Exercise 17C: Solutions

~

1 Let\bmite = \bmiti — 4\bmitj, \bmitb = 2\bmiti + 3\bmitj and \bmite = —2\bmiti — 2\ bmitj
a \bmite - \bmita =17
b \bmith- \bmitb =13
¢ \bmite-\bmitc =8
d \bmite - \bmitb = —10
e \bmita - (\bmitbh + \bmite) = (\bmiti — 4\bmitj) - (\bmitj) = —4

f  (\bmita + \bmitb) - (\ bmita + \bmite)
= \bmita - \ bmita 4 \bmita - \bmitc + \bmitb - \bmita + \bmitb - \bmite
=17T+6-10-10
=3

g \bmita + 2\bmith = 5\bmiti 4+ 2\ bmitj
3\bmite — \bmith = —8\bmiti — 9\ bmitj
. (\bmita 4 2\bmitb) - (3\bmitc — '\ bmitb) = —58

2 Let\bmite = 2\bmiti — \bmitj, \bmitb = 3\bmiti — 2\bmitj and \bmite = —\bmiti + 3\ bmitj
a \bmite - \bmite =5
b \bmith- \bmitb =13
¢ \bmite-\bmith =8
d \bmita - \bmitc = -5
e \bmite - (\bmita + \bmith) = 13
3 |\bmite| = 5 and |\bmith| = 6
a \bmita - \bmitb = 5 x 6 cos45° v

1 A~

V2

=30 x

=152

b  \bmita - \bmith = 5 x 6cos135°

1
=30 x ——

NG
= 152

4 a  (\bmita + 2\bmitb) - (\bmita + 3\bmith) = \bmita - \bmita + 4\bmita - \bmitb + 4(\bmitb - \ bmitb)
= |\bmita|? + 4\bmita - \bmith + 4]\bmitb|*

|\bmita + \l::mi1;b|2 — |\bmita — \’bmitb|2 = (\bmita + \bmith) - (\bmita + \bmith) + (\bmita — \bmitb) - (\bmita — \bmitd)
= (\bmita - \bmita + 2\bmita - \bmitb + \bmith - \bmitb) — (\bmite - \bmita — 2\ bmita - \bmith + \bmitb - \ bmitb)
= 4\bmita - \bmith

¢ \bmita - (\bmita + \bmith) — \bmitb(\ bmita + ‘bmith = \bmita - \bmita + \bmita - \ bmith — \bmita - \ bmitbh + \bmitb - \ bmita
= |\bmita|? — |\bmitb|*
\bmita - (\bmita + \bmith) — \bmita - \bmitb |\bn:|ita\2 + \bmita - \bmith — \bmita - \ bmitb

|\ bmita| |\bmita|
= |\bmita|

_>
5a AB= —2\bmiti — 2\bmitj — \bmiti + 3\ bmitj

= —3\bmiti + \bmitj
_)
b |AB| =07 1= 10

oy —
‘\bmita - AB = |\bmita||AB| cos 8

;. —4 = /10 x 24/2cosé
4
c.cosh = ————

2+/20

(2]



- 0=116.57"

—
CD = —\bmite + \bmitd
Let 8 be the angle between '\bmite and \\ bmitd

\bmite - \bmitd = |\ bmite||\bmitd| cos 8

s.cosf =

5x T
Using the cosine rule.

APE 2 2
|CD|" =5+ 7" —2x5x Tcosf
:25~|»4‘.5'72)<5X7xi

35
= 66
Ly
(t+27)- (5 +27) =—6
542r=-6
2z = —11
1
)
(x2 4+ 73) - (—42 + xzj) = 10
—4dz +7r =10
3z =10
_ 10
=3
(zi+7)-(-21—-3j5) ==z
—2r—-3==z
—3 =3z
1=z

o(2i+35) - (i+xj) =6

z(24+3x)=6

2z + 3z =6

322 +2z-6=0
-2+ T8
T8

— =3 —

AP = AO +OP

= —4\bmiti — 4\bmitj + ¢(2\bmiti + 5\bmity)
(2g — 1)\bmiti + (5g — 4)\bmitj

= 2¢\bmiti 4 5¢\bmitj — (\bmiti + 4'\bmit )
= —\bmita + ¢\bmitb

-
AP-OB=0

= ((2q — 1)\bmiti + (5¢ — 4)\bmitj) - (2\bmiti + 5\bmitj) = 0
=40-2+25¢—20=0

—~ 200-922=0
L2
LT

N . 22 iy »
OP = g\bmith = ?(ﬂ\blnlt‘l + 5\ bmity)
44 110 )

Cooordinates of P are | —, —
(29’ 29

(\bmité + 2\bmitj) - (\bmiti — 4\bmitj) = +/5 x /17 cos@

—7=+/85cosf
cosf = -
+/'85
9 = 139.40°

—2\bmiti + \ bmitj) - (—2\bmiti — 2\bmitj) = /5 x /8 cos 8
2 = /40 cos @

2

cosf = ——

V0



6 ="T157°

¢ 2\bmiti — \bmitj) - (4\bmiti = /5 x 4cosd

8 =44/5cosf
2
cosf = —
NG
8 = 26.57°
d  7\bmiti + \bmitj) - (—\bmiti + \bmiti)+ = /50 x /2cos@
—6 — 10cos#@
3
cosf = ——
5
0 = 126.87°

10 \bmita - \bmitb = |\bmita|||\bmitb| cos §
If \ bmita and \\bmita are non-zero vectors, then

\bmita - \bmith = 0 < cosf =0
— — —
Ma OM =04+ AM
= \\bmita + %(\bmitb — \bmita)
= %(\bmita + \bmitb)

3
= E\bmiti

- —
b \bmita- OM = |\bmita|OM|cos(/ AOM)
3
3
V2x 3
- ZAOM = 45°

cos(£LAOM) =

— = — =
¢ MB-MO = |MB||MO)|cos(/BMO)
_3

4

cos(£LBMO) = —————
V5 s
2 2
1
cos(ZBMO) = ——
NG

£ZBMO = 116.57°
— — —
12ai OM=0A+AM
= \bmita + %(\bmitb — \bmita)
1

(\bmita + \bmitb)

(3\bmiti + 4\bmit)

b = b

- = —
ii ON=0A+ AN

= \bmita + %(\bmitc — \ bmita)

- é(\bmitc + \bmith)

_ %(\bmiti + 6\bmitj)
- = -+  —
b OM - ON = |ON||OM| cos(£MON)
27
/MON)= —%
cos( ) -
9 X3
1
cos(ZMON) = —
( ) 7
/BMO = 27.41°

— = — =
c OM - OC = |OM]||OC| cos(£MOC)

cos(LMOC) =
5 X \/E
9
ZMOC) = ——
cos( ) 5vI0

ZBMO = 55.30°



