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1 0=(15sin40°)t—gt’ /2 Ml Accept quoting the formula
T =2Vsin 6 /g for the time of flight
t=1.93 Al
[2]
2 (i) x=2x0.6sin(7/4)/(37/4)[=0.36(0)] B1 Centre of mass from O
d? =0.6>+0.36> —2 x 0.6 x 0.36cos(7/4) | M1
d=10.429 Al
[3]
(i) Ml
sina /0.36 = sin( 77 /4)/0.429 Al
a =36.4° or0.635° Al
[3]
3 (i) EEgain B1 EE gain = 0.1
=2 x 24[V (0.6* + 0.25%) — 0.6]*/(2 x 0.6)
m x 0.5%/2=0.1 Ml KE loss = EE gain
m = 0.8 (kg) AG Al
[3]
(i) T=24x(0.65-0.6)/0.6 (=2) B1
2 x 2 x0.25/0.65=0.8a M1 Newton’s Second Law with attempt to
resolve 2T
a=192 Al
[3]
4 (i) a=0whenx=2.5 B1
vdv/dx =15 — 6x Mil
jvdv - j(15 ~ 6x)dx
vi2=15x-32%] (+ o) Al
Ml For use of limits 0 and 2.5 or evaluating
¢(=0)
v=06.12 Al
[5]
(ii) Solves 15x —3x* =0 M1 x = 5. Accept assumption ¢ = 0.
a(=15-6x5)=-15ms Al
(2]
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5 (@) M1 Moments about A, 3 terms
19%x0.6/3+Tx022=Tx0.6 Al
T=10 AG Al
[3]
(i) 10= 2(0.11+0.6—0.7)/0.7 M1
A =700 Al
[2]
(iii) F> =102 +(19-10)2 M1
F=13.5 Al
a =tan ' (9/10) = 42.(0)° (with horizontal) B1 Or for a = tan "' (10/9) = 48° (with
vertical)
[3]
6 (i) 5=04(Vsina)—gx04°/2 Ml a is the angle of projection
Vsina =14.5 Al
0.4(Vcosar ) =12 hence Vcosa =30 B1
V=+(30"+14.5% Ml Ortana = 14.5/30
V=333 Al a =258"°
a =25.8° Bl V=333
[6]
(i) v=14.5-04g Bl v=1(14.5 - 2g x 5)
tanf= (14.5 — 0.4g)/30 M1 tan@= (14.5> - 2g x 5) / 30
0= tan'0.35 = 19.3° with the horizontal Al
OR [3]
dy/dx = xtan o — gx’sec’ & /(2V?) M1 For differentiating the trajectory equation
tan® = tan25.8° — 10 x 12sec’25.8°/33.37 Ml For attempting to substitute x, ¢ and v
6 = 19.3° with the horizontal Al
7 () 03w 2 x05=T+0.36x 0.3g Ml Newton’s Second Law, 3 terms
02w x0.5=T-0.36x0.2¢g Al Both correct
0.1w?* x0.5=036x0.5g Ml
w =06 Al
T=03x6" x0.5-036x0.3x 10 M1
T=432 Al
[6]
(i) (@ 020°r=03m°(1-1) MI 03w*R=02w°*(1-R)
r=0.6 Al R=04
rp=0.6mandryp=04m Alft
[3]
(i) (b) 0.48=0.2v,%/0.6 or 0.48 = 0.3VQ2/0.4 M1 Newton’s Second Law radially
vp=1.2 Al
vp=0.8 Al
[3]
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