	Name
	

	Set
	


[image: image1.png]Science and Maths Tutor






SHEET 4
Unit 1: Current Electricity
Topic: Potential and Potential Dividers

	Score
	/37

	Grade
	

	Feedback
	Date:………………


1.

[image: image2.png]In the diagram the voltmeter V has a resistance of 100 kQ and is connected such as to measure the
tal difference across the 100 k&2 resistor. The battery has an emf of 5.0 V and negligible internal
resistance.
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‘The reading on the voltmeter will be

A 40V
B 25V,
c 1oV

D, zero.




2.

[image: image3.png]A student constructs a “voltage divider” which will provide an output voltage of 6 V' from an input voltage
of9 V. She connects two resistors & and &, as shown.
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‘The ratio of the resistances & : R must be

A 12
B 2:1
o o2:3




3.

[image: image4.png]A voltmeter is used to measure the potential difference, V, across one of four identical filament light bulbs
that are connected in series to & 12.0 V' battery as shown in the diagram below. The reading on the
voltmeter is 3.0 V.

If the filament of the bulb being messured breaks, the reading on the voltmeter will be

A 120V,
40V,
c. a0V,

D. zero.
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[image: image7.png]1 In the circuit shown, the battery has negligible internal resistance.

@ (i) Iftheemf of the battery = 9.0V, R, = 1200 and R, = 609, calculate the current  flowing
in the circuit.

(i) Calculate the voltage reading on the voltmeter.

@ marks)
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‘The circuit shown in the diagram acts as a potential divider. The circuit is now modified by
replacing R, with a temperature sensor, whose resistance decreases as the temperature increases.

Explain whether the reading on the voltmeter increases or decreases as the temperature increases
from a low value.

(3 marks)





[image: image9.png]3
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®

X and Y are two lamps. X is rated at 12V, 24 W and Y at 6.0V, I8 W. Calculate the current
through each lamp when it operates t its rated voltage.

X

¥ .
(2 marks)
‘The two lamps are connected in the circuit shown. The battery has an emf of 27V and negligible

internal resistance. The resistors R, and R, are chosen so that the lamps are operating at their
rated voltage.

X ) high resistance
voltmeter

() Whatis the reading on the voltmeter?
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i)

@)

)

Caleulate the resistance of Rs.

Calculate the current through R,

Calculate the voltage across R.

Caleulate the resistance of R,.

(7 marks)





[image: image11.png]5 The circuit in Figure 5 has a thermistor connected in series to a 2009 resistor and a 12V battery of
negligible internal resistance. Figure 6 shows how the resistance, Ry, of the thermistor varies with
temperature.
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Figure 6

@ () Calculate the current in the circuit when the temperature is 25 °C.

(i) Caleulate the potential difference across the thermistor at 25 °C.

(3 marks)





[image: image13.png](b)  Without further calculation, explain how you would expect the potential difference across the
thermistor to change as the temperature increases from 25 °C.

You may be awarded marks for the quality of written communication in your answer.

(3 marks)




[image: image14.png](©) The circuit in Figure 5 is modified by removing the 200Q resistance to give the circuit in
Figure 7.

v o thermistor
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Figure 7
‘The temperature of the thermistor is increased at a steady rate from 25 °C to 45 °C in 10 minutes.

(i) Calculate the power dissipated in the thermistor at

25°C..

45°C..





[image: image15.png](i) Use the mean value of the powers determined in part (c)(i) to calculate the energy supplied
by the battery during the period in which the temperature of the thermistor increases.

(i) State why the energy value, determined in part (c)(ii) is not an accurate value.

(6 marks)




