X -8-34

1(i) —| -
yi=| 2 B1
z 6+ 1
Substituting into plane equation:
2(-8-31)-3(-2)+6+1=11 M1
= -16-64A+6+6+41=11
= 53=-151=-3 Al
So point of intersection is (1, -2, 3) '?j]ﬂ
N 2 -3
(if)  Angle between 3 and 0 B1
1 1
cosg = 2X(3)+(-3)x0+1x1 M1 allow M1 for a complete method only for
V1410 any vectors
=(-)0.423 Al
=  acute angle = 65° Al
[4]
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AB=|-1|AC=|-11 B1B1
-1 3
(2]
2 (-2
(i) nAB=| -1||-1|=-4+1+3=0 M1 scalar product
El
-3/(-1
2\ (-1
nAC=|-1||-11|=-2+11-9=0 El
-3)13
= planeis2x-y—-3z=d M1
x=1,y=3,z=-2=>d=2-3+6=5
= planeis2x-y—-3z=5 Al
(5]

2 1
3(i) Normal vectors | _4 |and | Bl
1 -1
Angle between planes is 6, where
oSO — 2x14+(-1)x0+1x (-1) M1 s_calgr p(oduct N
\/22 EIE \/12 L0+ (1) M1 finding invcos of scalar product divided by
two modulae
= 1N12
=  6=73.2°0r1.28rads Al
[4]
" 2 2
@ _loleal-
1 1 Bl
2424
=| -2
1+ 1

= 22+20) - () +(@L+A)=2 M1
= 5+64=2 Al
= A=-% Al
So point of intersection is (1, %2, ¥2) [4]
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4 (i) Plane has equationx —y +2z=c¢ Bl X—y+2z=c¢
@t4,4),2+1+8=c M1 finding ¢
=c=11 Al

(if) );/ - Zz?u} M1
z 9+21

= THA-(2+3)+20+24=11 |y ft their equation from (i)

= 21=-2
= /1 =-1 Al ft their x-y+2z=c
Coordinates are (6, 9, 7) Al cao

[7]
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Physic:

5 (i) AE = \(15% + 20* + 0%) = 25 M1 Al
[2
. 15 3 M1 Any correct form
(i) —
AE=|-20 |=5| -4
0 0
. . 3
Equationof BDis | | | , or -1 15
- " . Al r=|-7|+4| -20
11 0
BD = 15 — 4 = 3 M1 A =3 or 3/5 as appropriate
= Dis (8, -19, 11) Alcao
[4]
(iii) AtA:-3x0+4x0+5%x6=30 M1 One verification
AtB: -3x(-1)+4x(-7)+5x11=30
. . . - A2,1,0 (OR B1 Normal, M1 scalar product with 1 vector in
ALC: -3 x ( 8) +4x ( 6) +5%6=30 the plane, Altwo correct, Al verification with a
3 point
Normal is 4 Bl OR M1 vector form of equation of plane eg
5 [4] r=0i+0j+6k+pu(i+7j-5K)+v(8i+6j+0Kk)
M1 elimination of both parameters Al equation of
plane B1 Normal * )
. 4 4\(15
V) 1 5lag 2|3l _20l—60_60=0 M1 scalar product with one vector in plane =
5 5)(0 0
4 4\(-1
3|AB=|3||-7|=-4-21+25=0 E1
5 5)\5 scalar product with another vector in
4 plane =0
= 3 is normal to plane
5
Equation is 4x + 3y + 5z = 30.
M1 4x+ 3y +52= ...
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
cosg o (39 +3x4+5%5 1 M1 Correct method for any 2 vectors
50 x+/50 2 Al their normals only ( rearranged)
= 9= 60° or 120°
Al cao
sAndMathsTutor.com [4]






