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1. (a) Horizontal line aty = ~1/2 M1Al

(b) Im(z) =-1/2 B1
(c) If line is tangent to circle with centre at 2, then k = 25 M1 A1l 5
2. (a) e*=1-x+x2-x16+x%124 B2
| (b) e™(sinx + cos x) = (1 —x + x*/2)(1 + x — x*/2) M1 Al
=1+x-x2-x-x*+x*12 =1-x* M1 Al1Al 7
3. (a) Char. eqn.isdet(M—AI)=0 M1
2-A)A*-32+2-1)-12-2)=0 Al Al
(A-2)(»*-3)=0 AMr-2)(A-3)=0 M1 Al
Eigenvalues of M are 0, 2, 3 Al
(b) Ois an eigenvalue, so M is singular (detM = 0) Bl 7
4. (a) (Bi+2j+k)x(2i+j+3k) = 5i+7j+k M1 Al A1 Al
(b) Volume = faxb. cl =15+28-21 = 31 M1 M1 Al 7
5. (a) y'= -3xy -3y yiv = “3xy” - 6y” M1 M1 Al
y(0) = ' y 0 =-3 yiv(0) = 6 AlAl
y = 1-x ~x12 + x%4 M1 Al
(b) y(0.1)~ 1-0-1-0-0005+ 0-000025 = 0-8995 (to 4 d.p.) M1 A1 Al 10
6. (a) ( 0 -1 B2
1 0
(b) Eigenvalues of N are 1 and 2 B1B1
(¢) (x, ¥) maps to (x, 2y), so transformation is a stretch by a ‘ Bl
factor of 2, parallel to the y-axis B1
(d) (1 0) (o -1)=(o —1) . Mi1Al
0 2 1 0 2 0
(e) Use (MN)" =N"'M! B2 10
7. (a) r=(-2 +j +3k) + 5(3i — 4K) + t(di + 3j - 5k), orequivalent M1 AlAl
(b) x=-2+3s+4t, y=1+3t, z=3-4s5s-5¢ M1 Al
4x+3z =1+t y=1+3@x+3z-1) 12x-y+9z=2 MI1M1Al
(c) Directionis (12 -1 9), so equation of line is Bi
(r—(2i+j+3k)x(12i-j+9%k)=0 M1 Al
(d) TTis r. (12i - j + 9Kk) =2, so distance = 2/+/226 B1 M1 Al 14

8. (a) cos60+isin68 = (cos@+isind)® = cos® 0+ 6Gicos’dsing Ml
— 15 cos® 9sin® 6— 20i cos® 0sin® 6+ 15 cos® 8sin® 8+ 61 cos Osin’ §~sin®® Al Al

sin 68 = 6 cos® #sin 6— 20 cos® @sin® 8+ 6 cos #sin® 6 M1 Al
= sin 6 cos 6(6 cos® 620 cos® 8(1 —cos® 6) + 6 (1 ~cos?@)’) M1
= sin 6 cos 8(32 cos* 9-32 cos® 6+ 6) Al
(b) (sin 66)/(sin 26)
= sin @ cos 6 (32 cos* 6~ 32 cos® 8+ 6)/(2 sin 6 cos 6) M1 Al
= 16 cos* 6— 16 cos® 9+ 3 Al
(c) sin26 =0, i.e. 8=n/2, or (sin 66)/(sin 26) = -1 B1
16 cos* 0-16cos’ 8 + 4=0 4(2cos? §- 1)(2cos’ 6-1)=0 M1 Al
cos f= +1//2 0=m/4 or 3n/4 or n/2 M1 Al 15
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