1. Char.eqn.is(A-2)}{(A-6)+4=0 A2-81416=0 M1 Al

(A-4=0 A = 41is the only eigenvalue M1 Al

Eigenvector is such that —x + 2y = 0, so is any multiple of (2, 1) M1 Al 6
2. 3¥=9>6=3(2):trueforn=2  Assume true forn =k, so 3*> 3k B1 Ml

381 = 3(3% > 3(3k) = 9k = 3k + 6k Now k> 1, so M1 Al

- 6k>6,503k+6k>3k+6>3k+3=3(k+1):trueforn=k+1 MIAIl 6

3. y=arsinhx =1Inx + V(1 +x2)] ¥(0) = arsinh =0 B1Bi

dy/de = [1 +x(1 + x*)™[x + V(1 + 23] ¥y =1 M1 Al Al

First non-zero term in expansion is x Al 6
4. @-iYz+1) = (x+ - DiM(x + 1) +iy) M1

= [x(x+ 1} +y(y~ 1) +i(y — 1 ~)J[(x + 1)* + y*] M1 Al

If arg = 7v/4, real part = imaginary part,i.e.x* +x + ¥ -y =y-1-x MIAl '

X+ +2x-2y+1=0 Circle centre (-1, 1), radius 1 M1 AlAl 8
5. (a) DetA=8-12=-4 M1 Al

Al =-=| -6 0 2

1{ -8 0 4)
4\3k+8 2 k-4

2 0 -1
= 1-5 0 -0-5 |M1M1A1A1
-2-3k/4 05 1+kid

(b) (x, y, 2) are found by pre-multiplying (3, 5, 7) by A, so M1
x=_1,y=1,z='7;k A1A1 9
6. (a) Need r—i-j=2A(3i+4k) eg.r=i+j, r=4i+j+4k M1 A1Al
(b) r=i+ j+¢(3i + 4k), orequivalent M1 Al
@r=si++t(4i+3+4k) x=s5+4t, y=s+1, 71=4¢ B1 M1 Al
Zd=(x-y)3 4x -4y -3z=0 M1 Al 10
7. (@ yU=2=2yy" y(0)=-1, y~“(0)=2 M1 Al Al
Y=2-2yy ~2yy” YO0 =2-2+2=2 M1 Al A1l
y=1-x-x42+x13 + x*/12 M1 Al
(b) y(0-05) =~ 09488 M1 Al
(©) Yt = By o+ 2y -y, = 0-05%(-0-8977) + 2(0-9488) — 1 M1 M1 Al
= (0-895 Al 14
8. (a) cos46+1sin40 = (cos 6+1 sin 6)* | M1
= cos* 6+ 4i cos® 0sin -6 cos? 8 sin? 6-4i cos @sin® 6+ sin* 0 M1 Al Al
Comparing real and imag. parts yields given result for cos 46 Mi
sin 46= 4 cos® 6 sin 6~ 4 cos 6 sin’® 6 Al
(b) Write (cos 46)/(sin 44), divide by sin* 6 top and bottom M1 M1 Al
(¢) If cot 46=0, numerator =0, so cot’ 8= [6 + (36 -4)]/2 M1 M1
= 3 +2v2, so cot 8= (3 + 2v2)!7 Al Al
/8 is the smallest positive value of 8 for which cot 46 = 0 M1
cot @is a decreasing function on (0, /2], so
cotn/8=(3+2v2)"2 or1 ++2 AlAl 16
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