1983 cont.

[#23]

1. Fig.7 below shows the important components of a large Van de Graaff generator operating in air at atmospheric pressure. When the electric field strength at the sphere’s surface exceeds the breakdown field of the air, the sphere discharges by sparking.
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Which one of the following determines the maximum potential attained by the sphere?

A.
the e.m.f.  of the battery P

B.
the radius of curvature of the point Q

C.
the speed of the belt R

D.
the distance of the point S from the belt

E.
the radius of the sphere T

[#24]

2. A box containing one or more electrical components is joined to an a.c. supply of constant voltage but variable frequency. The current that passes through the box is found to vary with the supply frequency as shown in the graph below (Fig. 8).
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The box is likely to contain

A.
a capacitor alone.

B.
an inductor alone.

C.
a diode rectifier alone.

D.
a capacitor in series with a resistor.

E.
a capacitor in parallel with an inductor.
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3. The room-temperature resistivity of a  typical semiconductor is several orders of magnitude greater than that of a typical metal. This is because

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

B.
charge carriers collide with the lattice much more frequently in a semiconductor than in a metal.

C.
the number density of charge carriers is much less 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.

[#18]

4. Fig. 4 shows the face of a cathode-ray oscilloscope tube, as viewed from in front. The electron beam passes through a region where there are electric and magnetic fields directed a shown. The deflections of the spot from the centre of the screen produced by the electric field E and the magnetic field B separately are equal in magnitude.
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Which one of the diagrams below shows a possible position of the spot on the screen when both fields are operating?
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[#19]

5. A mutual inductor consists of two coils X and Y as shown in fig. 5 in which one quarter of the magnetic flux produced by X links with Y, giving a mutual inductance M.
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What will be the mutual inductance when Y is used as the primary?

A.  M/4

B.  M/2

C.  M

D.  2 M
E.  4 M

[#20]

6. An electric motor driven from a constant voltage supply is used to raise a load. If the load is increased which one of the following sets of changes occurs?

	
	
speed of rotation
	
induced e.m.f. in coil


(back-e.m.f.)
	
current in coil

	A.
	decreases
	decreases
	increases

	B.
	increases
	increases
	decreases

	C.
	decreases
	decreases
	decreases

	D.
	increases
	decreases
	increases

	E.
	decreases
	increases
	decreases


[#21]

7. In Fig. 6 below, the point charge Q1 causes an electric potential of 60 V and an electric field strength of 30 V m-1 at P, and  the point Q2 separately causes a potential of 120 V and a field strength of 40 V m-1 at P.
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Which one of the following gives possible values of potential and field strength at P due to the joint action of Q1 and Q2.

	
	potential/V
	field/V m-1

	A.
	180
	70

	B.
	180
	50

	C.
	135
	50

	D.
	60
	10

	E.
	135
	10


[#22]
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In circuit 1, a c​harged capacitor discharges when the switch is closed. In circuit 2, an uncharged capacitor is charged when the switch is closed. When the switches are closed, one of the five meters gives a reading θ which varies with time, as shown below (Fig 7).
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Which meter reads in this way?

A.  A1

B.  A2

C.  V1

D.  V2


E.  V3
[#23]

8. The current balance at a certain national standards laboratory has a force F between a pair of parallel coils (whose separation is constant) when a direct current of one ampere flows in each coil. The direct current is replaced by a sinusoidal alternating current which is adjusted to give a mean force equal to F. What is the r.m.s. current?

A.  0.5 A
B.  (1/2) A

C.  1 A

D.  2 A

E.  2 A

[#24]

9. In an ideal transformer, the most important function of the soft-iron core is

A.
to reduce eddy currents.

B.
to improve the flux-linkage between the primary and secondary coils.

C.
to dissipate the heat generated by the two coils.

D.
to eliminate the back e.m.f. produced in the secondary.

E.
to produce a uniform radial field in the two coils.
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10. The ionosphere contains free electrons. What is the amplitude of oscillation of these electrons when subject to a 200 kHz electromagnetic wave in which the oscillations of the electric field have amplitude 5 x 10-3 V m-1?

A.  3.2 x 10-15 m
B.  4.0 x 10-9 m
C.  2.5 x 10-8 m
D.  5.6 x 10-4 m
E.  2.2  x 10-2 m

[#14]

11. A circular plastic disc of diameter d has n metal studs uniformly around its circumference. Each stud carries a charge q. The disc is made to rotate about its axis at p revolutions per second. What is the equivalent current of the rotating charges?

A.  nq/p


B.  nq


C.  npq


D.  npq/πd

E.  πdn/pq
[#16]

12. 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.

[#17]

13. Three identical cells each having an e.m.f. of 1.5 V and a constant internal resistance of 2.0 Ω  are connected in series with a 4.0 Ω resistor R, firstly as in circuit (i), and secondly as in circuit (ii).
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What is the ratio 
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A.  9.0


B.  7.2


C.  5.4


D.  3.0


E.  1.8

[#18]

14. Two small conducting spheres S1 and S2 hang by light, non-conducting threads from fixed points, P1 and P2, and are at the same level. S1 has mass M and carries charge Q; S2 has mass 2 M and carries charge 2 Q. The repulsion between them causes the threads to make small angles θ1 and θ2 with the vertical. What is the value of the ratio θ1/θ2?

A.  4.0


B.  2.0


C.  1.0


D.  0.5


E.  0.25

[#19]

15. The diagram below shows three points X, Y, and Z forming an equilateral triangle of sides s in a uniform electric field of strength E. A unit positive test charge is moved from  X to Y, from Y  to Z, and from Z back to X.


[image: image11.png]Y





Which one of the following correctly gives the work done against electrical forces in moving the  charge along the various parts of this path?

	
	X to Y
	Y to Z
	Z to X

	A.
	+Es
	+Es cos60o
	-Es cos60o

	B.
	0
	-Es cos60o
	+Es cos60o

	C.
	+Es
	+Es sin60o
	-Es sin 60o

	D.
	0
	+Es sin60o
	-Es sin 60o

	E.
	0
	-Es sin 60o
	+Es sin60o


[#20]

16. A small coil lies inside a large coil. The two coils are horizontal, concentric and carry current in the same sense.
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The small coil will experience

A.
a torque about a horizontal axis.

B.
a torque about a vertical axis.

C.
an upward force along the axis.

D.
a downward force along the axis.

E.
no resultant force.

[#26]

17. An early experimenter, working in other than S.I. units, obtained the following series of values for the magnitudes of the charges on minute oil drops:

	19.64,
	39.28,
	9.82,
	39.28,
	34.37

	19.64,
	29.46,
	19.64,
	19.64,
	39.28


What value do these results suggest for the magnitude of the charge of the electron as measured in the units he used?

A.  39.28

B.  27.00

C.  19.64

D.  9.82


E. 4.91
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18. The potential energy Ep of an electron in a uniform electric field between two charged plates 0.02 m apart varies with displacement x from one of the plates as shown in the diagram below.
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What is the force on the electron?

A.  1.2 x 10-33 N
B.  6.0 x 10-32 N
C.  7.5 x 10-17 N
D.  3.8 x 10-15 N
E.  7.5 x 10-15 N

[#14]

19. Some early electric bulbs used carbon filaments, the resistances of which decreased as their temperature increased. Which of the following graphs best represents the way in which I, the current through such a bulb, would depend upon V, the potential difference across it?
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[#15]

20. The diagram below shows a potential divider circuit which, by adjustment of the position of the contact X, can be used to provide a variable potential difference between the terminals P and Q.
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What are the limits of  this potential difference?

A.  0 and 20 mV

B.  5 mV and 25 mV

C.  0 and 20 V

D.  0 and 25 V

E.  5 V and 25 V

[#16]

21. A point charge is placed at Y in front of an earthed metal sheet X. P and Q are two points between X and Y as shown in the diagram.
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If the electric field strengths at P and Q are respectively Ep and EQ, which one of the following statements is correct?

A.  EP = EQ

B.  EP = 0

C.  EP = 0

D.  EP > EQ

E.  EQ > EP
[#17]

22. A point c​harge separated by a distance x in air from another point charge experiences a force of repulsion F. Which one of the following graphs shows how F and x are related?
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[#19]

23. A copper ring is suspended by a long, light rod pivoted at X so that it may swing as a pendulum, as shown in the diagram below. An electromagnet is mounted so that the ring passes over it as it swings.
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The ring is set into oscillation with switch K open. What happens to the motion after switch K has been closed?

A.
The periodic time will decrease.

B.
The amplitude will increase because the ring is accelerated towards the magnet.

C.
The ring will be brought to rest with the rod inclined to the vertical.

D.
The oscillation will continue at constant amplitude while the battery can supply energy.

E.
The oscillation will be heavily damped.

[#20]

24. A mutual inductor consists of two coils X and Y arranged so that one quarter of the magnetic flux produced by X links with Y.

When X is used as the primary coil and Y as the secondary , the mutual inductance is M. What is the mutual inductance when Y is used as the primary and X as the secondary?

A.  M/4


B.  M/2


C.  M


D.  2 M


E.  4 M

[#26]

25. Drops X and Y, of the same oil, remained simultaneously stationary in air so long as a vertical electric field was applied. After the field had been switched off, X fell more quickly than Y. Which one of the following deductions can be made?

A.
X had a greater charge than Y.

B.
Y had a greater charge than X.

C.
Both X and Y were positively charged.

D.
X lost its charge while Y remained charged.

E.
The charges on X and Y were identical in magnitude.

[#27]

26. Doubly-ionized oxygen atoms (O 2-) and singly-ionized lithium atoms (Li+) are travelling with the same speed, perpendicular to a uniform magnetic field which causes them to move in circular orbits. The relative atomic masses of oxygen and lithium are 16 and 7 respectively.

What is the ratio 
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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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27. In which one of the following pairs of electrical units are the units not equivalent?

A.


Wb m-2;
T

B.


J  s-1;
W

C.


J C-1;
V

D.


A s-1;
C

E.


C V-1;
F

[#16]

28. Two cells of e.m.f’s E1 and E2 and of negligible internal resistances are connected with two variable resistors as shown in the diagram below. When the galvanometer shows no deflection, the values of the resistances are P and Q.
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What is the value of E2/E1?

A.  P/Q


B.  P/(P+Q)

C.  Q/(P+Q)

D.  (P+Q)/P

E.  (P+Q)/Q

[#17]

29. A potentiometer is to be calibrated with a standard cell using the circuit shown in the diagram below.
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The balance point is found to be near L. To improve accuracy the balance point should be nearer M. This may be achieved by

A
replacing the galvanometer with one of lower resistance.

B
replacing the potentiometer wire with one of higher resistance per unit length.

C
putting a shunt resistance in parallel with the galvanometer.

D
increasing the resistance R.

E
reducing the resistance R.
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