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1. If the diodes shown in the figures below are considered to be ideal (i.e. to have zero resistance in the forward direction and infinite resistance in the reverse direction) in which of the circuits is the potential at J equal to 8 V?
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[#21]

2. The operational amplifier circuit shown below includes a feedback resistor Rf.
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What may be the purpose of the resistor Rf?

A.
to increase the gain

B.
to make the amplifier non-inverting

C.
to increase the bandwidth

D.
to block a.c. inputs

E.
to increase the input impedance

[#26]

3. 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

[#27]

4. Which of the following statements, referring to photoelectric emission, is always true?

A.
No emission of electrons occurs for very low intensity illumination.

B.
For a given metal there is a minimum frequency of radiation below which no emission occurs.

C.
The velocity of the emitted electrons is proportional to the intensity of the incident radiation.

D.
The number of electrons emitted per second is independent of the intensity of the incident radiation.

E.
The number of electrons emitted per second is proportional to the frequency of the incident radiation.

[#28]

5. Photon in the name given to

A.
an electron emitted from a metal surface by the action of light.

B.
a unit of energy.

C.
a positively charged atomic particle.

D.
an electron emitted from a metal surface by the action of heat.

E.
a quantum of electromagnetic radiation.

[#29]

6. The diagram below represents, drawn to scale, the energy levels for an electron in a certain atom.
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The transition from E3 to E1 produces a green line. What transition could give rise to a red line?

A.  E4 to E3

B.  E4 to E2

C.  E4 to E1

D.  E3 to E2

E.  E2 to E1
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7. Which one of the following summarizes the change in wave characteristics on going from infra-red to X-rays in the electromagnetic spectrum?

	
	frequency
	wavelength

(in a vacuum)
	speed

(in a vacuum)

	A.
	decreases
	increases
	decreases

	B.
	decreases
	increases
	remains constant

	C.
	remains constant
	decreases
	decreases

	D.
	increases
	decreases
	remains constant

	E.
	increases
	increases
	increases


[#21]

8. The process of negative feedback in electronics can involve returning a fraction of the output of an operational amplifier to the input. This may affect the gain and the bandwidth (the range of frequency over which the gain is constant). Which one of the following combinations of effects is correct?

	
	effect on gain
	effect on bandwidth

	A.
	increased
	decreased

	B.
	decreased
	decreased

	C.
	increased
	unchanged

	D.
	unchanged
	increased

	E.
	decreased
	increased


[#26]

9. 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]

10. Doubly-ionised oxygen atoms (O 2-) and singly-ionised 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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B.

[image: image6.wmf]7

8




C.
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[#28]

11. The diagram below represents in simplified form some of the lower energy levels of the hydrogen atom.
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If the transition of an electron from E4 to E2 were associated with the emission of blue light, which one of the following transitions could be associated with the emission of red light?

A. E4 to E1

B.  E3 to E1

C.  E3 to E2

D.  E1 to E 3

E.  E2 to E3
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12. A combination of logic gates has the following truth table below.

	P
	Q
	Z

	0
	0
	0

	0
	1
	1  

	1
	0
	1

	1
	1
	1


Which of the following combinations has this truth table?
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[#26]

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

[#27]

14. The nuclide 
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 occur in appreciable quantities in a mineral of great geological age, despite the fact that its half-life is only a very small fraction of the age of the mineral. This is because

A
The radioactive decay of 
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 is exponential and the activity  can never become zero.

B
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 is constantly being formed by the decay of a longer-lived isotope.

C
The mineral is constantly being subjected to neutron bombardment from the centre of the Earth, forming more 
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.

D
The concentration  of 
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 is constantly being regenerated by radioactive fall-out from the atmosphere.

E
The rock surrounding the 
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 slows down the escape of the alpha particles and gamma rays.

[#28]

15. In a photoelectric experiment, the potential difference V that must be maintained between the illuminated surface and the collector so as just to prevent any electrons from reaching the collector is determined for different frequencies f of the incident illumination.
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What is the maximum kinetic energy of the electrons emitted at frequency f1? [The symbol e represents the charge on an electron and h is the Planck constant.]

A.  h f1


B.  V1/(f1 - fo)

C.  h(f1 - f0)

D.  V1


E.  eV1/ (f1 - fo)

[#29]

16. An atom makes a transition from a state of energy E2 to one of lower energy E1.

Which of the following gives the wavelength of the radiation emitted in terms of the Planck constant h and the speed of light c?

A.
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B.
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17. 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.

[#23]

18. An input voltage V1 of 0.20 V is applied to an operational amplifier connected as shown in the  diagram.
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What is the output voltage Vo?

A.  0.20 V

B.  0.80 V

C.  1.0 V

D.  1.2 V

E.  8.0 V

[#27]

19. 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 form 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

[#28]

20. The half-life of a certain radioactive element is such that 7/8 of a given quantity decays in 12 days. What fraction remains undecayed after 24 days?

A.  0


B.  1/128

C.  1/64


D.  1/32


E.  1/16

[#29]

21. In  an experiment on the photoelectric effect, an evacuated photocell with a pure metal cathode is used.

Which graph best represents the variation of y, the minimum potential difference needed to prevent current from flowing, when x, the frequency of the incident light, is varied?
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22. A capacitor is to be used to provide smoothing for a half-wave rectifier. In which of the following diagrams is the capacitor correctly connected?
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[#23]

23. A digital system comprises a NAND gate with NOT gate on each of its inputs as shown in the diagram.
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To which of the following single gates is this system equivalent?

A.  AND

B.  NOR


C.  NOT


D.  OR


E.  NAND

[#28]

24. 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.

[#29]

25. In an experiment on the photoelectric effect, different metals were illuminated with monochromatic light of variable frequency and variable intensity. It was found that, for each metal, electrons were emitted with a spread of kinetic energies up to a maximum value. This maximum kinetic energy depends on

A.
the metal but not on the frequency or the intensity.

B.
the metal and the intensity but not on the frequency.

C.
the metal and the frequency but not on the intensity.

D.
the frequency and the intensity but not on the metal.

E.
the metal, the frequency and the intensity.

[#30]

26. Transitions between three energy levels in a particular atom give rise to three spectral lines of wavelengths, in order of increasing magnitude, λ1, λ2, λ3. Which of the following equations correctly relates λ1, λ2, λ3?

A.
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C.
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