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M2 Paper C — Marking Guide
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1. (@ v==6ti-s M1A1
a= g—\t’:6i—8j not dependent on t so constant M1Al
(b) F=ma=2a=12i - 16j Al
mag. of F =V[(12)* + ("16)]] =20 N M1Al (7)
2 (@)  X-sect. areaof pipe = nr? = n(0.05)? M1A1
mass of water per second = 6 x 0.0025x x 1000 = 15¢t M1Al
(o)  energy gained = 5 mv* + mgh = £ n(6)” + (150m x 9.8 x 12) M2 Al
= 6390 J= 6.39 kJ (3sf) Al (8)
3 (@ whent=0,v=4ms* Al
(b) particleat restwhen2t?—9t+4=0 i.e. (2t—1)(t—4) =0 M1A1
t=1,4 Al
© 5= [vd=3¢-3¢+atrc M1 A1
whent=0,s=9s0c=9 . s= 22— 2 +4t+9 Al
disp. whent=6is 2 (6)° — 3 (6)° + 4(6) + 9 M1
=144-162+24+9=15m Al 9
4. A%S
S<+—
R
A r}['g
%R
reolveT: £ S+R-mg=0 M1
resolve »>: +R-S=0 M1
solvesimul. giving S=1iR .. R= 2 mg M1A1
mom. about top of ladder R.2acos6 — % R.2asind — mg.acos6 = 0 M1Al
s tang= B - 5 M2A1 (9)
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(@ vert.disp.=0 .. 8u,—+g(8)>=0 M1A1
uy = < g(8) =4g Al
horiz. disp. =24 .. 8u,=24 sou,=3 M1A1l
(b) initial speed = V[(4g)® + 3°] = 39.3 ms* (3<f) M1A1l
(©)  max. ht. when vert. vel =0 .. 0= (4g)* - 2gs M1A1
somax. ht.=8g=78.4m Al
(d)  e.g.small X-section, reasonable to treat as particle and ignore air res.
but, significant loss of mass during flight .. model not very suitable B3 (13)
(@  cons. of mom: 3mu+ 0= 3mv; + 2mv, M1
3Vl + 2\/2 =3u Al
TR =2 . 3v,-3v=2u M1A1
solve simul. giving v; = %uandvzzu M1Al
(b)  cons. of mom: 2mu + 0 = 2mw; + 2nw, M1
w;+W,=U Al
%:e.'. Wo —W; = €eu Al
solve simul. giving wy = 5 u(1—¢) M1A1
A and B collide again so speed of B < speed of A M1
Jul-e<ius 3e>5 -3 ne>1 M1ALl (14
(@  fromtriangle properties, area of BCD = % area of ABD B1
- areaof BCD = 1 (4 x 2d x V3d) = 1 V3d? M1A1
(b)
portion | mass y my
ABD | N3dp | iyad |dp
2 3
BCD | 1vyadp | tV3d | dp
ABCD | 2Vadp |y | Bdp
p =mass per unit area y coords. taken vert. from BD M3 A3
G- 9P _ ad _ a4
9 U =
y= %ﬁdzp_m-ngd M1A1
© A
0
D B
4
6 = tan % = a1 43 M1A1
req'd angle =60 — 6 = 22.4° (1dp) M1A1 (15
Total (75)
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Performance Record — M 2 Paper C

Question no. 1 2 3 4 5 6 7 Total
i ij KE + PE iabl stati jectil Ilisi tre of
Topi C(S) L a{I s Z\?(r:lel. e Iadcllcers projectiles | collisions ;e;geo
prob.
Marks 7 8 9 9 13 14 15 75
Student
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