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(a) sinhix = (" -2

f(x)=-

(8

1
- x)z

1
zlnd— =X = —x2
f(x)=1n sx T

i

£(0) = In 4, £°(0) = - %

=(cosx +1isinx)/2-(cos x —isin x)/2 =sinix
(b) Eqn.is isinx=cosx +1isinx

(a) Normalsare i+ j+ k, i+2j-k

(b) Line of int. has direction (i + j+ k) x (i + 2j-k) = -3i +2j + k

Whenn=1, 2° =2-2°

cosx=0 x=Q2n+1)n/2

1=2-1+
Assume ¥ fromr=1tok = 2 -2+
Then S tok + 1=2-21* 4 21D 2 9 _ 914, o+

=2-2*2' - 1)=2-2F =2—2H"‘+l)=2(1—-2'(k“)), q.e.d.

Rewrite as z = (iw + 1)/(1 - w) = (iu—v+ DIl - u—iv)
= [(1-v +iw)(1 —u+ V)Vl —u-iv)(l —u +iv)]

If z is real, imaginary part of this is zero
W+v—u-v=0

ul-u)+v(l-v)=0

(a) y"(0) = -1
¥y 0 -1+1=0

y =1 +x/2-x%2-5x/48

Y20y =2y 4+ 2yy"=0

¥y 10 = 0
(b)Y = 2y~ 2y 25"+ 25y "+ 20y P = 0
YO +4-2+12=0

YH0) =572
y(0-1) = 1-045 (to 4 s..)

(a) 2" =(cos 8+1isin 8)" = cos né + i sin ne
2" =(cos 8+1sin §)" = cos nf—1 sin ne

Subtracting, z" ~ 2™ = 2i sin né

() (z-27') =27 + T25(=2") + 212°(Y)? + 352%=2"') + 3522(z7Y)*

+ 212252 + T2(z7)® + 35(=7"1Y
=@ -2N)-N -2+ 21 -2y -35(z ~z7)

Hence (2i sin 6) = 2i sin 76— 14i sin 56 + 42i sin 30— 70i sin @

s0 sin’ ez_é (sin 767 sin 56 + 21 sin 36— 35 sin 6)

(a) 2 1 1
M| -1 3 4
1 0 0

3 1 1
M=[1 3 4] «x
2 8 10

(1-AA-2-6)=0

A=-2,1,3

(d) E/vectorfor3issuchthatx +z=3x,y + 2z =3y, 2x + 2y =3z

Hencez=2x,y=z

|

0
4
-3

|

3 1 1
1 3 4
2 8 10

0 1 1 0
-1 9= O 1
1 7 2 2

(b) Mmaps(k+ 1,k~ 1, k) to 2k + 1, 3k - 1, 4k)

Hence eqns. of image line are: (x ~ 1)/2 = (y + 1)/3 = z/4
(c) Char. eqn.is (1 ~-A)[(1 -A}-A)-4]+ (-2(1-21)]=0
1-DA-3)r+2)=0

Eigenvector (1, 2, 2)
Normalise : unit eigenvectoris (3,%,%)
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