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P6 Paper E — Marking Guide

1. (@ |z—(=1+i|=2o0r|z+1-i|=2 Ml Al
)  y=0 .|x+1-i|=2 M1
(x+17>+1=4 Al
giving x=-1%£13 Al 5)
2. assume true for n =k .. 28> 2k
25N S ok MI Al
s 2K s ok + 2k
28NSk +2 as 2k>2fork>3 Ml
252k + 1) Al
strueforn=k+1iftrueforn==x%
ifn=3,2°=8, 2x3=6 . 2°>2x3 sotrue forn=3 Bl
... by induction true for integers n, n = 3 Al (6)
3. (@ In(l+2x)-2xe"=2x—1@2x)+ 3@+ -2x(1-x+LHx+.) MIAI
:2x—2x2+§x3—2x+2x2—x3+... M1
s In(l+2x)= 3x° so 4= 3 Al
. n(+2x)-2xe* T Ao s
(b) lgr(} - 5 :£1£r3 e =3 M1 Al (6)
2 -1 1Y1 1 1 1
4. (a) 0 1 —-1f1[=|1]=1x|1]..|1[1isecigenvector,ecigenvalue=1 M1 Al
-3 3 o0 )o]) (o 0 0
2-4 -1 1
(b) 0 1-4 -1|=0 Ml
-3 3 1-2
Q-1 =A)>+3]1+1(0=3)+1[0+3(1-21)]=0 Al
Q-1 -A)*+6-31-3+3-31=0 Ml
Q-1 -1)*+6(1-1)=0
A-D[C-A)1-)+6]=0 Al
nA=1or *-31+8=0 Ml
“b* —4ac” =9 —32=-23 (<0) = no real roots
. only 1 real eigenvalue Al ®)
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(@

Imz)=2 . y=2

utiv=(x+2iy=x’+4xi-4 MI Al
u:x2—4,v:4x M1
_ v
xX= =
4
2
LU= r_6 —4 or v’ =16(u + 4) which is a parabola MI Al
_ 2y _ . -
(b) argw=arg(’)=2argz .. argw= % M1 Al
(c) argw=75 = u=0,v20 M1
SV =1600+4)=64, v20 . v=8 MI Al
P represents 0 + 8i Al an
. d’y dy .
a 1 —= =2x+ —cosx—ysinx Ml Al
@ (0 o m y
3 2
d—);:2+d—);cosx—d—ysinx—d—ysinx—ycosx M1 A2
dx dx dx dx
. _ dy) d’y d’y
(11) y()—l, (al—l, (dxz :1, @ =2 Al
Ly=laxt 20 =l S0+ L0+ MI Al
(iii)) x=-0.1, y = 0.904666... = 0.905 (3sf) M1 Al
(b) _ylo_zyfl = xo> + /0COS Xo Ml
y1=0.2(xg” + yoc0s xo) + y_y Al
X_1 = —0.1, Xo = 0, X1 = 01, ya= 0904666,)/0 = 1,_)/1 =7
¥1=0.2(0+ 1) + 0.904666... = 1.104666... = 1.10 (3sf) Al (13)

© Solomon Press

P6e MARKS page 3



L L
7. (a) AB =2itj+5k, AC =—i—2j—-4k MI Al
i .
u L
ABXAC =2
-1
=i(—4+10)— j(-8 +5) + k(-4 + 1) = 6i + 3j — 3k MI Al
n=2i+j-k
eqn. of planeis r.2i+j—-k)=({i+j).Qi+j-k)=2+1+0=3 M1 Al
r.2i+j-k)=3
() r=-2i-5j+A2i+j-Kk) Al
(c) atE [(-2+20)i+(-5+A)j —Ak].Qi+j—k)=3 Ml
—4+4A-5+A+A=3 giving A=2 M1 Al
s Eis(2,-3,-2) Al
(d)  Eismidpoint of DF; D(-2,-5,0) E(2,-3,-2) .. F(6,—1,-4) M1 A1 (13)
8. (@ detM=2(0-2)-10-2)-1(0-6)=—4+2+6=4 MI Al
-6
matrix of cofactors: -2 M1 Al
6
-2 -1 -1 2
.-.M“:i 2 1 1 -1 Ml Al
-6 -3 -1 3
x-1 y+1 =z
b — ===t
0 ==
x=3t+1,y=-3t-1,z=4¢ M1 Al
X . -1 -1
=—|1 1
Y 2
z -3 -1
—3t—-14+3t+1+8¢ 4¢
:% 3t+1-3t—-1-4¢t |=| =2¢ MI1 A2
9 =343t +1+12¢ 3t-1
sox=4t,y=-2t,z=3t—-1
giving (1 =) %:- M1 Al (13)
Total (75)
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Performance Record — P6 Paper E

Question no. 1 2 3 4 5 6 7 8 Total
TOpiC(S) complex | proof by Maclaurin | matrices, complex | diff. eqn., | vectors matrices,
loci induction | series eigenvals. | trans. Taylor inverse,
series, trans.
step-by-
step
Marks 5 6 6 8 11 13 13 13 75

Student
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