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Su bj ect : PhySiCS Exam Preparation and Free Resources
Paper-1 Topic : 8_Nuclear and Particle Physics

Name of the Student:
Max. Marks : 17 Marks Time : 17 Minutes

Mark Schemes

Q1.
Question Acceptable answers Ad(.htlona] Mark
number guidance

An explanation that makes reference to:

e Most alpha particles pass through undeflected (1) OR some
deflected through a small angle (1)

e A very small number are deflected through an angle greater than
900 (1)

e This suggests that the alpha particles are deflected by a charged
nucleus that has a very small diameter compared to that of the
atom rather than the charge being distributed throughout the
atom (1)

® and that most of the mass of the atom 1is concentrated in the
nucleus rather than distributed throughout the atom (1) 4

Q2.
Question | Answer Mark
Number
(a)(i) | (A standard candle 1s) an object of known luminosity (1) 1
(a)(ii) | Flux/brightness/intensity of standard candle is measured (1)
Inverse square law used (to calculate distance to standard candle) (1) 2

[Reference to measurement of apparent magnitude of star, m. and distance
calculated using m — M = Slog(d/10 pc) can score 2 marks)

(b)(i) | An increase in the wavelength (of radiation) received from a receding source
(1) 1
[accept in terms of a decrease in the frequency]
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(b)(ii) | Use of z = v/candv = Hpd [z = Hpd/c] (1)
d=17+10"m L | 2

Example of calculation:
v=zc=0.12 310" ms?=3.6%10"ms"
d=vH=36>x10ms121x108¢1=171x10"%m

*(c) (QWC — Work must be clear and organised in a logical manner using

technical wording where appropriate)

Max 3

Dark matter has mass but does not emit e-m radiation [accept light] (1)

(Dark matter proposed when) observations of galaxies indicated that they

must contain more matter than could be seen. (1)
The existence of dark matter will increase the (average) density of the (1)
universe

This may make it more likely that the universe 1s closed
[accept will contract Or end with a “Big Crunch™] (1) 3
Or Idea that this may make the ultimate fate of the Universe less certain

(d | Max2
The universe started from a small initial point [accept Big Bang] (1)

Idea that universe has a finite age

(1)

Idea that (observable universe is finite because) we can only see

as far as (speed of light) = (age of universe)

Or light reaching us must have travelled a finite distance since the Big Bang

Or some parts of the universe are so distant. light has not had time toreach (1) 2

us yet

Total for question 11
Quertion Acceptabl Additional guid Mark
Number cceptable answers guidance

e See uds (1)

L]

If a meson or an incorrect baryon 1s
(1) given which has zero charge, MP2 can
be awarded for comment of zero
charge.

e Comment that charge is zero
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