, 29
12.4 C foss pruduct

SUP’M}&? a = <Q.,Gg,‘7">
ond b - <b,‘ bz.bg> ore
3
VEC{‘.OV‘.S in m
we defing
Q*g <“1. Q; z’ab a, ’)

cros s Produc‘t a'lb‘l. - (Tg2 L')

-t 5
axb = - phxQ






|

I -2
3-.

i |2 2 e |

= £5 4 5k
N
- o <
Fag‘lf Q&b 3 "L to &
e
Eu‘g s L ta b

3
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la' 43 G, @
az -l»l ¢ 72
b, b, b b, %

* (G3by- Gyb, )0, - {6, by- 6 b b, } 4

+(q'bzdazb.)93 > 0,
i ati‘, is % 4o &

Simi lav 17

a,’\; is L to b
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)

(@8 )2
: J/“‘“) Io.,a, 1
b g Jj//
2 4 Vel . :'Dz

i

Ex. F:-»J [ vechr v that 15

..L to <l,2‘3>and <z‘1’-1)
f ‘l‘;)

ol




2 Jt3 i
’2.-! '\'!' Jlj-l'l‘ zlf:

1 -1
2 2

I}

- 43 ..(-1-613'4'(2-—'-!57(

- gt a7 -2k =¥

) ..
axbh lies on hivd

e
’a:aa-db

Lhet is L b2

3Y



3f
Fact: |dxb ] = 1811 sioe

where 0 ° aﬂﬁ(e het ween

3 and .i;
Also !'af,;ﬁ( . nrea of
pamlle‘&gmm $ponned

-3 -
)"1 O ond b



Ex. Find the aresa ol
ihe ir-‘angh with

vertices ol

p(l,l,“‘) Q(I'I,?.) and

R(3,2 1) .

— —
v: PQ and w2 PR

36
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Are
G s‘f A Jpanncﬂ' "7

v
and W =
-@n‘d }

Pocalle
|03 COn /
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Now we know 2x b

‘iﬁc’ a{ ane of 2 ‘ogp'liauf




Riﬂhi Hard Rule

w b
/B_.
(7Y
A
2 1

Fingers curl from a
—) zxﬁ Ptﬁﬁ‘}-g 1o

direction of thenmb

b

Ho



A.(bxt) (the triple
produ"*}

equals volume of

po.rauele iped 2,
PP a‘,A"'?"'?/

speened by LEp
b

a) g und?

4



12.4 L:'ne; an of P‘ahe.f ‘n

Spase

An.y )ine L

'S dedermipgg

by a point f'l.-‘,, m L anda
vector v thet is paralle]
ta L. Then '.

i Rt} = ﬁo + 47

T}\@é;fé? are Lthe vecter egv;i‘b”pns
M ’__—-_—
of |

ﬂ



P |

I." ﬂo ® <x6 > yb p za)

and nlis = (x(ﬂ,yl%?, Z“t’)

ond ¥V =z Ca b‘c>

Fd

dhgn



<i’ Y s 2> ) <xo,ya'2..>
+t<a, b,cy

or
K2®otol, y:vee bt 2.2 +cd
These are called +he

Pﬁr&u\e{ri( e?uafa'oa& of L.



Find the vector equations

dnd paramelric equatians

of ing line L {krough (2’)‘-1}

Lhat is parallet to 1. 2%
Sed R,z (2,4,7')  awv
v = {\.2.%)

Az ) o bde )

fvcd.or eﬁuafion& }



tnd

X224+t  yeo l+2¢ 2= -+ 34

( Parcwmetric eqUahnha)

Arother way of de.rcribinj

L s $0 eliminatle the pamnt*"
£ :
5o’vin, for £ in all 3

parankirtc egv ations,



""‘""‘""‘84 ——— R 2"‘2,

.Singc ol eclua'tfon.s are é?oal'

we tje{
i - e /
Lo b Py

These are colled the

Symm ebric equationé of L

M/—



7

Ex. Fine the vecior eqoc*"’“‘,

U-e pnrc. Mcfro‘t. Qquaiiaai and

1he SYymmefeic equations of
the line L that posses
-l:hrovgh (e, 3 -t) ara G, 1,2y

<iv,0,22-K2.3,-v)

V o= (-, -2, 3)

S
v



Alse, sed ;1‘02 <2, 3 ~l>

A = <7_‘ 3 -n)-ﬂ-{:{-toaz' 3}

Vec. 29ns

Xz2-%t, ya 3-2¢, ze-143t

par.ec,m
X-?
SRR TS B ¥
- = =
= 3



Ex. At whet po.’»i'.

does the abave line L

Pass {‘»rouj‘\ the X2~ p(aap ?

X3 ~ plane is y= o.

M

S0z 3224 O -£-=:25.

In poaramsieic squations

Xz 2~3 2 4 s -1+ 9
2 2 & 2

4
2



Y

Two lines L. and L2

are skew § they are

Promesee e s

not parallel ana don'td
intersect. Show that
Lo =24t yo1-28 z:3+43¢

Lyt x:3-4,, % Wi, zeiaad



(

Are Skew:

Firai, Hwe direc{ion vee tors
<ll ..21 3> and <_|'-"" 2>

are nat paraliel.

We write L, as

Xz '5-5, Y= H-HS | Zz 1428

A posn‘t o{" intersection



3-8 = 244 E,

Li"qs - "’2* Ez

1428 = 3+3% E 3
Now elimincie t in €, F2

2€, + Eo ° 2(3-5) + (4-us)= 5

or |0 -68 =35

o™

)
av .S- camnb
o

12



B
Now eliminate £ ir 51,53

YE, + 26y ¢ Y(y-4s)+ 201425)= T
or 14 - £S5 ° 9
o &t %

S Lines don'd intercect.

L.inesg ave Skew



Iy
Plant.&

A p'an.t 6) 15 deftrrmined
by « point A, ;. ihe plawe
6ne & normgl vecdor +hai
i or‘l:‘nc»jona.l fperpend.'ou)ar}

to 0 . If J"l‘ 1S any poini

ir @ , 1lhepn ﬁ-ﬁ, lies in P.



/5
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- A -
ov NN = ﬁ.fl,

l’\old.f ‘zavtvefv JU in 0

This is colled the

vector equation «f the pla,
¢

1f n=<o0,b,c)
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and Nz (y v 2) and

-d

/h & <x0, Yo 0 24> .
then (—X-J ))econt.f

(ob,e) {x-xo, y-y0 , 2-2.)
= &

or O (g-xy) + bly-y,) 4+ ¢ (2.2,)=¢

This i3 called the scalar ¢7uqi:‘¢a
-—-—v—'—"—__—_.
of &
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Ex. Fi»d an equa*m of

the plane € ikrovgln the poind

(l, H'Z) wilhk normal vectar

e §
. N ey e)
n: <'5' 1, 5 . The scolar egi i

A(x-1) 4 2 (y-y) 4 5(z-29= O

o X+ 2Y + 52 3,5 410

or JIx+2ay+ 92 = 21



T"u“ last Chuatien ¢

Called e o l:'neqr 41.;4{,‘3,0 of 0

19
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E'l. Find ‘l‘be Igﬁg@e

QqUation of the p‘ane 9

bhat
“tpesses thrgy,) P02 <9)

R (2 1 1) and R 31 4)

wmend
Note thel $Q = {21, 1-2 L0}

RGNS I -3
2/



T k
| -t 3
o | &
2(—5-3)1"(6-013‘4- (:-o)T:.

S

i
- a-q‘i —'6.; +k v e l

toe €.



2%

The vector eqva{‘.:on 4
P+
o
ne [R-~R,) o

-‘I{x-1§—-6f~,-1) ¥ (24+2):0

oy ~ 9« -6y + 2



