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GCE AS/A LEVEL — May/June 2010 9702 22
1 (a) micrometer/screw gauge/digital callipers ............ccooiiiiiiiiiiiiiii. B1 [1]
(b) (i) look/check for Zero €rror ..........ccooiiiiiii i B1 [1
(ii) take several readings .........coooiiiiiiiii M1
around the circumference/along the wire ..................co A1 2]
2 (a) e.g.initial speed is zero
constant acceleration
straight line motion
(@ny two, 0N€ Mark €aCR) ...........c.iuiu i B2 [2]
(b) (i) s="%at?
0.79 = Va X 9.8 X 2 L.ttt C1
t=040sallow 1 SForgreater .........ccooiviiiiiiiiiii e, A1
2 0r 3 SF ANSWET ..t A1 [3]
(ii) distance travelled by end of time interval =90 cm ............................ C1
0.90 = 2 x 9.8 x t*
t=043sallow 2 SForgreater ..........cooiiiiiiiiii C1
timeinterval = 0.03 S ..o A1 [3]
(c) (air resistance) means ball’'s speed/accelerationisless ........................... M1
length ofimage is shorter ... A1 [2]
3 (a) (i) forceisrate of change of momentum ... B1 [1]
(ii) force on body A is equal in magnitude to force on body B (from A) ............ M1
forces are in opposite directions ... A1
forces are of the same kind ... A1 [3]
(D) (1) 1 A= = FB e B1 1
2 A T B cei it B1 [1]
(II) AP = Faln = = FB B oo B1 [1]
(c) graph: momentum change occurs at same times for both spheres ............. B1
final momentum of sphere Bis to theright ..., M1
andof magnitude 5N S ..o A1 [3]
4 (a) e.g. no energy transfer
amplitude varies along its length/nodes and antinodes
neighbouring points (in inter-nodal loop) vibrate in phase, etc.
(any two, 1 mark each o Mmax 2 ..., B2 [2]
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GCE AS/A LEVEL — May/June 2010 9702 22
(B) (1) 2 =(330 X 10%)/550 ....oieeeieee e M1
AT B0 M AO 1
(ii) node labelled at PIStON ..........oiii B1
antinode labelled at open end of tube ...l B1
additional node and antinode in correct positions along tube ............... B1 [3]
(c) atlowest frequency, length = A4 ..o, C1
A=18m
frequencCy = 330/1.8 .o C1
S B0 HZ o e A1 [3]
(@) (i) Young modulus = stress/strain .............coeuiiiiiiiiiii C1
data chosen using point in linear region of graph .............................. M1
Young modulus = (2.1 x 10°)/(1.9 x 10 ®)
S 1 X 10T P A1 [3]
(ii) This mark was removed from the assessment, owing to a power-of-ten
inconsistency in the printed question paper.
(b) area between lines represents energy/area under curve represents energy .. M1
when rubber is stretched and then released/two areas are different ............ A1
this energy seen as thermal energy/heating/difference represents energy
released as heat ... A1 [3]
(@) ither P oc VZor P = V2R ..oooo e C1
reduction = (230% — 220?)/230?
T 8.0 0 it A1 [2]
(D) (1) ZBrO oo A1 [1]
(1) 0.3(0) A o A1 [1]
(c) (i) correct plots to within £ 1Tmm ... B1 [1
(ii) reasonable line/curve through points giving current as 0.12A
allow £ 0.005A) ... B1 [1
(1) V= IR e C1
V=0.12%x5.0
= 0.6(0) Ve A1 [2]
(d) circuit acts as a potential divider/current divides/current in AC not the same as
CUITENt N B B1
resistance between A and C not equal to resistance between CandB ....... B1
or current in wire AC x R is not equal to current in wire BC x R B1 [2]

any 2 statements
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GCE AS/A LEVEL — May/June 2010 9702 22
7 (a) (i) either helium nucleus
or contains 2 protons and 2 neutrons ..., B1 [1]
(ii) e.g.range is a few cm in air/sheet of thin paper
speed upto 0.1 ¢
causes dense ionisation in air
positively charged or deflected in magnetic or electric fields
(@ny two, 1ach tO Max 2) ........ouieiiii i B2 [2]
(D) (1) 30 eeeeee e B1
@IthEr [P OF [H ...t B1 [2]
(i) 1 initially, a-particle must have some kineticenergy ....................... B1 [1]
(i) 2 11MeV=11%x16x10"=176x10"J ... C1
Bk = VaMV? oo C1
1.76x10 ™ =% x4 x1.66x 107 x vZ ... C1
V=73 %100 M s A1 [4]

use of 1.67 x 10 #’ kg for mass is a maximum of 3/4
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