Question
Number

Scheme Notes

Marks

3(a)

A=

—_—
o o =

2
k
2

A|=2(4-2k)-k(4-k)+2(4-2)=0

=k’ -8k+12=0=k=..
Attempts det A =0 and solves 3TQ to obtain 2 values for &
Note that the usual rules for solving a 3TQ do not need to be applied as long as 2
values for k are obtained.
The attempt at the determinant should be a correct expression for their row or column

so allow errors only when collecting terms
Note that the rule of Sarrus gives 8§ + &+ 8 —4 — 4k —4k=0

MI

k=266 Correct values.

Al

Marks for part (a) can only be scored in their attempt at (a) and not recovered
from part (b)

2)

(b)

2 k2 4-2k 4-k 2 4-2k k-4 2
2 2 k|>|2k-4 2 4—k |—>|4-2k 2 k-4
1 2 2 K -4 2k-4 4-2% K -4 4-2k 4-2k
Applies the correct method to reach at least a matrix of cofactors
+ - +
Should be an attempt at the minors followed by | — + -
+ - +

If there is any doubt then look for at least 6 correct cofactors

MI

4-2k k-4 2 4-2k 4-2k Kk'-4
4-2k 2 k-4 |>| k-4 2 4-2k
K -4 4-2k 4-2k 2 k-4  4-2k

dM1: Attempts adjoint matrix by transposing. Dependent on previous mark.
Al: Correct adjoint

dM1 Al

4-2k 4-2k k'-4
k-4 2 4-2k
2 k-4  4-2k

Fully correct inverse or follow through their incorrect determinant from part (a)
where their determinant is a function of &

o 1
kA —8k+12

Alft

Ignore any labelling of the matrices and allow any type of brackets around the
matrices

“4)

Total 6
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giﬁ?ﬁ;ﬂ Scheme Marks
Accept i, j,k notation or column vector notation throughout this question
8(a) i j k| (16
7 5 —6/=| 4 B1
-3 1 2| (22
(€9)
(b) 16 4 8 4
4 L 2 = ... 0T 2 L 2 = M1
22 -1 11 -1
r.(8i+2j+|1k)=25 Al
2)
iy 1 (16Y (1) (8 (1
sing
another | €2 A=0,4=1=point | 3 | on the plane = | 4 t; 3 ;=..,01' :»I 2 (e3]|=... M1
point on 1 122) 1) \11) 1
the plane '
r.(8i+2j+11k)=25 Al
)
() i j Kk 13
8 2 11|= 3
1 -1 1 —10
Or
52 52)
(0 3 3 M1
Points on the line are (see below) | -4 [ and| 0 | so directionis| 4 |orany
3 - a0
3. 3
=50
multiple e.g. | 12 |ete
\.__40,
2y+11z =125
x=...(0)=< ~ —Zz=..3)y=...4
@={"""" (3).3=-(~4)
8x+11z =25 ' \
y=...(0}:>{ :>:=[—ﬂ]x=[21
X+z=17 3 =N
: M1
Bx+2y=25 39 31
z=...(0)> Dx=.)=ly=..]——
x—y=7 10 10
Note: points will have the form | 2 _3] e Lo, e ; i ]
\




Common points

(52 31\ (39 31 ) (. 49 29)(65 . 41(13 17
(0. -4.3) l?. 0.——] g 0] b ——, = (— T s [?.—?.1

3 )l107 107 13713)0377 3,

(r—(—4j+3k))=(13i+3j-10k)=0

or
52, 31 )
[l'—{Ti—?k ]x{13i+3j—10k] =0
or Al
39 31 Y] . )
r—| —i——j|[x(13i+3j-10k)=0
L0 10”))
Or equivalent for their correct point on the line and correct direction vector
3)
Combining cartesian equations together (other eliminations are possible):
Alt to
find a (x—y+z=7 3x-52 52+13y
point { 3 =3 x-13y=52=y= al X =- 4
} 8x+2y+11z=25 13 3
and/or :
d-ll'ECTIO_T_'l z=7—x+y=_31_10y:>y=_32_31
vector 3 10
for 520
either £ 52 o 31 El
M1 3 St R e e | Fede Ui vig G
—. So 3 =y= v = B ) 10 sopomntis| O M1
i A A 31
3 42"
i
Or
(13
3
Direction is 1 | or any multiple
L
3)
52 ( 13 )
3 3
point is | 0 | and direction 1s 1 | or any multiple M1
31 10
. 3 \ 3)
(r—(—4j+3k))x(13i+3j-10k)=0
Or
52 .31}
[r—[—i—— ]x[13i+3j—10k] =0
i 3 3 /A
Or Al
39 31 1)) e
r—| =i-—j||x(13i+3j-10k)=0
V10 107 /)

Or equivalent for their correct point on the line and correct direction vector

3)




(d) 3¥ g2 1)
|0 =|1]|=%-1 M1
2] 3 -1
i j k| (13 i, k 13
13 3 -10|= 3jor|l -1 -1|=| -3 M1
1 -1 -16 13 3 =10 16
|—4J+3k (3i+2k))(-13i+3j—16k)
= M1
| V132 432 +16°
11
== Al
J434
(4)
Ale
using 3 1)
ge1lleral +lol=l1 i M
points
on the 2 1
lines
Let the general points on the lines be Xand ¥
(242 0+13u ) [(2+4-13u
X¥=|1-2 || 443u|=|5-1-3u |
3-4 3-10u —A+10u
24 A-13u) [ 13) 24A-13u) 1)
S a {41 +204-278u=0 Ml
5—-A-3u |* 3 |=0and|5-A-3u |*|-1|=
—3431-20u=0
—-A+10u ) |\ -10 -A+10u -1
{sz?] (183}
= A= = —
217 434
(143
(2+1-134) | 34
XF=|5-4A-3x |= L
434
—-A+10pu 38 M1
217
. <3 . \
: 143 33 88 121
-] -3 () ()
\ 434 \ 434 217 | 434
11
d=—— Al
434
(4)
Total 10




sti
33;?&? Scheme Notes Marks
3 3 4 k
M=|1 -2 &
1 -5 5
(a) 3-4 -4 k 0 -4 &k
M-AI]=M=| 1 -2-4 k |=[l -5 &
1 -5 S-A 1 =5 2 Mi
(0)+4[2-k]+k[-5+5]
Attempts ‘M - /lll using A= 3
0)+4[2-k]+k[-5+5]=0=k=...
M1
Uses |M - /H‘ =0 and solves for &
k=2 Cao Al
3)
(b) (3-2)[(A+2)(A=5)+10]+4(5-2-2)+2(-5+2+1)=0
Ml
Attempts |M - /11| = 0 using their value of k
= (B-)[(A+2)(4-5)+12]=0
(;L +2)(;|.—5)+12 = ;Lz —3;|.+2: 0:> (ﬁ,—2)(ﬁ,—l) :0 = ﬁ: Ml
Uses A= 3as a factor to obtain and solve a 3TQ to find the other eigenvalues
(Alternatively may use calculator to solve 4* —642+114-6=0)
A=12 Correct values Al
3)
© 34 2 (x . 3x—dy+2z=3x Uses the eigenvalue 3 and their £
1 -2 2||y|=3|y|= x-2y+2z=3y | toform at least 2 equations inx, | Ml
1 -5 5z z X-5y+5z=3z yand z
I Any correct eigenvector. Allow
a| 1| (aa constant) any constant multiple of Al
) i+j+2k
| 1
—=| 1 Correct normalised vector Al
NG
2
3)

Total 9




