Past Paper Multiple Choice Questions by Topic — Particles and Waves

1. Three students each make a statement about

antiparticles.
I An antiparticle has the same mass as its
equivalent particle.
IT An antiparticle has the same charge as its
equivalent particle.
[T Every elementary particle has a

corresponding antiparticle.

Which of the statements is/are correct?

>l o B @ B ==/

I only

11 only

I and III only
11 and 111 only
I, IT and I11

Ultraviolet radiation causes the emission of

photoelectrons from a zinc plate.

The irradiance of the ultraviolet radiation on
the zinc plate 1s increased.

Which row in the table shows the effect of this
change?

. Number o
Maximum f
kinetic energy of a photoelectrons

' &) emitied

photoeleciron
per second

increases no change
no change increases
no change no change
increases increases
decreases increases
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Part of a radioactive decay series 15 shown in
the diagram.

The svmbols X; to X; represent nuclides in
this series.
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A student makes the following statements
about the decay series.

I MNuclides X; and X; contain the same
number of protons.

IT MNuclide X decays into nuchde X, by
emitting an alpha particle.

ITI Muchde X; decavs into nuchde X, by

emitting a beta partcle.

Which of these statements is/are corrects

A Tonly

B I1 only

C 111 only

[ Il and III only
E I, Il and ITI

A student writes the following statements

about electric fields.

I There 1s a force on a charge in an electric

field.

IT When an electric field is applied to a
conductor, the free electric charges in the

conductor move.

IIT Work is done when a charge is moved in

an electric field.

Which of the statements is/are correct?

A  Tonly

B Ilonly

C land Il only
D  TIand III only
E I, Il andIII



All pardcles exhibit wave properties. 6. Light travels from air into glass.

The momentum p of a particle is inversely Whach row in the table describes what happens
proportional to its wavelength 1. to the speed, frequency and wavelength of the
Which of the following graphs shows the light
relationship between p and A7
A p Speed Frequency | Wavelength
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5, and 5, are sources of coheremt waves.
An interference pattern is obtained between X

and Y.

central maximum

The first order maximum occurs at P, where
5P = 200mm and 5,P = 180 mm.

For the third erder maximum, at R, the path
difference [S._I?t - S}_H} 15

A 20mm
B I mm
C 40 mm

I S0 mm

E Al mm.

9. Clean zinc platez are mounted on insulating

handles and then charged.

[Mifferent tvpes of electromagnetc radiaton
are now incident on the plates as shown.

Which of the zinc plates 15 most hkely two
discharge due to photoelectric emission?
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10. EIE::tmma&nzti: radiation  of  frequency 13. The statement below represents a nuclear

G0 = 107 Hz 1= incident on a clean metal reaction.
surface.
The work function of the metal is 30 x 1077]. H+H = 4He + }n
The maximum kinetic energy of a
photoelectron released from the metal surface The total mass on the left hand side is
i B-347 % 107 kg
A 10% 1077 The total mass on the right hand side 1s
8316 % 107 kg,
B 40x10"] _
. The energy released Huring one nuclear
C 50x1077] reaction of this tvpe is
NI (| -
E 90x10") A 0=
B o279= 0]
i 1
11. In an atom, a photon of radiaton 1= emicted c 751 % 10X
when an electron makes a transition from = N 1-500 = 107% ]
i level to a | level
shﬂ_mm evel to a lower energy level as E 279 % 107 |,
electron . 14. Which of the following lists the particles in
-5-40 = 1077 order of size from smallest to largest?
photon A helium nucleuws; electron; proton
- B helium nucleus; proton; electron
C  proton; hellum nucleus, electron
Mg 0] )
I} electron; helium nucleus, proton
. . E electron; proton; helium nucleus
The wavelength of the radiznon emitted due
to an electron transiton between the two
energy levels shown 1s
A 12 =107 m
B 73x10m
C 82x10"m 15. An electron and another parocle of dentical
D 14=107 m mass pass through a umform magnetc field.
E  23x10"m. Their paths are shown in the diagram.

12. Which of the following statements describes a

: ! path of electron
spontaneous nuclear fission reaction?

A 23;U+é,n —i“;gﬂn +?élir +Ié,n

region of uniform

I ;L:i + }H — g]—le + ';HE magnetic field

C :1'H+%H —1%HE+E|I1

path of other parocle

D Ra - o + $He
Thiz observanon provides evidence for the
existence of

E  ipo — Zpo +
B4 84 T A MeUETINGs

antimatter

quarks.

Protons

o B o I -~

force mediating parncles.




16. The photoelectric effect

A s evidence for the wave nature of light

can be observed using a diffraction grating
can only be observed with ultra-violet light
can only be observed with infra-red light

is evidence for the particulate nature of light.

= m 9 & m

17. ray of red light is incident on a glass block as shown.

Ray of
red light .

309
air &°
glass  \/p0

The refractive index of the glass for this light is

A 053
B 0(-68
C 146
D 150
E 2-53.

18. Aray of red light travels from air into water.

Which row in the table describes the change, if any, in speed and frequency of a ray of red
light as it travels from air into water?

Speed Frequency
A increases increases
B increases stays constant
C decreases stays constant
D decreases decreases
E stays constant decreases




19. Light from a point source is incident on a screen. The screen is 3-0m from the source.
The irradiance at the screen is B-0Wm™.
The light source is now moved to a distance of 12 m from the screen.

The irradiance at the screen is now

A 0-50Wm™
B 1-0Wm *
C 20Wm?*
D 40Wm?*
E B-0WmZ.

20. A student makes the following statements about an electron.

| &n electron is a boson.
Il An electron is a lepton.

Il &n electron is a fermion.

Which of these statements is/are correct?

A lonly

E Il only

C Nl only

D landll only
E Iland Il only

21. Radiation of frequency 9-40 = 10"™Hz is incident on a clean metal surface.
The work function of the metal is 3-78 = 10717,

The maximum kinetic energy of an emitted photoelectron is

A 245 = 1077
B 3-7B=107"7)
C &23=107")
D 100 = 107"8)
E  2-49 = 10%).



22. The diagram represents the electric field around a single point charge.

A student makes the following statements about this diagram.

| The separation of the field lines indicates the strength of the field.

Il The arrows on the field lines indicate the direction in which an electron would move if
placed in the field.

Il The point charge is positive.

Which of these statements is/are correct?

| only

Il anly

I and Il only
Il and Il only
I, Il and I

m =9 & @ -

23. The elecerie field patterns around  charged Which row in the table shows the charges on
particles O, Koand 5 are shown, particles (3, R oand =57

Charge on Q| Charge on R | Charge on S

A positive positive negative

N
4

negarive negative positive
[ negarive positive neparve
| . .
[ negative negative negnte
F positive positive positive

A

0=0

&

\



24, An electron enters g region of magnete field
as shown,

134 234 24
U —— "5 Th —— “;Pa
stage | stage 2
Which  row i the wmble  dennfies  the
rachiations which must be emitted at each
stage?
shape | sterge 2
A alpha LA MY
i bera HA T
L LTI Prertar
3 byeta alpha [
B alpha bota
{

26. The following statement represents 4 fission
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XX X X X XX XX XXX region of :
XXX XX XXX XX XK
KHHXKXAK XXX fetd into The ol mass of the particles before the
. i % } 1 _3._
i P — HOHHHHXH AR KA X pagu reaction s 391848 =1 e
ciee X KX KK XK KKK XX
oMM MMM MMM KKK The toral mass of the particles afrer the
KAXAKAKXARXKXAXX reaction 1s 391478 % 107 ke
HooRK MK XK K KWK K KX . ) ) ]
YR M KK XXX XX XN Ihe energy released in this reaction is
HHEAEHHE XXX XX )
A FEIX 0TV
. . ! . B 1E2x 10
Phe dircetion of the force exserted by the s :
r.nuarm*ti-; ficld on the electron as it enters the C o 3-33x 07 ]
tfield is
a7t
A o the left »
. I Flo= 1 .
B into the page !
O out of the page
I} towards the top of the page . . ) . .
27. I'he spectrum of white light from a filament
k- towards the bottom of the page. timp may be viewed using a prism oor oa
ERRILRLNToS
25. An isotope of urantum decavs o an isotope A student, asked o compare the spectra
of protactinium in two stages as shown. formed by the two  methods, makes  the

Foallowing startemoents,

I The produces  a
refraction and  the grating produces g
spectrum by mterference.

The spectrum formed by prism
conststs of all the wavelengths present in
the white hirhr and the spectrum formed
by the grating consists of onlv a few
spectfic wavelengths,

Prism spectrum by

the

T The prism produces a single spectrum
and the grating produces more than one

SPCCirum.

Which of the stutements is/ure correet?

A lonly

B il oniy

O Fand 11 onlv
Iy Pand T only

- B, IHand 1T




ray of red hight

air

substance X

28. The diagram shows the path of a ray of red
light as it passes from air into substance X,
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The eritical angle for the light in substance X

15

A 32"
B 41"
O 45"
Iy 52
[ aF

29.The irradiance of light from a point source

5 160 unies at o distance of U-50m from the

=OILITOE,

Ar o disrance
ieradianee is

A 160 units
B S0 amnats
L ) s
] LY urits

3 3 units.

MMim trom

this

SOUree,

the

30. An oscilloscope 15 connected o the output

terminals of a signal generator.

The trace displaved on the screen 15 shown

byl

-
1 div

[ Pdiv

The timebase of the oscilloscope 15 set at

Jhs/dav,

The frequency of the output signal from the
signal generator s

A
I
o
(]
[

42 % 1 He
83 % 107 Hz
028 Hz

42 Hz

S-3Hz.



Answers and Original Source of Question

Question | Answer | Source

Number

1 C Revised Higher 2013 Q10
2 B Revised Higher 2013 Q13
3 D Revised Higher 2013 Q12
4 E Revised Higher 2013 Q11
5 C Revised Higher 2013 Q14
6 B Revised Higher 2013 Q15
7 D Revised Higher 2013 Q16
8 E Revised Higher 2012 Q9
9 D Revised Higher 2012 Q10
10 A Revised Higher 2012 Q11
11 A Revised Higher 2012 Q12
12 D Revised Higher 2012 Q13
13 B Revised Higher 2012 Q14
14 E Revised Higher 2012 Q15
15 B Revised Higher 2012 Q16
16 E CfE Higher Specimen Q7
17 C CfE Higher Specimen Q8
18 C CfE Higher Specimen Q9
19 A CfE Higher Specimen Q10
20 E CfE Higher Specimen Q11
21 A CfE Higher Specimen Q12
22 C CfE Higher Specimen Q13
23 Revised Higher 2014 Q8
24 Revised Higher 2014 Q9
25 Revised Higher 2014 Q10
26 Revised Higher 2014 Q11
27 Revised Higher 2014 Q12
28 Revised Higher 2014 Q13
29 Revised Higher 2014 Q14
30 Revised Higher 2014 Q15




