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Ql.
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A student carried out an experiment to determine the resistivity of nichrome wire.

He used an ohmmeter to measure the resistance of a length of nichrome wire as shown.
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The diameter of the wire was measured as 0.27 mm =+ 0.0
The length of the wire was measured as 1.25 m = 0.05 m.
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Calculate the minimum value of resistivity possible from the student's data.

Q2.

(Total for question = 4 marks)

Some liquids conduct electricity. This property can be used to pump these liquids through pipes.

A short section of a rectangular pipe containing a liquid is shown in the diagram. The pipe is
placed in a magnetic field of flux density B and a current | is passed through the liquid as shown.
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A practical demonstration of this principle used two rectangular electrodes, opposite each other
on either side of the pipe, a distance of 0.60 mm apart. The dimensions of the electrodes are
shown in the diagram.

The electrodes were connected to a 1.5 V cell.
Salt water was pumped using a magnetic field of magnetic flux density 0.40 T.

0.60 mm
T

0.50 mm

28 mm

1.5V
|

(i) Show that the current through the salt water is about 20 mA.

resistivity of salt water =1.6 Qm
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(Total for question = 6 marks)

Q3.

Photograph 1 shows a rheostat (a variable resistor).

Photograph 1

The rheostat is made of a long resistance wire coiled around an insulating cylinder. The turns of
wire are also separated from each other by insulation of negligible thickness. The ends of the
wire are connected to the sockets A and B at either end and there is a sliding contact in the

centre connected to the socket C. The resistance between A and C is varied by moving the
sliding contact.

(a) A student decides to determine the resistivity of the material from which the wire is made by
measuring the dimensions of the wire and its resistance.

Photograph 2 shows a section of the rheostat and a scale.
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Photograph 2
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(i) Take measurements from the photograph and use them to show that the cross-s%c¥iona}area

of the wire is about 2 x 1077 m?.

(ii) Calculate the resistivity of the material from which the wire is made.
resistance of wire = 22 Q

length of wire =12 m

ReSISLIVILY = oo

(iii) Suggest an advantage for the student of using a photograph rather than taking direct
measurements.

(b) The coil of the rheostat is 10.2 cm long. A potential difference of 12 V is applied across AB
and the slider Cis 7.0 cm from the end of the coil near A.
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(Total for question = 9 marks)

Q4.

A student investigates the motion of a friction-free trolley down a ramp. On the top of the trolley
there is a metal loop which makes contact with a length of thin resistance wire, AB, fixed above
the ramp. The resistance wire has a uniform diameter.

The trolley accelerates down the ramp and the metal loop stays in contact with the wire along
the full length of the ramp.

metal loop

_- thin wire
"

The student uses a protractor to measure the angle 8 between the ramp and the horizontal and
records a value of 4° with an uncertainty of =1°.

(a) The two ends of the wire are connected to a 1.5 V cell. A data logger, set to measure
potential difference, is connected to the metal loop and to the negative terminal of the cell.

L5V

_-metal loop
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A - B
thin wire

data logger
Explain how the potential difference recorded by the data logger will vary as the loop moves

along the length of the
wire AB.
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(b) The graph shows the data obtained from the data logger.
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Determine the velocity of the trolley at 1.5 s.

1.5 V represents a distance of 2.00 m.

VeloCItY = .o
(c) The student calculated the velocity of the trolley at 2.0 s to be 1.5 m s™*.

B&/)consi_derin the acceleration of the trolley, determine whether the student's measurement of
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6 was within the uncertainty quoted. phy

(Total for question = 11 marks)
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