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Department of Music & Media
Faculty of Arts & Social Sciences

TONMEISTER SAMPLE PHYSICS TEST

Name Date

1. A convector heater operates by air flowing through the heater and passing over its heating elements. A
particular heater contains three identical heating elements and two switches. A student models the heater
using the circuit below. The power supply has negligible internal resistance.

Switch A Switch B

R

R

R

(a) [3]The table gives the four possible combinations of the two switches. Complete the table to show the
total circuit resistance for each switch combination.

Switch Combination Total Circuit Resistance

A open, B open R

A open, B closed

A closed, B open

A closed, B closed

(b) [2]Explain which switch combination dissipates the most energy in a given time.

(c) [2]The power supply is replaced by one with an internal resistance. Explain what effect this change will
have on the thermal energy output of the heater.

2. (a) [1]Define acceleration.
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(b) A super-tanker cruising at an initial velocity of 6.0 m s−1 takes 40minutes (2400 s) to come to a stop.
The super-tanker has a constant deceleration.
(i) [3]Calculate the deceleration.

(ii) [2]Calculate the distance travelled in the 40minutes it takes the tanker to stop.

(iii) [2]On the axes below, sketch a graph to show the variation of distance x travelled by the super-
tanker with time t as it decelerates to a stop.

0 t / mins

5

10

0 20 40

x / km

(iv) [3]The super-tanker has a mass of approximately 4× 108 kg. Calculate the force required to stop
the super-tanker.

(v) [3]Calculate the momentum of the super-tanker whilst cruising.

(vi) [1]Is momentum a scalar or a vector?

3. Nodding toys are popular in cars. When placed on a car’s dashboard their heads nod up and down as the
car is driven along a rough road surface.

(a) It is noticed that at a particular speed a toy’s head vibrates with maximum amplitude.
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(i) [1]What is the name of this phenomenon?

(ii) [2]Describe the conditions necessary for this phenomenon to occur.

(b) The graph below shows the variation of acceleration with time for the head.

Acceleration
/ m s−2

1.2

0
0.2 0.60.4 0.8

Time
/ s

(i) [3]Using values from the graph calculate the amplitude of oscillation of the head.

(ii) [2]Sketch a graph of the head?s displacement against time over the same time interval on the
axes below.

Displacement
/ m

0 Time
/ s

4. (a) [1]Define capacitance.

(b) The figure below shows an arrangement of three identical capacitors connected to a 6.0 V battery.
Each capacitor has a capacitance of 120 µF.
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120 μF

120 μF 120 μF

X

Y

6 V

(i) [2]Show that the total capacitance of the circuit is 80 µF.

(ii) [2]Calculate the total energy stored by the capacitors.

The battery is disconnected from the circuit. The p.d. between points X and Y remains at 6 V.
A fixed resistor of resistance R is now connected between X and Y. The figure below shows
the variation of the p.d. V across the resistor with time t.

0 t / s

2.0

4.0

0 20 40

V / V

10 30

6.0

(iii) [1]Use the figure above to show that the circuit has a time constant of 20 s.
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(iv) [2]Hence, calculate the resistance R of the resistor.

5. The diagram represents a simple induction motor. An alternating current Is is supplied to a stationary coil
(stator). This coil is wrapped around an iron core. A rotating coil (rotor) is shown end on in the diagram.

Stator

Rotor

IsIs

(a) The graph shows the variation of the alternating current Is with time.

Time

Is

(i) [4]Explain how current is induced in the rotor coil.

(ii) [2]Explain why the rotor turns.

(iii) [2]State two ways of making the rotor turn faster.

(b) An induction motor is used to rotate the turntable in a record deck. Long-play records require the
turntable to rotate at 33 revolutions per minute.
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(i) [3]Calculate the angular velocity of the turntable.

(ii) [2]Calculate the acceleration of a speck of dust at the outside edge of a rotating record. The
radius of the record is 12.5 cm.

6. (a) [1]Define torque of a couple.

(b) The figure below shows a current-carrying square coil placed in a uniform magnetic field.

Uniform
magnetic

field

0.03 A
Rotational
axis of coil

A

C

B

D

The length of each side of the coil is 0.015m. The plane of the coil is parallel to the magnetic field.
The magnetic field is at right angles to the section AB of the coil and has magnetic flux density
0.06T. The current in the coil is 0.03 A.
(i) [1]In what direction is the force exerted on section AB of the coil?

The current-carrying coil will rotate because it experiences a torque. With the coil in the
position shown above, calculate:

(ii) [1]the force experienced by the length AB,

(iii) [2]the torque experienced by the coil.

7. An ultrasound scanning device used in medical imaging has the following specifications:

Wavelength of ultrasound 3× 10−4m

Speed of ultrasound 1500m s−1

Pulse duration 0.8 µs
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(a) [2]Calculate the frequency of the ultrasound used.

(b) [2]Calculate the number of oscillations in each pulse. Make your method clear.

(c) A different ultrasound device uses ultrasound with a frequency of 6MHz. Calculate:
(i) [1]the speed of the ultrasound,

(ii) [1]the wavelength of the ultrasound,

(iii) [1]the number of oscillations in each 0.8 µs pulse.
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