6(2) i j Kk o
Attempt cross product of direction vectors. If
Normal to plane givenby [l O 3|=... | the method is unclear, look for at least 2 M1
1 -2 1 correct components.
=6i+2j—2k Or any multiple of this vector. Al
Substitut iat int int
oSt 116)ec ipé))r)oi)rzlz ilzl,om 1o Use a valid point and use scalar product with M1
e (1,1,1)or (2,1, 4) to find “d” normal or substitute into Cartesian equation.
6x+2y—-2z=6 )
" Given answer. No errors seen Al* cso
3x+y—z=3
@
6(a) ALT r=i+j+k+A>{+3K)+ u(i-2j+k)
=Sx=1+A+u, y=1-2u, z=1+3A+u
M1: Forms equation of plane using (1, 1, 1) and direction vectors and extracts 3 equations | M1Al
for x, y and zin terms of A and u
Al: Correct equations
vl L —ly 1 _l_'_ly Eliminates A and 4 and achieves an M1
2 3 2 6 equation in x, y and z only.
3x+y—z=3* Given answer. No errors seen. Al
6(b) s=-3 cao B1
1)
6(c) « s
ik Attempts cross product of normal vectors.
I 1T 2[=i-5j-2k If the method is unclear, look for at least2 | M1
31 -1 correct components.
g x=0,2y—-2z=6,y—2z=3 Any valid attempt to find a point on the M1
=y=3,z=0 line.
e.g. (0,3,0) Any valid point on the line Al
Correct equation including “r =" or
r=3j+AG-5j-2Kk) equivalent e.g. x _ry-3_=z Al
-5 2
“4)
6(c) r=i+j+k+A>0+3k)+u(i-2j+k), r.(i+j—2k)=3
ALT 1 S>1+A+pu+1-2pu—2-6A-2u=3 M1
Forms equation of first plane using (1, 1, 1) and direction vectors and substitutes into the
second plane to form an equation in A and u
Solves to obtain y in terms of A or A in terms
1 M1
:>u=§(—51—3) of u
Correct equation Al
E.g. r=i+j+k+/1(i+3k)+§(—5/1—3)(i—2j+k) Al
Correct equation including “r="
6(c) Uses the Cartesian equations of both
3x+y—z=3, x+y—2z=3=2x+2z=0
ALT 2 rrymEme, ymymas T exTE planes and eliminates one variable Ml
1 5 Introduces parameter and expresses other M1
z=A=>x=——A, y=3+2z—x=3+=A1 | 2 variables in terms of the parameter
2 2 .
Correct equations Al
Correct equation including “r =" or
r=3j+A0-5j-2Kk) equivalent e.g. x _y-3_=z Al
-5 2
6(c) 3 _ _ _ Uses the Cartesian equations of both
+y—z=3, x+y—2z=3=2x+2z=0
ALT 3 Yrymemes, amrymas e planes and eliminates one variable Mi




Uses the Cartesian equations of both

3 —z=3 —2z=3=5 =3
YrymEES, xrymaz =Ty planes and eliminates another variable Mi
_z 33—y Correct equations for one variable in
= X= 5 YT g terms of the other 2 Al
Correct equation or equivalent e.g.
y—3 z
=5 =2 A
5 —2
6(d) (3i +j- k)-(i +j- 2k) =6 Correct value for scalar product Bl
Full scalar product attempt to reach a value M1
cosf = Gi+j-Kk).(i+j-2k) |6 for cos®

britiit1+4 V11 Forcosgz\ﬁ Al

11
60 =42 .4° Correct value. Mark their final answer. Al

“)

Z(Iii’} |(3i +j- k) X (i +j- 2k)| = \/% Correct value for magnitude of cross product | Bl
' |(3i LK)+ 2k)| \/E Full attempt to reach a value for sin & M1

sinf = = ' J55
VIO+1+1V1+1+4 11 For sin6 ==~ Al
0 =42 .4° Correct value. Mark their final answer. Al

Total 13




