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1. The meter in the circuit shown below (Fig. 5) has an uncalibrated linear scale. With the circuit as shown, the scale reading is 20.
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When another 2000 Ω resistor is connected across XY, the scale reading is

A.  10


B.  16


C.  25


D.  28


E.  40

[#18]

2. The diagram below (Fig. 6) shows two equal and opposite charges which are a fixed distance apart in a non-uniform field E, for which lines of force are shown.
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The pair of charges experiences

A  A resultant force in the plane of the paper but no couple.

B  A resultant force in the plane of the paper and a couple.

C  A resultant force normal to the plane of the paper but no couple.

D  A resultant force normal to the plane of the paper and a couple.

E  a couple but no resultant force.

[#20]

3. A charge q is placed at a point P in an electric field of strength E which acts in the x-direction. At P the electric potential is V, the force on q in the x-direction is F and the electrostatic potential energy of the charge is U. Which of the following sets of equations correctly expresses the relationships between E, F, q, U and V?

A.
F = qE; U = qV; V = -dE/dx; U = -dF/dx

B.
E = qF; V = qU; E = -dU/dx; F = dV/dx

C.
U = qF; V = qE; U = -dV/dx; F = -dE/dx

D.
V = qE; U = qF; F = dE/dx; U = dF/dx

E.
 F = qE; U = qV; E = -dV/dx; F = -dU/dx

[#21]

4. Two identical long solenoids carry the same constant current. When they are very far apart, the flux density at the centre of each end of each solenoid is B. The solenoids are now arranged coaxially end-to-end with the current in each flowing in the same sense. The flux density  on the axis in the region of contact is

A.  0


B.  ½ B


C.  B


D.  B2


E.  2 B
[#22]

5. A capacitor made from two thin, flat  metal sheets separated by a small thickness of insulating material has a capacitance C. Each metal sheet is then cut into four smaller identical sheets, which are used to make another capacitor as shown below. The same thickness of insulating material is used between the interleaved sheets.
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Neglecting end-effects, the capacitance of the reconstructed capacitor is approximately

A.  C


B.  7C/4

C.  7C


D.  8C


E.  28C

[#23]

6. A high potential is applied between the electrodes of a hydrogen discharge tube so that the gas is ionized. Electrons then move towards the positive electrode and protons towards the negative  electrode. In each second, 5 x 1018 electrons (each of charge -1.6 x 10-19 C) and 2 x 1018 protons pass a cross-section of the tube. The current flowing in the discharge tube is

A.  0.16 A

B.  0.48 A

C.  0.80 A

D.  1.12 A

E.  1.44 A

[#24]

7. The current in a copper wire is increased by increasing the potential difference between its ends. Which one of the following statements regarding n, the number of charge carriers per unit volume in the wire, and v, the drift velocity of the charge carriers, is correct?

A.
n is unaltered but v is decreased.

B.
n is unaltered but v is increased.

C.
n is increased but v is decreased.

D.
n is increased but v is unaltered.

E.
both n and v are increased.

[#25]

8. An alternating current, I = Io sinωt, passes through a resistor of resistance R. Which one of the following best represents the variation with time t of the power P dissipated in the resistor?
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9. A generator produces 100 kW of power at a p.d. of 10 kV. The power is transmitted through cables of total resistance 5 Ω. What is the power loss in the cables?

A.   50 W

B.  250 W

C.  500 W

D.  1000 W

E. 50000 W

[#18]

10. The electric field between the plates of an isolated air-spaced parallel-plate capacitor is E. What is the field between the plates after immersing the capacitor in a liquid of relative permitivity 2?

A  E/2


B  E/√2


C  √2E


D  2E


E  4E

[#19]

11. An alternating current of r.m.s. magnitude 2 A and a steady direct current I flowing through identical resistors dissipate heat at equal rates. What is the value of current I?

A.  1 A


B.  2 A

C.2 A


D. 22 A

E.  4 A

[#20]

12. Which one of the following is a possible unit for electric field strength, E?

A  C m-1

B  V m-2

C  N m-1

D  N C-1

E  N V-1
[#21]

13. A cathode-ray oscilloscope is fitted with a graticule ruled in cm. The Y-sensitivity is set at 10 V cm-1 and the time-base at 0.5 ms cm-1. When an alternating e.m.f. is applied to the Y-input the wave trace obtained is as shown in the diagram below (Fig.4)
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Which one of the following correctly gives both the peak e.m.f. and the frequency of the e.m.f.?

	
	peak e.m.f./V
	
frequency/Hz

	A.
	15
	5 000

	B.
	
15
	2 000

	C.
	30
	5 000

	D.
	30
	2 000

	E.
	30
	500


[#22]

14. A two-range d.c. voltmeter has a common negative terminal  and two positive terminals, one to give a full scale deflection for 10 V and the other to give a full scale deflection for 3 V. The resistance of the voltmeter between the negative terminal and the +3 V terminal is 1000 Ω. The resistance between the negative terminal and the +10 V terminal is

A.  300 Ω

B.  333 Ω

C.  1000 Ω

D.  3000 Ω

E.   3333 Ω

[#23]

15. The diagram below shows a circuit which may be used to compare the resistance R of an un​known resistor with a 100 Ω standard. The distance l from one end of the potentiometer slide-wire to the balance point are 400 mm and 588 mm when X is  connected to Y and to Z respectively. The length of the slide-wire is 1.00 m.


[image: image7.png]



What is the value of the resistor R?

A 32 Ω


B 47 Ω


C 68 Ω


D 147 Ω

E 150 Ω

[#24]

16. A 10 μF and a 20 μF capacitor, both initially uncharged, are connected in series with a 3 kV supply as shown below.
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The charge on the 10 μF capacitor finally becomes

A.  4.5 mC

B.  10 mC

C.  15 mC

D.  20 mC

E.  30 mC
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17. A battery is connected in series with a 2 Ω resistor and a switch as shown in Fig. 5 below. A voltmeter connected across the battery reads 12 V when  the switch is open but 8 V when it is closed.
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What is the internal resistance of the battery?

A.  2/3 Ω

B.  1 Ω


C. 4/3 Ω

D.  4 Ω


E.  6 Ω

[#18]

18. The sinusoidal potential difference V1 shown in Fig. 6 (a) applied across a resistor R produces heat at a mean rate W.
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What is the mean rate of production of heat when the square-wave potential difference V2 shown in Fig. 6 (b) is applied across the resistor?

A.  W/2


B.  W


C.  2 W

D.  2 W


E.  4 W

[#19]

19. A voltmeter gives a full scale deflection for 10 mV and its coil has resistance R. If the meter is required to give a full scale deflection for 1 V, it is necessary to place in series with the meter a resistance of 

A.  R/100

B.  R/99

C.  99 R

D.  100 R

E.  101 R

[#20]

20.  A plane coil of wire containing N turns  each of area A is placed so that the plane of the coil makes an angle θ with the direction of a uniform magnetic field of flux density B. The coil is now moved through a distance x in time t to the position shown dotted in Fig. 7
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What is the e.m.f. induced in the coil?

A.  zero


B.  N A B/t

C.  N A B x/t
D.  (N B x  cosθ)/t
E.  (N A B x  cosθ)/t
[#21]

21. A metal sphere of radius 0.1 m was insulated from its surroundings and given a large positive charge. A small charge was brought from a distant point to a point 0.5 m from the sphere’s centre. The work done against the electric field was W and the force on the small charge in its final position was F. If the small charge had been moved to only 1 m from the centre of the sphere, what would have been the values for the work done  and the force?

	
	work done
	force

	A.
	W/4
	F/4

	B.
	W/4
	F/2

	C.
	W/2
	F/4

	D.
	W/2
	F/2

	E.
	W/2
	F/2


[#22]

22. A parallel-plate capacitor is charged in air. It is then electrically isolated and lowered into a liquid dielectric. As a result,

A.
both the capacitance and the potential difference across the plates decrease.

B.
the capacitance decreases and the potential difference across the plates increases.

C.
the capacitance increases and the potential difference across the plates decreases.

D.
both the capacitance and the charges on the plates decrease.

E.
both the capacitance and the charges on the plates increase.

[#23]

23. When a capacitor discharges through a resistor, the time constant of the circuit is the time after which 

A.
1/e of the initial charge has left the capacitor.

B. 
½ of the initial charge has left the capacitor.

C.
1/π of the initial charge has left the capacitor.

D.
1/e of the initial charge remains on the capacitor.

E.
1/π of the initial charge remains on the capacitor.

[#24]

24. A coil of resistance R is wound inductively so that it has an inductance L. What is the impedance of the coil at frequency f?

A.
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25. A battery is connected to a uniform resistance wire XY and Y is earthed, as shown in Fig. 5 below.
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Which one of the graphs below shows how the current density J varies along XY?
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[#18]

26. A conductor of length l and uniform cross-sectional area A is made of material of resistivity ρ. What is its conductance?

A.
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[#19]

27. Fig. 6 below shows a thick copper rod X and thin copper wire Y joined in series. They carry a current which is sufficient to make Y much hotter than X.
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Which one of the following is correct?

	
	number density of

conduction electrons
	mean time between

collisions of the electrons

	A.
	same in X and Y
	less in X than Y

	B.
	same in X and Y
	same in X and Y

	C.
	same in X and Y
	more in X than Y

	D.
	more in X than Y
	less in X than Y

	E.
	more in X than Y
	same in X and Y


[#20]

28. A certain device uses the Hall effect in a semiconductor to measure magnetic fields. A particular   increase in temperature results in an increase of 2% in the number of charge carriers in the semiconductor. The sensitivity of the device

A.  increases by 4%

B.  increases by 2%

C.  is unchanged

D.  decreases by 2 %

E.  decreases by 4%

[#21]

29. Two coils have mutual inductance M. The second coil (of negligible resistance) is connected to a resistor of resistance R and the current in the first coil is changed at a steady rate 
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[#22]

30. An isolated, solid metal sphere of radius R is given an electric charge. Which one of the following best represents the way in which the density of the charge varies with distance r from the centre of the sphere?
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