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Name of the Student:
Max. Marks : 21 Marks Time : 21 Minutes

Mark Schemes

Q1
2:2::: Acceptable Answer Additional Guidance Mark
e uread from graph (1) | Accept u in the range 140 (m™) -
160 (m™)
o Useof I = e ™™ @D
— M 3
8 = " Accept answers that round to 1.4
Wm™
or 1.5 W m™ dependent upon value
of u for MP3
Example of calculation:
=18 Wm™
% 130 m1x14x10%m _ | 46 W m2
Q2
Question Answer Mark
Number
(a) Photon — quantum/packet of something relevant e.g. light. radiation. (1)
any other named e-m radiation, energy
(quantum/packet) of electromagnetic energy/radiation/waves (1) 2
(dependent mark)
(b) Use of (20.66 — 18.70) x 1.6 x 107 (1)
Use of E = hif (with energy in eV or J) (1)
f=47x10"Hz 1 3
Example of calculation .
f=(20.66—18.70) x 1.6 x 107 /6.63 x 10°**
f=4.73x 10"Hz
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(c) From kinetic energy of atoms (§)) 1
(d) Diaffraction (1)
Light spreads (sideways) as 1t passes through the slit (1)
Narrower slit causes more diffraction/spreading
Or diffraction increasing as gap width gets closer to wavelength (§))
3
Total for question 9
Q3
%:::2:: Acceptable answers Additional guidance Mark
Use of E = hfand c = /3. (1) | Example of calculation
, 1 2
Convert J to eV 8 E=663%x10Jsx3.00x10°ms™/
2.1eV 580 %107 m
Arrow drawn on diagram from =338x107°J
—304eVto—5.14¢eV @) = s 4
338x1077/160x107°C=2.11eV
Q4
Question i :
N Acceptable answers Additional guidance Mark
e attempt to determine Am =22597713u—(221.97040u +
mass difference (1) |4.00151v) 5
between radium and =522 X 193 u=3522x .
radon-plus-alpha 107 > 1.66 x 1_2 >
conversion to kg 1) kg =8.67 x 10 2
Use of AE = c*Am 1) o }3 3 x 108 i
_19 =CcCAm= X m
. Ifii:o(:-fl6 x 10 8)) <12 x 8.67 x 1073
e Answer=4287 kg =7.80 x 1077
Mev) (D) | AEinMeV=780x 107"
J+16x10C
=487 MeV
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