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PART B

The gueestions in this part relare do Linir T3

05 [ Phowrelecine gffect] When monochromatic Lighs
of wavelength 400 nm Fallz on a piece of metallic lnl, 1
is ohserved that photoclecirons are emitted with kinetic
energhes ranging from O o 3 x 10 "] Estimate the
threshold frequeney For the emission of phidoeieciromes
from this metal. Choose from the key the omne response
that iz closesl (o the correct NS WL, amil '|‘u.‘:|'u.|| F Tl A
ne cell i orow 5,

KEY fors

e
A 3 10YHz “ES 7= 104 Hz
B Xx10%H: B 1M
7= 0% Hy G This quaestion cann be

answered because the
winrk Tunctvon of the
e |.|'||:r.1| L |||'|[ '-:|1|:\-:.,|IH:|:I

3 s
D6 [ FEurlyatomic models| ‘l-".l'hlr.h we ul th: fuilﬂwmﬂ
statements concerning the Thomson and Eotherford
mradeds of the .uum :m: corpect”? Pencil {CTOSS e cells
in row G,

KEY for Q6
}L_ The uniform sphere of positive charge in Thomson®s
amiadel of the arom has a dusmeter of about 10 15 m

B The Butherford model of an atiin cannel explain
wliy the pepeeal vadines of an avom s abgai 10"

[ 4 x 108 He

l\_.'

C  The Thomson model predicls that an eleciron in an
atom has one of & number of discrede encrgies.

[ In the Thomson maskel, the positive and negative

F When an a-particle is red head-on mowards a
stationary nuclens in the Rutherford model, the
tistance of closest approach r,y of the w-particle is
inversely proporiional o the square of the
magnitude of 1 momentum (e, rg= g L

G According o ideas based on Thomson s model of
the atom, it is abzoluiely impossible Tor any high
energy d-particle incident perpendiculardy on o pold
foil 10 m thick o be scattered throwgh more than
o,

T [Beoly model] An eleciron in o Bohre bydrogen
atm umdergoes o ransimion om the n =50 = 4
orhial, Choose from A-D in the key ihe response closesi
e the ratio redry of the radii of the initial and Ginal orbiis,
and Trom E<H the response closest 10 the energy of the
photon emitied. Pencil across mme coells im now 7,

KEY for 7

A D B 0.68 eV
B 08 @[mw 1
1.25 G 035V
B 156 Ho 067 eV

(8  [X-ray emizgion] The X-ray speciram of the fic-
teomal material, nulliom, s capable of exhibiting up o 8
characteristic lines at wavelengths 8845 nm. 0.030 nm.
O v, O3 o, OO L o, L0 e, OG5 nomy i
TR0 non. Choose from the key the number of lines that
wiould he present in the X-ray specirom: emitied by a
millium target inan X-ray tube with an accelerating
widtage of 30 kY. Pencil across ane I.:tll N Toew

|n I T B T, = |'

relative 1 its el direction, What 1= the wavelength of
the scatiered X-ray? Choose the ore response from the
key that is ¢losest 1o the correct answer, and pencil
across one cell inrow 5.

KEY for Q0

A (011 nm @u.:m: nm |

B 041 am 0042 mm T
C 00028 nm G 0.005% nm F,
[ (128 am M 0059 nm o

OO0 [de Brogliz waves| The statements in the key are
related to the de Broglie relaiion and o the wave-lhike
hehaviour of pamicles. Select the vao correet stalements
fromm the key, and pencil across feo cells inoroar 10

KEY T a
.. ~charges associated with an atom are wniformly i ; s
= spread through the sphere with a mdios equal 1o that o = 4 pa | £
ol 1 dlam B 1 _"-.EE}] 5 : i c pEn
E  The Kutherford atom successfully accounts lor the B G sl ” :
stahility of electron orhits. | 2 A 7
\ e P -3 H 7 "
L N =
Ao - I'r&/f A-to®) 4 '
FART . PAE e e , KEY for QI
The questions i they peert relate e et 14 e 'a" ~The relation A = kip applies e phidens and }'{-ru].rs.,_hh
but pot to particles having rest mass; such as =
2 [Compron effece] Ina Compion effect experiment, FLARL S
an K-ray photon from cleciromagnetic radiation of The magnitude of the momentum of & grain of sand,
wavelength 3.5 = 1077 noneollides with a stationary free o omass LM =0 1% ke, blown in the wind o o= Ill,r“v.
clectron and as a resolt is sealered by an angle of 457 | 2 Hms " s approximately 100 tmes larger than the;, -'%

momentum of & photon with agsociated wavelength

332 % 102 m, : EEATE

C The amplitede of the de Broglic wave for an K\r:
bectron inoa given region i directly proportional o,
the probability of detecting the electron in that="
rculel
" 0 the kinetic encrgy of an electron is halved, its de
Broglhic waveclength is doublod. -

.‘ﬁ"- a two-sht electron  diffraction  experiment
sesbrquantum mechanics enables ws o predict the
probability of deiccting the electron in a given
region of the screen,

v

J An g two-slil electron diffraction experiment, if one
K slit is blocked. the clectron intensity is reduced by a™
* Tactor of two at all regions of the screen.
21F electrons are fired ot a double slit, it is impossible o k
determine which slit each electron passes through.



