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(i) mass/volume ...(ratiomustbeclear)........c..o.oiiiiiiiiiin. B1
(@) kgm> OR Kg/M’ .oovrriiiiiiiiie e Bl [2]
v has unit ofm ST e Bl
p/ p has unitofkgm™ szlkgm (noe.c.f. from(a)) .......... M1
V(p/p) hasunitof Ms™ ocoorviiieiiiiie e Al
LHS = RHSsoy hasnounit .......cccoeeeiiiiiiiiiiiiiiiiinininenen. A0 [3]
16 £ 0.2CmM  eeniiieiii e Bl [1].
1.6 /50 = 0.032 ...(ignore any uncertainties)...........ccccevnnn.... B1 [1]
idea of adding fractional uncertainties ...............ccoceeeiieinn.n.. C1
(0.2/1.6) + (0.1/50) .
= 0.127 OR 12.7% ...(-2 marks if uncertainties not added) ...... Al
actual uncertainty =(£) 0.004 ..., Al . [3]
(do not allow more than 2 sig. fig)
v = 4 + 2as OR use of triangle €t .vvvvvnnrveeeererneennnn.... Cl
40°=2x98x5s OR s=%x4.0x0.4
§s=082m OR 0.80m ...cooeiriiiiiiiiii e Al 2]
Ap =m(v—u) OR P=mMV .o, ct-
speedsare 4.2ms™  and 3.6 ms™ ..., Cl
Ap = 0.045 (4.2 +3.6) (2/4 only if speeds not added) ............. C1
= 035N S i e Al [4]
(1 mark only if only one speed used)
any time between 0.14 sand 0.17s ....ccoviiiniiiiiiiiiiiien e Cl1
force = Ap/ At = 0.35/0.14 (allowe.c.f))
= 25N ieeeeineen, P Al [2]
force x distance moOved ......ccoocociiiiiiiiiii Ml
in the direction of the force ...........coooiiiii, Al [2]
weight/force = mg ..o M1
AEy = MZXAH e ee e Al 2]

(no marks for quote of mgAh)
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5 (a) displacement & direction of energy travel normal to one another ... B1  [1]
(b) () phase angle of 60° correct .. (need to see 1% wavéle‘ngths) veeereen Bl
lags behind T; ..oneeeieiniiii e Bl 2]
(i)  waves mustbe in same place (at same time) .............coceeevn.nnns Bl
resultant displacement = sum of individual displacements ........ Bl  [2]
) T Y S S B1
2. %A ... (allowe.c.f) ........ ettt et eeeee e eaeeanaeneeaneennaananes Bl
3. zero ... (allowe.cf) .oiiiiiiiiiiiiii e B 3]
6 (a) (i) arrowinupward direction, footnearP .............................l. Bl
(ii) curved path consistent with (i) between plates ....................... Bl
then straight (with no kink at change-over) ............................ Bl [3]
(b) E =V/d e Cl
= 400/(0.8 x 107%)
=50x10°Vm™ ... (allow 1 Sig fig) .oeeevevrreeennen Al [2]
O T Sl 7 PP Cl -
=50x10°x 1.6 x 107"
=80x10°N ......... (allow 1 sig figand e.c.f) ............ Al
G) a=F/m ..... RO Cl
= (8.0x 107 /(9.1 x 107}
= 8.8.x 101_5 m s (allow 1 sigfigand e.c.f) ............ Al [4]
(d) because Fg is normal to horizontal motion ........................... M1
N0 effeCt Lo Al 2]
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7 (@) () emf =energy/charge .......coi Cl
= (1.6 x 10°)/ (1.8 x 10% ' ,
= 8I9V e e Al
() cumrent = AQ/Af  oiiiiiiiii e Cl1
= (1.80 x 10%) / (1.3 x 10%)
= 004 A e Al [4]
) () energy o R (0r formuld) o.ooooueeeeireeeeeeeeeeseeneeeeeeeene. cl
energy = (15/45)x 114X 10°  oooiiiviiiiiiiieeeee e C1
=37 x10%T o Al
(ii) energy dissipated in internal resistance (of battery) ................. B1 [4]
OR in extra resistance in circuit '
8 (a) shows nucleon numberas 220 ... Bl
shows proton numberas 87 ... ..., Bl [2]
(b) shows products as:He OR 00 .ooooooiiiiciieeiee i, B1
and %5 At...(allowe.c.f from (a)) .....covnviiiiiiiiiiiiin Bl [2]
9 (@) () SIESS = F /A oeeoeeeeeeeeeeee e, c1”
=25/ (L7x107
=147%x10"Pa ...... (do not allow 1 sig fig) ............... Al
(i) stress = E X SUAIN  ..eeniiiiiiiii it e enenens Cl
147 x 10" = 7.1 x 10'%x (A1 /1.8)
Al = 037 MM oo e ane Al [4]
b R =pl/A4 OR RocL i, C1
SO, AR/R = A/ ooeniiiii e, Cl1
AR = (3.7x107%/1.8)x0.03 = 62x10°Q ...ccccevevvrnannnn, 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 as2.83 x 10° Qm,
then Rpew < Roid!
Allow 1 mark only for R« L




