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M3 Paper F — Marking Guide

. _r4 _r4
1. (@ impulse= jl Fdt = jl (4t +3) dt M1
= [2+3t]] =(32+12) - (2+3) =39Ns M1A1
() [) Fdt=my-u) M1
o[22 +3t] § =1.5(22-0) Al
giving 2T?+3T-33=0 Al
quad. form. givesT =74.88,3.38; T>0 .. T=3.38s(3sf) M1Al (8)
2. (@  con.of ME: 1 mv=mgh M1
giving V= 2g(r — rcosf) = 2x 9.8 x 1.25(1 — cos6) = 24.5(1 — cosd) M1A1
(b) resolve ¢': mgcosG—R:”“’TZ:%; M1A1l
leaves surfacewhen R=0 .. V* = 1.25gcos 0 M1
combining, 24.5(1 — cosé6) = 1.25g cos@ M1
. 245=c0s6(1.25x 9.8 + 24.5)
giving cos = 2> = 2 Al (8)
3. (a) a:v% = 00k M1
< | 150v dv = | 500-kx dx M1
75v° = 500x — 5 k< + ¢ Al
x=0,v=0 ..c=0 M1
x=40,v=16 .. 19200 = 20000 — 800k giving k=1 M1Al
(b)  VmaWhena=0 .. 22X =0 so x=500 M1
75Vma® = 250000 — 125000 giving Vime = 41 ms™ (2sf) M1A1
(© whenv=0, 500x— 2+ x*=0 M1
. $X(1000-x) =0 so x=0 (at O) or 1000 .. OA=1000 m M1Al (12)
4. (@ R Tyw iR resolveN: R—2gcos30=0 .. R=V3g M1Al
friction=uR= 1V3xV3g= 3 g Al
30° 'mg work done = Fs= %x 9.8x22=10.78J M1Al
(b) changein GPE =mgh=2x 9.8 x 2.2sin 30 = 21.56 J (l0ss) M1Al
(¢)  work done = loss of GPE — gain of EPE M1
- 10.78=21.56 — &% M1A1
giving 07 =10.78 so A =66 N M1ALl (12)
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(@)
portion mass y my
largecylinder | pxn(21)*>x2 h=£pnr*h Sho | 2pmrh?
small cylinder prr’h h | %purtn?
2 \7 212
flask %pnr h y %pnr h
p = mass per unit volume y coords. taken vert. from open face M2 A3
Spurthx Y = 2pnr’t? o y=3h+5=2h M1A1
(b)
portion mass y my
flask 2 purth 2h 2 prrPh?
liquid kpmrh Zh %kpnrzh2
full flask (% +K)pnr’h é—g h (% +3 K)prr’h?
p = mass per unit volume y coords. taken vert. from open face M2 A2
(% +K)pnrh x %h=(%+%k)pnr2h2 M1
5 15(3 +K) =22(3 +5K), 25+ 15k =33+ 11k, k=2 M1A1
(c)  e.g.whenfull the centre of massisin top half so easily knocked over B2 (16)
(@ V=d(@-x) Bl
Xx=%3,v=+6 .. 36=af(a®-9) giving af:% M1A1
X=+225v=+8 .. 64=cf(a’ - & M1
‘e — 2
combining, 64 = % a-&a M1
giving 16(a” - 9) = 9(a” - & Al
256a” — 2304 = 144a° — 729
soa’=80 =25 a=L . AB=75m M1A1
2 _ . — — —
() =2 .64=f(Z-8)0af=8, 0=28 M1A1
period= 2= =21+ 8 = 35 M1A1
(© KE=3m/=3x25x 8 (2 -105%)=11527 M1A2
(d x=acosat .. —25=375cosat M1A1
cosat= -3 . at=2E M1
st=Zs 8oz Al (19)

Totd  (75)
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Perfor mance Record — M 3 Paper F

Question no. 1 2 3 4 5 6 Total
i iabl tion i iabl dlasti tre of SHM
Topic(s) force, | avertical | aod. | Sring, | mess
impulse circle EPE
Marks 8 8 12 12 16 19 75
Student
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