_‘_M(u‘z'l' ‘_k_c\- AW, ) = MW, (-—-*.‘_ 1)
X 2 2 ¢ 16 16
3. A diffraction grating has 250 Iinetmm-‘. White light is shone through the grating.

Calculate:
a. The angle for a 3@ order maximum for 700 nm red light

O-: .S\'V\.‘ Z\_X s W-‘ 3)(700”6‘\
)\ \/250xI0 >

b. The angle for a 4™ order maximum for 425 nm green light
-\ . =V ~Q
O s i\_x_ . ' [ EXx428%10 7 2S .2 ©
a \/250xI0 °
c. How many orders could potentially be observed for:
i. The red light " s A (CM 0= ‘\ ne S . ‘_‘
PN

(]

W

3
Q

ii. The green light

AlLevelPhysicsOnline.com



171" June

1. An arrow is fired from ground level into the air at 45 degrees at a speed of 50 m s,

Calculate the distance it lands away from the or‘ther. t*&.\: 7.208
SO S VzWUtal — .
TW:sosmes t:v-u s=vi
v:=0 " a S = SOwsrtS x 7209
:;?‘\- t- 0'50.:&\45:3_‘0.‘_ s= A5%4.¥
: -1.91 sz ASOm

2. Calculate the wavelength of light used to produce a diffraction pattern through a
diffraction grating with spacing of 2.09 um, if the third order maxima is at an angle of 40°.

).g A&v\e = 7\'0"’“6"‘ wn 40 s +.§N0~7M
n 3

3. Laserlightis incident on a double slit and projected onto a screen. The total distance across
eleven fringes of light is measured with a ruler as 3.6 cm, with an uncertainty of + T mm.

I ‘ ‘ i ‘ ‘ ‘ ‘ ‘ i I (not to scale)

a. Calculate the percentage uncertainty (to 2 s.f.) in the total distance measured

1 xi00 = 284
36

b. Calculate the spacing b

-3
0.-03=10= 3.6%10 wm

ch fringe

c. State the percentage uncertainty in spacing between individual fringes

2-8%

AlLevelPhysicsOnline.com



18t June

A potential divider consists of a 1.0 kQ fixed resistor
and a thermistor. The input potential difference to

the potential divideris 12.0 V.

Estimate the potential difference across the 1.0 kQ

resistor at room temperature.

7 kL & ok 20%

1.0
V=

Define:

a. The ohm

b. The ampere

(—)x 12-0 #«
1O+7

.SV

Resistance / kQ

204

10

[

0 20

Temperature / °C

40

Determine the amplitude (in V) and frequency of the signal on this oscilloscope frace.

Y-Gain
05 ' 50
\ /
0.2
0.1— V/div
Timebase
10 5|O 100
\ /
5
1- ms/div
A: 3.5%0-2= 0-70V
(
£ = = = 17 He

L
T

€ x0x0 >

AlLevelPhysicsOnline.com
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19th June

1. The power output of a laser pointer is stated as 5.0 mW. It the spot of the laser is a circle of
diameter 1.0 mm, calculate the intensity of the laser light.
P - WL
[- L 4P . 4xSO0x0 = (4x0 \Ju

A Na* X x (1-0 mo“g)2

2. Describe how we can view an emission spectrum for an excited gas in the lab, and sketch
what this may look like for hydrogen below.

HL&S;W&HW“’M»S)

R O Y G B

3. Determine the amplitude (in V) and frequency of the signal on this oscilloscope trace.

Y-Gain
05 ' 50
0.2
0.1— V/div
/ Timebase
10 5|O 100
\ /
S<
\é T/l 1= ms/div
)
Ax 3.7x0:1= 0.37V

- | : S.¢ H,

(
T 4x2xwoxe® ——

AlLevelPhysicsOnline.com
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20t June

1. Calculate the de Broglie wavelength of a proton fravelling at 320 km s-.
-34,
X" h ) £ £3 10
C mv -7 3
|-(73xt0 ‘> 320x10

Ty
= .24 %10 wA

2. Anunknown particle has a de Broglie wavelength of 10 pm when fravelling at 10.0 km s,

Calculate the mass of this particle and suggest what type of particle it is.
-‘;q_
I £-63 X0

W o 1ox10'" x 10.0xt0°

-
= €.¢x0"’

.. A‘.f\l\m PNJUJ‘

W =

3. Calculate the de Broglie wavelength of an electron travelling at a speed of 4.0 x 106 m s°!
and suggest what material could be used to produce a good diffraction pattern for a
beam of these electrons.

-3¢ o
A= —E\— = 643 xi0 =1.¥ klO-' W

MY o qix10 2! x 4.0 xi0®

bapde (spuig O oFous %))
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215t June

1. A protonis accelerated across a potential difference of 2.0 kV. Calculate the velocity it
reaches.

Qv+ Lu? v:[2av 20v /:u |- 605" x 2.0 X103
1- €73 x10™27

V= 6.2 XI0° ws

2. An alpha particle is accelerated across the same potential difference as the protonin Q1.
Calculate the velocity the alpha particle reaches.

AV: Luy? V:PQV =/1>:1xl-60xt6“x 2-0 %10°
* “ 6646 xw0™?7

Vs 4—-1—)40(1“5'

3. Rewrite the five suvat equations for an object that starts at rest and accelerates downwards
due to gravity, g.

A o P
S‘-‘-S -u’("‘la‘t S'_ia,{
u:=0 V:\A-&-o:t V:a,t
vV
2_
acy vi: u® 4208 viz Ags
bt (et syt

g = \I'l'. la'ljl S:Vt~%3‘lﬁz

AlLevelPhysicsOnline.com



22nd Jyne

1. Explain why a diffraction grating produces a sharper diffraction pattern than a double slit.

R = S-/s .:57?
i+ |

2. The following resistors are all identical, £alculate the PD across the resistor labelled Q.

<L |
12 V, s/s K 0 Q7/3
Qe L 2 ooy

(= 092V

< |

3. An electronis accelerated through a potential difference of 2.50 kV in a cathode-ray tube.

a. State the kinetic energy gained by the electron in eV
2-SO keV

b. Calculate the kinetic energy gained by the electronin J

- =16
2.50X0° % -{oxio = 4.00%0 I

c. Calculate the speed of the electron

~16
Vz[QEK = | A X% 4.00x10 =2.‘t6)tl07uu.t-l
WA -3 B
11 xt0

d. Calculate its wavelength

h _ 6-63x0°*

A W qqxio Y x 2-46x07 2-46X10 w

AlLevelPhysicsOnline.com




239 June

1. Calculate the velocity, in m s', an 80 kg person would have if they had the same
magnitude momentum as a car with a mass of 2.0 tonnes moving at 30 km h-'.

uPVP: MC\/C
weV, . 2000 ¥ (3040°/3600) = 210 ws!
Wp §0

Vp

2. A current of 68 mA flows through a resistor for 8.0 minutes. Calculate the:

a. Charge that has passed through the component in this time

Q: Tt = COxi0° % §.0%60 = 3264 = 33¢

b. Number of electrons that transfer this charge

Q:ve n: R. 3264 =2.0x10°° Jueons
e 600

3. A 1200 g mass is suspended from two fixed wires as shown below.

Calculate the tension in each wire.

$F=:0 TAUKC-O’- Ta sin 65 TA-'-TQ s b6S

ws (.0
B
65°:

2FT:0
Ta sin 6:04+Tg tor 6S= (-:200%4.9|
1;(%_‘5.%6-0 +wr63')-u.772 "1003/

ws (.0

Tg= 22-73 = 23N '&;21.73.5@65' : UN

o

AlevelPhysicsOnline.com ‘US'C-O



24t June

1. Sketch the IV characteristics of a:

a.Red LED b. Green LED c. Blue LED

A A A

|/ /. |/

V Vv \

A

A

A
v

2. Define:

a. The joule

b. The newton

3. The block s sliding down the slope at a constant velocity of 12 cm s!. Calculate the size of
the friction acting up the slope if the block’s massis 150 g and 6 = 38°.

N

F=\Wea®
Fz0-150¥3.8| X Sin 38
F: 0-9IN
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25t June

1. Define:

a. Momentum

b. Conservation of linear momentum

c. A 5000 kg fruck moving at 10 m s collides with a car of mass 2000 kg travelling in the
same direction at 5.0 m s, If the vehicles stick together in the impact, calculate their
combined final velocity (include a diagram in your answer)

@ NO":

m,u| WUy = (Wt wmg)v

(s000%10)4 (2000 XS ) = + §-§ws'
7000

d. If the collision in part c. takes place with the same speeds, but the vehicles are
travelling in opposite directions, calculate the final velocity of the vehicles as they

move off together v

@ 1
IM'U| + WMy = (M("'MQ\V

000

ye (S000x10) ~(2000XS) ;& 5.7 ws'
7000

e. Explain how vehicles are designed to reduce the forces that the occupants are
subject to in collisions

F“ei at o Fl
VA

AlLevelPhysicsOnline.com



26 June

1. When reading any scale in experimental physics, describe what can be done to minimise
parallax error. Include a description of what parallax error is.

ovr

<>

2. Define:

a. The independent variable
b. The dependent variable

c. Control variables

3. Draw the circuit symbol representing:

I
a. An LED @

b. A heater

c. A motor C )

d. A variable resistor

e. A potentiometer

f. A vacuum photocell

AlLevelPhysicsOnline.com



27 June

1. Aresistor has 25 C of charge flow through it and a potential difference of 8.0 V across it.

Calculate the energy transferred by the resistor.

E-Qv= 25x8.0= 2007

2. Define:

a. Resistance

b. Internal resistance

3. Calculate the internal resistance of the cell in the circuit below.

E=T(Rer)

v EMF =120V
I

0.62 A

15Q

8.0 Q

10Q
12-0
r=\_=_\-14:=¢%.

Qo-sz) FriAa

AlLevelPhysicsOnline.com



28t June

1. A stationary tennis ball of mass 58 g is subjected to a
force from a tennis racket as shown in the graph to the
right. Calculate the velocity it would reach.

I: area: -‘,_x SD>¢|63>:SO = [.2S Ng

F/N

v L= 1S =22 s
WA O-OS? 50 >

t/ ms

2. A squash ball of mass 24 g travels normally towards a wall at 20 m s and rebounds at
15 m s, If the collision takes 20 ms, calculate the size of the force of the wall on the ball.

20
v- [} - -
- F. Wv-wu . 0.024 (20-()IS)
t ’lox(o'?’

=
0 F= 42N

3. Below is the emission spectrum of an excited gas. The atom has electron energy levels at
-20eVand-4.2eV.

Determine which line (A, B, C or D) corresponds to the photon emitted as the electron
drops between these two levels.

A B C D

E- \Ac )‘: l'\c : 6‘63)46?*)‘ 3-00)“09: 5-7)(“57

)N E (1'.1-2.()))((-60:«0"*

E70|Mn .. /&m‘ ° C

AlLevelPhysicsOnline.com



29t June

1. Aspring in an arcade pinball machine has a spring constant of 25 N m-!. It fires a 25 g
pinball at 1.25 m s'. Calculate how far the spring was compressed before firing the ball.

E.: Ex \ex : -.u«v

! S'l
x = /_“L_V_ . o'ofg""z = 0-040w

2. Astep index optfical fibre is made from two types of glass. Calculate the critical angle
between the core and the outer layer.

Glass n
IR e L IE L LR R EEE Core 1.51
Outer 1.39

0, SA'!A-QﬁV\Q sin O, Qt- '.|(T)= &h-'(%) =ﬂ°

3. A 2000 kg car moving at 15 m s’ crashes into a stationary 1000 kg car. They stick together
and move off at the same speed. Calculate the change in KE during the collision.

IS v
q ﬁ

WU+ WMyUy = (W\t“'M?)V

V& (QODOXKB'\'O T +\Ou§‘
3000

%.m,u;z~ %(“‘.*“a}vq
DE= (-1)«2000)(\91)-(_‘5.;(30(»”02) : 7.5’%\0*3'
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30t June

Let’s finish this month with some simple calculations:

a. If aresultant force of 15 N acts on a mass of 3.0 kg, calculate the acceleration

Fzwaa. o:=F: 5 = S'-Ows-z

W 2.0
b. When a clockwise moment of 31 N mis due to a force of 6.0 N, calculate the
perpendicular distance it is acting at

AzFA A-‘- ﬂ= | =S wm
F 0

c. Calculate the resistance of a component that has a voltage of 2.0 V across it and a
current of 0.15 A through it

V:IR RV = 20 -3 4
1 o1 ——

d. Calculate the spring constant of a steel spring that extends by 6.8 cn when a 180 g
mass is hung from it

E: ke k: “g. 0180x4.21 - 2¢ N,
F: w\a’ | A 0-062

e. Calculate the final velocity of an object that was initially fravelling at 2.1 m s before
undergoing a uniform acceleration of 1.4 ms2for3.8 s

VW« a'\f = 20 + (I-+X3°9\ 7.4 lms‘l

f. Calculate the change in GPE when a 152 g ball falls through a height of 2.4 m

Ef: W\J\O\ = 0-1S% x 3.9Ix2.4:= ﬁT

g. Calculate the time period of a soundwave with a frequency of 1.8 kHz

Tl = ' = 86xpTs

5 1300

h. Calculate the combined resistance of 30 Q, 40 Q and 50 Q resistors connected in
parallel |

_L:l-l-_!_+._‘_= ——"‘".L"',I_ ...R-rgngL
R, R R, Ry 30 %0 so T

Compare how easy you found working through these answers to the ones you completed

on the 15t March! H %” “ S\ n ¢ eolier \
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