1st December

1. State the principle of moments.

Fof o Sadm W at...'kLn'm\, ’Hm S um

¥

e C\«MM&W%‘\'\LSM%M

adi- c\dewise  weommands,

2. Form expressions for p and g in ferms of 6 and W.

P: (W 3V

3. A 10 Qresistoris connected to a 6.0 V battery.

Calculate the change in current drawn from the battery

when a 10 Q resistor is added: 1= vV _60. O‘OA L TTiox
a. In series e —°
Ry= 200 0 L -]
I:V. £0.0.30A o0& {10
. 0 AY: 0-60-0-30 ot
*0-30A |
b. Inparallel -
[N "
R1 s S'Ovb
1=V, £0 124 o
R S0 Al 112 - 060

= 060 A
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2"d December

1. Define resistance.

ReS«'s*w 8 A%wu.) or e n*aoéo‘\'lu piha‘hk)\
Whnsce aums o wuppnd ot wed Heod

2. Calculate the lengths of p and g when 6 = 24" and W = 30.

|>=\~/tas9= 30 ws24=274:=27
=:\/sin@: 30 smd4- l2-1=\_?:_

3. The following data was recorded:

Quantity Value Uncertainty % QAC&A&‘N*?,
Mass 0.250 kg +0.001 kg 0-40
Velocity 0.337ms!  +£0.010ms R.0

Calculate the percentage uncertainty in the calculated value of:

a. Momenftum

pz WV %P=%u+’6v= 0:40 +3.0 = 3.4%

b. Kinetic energy

E«‘ll"“/a % Ee Sw + (2x%v)=0-40+(2x3-0) = €4,
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3'd December

1. Three measurements of the gravitational field strength are made: 9.58 N kg, 9.92 N kg
and 10.14 N kg'.

Calculate the mean gravitational field strength and its absolute uncertainty.

8;: 13—8 N J.l (0-14-4.S¢ -

-l
- 028 N kJ

2. A wooden block of weight 5.0 N is at rest on a slope in a Physics classroom at an angle of
17° from the desk.

Calculate the components of its weight parallel and perpendicular to the surface.

\a/',,,rr \JsO:S0ws 7= 4$N

C—

\qu’ :\/sn@:S0swl7= |.S N
v
3. Calculate the gradient of the line.
A
8.0
A%/ = 73 = 4600
% Ax -6 x10°3
>
0]
O
2 40
O
>
2.0
0.0 —>
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

Current / mA
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4t December - Part 1

Vs

Percentage Uncertainty — Gradient

The percentage uncertainty in the gradient of a straight line graph can be calculated
from the line of best fit and the gradient of the worst acceptable line.

| gradient, ;- gradient,, . |

percentage uncertainty = x 100%
gradient .

gradient .

.7 e gradient,,q

Note: The steepest or shallowest worst acceptable line can be drawn, as the modulus
(positive value) is used. If there are error bars on the plotted data then the worst
acceptable line should pass through all of these.

\_

1. Complete the following table:

Gradient, g Gradient,, o Percentage Uncertainty / %
a. 1.00 1.10 10
b. 9.62 9.84 2.3

c. 9.62 9.40 Q-3
d. 9.62 8.87 7 -8
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4t December - Part 2

2. The following data was collected in an A Level practical investigation.

8.0,

7.0

6.0

5.0

4.0

Potential Difference / V

3.0

2.0

0.0

v

0.0

0.2

0.4 0.6 0.8 1.0 1.2 1.4
Current / A

a. Calculate the gradient of the line of best fit

By,

D

=723 _3.¢7¢ =-34 4\
[-6-0

b. Draw in a worst acceptable line and calculate the gradient of this

O
=

- |.S-70:-_-3.439 «~ -3.40
-6-0

c. Calculate the percentage uncertainty in the gradient

-34-6334 xiop = 3%
-39

AlevelPhysicsOnline.com
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5th December

1. Convert;

-4 ~1q
1-00 ¥ -6oxl0 = l-6Ooxt0 T

a. 1.00eVtoJ

b. 1.00 kWh to J

\-00 X 000 X 2600 = 3-60>r|o‘ T

2. A 2.1 graindrop runs down an angled window in a roof at a constant velocity of 11 cm s,

Calculate the normal contact force and the drag.
bma, = \/su0
-3 .
D =2.IXI0 x4.9( %340
-2
D=13x10 N

NCF=\WewsO
NCE=21X0 k4.9 % (o540
NCE= 1-6x1D N

b /NCF

3. A mountain bike, with tyres of outside diameter 29 inches, is travelling at 24 mph.
1 mile =1609 m 1inch=2.54cm

a. Calculate the speed of the bike in m s°!
2> 1604 . 6.73 & || ws
3¢00

b. Calculate how many revolutions each wheel makes per second

C=FdA:= T x2UXx0:0254 - 2314 m
07322314 = 4.(¢ = 4.6 v §'

c. Determine the speed of the tyre at the point whéreTmeets the ground

. |
_Qms

d. State where the tyre is fravelling fastest

M A oy
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6th December - Part 1

1.

The following data was collected in an A Level practical investigation.

7.0

6.0

5.0

4.0

3.0

Potential Difference / V

20

0.0

0.0

0.2

0.4 0.6 0.8 1.0 1.2 1.4
Current / A

a. Calculate the gradient of the line of best fit

By .

Ox

-0-6-4 = = 3375 2-3. 4 A

\-6-0

b. Draw in a worst acceptable line and calculate the gradient of this

Dy,
_&g:-

13-§.1 = =3.00 2-3.0 &

1-6-0

c. Calculate the percentage uncertainty in the gradient

34 -O30x100 =12
-3-4 —

AlevelPhysicsOnline.com
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6th December - Part 2

2. The following data was collected in an A Level practical investigation.

8.0
7.0
6.0

5.0

4.0

Potential Difference / V

3.0 T

20

0.0
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

Current / A

v

By drawing your own line of best fit and worst acceptable line, calculate the percentage
uncertainty in the gradient.

W 3.0-6.0 - -(.975

14 -0 “.&875-02.313 - 30%

-.875 o

M = 34-S5§ : —l-?l'S
s o
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7th December - Part 1

Vs

Percentage Uncertainty - y-intercept

The percentage uncertainty in the y-intercept of a straight line graph can be
calculated from the line of best fit and the intercept of the worst acceptable line.

| y-intercept, . — y-intercept,,o . |

percentage uncertainty = x 100%
y-intercept,

gradient

___________ gradient

worst

Note: The steepest or shallowest worst acceptable line can be used. If there are error
bars on the plotted data then the worst acceptable line should pass through all of
these.

\_

1. Complete the following table:

Y-intercept,oq Y-intercept, o Percentage Uncertainty / %
a. 1.00 1.10 0]
b. 6.0 6.2 3.3
c. 6.0 5.6 6.7
d. 420 38.5 ¥.%
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7th December - Part 2

2. The following data was collected in an A Level practical investigation.

8.0
7.0
6.0

5.0

4.0

Potential Difference / V

3.0

20

0.0
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

Current / A

v

The y-intercept of the line of best fit is equal to 7.3 V.

a. Draw in a worst acceptable line and determine the y-intercept of this line

7-0V o 8'OV

b. Calculate the percentage uncertainty in the y-intercept
Fom ir/o o 4-6% Anfw&ua, on g wont uwﬁh“n_ (tne.
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8th December

1. Convert:

-\ (t 4
.00 = 1.60x10 = 625 x10 eV

a. 1.00JtoeV

. 1.00 J to kWh

7
1-00 = 1000 ¥ 3600 = 2-79x10 kWh

2. Estimate the:

a. Mass of an adult male human

Nk S0k
AlbaX _QMS.'
Mk 1500 by

d. The kinetic energy of a running cat

1 oS

3. An L1681 mm mortaris fired at 225 m s7' at an angle of 70 degrees to the horizontal.

b. The speed of arunner

c. The mass of a family car

Calculate how far the mortar bomb will travel horizontally before it hits the ground, listing
any assumptions made.

—> §:7
$ = 1 V=225 e 70 = 7(.4S mS"
s %zs S 70 = -3 ws tz R, 43.105 ¢
ocs ~4-%| MS-I :
t:=71 '
' | _\_.
t:v-uz0-21-43 | S=via
o -4.31 L S=76-15 %431
_t':l‘.s—s s §: 2‘3'7 ~ g.gku
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9th December - Part 1

1.

The following data was collected in an A Level practical investigation.

v

A
8.0
7.0
6.0
>
S 50
O
C
o
0
S 40
0
£
I3
S 30
2.0
1.0
0.0
0.0

a. Determine the y-intercept of the line of best fit

b. Draw in a worst acceptable line and determine the y-intercept of this line

0.2

0.4

0.6 0.8 1.0 1.2 1.4
Current / A

7-SV

31V

c. Calculate the percentage uncertainty in the y-intercept

9" -7.5 % 100 = 900/0
75 —

AlevelPhysicsOnline.com
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9th December - Part 2

2. The following data was collected in an A Level practical investigation.

v

A
8.0
7.0
6.0
>
S 50
O
C
o
0
S 40
0
£
I3
S 30
2.0
1.0
0.0
0.0

0.2

0.4

0.6 0.8 1.0 1.2 1.4
Current / A

Calculate the percentage uncertainty in the y-intercept.

7570 y100 = 71Y
7-0 —

AlevelPhysicsOnline.com
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10t December

1. Convert;

-4
a. 1.00 eV to kWh

|-60%I0 - 4 +4x|o'u kWh
3-6p xi0°
b. 6.50TeV to J

- ¢
(.Sox10x1.60x0 = |.0¢x10 T

2. The following resistors are connected in series.

R, =47+020Q R,=10£0.5Q

a. Calculate their combined resistance

Rr=R.*+Ry+ Ry= 47410 +47 = 1044

b. Calculate the total uncertainty in this value

Ry=47+0.1Q

0240540 :=0'%4

3. Alioness of mass 140 kg is travelling at 22 m s' when she collides with a stationary baby
zebra of mass 45 kg. Following the collision, they move off fogether.

Calculate their speed following the collision. PL,J“ - P.”u’
WU,
Phhe
@ ® (40 %x22)+0
= 3050 ky s

3030

"

‘M, u| + Ma (Ag

n
£
+
3
N

<

(1]
0
A
X
<

v: 3080 = {.£S ~ |7 ws"
\9S T
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11t December

1. Aninvestigation was carried out to calculate the internal resistance of a cell. For the
following data, the y-intercept is equal to the EMF. ‘E’ (sometimes the symbol ‘¢’ is also used)
of the cell and the negative value of the gradient is equal to the internal resistance ‘r’.

Calculate the values of E and r and the percentage uncertainty in the EMF.

A
8.0
V= E- Ir
o Vz-¢l + E
3= MmX +C
6.0 M
>
~ 50
Mok
o
Q0
A5 40
e
=
9
S 30
2.0
1.0
0.0 >
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
Current / A

(=E= (V
— M = 2-l~€| - _l.s-
Cw;;'\ :Sév |°€-O

6"" Séxloo S 92‘/0 W= -r = 2§J\o
(-l
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12t December

1. Complete the following nuclear equations:

a. 239 235 ¢ b. 187 87 0 -
Pu— U+ @ Re— Os+ p + Ve
94 112 75 76 -1

c. 60 d. 13

0 4 4 0

co \
Co—» (o +°Y Be—»zBe+ 'n
27 27

2. Determine the values of a and b using the gradient and y-intercept.

f P:a Q +b

8.0 P2:@+b .SS C:k
" %, s X +C
7.0
M.’.&
6.0 .S

P2 4-5:0

4.0

3.0

v

20
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

Q
m= 2-6-2-5 _ 3.1975 ¢
1-6-0

D‘-'—
»
N

a:mW=3.0875x% = (O

e—
AlevelPhysicsOnline.com



13th December

1. Sketch a graph showing the activity of a radioactive sample against fime.

A

A

|-
|

t

2. Determine the value of the constant b and the percentage uncertainty in this value.

A
P
=\
d
MM +C
3.8 %
1 R
3.6 c=b
b=
R 3.4
3.2
3.0
2.8 ,
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
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14" December

1. Sketch a graph showing the number of nuclei of a radioactive sample with time.

A

v

2. Complete the following table:

Quantity

a. Acceleration

b. Capacitance

c. Charge

d. Displacement

e. Electromotive force

f. Gravitational potential
g. Gravitational field strength

Intensity

i. Magnetic flux

]- - Magnetic flux density
k. Potential difference

l. Pressure
m. Radius

n. Resistance

0. Resistivity

p. Specific latent heat

g. Strain

r. Stress

s. Temperature

AlevelPhysicsOnline.com

S or X
Eor &

QN D1 <m e

Tor @

Unit
wmg ™2
farad, F

C

w
vV

T by

M -l

\./..xk{

<4g

Ty

Pa
K or °C



15th December

1. Three lamps of resistance 5.0 Q, 10 Q and 20 Q are in parallel with a cell of em.f 6.0 V.
Calculate the total current drawn from the battery. Assume the cell has negligible internal

resistance.
P A A T I
e A L S U BV O = 8S7 N
Rr R Ry Ry §0 10 20 w
1-: \/ - C‘D - BAA

Rf A.957

2. Calculate the specific charge (charge per unit mass) of a proton.

m,=1.67x107 kgand Q,=+1.60x 10" C

-\1q
Q. loxto Q-s'S'):lD’ ¢ ,%-(
o f7x0

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

N
Y-Gain
1.0
05 | 5.0
\ /
0.2
\ 0.1— V/div
Timebase
50
10 7 100
\ /
54
1- ms/div
g

J

[
Coxixo® T/ =150 Hz

AAIxL0-28v  §: o

AlevelPhysicsOnline.com



16" December

1. A potential divider consists of a 1.0 kQ resistor and a 2.0 kQ resistor. The input potential

difference to the potential divideris 6.0 V.

Calculate the potential difference across the 1.0 kQ resistor.

1.0 kd Rd‘foé 1:2. V= 20V

G- OV —

2. Calculate the specific charge of an electron.

w

Me=9.11x 103 kgand Q,=-1.60x 1017 C

-\1q
R, LOXO - (7x0" ¢ ks
wooq.) xo

Calculate the internal resistance of a battery of e.m.f 12 V if its terminal p.d falls to 10 V
when it supplies a current of 2.0 A.

E:=:Vilr
r- E-V
I
= \2-10
2-0
0

r=1od

AlevelPhysicsOnline.com



17t December

1.

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

TS
m z s

oS

Quantity
Activity
Amplitude
Ared
Critical angle
Density
Half-life
Magnetic flux
Magnetic flux density
Period
Planck's constant
Refractive index
Resistance
Resistivity
Temperature
Time
Time constant
Wavelength
Work function

Young modulus

2. Complete the following table:

Symbol

/2

=

A
M-~ < ‘-\-"\705 s A®

AlevelPhysicsOnline.com

Unit

&,

meftfre, m

MQ

k& W
S

W/
T
s

v



18t December

1. Calculate the specific charge of a neutron.

m,=1.67x10%2 kgand Q,=0C

Q. 0 _ )
8. __0 __-o0ck
WA .67 x(0

2. The volume of a piece of granite is measured by placing it in a measuring cylinder

containing water. The level of the water raises from 100 ml to 158 ml. The mass of the rock
is 88 g.

Calculate the density of the rock.

-3
_wm - ®gXx[0
Y ((5g-100)X10

= ~ -3
;= 1517 ~lS'OUkaw\

3. A battery of negligible internal resistance supplies an e.m.f of 6.0 V to an LDR and a bulb in

series with the battery. The LDR has a resistance of 3.0 Q and the bulb has a resistance of
6.0 Q.

Calculate the potential difference across the bulb.

Rakio 2:1
6.0 %

(-0 = 4 V=R

300N V: iﬂ\/

AlevelPhysicsOnline.com



19th December

1. Alamp has a current of 200 mA flowing through it and a resistance of 20 Q. Calculate the
power of the lamp.

P=1"R - (200)«63)2* 20= 0-90\/

2. Complete the following table:

Quantity Symbol Unit

a. Angular velocity

. Boltzmann's constant

c. Force

d. Gravitational constant

e. Gravitational field strength

f. Gravitational potential V

g. Gravitational potential energy
Planck's constant

i. Refractive index

] Specific heat capacity

k. Specific latent heat

l.  Speed of light

m. Spring constant

Nn. Strain —
o. St

ress P&
p. Weight N
g. Work done 3’

r.  Work function

ML Lqgman |—m5>’_g7!‘°€ﬂ\‘“re
H

s.  Young modulus

AlevelPhysicsOnline.com



20th December

1. Astickis thrown directly upwards in the air and takes 1.80 s to reach its maximum height.

Calculate the speed the stick was thrown at.
V= (L«-o[‘:
u="? &
V:0ws N u:=v-a
a ==9.3\wi wz 0-()4.21x\-30 ‘
t-1-80s A= 17659 = (7-7wms

2. A gasis stored at a pressure of 480 kPa in an expandable container of initial volume 1.5 m3,

Calculate the final pressure if the volume slowly increases to 12 m3 at a constant
temperature.

P'V, < Pl\/'l

- ,y;:‘l’?OX .S = €O kf
Pz P \/1 _\i —

3. Aforceis applied to a pedal on a mountain bike thatis 165 £ 1 mm from the axis of
rotation. The torque (moment) is measured with a sensor as 300 Nm * 2%.

@ 165 mm //n ﬁ6 - un/

|=)

| =

F

\ 4

Calculate the force applied and the total percentage uncertainty in this value.
M=Fs F:=M=: 300 .I31¢
S 0-16S
M= 2Y, %E-%Mt%s
%S = .l_'?xtoo 0-60% Y% E=2+0:-60
6 wEs 26%

AlevelPhysicsOnline.com
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215t December

1. A metal wire of original length 1.6 m is extended by 4.1 mm when a force is applied.

Calculate the strain in the wire.

ol - 0004
L -6

-3
= .6 >0

2. A plasteris submerged under 2.00 m of water in the deep end of a swimming pool.

Calculate the additional pressure on this object due to the water above it.

Puwater = 997 kg m?
A‘a:/AaA\A = 447 x4.821x .00
AP:H‘;“ = (9.6 kF

3. The e.m.fof abatteryis 4.5 V. When a 10 Q resistor is connected in series to the battery, the
terminal potential difference drops to 4.2 V.

Calculate the internal resistance of the battery.

V. 42:0-492 A
R 10

L4
-

E= V# Ir

= E-V - £S-4.2 - 07l !
1 0-42

AlevelPhysicsOnline.com



22nd December

1. A piece of SWG* 25 copper wire is 1.00 m long and has a diameter of 0.508 mm.

*Standard Wire Gauge

Quantity Value
Resistivity 1.72x108Qm
Charge carrier density 8.49 x 1028 m-3
Density 8900 kg m-3
Young modulus 130 GPa
Ultimate tensile strength 210 MPa
Poisson’s ratio 0.33
Specific heat capacity 385 Jkg! K
Melting point 1083 °C
Boiling point 2562 °C

Table 1: Data for copper

Use the data in Table 1 to calculate:

a. The mass of the wire

oV =p5a%L - 8100x ¥ x (O-Sosmo“g)lx |-00
WPV

q—

-3
wz= -§0X(0 k},

b. The tensile force that would cause the wire to break

O;fs ) FM‘ F“‘“‘ s O;fs A-: O’urs ﬁ
A 4

~342
£ = 0xi0'x B x (0-508x6°) - 43.6\
+

AlLevelPhysicsOnline.com




239 December

1. A piece of SWG 25 copper wire is 1.00 m long and has a diameter of 0.508 mm.

Quantity Value
Resistivity 1.72x108Qm
Charge carrier density 8.49 x 1028 m3
Density 8900 kg m-3
Young modulus 130 GPa
Ultimate tensile strength 210 MPa
Poisson’s ratio 0.33
Specific heat capacity 385 Jkg'! K
Melting point 1083 °C
Boiling point 2562 °C

Table 1: Data for copper

Use the data in Table 1, and your previous answers, to calculate:

a. The resistance of the wire

-9
: \-O
Kz/’—‘-': 4,2|_ :4—xl72xlo x 3QO=O-08HA,
A WA* 1 x (0-508x0°)

b. The change in temperature when a current of 250 mA flows for 30 seconds

AE = mc DO E-Pt = T Rt
T*Rt=wmcAl

I*RE ] 0.250 " x 0-0844 x 30 _ 130K

A - N
WC [.30x10~ x 3$8S
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24th December

1. Calculate the relative mass of an electron if its massis 2.11 x 103! kg and a proton’s mass is
1.67 x 10% kg, providing that the relative mass of a proton is exactly 1.

-3, .4'
We . Alixio - 5.44x0 !

’

Mo [-67x107Y7 1933

2. Describe, with the aid of a labelled diagram, Sir Joseph John Thomson's plum pudding
model of the atom.

AlevelPhysicsOnline.com



25th December

1. A free neutron undergoes beta minus decay with a half-life of just over 10 minutes. Write an
equation describing this process.

— 4 + VY
o'/l ...|/3 |P

2. Briefly describe, with the aid of a diagram, Ernest Rutherford’s nuclear model of the atom
and the experiments carried out by Hans Geiger and Ernest Marsden.

Pos&k\'vc o.u'km.\ wAwS

/E‘u*mus

®

Amj( Jf\m Pa?\m)u Pusu\ ‘\'\W\;\A W«OS“? wp%f Speace.,

Some a)‘)\lm PQA\(LJYW La,mom than  10° .- wuclens
WX Wort o pawe  ©
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26 December

1. A piece of SWG 25 copper wire is 1.00 m long and has a diameter of 0.508 mm.

Quantity Value
Resistivity 1.72x108Qm
Charge carrier density 8.49 x 1028 m3
Density 8900 kg m-3
Young modulus 130 GPa
Ultimate tensile strength 210 MPa
Poisson’s ratio 0.33
Specific heat capacity 385 Jkg'! K
Melting point 1083 °C
Boiling point 2562 °C

Table 1: Data for copper

Use the data in Table 1, and your previous answers, to calculate:

a. The extension when a 100 N tensile load is applied

E:-0 - F/A - F

L

¢
c:f_L: 4FL -

e/l. ¢A

X100 x .00

-3

EA ETA* 130x0'x s x (0-S03x6°)

2 = ?'90)“0 WA

b. The electron drift velocity when a p.d. of 1.50 V is applied across the ends of the wire*

I Anev
R

V., Td*nev
R 4
v 4V
T ne

V =

R

[V A-3a2

4—

*This is not covered in the AQA spec

4x|-SO

' 0-0949 x5 x (0-508%0

AlLevelPhysicsOnline.com
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27th December

1. The following procedure is used to find the value of the resistance R;.

A ——— [ C
R, Ry

Rs R,
A potential difference of 1.5V is connected in turn across various points in the
arrangement.
« With 1.5 V applied across terminals AC a current of 37.5 mA flows
+ With 1.5 V applied across terminals BD a current of 25 mA flows
« With 1.5V applied across terminals AB a current of 30 mA flows

+ With 1.5 V applied across terminals CD a current of 15 mA flows

a. Write down three equations for the total resistance between BD, AB and CD in terms of
R,. R, R;, R, and R

Rac =R) + R, Rap = R3+ Re
RABzR‘* R3“'Rg Rep = R2+ Rq,‘l' RS-

b. Calculate the resistance between AC, BD, AB and CD

V. 1S 4o, Y- 15 .oy

— e o -

Rac = I 0.0375 N
Rag = \'4 - _l.i_—so‘k Rep =

T-O-O'RO ) _{ 0-0lS

c. Determine the value of resistor R

Rag+ Rep ~ Ry -Rg,

K*%*Rs*%"ﬁi-*Rs‘ﬁ’t'f’a“%“%: 2Rs
SO 4 \00 - 40-£0 = SOMN 2Rs= SO M

Adapted from a BPhO question from the 2010 Year 12 Challenge Rg 3 1 S 'J\,
N
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28th December

1. Calculate the specific charge of a helium nucleus.

Mye = 6.646 x 10 kg

-18
Q. 2xtoxo . 4g X10” Cley”
w645 x1077

2. Five measurements of the diameter of a wire are made: 1.10 mm, 1.05 mm, 1.02 mm, 1.11
mm and 1.12 mm.

Calculate the mean diameter and its absolute certainty.

/

[-0% mm X‘""a‘ = M2-10Q =t 0:0F5 mm
L

3. An F-35B Lightning jet flies at Mach 1.5 (510 m s') on a bearing of 034°.

Draw a sketch diagram and calculate the components of velocity in the northerly and
easterly directions.

N

Vi

-\
SIO wms
V, = S10 ws 3¢° “

V= 423 "3

> Vg:SIDsin3¢’

Ve= PRLY W\E.
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29th December

1. Calculate the activity of a sample, that had an original activity of 1000 Bg, after 3 half-lives.

A"" 1000 . l S'gq,

3 - )

2

2. A tennis ballis hit at an initial velocity of 20.5 m s! at an angle of 10.0 degrees above the
horizontal.

Calculate the horizontal and vertical components of the tennis ball’s velocity.

20-Suf’
Vyy= 20- S sin 10 — X
V, = 3:56 wi’ Vi, = 20:S cor 10 =M"‘;'
3. Each identicalresistor in the network has a resistance of R.
Calculate the combined resistance between A and B in ferms of R.
A | B

{ R
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30th December

1. Write down the following values (from memory if possible):

a. Mass of an electron -31

1” X(0 k},

b. Mass of a neutron

|-67Xl0.117 kg/

c. Charge of a proton

+Loxp ' C

d. One electronvoltin joules L |
[-60 x10 T

e. Wavelength of red light

G0~ 700 nw

2. Each identical resistor in the network has a resistance of R.

Calculate the combined resistance between A and B in terms of R.

A

|
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315t December

1. Using the graph below: 2

a. Calculate the maximum positive acceleration % 2 3 wmS

b. Estimate the displacement between 3.55and 8.0 s -4 3 5 WA

10.0,

90 M= (OO"O :23
5.7- 1.4

8.0

7.0

’;f x4 0%x4.0= §-0

6.0

5.0

Velocity / m s!

6:0x4:S =27
4.0
3.0
Arta = 27 +¥%.0:= 3%

2.0

1.0

v

0.0
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

Time /s
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