4763 Mark Scheme June 2007
1(@)() |[ Velocity ] =L T Bl (Deduct 1 mark if answers given as
-1 -2 -2
[ Acceleration] =L T B1 ms™, ms™, kgms™ etc)
[Force] =MLT™ B1
[ Density ] =M L3 B1
[Pressure] =ML T2 B1
5
(i) [[P]=MLT?
[V ]=(MLP)LTH? M1 Finding dimensions of 2nd or 3rd
CMLAT2 AL term
[pghl=(ML3)LT?) (L) =MLT? Al
All 3 terms have the same dimensions E1l Allow e.g. ‘Equation is
4| dimensionally consistent’
following correct work
(b)()
/\}L
227 ‘ M1 For a “‘cos’ curve (starting at the
; highest point)
{-6 -
Al Approx correct values marked on
2 | both axes
0 +— >
34 t
(i) L2
Period — = 3.49 M1 ,
-1.8 Accept =
@ Al P 349
M1 For h=c+acos/sin with either
c=1(16+22)ora=1(22-16
h=1.9 + 0.3cos1.8t F1 :(16+22) 2 )
4
(iii) {When h=1.7, float is 0.2 m below centre
Acceleration is w’x =1.8% x0.2 M1A1 Award M1 if there is at most one
=0.648 ms™ upwards Alcao |error
3
OR When h=17, cosl8t=-2
(1.8t=2.30, t=1.28 )
Acceleration h =-0.3x1.82 cos1.8t M1
=-0.3x1.8° x (-2 Al

=0.648 ms~2 upwards Al cao
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2 (i) | Rcos60=0.4x9.8 M1 Resolving vertically
Normal reaction is 7.84 N Al (e.g. Rsin60=mg is M1AO
2 R =mgcos60 is MO )
(i) M1 Horizontal equation of motion
2 2
/2 M1 Acceleration ~— (Mo for V—)
Rsin60=0.4x — Al r 2.7
2.7sin 60
Speed is 6.3ms™ Al cao
4
OR M1 Horizontal equation of motion
Rsin60 = 0.4 x (2.75in 60)w? Al or R=04x2.7xa’
o =2.694
v =(2.7sin 60)» M1 Forv=rew (MO for v=27w)
Speed is 6.3ms™ Al cao
(iii) | By conservation of energy, M1 Equation involving KE and PE
104x (97 -v?)=0.4x9.8x (2.7 +2.7cos6) Al
81-v? =52.92 + 52.92cos @
v? =28.08 - 52.92cos & Al Any (reasonable) correct form
3| e.g. v’ =81-52.92(1+cosé)
(iv) v2 M1 Radial equation with 3 terms
R+O.4x9.8cos¢9=0.4xﬁ Al
0.4 ' M1 Substituting expression for v?
R+ 3.92cos€:5(28.08—52.920059) Al
R +3.92cosd =4.16 — 7.84cos SRIf 0 is tak he d d
R < 4.16 —11.76cos 0 f 0 is taken to the downwar
El vertical, maximum marks are:
5| MZ1AO0AO in (iii)
M1A1IM1A1EOQ in (iv)
(v) |[Leaves surface when R=0 M1
cosd _ 416 Al
11.76
2 _28.08-5202x 28 (_g3s
VT =28.08-52.92x - — - (=9.36) M1 Dependent on previous M1
. mv?
. a or using mg cosH:T
Speed is 3.06 ms Al cao
4
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3 (i) |Tensionis 637x0.1=63.7N Bl
Energy is +x 637 x 0.1° M1
=3.185J Al
(if) |Let @ be angle between RA and vertical
cosf=2 (6=67.4°) Bl
Tcosd=mg M1 Resolving vertically
63.7><%:m><9.8 Al
Mass of ring is 2.5 kg E1
(iii) M1 Considering PE
Loss of PE is 2.5x9.8x (0.9 -0.5) Al or PE at start and finish
M1 Award M1 if not more than one
error
EE at lowest point is 2 x 637 x0.3* (=28.665) |Al
By conservation of energy, M1 Equation involving KE, PE and EE
25x9.8x04+2x250° =1x637x03°-3185 |F1
9.8 +1.25u% = 25.48
u? =12.544
u=354 Al cao
(iv) [From lowest point to level of A,
Loss of EE is 28.665 M1 EE at “start’ and at level of A
Gain in PE is 2.5x9.8x 0.9 = 22.05 M1 PE at ‘start’ and at level of A
(For M2 it must be the same ‘start”)
M1 Comparing EE and PE (or
equivalent,
Since 28.665 > 22.05, e.g. 1mu®+3.185=mgx05+1mv?*)
Ring will rise above level of A Al cao Fully correct derivation

SR If 637 is used as modulus,
maximum marks are:

(i) BOM1AO

(i) BIM1A1EO

(iii) MIAIM1A1IM1F1A0
(iv) MIM1M1A0
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4 (a) (P 2
Area is Lx3dx =[%x4 ]O=4 B1
2
jxydx :Jx"'dx M1
0
2
e Y Al
_ 64
=—=16
X 4 Al
2
J% y? dx =J 2 x° dx M1 Condone omission of 1
0
2 64
= [ﬁx7 ]0 == Al
1,2
= y“dx
y — J‘Z Ml
Iydx
16
= % == Al Accept 2.3 from correct working
(b)(i) ) 2 7 may be omitted throughout
Volume is J;zyzdx =J 7(4 - x?)dx M1
1
=7r[4x—%x3 ]fz%;z Al For &
2
jzzxyzdx =J 7 x(4 — x*)dx M1
1
=7 2X2—%X4 ]122%72 Al For 2
2
% i M1
J‘ﬂ' y2 dx
9
451_”2221,35 E1 Must be fully correct
3 20
) Height of solid is h =23 Bl _
(i) Th=mgx0.35 II;/Ill Taking moments
F=T=0.10Img, R=mg
Least coefficient of friction is % =0.101 Al Must be fully correct

(e.9. A0 if m=27 isused)
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