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Question

Number Scheme Marks
Q7 (&) | If the lines meet, —1+34=-4+3u and 2+41=2u M1
Solve to give A =0 (=1 but this need not be seen). M1 Al
Also 1-4A=¢ and so a =1. Bl
(4)
® || ijk
-1 3 4| = -6i+2J-3k is perpendicular to both lines and hence to the plane M1 Al
032
The plane has equation r.n=a.n, which is —6x + 2y - 3z = -14,
M1
l.e.—6x+2y-3z2+14=0. Alo.a.e.
(4)
OR (b) | Alternative scheme
Use (1, -1,2) and (« ,-4,0) in equation ax+by+cz+d=0 M1
And third point so three equations, and attempt to solve M1
Obtain 6x—2y+3z = Al
(6x—-2y+3z)-14=0 Alo.a.e.
4)
© | (a,-a,)=i-3j-2k M1
Use formula Bu-22)en _ (i-31-2K)=(-6i+2)-3k) _ -6 M1
In| V(36+4+9) 7
. . 6
Distance Is — Al
7
(3)
[11]
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Number
7(a) i J] K (1
4 1 0|=|4 M1 A2(1,0)
6 -2 1| (2
1) (3
4 |e|0|=5
2) (1
1
rel4(=5 M1Al (5)
(b) 6 1
Equationof | is r=|13 |+t| 4 M1
5 2
6+t 1
At intersection |13+4t |e| 4 |=5 M1
5+2t | (2
:>6+t+4(13+4t)+2(5+2t)=5:>t=—3 M1
Nis (31-1) % Al (4)
() PN+PR = (~3i—12j— 6K )+(~5i —13j 3k ) =189 M1 ALft
J9+144 +36+/25+169 +9 cos NPR =189 Al
NX = NPsin NPR = +/189sin NPR = 3.61 M1Al (5)
14
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?\lﬁiggr Scheme Marks
6.
(a) n=(2j-k)x(3i+2j+2k)=6i-3j-6k o.a.e. (e.g.2i—j—2k) M1 Al
)
(b) Line | has direction 2i-2j — k Bl
. . . 4+2+2 8 M1 Alft
Angle between line | and normal is given by (cos g or sina) = =—
g g y (cos ) N
a =90— £ = 63 degrees to nearest degree. Al awrt
(4)
(c) Alt 1 |Plane P has equation r.(2i —j—2k) =1 M1 Al
Perpendicular distance is -t _8 M1Al
J9oo3
(4)
10
(c) Alt 2 | Parallel plane through A has equation r.m = _?7 M1 Al
Plane P has equation p Azi=2k =% M1
. : . .1 7 8
So O lies between the two and perpendicular distance is §+§ = 3 Al
(4)
(c) Alt3 Distance A to (3,1,2) = V22 + 22 +1° =3 M1Al
Perpendicular distance is ‘3’ sin o = 3x gzg M1A1l
(4)
(c) Alt 4 |Finding Cartesian equation of plane P: 2x -y -2z-1=0 M1 Al
Ina+n,B+ny+d| [2()-13)-2(3)-1] 8
d= = =2 M1AL
JnZ+n?+n? N2% 417 4 27 3
(4)
Notes:
(a) M1|Cross product of the correct vectors
Al|CAO o.e.
(b) B1|CAO
M1 |Angle between “ 2i — j—2k * and 2i -2j — k, formula of correct form
1A1ft|8/9ft
2A1|CAO awrt
(c) 1M1 |Eqn of plane using 2i—j—2k or dist of A from O or finding length of AP
1A1|Correct equation (must have =) or Ato (3,1,2) =3
2M1 | Using correct method to find perpendicular distance
2A1|CAO
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3.(a) AC =3i+6j+2k , BC = -3i+ 4j+3k B1, Bl
4)
(b) Area of triangle ABC = 1[10i -15j+30k|= 44/1225 =17.5 M1 AL o
(© Equation of plane is 10x—15y +30z = -20 or 2x—3y +6z =4 M1
So r. (2i — 3j + 6k) = -4 or correct multiple Al (2)
(8 marks)
Notes

alB1: :&JCJ: =3i+6j+2k cao, any form

a2Bl1l: BC =-3i+4j+3k cao, any form

alM1: Attempt to find cross product, modulus of one term correct.
alAl: cao, any form.

b1M1: modulus of their answer to (a) — condone missing ¥ here. To finding area of triangle
by correct method.

b1A1l: cao.

c1M1: [Using their answer to (a) to] find equation of plane. Look for a.n or b.n or c.n for p.

clAl: cao




