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1 () () Q= MCAO e et Ci
2300 = 0.75 x ¢ x (100 —20) /120 ...(if uses £273, then -2)...... Ci
c=4600Tkg' K ...(allow 1 S).cceoeeeeiiiiiiineanannnns e Al
@) O =ML oo, SO tereeeeaaaas Cl1
. 2300 = (0.375/420)x L
L=26x10°Tkg? ...alow 1SD)uueeeiiiiiimeaieicccecaeeeenn Al [5]
(b) e.g. heat losses, power not constantetc ...........ccoccoiiiiiiiiinnnn. Ml
(do not allow if releated to s.h.c., rather than l.h.c.)
effectonvalue forL ..., eevereeenns Al [2]
2 (@) E=he/A=(663x10"*%x3.0x10%/(486x10%) ...ccoveerunennnn... Cl
' = 4.09%x 10T .@UOW2 SD)ueeee e Al [2]
(b) energy level drawn at4.09 x 10°F  .................... e Bl
transition 4.09 x 107 to zero clear ........ooooiimiiiiieiaeeeeeeeiinenn. Bl
transition 4.09 x 10t03.03 x 10 clear ....oovvveeeveeeeeene.. Bl [3]
(-1 for reversed arrows, -1 for extra level at 1.06)
3 (a) (i) constantamplitude .......cooiiiiiiiiiii e B1
(ii) period = 0.75s ...(@AllowH0.28) .o o C1
W = 2T T i C1
o=84rads’ .(-1for1sD..ccccemniiiiiiiiiiiiiieeeie Al”
(iii) eitheruse of gradient OF v = @p .coevevreriiniiiiiiiiinincinanan, Cl
V= 0068 mMST e Al [6]
(allow +0.02 for construction: gradient drawn at wrong place 0/2)
(D) () L13HzZ oo e B1
(i) at Y2/, ‘pulse’ provided to mass on alternate/some oscillations ..... M1
so ‘pulses’ build up the amplitude ............o.oooiiiiii Al [3]
4 (@) ()  YmV® = GMM/R oo Bl
V= 2GM/ R et A0
() 8= GM/RY e, M1
clear algebra giving v’ = 28R ........ooiiiiieeiieeieeeeee e, Al [3]

(b)

vomv? = 3/12kT
V2 = BET/ M e e e e e e e et e e e e 1

BRT/m = 28R i e C1
T=02x66x10"7x981x64x10%/(138x10%x3) ... Cl
T = 20x10%K e, Al

[4]
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5 (a) two capacitors in series
or any circuit such that <25 Vacrossany C ......ccc...ceiveennnnn. B1
in parallel with second series pair or any correct combination ....... Bl [2]
(b) two capacitors in series in parallel with a single capacitor
or other correct combination ...........ccccoeeiniiiiiciii.. .... B2 [2]

(leads not shown, then —1 overall)

6. (a) e.g. E-field, force independent of speed, B-field, force o épeed ... B2
E-field, force along field direction, B-field, force normal etc ... B2 [4]

(b) (i) outofplane of paper (not ‘upwards’)..............ooevinieiiniininnnn.. Bl
G VP = BV e . Cl
r=(1.67x107x45%x105/(0.12x 1.6 x10™) ... Cl

F=030mM e eeeereeeeaean Al [4]
(¢) () arrow pointing up page ..... e et aeeeeea e ae e raeaaa—aan B1
() Bgv = EG oo e Cl1

E = 0.12x4.5x10°

=54x10° VI Al [3]

(d) gravitational force <<Fp OF Fg  .ioiiiiiimiiiiiiiiiiiiii e Bl [1]
7 @) (i) the wire cuts magnetic field ... B1
e.m.f. induced when there is a change/cutting of flux.................. Bl
(i) (Lenz)e.m.f ‘opposes’ change causingit ..............ccceeieneninn. Bl

as direction of movement changes,sodoese.m.f. ................... Bl [4]
(b) xo=15mV ..(allow=0.1)............ Cl
@=21/T =207 BB x10) i Cl1
= 2090rad s~ ..cocoueeen. et e e s e e e Cl

X = L5 SIN2000 vt Al [4]
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8 (a probability of decay of anucleus ................cooiiiiiiiiiiiiiil, M1l
PErunIt tIE  iiniiiiiii ittt Al [2]
(b) A =AN . (18NOTe SIZN)... e intuiiniierie e eeeeeenn, Bl 1]
(©) ) 1m’contains1/0.024 = 41.7mol .................. SR Cl
1 m’ contains 41.7x Ny = 2.5 x 10% molecules .................. . Al
(i) number = (2.5x10%)/(1.5x 10*) = 1.67 x 10* ... SO Al
dii) AT, = 0.693 |
A=0693/56 =00124s" ... Cl

activity = 0.0124 x 1.67 x 10*
=210Bq ............. e s - Al [5]






