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Line from (0, 2) sloping upward at 60° B3 3

2 — -
2. (%) =_15-2=0-1 y~-0375+1=0625 MIAIMIAIAl 5
i |

3. 0=6x0,sotrueforn=1 Assumetrueforn=% so k’—k=6m BlMI

Then (k+ 1P ~(k+ D= +38 + 2k =12~k + 30> + k) M1 A1l
=6m + 3k(k + 1), which is a multiple of 6 as k(k + 1) is even Al Al 6
4 (@ h@+x)-In(l-x) =ln2+In(1+x2)-1n(1 -x) M1 M1
= In2 + (x/2-x%8+ x*124) - (—=x - x*12 - x*/3) Al Al
= In 2 + 3x/2 + 3x%/8 + 3°/8 Al
(b) x=12: In5=In2+3/4+3/32+3/64+ ...=In 2+ 57/64+ ... M1 Al
In5-1n2> 57/64 In (5/2) > 57/64 M1 A1l 9
5. (@ f70)=-1 y=yy+y? f(0)=-1+1=0 B1B1
YW=y ryy T+ 2yy f"0) = 142=3 M1 Al
Y= y+y Ty 4300y +y?) f0)=34+3=6 M1 Al Al
y = 1-x-x*2+x48+x°120 M1 Al
(b) y(0-1) = 0-895 Ml Al 11
6. (a) —A 4 3 —A 4 3-2 '
%6 1-2 6 |=0 -6 1-2 0 |=0 MIMI1AI
2 4 1-4 2+42 0 0
B-DO-1-2D2+1) =0 A=-2,1,3 Al1Al
(b) 4y +3z=x, ~6x+y+6z=y, 2x+4y+z7=7 M1Al
Hence x =2y, z=-2y Eigenvector (-2 1 -2) M1Al
(© 2 0 0 3
D= 0 1 0 | or equivalent B1
0 0 3
Columns of P are eigenvectors corresponding to -2, 1, 3 B1 11
7. (a) 2i-14j+6k, -4i-7j+ 5k M1 A1 Al
(b) 2-28+12 = -16+7-5 -14=-14v M1 A1l
(c) Volume = 1/6x1-141 = 7/3 M1 Al
(d) Plane ABCis r=(4 -1 -1)+s(1 -1 -2)+#3 -1 1) MIAL
4+5+3t=x, -l-s-t=y, -1-25+t=z AlAl
S = (1-x-3y)2 = (2~-y-2)/3 3x+T7y-22="7 M1 Al
In vector form: r. (3i+ 7§ ~2k) =7 Al 14
8. (@ u+iv=(x+iy-Dlx+iy) = P+ -x +iy)(* +?) M1 Al Al
2% = x*+y* =1, so u+iv = 1-x +iy M1Al
x=1~u, y=v (A-uwf+v?=1 W+vi-2u=0 M1 A1
(b) Centre (1,0), radius 1, so lw-~11=1 M1 Al
(c) Ifargw=n/4, u=v and u, v>0 B1B1
w=1-1z sou+iv = (1-x/[x* + y*]) + iy/fx* + y?) Ml A1
0 1-x/x* +y?) =yl(x* +y%), ie. X +y=x+y M1 Al
X+y -x-y=0 Circle centre (1/2, 1/2), radins 1/v2 Al 16
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