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13.5

24 The Plaﬂe ?erg),e,ﬂéicuiqr o line has os its nermal veector ‘ﬁw.,
'ne's divectlon vector: x=l4¢ y=2F, T 4-2¢ =2 7 =(],2,-2D,

Sothe 4 of the plane 15 1'(x=xV+2(y-yo) =3 (2~7) =0,

(Xe,v0, %) = (-2, 2,10} = (x+2)+2(y-7)-2(z-10) =0

30. Parallel piaﬂes have the same normal vector,
So our eq s 2(x=-xo) + 4 (ywy;,) + 3(2’«2@‘) =0,
Picic any point in the plane to be (xoy.,22): let t= 0 +hen
(o, vs, o) = (3, 0,%)
= 2(x-2)+Uly-0)+E(z-28) =0

ALY, 2,3 Form a vector us}n3 A= (iglii\, and any pont
/m on the line. For converlence, €=0 g'ves
(0,1,2),

Se (1,2,3) - (0,1,2) :;(’/‘) 1) And the line gives us ancther
veetor {31, =-1),

/‘,‘;‘\\%J Taking the cross product, we get the normal

34,

vectar:
ok Loy ’H‘
ECL DRI TSIpNY
2 -
=~2’:+43~2k

= eq, s ~20x-x )+ Uly-y, ) -2(2~2,)= 0.

Pick At be (,x% Va;%@\; (we can p’}é& any other fﬁaéﬁ‘?’ in the ;jfmmj

= 2x-yruly-20-20z -2V =0



12.5
4 x= 2t, y=1-1, 2= H+21
) =6 (0) y(q), 20> = <26, 1-¢, 443D
=<2,-,3> ¢ +<0, 1, 4>
So Wi Take the direction vector > and add +he initial pt (@i‘*?g?ﬂ
Frew (1) = <2,-1,23 4 4o, v, 20>
={2,-1,3>t
Vector equation: fmwm = (2,-13>t
Parametric eq: Xueu (4) = 2%, y,\,gwm = -1, Zrew =3t

U1

The line perpendicular to a plane s the norvwnal veetor,

50 K* <) \3’ {fﬁé"g{w(f@gn"?’r ﬁf’f >, Y, %}
The equation of the line s then F) = ;3,0 1+ <xg e 2>

S = <304 <o, e>  (Vectr o)

X o= t+) y = 3% 2= t+ 6 i?@#ﬁme%%gs

‘ i 3{%' ; eff o
4 We should Check whether the vectors Cormed by these lines have det producy

6l te O
sl (2,5,3) =4, -1 = (-2, 4, 4)

(s, \“(3233:(g~\u\
Now (2.&4 g) . (-1 4) = -2 B+ U ~lrud =-4£0,
<0 the tweo lines are not ;;@f"g{&d wular

2, Rewrite as paramfvic., equedions: |
{;::X~ = V;E’ = %:‘2 .__bx:'ziﬂ)y:?%»&z} 2= -t+2
t ~y_ié~ 2;2_‘;»x..$-1~2 y=-s+6, 2=3s-12
Not paml | since 42, 2,” > ({ -1 2} ace not mui—%’éfsfm of each ether
, ‘nce
If they ntersect, the x,y,z -COOMF
Ot 4+l =s+2 0f4+3= -5+6, ~t+2=35-2
' ' bl
L ~, WMJ
2=0s-U=>s=3
Bt=2
But Pu*’f’&%ﬁ s :‘ﬁ “!%%6
So the hoo lines are < kew,

S:i___.

(Snates Must corresp end -

34 og = -212 = 332 (5 net e,



A
ég Tl 3\»,5“% do poct b 'ﬁf(‘ff

_ S- -
b) t=x-1, t= =~ = X~§:%~Z=~:>Zx+y=7.
And +his s valid for ~22¢t<2 =S5 -2 x<U

a)

! ~ >

9. The -H\iﬂ? To watch out For here (s that x=Jt 20, Keep it'm mind.
bY x=JE=> xP=¢. y=l-t= 1-x*=> y=l-x2, x20.

2

2 (We do net have the lefs half of +he parabela)

| X

2. 0) When you see ces,
=% smb= . X2, P and x=0,
Se 6059~H}$5ﬁ3~§ﬁ> 4+?£m§

{6
b\ PSY + }ncmm?ﬁﬁ with arrews

b

U The best thing in Fhese
(a) t=0 => x=\, ¥y=0
(yt=o0= x=0, y=o=> L.
() £=0 => x = 0,y=2 = T oF T7 but we already

(d\} t=0 = le.q) y=2 = E

cia a goeel H‘,;nﬁ +o remember 5 cos?@ Asinl@ =|,
- A,

is f?f@’f%ffﬁﬁ pointy,
= only s matches.

wed T =T,

o N ‘na verse
(o) E’mr%?é‘?ﬁ at @ﬂ\“ 8=0, Cockupise-we re gomng @ the revers
direction. One way to do this is to plug -6 n %r e  cin(-8)s ~sin8)
= x=0cos §, y=-2sinB+1, 0<E2n (cos(-g)=ces §) sin(-E1= '
= x=2cos 8, y= v

(b) x=2cos &, ym?,,s?ﬁﬁ#&h D<€ B< bm, -

(c) (O,B) Camasﬁwés +o % Ha%ﬁmag/ arewd = .
| T cg<3n,

= y=2cos 8, y=2sm b+l =

33 x=2c0s 0, y= Lsin@+ =S xFly-DT=4



(L

g }éiﬂa Q%;S : Hf ) mx <éﬁ}e M; ;:1 ;: -, @@%\>
|"Hosp'ital « l‘i"o eiq - (,x _%__g: |
o, I g -4
biln Fe=3

Sc ﬁi’h = <\) 'ilg>e

Ci A circle Corresponds o <€@$ Zf stn 2%3
Just add af;j ' the condition x=t, we get a splral %rﬁn@’if‘@a”
For a befter ?%{;%f%} loole a+ 24 DI

«v ?L”? (I%“s the Same put with the axes chmﬁfad),

IS, Directlon vectar FA (3/273\ - (0,0,0) =(,2,2),
F4) = <,2, 0 ¢ blxo,ve 20) = <1,2,35¢  (Plug nP=100,0)),
Par%,ﬁ'ﬁ"fs‘:: th, V:”z{’, 2 =2t

)C"(‘ —H\‘(s s +he S}J‘{rmi (Sea exercise Q) - E
20, As tsoe, Xbeo, ymmoo B0 ~ 10
21 As t 26 y=0 ad Xx=1, S ’Etxa} 50 as t=oo, the

gf‘%;;}x looks more ard more like +he porakole, 7= x®=> IY,

22. Th's s spliral-like  but now we have M@IH‘???};?@ factors in
X, also, You can alseo observe that +taco=> X=0 y=9, =0 =T,

23, This ‘s +he only one that (s peri:azf;g = 1Z.
ZU, As t=0 from above, Bs oo =D 1T,



EN
34, P&rame“}r‘sz’eﬁﬁ the clirele x5y =d, we get X=2¢0s 6, y=2su 9.
The resulting function also pust satisfy, 7= Xy,
S0 2=(2¢059)(25m@)=UsinGeas@
Then P(0) =20y 8, 25/ 6, YsinFcos 8N 0<0<2n
=K2¢0:6, 25100, 2500 28 It you prefen

36. \/:xl Can be parametrized s X:-‘f’) = t2
Then = = Gt ()= Yity ¢4

So POy = G, 4 gerpgny



