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(a) A radioactive isotope has a half-life of 6 hours.
50 g of the isotope are put in a container.
What mass of the isotope is left after 6 hours?
SO-2= 29
Mass = .......ccueeee 25 ...................................... g
[1]
(b) This is a graph showing the radiation emitted from samples of three different
isotopes A, B and C.
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(i)  Which isotope, A, B or C, takes the longest time to decay?
Tick () one box.
A
’ /
c L/
[1]
(ii) Two scientists discuss the isotopes in the graph.
Scientist 1 Scientist 2

‘| think isotope A is more hazardous | ‘I think isotope B is more hazardous

than B. than A.

A has a higher activity than B’ B has a longer half-life than A’
Do you agree with the views of scientist 1 and scientist 2?
Use the graph and ideas about radioactivity and half-life to explain your answer.
T di"}j ree with Scientist | as A has o lower initia) adivib 4]

than © and Idisajree with Scientist 2 as b \Y)O@ w Shorder
hq]f life 'H)(m A as €Vi0lQn(e(L ‘oy ks faPid, deco\,y (5'}eep downwards wrve,).
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(iii) Scientist 1 wants to identify the type of radiation emitted by isotope A.
This is a list of equipment Scientist 1 has in his laboratory:

* radiation detector
»  piece of thick lead
» piece of cardboard
*  piece of aluminium.

Describe how Scientist 1 does the experiment and explain how they can work
out the type of radiation emitted.

You may include a diagram in your answer.

Setop the eq,uipmen’r as shown In the Cll'mjrum_

Lead  Alominium  Cardboard the cardboard. between the isotope and

Firsd, place onl .
didkion Debecdor ¥ Yy ¥ e dthctor. 16 radiation i3 no lnger detected then he

¥

radiation 15 alpha radiation. JF i} is detected then ad.& n #!:9’
dominiom. IF no radiadion > detected Fhen he radiation is beta.

({ FleU,EF radicdion 13 bl deteded then ddd ?n the. ]Gad., Folow
O radiabion is Jhep  detecied Jhen Ihe radiadion 15 gamma  radiation.

[4]
(c) This is a diagram to show a nuclear fusion reaction:
o + e mm) CB +
hydrogen-1  + hydrogen-2 = helium-3 + energy
(i) Explain why this is nuclear fusion.
Two liﬂh'fer atoms are yorned 1‘?9e+her Yo Form o heavier  eten. M]

(if) It is difficult for nuclear fusion reactions to occur on Earth.
Explain why nuclear fusion reactions occur in the Sun.

. [2]
Thew occur due o the high +cmPerq+ur¢5 and, Pres&ures r€5‘€ﬂ+ m .5'18 un.
These allow atoms Yo overcome fepulsiua forces  between Hem in order 10 Fuse.

[1]

(ifi) What will happen to our Sun when it runs out of hydrogen?

I+ wil P-KPGH(L onde form a red ‘9?&"4-



(d) Some scientists say nuclear fission is renewable. Other scientists say it is non-
renewable.

Suggest why the scientists disagree. )
Decavse  the enecgj self is renewable , bot The materia) vsed for fission

is non-renewable. 1
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