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M3 Paper C — Marking Guide

1 —U— EPE= &5 = 479C M1A1
a con. of ME: mg(a + x) = 4"‘9" M1A1
- a(@a+x) = 2¢ giving 2% —ax—a2=0 Al
Ix (2x+a)(x-a)=0 .. x=-Jaora M1
x>0 . x=a so AB=2a Al @)
2. (a) a:di(v) (i +26e %)) ms? M1A2
() t=1 a=1i+2e7 M1
lal =V(1 +4e %) = 0.5686 M1A1
F=ma=0.25x 0.5686 = 0.142 N (3sf) Al @)
3. @ o=gx2n=3n M1
-1
v=ar=3n1x01=2mor047 ms*(2sf) Al
() resolveT: R—-mg=0 .. R=0.005x 9.8=0.049 N M1A1
resolve «—: F=ma=nraef =0.005x0.1x (2 m)?=0.011N (25f) M1A1
-~ horiz. and vert. components are 0.011 N and 0.049 N respectively
(¢) limiting friction .. F=uR M1
0.01110=0.049u .. u= 20H0 = (.23 (2sf) M1A1 (9
4. (@
portion mass y my
largecone | pm(3r)’3h=9pnr*h 1x3n=2h 2 prh?
small cone | pin2r)2h=Epmr*h | h+ix2h=3h| 4purn?
frustrum L pnr*h y L prr?n?
p = mass per unit volume vy coords. taken vert. from base M2 A3
Vonr’hxy = Upn wy=4h+L=32p M1A1
Byor
(b) o tan o= 763r =4 M2 Al
. o= 16° (nearest degree) Al (@D
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@ F=ma=08v¥ =_% M1
dx X
.'._[4vdv=_[ —i—'; dx M1
giving 2" = 3 +¢ Al
x=2,v=5 - 50= % +¢ M1AL
x=4,v=3 - 18= 3k +¢ M1
solvesimul. 32=k(3 - 2)= 2k M1
. — 32x4 — 128
.. k_ T - ? Al
() c=50-5K="14 V=8 _7 M1AL
restwhenv=0 .. & =7 s0 x=% m M1A1l (12
(@) y
A T P T, B
- M — AMy-3a)
Ty= & = 205 M1AL
_ 2A(5a-y)
T, = e Al
egm. - Ty=T, 2033 = 2402y M1
giving y-3a=3(a-y) ~y=2a Al
9
(b) 9a X
A . P T, B
1o 3
mi=T,—Ty= o 2620 - i3 a_30-(2a+x)] M2 A2
giving X= —24-x - SHM with of = 4, w=2,/54 M1A2
period = 2 =g /3m M1A1l (14)
(@ justbeforeB, resolvel: 60g—R; =0 .. R, =60g M1
just after B, resolve l: 60g— R, = M = 602" = ogg M1A1
. R, =60g — 288 s0 lossof reaction =288 N Al
(b) resolve v'; mgcoso—R=”“’T2 =”3“’—02 M1Al
aP,R=0 .. v*=30gcosd M1
con. of ME: $ m(v*—12) =mgx 30(1-cos@)  M1Al
. V2 =144 + 60g(1 — cosh) Al
combining, V2= 144 + 60g(1 - %) M1
giving V2 = 144 + 60g — 22 .. 3v* = 144 + 60g
s0, VA =48+ 20g .. v=15.6ms™ (3sf) Al
(©  con.of ME: 1 m(V*—12%) =mgx 30 M1A1
giving V2 =144 + 60g .. v=27.1ms® (3f) Al (15)
Totd  (75)
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PMT

Performance Record — M 3 Paper C

Question no. 1 2 3 4 5 6 7 Total
i elasti iabl ircul tre of iabl elasti tion i
Topic(s) arng | acod. | motion | mess | force | spring, | avetical
EPE equilm. SHM circle
Marks 7 7 9 11 12 14 15 75
Student
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