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Page 2 Mark Scheme: Teachers’ version Syllabus Paper
GCE A/AS LEVEL - October/November 2009 9702 22
1 (a) (i) either 1.55% or 1.6% ... (N0t 1.50r2) i A1 [1]
(ii) either 1.09% or 11% ...(not 1.0 0r 1) A1 [1]
(b) answer of {(ii) + 2 x (i)} to any number of sig. fig.
either 42% or B 300 e A1 [1]
(c) (i) eitherthe value has more significant figures than the data
or uncertainty of £0.4 renders more than 2 s.f. meaningless) ........................ B1 [1]
(ii) uncertaintying = +0.41/ +0.42 toany numberofs.f. ... C1
G = (9.8 £ 0.4) M S e Al [2]
[Total: 6]
2 (a) (i) e.g.(phase)change from liquid to gas / vapour
thermal energy required to maintain constant temperature .............cccc..... B1 [1]
(do not allow ‘convert water to steam’)
(ii) e.g. evaporation takes place at surface .........cccooiiiiiiiiii i B1
boiling takes place in body of the liquid ..........c.ooeiiiiiiiii B1
e.g. evaporation occurs at all temperatures ........cccco B1
boiling occurs at one temperature ... B1 [4]
. _ 48 3
(b) (i) volume = (E=) 107 CM” A1 [1]
(ii) 1 volume = 10.7 /(6.0 x 10%)
= 18 X 102 M e Al [1]
2 separation = V(1.8 x 10?%)
= 2.8 X 108 OM oot Al [1]
[Total: 8]
3 (@) () speed = 4.0M S (QHOW T S.E) oo, A1 [1]
(i) v* = 2gh
T 2 X OB X 1.0 oo e e a e e e e e e M1
VT B2 M S ettt A0 [1]
(use of g = 10 m s loses the mark)
(b) correct basic shape with correct directions for vectors ..........cccccoeeeiiiiiiiiii e M1
speed = (7.4 £ 0.2) M ST oo A1
at (33 £ 2)°tothe vertiCal ... A1 [3]

(for credit to be awarded, speed and angle must be correct on the diagram — not calculated)
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Page 3 Mark Scheme: Teachers’ version Syllabus Paper
GCE A/AS LEVEL — October/November 2009 9702 22
(c) (i) either Vv = 2x9.8x0.98 or vV =062/V2 oo, C1
SPEEA = 4.4 M S e Al [2]
(allow calculation of t = 0.447 s, thenv=4.4ms”)
(i) 1 MOMENTUM = MV oo C1
change in momentum = 0.034 (6.2 +4.4) .o C1
= 0.36KgM S e, A1 [3]
(use of 0.034 (6.2 - 4.4) loses last two marks)
2 force = Ap/At ....... (however expressed) ... C1
_ 036
0.12
=30N ... (@HIOW T S.E) oo A1 [2]
[Total: 12]
4 (@) ability t0 dO WOIK e B1
as a result of a change of shape of an object/stretched etc ...t B1 [2]
(b) work = average force xdistance moved (in direction of the force) ............cccccccuee. B1
either work = % x Fx x
or work is area under F/x graph which is V2FX ..o B1
L o GO PRPRR B1
SO WOIK / €NEIGY = VKXZ oo, A0 [3]
. . 3.8
(c) (i) spring constant = G T M1
= 18N CM T e A0 [1]
(i) 1TAEp = MGAh O WAR oo C1
= 3.8 x1.5x 10
S 0.057 J e as A1 [2]
2AEs = Yox 1.8 x 102 (0.036% — 0.0212) .o, M1
S 0,077 J e as A0 [1]
3 work done = 0.077 — 0.057
= 0.020 J e A1 [1]

(allow e.c.f. if AEs > AEp)
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(b)

(c)

(d)

total resistance in parallel = V2R ......oeeiiiiii
ratiois2R/72R = 4 ... (allow mark if clear numbers in the ratio) ..........

At 1.5V, CUIMENT IS 0. 10 A oo e
resistance = V/(I= —

T 1D ) e
(use of tangent or any other current scores no marks)

p.d. across resistance of combined
each lamp /V each lamp / Q resistance / Q

series 1.5 15 30
parallel 3.0 20 10
(o7 ] 0 o o1 o Tt SRR
columns 2 and 3: max 3 marks with -1 mark for each error or omission ....
(i) ratiois3 ............... (@lIOW €.C.1.) e
(ii) resistance increases as potential difference increases .......................

increasing p.d. INCreases CUMeNnt  ..........oooccuieiiiiieeeiiieeeee e

current increases non-linearly so resistance increases .........cccccc........
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5 (@) (i) frEQUENCY ot e e e e e e et e e e e e e e e naeeeeeeeaaann B1 [1]
(1) AMPIIUAE A et e e e e e e e e e e e aaens B1 [1]
(b) mrad or180° ......... (UNIE NECESSANY)  oieiiiiie e B1 [1]
(€) (i) SPEEA = F X L oottt e e e aaens B1 [1]
(ii) waveisreflectedatend/atP ... B1
either incident and reflected waves interfere
or two waves travelling in opposite directions interfere  ...............ccccoiiiiinnies M1
speed is the speed of incident or reflected wave / one of these waves .............. A1 [3]
[Total: 7]
6 (a) total resistance in series = 2R

.............. M1
.............. A0 [1]
.............. C1
.............. Al [2]
.............. A1
.............. A3 [4]
.............. Al 1]
.............. B1
.............. B1
.............. B1 [3]

[Total: 11]
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7 (a) either forms of same element
or atoms / nuclei with same number of protons  ..........ovvviiiiiiiiiiiiee, M1
atoms / nuclei contain different numbers of neutrons ..., A1 [2]

(use of ‘element’ rather than atoms / nuclei scores max 1 mark)

(b) (i) decay is not affected by environmental factors —............ccccouiiiiiiiiiiiiiiiiiiie B1 [1]
(allow two named factors)

(if) either time of decay (of a nucleus) cannot be predicted

or nucleus has constant probability in a giventime ..o B1 [1]

(€)  102RE e B1
either  5€ 08 B e B1 [2]
[Total: 6]
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