ﬂarsda“, Tulu‘, 1, ZozZ XMidderur -1 -on Mordmﬂ,

MAT" 164 Ledture Notes X Prdomblnﬂ, have a Taesclay, Wornieg

wiicherm .

Qev-‘ew l
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[2.1 24 Coordiates
12.2 vechors
1223 dot products
2.4 cross products
12.€  lunes ¢ plapes
126, cylivdes & quodvic surfuces
13:1 . veckor Runchions & space curves
12-2 Jepivatives « ‘Mk%m\s of vedor fanclions
3.3 awc lwn;“« ¢ curvalure
M. Ranckions of seveval variakles
M.z Liwiks & aowﬁnu-'—\vk.

[2.1 34 Coordivettes

Problewn 157 Fiud an equation of the sphere Hat passes Hwough the powt (4,3,-1) oud has ceunter (3,21)-
SPMQ&: Sphe" W/ Conter Q@b.ey ¢ rodms r:

Y5, -

rt = (X-'a)l 3+ (‘&'b)z + (}-cy_ 4:3,-1)

Need o fad = pishonce (P, @)

e =) @3 4 (2-8) 4 L1

12-2 vectors

Problem 26: Fud a veckor Hiat has He sawe diwection as <6,2,-37 but has length 4.

Problews 24: TF ¥ lies w e Pt quadront ond wales an angle /3 pish Hae positive x-oxs and 171= 4, Pl
T in componant forwa.

Problem d4g: IT# T =<xuy>, F = <x.,:g.> , o2 X, 9P describe Hhe <ot of all powb g) such +hat
lg-Rl +|P-F) =k heae h>IF-Tl.



12.3 do} Pyoduc-B

Roblewm 2%: Find o vector 4ot is ordhogonal fo both 2+F and T+E

Roblam 45: Show tuat the veckr V= & —pro*‘;'o‘ is or-uto%onal o a.

2.4 cross produdts

Problewm 45: Let P be o powt mot on e Jine L& Huat passes Hhrough +re pomts Q& R. Show Huat the
Aistouce A& froun Ph L is

‘2{ /l'MCS + PIGM¢§

6-12 Find parametric equations and symmetric equations for the
line.

6. The line through the origin and the point (4, 3, —1)

7. The line through the points (0. '5 l) and (2, 1, —3)

8. The line through the points (1, 2.4, 4.6) and (2.6, 1.2, 0.3)
9. The line through the points (—8, 1, 4) and (3, —2,4)

10. The line through (2, 1, 0) and perpendicular to bothi + j
and j + k

11. The line through (—6, 2, 3) and parallel to the line
Ix=ty=z+1

12. The line of intersection of the planes x + 2y + 3z = 1
andx —y+z=1



23-40 Find an equation of the plane. Pdw} : (3 ,-2,8 ) O=- 3 tXx+ %’

23. "\l::;‘]);)rl?r;e lll;ousg>h the origin and perpendicular to the Pwd”l” Jo % - x ""1, n= < (o1, _|>
o . . /— novwa)
24, The plane through the point (5, 3, 5) and with normal £ N
vector 2i + j — k " '{?’\"o> =0
25. The plane through the point (* 1, %, 3) and with normal /‘ ﬁ Po;“.’w vector a“ A Foin+ T e rlauc

vectori + 4j + k

"o,
26. The plane through the point (2, 0, 1) and perpendicular to the voriable vector £x ‘913)”
linex=3t,y=2—t,z=3+ 4t

27. The plane through the point (1, —1, —1) and parallel to the

plane 5x —y — z = <I,l,’l7.(x‘3l‘**11%'8>

The plane through the point (3, —2, 8) and parallel to the

planez =x +y
=
29. The plane through the point (IA % %) and parallel to the plane d

x+y+z=0
30. The plane that contains thelinex =1+ t,y =2 — ¢,
z = 4 — 3t and is parallel to the plane 5x + 2y + z = 1
31. The plane through the points (0, 1, 1), (1, 0, 1), and (1, 1, 0)
N
_wkers echin
Pavq"tl & o ¥

Problem 2 A po

a) Let I)(t) = (t + 1.3t,2¢t — 1) and l2(s) = (s.s + 1.5+ 2) be two lines/ Show that I, and [, are skew.

b) What is the distance between [; and 15?7

b) Hint: Distune behwean a poiut(z, y,,3.) + &
plave Ax3by +cg+d=0

A, Y =41,3,27

Tz, 1y 7 Cleaky not paclle]

t4l=5s lox, +by, +ey +4)

- ~n no Solutious . D=
3t = 541 Ja b ver

2Ll =542
| ~O+2 =3

W hoo pavallel plues B &P such twat LD P Vi and £, ()R
PIR fA=VxV =<1,1-25

Ko o &
L, (o) =£1,0,-\> [1+21
Bz Jiwiad =¢

= P,_‘ Xf\‘,—l;iS’:Ok

L,(0) = 011,23

Shep 2 Calewlate +he distamce beboeen P &P,

YW q;:/‘ ¥
12.6 c:«bimdt/u & zvadn‘c surfaces P,,o

45. Find an equation for the surface obtained by rotating the
curve y = /x about the x-axis. .

46. Find an equation for the surface obtained by rotating the line ~ é— T > X * k3
z = 2y about the z-axis. S /X—- = }——; + Jé‘:
47. Find an equation for the surface consisting of all points that a0 c a b

are equidistant from the point (—1, 0, 0) and the plane x = l%

Identify the surface.
48. Find an equation for the surface consisting of all points P for J'

which the distance from P to the x-axis is twice the distance
from P to the yz-plane. Identify the surface.

AS
Py oblems - s
s > %

5224 Come | 3¥




45. Find an equation for the surface obtained by rotating the
— . .
curve y = +/x about the x-axis. Pre’o,em q4 ‘

46. Find an equation for the surface obtained by rotating the line

z = 2y about the z-axis.

47. Find an equation for the surface consisting of all points that ]//
&— -2 %
/
X

are equidistant from the point (—1, 0, 0) and the plane x = 1.
Identify the surface.

l‘ind an equation for the surface consisting of all points P for
which the distance from P to the x-axis is twice the distance

from P to the yz-plane. Identify the surface. I
» 4
¢ T
< - o The distance from (X,q..}) o dhe plane js: ’X'l'
‘ ' e
§— - —>
e Y o The disdance fom (X,4.3,) o (1,0,0) ¢
o SS——

4 ;’r" -
: (x40)* 424 3>

|
X

» S= g(’('%:%) (=) E e eyt §
-Ux =yt 4t /—25//( =/((42x/f +y> gt

O =4x ‘“Q("*S'L

-1000 =x pambalof‘d

4oo0 = 4* + 3"+



13

42-46 Find a vector function that represents the curve of

11 vechor Runctions « gpace curves

46// X"-P\g,"»)q?t:q %20

intersection of the two surfaces. Xl 42° =1 (‘6) |
5 5 = = CoS = Sin
12_.. The cylinder x* + y~ = 4 and the surface z = xy % E % ! “il
43. Theconez = /x> + y? and the planez = | + y 3 \I/l/
) , . = ,q - x*-4 z,’

44. The paraboloid z = 4x~ + y~ and the parabolic ‘a’ 3

cylindery = 4* i pawdboloid: Y = J U= cost 4> -Ysiné)

?!/‘
45, The hype%;loisiz = x* — y?and the cylinder x* + y* = 1
-—

46. The semiellipsoid x? 4+ y? + 4z7 =4,y = 0, and the r¢) = < X, %a’)' §(+>>

cylinder x* + z2 =1

49. If two objects travel through space along two different ?(‘ﬂ = <Cb$(-“, 1) u" 2654 -ysmlé( )' p) SMH)>

curves, it’s often important to know whether they will col-
lide. (Will a missile hit its moving target? Will two aircraft
collide?) The curves might intersect, but we need to know

whether the objects are in the same position at the same L{b/ . X L 2 2

M = - & X4 =
time. Suppose the trajectories of two particles are given by / h‘&?nkolo“l % x ‘3' % l
the vector functions / h\
ri(1) = (37t — 12, 1%) ry(t) = (4t — 3,1%,5t — 6) X =eos () %r = snl+)

for r = 0. Do the particles collide?

PLEY = {costd), sin(t) ) cos - sai(HY)

e ra

Find a parametric equation for the curve (or curves) of intersection between the surface ’? +y2-= =1

and the plane
and the p wm—D ot % =¢

L%P(/Llao loid 0f. 1. gheet

X = ’
X

ll}l =1 =0 g_:ii—

‘YT(-t) =4+, 1,7 “describe  the Qurvec”

ﬁ‘f) =<t:".t7



13:2: Jenivadives + wheqrals of vector fuckious

23-26 Find parametric equations for the tangent line to the curve I3' .
with the given parametric equations at the specified point. H .
Box=r+1 y=4/1, z=¢"" (2,41

24, x=1In(r + 1), y=1tcos2t, z=2 (0,0,1)

25. x=e¢'cost, y=e'sint, z=¢" (1,0,1)

B

26. x=+1*+3, y=In(>+3), z=1 (2,In4,1)

13.3: avc /euq,-“n ¢ curvidure

1-6 Find the length of the curve.

-

r(t) =(t,3cost,3sint), —5=t<35

N

(1) = (2t,t3,_%r3>, 0=sr=1
r()=2titejre'k 0=t=<1
. r(t) =costi+sintj + Incostk, 0<t=<m/4

=i+ rj+rk 0=sr=1

o U A W

() =i+ 9+ 407k 114

32. Find an equation of a parabola that has curvature 4 at the

origin.
[ S

38-39 Two graphs, a and b, are shown. One is a curve y = f(x)
and the other is the graph of its curvature function y = k(x).
Identify each curve and explain your choices.

39.

avt lwq:“n ¢ carvidure
Rrinchions * of seveval variakles



M. Ranchions of seveval variakles

45-52 Draw a contour map of the function showing several level

curves.
45, f(x,y) = x* — y? 46. f(x,y) = xy
47. f(x,y) = \/; +y 48. f(x,y) = In(x* + 4y?)
49. f(x,y) = ye' 50. f(x,y) =y — arctan x
51, f(x,y) = Jx* +y? 52. f(x,y) =y/(x> +y°)
. Syens'x
L2 liwids & au A =7
M.2 T & conbinui: 10) ) »los) x4y
7. '\.\.E.'E‘.n;z.-" sin(x = y) 8. n.\}if}:.z;ewm X=0 Lo S P
%—90
. xt = 4y? . 5y cos’x DNE %ﬂ/
2 (x }T?u 0 x>+ 2y? 10. ( »]»ll?(» o xt 4+t 0o
30,0 3 ) 5 1)—(0,0) ) B . 0.
y? sin’x Xy —y prk %=0 x>0 x4 Dneé
M. lim  ——F 12. lim —————
x)—0.0 x* + y ey =0 (x — 1)* + y° . s. dOS\/ )
. Xy . x* =y 420 7 F
13, lim ———— 14, lim @——————— %
)= 0.00 /x2 + y2 (e )=0.0) x° + xy + y°

2 4
Xy~ cosy Xy

lim > n 16.
() =000 x°+y

15. lim  ———
(xr,y)—(0,0) x* + y

X xX+y?
17. lim @—/— ————
Y A |

) xy*
18. lim ———+
(=000 x= + y° S
A (x-1)
= X4 - s % Hre ewn”
) Gy oy Teq=0rgF. = eyl K g 41 Ay Teguse® T

YCED W M},/L&Q} A;,{.ﬂ.;zo .
X4 -2Zxy 41 4yr| = —Zx%l -2 X1 2x

3 = = rSmd
. X3 Es _ . X _.&3 X =rcusé Y= rs
) L;,,i\:/q.u (X 44)7 T ppacoe) K4YT +2x4

P
L Tes’O - s © e v les?®-cm6) o
Zr20 4 ZricesOsme r=>0 | 4 2cosBsmbd




Angle between 5 + ¥

; |2 -
Va . U v
» - = 2os(6)
A=y ¢ Jal-17l
"
g n=<% 1,02

v=<F,01,127

I

(’2 q) ‘a‘:[’lflr (g)g)-"_ <Q—l, -5 =<%,3?
1 // 7:(],5’)/5"6) = <UD
1 ="

T 08)

—+— + t 1 4

, "x

<.l.

3
3
1

-E-Hn.
o O

= g‘(o)—.a‘,(a) +h(F-12)

= £0,0,-5?
L7

Find omit vector orfogonal Jo the plane passiag through PG R wf pocitive First coordmadte
P(’qlc/")

Q PR = {-3+44,6-5,041% =¢1,1,1%
Q (-3.6.0) .é —
P 2 PR =<£-344, 6-5,2+417 = <1, 1,4 %
Rl’&,é:Z)
¢ 3 L
— —_ | 1 -
P6 x PR = : = <3,
] 1 d

X Break - X:10



