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M2 Paper A — Marking Guide

1 cons. of mom: m(5) —m(3) = mvy + mv, M1
V1+V2:2 Al
5\:2(1\131):% S V2—V1:4 M1Al
solvesimul. giving v; = 1 ms* so speedis1 ms?, v,=3ms"* M1A1l (6)
2. @ v==-(a-3i+1if] M1A1
whent=0,v="3i ms* Al
(b) at=2,v=i+2 . |v|=V(1*+2%)=A5 M2 Al
KElost = 3 (3)(3°-5) = 6J M1A1l (8)
3. (@ (i) uniformrod Bl
(i) particle Bl
(b) S<+—A
v
750
v
15¢g
B uR
resolveT: R-159—75g=0 .. R=90g M1
resolve—»: uR-S=0 .. S=30g M1Al
mom. about B S.8sin6 — 15g.4c0s0 — 75g.dcosf = 0 M1Al
8Stan6— 60g = 75gd M1
d= % =56 ..AP=8-56=24m M1Al (10)
4. (@ ac(3t’-5) .. a=k(3t°-5) M1
v= _[adtzk(t3—5t)+c M1A1
whent=0,v=0s0c=0 Al
whent=3,v=3s03=k(27-15) .. k=1 M1A1
a=1(3t*-5) Al
b) s= Jvdt=%(%t4—%t2)+c M1 AL
— — — . — 4 2
whent=0,s=0s0c=0 .. s=1(3t'-23t%) M1
— 2 2 10 \ — 2032
s= 2 t(5t°- )= & t5(t°- 10) Al (11)
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5 (@b
portion | mass X y mx my
ABFG | 256p 4 16 1024p | 4096p
CDEF | 128p 16 4 2048p | 512p
total 384p X y 3072p | 4608p
p =massper unit area X, y coords. taken horiz. / vert. from G M3 A2
X = ;2 =8s0must lieon BF M1A1
Y= %2 =12 - dist from AB = 20 cm M1A1l
© A
20 M1
8
tand= = .. 6=21.8°(1dp) M1A1 (12
6. (@ £ -R=ma .. 2% _1800=1200a M2 A1l
s a=225ms? Al
(b) amax.speed,a=0, & —R=0 .. ¥ _1800=0 so v=50ms’ M1Al
KE = %x1200><502=1500000\]= 1500 kJ M1A1l
© £ -R-mgsna=0 .. 20 _1800-1200(9.8)sinc:=0 M2 A1
sine=¢3 .. a=8.8°(1dp) M1A1l (13)
7. (@  particle moving freely under gravity B2
(b) vert.disp.=0..t(usno—2gt) =0 M1
t=0at O, werequire 49sin30°-4.9t=0 ..t=5 M1Al
horiz. disp. = utcoso = 49(5)cos30° = 212.17 M1Al
i.e. 212 — 170 beyond hole = 42.2 m (3sf) Al
()  when horiz. disp. = 170, utcosee = 170 ... t =4.006 M1
horiz. vel. = ucosa = 42.44 vert. vel. = usina— gt = "14.76 A2
mag. of vel =[(42.44) + (114.76)?] = 44.9 ms™ (3f) M1A1
req’d angle = tan™* 4478 = 19.2° below horizontal (3sf) M1A1 (15)
Tota (75)
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Performance Record — M 2 Paper A

Question no. 1 2 3 4 5 6 7 Total
i lisi Stati iabl 1t , jectil
Topic(s) T dcuts | ladder | acod. | oimass | KE |
prob.
Marks 6 8 10 11 12 13 15 75
Student
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