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()]
(i)

mass / volume ...(ratio mustbe clear).............ccooviiiiiiiiiinnnnn..
kgm™ OR KZ/M’ oooriiiiiiiie e
v has unit of IS e e
p/ p has unit ofkgm”™ sz/kgm (no e.c.f. ﬁ'om(a)) ..........
V(p/p) hasunitof ms™ ...cooiiieiiiiie e Al
LHS = RHSsoy hasnounit ........ccocieiiiiiiiiiiiiiinimninneann A0
1.6 £ 0.2CIM  coneniniciieeii et e e e Bl
1.6 /50 = 0.032 ...(ignore any uncertainties)............cccc........ B1
idea of adding fractional uncertainties ...............ccceevieeinn.n.. Cl
(0.2/1.6) + (0.1/50) .
= 0.127 OR 12.7% ...(-2 marks if uncertainties not added) ...... Al
actual uncertainty =(£) 0.004 .. ... Al
(do not allow more than 2 sig. fig)
v = u* + 2as OR use of triangle €t ...ocoiiiiiiiiieea C1
40°=2x98xs OR s=%x4.0x0.4
s=082m OR 0.80m ..o, Al
Ap =m(v—u) OR p=mv .o, (&) e
speedsare 42ms™  and 3.6 ms™ ..., C1
Ap = 0.045 (4.2 +3.6) (2/4 only if speeds not added) ............. C1
= 0,35 N S ittt e Al
(1 mark only if only one speed used)
any time between 0.14sand 0.178 ...ccevvieininiiiiiiiiiiienenn. Cl
force = Ap/ At = 0.35/0.14 (allowe.c.f))
= 25N v, ettt Al
force x distance MOVEd ......ccoeeineiiiiniiiiiiiii et Ml
in the direction of the force .........ocoiiiiiiiiii i, Al
weight/force = mg ..o Ml
AE; = MZX AR oo Al

(no marks for quote of mgAh)
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5 (@ displacement & direction of energy travel normal to one another ...

(b) () phase angle of 60° correct .. (need to see 1% wavéle‘ngths) veees-e. Bl
lags behind T; .o.voveieiiiiiiii e Bl 2]

(ii) waves must be in same place (at same time) ............cceceeennn.. Bl
resultant displacement = sum of individual displacements ........ Bl  [2]

(1) T Y B S Bl
2. 4 ... (allow e.c.f)) ........ et eereeraeaeeee e eraaaaaes Bl
3. zero ... (allowe.cf) .o B [3]
6 (a) (i) arrowinupward direction, footnearP ...........................l Bl
(i) curved path consistent with (i) between plates ....................... Bl
then straight (with no kink at change-over) ............c.c.cooeevn.... Bl [3]
(b) E =V/d e Cl
= 400/(0.8 x 107
=50x10*Vm™" ... (allow 1 sig fig) .eeeovevveneennnnn. Al [2]
(© () F = EQ oo Cl
=50x10*x 1.6 x 107"
=80x10°N ......... (allow 1 sig figand e.c.f) ............ Al
@) a=F/m ... e e ettt e et e e n e s s e Cl
= (8.0x 107 /(9.1 x 107}
= 8.8.x 10‘_5 m s (allow 1 sigfigande.c.f) ............ Al [4]
(d) because Fg is normal to horizontal MOtion ........................... M1

noeffect ..o Al [2]
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7 (@) (i) emf =energy/charge ...
= (1.6 x 10°)/ (1.8 x 10% ' ,
= 8OV e eteeeerieannens
(i) cumrent = AQ/AF i e
= (1.80 x 10%) / (1.3 x 10°)
= 004 A e
.(b) (i) energy <« R (dr formula) ... Cl
energy = (15/45)x L14x 10° .ooiiviiiiiiiieeeee e ClL
= 37 % 10%T i Al
(ii) energy disSipated in internal resistance (of battery) ................. B1 [4]
OR in extra resistance in circuit '
8 (a shows nucleon numberas 220 .........cocooiiiiiiiiiiiii i, Bl
shows proton numberas 87 ... .. ... Bl 2]
(b) shows products astHe OR 300 ..ocovieeiiiiiiiieeiiiiieieeeee Bl
and S At....(allowe.c.f. from (a)) ..coevervnriiiiiiiiiiiiien Bl [2]
9 (@) () SIESS = F /A oo, c1”
=25/ (1.7x 107
=147x10"Pa ...... (do not allow 1 sig fig) ............... Al
(i) stress = E X SUAIN  ..eoeuiiniiniiiiiiiiice et e eenenens Cl
147 x107 = 7.1x10"°x (Al /1.8)
Al = 037 MM oo Al  [4]
(b) R =pl/4 OR RocL oottt C1
S0, AR/R = A/E oo, C1
AR = (3.7x107/1.8)x0.03 = 62x10°Q ......cceevrrin... Al [3]

May calculate p = 2.833... x 10°Qm
giving new R as 3.0006167 x 102 Q
hence AR - full credit possible

However, if rounds off p as 2.83 x 10° Q m,
then Rpew < Roid!
Allow 1 mark only for R «c L
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