Question Scheme Marks
-1
i k 3 2—23 2 0 k 2+( 1) k 3—2(3k 2)—(k+6)= Ml
Tk 2k 2 1| o
-2 1 k
=6k—-4-k—-6=5k-10% Al*
(2)
(b) -2 3k-2 kK*'+4 k+6
M =l 0 3 1 | or minors 1 2k-2 2| or
-1 2 k 3 4+k 6
Ml
-2 —k*—4 k+6
cofactors -1 2k-2 -2
3 44—k 6
3k-2 -1 3
Adjugate matrix is | —k* —4 2k—-2 —4—k | (= 6 entries correct) Mi
k+6 -2 6
3k-2 -1 3
Hence M™' = —k*—4 2k-2 -4-k MI1A1
Sk-10 d
k+6 -2 6
(4)
(c) Images of A4, Band C are (5,4k—18,3k—16), (0,?—2k,9—4k) and M1
(O,4k—2,8k—14) Al
5 4k-18 3k-16
(i)SOz%O 72k 9—4k:>(ir)300=5(...)(= 00k—400):>k=... Ml
0 4k-2 8k-14
(300=200k—400:>)k=% or (—300=200k—400:>)k=% Al
kzland kzz Al
2 2
)
Alt Using volume scale factor. Attempts
method 4 -8 3
a.(bxc)z -2 5 —4{=4(40-24)+8(-16+16)+3(12—-20) =... Ml
4 -6 8
4 -8
Volume of T'is é|a.(bxc)|=é—2 5 =3 =? Al
4 6 -8
Volume image of 7= ‘detM|><2 :?|Sk —10‘ =50=>k=.. Ml

3




20 7 20 |
—(5k-10)=50= |k=— or | —(10-5k)=50= |k =— Al
(Fst-100=50= Je=2  or(Fat0-50-50= Je =]
k= 1 and k = 7 Al
2 2
3
(11 marks)
Question
Number Scheme Notes Marks
3
@) 3 Correct value seen In (a) B1
(1)
(b) -2 5 0)x 8x —2x+5y=8x X
5 1 3l y|=|8y |=25x+y-3:z=8y=>|y|=
0 -3 6)lz) (8 —3y+6z=8z z Ml
Correct method for the eigenvector
(making a variable equal to 0 is not a correct method)
1
yi=| 2 Any correct eigenvector Al
z -3
)
(¢) -2-1 5 0
‘M—il‘z 5 -4 -3(=0
0 -3 6-4 M1
=(2-2)[(1-2)(6-2)-9]-5[5(6-2) |=0= 2= .
NB CE is A’ —54"—424+144=0 but may only find the constant term
Correct third eigenvalue
The work for these 2 marks may be
A=-6 seen in (a) — award them Al
Correct third eigenvalue by a
different method — send to review
3 0
D=0 8 Cc.)rrec.t D following through their Alft
third eigenvalue
0 0 -6
-2 5 0)x —6x -2x+5y=-6x X -5
5 1 3|y|=|-6y|=25x+y-3z=—6y=|y|= 4 i
0 -3 o6)l=z -6z —3y+6z=-6z z 1
Correct strategy for 3" eigenvector
A, L &,
\/5 \/ﬁ \/ﬂi Fully correct matrix consistent with
P 1 2 4 their D Al
V3 V14 V42 May haw:£ etc
1 3 L 3
Boie i
)
Total 8




5 1), B(L 0, 3), C(2,-1,2),

I3, 6, -1)

(a)

4'\
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, AC=|=6|, AD=
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™
Il
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L
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Attempts 3 edges of the tetrahedron
Any triple with a common vertex

Method to be shown or at least 1 correct

M1

|
Lh
[

or | =51.

I PR ]
- &

|

b =
b

sl =
|

Attempt appropriate triple product with
their edges. (MO if a vector 15 obtained)

dM1

i
] -5{}+54}=§

4 ]—ur 4 3rec ]

LY

dM1: Completes including é (depends
on both M marks above)

Al: Correct volume (allow equivalents)

ddM1Al

(4

Cartesian method: Find the equation of a plane containing a face of the tetrahedron

MI

Then find area of triangle and perp height

dM1

Complete by using Vol

= —xbase area x height =

1

Lad

s |

ddMI1Al
(4)

(b)

MI1: Attempt cross product between two
sides of ABC Min one element correct.

Al: Correct normal vector (any
multiple)

MIAL

Attempt scalar product using their
normal vector

Answer correct for their vectors or
method shown.

dM1

Tx+4y +3z=16

Correct equation (any multiple)

Al (4)

(c)

3 7
6l+4|4
=1 3

DT =

Attempt parametric form of DT using
their normal vector

M1

7(3+74)+4(6+44)+3(-1+34)=16

=Ad=

Substitutes parametric form of DT into
their plane equation and solves for A

dMmil

Y 13 . (20 170 ?6)
A=m—>=2Tis| —, — . ——

M1: Uses their value of A in their DT
equation. Can be indicated by any
coordinate correct for their DT and A

Al: Correct exact coordinates
Or correct vector OT

ddM1Al

(4)

Total 12




