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Mark Schemes

Q1.

(a) e3Bi—da+ 5T

either (1) (for both atomic mass numbers, 4 and 208)
and (1) (for both atomic numbers, 2 and 81)

[or (1) for ZﬁTI and incorrect q]

(b) () E.=@®mv’)=6.1x10°x1.6x10"@J) (1)
substitution for m = 4.0 x 1.66 x 10%'(kg) (1)

(Ex 61x10° x 1.6 x 107"
v=

1/2
=
4 0% 1.66x10 (1) (= 1.7 x 10'm s

(iiy  correct use of conservation of momentum My Vieeoi = Mg V (1)
substitution of My = 208u (1)
(allow C.E. for mass = 208)

4% 17 %10
Vrecoil = 208 =3.3x10°ms?*(1)

(allow C.E. for value of V)

(8]

Q2.
(@ () (inner) orbiting electron [or electron surrounding the nucleus] (1)
captured by a proton (in the nucleus) (1)
converted into a neutron (1)

The Quality of Written Communication marks are awarded for the quality of
answers to this question.

(i)  daughter nuclide / nucleus / atom might be excited and
energy given up as electromagnetic radiation
[or orbiting electrons drop down to fill space (left by captured electron)] (1)

The Quality of Written Communication marks are awarded for the quality of
answers to this question.
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(i) 2050; . 2030k « o444V 1 o £AVF 0 PR TatTan Dot £ 041

max 5
(b) () (useof N=Nsg"and N « activity gives)
290 = 1200 exp(-/ x 24 x 60 x 60) (1)
In(1200,290)
A= 24x60x60 (1)(=1.64x10°s7
In2
(i) (useof T,=In2/Agives) T, = 1.64x 107 (1)
= 4.2(3) x 10%s (1) (= 11.(7) hr)
(use of A =1.6 x 10°s™* gives T., = 4.3 x 10*s or 12 hr)
E
(i) (use of At = AN gives) (-)1200 = (-)1.64 x 10° N (1)
N = 7.3(2) x 10’ (nhuclei) (1)
(use of A =1.6 x 10°s™ gives N = 7.5 x 10’ (nuclei))
max 5

[10]
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