Q6 Calculate the effective resistance between A and
B in Figure 3. Choose ane answer from the key for Q6
closest o your own, and pencil across one cell 1 row 6.
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Q7 Culculate the magnitude of the magnetic Hux
through a square circuit with sides of lengths 0.2 m, with
its planc at an angle of 30° 1o a unilorm magnetic feld
of strength 1.0% 1073 (a5 shown in cross-section in
Figure 4}, Select one item from the key for QF, and
pencil across ore celLin w7,
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Q% Anohsorver in inertial frame A finds that an cvent
E, occurs at position x; and time £, and that an cvent E;
oocurs at position x5 and timoe L. A second observer in
inertial frame B, finds that E, occurs al position 1 and
time 1 and E; occurs ul position x5 and time £, The two
frames A and 8 are in standard configuration. with
r-wxes pointing in the same direction. and ¢ 15 the speed
of light in a vacuum. Only two of the statements in the
key are aulomatically true according to the special
theory of relativity. Select the twe e statements drom
the key for O, and peocil scross e cellsin row 5.
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A TE1; =1, it follows that £] =15
Il x> = xyamd £y =1;. it follows that &y =
X —Xp =X,

xyamd £y =13,
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Q9 The ifems in the key are important experiments
that fed to the framework of modern physics. Which one
of these experiments led most directly to the conclusion
thut photons inclectromagnetic radiation of wavelength
A seatter as particles of energy fcfd and momentum
magnifude hA? Select one ftem from the key for 09,
and pencil across ove cell inrow 9.
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Experiments showing the Compton effect
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Experiments showing the photoclectric effect
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Q10 In & region berween x = O and x = L., a particle is

described by a wavefumets the form
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Calculate the ratro PPy, where Py is the probability of
finding the particle in the small region between x = (3
and x = 0.001L, and Py is the probability of finding
the particle in a similar region between x = (L9990 and
x = L. Select ome option from the key forr (X1, zmd

pencil across aine cell in row Iﬂ
Sk

KEY for 10
& P—?ﬁ"a’f_dJL 2y @fb

i"'ﬂi

@& 0,13

B 036
'y > 10 ﬁﬂ;ﬂ' oo L
D) 27 T

& V(oL

Q11 In the context of stomic physics, an electron is
said to be “paired’ il there is another electron with the
sz sel of o, §and mrp quantem nembers bul with the
opposite spin mageetic quantum number m,. The
sttements in the key all refer o @ nitrogen atom {atomec
number 71 in its ground. state. Only two of these
stalements are true. Select the two tree statements. from
the key Tor OFLL, umd pencal across mee cells in oow 11,

EEY for 011
lEE,_JThE atoan has 5 electrons 'l'«"lll"l/{—m' ﬁ‘slaiﬁ
B 'I'!:aiumhaxddmmuf.uqﬁ‘?uz
€ The atom has 2 electrons wii { = 1.

The atom has 1 ungsired -u:]qp-jrﬁz.
E The atom has 2 unpared
F  The atom has 3 unpaiced e
(i “The aican has T onpared o




