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M3 Paper E — Marking Guide

1. (@ a= di(v) = (26%i + 2j ) cms? M1A1
t
(b) 2 +2j =k(4i +]), comparingj components, k = 2 M1Al
. 26%=8,t=1In4=0.69s(2sf) M1A1
(c) eg.predictsv, aincreasing to very large values B1 (7)
2 (@  work done= _[; 5+4¢ * dx = [5x—4e "} M1A1
=(5-4e ) - (0-4)=9-4e =753 (3) M1A1
(b)  work done = changein KE M1
. 9-4et=1x04x(V-2) M1A1
giving v = 6.45ms* (3sf) Al (8)
3. @ resolve T: Tcos60° —mg=0 M1
560 T %T:O.1x9.8 Al
' givingT=1.96N Al
mg
(b) resolve<«: Tsin60° =mref M1A1
let length of string=1 .. r=1sn60° so 1.96=0.1x | x 4? M1A1
giving 1 =1.225m Al (8)
4. @ X="efx - 012=|"a?x0.03| givingw=2 M1A1
period = 2= = 1 seconds M1A1
(b) V=daf(@®-x) .. 0.08=2%a’-0.03%) M1A1
givinga=0.05mor5cm Al
() Vmx = @a=2x0.05=0.1ms"or 10 cms™ M1A1 (9
5. (@ by symmetry Bl
(b) A 1.2 1.2 B
by Pythag. distance of object from A =1.25 M1
T= A& = 280025 — 70 M1A1l
[
reolve T: 2Tsina—mg=0 M1A1
sna=-L o 2x70x £ =mx9.8 M1
giving m=4Kkg Al
2 2
(€ EPE=2x A =2x 2005 -375) M1Al (10)
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(@  xx J'; pry® dx = J'; pry?x dx .. XX J'; y2dx = J'; y2x dx B1
j; y2dx = jl (x2+1)?dx = J'l (x* +2x2 +1) dx M1AL
=[x+ 2X3+x5=28 M1A1l
1
jo y2x dx=_[0 x(x? +1)? dx=_[O (x® +2x% + X) dx M1
=[x+ X+ 15 =1 M1A1
o x=1+28 =5 y=0 by symmetry .. coordsare($,0) M1A1
_s
(b) o tanoc:Tfi:% M1A1l
*. a=11° (nearest degree) Al (13)
(@  full circlesif T> 0 at max height Bl
resolve l: T+mg= ﬂz o B ° >mg M1A1
con. of ME: 3 m(u® —v2) mg x 1.2 M1A1
- v2 =u’-24g M1
combining, % >g M1
giving?>3g . u> ,/3g Al
(b) resolve\: T—-mgcosé = msz M1
when slack, T=0 .. vV =~0.6g cos6 Al
con. of ME: 4 m(u®—V?) = 0.6mg(1 — cos ) M1A1
5 V?=25-1.2g(1 - cosh) M1
combining, ~0.6g cos® = 25— 1.2g(1 - cos0) M1
giving cosé = 129 25 0 =139 (nearest deg) Al
(€ V= ~0.6g(*3L 25) giving V2 = 4.413 M1
vertically: u= 44.413sin41°, a="g, v=0 (for greatest height) M1
using vV’ = u? + 2as, 0= 4.413sin*41° — 2gs M1A1
giving s=0.098 m = 10 cm (nearest cm) Al (20)
Totd  (75)

© Solomon Press

M3t MARKS page 3

PMT



Performance Record —M 3 Paper E

Question no. 1 2 3 4 5 6 7 Total
i variable variable circular SHM elastic centre of motion in
TOpI C(S) accel. force, motion string, mass by avertical
work EPE integr., circle
done equilm.
Marks 7 8 8 9 10 13 20 75
Student
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