1. Locusislz—-1l=21z~2+il M1 A1Al

2. y(0.1)= 01 +0:01 =011 M1 Al
¥(0.2) = 2x0'1x011 + 0=0-022 M1 Al1Al
‘3. Whenn=1, 7"~5 = 49-5 = 44, divisible by 4 M1 Al
- Assume trueforn =k, solet 7*-5=4q M1
Then 7*V -5 = 49(7*-5)+245-5 = 49(4g) + 240 M1 Al Al
= 4(49a + 60) which is a muitiple of 4 Al
4. (a) Replacing x by x + x” in In(1 + x) expansion gives M1
X+ - (x+3D2+ (x + 2B = x +x¥2 -2 M1 Al M1 AL
(b) In(U/(1 +x+x*)) =-In(l +x +x?) = -—le2 +2x°3 M1 M1 Al
5. (a) Direction is normal to plane, i.e. i+ j-4k : B1
r = 4i+3j+ 2k +t(i + j—4k) M1 Al
(b) NisonABandin[],s0 4+t 3+¢ 2-4).(1 1 4=8 MiM1
4+t+3+1-8+16:1= 8 18 =9 t=1/2 M1 Al
Nis (972, 712, 0) Al
(c) AB=2AN, so Bis (5,4,-2) M1 M1 Al
6. (@ y ' =yy -3¢~ Y =y +y? + 3¢ Bl B1
y0)=2, y(0) =1, y“(0)=-1, y"(0)=2 M1 At
Series solution is y=2+x—%x2+%x3-—... M1 A}
() y(-1)=3, y(-1) =2, y"{-1)=6-3e M1Al
Series solutionis y=3+2(x +1) + (3 --"{-)(x+ 1Y +... M1 Al Al
7. (a) Eigenvalues occur when det (M —AI) =0, i.e. | M1
(-1-2)A*-30-2)=2(-A~1)=0 (-1-a)A*-32-4)=0 Ml Al
l1-AA+DA-4)=0 A=-1or A=4 M1 Al (both)
Wheni=-1, y+2z=0 and 2x+4y+2z=0 Mi1Al
Eigenvectorsof form (1 -1 1) ‘ Al
Wheni=4, 5x+y+2=0, 2x-y+27=0, y-4z=0 MI1 A1l
x=z, y=4z Eigenvectorsofform (1 4 1) Al
(b) Lines have directions of eigenvectors: x=—y =z, 4x=y=4z Bi1B1
8. (a) (cosx +isinx) =cos Lx +isin 1x, so trueforn =1 B1
Assume true forn=k: (cosx +1sinx)*=cos kx + i sin kx M1
Then (cos x + i sin x)*! = (cos x + i sin x)(cos kx + i sin kx) Al
= (cos x cos kx - sin x sin kx) + i(cos x sin kx + sin x cos kx) Al
= ¢0s (kx + x) + 1 sin (kx + x) = cos (k + 1)x + i sin (k+1)x Al
sotrueforn=k+1 Hence by induction, true for all n Al
(b) Let z=cosx+isinx, so l/z=cosx—isinx B1B1
(2i sin x)° = (z - 1/2)° = 2* - 52 + 10z - 10/z + 5/2° — 1/7° M1 A1Al
32i sin® x = 2i sin Sx - 10i sin 3x + 20i sin x, hence result M1Al
(c) Integral = 1/16 [{cos 5x)/5 + 5(cos 3x)/3 - 10 cos x]] M1 Al
=1/16 {2/5-10/3 + 20] = 16/15 M1 Al
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