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T ) T =7 A= 1  1 ZPPPPPPPP B1
(ii) (downwards) into (the plane of) the paper .........cccoooiiiii i B1
(b) (i) magnetic field (due to current) in one loop OR each loop acts as a coil ............... B1
cuts/is normal to current in second loop  OR produces magnetic field .............. B1
causing force on second loop OR fields in same direction ............... M1
either Newton’s 3rd discussed
or vice versa clear gives rise to attraction OR so attracts ......................oeeeee. A1
(i) B=2x1071/0.75 x 102 (2 2.67 X 107 1) ©oooooeieeeeeeeeeeeeeeeeeeeeeeeeeee e, C1
force =0.26 x 102 x 9.81 (= 2.55 X 10> N) ..oooooiieieieeeee e C1
F=BIL
2.55x 107 = 2.67 x 10° x P x 2 x 4.7 x 1072 _.oooooiiiieeeeeece e C1
= A8 A et e et a e et e et a e e e e e e e e aaraaaean A1
(@ (i) arrow B in correct direction (down the page) B1
(ii) arrow F in correct direction (towards Y) B1
(b) (i) When two bodies interact, force on one body is equal but opposite in
direction to force on the other body. B1
(ii) direction opposite to that in (a)(ii) B1
(c) suggested reasonable values of 7and d B1
mention of expression F = BIL B1
force between wires is small M1
compared to weight of wire A1
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3 (a arrow labelled E pointing down the page B1
(b) (i) Bqv=qE M1
forces are independent of mass and charge ‘cancels’ M1
s0 no deviation A1
(if) magnetic force > electric force M1
so deflects M1
‘downwards’ A1
4 (a) Bmv? = qV .. (or some verbal explanation) ..................c.o.e. B1
Yax 911 x 103" % v = 1.6 x10™ x1.2x10* ... B1
V= 84910 M ST A0
(b)(i)  within field:  Circular arc .............ccooiiiiiii B1
in ‘downward’ direction ... B1
beyond field: straight, with no ‘kink’ on leaving field ..................... B1
(I1)1. vis smaller ... M1
deflection is larger ... A1
2. (magnetic) force is larger ... M1
deflectionis larger ... A1
5 (a) into (plane of) paper/downwards 1 [1]
(b) (i) the centripetal force = mvZ/r 1
mVélr = Bgv hence g¢/m = wrB (some algebra essential) 1 [2]
(ii) g/m =(8.2x10%/(23x10%x0.74) 1
=4.82x 10" Ckg" 1 [2]
(c) (i) mass=(1.6x10"%)/(4.82x 10" x 1.66 x 107%") 1
=2u 1 [2]
(ii) proton + neutron 1 [1]
Dr. Asher Rana www.chemistryonlinetuition.com asherrana@chemistryonlinetution.com

[l

[3]

[3]

[2]

[3]

[2]
[2]



6 (a)

(b)

(c)

(d)

(a)

(b)

(©)

(d)

(i)

(i)
(i)

(ii)

@
(ii)

(i)
(if)
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centripetal fOrCe = MV ..o, B1

MAagNetic fOrce FF = BQV.......ooiiiiiiiiiee e B1

(RENCE) MVA/I = BQV .o B1

FEMV/BQ oo, A0

r, /rﬁ (Ma/Mp) X (Qp/Q) oo C1
= (4 x1.66 x 10°7)/(9.11 x 10" x 2)

= 384 X 10% s A2

r, =(4x1.66x10%"x1.5x10%/(1.2x10°x2x 1.6 x 10™)

S 25,9 M e A2
rs=259x3.64x10° =713 X107 M oo A1
deflected upwards...........cccooooiiii B1
but close to original direCtion ............cccccoiiiiiiiiiiiee e B1
opposite direction to a-particle and ‘through side’........................... B1

e.g. E-field. force independent ofspeed. B-field. force oc peed ... B2
E-field. force along field direction. B-field. force normal etc ... B2
out ofplane ofpaper {not 'upwards')................. LT W B1
v Ir S By N it e |
= (1.67 x 10* X45x106)(0]7x16x](319) .................. Cl
r=048mVE.4 .. N T b Y g . |
ATTOWPOINIINZUPPAZE oo vttt iennen ettt et et ieeenaaanaens Bl
gy = B .. i Yt N v O R CI

E=012x45 x 10°
S et | e SRS | |

gravitational force << Fs or FE
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