5.1 The nuclear model of the atom: Cambridge IGCSE Physics worksheet - Mark Scheme
	Question
	Answer
	Marks

	1
	C
Nuclear fission is the splitting of a heavy nucleus into two lighter nuclei.
	(1 mark)

	2
	C
Twelve positive proton charges and ten negative electron charges give a net charge of +2.
	(1 mark)

	3
	D
When each fission causes more than one further fission on average, the number of events grows.
	(1 mark)

	4
	D
Absorbing a neutron makes the  nucleus unstable so that it can split.
	(1 mark)

	5
	B
A typical fission event produces two lighter nuclei, two or three neutrons, and released energy.
	(1 mark)

	6
	B
Both fission and fusion can release much more energy per unit mass than chemical reactions.
	(1 mark)

	7
	C
Most alpha particles meet no concentrated matter or charge, showing that atoms are mostly empty space.
	(1 mark)

	8
	C
Subtracting 15 protons from 31 nucleons leaves 16 neutrons.
	(1 mark)

	9
	A
One continuing neutron per fission keeps the number of fission events steady from one generation to the next.
	(1 mark)

	10
	A
A neutral atom has equal numbers of positive protons and negative electrons.
	(1 mark)

	11
	A
Equal proton numbers give neutral isotopes equal electron numbers and the same electron arrangement, which controls chemical behaviour.
	(1 mark)

	12
	C
The next generations contain 2 and 4 fission events, giving 6 in total.
	(1 mark)

	13
	There is 1 more neutron than proton.
	(1 mark)

	14
	A large nucleus splits into two smaller nuclei.
Energy is released.
	(2 marks)

	15
	A neutron.
	(1 mark)

	16
	They are atoms with the same number of protons but different numbers of neutrons.
	(2 marks)

	17
	The number of protons in the nucleus of an atom.
	(1 mark)

	18
	The total number of protons and neutrons in the nucleus.
	(1 mark)

	19
	A proton has relative mass 1. A neutron also has relative mass 1.
	(2 marks)

	20
	B is an electron. Its relative charge is -1.
	(2 marks)

	21
	It identifies the element.
	(1 mark)

	22
	The nucleus contains 3 positive protons and 3 neutral neutrons.
	(2 marks)

	23(a)
	neutron has no charge and contains no protons.
	(1 mark)

	23(b)
	Conservation of nucleon number gives: 


Conservation of proton number gives: 

	(4 marks)

	23(c)
	A neutron is absorbed by a uranium-235 nucleus.
The large unstable nucleus splits into two smaller daughter nuclei.
Several neutrons are also released.
	(3 marks)

	23(d)
	Energy is transferred from the nuclear energy store of the uranium nucleus.
The energy is transferred to the kinetic energy store of the daughter nuclei and neutrons.
	(2 marks)

	24(a)
	The products have a slightly smaller mass.
	(1 mark)

	24(b)
	The same total number of protons and neutrons is present before and after the reaction.
The nucleons are rearranged into different nuclei and emitted neutrons.
	(2 marks)

	24(c)
	The small amount of missing mass has been converted into energy.
	(1 mark)

	24(d)
	The moving daughter nuclei and neutrons gain kinetic energy.
	(1 mark)

	25(a)
	There are 24 protons.
	(1 mark)

	25(b)
	Use nucleon number minus proton number.
, so there are 28 neutrons.
	(2 marks)

	25(c)
	Each proton has relative charge +1 and neutrons have zero charge.
, so the relative charge of the nucleus is +24.
	(2 marks)

	25(d)
	The nucleon number is 52, so the nucleus contains 52 protons and neutrons in total.
, so the relative mass of the nucleus is 52.
Electron mass is ignored because it is negligible compared with the mass of a proton or neutron.
	(3 marks)



Free physics worksheets and question banks at physicsresources.net
