Question

Number Scheme Notes Marks
4(a) 3k 2
A=3=>M-=3l|=k 2 0/=0=3(8)—k(4k)+2(-4)=0
2 0 4
ore.g.
6-1 k 2
M-2Al|=| £k 5-2 0 |=0
M1
2 0 T-A
=(6-2)(5-4)(7-2)—k(k(7-2))+2(0-2(5-2))=0=>24—k(4k)-8=0
Correct interpretation of 3 being an eigenvalue leading to the formation of a quadratic
equation in & only.
If the method for forming the determinant is not clear then look for at least 2 correct
“components”.
NB rule of Sarrus gives 24 —8 —4k* =0
) _ Solves quadratic.
=4k =16=k=.. Depends on the first M. dM1
k=+2 Correct values Al
3)
(@) 6 2\( x X 6x+ky+2z=3x
Way 2
k5 0ly|=3ly|= k+5y=3y
2 TNz z 2x+7z=3z M1
1 1 K k?
z=——Xx, y=——kx:>6x——x—x:3x:>—:2
2 2 2
Eliminates z and y and reaches a quadratic equation in £ only
2 .
_ _ Solves quadratic.
PR 2=k =.. Depends on the first M. dM1
k=%2 Correct values Al
(b) 6-4 -2 2
k==2=M-Al=| 2 5-2 0
2 0 7-1
M1
= (6-2)(7-4)(5-2)+2(24~14)+2(22-10) =0
Applies a value of £ from (a) and a recognisable attempt at the characteristic equation (the “=
0” is not needed here).
If the method is not clear then look for at least 2 correct “components”.
Solves cubic. May use A = 3 as a factor or
=1 —1822+991-162=0=> 1 =... calculator to solve. Depends on the first dM1
mark. Allow complex roots.
21=6,9 (’3) Correct values. Al

Allow to come from k=2

(&)




()

6 - 2\ x x 6x—2y+2z=3x x
-2 5 0fly|=3ly|=2x+5y=3y =|y|=..
2 TN\ z z 2x+7z=3z z
or
3 -2 2Y\(x) (0) 6x-2y+2z=0 (x MI
-2 2 0|ly|=|0|=2x+5y=0 =|y|=..
2 0 4)\z 0 2x+7z=0 z
Correct strategy for finding the eigenvector using a value of £ from (a)
Note that the cross product of any 2 rows or columns of M — 31 gives an eigenvector
2
p| 2 Any correct eigenvector Al
-1
2
% 2 Any correct normalised eigenvector Al
-1
(&)

Total 9




