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Mark Schemes
Q1.
(@ 1leV=16x10"J
kinetic energy = 1.6 x 10 x 4.9 x 10°=7.8(4) x 10*J v

ke lost = pe gained = 7.8(4) x 10 J v

(b) usingV =Q/4rg,r and E, = qV
r = qQ/4me,Epv/
=(2x1.6x10™") (79 x 1.6 x 107°)/47 x 8.85 x 107 x 7.84 x 10 v

r=4.67(4.64)x10™m v

() A=(R/Ry)® v
=(7.16x107°/1.23x 10" m)® v

=197 placed on the dotted line v/

(d) rgets smaller v

less force so needs to travel further to lose same initial ke v/

Fewer protons means that r will be smaller when alpha particle has the
same electrostatic potential energy (as initial kinetic energy)

[10]

Q2.

(@) (3.0 x10"%24) x 6.02 x 10* seenv

(7.52 x 10"

(b) Decay constant=(0.69/14.8 h") or1.3x10°s*v/
A=130x10°x75x10" v/

9.75 x 10° Bq v

Downloaded from www.merit-minds.com



Allow 2 or 3 sf
Allow use of A = AN with an incorrectly calculated decay constant
(c) Activity 3.5 h later should be A = 9.8 x 10° 0%%¢x3>
8.33 x 10° Bqv

Volume of liquid = (8.33 x 10°/ 3600 ) x 15 = 3470 cm*v/

(d) Estimate gives 3700 compared with 3500 v

Flask has more mass than average / liquid is not water v

(9]
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