Question Answer Marks
1(a) force = displacement in the direction of the force B1
1(b) P =Fslit C1

=(kgms?xm)is
=kgm?s™ Al
1(c)(i) 84 x 105=v 3 x 0.56 C1
v=53ms™’ Al
1(c)(ii) percentage uncertainty = (5% + 7%)/3 (= 4%) Cc1
;:;ctional uncertainty = (0.05 + 0.07)/3 (= 0.04)
absolute uncertainty = 0.04 < 53 A1
=(+)2ms?

Question Answer Marks

7(a) 92 protons and 146 neutrons (in nucleus) B1
92 (orbital) electrons B1
7(b) charge = 2e Cc1
(=2x160x%1077C)
mass = 4u Cc1
(=4 x 166 = 1027 kg)
ratio = (2 x 1.60 x 107"%)/ (4 = 1.66 x 107¥) A1
=48x=10"Ckg™
T(c)i) up down down / udd B1
T(c)(ii) up up up/ uuu B1
Question Answer Marks
7@)i) |P=0 and Q=137 A1
R=-1 and S=56 A1
7(a)(ii) lepton(s) B1
700 (charge ofddd/Y =) —l(e) —l(e) —l(e) =—1(e) B1
3 3 3
(charge of ud/Z =) —%[e) —%[e} =—1(e) e
7(b)(ii) meson: Z/ Ud because consists of a quark and an antiquark B1
baryon: Y / ddd because consists of three quarks B1




