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Page 2 Mark Scheme: Teachers’ version Syllabus Paper
GCE A/AS LEVEL - October/November 2009 9702 21
1 (a) (i) caruses 210/ 14 =151litres of fuel .....ooiiiiiiiii e C1
volume reading = 45 lItr@S . .oovuiveii i A1 [2]
(i)  from “TUIl 10 “3/4’ MAIK ..oeoee e B1 [1]
(b) (i) line/graph does not pass through (‘empty, 0) / there is an intercept .................. B1 [1]
(do not allow ‘non-linear’)
(if) (meter shows zero fuel when there is some left in the tank so)
aCtsS @S @ TESEIVE’ ..o B1 [1]
[Total: 5]
2 (a) (i) (air)resistance increases With Speed ... M1
resultant / accelerating force decreases ........coccooeiiiiiiiiiiiiiiieiiicc s A1 [2]
(ii) either (air) resistance is zero
or weight/ gravitational force isonly force ...l B1 [1]
(b) use of gradient of @ tangeNt ............eeiiiiiiiiii e M1
acceleration = 1.9 2 0.2 M S2 oottt A2 [3]
(for values >+ 0.2 but < 0.4, allow 1 mark)
(answer 3.3 m s scores no marks)
() (i) 1Tweight = 90 x 9.8 = 880 N ..o A1 [1]
(use of g = 10 m s then deduct mark but once only in the Paper)
2 acceleratingforce = 90x 1.9 = 170N ...(allowecl) ........cccccccc. A1 [1]
(ii) resistiveforce = 880 — 170 = 7T10N i A1 [1]
(allow ecf but only if resistive force remains positive)
[Total: 9]
3 (a) (i) either sum /total momentum (of system of bodies) is constant
or total momentum before = total momentum after ..., M1
for an isolated system / no (external) force acts on system ..........ccccceiiiiiinnn. A1 [2]
(ii) zero momentum before / after decay .........ccccoiiiiiiii M1
so a-particle and nucleus D must have momenta in opposite directions ........... A1 [2]
(b) (i) KiNEtiC @Nergy = Y2 MV .. oo C1
1.0x10™ = Yax 4 x 1.66 x 107 X V2 it M1
VS 17 X 10 M ST e A0 [2]
(1)) 1.7 X107 X AU = 216U XV oo C1
Vo= 31 X 107 M ST e Al [2]
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GCE A/AS LEVEL - October/November 2009 9702

6

(€) (1.7 x107)? = 2 x deceleration x 4.5 x 102 ..o
deceleration/a = 3.2 x 10" M SZ oo,
(accept calculation based on calculating F = 2.22 x 10" N
and then use of F = ma)

(@) (i) returns to original shape/size /length etc. ......ccccovviiiiiiiiiiiiiiiieeee,
when load / distorting forces / weight / strain is removed ............ccccvvvvviviiiiiinnn,

() 1 RZPLIA oo e
2 E = WL/AC oot

(D) E = WR/ D oot
(34 x0.44) [ (7.7 x10% x 9.2 x 108) 1o
2.1 X 10T PA ottt

(@) transfer/ propagation Of ENErgy ..........eeeiiiiiiiiiiiiiiieeieeee e
as a result of oscillations / vibrations ...
(b) (i) displacement / velocity / acceleration (of particles in the wave) .........cccccceeeee.

(ii) displacement etc. is normal to direction of energy transfer /
travel of wave / propagation of wave ...... (not ‘wave motion’) ...........ccccceveeeenn.

(iii) displacement etc. along / same direction of energy transfer /

travel of wave / propagation of wave ...... (not ‘wave motion’) ...........ccccceeeeeenn.
(c) diffraction: suitable object, means of observation ...........cccccooiiiiiiiiiiiiiiiii
either laser or lamp and aperture
OF diSTANT SOUICE ..
light region where darkness exXpected ...
interference: suitable object, means of observation and illumination ........................
light and dark fringes observed ...
appropriate reference to a dimension for diffraction or
fOr INTEITEIENCE oo e e e e e as
(a) energy transferred from source / changed from some form to electrical ...................
per unit charge (to drive charge round a complete circuit) .........ccccceveieiiiiiiiiiennenn.
(b) @nd  POWET IN R = T2X oot
| A 0. o E SO SP PSP PPPPPPR
power in cell = E/ and algebra clear leading to ratio = X/ (X + 1) .ooiiiiiiiiiiiieeinns
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Page 4 Mark Scheme: Teachers’ version Syllabus Paper
GCE A/AS LEVEL - October/November 2009 9702 21
(o3 T ) T A PSSR A1
040Q ......... (@llow £0.05 Q) ..o, A1 [2]
(i) currentincircuit = 1.4/0.4 = 1.87 A oo, C1
1.5 = 487 (F+ 0.40) oo a e C1
= 0040 Q) A1 [3]
(d) either less power lost/ energy wasted / lost
or greater efficiency (of energy transfer) ..., B1 [1]

(a) deviation shown correctly
(b) smaller deviation (not zero deviation)

acceptable path wrt position of N

(c) the nucleus is (very) small
in comparison to the atom

(d) deviation depends on charge on the nucleus / N / electrostatic repulsion
same charge so no change in deviation

© UCLES 2009

[Total: 11]

.......................................................................................... B1 [1]

.............................................................................. Al [2]

......................................................................................... Al [2]
(special case: ‘atom is mostly empty space’ scores 1 mark)

.................................................................... B1 [2]

[Total: 7]
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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 4.2%  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]

2 (a) (i) e.g.(phase)change from liquid to gas / vapour
thermal energy required to maintain constant temperature

(do not allow ‘convert water to steam’)

(ii) e.g. evaporation takes place at surface
boiling takes place in body of the liquid

e.g. evaporation occurs at all temperatures
boiling occurs at one temperature

(b) (i) volume = (:'—=)
(ii) 1 volume = 10.7 /(6.0 x 10%)
1.8 x 102 cm?®
separation = V(1.8 x 10?%%)
2.6 x 10% cm

1N

speed = 4.0ms”

3 (a) (i)
(i) v

...(allow 1 s.f.)

2gh

2x9.8x1.96
v =62ms’
(use of g = 10 m s loses the mark)

(b) correct basic shape with correct directions for vectors
speed = (7.4+0.2)ms”
at (33 £ 2)° to the vertical

[Total: 6]

[1]

[4]

[1]

[1]
[1]

[Total: 8]

(1]

[1]

[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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[Total: 10]
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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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GCE A/AS LEVEL - October/November 2009 9702 22
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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