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M1 Paper B — Marking Guide

1 (@ a=%z%[(4i—7j)—(—2i+j)]=3i—4j M1A1l
(b) F=ma=5@3i-4) M1
mag. of F =5V(3 +4%) = 25N M1A1
req d angle = tan™ 3 = 37° to nearest degree M1A1 (7)
2. (@  cons. of mom: 3mu—2mu=2mv (dir" of B after coll. taken as +ve) M2
mu:2mv.'.v:%u Al
hence, speed of B halved and change of sign means dir" has reversed Bl
(b)  impulse=A mom:i.e for A, 9m=0-("3mu) M2
IMm=3mu .. u=3 Al @)
3. T
x—=>B A T
P Il % Q
100g 60g 20g
(@ resolveT: 3T =180g M1
T=60g, sotensionin cableat P =120g. Al
(b)  momentsabout P: 100gx + 60g(1.25) + 20g(1.5) = 3T M2 A1l
100gx = 75g, so x = 0.75 and hence BP = 0.75m M1A1l
© weight acts at middle of platform Bl
(i)  platform doesn’t bend Bl 9
4. (@ useofs=ut+ < at’ for OL (54m, t = 1) and OM (144m, t = 4) M2
togive54=u+Ja and 144=4u+8a Al
solve simult. to givea= ~12ms? M1A1
(b) forON, u=60,a=712,v=0 M1
V2 = U? + 2as, 0 0 = 3600 — 24s M1
s=150m, so MN = 150 — 144 = 6m. M1A1 (9
5. @
F, -
H
= W
B2
(b)  resolve perp. to plane: R—2gcos30° =0 .. R=gV3 M1A1
resolve// to plane: H—F —2gsin30° =0 M1
H-g-g=0 ..H=2g Al
F:H=g:2g=1:2 Al
(c) friction varies between uR up plane (to prevent movement down plane)
and uR down plane (to prevent movement up plane) B2 (11
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Re
Re| [T ],D

(@ ac"=Z2=2ms? M1A1
for car and van, egn. of motion is D — 1200 = 2000 2 M1
D=3700N Al
(b) 1200 divided inratio 1.25: 0.75 i.e.5: 3 M1
car resistance = %x 1200 = 750 N, so caravan resistance is 450 N Al
for car, egn. of motionis3700—-750—-T = 1250><% M1
T=13875N Al
(¢  forvan, 450=750a .a="2 ms? M1A1
u=25v=0a="2 usevV=u’+2as M1
0=625-2s ~.s=520.8m M1A1
(d) eg. caravan may nose down at front, may not stay in astraight line B1
so dist. likely to be less than that calculated in (c) Bl (15)
(@) dist. between Alison and Bill = V[(5)? + 129)] = 13 km M1A1
(b) |3i+]j]=+10; speed=2V10 M1
V=23 +j)=6i + 2 M1A1l
(c)  afterthours, Alisonisat (2t)i + (5t)] M1A1l
Bill isat (6t —5)i + (2t + 12)] Al
rel to A, pos” vector of Bis (6t —5— 2t)i + (2t + 12 — 5t)j M1
=(4t-5)i +(12-3t)j] km Al
(d d?=(4t-5)%+ (12 -3t)? M1
= 16t> — 40t + 25 + 144 — 72t + 9t* = 25t° — 112t + 169 Al
(e d*<121 .. 25t°—112t+169<121 M1
25t2 — 112t + 48 < 0, s0 (25t — 12)(t—4) < 0 A1M1
suitable method to get $2 <t <4 Al
length of time = 3% hours = 3 hours 31 minutes (to nearest minute) Al an
Total (75)
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Performance Record — M 1 Paper B

Question no. 1 2 3 4 5 6 7 Total
i i,j . of ts, jf stati ected eed,
TOpI C(S) :/e::tors, ﬁ?(?ri.,o mgg]eflr: :g ;cr;ltl:ecl) r " i ncll.cS E?)gines ?g . posn.
F=ma impulse friction
Marks 7 7 9 9 11 15 17 75
Student
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