Selected Numerical Answers to AS Physics Module Papers
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SPECIMEN PAPERS

PHY1

Q1.
Time in contact = 2.1 s


Final displacement =  - 1.25 m

Q2.
Gain in gpe = 1940 J


Power = 1080 W


Ratio = 2

Q3.
Max speed = 9.7 m/s


Momentum = 68 000 kg m/s


Speed after collision = 5.7 m/s


Force = 93 000 N

Q5.
Forces:  A = 75 kN; B = 45 kN

PHY2

Q2.
(a) Circuit P current = 4 A


     Circuit S current = 3 A


(b) Circuit P current = 3 A


     Circuit S current = 0

Q5.
Power = 26W

Q9.
Pressure change = 395 kPa

PHY3 - ASTROPHYSICS

(c)
Radius = 1.2 x 109 m
PHY3 - PARTICLE PHYSICS

(e)
Energy of gamma ray  = 1.02 MeV
JANUARY 2001

PHY1

Q2. 
Time = 1885 s

Velocity change = 0.40 m/s  downwards

Mass = 68 kg

Q4.
Density = 2.84 x 1017 kg m-3

Decay constant = 3.84 x 10-12 s-1
Q5.
W = 0.90 N


JUNE 2001

PHY1

Q1.
Momentum = 1500 kg m/s


Force = 21 kN

Q4.
Initial force applied = 200N


Tension = 310 N

Q5.
Useful work = 1.02 MJ


Power = 67 kW


Speed at C = 19 m/s

Q7.
Decay constant = 8.4 x 10-9 s-1


Number of nuclei = 3.0 x 10 -8

PHY2

Q2.
Length = 110m

Q4. 
Resistance = 100 to 106 Ω

Q5.
Specific latent heat = 3.3 x 105 J/kg

Q6.
New pressure = 456 kPa

Q7.
ΔU = 0; ΔW = 600 J; ΔQ = - 600 J

PHY3 - ASTROPHYSICS

(b)
Mass per second = 4.3 x 109 kg/s
PHY3 - PARTICLE PHYSICS

(a)
Density of Gold nucleus = 1.9 x 1019 kg/m3
JANUARY 2002

PHY1

Q2.
u = 0.95 m/s


a = 0.79 m/s2


Distance AB = 0.86 m

Q4.
Moment = 1.2 Nm


Force = 7.1 N at bearing 045o

Speed = 6.4 m/s 

(*5.3 m/s with paper error)

Q6.
GPE lost = 64 J

Q7.
Half life = 13 days


Number of nuclei = 1.0 x 1015
PHY2

Q2.
Total resistance = 1.25 Ω

Q3.
Milliammeter = 4.3 mA

Q4.
Current = 3.0 A


Resistance = 0.34 Ω


Potential difference = 1.02 V

Q5.
Wasted energy = 460 MJ

Q6.
EMF = 1.5 V


Internal resistance = 0.5 Ω

PHY3 - ASTROPHYSICS

(b)
Peak wavelengths:


β Ori = 263 nm


α Cet = 805 nm


Power per m2 = 8.3 x 108 W/m2
(e)
Time = 2.3 s

PHY3 - PARTICLE PHYSICS

(e)
Time = 7.86 x 10-27 s


Range = 2.4 x 10-18 m

JUNE 2002

PHY1

Q2. 
Time to travel = 6.3 x 10-18 s

Q3. 
Distance  = 2.4 mm

Q4. 
Deceleration = 6.15 ms-2

Area = 6.9 to 7.5 m

Q5. 
Speed of A = 1.8 ms-1

Q8. 
Ratio =  0.88 or 1.1


Year 3 = 11 994


Half-life = 5.3 to 5.4 years
PHY2

Q2. 
Charge = 8.0 C


Resistance = 8.5 x 10-4 Ω


Potential difference = 17 V

Q3. 
Area = 0.01 m2

Pressure = 3.2 x 105 Pa

Q4. 
1st Network = 2.5 Ω


2nd Network = 25 Ω


3rd Network = 10 Ω


Ammeter = 25 mA


Voltmeter V1 = 0.25 V


Voltmeter V2 = 1.25 V

Q5. 
PD across 2 MΩ = 6.0 or 5.99998 V


PD across 4 Ω = 0 or 1.2 x 10-5V

PD across 45 Ω = 5.4 V

PD across diode = 0.6 V
Q6. 
Energy = 235 200 J


Time = 106.8 or 110 s


Efficiency = 0.67 to 0.78

Q7. 
Thermal efficiency = 0.57 to 57 %


Ratio = 2.3

PHY3 - ASTROPHYSICS

(b)
Radius of  α Ori = 6 x l011 m

PHY3 - PARTICLE PHYSICS

(a)
Kinetic energy = 0.78 MeV

JANUARY 2003

PHY1

Q1. 
Gradient = 10


Window height = 45m

Q3. 
Change in GPE  = 39 to 44J


Average power = 6.4 to 7.3 x 10-5 W

Q6. 
F (from graph) =  2.7 to 2.9N


Speed = 3.5 m/s

Q7.
Decay constant = 1.2 x 10-4 (year)-1

Nuclei = 3.0 x 1014

Activity = 1170 Bq

PHY2

Q2. 
R = 44.7


Max power =  3526W

Q4. 
Voltmeter readings:


LDR at 950k Ω: V = 0.063V


LDR at 1k Ω: V = 5.45V

Q5. 
P.D. = 11.3V


R = 7.0 Ω
Q7. 
L = 16cm

Q8. 
Average force = 8 kN


Gas pressure = 32 kPa

Q9.
Efficiency = 0.35

PHY3 - ASTROPHYSICS

(a)
Luminosity of the Sun = 3.96 x 1026 W


Energy released = 4 x 10-12 J


Mass of hydrogen = 7 x 1011 kg
PHY3 - PARTICLE PHYSICS

(a)
Binding energy = 127.4 MeV

per nucleon = 7.9 to 8.1 MeV

JUNE 2003

PHY1

Q1.
Resultant force is about 6N

Q2. 
Velocity = 1.9 m/s


Tension = 2.8N

Q5. 
GPE loss per second = 390J


Rate of doing work = 780W
Q7. 
Decay constant = 1.57 x 10-15 y-1

Activity = 0.11 Bq
PHY2

Q1. 
R = 2.4 Ω

Q3. 
Current = 2.2A

Q4. 
Resistance = 160 Ω

PHY3 - ASTROPHYSICS

(d)
Radio luminosity = 9.3 x 1025 W

(e)
Photon energy = 2.8 or 2.9 x 10-19 J


Number = 7.6 to 8.2 x 1049
PHY3 - PARTICLE PHYSICS

(e)
Age = 17 000 years or 5.4 x 1011 s

JANUARY 2004

PHY1

Q1.
Distance = 300m


Average speed = 15 m/s

Q2. 
Deceleration = +7.8 m/s2
Q7. 
Mass = 1.15 kg


Momentum change = 5.50 or 5.74 Ns


Force = 458 or 478N

Q9.
Total mass = 77.5 kg


Distance = 0.41m

PHY2

Q3. 
Cell emf = 6.0V


Voltmeter resistance = 100 or 108 k Ω

Q4. 
Strain gauge resistance = 0.13 Ω

Q6. 
Gas constant, R = 8.0 J K-1 mol-1
Q8.
Pressure = 2.2 x 108 Pa


Power = 5.1 x 104 W

PHY3 - ASTROPHYSICS

(b)
Luminosity = 1.4 to 1.8 x 1025 W


Matter consumed = 1.8 x 108 kg/s
PHY3 - PARTICLE PHYSICS

(d)
Mass = 1.6 x 10-25 kg

JUNE 2004

PHY1

Q2.
Frictional force = 8.6 / 8.7 N


Power = 9.5 / 9.6 W


Force = 42.6 / 42.7 N

Q4. 
Force X = 1.84 kN


Force Y = 1.53 kN

Q5. 
Momentum = 0.32 Ns


Velocity = 0.062 m/s

Q7.
Mass = 8.1 kg


Thickness = 0.7mm

PHY2

Q1. 
Energy = 180 J

Q2.
Electrons = 4.0 x 1011

Rate of flow = 1.68 x 10-8 A

Q3.
Rate of absorption = 2.0 kW

Q4.
Volume = 8.82 cm3
Q5.
Energy = 68 400 J

Q7.
Power = 0.27 W


Internal resistance = 0.217 Ω

PHY3 - ASTROPHYSICS

(b)
Temperature of space = 2.6 K
PHY3 - PARTICLE PHYSICS

(a)
Density = 2.3 to 2.5 x 1017 kgm-3
(d)
Maximum mass = 96 or 97 u


JANUARY 2005

PHY1

Q2. 
Momentum = 5.03 x 10-20 Ns


Speed = 2.01 x 106 m/s

Q3. 
Max velocity = 10 m/s

Q5.
Nuclei = 3.0 x 1013

Activity = 1.5 x 103 Bq

PHY2

Q1. 
Current = 4.5 mA

Thermistor resistance = 930 Ω

Q2. 
Energy = 21 kJ

SLH = 170 kJ/kg

Q5. 
Current = 39 A


Resistance = 43 mΩ

Q6.
Voltmeter reading = 12.2 V


Energy per second = 15 W  (J/s)


Efficiency = 0.8 or 80%

Q7.
Mean square speed = 278 000 m2s-2
PHY3 - ASTROPHYSICS

(b)
Area = 4.7 x 1019 m2
(d)
Rate = 1.1 x 1011 kg/s
PHY3 - PARTICLE PHYSICS

(b)
Density = 2.2 x 1017 kg/m3
(g)
Minimum E = 45 600 MeV

JUNE 2005

PHY1

Q3. 
Weight = 11.3 N


F = 7.5 N;  R = 18.3 N

Q4.
Moment  = 4.9 x 105 Nm


Work = 5.2 x 10-6 J

Power = 3.3 x 10-6 W

Q6.
Speed = 4.86 m/s


Time 17 949 s (299 min or 5h)


Work = 3.43 x 1013 J

PHY2

Q2.
Time = 14.48 s; Electrons = 2 x 1025
Q3. 
PD = 6V; R2 = 12 Ω; R1 = 1 Ω

Q4.
Current = 2 A

Q5.
Power between 18 and 50 W

Q6.
Moles = 2665

Q7.
R = 10 MΩ

Q8.
Initial temperature = 794 K

PHY3 - ASTROPHYSICS

(a)
Luminosity = 3.8 x 1026 W
(e)
Luminosity = 2.8 x 1026 W

Area = 5.5 x 1018 m2; Δλ = 30 nm
PHY3 - PARTICLE PHYSICS

(a)
Energy = 1800 MeV
(g)
Minimum E = 45 600 MeV

JANUARY 2006

PHY1

Q2. 
Newton-meter reads 1.0 N


Normal contact force = 10.4 N upwards

Q3. 
Weight = 49.4 N


Horizontal force of hinge = 66.3 N

Q5.
Height = 0.82 m

Speed of trucks = 1.33 m/s

Time = 2.65 s

Q8.
Decay constant = 3.87 x 10 -12  s -1

Number of nuclei = 6.6 to 7.0 x 1010
PHY2

Q1. 
Battery current = 1.88 to 1.92 A

Total resistance = 4.6 to 4.9 Ω

Q2. 
Resistance = 3784 Ω


Thermistor resistance = 8378 Ω

Q3.
Voltmeter reading = 5.77 V 

Q6.
Kinetic energy = 27 J

Temperature rise = 11.5 K
Q7.
Temperature = 684 K
PHY3 - ASTROPHYSICS

(a)
Wavelength = 1.06 x 10 – 3 m

(c)
Sirius diameter = 2.8 x 10 9 m

(e)
Energy = 4.2 or 4.5 x 10 -12 J

Percentage mass loss = 0.75 %

PHY3 - PARTICLE PHYSICS

(b)
Binding energy = 1.8 GeV
JUNE 2006

PHY1

Q3. 
Time to rise = 0.38s


Horizontal velocity = 18.2 or 18.9 m/s

Q4.
Momentum  = 4920 kgm/s2
Q5.
Force T = 1.25N


Nail force = 2.75N

Q6.
Average power =799W


Bar speed = 6.6 m/s

PHY2

Q1.
Energy = 1440 J

Q2. 
Ratio = 0.25

Q3.
PD = 3.6V; I2 = 0.6A; R1 = 10 Ω

Q4.
Lamp current = 2.15 to 2.17 A


Resistance = 2.1 to 2.2 Ω

Q5.
Temperature = 167 deg C
Q7.
Minimum energy = 140 000 J
PHY3 - ASTROPHYSICS

(a)
Luminosity of ζ Tau = 9700 to 10300 x Sun
(b)
Change in mass = 2.11 x 10 -29 kg

Energy released = 1.9 x 10 -12 J

PHY3 - PARTICLE PHYSICS

(c)
mass = 1.46 x 10 -25 kg
radius = 1.2 x 10 -15 m
KT
              12 May 2007

