I. #;=1+0=2-1:trueforn=1. Assumetrueforn=k:u,=2"~1 Bl Ml

Then = 1+2(2X— 1) = 2% _ 1, 50 true forn =k + 1, eto, A1Al 4
2. Char.eqn.is(2-A)(-1-1)-10=0 A A-12=0 Mi Al
(A+3)a-4)=0 Eigenvalues are -3 and 4 M1 Al Al 5
3. f0)=1 f@x)=e(cos mx —msinmx)  £(0)= 1 ' Mi1AlL
f(x) = €*(cos 7x — 7t sin 7x + 7 sin 7x — ? cosqx) £7(0)=1-~72 M1 Al
() =1+x+ 2 (1= 7R+ ... Al
x=110:f(x) = 11 + (1 - ®*)/200 = 1-06 M1 Al 7
4. (a) 7*=32 2 =40V = 42 [+(1 +1)/v2)] =+(4 + 41) M1 A1 Al
(b) z=2(1 +i)"* or 2(-1 —i)"? = 2 (+/2)'"2 (cos 7/4 + i sin 7W/4)" etc. M1 M1
z= 2% (cos /8 +isina/8), 2%* (cos /8 + i sin 5/8), AlAl
2% (cos —7n/8 + i sin —7n/8), 25* (cos —37¢/8 + 1 sin 3n/8) Al Al 9
5. (8) (1,0,0)=(-2,1,3), (0,1,0) - (1,0,—4), (0,0,1) - (1,-1,2) M1 Al
Matrix is N 1 1
M=| 1 0 -1 Al
3 -4 2
(b) DetM = 8-5-4=-1 Mi Al
(4 s 4 6 1
M!= 5 -5 -7 -1 = 5 7 1 M1 Al Al
Bl G- | -5 -1 4 5 1
(c) Applying M to (2, -1, 0) gives (2, 3, 3) M1A1 10

6. @IHw=z Z+l1=z Z-z+41=0 z=12ziv32 ML A1M1 A1

Points are e™, ¢ Al Al
) x=1 u+iv=(L+iyP+1 = 2-y%+2iy M1 M1 Al
u=2-y*, v=2y v =8 ~4u, which is a parabola M1 A1 Al 12
7. (@) yo=2-4= 2 01~y )02 = =2 M1 A1 Ml
Y -y,=-04 y=y,-04 Al
(b) 2 = (-1-y_)O1 Ya =-1+02 =-08 = y(009) MI1A1Al
©y¥1) =y =-12 y | =2(1-1) +41-1)(-12) = -3-08 AlM1A1
—3:08= (y,+ 1)/0-2 ¥(1-2) =-0616-1 = -1-616 M1 M1 Al 13
8. @Wx=1434-p, y=2-2+pnu, z=2-1 B2
X+y=34+21=3+2(z+1) x+y-2z =15 Mt Al
r.(i+j-2k) =5  Unit vector normal = (i + j — 2k)/v6 AlM1 Al
(b) Distance = 5/v6 _ Al
() 32+43-10=20+30-25=25,8+1-4=5+10-10 =5 B1 Bl
(d) Lineis r=8i+j + 2k + t(i - 3j ~ k), or equivalent M1 A1l
(e} Angle between normals: cos 8= 17/v300 = 09815 ¢=11° MI1A1Al 15
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