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0.2:2—”: w=107 M1 For relevant use of 2z
[0 [0
Al For correct value 10z
Hence maximum speed is 0.3x107=37~9.42ms* |M1 For relevant use of v=aw
VA For correct value 37 or 9.42
Maximum acc is 0.3x (107)2 = 3072 ~ 296 m s 2 M1 For relevant use of am?
A1) 6 | For correct value 30z or 296
(i) Aand B moveoff L and || resp.tolineof centres (M1 For correct directions of motion after impact
2mvg = mucosé Al For correct momentum equation
Vg = eucoséd Al For correct restitution equation
Hence e=0.5 Al 4 | For correct answer 0.5
(ii) v,=using B1 For correct equation
Hence v, =vg = usind =0.5ucosé M1 For forming the relevant equation for 6
So #=tan10.5~ 26.6° Al 3 | For correct value 26.6
80 OOOV%:—Q? 000+ 50v?) M1 For using Newton |1 to form a DE
X
L i dv
Al For correct equation including vd—
X
Hence x=- 1600v2 M1 For separation of variables
540+v
=-800In(540+V?) + k M1 For logarithmic form of integral
AL/ For correct integration of (their) i 5
cVv
v =90 when x=0= k =800In8640 M1 For use of initia condition to find k
Hence when v=0, x=800In16 M1 For evaluation of required distance
(The previous two M marks can equivalently
be earned by using definite integration)
So distance is 2220 m approximately Al .8 For correct value 2220
(i) Greatest tension :%:1848 N M1 For use of % at lowest point
Al 2 | For correct answer 1848
2
i)y @ mg><60=213—22?‘__’(60—25)2 M1 For use of correct EPE formula /12—):
X
Al For correct unsimplified expression for EPE
Hence the girl’s massis 55 kg M1 For use of equation involving EPE and GPE
Al 4 | For correct answer 55
1 > 1320 2 . .
(b) 55gx30=5x55v"+ > 25>< (30-25) M1 For energy equation with KE, GPE and EPE
X
AL/ For equation with all terms correct
So v? =564, hence speed is 23.7ms ! Al 3| For correct answer 24.3
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(i) Radia accis % =282ms? B1 For correct value 28.2
Transverse accis gsin40° = 6.30 ms? Bl 2 | For correct value 6.30
(i) $x0.3x(6.5° —v*) = 0.3x9.8x1.5(cos40° — c0s#°) | M1 For equating PE gain to KE loss, or equiv
Bl For correct expression for PE gain
Bl For correct expression for KE loss
Hence 42.25-v? = 29.4(cos40° — cos6®)
i.e. v2 ~19.7+29.4c0s6° Al 4 | For showing given answer correctly
Ve . . omv
(i) T-0.3g cos¢9°=0.3><1—5 M1 For use of Newton Il, including —— term
. r
Al For correct (unsimplified) equation
Hence T = 2.94c0s6° + 0.2(19.7 + 29.4c0s6°) M1 For substitution, to obtain expression for T
=3.95+8.82cos6° Al 4 | For correct answer
(iv) T =0 when 3.95+8.82c0s6°=0 M1 For equating T to zero to find cosé
Hence v? =19.7+ 29.4x(—%) =>Vv=256 M1 For using this cosé tofind v
Al 3 | For correct answer 2.56
(i) Mom @ B for BAC: V x1.6=150x0.4+270x1.2 (M1 For suitable moments equation for BAC
Hence V. =240 Al For correct value for V. (or equivalent)
Mom @ Cfor AC: V,x0.8+H 4 x25=270x04 |M1 For a moments equation for one rod with all
required forcesincluded
Al For a correct equation
Res T for AC: V, +V =270 M1 For another equation leading to V,
Hence V, =270—-240=30 N (upwards) Al For correct magnitude and direction
and 2.5H, =108-0.8x30= H, =33.6 N (right) (M1 For substituting back to find H 5
Al 8 | For correct magnitude and direction
(ii) Vg =270+150-V, =180 M1 For finding all of Vg, Hg and H
AL/ For correct Vg
Hg=Hc.=H,=336 AL/ For both Hg and H correct
Hp _336_ 0.187, He 336 514 M1 For considering ratios at B and C, or equiv
Vg 180 Ve 240
Hence friction islimiting at B A1) For identifying point with larger ratio
Valueof x4 is0.187 A1) 6 | For identifying the larger ratio as u
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Tap :O—gx(1.5—0.8) =1715 M1 For using Hook’slaw to find either tension
196 .
Tep = ﬁx (2.6-1.5-0.8)=735 Al For both tensions correct
Tap —Tgp =98=10g , hence equilibrium M1 For considering Typ =mg+Tgp , OF equiv
Al 4 | For showing given result correctly
(if) Extension of PAis 1.5+ x-0.8=0.7+X M1 For finding either extension in terms of x
Hence Typ = %(0.7 + X) = 245(0.7 + X) Al For showing one given answer correctly
and Tgp = %(1.1— x—0.8) =245(0.3—x) Al 3 | For showing the other given answer correctly
(iif)  245(0.3—x) +10g — 245(07.+ x) =10% M1 For use of Newton Il, at ageneral position
Al For a correct equation
Hence X =-49x, so the motion is SHM Al 3 | For showing the given result correctly
(iv) 0.2=0.25cos(7t) M1 For use of £0.2 in SHM equation involving t
Al For a correct equation for arelevant time
Hence half of time above mid-ptis t =0.0919...  |Al For correct value for arelevant time
Proportionis + =0.205 M1 For relating t to period of oscillation
7lw
Al 5| For correct proportion 0.205
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