Selected Numerical Answers to A2 Physics Module Papers
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SPECIMEN PAPERS

PHY4

Q1.
T2 = 0.85 s

Q2.
Frequency = 100 Hz


Amplitude = 4.3 cm


Max acceleration = 1.7 x 104 ms-2
Q7.
Ionisation energy = 2.18 x 10-18 J

PHY5

Q2.
Net force = 6.2 x 10-18N

Q3.
Energy stored = 2 mJ

Q4.
Current = 410 A

Q5.
Secondary turns = 132

PHY6

Q1. (c)
PD = 2 MV

       
Electric field = 5000 V/m

       (d)
Pressure estimate = 10 000 kPa

Q2.  (a)
X = 550 N; Y = 637 to 650 N

        (c)
Initial deceleration = 8.0 ms-2
Q3.  (a)
Resistance of ring = 8.2 x 105 Ω


Resistivity = 3.3 x 10-8 Ωm

JANUARY 2002

PHY4

Q2.
Wavelength = 6.3 x 10-14 m

Q3.
Mass = 2.2 x 10-14 kg

Q4.
Wavelength = 36 mm

Q5.
Rate of change = 0.104 s2 m-1
Q6.
Photon energy = 5.78 eV


Maximum k.e. = 3.52 eV


Stopping potential = 3.52 V


JUNE 2002

PHY4

Q1.
Wavelength = 0.80 m


Time = 0.25 s

Q2.
Number of photons = 2.8 x 1012
Q3.
Maximum velocity = 0.88 m/s

Q5.
Speed = 7.2 to 7.3 x 106 m/s


k.e. = 147 to 152 eV

Q6.
Fringe separation = 3.5 mm

Q7.
Work function = 3.4 to 3.9 x 10-19 J


Stopping potential = 1.1 to 1.8 V

PHY5

Q1. 
M, mass of Earth = 5.8 x 1024 kg

Q3. 
Charge = 0.12 C


Energy = 360 J


Resistance = 150 Ω


Time = 0.0030 s

Q4. 
Current = 8.4 A

Q5. 
Missing force values: 35.5 & 63.1

PHY6

Q1. (a)
Final speed  = 1.5 x 10-8 ms-1

       (b) 
E  = 25 000 Vm-1
F = 4.0 x 10-15 N

a  = 4.4 x 1015 ms-1
Q2.
Energy dissipated = 1.47 J


Resistance = 7.2 to 8.5 Ω

Q3. 
Efficiency = 15 %

Q4. 
Wavelength = 0.28 m
JANUARY 2003

PHY4

Q1.
Length = 29.4 m

Q2.
Angular speed = 1.15 x 10-3 rad s-1

Acceleration = 8.5 to 9.5 ms-2

Force = 36 N towards Earth centre

Q3.
Intensity = 20 W m-2

Power = 3.3 x 1017 W

Q4.
Ionisation energy = 2.2 x 10-18 J


Galaxy speed = 1.14 x 107 m/s

Q6.
Wavelength = 6.00 x 10-7 m

PHY5

Q1. 
New energy stored = 16 mJ

Q2.
Energy per second = 15 J/s

Q3.
Vout = 20V

Q5.
Work = 1.2 x 1011 J

PHY6

Q1.  (b) 
Energy = 7.95 x 106 J

Q2.  (a)
Kinetic energy = 2.7 x 10-12 J

Q3.  (a)
Acceleration = 5.9 m/s2
        (b) 
Frequency change = 2100 Hz

JUNE 2003

PHY4

Q1.
Acceleration = 6.4 or 9.5 ms-2 (depends on method)

Q4.
Frequency = 7.63 x 1014 Hz


Calcium line wavelength = 411 nm

Hubble constant = 1.5 x 10-18 s-1
Velocity = 5.72 x 107 m/s

Q5.
Minimum wavelength = 

Q6.
Spring constant = 45 to 49 N/m

Q8.
Slit spacing = 0.31 or 0.32 mm

PHY5

Q1. 
Force = 6.4 x 10-14 N

Q2. 
C1 charge = 72μC; energy = 216μJ


C2 charge = 36μC; 

energy of both capacitors 

combined = 108μJ

Q3.
Horizontal flux density = 1.95 x 10-5T


Induced voltage = 0.96 mV

Q6. 
R = 3.5 x 108 m

PHY6

Q1. (c)
Charge = 2.4 to 3.3 x 106 C


Power = 3 to 3.5 x 108 W 

       (g) 
h = 1.8 x 106 m

Q2.
r = 0.575m

Q3. 
Pressure = 20Pa

Q4. 
Max speed = 2.5 mm/s
JANUARY 2004

PHY4

Q2.
Critical speed = 15.7 m/s

Q3.
Frequency = 2.63 Hz

Q5.
Separation = 0.30 mm

Q6.
Ionisation energy = 1.66 x 10-18 J

Q7.
Maximum speed = 3.1 x 106 m/s

PHY5

Q2.
Initial acceleration = 0.90 ms-2
Q3.
Rate of flux change = 6.0 x 10-6 Wb/s

Q4.
Force = 1.9 x 10-14 N


Speed = 3.2 x 107 m/s

PHY6

Q1.  (e) 
Speed = 420 or 423 m/s


Wavelength change = 8.46 x 10-13 m

        (g)
N4 = 2513


N5 = 114

Q2.  (a)
Mass change = 0.0445 %


Speed = 9.1 x 106 m/s

Q3.  (a)
Current = 0.87 A

        (c) 
Latent heat = 4.3 x 105 J/kg

Q4.  (e) 
Velocity change = 2.3 x 10-6 m/s


JUNE 2004

PHY4

Q1.
Fringe spacing = 4.0 mm

Q2.
Velocity = 5.12 x 106 m/s 


Distance = 2.8 to 2.9 x 1024 m

Q3.
KE = 9.1 to 9.2 x 10-23 J

Q5.
Light intensity = 5 Wm-2

Stopping potential = 1.7 V

Q6.
Period = 4 s

Q7.
Acceleration = 1.5 x 103 ms-2
Q8.
frequency = 2.1 Hz

PHY5

Q2.
Force sizes are both 0.24 mN

Q3.
Charge = 1100 μC


Energy = 2750 μJ

PHY6

Q1.  (c) 
k = 0.36

Q2.  (b) 
Time = 7.6 years 

Q3.  (c) 
Energy = 6.9 kJ

Q4.  (a)
Delay time = 7.9 x 10-8 s

        (c)
Capacitance = 900 pF

JANUARY 2005

PHY4

Q1.
Period = 11.44 s


Length = 32.5 m

Q2.
Angle = 77 to 78 degeees

Q4.
Speed = 10.8 m/s

Q6.
Metal = magnesium
Q8.
Hubble constant from graph = 1.9 x 10-18 s-1

Galaxy distance = 1.6 x 1025 m

APRIL 2005 (NEW SPECIMEN)
PHY6 – NEW SPECIMEN
Q1.  (f)(i) Distance = 590km

            (ii) Mass increase = 3.6 x 10-29 kg

Q4.  (a)(i) Spring constant = 16 N/m

            (ii) Period = 1s

JUNE 2005

PHY4

Q1.
Angular speed = 7.3 x 10-5 rads-1 


Resultant force = 2.0 N


Scale reading = 586 N

Q3.
Intensity = 7.6 x 10-2 Wm-2

Photon energy = 2.0 eV

Q6.
Acceleration = 0.68 ms-2
Q7.
Maximum velocity = 2.1 x 108 ms-1 

PHY5

Q1.
Charge stored = 48 μC

Q3.
Force = 8.0 x 10-16 N


PD = 480 V

Q4.
Current = 1.48 to 1.50 A

PHY6

Q1.  (c) 
PD = 14 MV

Capacitance = 77 x 10-3 F

Q2.  (b) 
For P: 

r = 62 to 67 mm;  

momentum = 1.2 to 1.3 kgm/s

mass = 4.0 to 4.3 x 10-29 kg
Q3.  (a) 
ΔT = 3.6 K
        (b)
(i) PD = 0.787 (or 0.789 or 0.788) x 10-3 V

Q4.  (a)
Speed = 1.36 x 107 ms-1
Note: Question requires velocity.
(b) Electrons = 80 million

JANUARY 2006

PHY4

Q3.
Speed  = 0.38 m/s

Q4.
Frequency  = 1.03 x 10 10 Hz

Q5.
Max KE = 2.2 x 10 -19 J (1.4 eV)

Q7.
Radius = 74.48 m


Resultant force = 0.077 N


JUNE 2006

PHY4

Q2.
Velocity of A = 3.9 m/s

Q4.
Fringe separation = 6 mm

Q5.
Solar energy = 2.0 x 104 J

Q8.
Hubble constant = 1.7 to 1.8 x 10 -18 s-1 


Speed = 5.8 x 10 7 ms-1
PHY5

Q3.
Field strength = 28 000 V/m


Force = 4.48 x 10 -15 N


h = 20 to 22 mm

Q4.
g at Moon = 0.00277 N/kg
Q5.
Current = 2.6 A

PHY6

Q1.  (b) 
percentage = 0.13%
        (c)
p.d. =780V
Q2.  (b) 
fraction = 0.36

time = 1.07 x 10-6 s

Q3.  (b)
efficiency = 60%
        (c)
wavelength = 12 cm

Q4.  (c)
54 per metre
KT
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