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M3 Paper B — Marking Guide

1 (@) s=¢e" —1=0.3499 m = 35 cm (nearest cm) MI Al
®)  v= % = 3¢¥ M1 Al
t
when =0, v=3ms" Al
© a=9% =9¢¥ms? Al
dr
(d)  e.g. model predicts increasing accel., more likely to be decreasing Bl @)
2 (@)
20N
resolve —»: 20— T'sin30°=0 ... T=40N MI1 A2
(b)  letnatural lengthbe/ .. T= % = w MI Al
T=40 .. [=2(1.2-1]) giving/=0.8 m Al
— A% _ 80x04% _
EPE = 4 = S0-=81 M1 A1  (8)
3. (a) sina=1 . a=30° M1
ZBOA =90+ o= 120° Al
(b) resolve N\: T'—mgcosf = ’”:2 Ml
atB,T=0,60=120° -.v'=1lga Al
con. of ME: 3 m(u’ —v*)=mgx 3 a M1
v =u’—3ga Al
combining, % ga =u’-3ga . u’= T ga M1 A1 (8)
4, (@)  amplitude = 1 (14-6)=4m Bl
period =2 x 6 =123 hours B1
() x=acosax ..  1=4cosax M1 Al
cosar=—1 - or=18235, .. Al
: — 2n — 1 . — 4
period = 2 =122 . 0= 5% M1
giving ¢=1.8235 + 4% =3.6277 hours Al
depth 9 m at 11 am + 3.6277 hours = 2.38 pm (nearest min.) Al
(c) depth 9 m again when @ =2n — 1.8235 =4.4597 M1
t=4.4597 + % =8.8723 Al
wait until 11 am + 8.8723 hours = 7.52 pm Ml
.. 2 hours 52 min. wait (nearest min.) Al 12)
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(@) VA lety = -+ x, p=mass per unit volume M1
—  th
r %pnrzh x= jo p7zy2xdx Al
» — ho2 -y
0 hox 1Ph x= [ Sx de= S [4]g MI Al
1,2, . — 1 2 . -3
1ihx=1rr o x=3h M1 Al
()
portion mass y my
L2y — 1 3 3 1 4
cone ngTU" Xr = EPTU" y v Iy pTU"
hemisphere Ixpxdmi=2pn? | r+dr=44r| Lpm’
paperweight prr’ y L pmr
p = mass per unit volume y coords. taken vert. from vertex M2 A3
prx y =LZpmt o y=1r M1 Al (13)
(@) 4R resolve T: R—mg=0, R=mg M1
,uR<_|: resolvee:pLR:mTvz, ZR= ’%2 M1 Al
mg combining, £ mg = %z M1
- V' =2 gx40 giving v=12.5ms" (3sf) Al
(b) R resolve T: Rcos 25 — uR sin 25 — mg =0 MI Al
=___m
,I.LR R cos 25—%sin 25
25° "mg resolve «—: Rsin 25 + uR cos 25 = "’Tvz MI Al
.. mg (sin 25+2 cos 25) o
combining, W =5 Ml
sin 2cos
giving v = DEEEE) L~ 20,43 Al
5
% increase = 22434232 % 100% = 63% (nearest WN) M1 Al (13)
—,dv _ 2 2 _ _-4
(@ a VE 5 X - Gy M2 A2
) %:ﬁ.'.‘[(x+l)dx:_[2dt M2
%xz +x=2t+c Al
t=0,x=0 . c=0 so x"+2x=4¢ Ml
t=T,x=d -.d+2d=4T Al
t=T+9,x=d+4 . (d+4)>+2(d+4)=4T+9) M1
combining, d* +8d+ 16 +2d+ 8 =d*+2d + 36 Ml
giving 8d=12 so d=1.5 Al
(c) (1.5 +2(1.5) = 4T giving 7= % or 1.3125 s M1 A1 (14)
Total (75)
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Performance Record — M3 Paper B

Question no. 1 2 3 4 5 6 7 Total
TOpiC(S) variable elastic motion in SHM centre of circular variable
accel. string, a vertical mass by motion, accel.
EPE circle integr., banked
composite | track
body
Marks 7 8 8 12 13 13 14 75
Student
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