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[#15]

1. In a photoelectric emission experiment, the maximum kinetic energy w of the photoelectron excited by light of a certain frequency is measured as a function of the intensity I of the light. Which one of the following graphs best represents the way in which w depends upon I?
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[#19]

2. The graph below (Fig. 7) shows the number of particles Nt, emitted per second by a radioactive source as a function of time t.


[image: image2.png]60

40

20

/s

Tig. 7




The relationship between Nt and t is

A.
Nt = 1000 e-(20t / s)
B.
Nt = 20 e(20t / s)
C.
Nt = 3 e-(0.5t / s)
D.
Nt = 20 e-(0.5t / s)
E.
Nt = 1000 e(0.5t / s)

[#33]

3. In order to trace the line of a water-pipe buried about half a meter below the surface of a field, an engineer proposes to add a radioactive isotope to the water. Which sort of isotope should he choose?

emitter

half-life

A.
α


a few hours

B.
β


a few hours

C.
β


several years

D.
γ


a few hours

E.
γ


several years


[#34]

4. The decay of 
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 by β-emission is not possible because

A.
β-decay only occurs in isotopes of low mass.

B.
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 is not a stable isotope.

C.
a nucleon number cannot increase in a decay process.

D.
a proton number cannot increase in a decay process.

E.
a nucleon number and a proton number must both decrease in a decay process.


[#37]

5. In 1923, de Broglie suggested that an electron of momentum p has properties corresponding to a wave of wavelength λ. Which one of the following graphs correctly shows the relationship between λ and p?
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[#38]

6. The line spectrum of hydrogen includes no X-ray frequencies because

A.
hydrogen nuclei do not contain neutrons.

B.
hydrogen cannot be raised to a sufficiently high temperature.

C.
the cut-off frequency cannot be reached.

D.
there are too few electronic energy levels in the hydrogen atom.

E.
the ionization energy of a hydrogen atom is too low.
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[#2]

7. In which one of the following  does the quantity X have the same dimensions as quantity Y?

X







Y

A.
momentum/wavelength


energy/frequency

B.
momentum x wavelength


energy/frequency

C.
momentum/wavelength


energy x frequency

D.
momentum/wavelength


frequency/energy

E.
momentum x wavelength


energy x frequency

[#34]

8. Fig. 10 represents a series of radioactive changes in which nucleus W forms nucleus X which then forms nucleus Y and finally nucleus Z.
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Which one of the following gives the total change of mass number and of nuclear charge?

	
	Change of

mass number

from W to Z
	Change of

nuclear charge

from W to Z

	A.
	-2
	+1

	B.
	-2
	0

	C.
	-2
	-1

	D.
	-4
	+1

	E.
	-4
	0


[#35]

9. The equations 
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describe how the number N of undecayed atoms in a sample of radioactive material, which initially (at t = 0) contained No undecayed atoms, varies with time t.

Which one of the following statements about λ is correct?

A.
λ δt gives the fraction of atoms present which will decay in the next small time interval δt.

B.
λ is the time needed for N to fall from No to No/e.

C.
λ is equal to the half-life of the sample.

D.
λ is the number of atoms left after a time equal to e seconds.

E.
λ is the chance that any one atom will still be undecayed after one second.

[#36]

10. Which one of the following experimental phenomena provides evidence for discrete electron energy levels in atoms?

A.
the spectrum of a tungsten filament lamp

B.
the spectrum of a sodium discharge lamp

C.
the photoelectric effect

D.
the emission of β-particles by radioactive atoms.

E.
the emission of γ-rays by radioactive atoms.

[#37]

11. The graph below (Fig. 11) shows the variation of intensity Iλ with wavelength λ for the radiation from an X-ray tube.
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The value λmin represents

A.
the wavelength of the Kα radiation characteristic of the target metal.

B.
the wavelength of the K absorption edge of the target metal.

C.
the wavelength corresponding to all the energy supplied to an electron in the accelerating electric field being converted into a single X-ray photon.

D.
the wavelength corresponding to the ionisation energy of the target material.

E.
the wavelength below which the ‘window’ of the X-ray tube ceases to be transparent to X-rays.
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[#14]

12. A beam of monochromatic radiation falls on to a metal X and  photoelectrons are emitted. The rate of emission of photoelectrons will be doubled if

A.
a beam of double the intensity is used.

B.
radiation of double the frequency is used.

C.
radiation of double the wavelength is used.

D.
the thermodynamic temperature of the metal is doubled.

E.
a metal with a work function half that of X is substituted for X.

[#25]

13.  The current that passes through a certain diode varies with the potential difference across it as shown in Fig. 8(a) below. PQ is a straight line. two such diodes are connected in parallel with a milliammeter of resistance 100 Ω, as shown in Fig 8(b).
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What is the value of the direct current I   when the current Ig through the milliammeter is 8 mA.

A.   8 mA

B.  14 mA

C.  20 mA

D.  24 mA.

E.  40 mA

[#35]

14. A head-on elastic collision between an α-particle and a stationary helium nucleus would be impossible to detect in a cloud chamber because

A.
no photons are emitted in the collision.

B.
the helium nucleus is too light to deflect the α-particle noticeably.

C.
The track of the helium nucleus after the collision is indistinguishable from that of the α-particle before the collision.

D.
details of the interactions of individual particles cannot be detected in a cloud chamber.

E.
uncharged particles do not leave tracks in a cloud chamber.

[#36]

15. The activity from a radioactive source is found to fall by 0.875 of its initial activity in 210 s. What is the half-life of the source?

A.  30 s


B.  60 s


C.  70 s


D.  105 s

E.  120 s

[#37]

16. The passage of γ-ray photons through materials sometimes results in ‘pair production’ i.e. the transformation of a γ-ray photon into a positron and an electron (each of mass m). What is the maximum wavelength of γ-ray photons for which pair production is possible?

A.
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B.
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C.
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E.
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[#38]

17. 
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  occurs 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 
[image: image18.png]226
28]

Ra



 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 
[image: image21.png]226
28]

Ra



 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.
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18. The intensity of a beam of monochromatic light is doubled. Which one of the following  represents the corresponding change, if any, in the momentum of each photon of the radiation?

A.
increased fourfold

B.
doubled

C.
the same

D.
halved

E.
reduced fourfold

[#35]

19. Fig. 11 shows five energy levels of an atom, one being much lower than the other four. Five transitions between the levels are indicated, each of which produces a photon of definite energy and frequency.
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Which one of the following spectra below best corresponds to the set of transitions indicated?
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[#36]

20. Which of the following graphs could represent the distribution p(E) of energies E of α-particles emitted form a given source?
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[#37]

21. The rest mass of the deuteron, 
[image: image27.wmf]H
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, is equivalent to an energy of 1876 MeV, the rest mass of a proton is equivalent to 939 MeV and that of a neutron to 940 MeV.A deuteron may disintegrate into a proton and a neutron if it

A.
emits a γ-ray photon of energy 2 MeV.

B.
captures a γ-ray photon of energy 2 MeV.

C.
emits a γ-ray photon of energy 3 MeV.

D.
captures a γ-ray photon of energy 3 MeV.

E.
emits a γ-ray photon of energy 4 MeV.

[#38]

22. Considering only alpha particles, electrons and protons, which one of the following correctly names the particles for which the magnitude of the specific charge (Q/m) is greatest and least?

	
	greatest Q/m
	least Q/m

	A.
	electron
	alpha particle

	B.
	alpha particle
	electron

	C.
	electron
	proton

	D.
	proton
	electron

	E.
	proton
	alpha particle
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[#14]

23. A photon of light enters a block of glass after travelling through a vacuum. The energy of the photon on entering the glass block

A.
increases because its associated wavelength decreases.

B.
decreases because the speed of the radiation decreases.

C.
stays the same because the speed of the radiation and the associated wavelength do not  change.

D.
stays the same because the speed of the radiation and its wavelength increase by the same factor.

E.
stays the same because the frequency of the radiation does not change.

[#17]

24. 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.

[#33]

25. The minimum energy to ionise an atom is the energy required to 

A.
add one electron to the atom.

B.
excite the atom from its ground state to its first excited state.

C.
remove one outermost electron from the atom.

D.
remove one innermost electron form the atom.

E.
remove all the electrons from the atom.

[#34]

26. Bombardment of a certain material with α-particles produces an emission which penetrates lead, ejects protons from paraffin wax, and travels at speed up to 5 x 107 ms-1. What does this emission consist of?

A.  neutrons

B.  α-particles
C.  β-particles
D.  X-rays

E. ultra-violet light

[#35]

27. What is the relationship between the decay constant λ and the half-life t1/2 of a radioactive isotope?

A.  λ = t1/2

B.  λ = 1/t1/2

C.  λ = t1/2 ln2
D.  λ = (ln2)/t1/2
E.  λ = 1/(t1/2 ln2)

[#36]

28. Which one of the following statements is true of both α-particles and X-rays?

A.
They cause ionisation of the air when they pass through it.

B.
They can be detected after passing through a few millimeters of aluminium.

C.
They can be deflected by electric fields.

D.
They can be deflected by magnetic fields.

E.
They are used industrially for the photographic detection of flaws in metal casings.

[#37]

29. A stationary thoron nucleus (A = 220, Z = 90) emits an alpha particle with kinetic energy Eα. What is the energy of the recoiling nucleus?

A.

[image: image28.wmf]108

a

E



B.
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C.
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D.
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E.
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[#39]

30. In Fig. 11 below, E1 to E6 represent some to the energy levels of an electron in the hydrogen atom.
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Which one of the following transitions produces a photon of wavelength in the ultra-violet region of the electromagnetic spectrum?


[1 eV = 1.6 x 10-19  J]

A.  E2--->E1

B.  E3--->E2

C.  E4--->E3

D.  E5--->E4

E.  E6--->E5
[ln 20 = 3.00]
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