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Ty Ty Y x

ot} (ole) 19 =)

AZ A7) A = soolth 7]7h w3 Wekge] Yo
L& = 0+l Atky - 04018 A — coolth. 7|7} v -
2 B o] sl ate) F 49 = Hote] o1 H A

ogh
fuj
1o
o,
HJ
12,
=2
:0'1_51
oft
(<L
oo

o

X
rlo
ok
fuj
1o
ol
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(b)

(a)

(a) oA BANAE A A7 H = AL Eokoh Hsge 767 A8l A" S
b=t} 90A/0x = y — 512/s%,0A/0y = x — 512/y2 ol 2y = 512,y%z = 5124 o] =

r=8y=8Yujoo]ch wetA 1) B3 F428x8x TP |t}

ofef Z1HH 2ol 2 FHolA Ferh (b) ol 73 AL o] FFoll 2 A
deth 2HBE AANA Hsgs 2 A Ak a-S 3 y-SFols A =oco7F Ak AA

r=49NAE=0<y <200 thd] A =4y +512/y +512/4°]3L A'(y) = 4 — 512/y* &

y=+v128d wjoelth EHLy=200|ch

Ay =200 <z <40 tis] A =20+ 32 +512/z 03 A'(z) = 20— 512/22

G Gl 00] H A gheth Wb A S H = 20 v =40tk FH oA
A4, V128) = 4128 + S5 + 52, A(4,20) = 80 + 5 + 232 o] 3 A grol ¥ He

V128
22 HA 83 7824 x /128 x 4\2/51670 o},
=20
R
]
F

= (y*+6,2zy), A (1,2)oA V&= = (10,4>-

S’W

A G A= Folt})
Vew.PO -4
-@ = (27_6)7 - =
IPQI V4D

, 5 —jolth ek V& - (—f) = —4

AE A (WNW) & -2 34 157.5° 258 o] £} (obe) 28 22) WNW eh9) wjE) =
(cos 157.5°,sin 157.5°) o] T}

Dynw25E =VE&%E - WNW = 10cos 157.5° + 4sin 157.5°

N

W
W

2. VX = (2zy,2%). A AN V&E = (12,4). 55 % WF NE = (1,1), Dyp2%E =

ver _
T =T T
|NE] V2

-NE 16

A% BT 0E Y16/ 25 452 Ltk

3. (N 2”8 FAR) VS =(y,z — 2y, 1) o] HAANA VS =(2,1,1)
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7.

A

g—y

(a) 2-Zoll A Bl A= WE =T =51 + 27, (Vf- )/ =12/v29

(b) Vit 72 Ao W, o5 5 (-1,2,0),(5,-8,-2) 5%

(c) BAA VS = (2,1,1). A Ac]l Q= BA= AB = (1,2,1) 9] 402 LRo|n 2 n|E
%Wf AB /WH —5/\/Gu & =
Bo| 9l EA=BA = (1,2, 1) Woz 2
—1/\/6@%4 e ke LAt o) £ 8471 e A4 < 13 3) o4 Bhd u] Vi =
(3.~ 1. 1) oItk i) BAl= E‘ﬂ vki 7}21 B ulE%DWf B)/HA_BW =3/v/6

b4

=7t}
(d) —Vf=—-2i—j—ko Wolt}. o] PaFo g ¢ uEF||Vf| = V64 #adr}

vwmm Fo) A4l o] B c7h P4 D W] VS = c(3i+2)) o] Tk B[V /]| = 20] 2%
13=22%8 c=2/V130| 2 Vf = (6/v/13,4/V13) |tk Duxf =Vf-j=4/V13

(1,1) S Ft=de e = —jo 1 (7, 10)—%%6% AE =V = 6i+8j otk B ANA L Vf
£ (a,0) 3 &AL oA 240 &) (VS - W)/ W] = 28FE —b=2,b=—20]c} E3t

V|| =—40122 L(6a+8b) = —4,a = —4°]t}. 22 H F A X Vf = (—4,-2)
ojth. o] WraFo] L= P AU R 45 }% u}gFo] 1 71 W] &L u|El S | Vf| = V20 0| th

(a) f(=1,2) =20|2Z P& 2-59] AT %y = 28]l slvk (o} 28 F=). VS = (2zy,27)

ol F PollA (—4,1) o] th.
v
P

(b) f(1,2,1) =120]B22 P+ 12-59] AT a? + 2% — 22 +4 =12, 22 4+ 2% — 22 = 8 Yol
9Tk (o}e] 18 ZZ) Vf = (2, 4y, —22) o] 3L A Pol| A (2, 8, -2) o] T}
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10.

11.

12.

o

o =7 A ek ShuEshE BAINA Fol A el o fo e 59 W ELE 10
B2 HZ s o W g W25 Bol A Ut 59 A RS A 192 AR g2

w2 ol th. whebd] Vf 7k Vg rh o 27 vhebt glek

-

v
A, O

Fol/FaclA L dule] 00] 22 Vi =0tk

Ae T d & 9ongE 59 59 A2 gk A L2 0-5-dFolth 2-59 /3
(A2 HE A7t2 FE)2 LS 522 3t jEx 5] 22 97]F Folth (oFef 29
Az). 2HYAEE 59 Ao SAoluH =L 59 JTAL st ez 7 Y759
Wh e btk BE VS Ael7h19e QU LR RE Vie 3o (5 LRRY
A ugEo 7)) Ao UZhthd, (f=L7kA 2] AglolBR) f+= 11]E Z wjulc} 14 Z7135}7]
w2 o] t}.

&
N

(b) 2z = 12/zy, Vz = (—12/2%y, —12/zy?), V2

(a) 1x2x6=12

= —61 —3j. —6i — 3] W}Fo =9

r=1,y=2

A7 7V Foeh A Poll A o] o 2] 7] & 7]+ ||Vz| = VA5 ol th

(¢) 952 (SW) =i—7, 0z/0SE = (Vz-SE)/||SE| = —3/v/2. ©] &< Yyej7t= dolx
71€ 7 -3/V2e°]th

(d) V(zyz) = (zy, 22, 2y) B POIA =127 + 6] + 2k 0| 21 A PojlA] o] ZWof 47 ¥lafo]r},
webx] FE e g AL 12(x — 1) + 6(y — 2) +2(2 — 6) =0, 62 + 3y + z = 18] 11,
WA WAL p =14 12ty =2+ 6L,z =6+ 2to]th

(a) Tz YA Lz =322 —2?0]11=3-20]EF Y P+ o] Zef= 99 Holrh
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(b) Vz = 6zi — 4yj, Vz = 6i+4j. 61 +4j o 2o AN} A4 FEh AP
rz=1,y=—1

o A9 o] WeFo 2 9] 7| &7+ ||Vz| = VE2Th

(c) 02/0SE = (Vz-SE)/||SE|| = 2/v2. 28 B & o] 32 L}/l do|1 7|27 &=
2/v2 0]tk

(d) FE&2—322+2y% =0, V(2 — 327 +2¢%) = (—6x,4y, 1), A Pl A&V = (—6,-4,1)
ojth. o] e = o A o] FHF WO AL —6(x—1)—4(y+1)+(2—1) =0,
6z +4y —z=10|0 HAJ WAL x=1—-6t,y=—1—4t,z=1+to|th

13. (a) Vf = (4z,2y), Vf = 47 + 6].

rz=1,y=3

I| LEVEL
SET

470 67 (a-dim VECTOR)
(b) V(222 + 9% — 2) = 42,2y, —1) ol Lo =1,y = 34 =V =47 + 6] — k o]tk
(c) WME i 4655 A (1,3) & Arte fo 59 AFF s otk f(1,3) = 110] 22 o] JF
1159 A, 202 + 92 = 110tk HE 47+ 6] — k& 2 (1, 3, 11) ol A f2] Tef =,
z=22" +y* & FH ot}
14. (a) V(2?4 2y? + 32%) = (22,4y,62) ©] 2L H Pol A= (2, 4, 12) o]t} o] Wl E = A T HY
7 ol t}.
(b) V&% = V(222 + 9% +6) = (22,2y,2x) 0] 1L A Po| A= (4, 2, 2) o] T} A} Wbk
T =(2,4,12)0| B8 L% /07 = (V&% - 7)/| 7| = 40/y/164 o] T}

i

r=1,y=1



dz? +y*) ' = —(2? + ) 2d(z? + %) (A P A)
= — (2% +y*)7*(2xdz + 2ydy)
_ ~2wdr - 2ydy
(22 + 12)2
2xdr +2ydy  xdr + ydy
£2¢/22 +y>  £/22 + 2

() d(£v/22 +y2) = £5(2* +9%) 7 2d(@? + ) =

1 2zdx + 2ydy
@ e T ==
(e)
1 d(g) B 1 xdy —ydr  —ydx + xdy
1+ o) T T 2 24y

2. x =rcosf OB Z dr = cosfdr — rsinfdf. y = rsinf ©) 2 Z dy = sin Odr + r cos Hdf

[
N

3. (a) p=2wxy,q=1y,0q/0x =0,0p/dy =2z, ZA] %7] W Fol| o] FA 2 A v
ofUth
(b) 0q/0x = Op/Oy = 322 ] B2 $A v B 4otk p& ol s Juj s 1ot + 23y
A1 o] AL A yoll tis AujE5d 2® S Atk ¢ ulwEd 1yt S
HEH2 f(z,y) = 1$4+I y+%y4 C.
(¢) flx,y) = —y/z+5y+C.
4. 8q/0x = dp/dy 1 ofF Tt} 9q/0x = 3xy?, q = 22%y* + f(y), A71A fl@) & LD ¢
oW Atk ol & EW ¢ = Sa%y? + 47 smy+7

5. (a) d(22® +ay® +9°) =0, &5 el 3= 22° + ay® +° = C.
(b) d(a® +2y) = 0, 2% BENS e o +ay = C, FF4 B Sy = (C - 2¥)/a
(c) (z —ycosa)dr — (y + sinz)dy = 0, d (322 —ysinz — 3y%) = 0, ST JE sl =

122 —ysinz — 1y2 =C
e™dx —dy = 0. 0q/0x = 0,0p/0y = ze™¥ & A2 TR ¢gov g &A & 47 olyt)
(27 cos 0—1)dr—r? sin 0df = 0, d(r? costheta—r) = 0, S FEe) ] sl =r2cos—r = C

)
)

(f) & mE47) obvth
)

Ay rln

o}

—
Z
—
N
(9]
8
|
@
=)
8
S~—
Y
8
|
—
(e
8
_|_
N
s
Y
<
|
e
.
—
<
(9]

[
_|_
Q
o
wn
8

|
<
S
o
e
&
oflt
0
1o
o
rr

—ye * 4+ cosxz —y? = C.

6. (a) d(a*y+ %yQ) =0, 235 Je 9 =22y + %yQ =C.z=1,y=40"HC =120]22

(b) d(—cos(2z + 3y)) = 0, =& FEfQ] s+ —cos(2x +3y) = C. o = 0,y = iro]@
. 2=



Fol A vFaolth din(z +y) =d(z) )1 BEZIn(z+y) =z +Colth o =0,y =1
oM C =0. ST Feo dl=n(z+y) =z TPz +y =€ FS FE o =
y=e*—z

d3ad 4+ 22+ 3y*) =0,32° + 2z + 3y* = K
(z? + 2)dw = —3ydy, 32° + 2z = -3y + K

1 - xdy — ydzx

2B 9z} x2+y2§}\}% ]—tﬂdx:7xg—l—32 ,d(:c):d(tauf1 %),x:tan*1%+K.

1 - ydxr — xdy x x
AE o)z} — & A} s —dr, - =2+ K,y =
98 A4 e Aesa Y _in L o Ky =
A da ——— g AgeHdy = LI e

a2+ y? /22 + 42

N 2zdx + 2yd

M QA o AR, — yg*y =2dy, In(2? +y?) =2y + K.
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