4754 Mark Scheme June 2006
Section B
6 () AtE, 6=2n
=  x=a(n - sin2n)=2an Ml
So OFE = 2arm. Al
Max height is when 8=r M1 O=m, 180°,cos6=-1
= y=a(l-cosn)=2a Al
[4]
iy D _dv/do M1 dy _dv/d0 for theirs
dx dx/do dx dx/do
__a sin @
a(ll—cos 9) M1 i(sin 0) = cosb, i(cos@) =—sing both
_ sind do do
" (1-cos6) Al or equivalent www condone uncancelled a
[3]
(iii)  tan 30° =13 Ml Or gradient=1/\3
= sin @ _ L
(1-cos®) 3
El
= sinHz%(l—cosH)*
When 6="27/3, sin 6=3/2 ML | sin 6=V3/2, cos 0=
(1—cos ON3=(1+w)3=_3 _~N3 El
23 2
BF =a(1 + %) = 3a/2* El
OF = a( 21/3 —\3/2) Bl or equiv.
[6]
(iv) BC =2an - 2a(2n/3 —\3/2) Blft their OE -2their OF
=a(2n/3 +3)
AF =13 x 3a/2 = 3\3a/2 M1 Al
AD =BC + 2AF M1
=a(2n/3 +\3 + 33)
=a(2n/3 + 4\3)
=920 Al
=q=222m 5]
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7() AE=V(15*+20*+0%)=25 M1 Al
(2]
(i) 15 3 M1 Any correct form
AE=| 20 [=5| -4
0 0
. . -1 3
Equation of BD is S Y or -1 15
B B . Al r=|-7|+4| —20
11 0
BD=15= 41=3 M1 A =3 or 3/5 as appropriate
= Dis(8,-19, 11) Alcao
(4]
(i) AtA:-3x0+4x0+5x6=30 M1 One verification

AtB: -3 x (=1)+4 x (-7)+5x11=30
AtC: =3 x (=8)+4 x (=6) + 5 x 6 =30 A2,1,0

(-3
Normal is . B1
5 (4]

(OR BI1 Normal, M1 scalar product with 1 vector in
the plane, Altwo correct, Al verification with a
point

OR M1 vector form of equation of plane eg
r=0i+0j+6k+u(i+7j-5k)+v(8i+6j+0k)

M1 elimination of both parameters Al equation of
plane B1 Normal * )

. 4 4\(15
(iv) 314E=131l-201=60-60=0 M1 scalar product with one vector in plane =
5 5)00 0
4 4\ (-1
3|4B=|3||-7|=—-4-21+25=0 El
5 5)\5 scalar product with another vector in
4 plane =0
= 3 is normal to plane
5
Equation is 4x + 3y + 5z = 30.
MI 4x +3y+5z=...
Al 30
[4] OR as * above OR M1 for subst 1 point in
4x+3y+5z= ,Al for subst 2 further points =30
Al correct equation, B1 Normal
(v) Angle between planes is angle between M1
4 -3
normals 3 and 4
5 5
cosf o 1x(E3)+3x4+5%5 1 M1 Correct method for any 2 vectors
50 x~/50 2 Al their normals only ( rearranged)
- 0= 60° or 120°
Al cao

(4]




