
6(a) 

Normal to plane given by 1 0 3 ...
1 2 1

=
−

i j k
 

Attempt cross product of direction vectors. If 
the method is unclear, look for at least 2 
correct components. 

M1 

6 2 2= + −i j k  Or any multiple of this vector. A1 
Substitute appropriate point into 

6 2 2x y z d+ − =  
e.g. (1, 1, 1) or (2, 1, 4) to find “d” 

Use a valid point and use scalar product with 
normal or substitute into Cartesian equation. M1 

6 2 2 6x y z+ − =  
3 3x y z+ − = * Given answer. No errors seen A1* cso 

  (4) 
6(a) ALT ( 3 ) ( 2 )λ µ= + + + + + − +r i j k i k i j k  

1 , 1 2 , 1 3x y zλ µ µ λ µ⇒ = + + = − = + +  
M1: Forms equation of plane using (1, 1, 1) and direction vectors and extracts 3 equations 

for x, y and z in terms of λ and µ  
A1: Correct equations 

M1A1 

1 1 1 1 11
2 2 3 2 6

x y z y= + − + − +  Eliminates λ and µ and achieves an 
equation in x, y and z only. M1 

3 3x y z+ − = * Given answer. No errors seen. A1 
6(b) 3s = −  cao B1 

   (1) 
6(c) 

1 1 2 5 2
3 1 1

− = − −
−

i j k
i j k  

Attempts cross product of normal vectors. 
If the method is unclear, look for at least 2 
correct components. 

M1 

e.g. 0, 2 2 6, 2 3x y z y z= − = − =  
3, 0y z⇒ = =  

Any valid attempt to find a point on the 
line. M1 

e.g.  (0,3,0) Any valid point on the line A1 

3 ( 5 2 )λ= + − −r j i j k  
Correct equation including “r =” or 
equivalent e.g. 3

5 2
y zx −

= =
− −

 A1 

  (4) 
6(c)  

ALT 1 
 
 

( 3 ) ( 2 ),λ µ= + + + + + − +r i j k i k i j k  .( 2 ) 3+ − =r i j k  
1 1 2 2 6 2 3λ µ µ λ µ⇒ + + + − − − − =  

Forms equation of first plane using (1, 1, 1) and direction vectors and substitutes into the 
second plane to form an equation in λ and µ 

M1 

( )1 5 3
3

µ λ⇒ = − −  
Solves to obtain µ in terms of λ or λ in terms 
of µ M1 

Correct equation A1 
E.g. ( )1( ) 5 3 ( 2 )

3
λ λ= + + + + + − − − +r i j k i 3k i j k  

Correct equation including “r =” 
A1 

6(c) 
ALT 2 3 3, 2 3 2 0x y z x y z x z+ − = + − = ⇒ + =  Uses the Cartesian equations of both 

planes and eliminates one variable M1 

1 5, 3 2 3
2 2

z x y z xλ λ λ= ⇒ = − = + − = +  
Introduces parameter and expresses other 
2 variables in terms of the parameter M1 
Correct equations A1 

3 ( 5 2 )λ= + − −r j i j k  
Correct equation including “r =” or 
equivalent e.g. 3

5 2
y zx −

= =
− −

 A1 

 
 

6(c) 
ALT 3 3 3, 2 3 2 0x y z x y z x z+ − = + − = ⇒ + =  Uses the Cartesian equations of both 

planes and eliminates one variable M1 



3 3, 2 3 5 3x y z x y z x y+ − = + − = ⇒ + =  Uses the Cartesian equations of both 
planes and eliminates another variable M1 

3,
2 5
z yx x −

⇒ = − =  Correct equations for one variable in 
terms of the other 2 A1 

3
5 2

y zx −
= =

− −
 

Correct equation or equivalent e.g. 
3

5 2
y zx −

= =
−

 A1 

6(d) 
 
 
 
 

( ) ( )3 2 6+ − + − =i j k i j k  Correct value for scalar product B1 

(3 ).( 2 ) 6cos
119 1 1 1 1 4

θ + − + −
= =

+ + + +
i j k i j k  

Full scalar product attempt to reach a value 
for cosθ  M1 

6For cos
11

θ =  A1 

42.4θ = °  Correct value. Mark their final answer. A1 
  (4) 

6(d) 
ALT ( ) ( )3 2 30+ − × + − =i j k i j k  Correct value for magnitude of cross product B1 

(3 ).( 2 ) 55sin
119 1 1 1 1 4

θ
+ − + −

= =
+ + + +

i j k i j k
 

Full attempt to reach a value for sinθ  M1 
55For sin

11
θ =  A1 

42.4θ = °  Correct value. Mark their final answer. A1 
  Total 13 

 
 
 
 
 
 
 
 
 
  


