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P6 Paper C — Marking Guide

1 (a) % = ¢™ cosh (2y5 +x0) .. y1=0.01¢"™ cosh (2yy + x0) + ¥o MI Al
xo=1,x,=1.01;y,=1 .. y,=1.2736...=1.27 (3sf) Al
(b) % = ¢ cosh 2y, + x0) - y_1 =y — 0.02e™ cosh (2, + xo) MI Al
X_1 = 099, X0 = l,xl = 101,)/() = 1,}/1 = 12736,)/,1 =7
oo y1=0.7263... = 0.726 (3sf) Al (6)
L L
2. (a) AB =—4i+3j—k, AC =(a-2)i—-6j+2k B1
i j k
u L
ABxAC =| -4 3 -1
a-2 -6 2
=i(6—-6)—j(-8+a—2)+Kk[24 -3(a—-2)]=(10-a)j +3(10 —a)k M1 A2
o L
() area=1| ABxAC | =410 Ml
S 110 —a|x (1 +9)=8V10 Ml
|10—a|=8 so a=2orl8 Al ™)
3. @ 2+ L =cosnd +isinn6 + cos (—n6) + isin (-n6) M1
z
=cos nf +isin n@ +cosnf —isin n@ =2 cos nO Al
(b)  dividing by 2* gives 52" — 11z + 16 — 1y iz =0 M1
z z
. 5(2co0s260)—11(2cos ) +16=0 M1
5c0s20 —11cos 8+8=0 Al
5(2cos’ 0 —1)— 11cos 0+ 8=0 Ml
10cos® 6 — 11cos +3 =0
(5cos 8 —3)(2cos 8 —1)=0 M1
cos@z%or% Al
ifcos @ = 2,sin 0 =+%; ifcos@z%,sin@zig Ml
cz=3+dior LB Al (10)
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1k Tk(k+1)
(@) assumetrue forn=4k - AF=[0 1 k
0 0 1

1 k Jk(k+1) )1 1 1 1 1+k 1+k+3k(k+1)
AT =10 1 k 01 1|=|0 1 1+k M1 Al
0 0 1 00 1] (o o 1
L+k+ Th(k+1) =3+ D2+ R =3 (k+ D(k+1)+1] M1
1 k+1 $(k+D[(k+1)+1]
SAM =10 1 k+1 Al
0 0 1
sotrueforn=k+1iftrueforn==x%
11 Ixix2) (1 1 1
ifn=1A"=|0 1 1 |=[0 1 1| - trueforn=1 Bl
0 0 1 0 0 1
.. by induction true forn e 7" Al
@)  detA"=1(1-0)-n(0-0)+ Tn(n+1)0-0)=1 MI Al
1 0 0
matrix of cofactors: -n 1 0 [nz—%n(n-i-l):%n(n—l)] MI Al
In(n=1) -n 1
1 —n In(n-1)
LAYT=10 1 —n Al 1)
0 0 1
(a) lety=arccosx .. cosy=x
. dy
—siny— =1 M1
xs
Y - L O &6 M1 Al
dx  siny 1oy (1-x*)
) @)=L 21— T = =X MI Al
(1-x7)
(=) —xf ) =(1-x)x =X _+ X
-x)  (1-x")
== _+_* =0 Al
(-x*)"  (1-x)°
() (1=xHf"(x)—2xf"(x) —xf"(x) — f'(x) =0 M1 Al
f(0)=Z,£’(0)=-1,f"(0)=0, £”"(0) = -1 Al
)= -+ 0-L(H W= E —x— L0 MI Al (11)
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6 (a) -1 A 1 ]=0 Ml
1 1 2-2
Q-MN-A2-1)-1]1+1[-2-A)—-1]+1(-1+ 1) =0 Al
Q-AMHA-2A-1)-2-A)-1-1+21=0 Ml
Q-ADAXF-2A-1)-2-1)-2-1)=0
Q- =24-1-2)=2-1H(A*-21-3)=0 Al
QC-MHA-3)A+1)=0 M1
- A=21is an eigenvalue, also A =—1 or 3 A2
0 -1 1Y=x 0
) A=2,|-1 =2 1]y|=]0 Ml
1 1 0z 0
—-y+z=0 s.y=z x+y=0 . x=-y M1 Al
1
. eigenvector k | —1 Al
-1
[ B
NN
© P=|3% &+ 0 M1 A2 (14)
d %k
7. (@) |x+iy+1+8i|=3|x+ip+1]|
(x+ 1)+ @ +8) =9+ 1)* + 9 MI Al
Y416y +64=8(x + 1)* + 97 Ml
8(x+ 1) +8) - 16y —64=0
(x+1)7°+y"—2y-8=0
x+1)Y>+@-17-1-8=0 Ml
x+ 1Y’ +@-1Y=9 Al
.. circle, centre —1 + 1, radius 3 A2
b)) |z|=|z- %|isperp. bisector of 0 and % ie. Re(z):% Bl
Im(z) ,
|Z|:|Z—% Bl
(\ |z+1+8i|=3|z+1| B2
\_O//( Re(2)
(¢)  intersect when x = % Ml
(D) rp-1=9 Al
G-1P=9-4 =4 M1
Ly=1t2 Al
intersect at %— %i and %-i- %i Al (16)
Total (75)



Performance Record — P6 Paper C

Question no. 1 2 3 4 5 6 7 Total
TOpiC(S) step-by- vectors complex proof by Maclaurin | matrices, complex
step nos., induction, | series eigenvals., | loci
soln. of De matrices diag’lise
diff. eqn. Moivre’s
Marks 6 7 10 11 11 14 16 75
Student
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