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1 (a) (i) caruses 210/ 14 =151litres of fuel .....ooiiiiiiii e C1
volume reading = 45 [Ire@S . .oovuuieiiii i A1 [2]
(i)  from “FUIl’ 10 “3/4” MAIK ..ooeeeeee e 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)
aCIS @S A TESEIVE’ ..o B1 [1]
[Total: 5]
2 (a) (i) (air)resistance increases with speed ..........cccociiiiiiiiiii M1
resultant / accelerating force decreases .........cccccccvviviiiiiiiiiiiiieireeeeeeee e A1 [2]
(ii) either (air) resistance is zero
or weight/ gravitational force isonly force ..., B1 [1]
(b) use of gradient of @atangent ... M1
acceleration = 1.9 % 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 oo A1 [1]
(use of g = 10 m s then deduct mark but once only in the Paper)
2 acceleratingforce = 90x 1.9 = 170N ...(allowecl) ...ccccocvviiiiiiiiiiil. A1 [1]
(ii) resistiveforce = 880 — 170 = 710N oo 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 ..........ccccooiiiiennn. A1 [2]
(i) zero momentum before / after decay ..........cccooiiiiiii M1
so a-particle and nucleus D must have momenta in opposite directions ........... A1 [2]
(b) (i) KiNEtiC @NEergy = Y2 MVZ .. oot C1
1.0x10™ = Vax 4% 1.66 X 1077 X V2 oo M1
VoS 1.7 X 10 M ST e A0 [2]
(1)) 1.7 X107 X AU = 216U XV oo C1
Vo= 31 X 107 M ST e s Al [2]
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6

(€) (1.7 x107)? = 2 x deceleration x 4.5 x 107 ......ccooioeioeeeeeeeeeeeeeeeeeeeeeeee e
deceleration/ a = 3.2 x 10" M SZ oo,
(accept calculation based on calculating F = 2.22 x 107" N
and then use of F = ma)

(@) (i) returns to original shape /size /length etC. ........ccccoviiiiiiiiiiiiiiieieeeeeeeeee e
when load / distorting forces / weight / strain is removed ............ccccoiiis

() 1 RZPL/A oot eee e
2 E = WL/AC oot eee e

(D) E = WR/ P oo et
(34 x 0.44) [ (7.7 x 10* x 9.2 x 108) oo
2.1 X 10 PA oo

(a) transfer/ propagation Of ENEIrgY ...
as a result of oscillations / vibrations ...
(b) (i) displacement / velocity / acceleration (of particles in the wave) ..............c..........

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

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

travel of wave / propagation of wave ...... (not ‘wave motion’) ...........ccccceeeeeieenn.
(c) diffraction: suitable object, means of observation .............ccccccoiiiiiiiiiiiiiiii
either laser or lamp and aperture
OF AISTANT SOUICE ...t ettt ee e e nnnnnnnnnnes
light region where darkness expected ...
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 e e e
(a) energy transferred from source / changed from some form to electrical ...................
per unit charge (to drive charge round a complete circuit) .........ccccoeeiviiiiiiiiieeeenies
(b) @nd  POWET IN R = T2X oot e
| A 0. o L PSSO PPPPPPPPRRNt
power in cell = El and algebra clear leading toratio = X/ (X + 1) .ocoeeiiiiiiiiieees
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(o3 T ) T AT SRR A1
040Q ......... (@llow £0.05 Q) coovviee A1 [2]
(i) currentincircuit = V1.4/0.4 = 1.87 A oo C1
1.5 = 487 (F+ 0.40) oo e e e C1
= 0040 Q) o 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
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[Total: 11]

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

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

......................................................................................... A1 [2]
(special case: ‘atom is mostly empty space’ scores 1 mark)

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

[Total: 7]




