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Geometry and Vectors

Coursework 1

SOLUTIONS:

1. Given are the vectors

@=MN-T77—k,  and

(7) In general we have
u-v

We compute
U-U=2A+7—2
VST 1 2\ +5

u
T

ﬁ:\/)\2+49+1 = C0S— = —= —————

|| 4 V2 3\ 450

Therefore

9 (2A+52 9., 9
A5 932 4 95h 402 4200+ 25 = [2 = 20]

:—:}- =
2 2

(1) Take the unknown vector to be of the general form
@ = aT+ b+ ck with a,b,c € R.
Since ¥ 1 w and v L 1w we have

a—Th—c=0
b=0.a=—c
2a—b+26:0}:> 0,a=—c

a€-

w
v w

The vector @ has length v/90

G- T=90=a?+b>+c2=90=0a®+a?=a==3V5.

Therefore
@ =+3V57—k)|.
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(791) We compute

T 7 k| |v+27 Tk
GxT=14-7-1|= 0-7-1
2-1 2 0-1 2
= @+ 2)(=14— 1) =|-157+27) |
2. (i) We scalar multiply the original equation by b
AT+ (Z-b)a=7¢ b (1)
= M- b+ (Z-b)a-b=c-b (2)
. Z b .
= P h=— for \+@-b+#0
A+a-b

Substituting this into (1) gives

c-

A+a-b

AT + i=c=|i=1%(e-52L) forA+a-b0|

When A+ @- b= 0 it follows from (2) that &- b = 0

for/iER,)\—i-c—i-g:O.

= fz%@—i—/@&

(71) We cross multiply the original equation by a from the left
GXTEXa=axb. (3)
Using the general identity
UXUX W= (4 W)v— (4 0)d

we can re-write (3) as

(@ @)% —(@-F)@=axb.

Comparing with (1), we identify A = @ - @ and b= —a, such that A\ +a - b=0.
The solution is therefore

|~
S

T = dc?x +rxa for k e R\

S
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(73) In general we have

@ x 9] = || |5 sin 6.

For § = /2 we can use this to compute
08| - o
From figure CD = ACB = (b — &) for some A € R. Therefore
M ) (Jx A(H-a)( ) ‘d’x (5—5)('
A A

We also read off the figure

d=—-a+e+Ab—2a (5)
and compute
dxé=—-axc+exé+Abxc—2cx?d
dxb=—-axb+cxb+Abxb—2&xb).

Therefore with (4) follows

S =26
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(73i) Compute

Tk 77k 7Tk
L - N - 3. . 5 13-
axb=|-310|=-kbxc=|100 :§k,c><a: 750 :gk.
5 3 1
100 539 -110
Therefore
@xb+Exa+exa =4
~ - [H1=2%
i—df = |44 = T 2

Then

172 5 9. 37 18

= A+ =N = A=

137 2 1" T 16 37
— - /3 118\. /1 318\. 1. _
= OD=d+d=|3 Zﬁ) <22w>9ﬁ+9




