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. 24g . .
Vsinf = 5 or 48 =V cosfx2.4 B1 —Vsin@=Vsinf-2.4g
12
tané Ty M1
2.
0=31(.0)° Al | [3]
() 02x10°  64¢° Ml KE loss = EE gain
2 = 27%0.8 Al e=0.5
AP=13 Al | [3]
(ii) 02x10* 64x02> 0.2V Ml KE / EEbalance
= +
2 2x08 2 Al
v=9.17ms™"' Al (3]
@) mv% =—-mg —0.02mv M1 Newton’s 2™ law, 2 resistive forces.
50g -50g d
YU TOIE Y 0,02 DM —mg —0.02mv =—0.02(50g +v) used
50g+v  dx
[ 500 —1)ﬂ =0.02 AG Al | [3]
500+v dx
(ii) [ S0 = [0.02dx M1 Attempts integration
500+v
0
[SOOIH(SOO +v) - Vl4 =0.02H DMI Appropriate use of v =14, 0
H=9.62m Al [3]
(i) V'sin@ =50sin30—-4g BI -15
V? =(50c0830)" +(~15)° M1
V=458ms"' Al
15=50sin30 — gt Ml
r=1 Al | [5]
2 42g ’
(i) OP’ =(4x50c0s30) +[4x505in30— > } M1
OP=174m Al | [2]
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(i) = 12(4 - 0.6) _21d-0.7) Ml Uses T = A ext either string
0.6 0.7
d=09 Al Must be total length, not extension
12(0.2-0.6) 21(0.2-0.7 . . .
T = ( ) = ( ) Ml Equation with both sides correct
0.6 0.7
w=12 Al [4] Finds either Tension (= 6)
(ii) PE=02x12 (=24) B1+ ft their value of d and their value of W
2 12,2 2 2 PE / KE / EE balance
12x0.1 +]2X0'2=g\’ +12><0.3 +21><0.2 M1
2x0.6 2 2x0.6 2x0.7 Al
v=1.29ms™ Al [4]
2x1.57 2
@ 02x1.5 Fr Ml Newton’s 2" law, acc =—
0.5 r
F
ul=—"1 =045 Al |[2] |Fr=09N
0.2¢g
(i) R=02g - Oig sin30 Ml 1.5
Fr=0.45x1.5 Al 0.675
0.2¢g
5 cos30£0.675 =0.20°0.5 Mi Either
@ =3.93 (greatest) Al
@ =1.38 (least) Al [5]
2
aiiy |2 2g €030 =0.2020.5 Ml
0w=294 Al [2]
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2x0.35sin 2%
G) | OG (sector) = % Bl 0.096482...
X L%
3
0.35° x 47
Area (sector) = ——> 3 B1 0.256563...
5 035 i 0.116666...
OG (triangle) = % and
0.35%sin %
Area (triangle) = % B1 0.053044. ..
0.096482...x0.256563...—
0.116666...x0.053044... M1
=d(0.256563...+ 0.053044...) Al
d =0.06(00)m AG Al [ [6]
(ii) a F><O.35cos%=0.06><14 M1
F=48 Al (2]
@ii)b | F sin%x (0.35 +0.35sin %) M1 Moments about point of contact
+Fcos%><0.3500s%=14><0.06 Al
F=129N Al | [3]
OR
Fx0.35+Frx0.35=14x0.06 (M1) Moments about O
0.35F +0.35Fsin% =14x0.06 (A1) As Fr= Fsin%
F=129N (A1)
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