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[#18]

1. A current I is carried by a square coil of n turns and side L suspended vertically as shown in a uniform horizontal magnetic field of flux density B.
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Which one of the following plan diagrams correctly shows the magnitude and direction of the forces acting on the vertical sides of the coil?
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[#20]

2. 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. 50 000 W

[#21]

3. A generator provides an output voltage V = Vo sin 2πft; the amplitude Vo is directly proportional to f. When the output terminals are connected to a resistor and the frequency is varied, the amplitude of the current is

A.
inversely proportional to f  2.

B.
inversely proportional to f.

C.
independent of f.

D.
proportional to f.

E.
proportional to f  2.

[#26]

4. A negatively charged oil drop is held stationary between horizontal charged metal plates as shown below.


[image: image3.png]i




The drop acquires additional negative charge. In order to keep the drop stationary, what charge should be made?

A.
Move the plates closer together.

B.
Reverse the charges on the plates.

C.
Give the positive plate more positive charge.

D.
Allow the drop to come closer to the negative plate.

E.
Decrease the p.d. between the plates.
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[#12]

5. Why is the room-temperature resistivity of a typical semiconductor several orders of magnitude greater than that of a typical metal?

A.
The drift velocity of charge carriers in a semiconductor is very much less than in a metal.

B.
The number density of charge carriers is much less in a semiconductor than in a metal.

C.
Charge carriers collide with the lattice much more frequently in a semiconductor than in a metal.

D.
In a semiconductor, the effect of electrons flowing in one direction is almost canceled by the flow of holes in the other; in a metal, there are only electrons to be considered.

E.
Impurities are deliberately introduced into semiconductors, and these increase the resistivity.


[#13]

6. A conducting liquid fills a cylindrical metal case to a depth x as shown in the diagram.
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The resistance between the case and the metal rod is

A.
proportional to x2.

B.
proportional to x.

C.
in dependent of x.

D.
inversely proportional to x.

E.
inversely proportional to x2.


[#14]

7. An electric current flows along an insulated strip PQ of metallic conductor. The current density in the strip varies as shown in the graph.
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Which one of the following statements could explain this variation?

A.
The strip is narrower at P than at Q.

B.
The strip is narrower at Q than at P.

C.
The potential gradient along the strip is uniform.

D.
The current at P is greater than at Q.

E.
The resistance per unit length of the strip is constant.


[#15]

8. In the diagram, the variable resistor R can be adjusted over its full range from zero to 107 Ω.
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What are the approximate limits for the resistance between P and Q?

A.
zero and 104 Ω.

B.
10 Ω and 104 Ω.

C.
10 Ω and 107 Ω.

D.
10 Ω and 1011 Ω.

E.
104 Ω and 107 10 Ω and 104 Ω.

[#16]

9. In the circuit, each of the resistors X and Y has resistance 6 Ω. The cell C has e.m.f. 12 V and internal resistance 3 Ω.
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What is the current in Y?

A.
0.5 A

B.
1.0 A

C.
2.0 A

D. 4.0 A

E. 8.0 A


[#17]

10. A standard cell of e.m.f. 1.02 V is used to find the potential difference across the wire XY as shown in the diagram. It is found that there is no current in the galvanometer when the sliding contact is at S, l1 from X and l2 from Y.
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What is the potential difference across XY.

A.
1.02 V
B.
1.02 
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[#18]

11. A capacitor discharges through a resistance wire with time constant τ1. When the wire is replaced by another wire of the same material and length but double the diameter, the time constant is τ2.
What is the ratio τ2 : τ1?

A.
4:1

B.
2:1

C.
1:1

D.
1:2

E.
1:4

[#19]

12. Which of the following statements about an electric field is incorrect?

A.
The electric field strength due to a point charge varies as 1/r2 where r is the distance from the charge.

B.
Electric field strength is a vector quantity.

C.
The electric field strength at a point is a measure of the force exerted on a unit positive charge at that point.

D.
The electric field strength is zero at all points where the potential is zero.

E.
The electric field strength at a point is a measure of the potential gradient at that point.


[#20]

13. The diagram shows two small charged spheres P and Q of small mass which are hung by identical nylon threads from a fixed point X. It is found that, in equilibrium, the angle a is greater that the angle b.
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Which one of the following statements must be correct?

A.
The charge on P is numerically smaller than that on Q.

B.
The charge on P is numerically greater than that on Q.

C.
The mass of P is less than that of Q.

D.
The mass of P is greater than that of Q.

E.
The charges on P and Q are both positive.


[#21]

14. In the diagrams, two air-cored solenoids P and Q have 10 and 100 turns respectively. They are placed near to each other. In the diagram 1, when IP, the current in P, changes at the rate of 5 A s-1, an e.m.f. of 2 mV is induced in Q.
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The current in P is then switched off, and a current IQ changing at 2 A s-1 is fed through Q as shown in diagram 2.

What e.m.f. will be induced in P?

A.
8 x 10-4 V

B.
2 x 10-3 V

C.
5 x 10-3 V

D.
8 x 10-2 V

E.
8 x 10-1 V


[#22]

15. A sinusoidal alternating supply is connected across the terminals of a resistor causing energy to be dissipated at a mean rate P. A diode having zero resistance in the forward direction and infinite resistance in the reverse direction is inserted in the circuit in series with the resistor.

What is the new rate of energy dissipation?

A.
zero

B.
P/4

C.
P/(2√2)

D.
P/2

E.
P/√2


[#27]

16. An electron beam enters a region in an evacuated tube in which there is a uniform electric field directed as shown in the diagram.
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Which of the following is a possible path for the beam?


A.
a curved line from X to P
B.
a curved line from X to R
C.
the straight line XQ
D.
a line curving out of the plane of the diagram.

E.
a line curving into the plane of the diagram
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[#1]

5. The diagram shows two squares, X and Y, cut from a sheet of metal of uniform thickness t. X and Y have sides length L and 2L respectively.
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The resistances of the squares, Rx and RY, are measured between the opposite faces shaded in the diagram. What is the value of RX/RY?

A.  ¼


B.  ½


C.  1


D.  2


E.  4

[#11]

6. When a conductor of cross-sectional area 5.0 x 10-6 m2 carries a current of 6.0 A, the drift velocity of the conduction electrons is 1.2 x 10-4 m s-1.

What is the number density (number per unit volume) of the conduction electrons?

A.
4.0 x 10-28 m-3
B.
1.6 x 10-27 m-3
C.
2.5 x 1027 m-3
D.
6.3 x 1028 m-3
E.
1.3 x 10-3 m-3
[#12]

7. Mains electrical equipment is sometimes provided with a neon indicator lamp to show when the equipment is switched on. What charge carriers convey the current in the neon?

A.
electrons only

B.
positive ions only

C.
negative ions only

D.
holes and electrons

E.
positive ions and electrons

[#13]

8. A thermocouple is connected across a galvanometer of resistance 30 Ω. One junction is immersed in water at 373 K and the other in ice at 273 K. The e.m.f. of the thermocouple is 90 μV for each 1 K difference in temperature between the junctions, and the thermocouple resistance is 6 Ω.

What current will flow in the galvanometer?

A.  1.8 μA

B.  250 μA

C.  300 μA

D.  1.5 mA

E.  1.8 mA

[#14]

9. The circuit diagram shows a network of resistors each of resistance R.
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What is the effective resistance between the points X and Y?

A.  (2R)/7

B.  R/2


C.  (5R)/8

D.  (2R)/3

E.  (3R)/4

[#15]

10. A battery of e.m.f. E and negligible internal resistance is connected to two resistors of resistances R1 and R2 as shown in the circuit diagram.
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What is the potential difference across the resistor of resistance R2?

A.
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B.
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C.
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D.
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E.
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[#16]

11. Point charges, each of magnitude Q, are placed at three corners of a square as shown in the diagram. What is the direction of the resultant electric field at the fourth corner?
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[#17]

12. The diagram shows a source of alternating voltage connected to a capacitor and resistor.
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Which of the following phasor diagrams correctly describes the phase relationship between IC, the current between the source and the capacitor,  and IR, the current in the resistor?
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[#18]

13. A long air-cored solenoid has N turns, is of length l, has cross-sectional area A and carries current I. The uniform magnetic flux density near the middle of the solenoid is parallel to the axis and has the value μoNI/l. What is the magnetic flux through the cross-section in this region?

A.
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C.
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E.
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[#19]

14. A long straight wire XY lies in the same plane as a square loop of wire PQRS which is free to move. The sides PS and QR are initially parallel to XY.

The wire and loop carry steady currents as shown in the diagram.
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What will be the effect on the loop?

A.
It will move towards the long wire.

B.
It will move away from the  long wire.

C.
It will rotate about an axis  parallel to XY.

D.
It will be unaffected.

E.
It will contract.

[#20]

15. A coil on inductance 0.2 H is connected in series with a switch and a cell of e.m.f. 1.6 V. The total resistance of the circuit is 4.0 Ω.
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What is the initial rate of growth of current when the switch is closed?

A.  0.050 A s-1
B.  0.13 A s-1

C.  0.32 A s-1

D.  0.40 A s-1
E.  8.0 A s-1
[#21]

16. Two sinusoidal voltages of the same frequency are shown in the diagram.


[image: image34.png]



What is the frequency, and the phase relationship between the voltages?

	
	frequency/Hz
	phase lead of N over M/rad

	A.
	0.4
	-π/4

	B.
	2.5
	-π/2

	C.
	2.5
	+π/2

	D.
	2.5
	-π/4

	E.
	2.5
	+π/4


[#27]

17. Which one of the following statements about the charge on the electron is incorrect?

A.
It can be measured in coulomb.

B.
It is equal in magnitude to the charge on the proton.

C.
It is equal in magnitude to the charge on the beta-particle.

D.
It can be determined experimentally only if the mass of the electron is known.

E.
It is the smallest charge which can be found on a charged oil drop.

[#28]

18. When an electron, travelling in a vacuum, enters a uniform electric field E arranged at right angles to its path, it is deflected

A.
in the direction of E into a parabolic path.

B.
in the direction opposite to E into a parabolic path.

C.
in the direction of E into a circular path.

D.
in the direction opposite E into a circular path.

E.
in a direction perpendicular to E into a circular path.
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