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FP3 Paper B — Marking Guide

1. 1n(1+ax)><(1+bx)_1:(ax—%azxz-i-...)(l—bx-l—...) B1
= ax — abx’ — %azx2 + ... M1 Al

. 1 2.2 _ 3.2
soax+(—ab— za)x" =3x+ 5x

~.a=3 and —ab—%azz% Ml
giving —3b — % = % so a=3,b=-2 Al Q)
2. (a) Im(z) &
!
circle centre —1 + 44, radius 1 B2
-1 10 Re(z)
() Im(z)
4
a
-1 10 Re(z)
tan & = §, o = 14.036...° Ml
max. arg z = 90° + 2= 118.1° (1dp) M1 Al (5
3. (@  coshix= 1(e"+e™) = L[cosx+isinx + cos (=x) + isin (—x)] M1
:%[cosx+isinx+cosx—isinx]:cosx Al
(b))  coshix=e" .. cosx=cosx+isinx M1
sosinx=0 giving x=0, 1 MI Al (5
4. assume true forn=kandn=k+1 . w,=2" ., =2 Ml
oo =528 - 6(25 Ml
=10(2% — 6(2%) = 4(2% = 2"** MI Al
sotrue forn=k+2iftrue forn=kandn=~k+1
ifn=1,u=2"=2; ifn=2,u,=2"=4 . trueforn=1andn=2 Bl
.. by induction true for integer n, n > 1 Al (6)

© Solomon Press
FP3s MARKS page 2



2 2 -1

(@ A=-1, 10 2 —4/=0 Ml
x 3 0
5 2(0+12) = 2(0 + 4x) — 1(0 = 2x) = 0 Ml
24 —-8x+2x=0 so x=4 Al
-4 2 -1
(b) 0 1-24 -4 1]=0 Ml
4 3 —1-4
A=D[A=D1=D)+12]=2(0+16)— 1[0 —4(1 = )] =0 Al
1+ A1 =D +12-124-32+4-41=0 Ml
~1+ (1 =4 -161-16=0
1+D)A-A)>*+16(1+2)=0
(1+DI1-A*+16]=0 Al
A=-1; or (1 -A)*=-16, not poss. for real A M1
= —1 is only real eigenvalue Al
2 2 -1)(x) (0
(c) 0 2 —4|lyl=|0
4 3 0 )\z 0
2x+2y—z=0 . .2x+4z-z=0 -3
2y—4z=0 2x+3z=0 .. eigenvector k| 4 M1 A1 (11)
sy=2z S 2x=-3z 2
(@) % =xgyo - 1= 0.1xeyo + yo Ml Al
x0=02,x=03y=1 . y; =1.02 Ml Al
y2 = O.lxlyl +y1 Ml
x1=03,%=04y =102 - y,~1.0506 Al
y L _ 0.4
® [T d=] xd M1
[n|y]17 =035105 Al
In|y|-In1=0.08-0.02 giving y=e"" MI Al
0.06
() %error = 5% % 100% = 1.1% (1dp) Ml Al (12)
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7. (@) '+ i” =cos n@ +isin n@ + cos (—n6) + isin (-nH) M1
z
=cosnf +isinn@ +cosnf —isinnf =2cos nb Al
7' - iﬂ =cos n@ +isinnf — cos n@ +isin n@ = 2isin n@ Al
z
® G+ ly=Fralaeerl w4zl L Ml
z z z z z
(2cos 6)* =2cos 40 + 4(2cos 26) + 6 M1 Al
16cos* @ =2cos 46 + 8cos 260 + 6 Al
- Ly=Ff-at+e- 24+ 1 Ml
z z z
(2isin 6)* = 2cos 40 — 8cos 26 + 6
16sin* @ =2cos 46 — 8cos 26 +6 Al
" 16(cos’ @ + sin® 6) = 4cos 460 + 12 Ml
cos' @ +sin* @ = Lcos46 + 3 so A=1, B=2 Al
_[¥ 1 3
(© 1=[  4cosdd+ 3 do
= [Lsin46 + 3 0]} Ml Al
_ 1 3
=Ll+23n Al (14)
uuuw uuu
8. (1) AB=-5i+j-3k AC =-2i+3j+4k MI Al
i j k
uuw uuu
BxAC =|-5 1 -3
-2 3 4
=i(4 +9) - j(-20 — 6) + k(15 +2) = 13i + 26j — 13k MI A2
uuu
(b) AD =—4i - 4j + 6k Bl
volume = L | (13i + 26j — 13K).(~4i — 4j + 6K) | M1
=B ] 4-8-6| =39 units’ Al
@© n=i+2j-k Bl
rm=Gi—j+2k).(i+2j-k)=3-2-2=-1 M1
soeqn.is r(i+2j-k)y=-1 Al
(d)  line through DE has eqn. r=—i—5j + 8k + A(i + 2j — k) MI Al
at intersection [(—1 + Di+ (=5 +2D)j + (8 — DK].(i+2j — k) =-1 M1
~1+A-10+44-8+A=-1 giving A=3 MI Al
~Eis(2,1,5) Al 17)
Total (75)
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Performance Record — FP3 Paper B

Question no. 1 2 3 4 5 6 7 8 Total
TOpiC(S) Maclaurin | complex complex | proof by matrices, step-by- complex vectors
series loci nos. induction | eigenvals. | step soln. | nos.,
of diff. De
eqn. Moivre’s
Marks 5 5 5 6 11 12 14 17 75
Student
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