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3.10 DOO0OO0DO (applications of definite integral) 21

2. goboooooooooao
1

0o Y 0o 1 e’}
@/(; xre dx L Wdl’ L ,’I;alogxdx

3. gobooobooboboobooboo
@/5 dx IZEZI/llogx
0 Vcosz 0 VT

310 000000 (applications of definite integral)

oooo

1. 00000000000000000000
y=a*y=z+2 y=2"y=2> y=—Vry=z-06y=0
y=a>—z,y=1—2 r+4=y* =5
y=2zr,2+y=9y=x-1

2. 00000000000000 z0000000000000000O000O00000
y=z,y=0z=1 y=2"y=9 y=Vay=2°
ysz,yzx—i—Q

3. 0000000000000
y=22+302z=0002=200 y=2202z=0002=4400
x(t) =t yt) =200 t=000t=+/300
r=e’060=00060=4r00

ggod

1. 00000000000000000000
@) x=y*2=3-2y> [b)] z=cos’t,y=sin’t, (0<t<m) 0 z0
2. 0000000 :000000000000000000000000
(@] «*+(y—2)° <1
[B) #=t—sint,y=1-cost, 0<t<2r0 2000000000
3. 0000000000000
@) «**+y**=1000 Vr+y=1000 r=1+cosf 00






040

0O (SERIES)

41 00000 (definition of series)

oooo
1. 000000000000
o~ 3 (=1 12"
n=0 n=0 n=0
2. 00000D00000D00000
[(d) 1.3 [(®B) 241 [(c)] 0.9
oooo

1. gobooooooooooboocoooo

> m+1 =1 5 5 > T
@Zi’m—i—l @Zﬁ(\/n —|—1+\/n -1) () ZCOSE
n=1 n=1 n=1
2. gooooooooooo

=1 = n > 1
B2 ie 2oy @2imiies

42 0000 (nonnegative term series)

good

1. ooboooooOoooobOooobooooooooonn

n 1 1 logn
IZEZIZW?—FI @23714—2 Z712—1-1 @Z 7gz

2. goboooooooobobooobooooooooon

EY, ®Y5n @Y gmr @Y%

nlogn n

23



24 040 OO (SERIES)

3. cobooboooobooooooooooOooooboooboooooon

1 107
Q1> o @Y —+
aooo
1. doddooooooooooooono

@Y: @Y @yt @myr @y
Z(\S/n—&—l— 2/)

43 0000 (alternating series)

oooo
1. gobooboobboboboobooooba
)] 1+(-1)+1+-+(-1)"+
() R
() 1_1_1+1_1_%+.“+3n1—&-2_3n1+3_3n1+4+“'
oooo
1. gobooboobboboboobooooba

nlogn n T 1 1
(2] Z(—l) R () Z(—l) 30 Z(%— \/m)

)n—l

-1 1" cosnmw
@ Z(271771 @ Zleog?n Z\/ﬁ

44 00000 (series of functions)

oooo

1. 0000000000000 0000 MacLawrinOOOGOODOO

[@)]log(1 —z) [(B)tan'z



44 00000 (series of functions)

25

gooo

1. goboopobooboobboob

2n
@ Zﬁx?ﬂ{-l @ Z%x2n Zn|xn

2. 0oboob0 zs=0000000000000O0O0DOO

1+z 1
@ s () [ 55—z

1—x
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050

000000 (VECTOR FUNCTIONS)

51 0OOOO0OO (vector functions)

oooog
1. ooooooooo
[(a)] F(t) = (cost,sint) 0000 F'(1) 0 |F'(1)| 000000
[(B) F(t)=(1+2t,3—¢2+3t) 0000 F'(¢)0 |F'(¢)|0oooo0o00
[(c)] F'(t) ,20) 0000 F)oDoooo

[(@)] F/(t) = (", vV2,e™) 0000 F() 00O0OODO
oooo

1. 000000000
[(a)] F(t) = (sint,cos’¢,¢*) 0000 F'(t) 000000
1 1
Ft)=(———,——,tant) 0000 F¢) DOOOOODO
[ ¥ = (s 7o ton) 0
(¢ F(¢),G(t) 0 t0000000000000000000

(F-GY=F -G+F-G
goobobobooooog
[@] F(1),G(*) 0 t0000000000000000000
(FxG)=F xG+FxG
gogoooooboooboo

[(e)] F(t) = (z(t),y(t),2(t)) 0000000000000 000O000 () F(#) 0O
0 < («(t),y(t),2(t) 00000000



28 050 OOO0O0OO (VECTOR FUNCTIONS)

(c) F € C'[a,b] = F'(tg) = (' (to), ¥ (t0), 2’ (o))
(d) F € Cla,b] = [CF(t)dt = (ff (t)dt, [°y(t)dt, fabz(t)dt)

5.2 00O (space curves)

oooo

1. 00000000000000000000000
(&) 0 (1,-1,2)0000000 (2,-3,1)0000
0 (3,1,0)00000 r(t) = (3t,—t,t) 0000
0 (1,0,3)0 (2,-1,4) 0000

2. 00000000000 OO0O00O0O0O000O00O00000000000
[@) r(t) = (L,t,t*),t=1 [B) r(t) = (2t>,1—¢,3+2t*),t =1

3. 0000000000000
[(&)] r(t) = (cost,sint,t) 00O0D0<t<
(B r(t) = 3,1 00000<t<1

4. 0000000000000

@y:x?’ @y:xfxz y:tanx

N

oooo

1. gbooooooboobobobobooooooobobobooooo
[(@)] r(t) = (e, et —logt) t=1 [B)r(t) = (coswt,sinwt,t) t =2
2. 00o0ob0o0oooooobobOo «z0y0000000000D0
(@) r(t) = (at,bt*) [B) r(t) = #*,t*) [(c)] r(t) = (cos2t,sin2t,t)
3. gboooooooooogo
[(@)] r(t) = (t,log(sect),3) 00000 <t<
(D) r(t) =e'(cost,sint) DOOOD0<t<n
[0 «*°+y**=10000y>0
4. gboooooooooogon
(&) y=e" y=1log(secz) |(c) r(t) = (3cost,3sint)

e

5.3 0 O0OO (motion of objects)

oooo



5.3 0000 (motion of objects) 29

0000000000000000000000 ¢t=1000 v(t),a(t),v,t,h000

1.
uogno
[@)] r(t) = (acoswt + bt asinmt — bt?)
O] r() = (%0 [Qr(t) = .23, (t— 1))
2. 0000000006 AbODD k00000 r000000

[@)] r(t) = (t,t2,§t3) [(B)] r(t) = (cost,sint, t)






060

0000 (PARTIAL
DIFFERENTIATION)

6.1 00000 (definition of functions)

ooono

1. goboooboobooboboon

G fen=va 0 fen = [ e =55

.’1?2

[(d)] f(%y)zm [(e)] f(z,y) =log(1 — zy)
2. goooooooooo

31

1
x2+y2
z

f(a:,y,z): 2 .92

$27y2

[@)] 2*+4y>—162> =0 [b)] 2°+4y* +162> —12=0 [¢]] 2 —4y*=0
[(@)] 2*> -4y —22=0 [l 22*+4y*—1=0 [[)] 2®+4y° —42=0

(g)] 22% —4y* —6=0 2?4y =222 -10=0
0000

1. goboooooooooocooboooooo
2
x

2 +y’ =22 4+10=0

[@)] f(z,y)=2>—y*> [B] f(l‘»y)zm ()] f(x,y) =log(1—azy)

6.2 000 (partial derivatives)

oooo

1. gogboobobooobooobo.



32 060 0000 (PARTIAL DIFFERENTIATION)|
(@] f(z,y) =32 —2y+y fz,y) =a?e? z=/(a? +y?)
. T—y
z = xsin z=
Q) vy &=t
2. 000000 200000000000000000
()] f(z,y) = az® + 2bzy + cy® fz,y,2) = (z+y* + 2°)?
fz,y) =sin@Bzr —2y)  [(d)] f(z,y) = ze®
oooao
1. ogooooooooon.
[(2)] z=ax+ay® + 3 [B) 2z =e"siny  [(c] z = log (z* 4 3°)
2. o000 200000000000000000
@z:x?’y—i—mgﬂ @ z:xy2e§
z =tan"! (x2 + y2)
3. O0o0oo0ooooooooooooon
y’—z’y (z
) 7y)7é(0’0) 2
(@ f(x,y){ i [®B] f(x,y) =log (1 +zy +y?)
0,  (z,9)=(0,0)
6.3 0OO0OO00O (limit of function)
ogooao
1. Ooooooooooo ) )
. r—y+1 . 2x — 3y . T —y
lim ——— lim ——~= C lim
(@) (@y)—1nr+y—1 (0] (zy)—=(0,0) T+Y (z,y)—(0,0) T+Y
2. DDDDD(0,0)DDDDDDDDDDDDD
2
Ty 7 (xy) #(0,0)
fly) = 5—5— flay) =< =Y
E 160 = ey T T 0,  (x,9)=1(0,0)
132y (.’I;
i g2 7y)7é(070)
e ={
0, (x,y) = (O’O)
oooao
1. go0o00o0ooooooooooooooooooooooooooooooooon
gooodgao
(@] D={(z.y):0<2’+y* <1} [B)] D={(z,y): 2y <0}
2.  (z,9)— (0,0)000000000000000000

VY Yy ry
] 57 = [ 55+ p R S
¢ +y r“+y*+y r“+y*+y



6.4 000 (total differential) 33

3.

6.4

6.5

2.

0o000oo (0,00 000000000 0OOoOD

o[ e @y £ 0.0
[a)] f(z.y) { o

B @y £ 00
7t { 0, (2,y)=(0,0

| aylog(z® +47), (x,y) # (0,0)
d ’y){ L (@) = (0,0

00O (total differential)

oooo

00000 gradient 0000000000
(@) f(z,y) =2 +y*> [®) f(z,y) =32 —ay+y [ z=2"? [d]z=2"
@z:excosy

00000000000000000000000000
[2) O (1,1,1) 00000000000 (3,2,-1)

[B) O (2,1,1)000000 z2=uay
0(1,1,4)000000 z =22+ zy + 29>

good

00000000000 gradient 0O0D0ODOOODOODO (1,1) 00000000000
ooboooooog

@) f(z,y) =2y*  [B) flz,y) =’y +2*y* [ z=2"ye* [(d)] z = coszy
00000000000000000000

@) V125v17  [(B) sin(g)cos(g)

gradient 000 0 O (grad and directional derivatives)

gooo

0oooo (1,2)0 (1,-1) 0000000000

@) f(z,y)=2*+y> [®) f(z,y) =2e? —ye"
0oooo (1,0) 0 gDDDDDDDDD



34 060 0000 (PARTIAL DIFFERENTIATION)|

Clfey = o [ fey) =loe @+

3. ooooo (0,1)0 (-1,3)000000000000000000000O0OOO0O0
gbooooooogoog

[@)] f(,y) = (z+1)logy [B) flz,y) = (x - y*e™

oooo

1. 00000 (0,000 (1,v/3) 0000000000
(@) f(z,y)=2*+2+y [D) f(z,y) =cosz +siny
2
2. 00000 (1,-1)0 ?ﬂDDDDDDDDD
2y
(@] f(z,y) = = f(,y) = log (¢ + y*)

T
3. coooboooobooooooooooOooOooobooboOooon

T(x,y) = e®cosy + €Y cosx

@D (0,0)00000000000D0DO0ODO0D0ODOODODOOO0UOOOODODOO
coooooooon
(b)) O (0,0)0000000000DOO0OLO0ODOOOOODOOOOODODODUOODOD
ooooooooo

6.6 DOOO00O0OOOO (differentiation of composite functions

gooo

d
1. d—iDDDDDDDDDD foctooooo

@ z=ax’+ 2,z =2y=1t> z=a%+y? x=cost,y =sint
(©)] z=2*+2y+2y*,z =cost,y =sint [[d)] z =2 z="y=1"
0z 0z

2. ool —, —0O0ooooo
ou’ Ov

@ z=a 4+ r=u—2v, y=2u+v
()] z=2%+ay+2° 2 =utv,y=uv fla,y) = 2%, 2 = uwo,y = v°

oooo

d
1. d—iDDDDDDDDDD foctooooo

@] = =log(® +y2) o=t +y=tt—1) [B] == ()



[6.7 20000000 (extreme values) 35|

2= f(2t,4t*) [[d)] z =2 — 2y* = = cost,y = sint

2. ooooooooons, Loooooo
or’ Os

z =tan" ! %,x:r3—3r52, y=3r’s—s3
[(B)] z:log%,x:(7“—1)2—1—52,;1/:(1"4—1)2—1—52
(c)| z= \/m,x:rcoss,y:rsins,(r>0)
enshu:6-6-3] 2z = f(z,y),x =rcosf,y=rsind 000000000000 OOOOOOO

Zp = 25,0080 + 2z, sinf, zg = r(—z,sinb + z, cosh).

6.7 20000000 (extreme values)

good

1. 00000 (a,b) 00 Taylor 000 20 y0O 20000000000
T

G .9 = ab) = (L) B f@.9) = cosry.(ab) = (1.75)

Fag) =log(1— 2 +1),(a,8) = (L)) [@] Flwy) = 2+, (a,b) = (0,0)
2. 000000000000,

@) flz,y)=20—-2" -y [B) flz,y)=2>—6y° + ¢

flz,y) =2 = 3w +y flz,y) = a® +ay+y° — 32— 3y

gooo

1. gooooboooooooo
T
(@] f(z,y) = 2% +y* —xy — Ty @f(x,y):?Jrzy
flay)=o® +° =3ey [ flz,y) = (@ +y°)° - 26" - y°)
2. 00000 (a,b) 00 Taylor OO0 20 y0 20000000000
@ f(z,y) = €e”cosy, (a,b) =(0,0)
@ f(way) = log (x+y2), (avb) = (2a ]-)

6.8 0O OO (implicit functions)

gooo

dy d2y
1. 000000o0ooooooooog d—,ﬁDDDDDD

r’ dx
@zfgle @m2+zy+2y2:1 l‘*@y:O
[([@)] 2* —3zy+y* =1



36 060 OO0OO0ODO (PARTIAL DIFFERENTIATION)

dy dz
2. gooooooooooboobobbh —, =—40oggoag
dx’ _dx

(@) 2*+y*+2*=dz+y+2z=1 [b) ayz=lz+y+z=1

oooo

dy d2y
1. gddoooooooooobob —=, = oooooo
dz’ dxz?

[@)] 22% 452y -3y =1 [b)] y=e"*¥ w? —y® =y
() log v/22 + y? :tanflg
dy

2. DDDDDDDDDDDDDDDD%,Z—;DDDDDD

@ x2+y2+z2:4,z2+y2:4x @ zyz =l,zy+yz+zx =1
enshu:6-8-3 00 222 +5y2=12000 (1,v/2)000000000000000
Enshu684 OO0 z=tan'2 000 (1,1,2)0000000000000000
5. DDDDDDDDDDny:g(x)DIZIDIZI[IDIZIDD

@ 822 + 4xy + 5y = 36 @ Py+zr+y=0

m3—|—y3—6my:0

69 U0OO0ODO0O0O0O0D0O0OO (extremum with side conditions)

oooo

1. 0000 g(x,y) =000000 f(r,y) 00000000 OOODOO
(@) g(z,y) =2 +y* =1, f(z,y) =2+ 3y°
glz,y) =2 +y° —4, fle,y) = 2> +y* — 2
gz, y) =a® +y° =1, flz,y) =ay+x+y

00 2?2+zy+y?=300000000000000

gooo

1. 00000000000 y=g¢(x) 000000000
@ 822 + dxy + 5y° = 36 @ P?y+r+y=0 3493 — 6y =0
2. 0000 g(z,y)=000000 f(z,y) 00000000D000000
(@) 9(z,y) =2 +y*> =1, f(z,y) =y’
g(z,y) =2 +y° — 6ay, f(z,y)=2"+y
g(zy) =2 —zy+y* — 1, f(z,y) =y
enshu6:93 O P(r,y) 000 20 +3y=12000000000 zy 0000000000



69 0D000DD0O0O0DDOO (extremum with side conditions) 37

lenshu:6-9-4 0O P(z,y,2) 000 22 +3y2+22=1000000000 2%2+2y2+32200
0000O00O00Oo0on






070

0000 (MULTIPLE INTEGRATION)

7.1 2000 (double integrals)

711 O00OODO

l.enshu:7-1-1 0000 720000000

7.2 0000 (repeated integrals)

1.

oooo

o020000000000
//Qxdxdy,Q:—lgxgl,OSySS
[@]//S2(2x+3y)dmdy,§2:0§x§1,Ogygx
[(c)] /Szl+x+xy)dxdy,Q:OSySl,yQSJ:Sy
[@]//smx—i—yda:dy,ﬁ 0<x<§ 0<y<

l@] /a:ydxdy,Q:OSajgl,Ogygx
Q
gddddooooooooo

@ [ [ revwe @[ [ " feiey A / 7 Sy

ooboooooood

vl 3

39

[(d) 0D z=2+y000000 30 (0,0),(0,1),(1,0000000000000000

ooo

[b) OO z=2¢+3y0000000 (0,0),(0,1),(1,0),(1,1) 00000000000



40 070 O0OO0OO (MULTIPLE INTEGRATION)

oooooo
00 z=2%+42000000000022+4?2<100000000

oooo

1. 0020000000000
@ //Zdedy, Q:-1<x<1,0<y<3

Q
e T 0Lz < <y<z
// THdrdy, Q:0 1,0<y
Q
//,/xydxdy,Q:OSygl, VP <z<y
Q

[(d)] //(4—y2)dacdy, N0 y?=200¢y*=8-2:0000000
Q
2. 0D0000000000000

@ [/ " e A [ s pasy [ st

3. oo 20000000000

ot Lol ! VY sin ¢
@ / / e¥/* duxdy @ / / eV dydx / dy / dx
0 Yy 0 T 0 Yy

X

7.3 0000 (change of variables)

oooo

1. 0020000000000
@ [[ @+ )iy, @ = ()47 < 1)
Q
1
b —dxdy, Q= 1<z +92<4,y>0
//Q(x2+y2) zdy, {(z,y):1<2® +y? <4,y >0}
@ [[ oty 0= ()40 <1)
Q
@ [[ (o ey, = (o) 04y < 1Jo—y] <1
Q
[ VA== fdudy, 0= (@) s+ < 22)
Q
fenshu7-3-2] v =2z—-yv=2+y0000000 Q= {(z,y):0<2x+y <10<
r—y<1}00000000000000000000000000000002000
JJo 22z +3y)dedy DDOOODOOO

fenshu7-33 Q= {(z,y):0<2z—y<1,0<2+2y<1}0000002000 [[,2zdzedy
0000000

oooo



7.4 0000 (improper integrals) 41

1. 0020000000000
[(a)] // wdedy, Q@ ={(z,y):2* +y> <4}
9]

o /Alog(x%y%dxd% Q= {(r,y):1<a® + 4 <4)
//Qe@*z)/(w)dmy, Q={(z,y) :x+y<1,2>0,y >0}
[(d)] //S)e”2+y2dmdy, Q={(z,y): 1 <2®+y* <4}

@ [ VI=7 = oy, 0= (@) + o7 < 1)
//Q(l—x—Qy)dacdy, Q={(z,9):2>0,y>0,2> +¢y* <1}

enshu:7-3-2 vw=x+4+y,v=2—y00000000000D00CO0O0O
//(x2+y2)e*“ydazdy7 Q={-1<z+y<l-1<z-y<1}
Q

7.4 0000 (improper integrals)

good

1. gogboogopooooboo

[(a)] //ey/xdxdy, Q={(z,y):0<2z<1,0<y<uz}
Q
ovVli—z—y

// log(2? + y*)dady, Q= {(z,y): x,y > 0,22 +y* < 1}
Q

gooo

1. goooooooobgo
@ [[ i =@ 0<e<y<)
@// @ drdy, Q= {(z,y): x>0,y >0}
-//tan =)dxdy, Q —{(a:,y):x,yEO,xQ—l—ngl}
[(d] ; Q={(z,y):z=21y>1}
@//\/ijﬂ,Q:{(:v,y):Ogmgl,yQSm}
.//1+fgdfy 5, Q= {(v,y): —00 < 2,y < o0}
[fy e~y dxdy_”DDDDDF@):/Ooox—ie—wdx:\/%DDDDD




42 070 O0OO0OO (MULTIPLE INTEGRATION)

75 2000000 (application of double integrals)

oooo

1. 0000000000000
[(2)) OO r=1-cosf 00000
[B) r=3cosdDOOOr=3000000
[(c)] r=3cosf D000 r=cosf00O0D0DOD0
2. 00000000000000
(@) 22=22+4?00<2’+y?><1,2>0000
O0z+y+2z=20 2>0,y>0,z>0000
00000 z=2y0000 224y’ =0 («>0)00000000
3. 0000000000000
[2) OO0 z=22+32000 z=2y0000000000
(D) 000 z=22+y2000 22+42<10000000000

oooo

1. 0000000000000
@ OO :z::cos?’t,y:sin?’t(ogtg
T:acos39(a>O)DD[;DEI
oo y:ﬁu y:%DDDDD

2. 00000000000000
(2] 00 a 000 2*4+y*+2* =4’

[B) z=2y0 2*+y*<a*>0000000
00 2*°+2°=4¢’000 2+’ =6’ 000000000000
(@ y=ma (0<2<k)0200000000000000 (m>0)

3. 0000000000000
(@) 00 #*+3*<a®00<z<2000
[B) 0<z<1-2?2<1-y*2>0,y>00000000
Oz +y2+22<a®>000 22 +¢y*<ax 00000
[d) 000 2=1-+/22+y2 000 z=2000 2=00000000

yooooooooo

o



7.6 3000 (triple integrals) 43

7.6 3000 (triple integrals)

oooo

1. oo300000obooo

a prb pc 1 T Py
@ / / / dxdydz @ / / / ydzdydx
o Jo Jo o Jo Jo

2. 00000003000000000000000000
[(2) 00D 2?+4?+22<r?000000000000000000000000000
[b) 00 2=10002=+/224+3?0000000000000000000000
0o0ooo00O0o0oo0oo
000 z=4-22-9y?000 z2=2+¢?200000000000

3. 00000000000000
[ 00000000 y=20 y=2"000000000
(b)) 00000000 2?=4y0 2—2y+4=0000000000
00000000 y=2>-2c0 y=6z—2°000000000

ggod

1. T={(z,9,2):0<2<y<><1}0000003000000000

([t @ ] i

2. oo300000000O0

@[] astvie, 7= (a0 VA < 2 <5)
I@l/// 22+ y? 1 22)dadydz, T = {(z, y, )_7+'éb/2+j<1}

3. D000000O000O00O0O0CO
[2] CODDODOD y=20 y=6z-2° 000000000
(Blo0oO000D000000000N0D0oo0 2?2 +y*+22<a?2>0
00000000000000 «0000 AOO0DOO
[d] DoDOo00O00 ar<2®+y*<e®00000000
(] zr=1-2—-y02y0000000000000 3,2
0000000000000000000 ax<2z*+¢y*<e*00000000






45

080

000000 (VECTOR ANALYSIS)

8.1

8.2

00O (surface)

8.1.1 DOOOO

gobooobooboobboooo

(@) 2= (2*+¢*)?: 0 (1,1,4) [®) 2* +y* =3zyz: O (1,2,
z=sgin(zcosy): O (O,g,())
gbobobobooooooboboboboboooooooboobo
[@)] r=(u,v,u*+2%) [(B)] r= (ucosv,usinv,2v) z=1/1—122—y>?
@ F(z,y,2)=0

3
3)

00000000000 (scalar field and vector field)

821 DOOOO

000000000000000000000000000000
(@) z=(z*—¢*): O (1,1,0) [(B)] 22 —4y®>+2°=0: O (—4,0,2)

cosx +siny+z=1: 0 (0,7,0)
000000000000000000000000000 p(z,y,z) = ke~ @ +y"+2%)
[@] 0 (1,0,1) 0000000000000 00000000000

[>] O (1,0,1) 000000000000000000000000

0000000 FOOOOOOOOO

@ F(!L}y) = (—2y,x) @ F(a@y) = (LU, _y)
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080 ODOOOOO (VECTOR ANALYSIS)

83 UO0OOOOOOO (divergence of vector field)

831 0000

F = (3zyz?,2zy3, —2%y2), f =322 —y2 0000 P(1,-1,1) 00000000000
0000
[(a)] gradf [D®)| divF cwrlF [(d)] grad(divF) [(e)] div(gradf)

(T)| curl(curlF) V x (fF) V x (V)

8.4 00O (line integrals)

1.

84.1 0OD0OOO

00000000000
@) /xgﬁds,cm 20 (-1,0,2),(1,3,2) 00000

C

/(x+y2)ds,cm 20 (0,0,0),(1,3,2) 00000
C

/(—y3dx+a?2dy),CD ry 000000000 (1,00 000 (0,1) 00000
C

[(d)] /(3x2+6y,—14yz,20x23)~dr, cooo (0,0,0000 (1,1,1) 00000

C
[(e)] [ (32%+6y, —14yz,20x2%)-dr, COODO (0,0,0)00 (1,1,1) 0 =ty =12,z =
300000000

8.5 OO0 (surface integrals)

851 0000

goooooooooo
@ //xyzdS,IZIDDEI S:x+y+z=1L,x>0,y>0,2>0
s

//(6z,3x+2y—z,—x)-ﬁd5,DDDD S:x?24+4y2=9,2>0,y>0,0<2<4
s

//(6z,—4x,y)-ﬁds, 0000 S:22+3y+62=12,2>0,5>0,2>0
S
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@ //(6z7—4x,y)-ﬁdS,DDDD S+ +22=a%2>0,y>0,2>0
S

@ //(xya—Qy,Z—:C)-ﬁdS,D[IDD S:z=a’+y%a?+9y2 <1
S

8.6 UDOOOOUOO (integral theorems of vector field)

8.6.1 O0DOOO
1. 00000000000
[]uf@ﬁfxfmx+@2fmwm%ummu C 0o (0,0),(2,0),(2,2),(0,2) 000
C
oooooOO

[(B)] j{(QﬂcyS —y?cosa)dr + (1 — 2ysinz + 32%y*)dy, 0O OO0 C OO (0,0) 000
c
(gJ)DDDDQx:ﬂfDDDDDDD

f —22dx + xyPdy + 2dz, 0000 S:z=+/1— (22 +y?)
oS
2. goooooooooo

//(x2+y2)dS,DDEID S:22=3(2+y*),0<2<3

s

[(B)] //curlF-ﬁdS,DDDD F=(2?—2,-2y,32),S : 2=2— /a2 + 42,2 >0
s

//F~f1dS,DDDD F=(x—z2+yz, 32y, S:2=4—9y = =0,z =
3,,2:05
@//xdydz+ydzdx+zdxdy,l][ll][l SO 00 a2?4+4*=9000 2=0,2=3
noobooo

ooooDog CDDDDDDDDDDADD%?{xdy—ydxuummmmu
oooooon

lenshu:8-6-4 00 z=acosf,y=bsinf 000000000

f,¢0000000000000000O0O0DOOOOO0O000

/Lfg?S=/XLUV@+nggm@MVDDDgggZDDDDDﬁgDSD

O000000D000000000000000
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090

oo

0.1 0 (NUMBERS)

1.

(a) %:0.571428I:|D|]DDDDDDDDDDDDDDDDD

(b) 0000000000000 0000000000000 ¢0000 §=¢q000
00o0000dn=4¢00004¢0000000000000000000r00000000

oobooooooa

2.
(a) | —3.00=3.0
(b) [m|=m
3.
(@) l[a+b+c=12+(-3)+(-5)|=12-3-5|=|-6/=6
(b) la=b+ecl=2=(=3)+(-5)|=124+3-5/=10]=0
4.
(a) 93 = (92)3 =33 =27
(b) 2775 =(275) ' =371 =1
5.
(a) Va® = (a%)7 =ai
(b) Va?{a= Va2 =(a2*3)2 = (a"F)7 =a"F
(¢) vax Va2 +as = a*aTa b =a2"3 6 =qa"% =a"3 6.
6.

(a) V18450 — V72 =232+ V25242332 = 32+ 52— 62 =22
(b) (vV5—-+v2)?=(V5)2—2v5V2+ (vV2)2 =5-2/10+2=7-2V10
()
hypertargetrenshu:0-1-6¢ (4v/2 + v/3)(v2+3v3) =8+ 126+ V6 + 9 =17+ 13V6 7.
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2 . V6+v3 _ 2(/5+V3)
() 5= VEvs Vevs = s =Vt V3

(b) V3 _ V3 CVnFl+yn=2 _ V3(VnFi+vn=2) _ V3(V/ntl+vn=2)
Vatl—vn—2  Vatl—vn—2 \/W+F nt1—(n—2) 3

_ (Vnt2—vn=1)(v/n+2+v/n—-1) n+2—(n—1) _ 3
() Vat+2—vn-T1= N, T Vnterva1 | Vatetynol

0.2 000 (INEQUALITIES)

1.
(a) D000 20000000 x0000000

24+3x <5
3r<5-—-2
r <1

000000 (—o0,1]

(b) OO0 20300000060000000O00O0OO
S0+2) < 2(1-2)
31+z)<2(1—x)
3+3r <2-2x
3r+2x<2-3

Sr < —1
1

<_7
TS75

000000 (-o0,—3%)

(¢ 0DD 40000
4(z* =32 +2) >0
22 —324+2>0
(x—1)(z—-2)>0

00000 (z—1)(z—2)0 000000010 200000000000000000O00O0
00000000000 booooOobOobOobo 30oooobOobobooo

(—OO, 1)7 (17 2)a (27 OO)

(—00,1)  sgn[(z —1)(z - 2)]
(1,2) sgn((z — 1)(z - 2)] =
(2,00)  sgnf(z —1)(z - 2)]
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00000000000 (—o00,1)U(2,00)0000
(d) 000 220000000000

1
—<z
xr
< a3

0<a®—x
0<z(z+1)(z-1)

00000 z(z+1)(zx—1)000000O00O-1,00100000000000D0O000DOOO
ooooooooooooo oooooooooooo 4000000 boboooo

(=00, -1), (-1,0), (0,1), (1,00)

00000000000 z(z+1)(x—1)000 (sgn) 0000000
(=00, =1)  sgnfz(z + 1)(z = D] = (=)(=)(-) = -
(=1,0)  senfz(e + Dz =1 = (=)(+)(=) =+
(0,1) sgn[z(z +1)(z — ] = (H)(+H)(=) =
(1,00) sgfz(z + 1)(z — D] = (+)(+)(+) = +
00000000000 (-1,0)U(l,c0) 0000
(e) 00O (x+1)?000000000D0O
i

(z+3)(z—-3)(z+1)>0

00000 (z+3)(z-3)(x+1)0 0000000-3-103000000000000000
0000000000000000 000000000000 400000000000

(—o00,-3), (-3,-1), (-1,3), (3,00)

00000000000 (z+3)(z—3)(z+1)000 (sgn)0000DODODO

(=00, =3)  sgn[(z +3)(z =3)(z+1)] = (=)(-)(=) = -

(=3,-1)  sgn[(z+3)(z =3)(z+1)] = (+)(=)(-) =+

(-1,3) sg[(z +3)(z = 3)(z + 1] = (+)(=)(+) =

(3,00) sgn((z +3)(z = 3)(z + D] = (H)(H)(+) = +
00000000000 (-3,1)U(3,00) 0000

(f) DODoDOoOOO

5z — 10 5(x — 2)
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000 (z—1)2%(z—-6)20000000000
5(x —2)
(z —1)(z - 6)
5z —2)(x —1)(z—6) >0

>0>0

00000 (z—1)(z—2)(z—6)0 0000000120 60000000000000000
000000000000000 000000000000 400000000000

(—o0,1), (1,2), (2,6), (6,00)

00000000000 (e—1)(z—2)(x—6)000 (sgn) 0000000

(=00,1)  sgn[(z = 1)(z —2)(z = 6)] = (=)(-)(-) = -
(1,2) sgn[(z — 1)(z = 2)(z = 6)] = (+)(=)(=) =+
(2,6) sgnf(z —1)(z = 2)(z — 6)] = (+)(+)(-) = —
(6,00)  sgn[(z —1)(z = 2)(z = 6)] = (+)(+)(+) =+
00000O0oOoooo (L,2)U(6,c0)000O0
2. 000 20000
r x+1
r+12+2

goooboo2000000000200000000000000000000O0O0O0OO0AO0

2+ 2z 2242 +1
(x+D(x+2) (x+1)(z+2)

r+1
T+

Doooon
3.
(a) |z| <200 -2<2<20000000000000000000 (-2,2)0
(b) z+2/<3+000-1<2z+2<i000000000000-9<2<-t00000
0ooooooo (-3,-9)
(c)0<|z—3|<80000<|z—3|00 |[z—3]<800000000<|z—3|00 xz+#3
0000000000 -3/<8000-8<2-3<800000-5<2<110000000
00000-5<x<30003<x<110000000000000000 (-5,3)U(3,11)
(d) 2z +5/>30003<2x+50002x05<-300000003<2x+50000
—-2<2200 -1<200000002r05<-30000022<-800xz<-40000
000000000000 (—oo, —4) U (—1,00)
4. la—b/<|a|+p|00DDOO0D0O0OOO|Z|0 V2200000

gobogoooboo

la — b]? = (a — b)* = a® — 2ab + b* < |a|® + 2|a||b| + |b]* = (Ja| + |b])?

gooopoooooogoooo
la —b] < |a+0b|
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1.1 00

(a)r=10000 f(z)=2—-2/00000000f1)=]2-1=1

(b)x=10000 f(z)=4+102 - 2200000000 f(1)=4+10-1=13

(c)z=10000 f(z)=14cos(x—1)0D0000000f(1)=14cos(0)=1+1=2
2.

() 000000 20000 22-10000000000000f(z)=22-100000
(—00,00)0

000020000022-1>-1000000000000f(z)=2?2-10000 [~1,00)0

b)Vz—-102z-1<00000000000000000f(z)=+v2-100000
r—1>000000(1,00)0

000000000 20000042 -1>0000000000000f(z)=vz—-100
00 [0,00)0

() D000DO 20000 |sing| 0000000000000 f(z) = |sinz] 00000
(—00,00)0

0000 z000000< |sinz] 1000000000000 f(z) = |sinz|] 0000
[0,1]0

(a) y=f(z)+c¢0 y=f(z) 00000 ¢00 y0ODODOOODOODOOO
y=f(z—a)0 y=f(z)00000 «00 00000000000

n

4.
(a) f(z) = 20 +5000(fog)(x) = flg(x)) = 2(g(x)) +500000g(z) = 2?0010
(fog)(w) =222 +5
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(b) f(x)=300,0 (fog)(z) = f(9(z)) = 5;; DODOOg(z) =, 000

(c) f(z) =1 -5 00,0 (fog)(x) = f9(x) = 45— -2x D000 0g(z) = L 00O

1 1 9 1 9 x2
O = _— =y -—_— = - —
(fog)@) glz) glz)+1 I%—i—l 1+ 22
oz + a2 — a2 x4
1+ 22 1+ 22

1 1 _ ztl-z _ 1 _
J@) =3 - 53 = 5m = sem 0009(/(@) = gryp = 2%(@@ + 1)
5.
(a) f(e) =7z —40 10 10000000000000000f(a)=f(b)0000a=b0
oooooo

fla)=f(b)=Ta—4=Tb—4
= Ta="Tb
=a=0b

000000 f(r) =72 —40000 100000000000f(x) =7r—-40000
f7H@)O0 f(fY2))=2000000000007f o) —4=2000f"(2) =2

(b) f(z) = (z+1)*+20 10 10000000000000000 f(a) = f(b)000OO
a=b0000000

fla)=fb)= (a+1)*+2=(b+1)>+2
= (a+1P=0+1)?
= (a+1)°2-0+1)32=0
= (a—=b)((a+1)?+(a+1)(b+1)+ (b+1)%) =0
0D000@+1)2+ @+ D)b+1)+b+1)2 = ((a+1)+ (522 + 2 ppppnooo
a,b000000000000000e=b000000

D00 f(z)=(z+1)3+20000 fH2)00000f(fYz)=200y=fY2)0OO
D00f(y)=(y+1)+2=200000000y00000000000

(y+1)P3+2=a=(y+1)3=x-2
Sy+1=vr-—2
=y=vr—-2-1
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(c) fl)=15020000002=1200000f(1)=1, f(2=1000000101
oooooooo
6.

(a) f(x) =200 f(—z)=(-2)’=—-2*=—f(x)0000000000000D0O

(b) f(z) =2(2?2+1)00 f(-2)=(—2)((-2)*+1)=—2(2>+1)=—f(x)000000O0
0oooooo0

1.20000

(1) 30°00000000001°=&rad00000000030°=(30)1% =20000

(b) 40°00000000001° = {Trad 00000000040° = (40){& =2 0000

() 72°00000000001°=%red00000000072°=(72)% =2 0000
2.

() 000 x000000000000000000O0y=+320000 /30000020
000100000 y0000+V/300000000001:2+/300000000000000
+000000000 20000

() 00D 20000000000000000000y= 220000 00000z0
0004300000 y0000100000000001:2:/300000000000000
+000000000 20000
3.

() J000000D00OO0ODOODO

—_

T

D

cosf O \/3/2DDDDD poOO0O0OOOOOO0OO0OOUOUOOOOOzOOO \/§/2DI:|I:|
obooooboooboooboooobez0ODO ﬁ/ZDDDDDDyDDDDDDDDDD
00000oo0oooU00oO00oooobLU0O0ooooDU0O0oOooOoOoDOoooooooeOOO



56 090 000000

[0,F)u(XE,2r 0000

(hyOOODODOODODODOOODODOOOO

y

tan 6 O 1/\/§DDDDD 000000 DODOD0O0OUObODbObOODOOU 1/\/§DDDDDDD
Oo00ooOoooooooa yDDDDDDtan9>1/\/§DDDDDDDDDDD9DDDD
(%,2)U(%,%)0000
(C)DDDDDDDDDDDDDDDDD

sinf0 1/200000 0000 sinf0 +/3/20000000000000000000

D000yDD0O 1/20 v/3/20000002z0000000000000000000000
D000000000000000000000000000600000 (%,%)u (2,50
0oO

4.
(a) y=tan"' 00000

™

s
0 =tany, —§<y< 5
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0o0o0bOO0ObhyDbOoOoOOOOODOO tan 10 =0
Cwin—11
(b)y=sin" 50000

. ——<y<
2 sy, SYS

o3
o 3

1
gooooo yDb W/GDDDDDDD Sinfliz
— eoe—11
(c)y=cos™ 50000

T
6

1

5 = oSy, O<y<m

1 1
000000 yO0 7/30000000 cos_IQ:g.DDDDDsin<cos_1):sin

1.3 00000

(a) lir%(Qx—l):lir%Qgc—lin%l:O—lz—l
. T lim,_ 1 x 1

b) 1 = ==

( )xlinlx—f—]_ limmﬁl(x-ﬁ—l) 2
(c)f(x)Dg(x)DDDDDDlimem)):ODDDDDElf(x)EI g(z)000 (z—a)0D0O.

2 1 1
i @D @) 0
x—0 2x lmﬂO 2
(d) hm%:h

1
x—0 T z—0 2 2
i £y VEH)GE - 3)
$—>9\/7—3 r—9 f 3
?—r—-6 . (r—3)(r+2) )
T gﬂx—%—iﬂ(“”*
(x* — 3z —4) ( 4)2(x +1)? 2
1

<h>;ar%i(@-§)=zz%i(3§<f£f’)) 1L0t(3<[i3)) 3
(i) 1imx(1—$:1) :hmx(W> =-1

N|o

a:+1

= lim (Vo +3)=6

x—0 x—0
. . . sin 2
. sinzx . osinX . sin2z L )
(a) lim =1, lim =1000 lim — = lim .2”; L= =
x—0 X xXx—0 X z—0 sin 3x x—0 Slng 3z 3
. cosPz—1 . —sin’x . sinz sinz
(b) lim ———— = lim = — lim . =-1
z—0 2 z—0 12 0 T z
(c)
. cosz—1 . cosz—1 , sin? x
lim ——=lim —— = — lim ——
z—0 z—0 z(cosx + 1) z—0 z(cosx + 1)
. sinx sinx
= — lim . =-1-0=0

z—0 T cosx + 1

(d)r—70t00000z—70¢t—0000000
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lim sin — lim sinm + t) :hm—sint:_1
z—mx —m  t—0 t t—0 ¢
1.4 0000
1.
-2
(a) |lr—2|0 20 20000000 —(z—2)0000 lim —— = lim T
z—2— |z — 2| 22— —(z—2)
. T—2 .o —2
(b) lx—2|0 20 20000000 2—20000 lim —— = lim —— =1
z—2+ |x — 2| o2+ 2 —2

(c)|x|—xDxDDDDDx—x:0DDDDlir{1 \/\x|—x:hr{1 0=0

r—1— r—1—

(d) |z —z0 200000 2—2=00000 linll+\/|x|fx: linll+0:0
r— r—

.V —1 . x—1 . 1 1
1 = —:1 —_— =
(e) Jim =3 - Dzt 1) aml-Vz+l 2
() vZ0 2000000000000 lim *— 0000000
r—0— Jr —
Va? =3z +2 “ (@ -1 Vo —1
(@) lm Y& 3242 VE=D@=D o Yeolopngpgpnoo
r—2+4 x — 2 z—2+ T —2 =2+ \/x — 2

2. limy_,o— f(z) 0 lim, o4 f(x) 00000000 f(e)OODDOOOODO f(x)0 z=0a0O
gooogooooo
@)mgﬂm:1@4ﬁ+®:&1@Juy:m&ﬁzsmmmmf@y:?:85
O0x=20000
(b) lim f(x)= lim (2® +4) =8, lim f(z)= lim 2> =80000 f(2) =500 0k =2
r—2— T—2— r—2+ r—2+
goooooooooo )
. o=l (@t (e —1) _ _
(© Jim, o) = Jim, To = i, TR =20 00O/ = 20000 -
20000
(d) lim f(z)= lim (—2%) =0, lim f(z)= lim (1-2)=10000000x=00
r—0— rz—0— r—04 r—04
Dooo0oO
3.
(a) lim f(2) D f(1)000000000 f(1)00000000

2 _ —
lim < ! = lim —(x Dz+1)

=2.000000f(1) =2

z—1 r—1 z—1 z—1

(b) lim f() 0 f(1)DOOOOO0O0OO f(1)00000000

lim f(z) = lim (222 +1)=3. lim f(z)= lim 32° =3000000 f(1) = 3.

r—1— r—1— r—1+4+ r—1+
4. f(0)=—6,f(1)=1000 f(zx)=0000 (0,1)0000000O0O0O[0,1]000 z=1
0000 f(z) 000000 f(3)=-2000000000000000 (3,1)0000000
0000000000 x=30000 f(z)000000f(3)=-3200000000000
oooooo (3,1)000000000000000002=10000 f(z)000000
f(3)=300000000000000000 (§,1)00000000000000000

r=120000 f(z)000000f(§) =7 000000010000000000000
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ooooooooOooooooocOoOooooOoOoObool0OO0OC0OO0OOOOOOO 40000000
ooboooooood x:%l]l][ll]

1.5 00

() 000000 R>NODOODODOOD /o< MOOOMOODOOODODOOODODOOOOOOD
O00n>NDOOOOOn<M?20000lim,..n#0000000000000000000

00 lim v/n =00

n—oo

1 1 n*(L+ 4
(b) lim —=000000000000000 lim "L i M:o
n—oo N n— oo TL2 n— oo TLQ
()0D0O0OLOO0ODAODOOODOODOOODOODO
7’L2 TL2 n
lim = lim ——— = lim =00

n

Loo2n—1 . 1
(d) lim — :hm(l—Q—n):l

n—oo 2 n—oo
1 n+1l—n

li — — — V=1 - =0

© G D =S
2.

2

(a) lim —=0000

n—oo N,

n 2

(2ypopop & = - " <i1pooooooo

n an, n+1 2 n+1
1

(b) lim y/4——-=4000{,/4-1}0000

n—oo n

1

- 00000000 {y/4-2i}oooooo

n
3.

(a) ap = —n . 9nct 32, 2 C 1= —

Ap—1 Qp—2 aj n n—1 2 n!

(b) by =ap—ap_, 00000b, =20000
ap = (an — ap-1) + (an-1 —ap—2)+---(aa—a1)+a1=2(n—-1)+1=2n-1
(C)bkzak—ak_lDDDDDkaZk‘—IDDDD

an = (an — an-1) + (@n-1 —apn—2)+--- (a2 —a1) + a1
=2(n—1)+Mn—-2)+-+2+1)+n—-1+1=n?
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l.oong
1
(a) lim |24 =2 < 1000000000 11500000 limpy—eo an = 0.
n— oo an, e
(b) lim 2" = lim 2" =00 000 {a,} 00DOD
n—oo a/TL n—od
(¢) lim |2 = lim —10000000000000000000n+1)antt = nan

000000b, =na, 00000byy =by, by =a; =10000b, =1000000000
a, =10000000lim, o ap =0.
2.
(a) log20 =log4 -5 =1log4 +logh =1.39 + 1.61 = 3.00
(b) log 16 = log 2* = 4log 2 = 4(0.69) = 2.76
(c) log 3* = 4log 3 = 4(1.10) = 4.40
(d) log0.01 =log10=2 = —2log 10 = —2(2.30) = —4.60
(e) log V630 = 210g 630 = L1log3?-7-2-5 = 2(2(1.1) + 1.95 + 0.69 + 1.61) = 3.225
(f) log0.4 = log 2 =log 2 — log 5 = 0.69 — 1.61 = —0.92
3.
(a) logz =200 x=¢?
(b)logzr=—-100 s =e"t =
() 2—logz)logr =000 2—logx =0000 logz =0. 000000z =e2000

o~

z =1
(d) log (22 + 1)(x +2) = 2log(z +2) OO

log(2x 4+ 1) + log(z + 2) — 2log(x +2) =0
log(2z +1) —log(z+2) =0

gooboogo

T+ 2

2 1
T+ -1

000 (z+2)?200000
2z + 1)(z +2) = (z +2)?

(+2)2z+1-2z-2)=(z+2)(x—1)=0

O0000z=-2,1. 0000000x=—-20000000000xz=1
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oy WEAR TV D (Vath—T1-Va-T) . eth-1-(@—1)
k50 MV +h—1+ o —1) =0 h(VT+h—14z —1)
h 1

:1.
h%h(\/x—&—h—l—&-\/x—l) 2yz —1

1 1
flath) — fl@) _ . G~ @2
h—0 h h—0 h

. a? — (v + h)? . —2xh — h?

m -——— = 1lm —
h—0 hz?(z + h)?)  h—0 hz?(xz + h)?)
hW=2x+h) .. —2z+h 2

|
5

flz) =

= ) AR 2@t R) 2B

_ _ 2 _ (.9 _ 92
ff@):hmwzhm5(2+h) (2+h)"—-(5-2-27)
h—0 h h—0 h
. 10+5h—4—4h—h%?—6
= lim
h—0 h

—h?+h
Y —— = fm (k1) =1

—_
jpy

|
5

() 00000D000000000 (z0,%) 000 mOO000000y —yo = m(z — x0)
000000000002=e¢000000000m0Om=f(a)000000000000
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00f(z)000000f(z)=22-5000f(2)=-100000000 (a, f(a)) = (2, —3)
0000000000000000 y+3=—(z—-2)000000 y=—-2z—-10000
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lim a, =00000% (-1)"a,000

n—oo

> an<ooD0OOY (-1)"a,00000

Z(—l)”an <ooD Zan —oco000O DZ(—l)”anD oooo

(a) 00 {a,}={%2} 00000000 limy—oa,=0000000000% %8200

000000 f(z)="82 0000

/ flx)de = / 8% fy (t = logx,dt = dx)
1 1 x xZ

000000000000 Y2 npooooooooy(-1)" 2 gooooo

(b) 200000000

I An+1 I n+1 3"
im = lim —— - —
n—oo Gy n—oo 3n+1 n
oon+1 1

= lim = -

<1
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DDang,LDDDDDDDDDDZ 1 (= )""DDDDDD

(c)
1 ViFTl—yn 1
Z(ﬁ \/ﬁ =2 Vnn+1) _Z\/n(n+1)(¢n+1+\/ﬁ)

00 37 <o000000000000000000

1 n2/3 = n

lim n
n=oe /n(n+1)(Vi+ 1+ /n) " 14 L (a( 14 L+ 1))

000000, (g — =) 0000
(d) 00 {a,} = {55} 00000000 limy_.eoa, =0000000000%

DDDDDDDZ%ZOODDDDDDDDDD

1
2n—1

. n 1
lim -n = lim = -

000000000000 Y 224
(e) OO {an}—{nlogn}DDDDDDDD hmn_woanfODDDElDDDDDZ
00000000 f(zx) = 0ooo

nlogn

wlogw

/ f@)dx = / dx <t = logz,dt = dx)
9 1 xlogz x

o q —
= / —dt = [logt]10g20 =00
log 2

000000000000 Y ®"gppooooooooy(-1)»
(f)

cooood

nlogn

Z|cosn7r‘_z 1
vnd+n vn3+n
00 37 <o000000000000000000

2/3

n
lim ——— - n?? = lim ——
n—oo \/n3 +n n—oo \/n3 +n
1
= lim —— =10
n—oo 1+#

oooooody e

1 cos N
nzl\/ﬁDDDDDDDDZ\/ﬁDDDDDD
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gopoogdn

4400

4.4
1. 0000 Y az"0000000000O0DOODOO

Qn

p= lim |

n—00 Gp41

(a)

: an . 2n+2

p= lim | | = lim |
n—00  Upy1 n—oo 2n 41

(b) 200000000

. an 22" 2(n+1)!
p= = o e
. 22" (n+1)
:nh_{f;o oontz
(c)
an .
= lim = lim |———
p= i = i
1
= lim =
n—oon + 1
2. (a)
1+
log(li) =log(1 4+ z) —log(1 — x)
—z
2 .3 2 3
:x_?ﬁ‘?_"'ﬁ-(iﬂﬁ-*"‘*ﬁ‘
23 5
(b) D0DOODOOO
1 1 A B

32 4o+l (Br-D@—-1 3r-1 z-1

00 A=-3,B=100000

1 (o)
m=1+x+m2+x3+--~=§x" (lz] < 1)
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goboocooboogno

5.

1 _Lr s
322 —4rx+1 2'xz—1 3z-—1
1 1 1
75(71—x+31—3x)
1 - n - n
25(—211 —|—SZ(313))
n=0 n=0

000000 (VECTOR FUNCTIONS)

5100

5.1
1.

gobooboobbooboboobooboboobuoobboobooo

(a)

F'(t) = ((sint)’, (cos®t)’, (t)")
= (cost,—2sint cost, 2t)

(b) S 200000000

1 1
F'(t) = dt dt, [ tantdt
= Fgtn [ s [ tontar)
= (log |1 + /1 4 2|, tan"" ¢, log |sect)

(c) F(t)=(fi(), f2(1), f5(1), G(t) = (91(t), 92(t), 93(t)) DO O O

gug

(F-G)(t) = f1()g1(t) + f2(t)g2(t) + f3(t)gs(t)
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5200

5.2
1. 00 At)000000 #e)0000000000000000000000 #¢) 00
000000 Ae)00000#t) —7e) 0000000 #(e)00000000000000

cooooooooogd
7(t) = 7(a) + t7 (a)

goobooooo
(a) 7t)=(et,et,—logt) 00 t=1000000000
1

7#(1) = (eta _e_tv _g) ‘tzl: (67 _e_la _1)

goboobooooog
7(t) = 7(1) + t7 (1) = (e,e™1,0) + t(e, —e~ 1, —1)
(b) 7(t) = (coswt,sinnt,t) 00 t=2000000000
7(2) = (—wsinnt, wcosmt, 1) |t—o= (0,7, 1)
goooooooooo
F(t) = 7(2) + t7(2) = (1,0,2) + (0,7, 1)

2.
(a) 7(t) = (at,bt?) 00 z = at,y =b?’00000 ¢t000000t=200y=>b?=
b(%)0

(b) 7#(t) = (t},t) 00 =13,y =t*00000t000000t=2Y300 y=t>=2?/30
(c) 7(t) = (cos2t,sin2t,t) 00 = =cos2t,y =sin2t,z =t0 0000 +000000000
x2+y2:C0522t—|—sin22t:1DDEIIZI$:cos2z,y:Sin2zDDDDDD%:taHQZDDD
00 z=3tan™ ()0

3. D000 At0000DOO0 AsO0O0 |
000000 7)) 00000 sO

S(t) = / ||

d7(t)
dt

|0D0000 AtD0000DO0OO0DO0OO0OD

dr(t)
dt
prall

oooOoooo
(a) )
7t ttant
il )|| = ||(17M70)H = m:sect

| dt sect
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oo
idr(t)
s= [ I
0
%
:/ sec tdt
0
= [log |sect + tant|]§
= log |sec% + tang| —log | sec0 + tan 0|
=log|V2+1| —log1 = log(1 + v/2)
(b)
dr(t
H%H = ||e’(cost — sint,sint + cost)||
= e'\/(cost —sint)? + (sint + cost)? = e'V/2
gug

T drE(t)
= [ |1 at
s= [ 152

(c) 2?3 +¢4?3 =1, y>00000000000

x:(:os?’uy:singt, 0<t<m

000000t = (x(t),y(t) = (cos®t,sin® )0

dr(t)

I i | = ||(—3cos?tsint,3sin® t cost)]|

= 34/ cos(t)sin?t +sin* t cos? t = 3costsint
00007y 0¢t=Z000000000000000

2
T dr(t
5:2/2” T g
L7

El
= 2/ 3costsintdt
0

6 {sin%@g _3
2 o
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4. D00 y=f(zx)00000000000 x0 x=|%¥|00000000000¢000
0z0000000s000000000000000000000 AsO00D0000O0O0
¢00000000000000000

do

“popgoo

tang 0000000000000y =tang0 00006 =tan"'(y)0000

As = /B2y + Ay = 1+ (y)?Aa

go
d¢ _ dqﬁdj y// 1 y//

ds  drds 1+ (y)2ds/de  (1+ (y)2)3/2

(a) y=e 0000

o190 _ ly"] |
ds (14 (y)?)3/?
oooo
y/:_e—m7 y//:e—r
oo
e * e ®

T (e 0)2)32 T (14 e20)3

(b) y=1log(secz) DO OO

H:ﬂ?: ly"| |
ds (14 (y)?)3/2
agood
t
p ECT AT =tanz, v’ =sec’x
secx
0o
sec? sec? 1

— = =cosx
(1+ (tanx)?)3/2  secdz  secw

(c) OODDDODOODDOOKODOODOOOO AsO00000000000000000 {0
coooooooooooooon

df/dt”
ds/dt

dt
=I5 0=1

gobooboogood

RS

(t)

ol

—3sint, 3 cost)
—3sint, 3 cost)||

£:

Y

= (—sint, cost)

——~ =3



209

00 % = (—cost,—sint)000D0

dt
ds dr \/—
& =151 = IV(=3sint,3eost)| = 3

gooogo
dt (—cost,—sint) 1
Ay e S
5300
5.3

1. 000000 r(t)00000v(H)=r(t)000000000000000000000
000D0000000D0000000D00000Oa() =v/(¢t)=r"(¢)0000000000
0000000000000000000 0000000000000 a,0000000

oooon
a=a; t+as

0000t0000000000AOODOOOOOOOOOOOOOOOOOOn

f v(t)
CE VO
(a)

v(t) =1'(t) = (2bt — arsin7t, wa cos vt — 2bt)
a(t) = v/(t) = (—m?acos 7t + 2b, —m*asin 7t — 2b)

oo0t=1000
v(1) = (2b, ma — 2b),a(1) = (72a + 2b, —2b)

gooogo
v=|v(1)]]| = /4b? + (ra — 2b)?

i v(1) _ (2b, ma — 2b)

v \V/A4b% + (ma — 2b)?

(b) r(t) = (t3,t*)0
v(t) =1'(t) = (3t3,1)

a(t) =v'(t) = (6t,0)

00t¢t=1000
v(1) =(3,1), a1) = (6,0)
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0100 000000
goooooog
v=|v(1)] = V10
c_v() _ B
v V10
goooaOOOOO
i\E (3?1) (371)
a; =(a-t)t = ((6,0
_ (27,9
5
goo
aﬁ:a—af
(27,9) _ (3,-9)
(6,0) — "= -
O0O0O0as=(z,y) D00O0O0as=(a-n)n00
3,-9
(6.0)- (. )(w.y) = B2
000 z,yOOOooooo
(3,-9
6 =
(2, y) 3
_ 1 _ 3
O e=T59= "5
(c)
v(t) =1'(t) = (0,2t,2(t — 1))
a(t) =v'(t) = (0,2,2)
O0t¢t=1000
v=2,t=(0,1,0)
doooa0O0OoOO0
v Va4 -8t + 4
~(0,t,t—1)
V2t2 — 2t + 1
. —(4t - 2) 1
ﬂt:A——L————OJt—l ——(0,1,1
®) (212 — 2t + 1)3/2( ’ )+ 212 — 2t + 1( )

ERN

t/(1) = —2(0,1,0) + (0,1,1) = (0, —1,1)
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goboogo

2

A1) — t/(1) :(0,—171)
=i~ v

() r(t) = (1% 3t

ud

(b)

6. 0000 (PARTIAL DIFFERENTIATION)

6.1 00

6.1

f(z,y) 00000000 f(z,y) 00000000 (2,y) 0000000000

5 v(t) = ¥ () = (1,2¢,2¢%)

a(t) =v'(t) = (0,2,4t)

o v(t) 1 2t 2t2
t= = ) ;
[v(®)]] 1426271 +262" 1+ 22

2 . —2t 1—-2t2 2
R= —mm—. 11 =
(1—2t2)’ 1426271+ 22714 2¢2

212 —2t 1 2
= T = —/m
1+2t27 1421271 +2t2)° (1+2t2)

A 1 .
t= 3 (—sint, cost, 1)

1 . .
k=g 0= (—cost, —sint,0)
~ 1, .
b= 3 (sint, —cost, 1)
1
;==

2000000000000 (z=0)0000 (y=0)0000 (:=c¢)0000000(a)

D(f) ={(z,y) : f(z,y) € R}
={(z,y):2* —y* €eR} =R’



212 0100 000000

r=000000z=f(r,y)=—y?*00 y—20000000y=000000z= f(z,y) =
2200 z—20000000z2=c00000z2= f(z,y)=22—-y?=c000000 z=c0O
000000000000000000

(b)

D(f) ={(z,y) : f(z,y) € R}

={(@9) 5z €RI =R~ (0.0)

x=000000z= f(z,y) =00y=000000z=f(z,y) =100 2—2000000
z:cl][ll][ll]z:f(x,y):xfi_:yQ:cDDDx2:c(x2+y2)D(1—c)x2—y2:0DD
y==2/(1—-c)x

(c)

z,y) : f(z,y) € R}
z,y) : log(l — zy) € R}
x,y)xy < 1}

D(f) = {(
{(
{(

ZZCDDDDDz:f(x,y)zlog(l—xy):cl][ll]l—xy:echzl;—ecD[lDDDcD
gboooooooobooobon

6.2 00

6.2
1.

(a)

2z = 322 + yz,zy = 2z + 3>

(b)

x

e*) . o
2y = siny = e”siny
Oz
O(siny
zy =€ ( ):e“cosy

Jy
(c)
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(a)

1 04y
TPy on

2z

“wp

1 04y
VT2 oy

S

ST

_ o) L 0) 5

2 2

=g Y+ oz Y =3z"y +y°,
2

2 Isafgz) eragy) — 27 4+ 2y

Zpx = ny’ Zpy = 3I2 + 2y’ Ryy = 31‘2 + 2y7 Zyy = 2
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gopoogdn

(b)

_ a(x) 2 z 28(695/3/)
T = tyeY oyt —o

z 1 = .

=ylev fay’—ev = (y2 +zy)ev
Y

y) = ,0(e"Y)
! Jy vy oy

= 2uyeb + ”?/265(—%) = (2zy — z?)ev
Y

Zy =

Frw = g O +(y

2

x T -
:€§2y+x—x——):e§
( w -
a(Qxy—xQ) -

Ryy = Tey + (2zy — 2?)
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(c)
1 o(x? + y?)
1+ (22 +92)2 Ox
2x
1 I(2? + y?)
1+ (22 +y%)? Oy
2y
8(2z) (1+ (22 +y2)?) — 2x(8(1+(%1+y2)2))
T+ &2 + 2P
2(1 + (2% +9%)%) — 22(2(2® + y°) (22))
L+ 2+ 2P
2+ 2(2% + y?)? — 8z%(2% + ¢?)
(LT @ )2
22(2(z% + y?)(22))
1+ @+ PP
—8x(z” +y?)
(7 67+ 2P
(Qy)(lJr( +y2)2) — 2y(3(1+(1y+y )? ))
(L+ @ + )
2420 +12)? — 82(x? + 4?)
(1+ (2% +y%)?)

Z(EI -

f«HD@@@DDDDDDDDDDDDDM@O) % =000 fu(2,0) =0000
0000 £.(0,0) =00 fy(0,y) = Q_ymhmyy_mmmmmmmhmoy_u
w)fum)1%1—oumﬁ@oyﬂ)DDDDDDﬁmﬁy:&fwwyﬂ%u+f)
00 f,(0,y) = 20000000 f£,(0,0) = 0.

6.3 00

6.3

(a) D={(z,y):0<2?*+y*<1}000 10000000000000000000C0C
00000000DO0D0O0DDOOO0DDOO0000000 DOOOOOOOOOO0OOOOO
000oo00ooDbOO0DOOOOn

DOODODO0OODOOD R>1000000000000

DOO0O0DO0O02000D00O0000000000000O000000

00000000000000 DOOOO
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DOO0O D = {(z,y) : 2* +y* =1}

DOOOO D={(z,y):0<2?2+y> <1}

(b)

D={(z,y) 2y <0}00 ~D ={(z,y) :2y >0}0~DO0O0O00O0O0OODOODODOO
goo

00000 RODDOOO {(z,9):2*°+3%*<R}0000 DOOODOOD0OOOOOO

DOO0OO0O0OD 2000Dp0000000OODOO0ODOO0ODODOODOO

DOOO 9D ={(z,y): zy =0}

DOOOO D={(zr,y):0<zy<0}
2.

(d) DO0D0O0UDO0O0=1< 000000000 =200000000000O000O0
gobodbly=mz0000

/)
tim Y g VT
z—0 22 + m222  2—0 (1 +m?2)
goboobogoo
(p) DO0DDODOO0OD =000000000 =200y=mz0000
2
lim me = lim vm -
700 12 + m222 + mAzd | an (I1+m?2) 1+ m?

DDDDmDDDDDDDDDDDDlim(m)y)_@%I:JI:I[II:J[IDI:I

(¢) DODDODODO =2>000000000 =100 2=rcosb,y=rsinfd00

oo
| Y | ‘72005951n9|<| r? = 1 =0
p— — .
22 +y2 4y r2+rsingd '~ 'r24+rsind 1+ 1sing
DDDDDDDDDDDDDDDDlim(%y)ﬁ()%:OD
3.
(a)
%y

(z,lzlf)go 2 +y?
oooooooooo
000000000 =3>000000000 =200000000000 0000000
000z =rcosf yzrsin@l][ll]l]

9 0
|—|’” cos OSIb, 1 os29sing] < |r| — 0 (r — 0).

:c2+y
0000kmg,) o752 =0=£(0,0)000 f(r,y)0 (0,0)0000000

(b) 000000000 =000000000 =200 y=mx00O00O
220 m2z? . 1 —m? 1 —m?

lim = lim = .
z—0 22 + m2x2 20 (1+m?2) 1+ m?
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2,2

|:||:||:||:|m[|DDDDDDDDDDDlim(Ly)ﬂOiQTyzDDDDDDDDDDDDDf(x,y)D
(0,0000000

(¢) (z,9)0 (0,0)00000002y0000000000log(z2+4?) 00000000
0000oUogogdddez=rcosf,y=rsinf 0000

0 < |f(x,y)| = |2r? cosOsinflogr| < [2r?logr| — 0 (r — 0).

0000lme,,) o f(z,y) =0+ £(0,0)=-1000 f(z,y) 0 (0,0000000000

6.4 00

6.4
1. 00000000000z = f(z,y) 0000 df(z,y) O

df (x,y) = fo(@,y)dz + fy(z, y)dy
0000000z=f(z,y) 000 VfO
Vi@, y) = (fo(2,9), fy(2,9)
00000000 (0,0, f(zo,50) 000 2= f(z,y) 000000000
z = f(wo,50) + Vf(z0,90) - (x = Zo,y — o)
00000000 (2o,¥0, f(z0,50) 000 z= f(z,y) 00000000
(@9, 2) = (0, Yo, f (w0, 0)) = t(fz (20,50, 1)

0oooooo
(@) folz,y) =32%y*, fy(z,y) =423y 00

df (x,y) = 32y de + 423y dy
Vi(zy) = (32", d2’y%)

0(1,1)000000000D0O0OD00O0DOO

z=f(1,L1)+Vf(1,1) - (x -1,y —1)
=143z-1)+4(y—1)=3zx+4y—6

0 (l,)Oooooooooooooooo

(z,9,2) — (1,1,1) = (3,4, -1)

gooao
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gopoogdn

(b)

fo(@,y) = 3%y + 2ay*, fy(z,y) = 2® + 42y 00
df (z,y) = (3a”y + 2zy*)dw + (2° + 42%y*)dy
Vf(z,y) = (32%y + 2zy*, 2° + 42”y°)
0(1,1)00000000000000000

=2+ (55)  (z—1,y—1)=2+5c—5+5y—5
=b5x+5y — 8

0(l,)0oOoDO0oO0ooOooOoooOoooo
(x,y,2) —(1,1,2) = ¢(5,5,—1)

gooo

(c)

2y = 2zye®® + 22%ye?®, 2y = z2e?* 00

dz = (2zye®” 4 22%ye®®)dx + x2e* dy

Vi(z.y) = (2zye® + 22°ye*, 2%e*)

0(,,)0oooooooooooooooo
z=e>+ (22 +2e%,€?) - (x — 1,y — 1)
=e? +4e*(x—1)+e(y—1)
0 (,)0oO0Do0oOooOoooooOoooo
(z,y,2) — (1,1,e%) = t(4e? €2, —1)

oooo
t_z:—l_y—l_z—eQ
C 4e2 2 -1
(d)
Zy = —ysinxy, zy = —wsinzy 00

dz = —ysinxydx — x sin zydy
Vz = (—ysinzy, —xsinzy)
0 (,)0oOoDoUoooOooUoooOooooo

z=cosl+ (—sinl,—sinl)-(x — 1,y — 1)
=cosl—(x—1)sinl — (y—1)sin1l
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0O (l,)OboooOoooooooooooo

(z,y,2) — (1,1,cos1) = (—sinl, —sin1,
good
=1 y—1 z-—cosl
—sinl  —sinl -1
2

F121 44,16+ 1)00000Az=4,Ay=10000

1)t

F(121 44,16 + 1) = f(121,16) + Af(121, 16)
~ f(121,16) + df (121, 16)

df = fedx + fydy
= %x*%y%d:ﬂ + ix%y*%dy

Az =dz, Ay=dy 00O
4 11
121,16) = — + — =~ 0.
df(121,16) 11+32 0.7

000000 f(12517) ~ 22.7
(b) f(x,y) = sinzcosy 000D O f(m,5) = sinmcos §
f(r—Z,500000Az=-2,Ay=00000

FOE 5 = Fm 5) + Af(n, )
~ I )+ df(r )

df = fedz + fydy
= cos x cos ydx — sin x sin ydy
Ax =dz, Ay=dy 00O
df (m, g) = COS T COS gdaz — sin 7 sin gdy =
000000 f(%F, ) =~ 0.22

6.5 00O

1. 00000
fal,y) =V f(z,y) a

0o0o0oooooddew0 woODoo0oo0O0O0O0OooOoOoo
() DO0ODODDOODO0OOwOODOD

=0000000 f(%,%)

T
— ~0.22
14

Lv3) _(1v3) _ (1L,V3)

1/)/: = =

ILV3)I - Vi+3 :

(a) flz,y) =VzyyOOOOO f(121,16) = V121V16 = 22000000 f(125,17) =
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vf(xay):(fm»fy):(2x+]—7]—)
0ooOooo (0,0)Joooboooo

(1, v3)

f&(0,0):Vf(0,0)"&:(].,l) 9

:%(1+\/§)
(b)

00000000 a000on

(Lv3) _(1L,V3) _ (1,v3)

i = = =

ILV3) - vI+s 2
Vf(x,y) = (fxafy) = (_ sinx,cosy)

ooooOo (0,0)00000bDb00O

£4(0,0) = V£(0,0) - = (0,1) - (1,2@ _

%

2.
a) 000002000 X O0000000000000000000000 400000
3 3

. 2w . 27 1 V3
4= (cos —,sin —) = (—=, —).
3 3 2" 2

22y — 2xy? 3

(z-y)? "(z—y)

Vi@, y) = (fa: fy) = ( 5)

ooooo (1,-1)0ob0oooooo

Fo(1, 1) = VI ) i = (-5, 1) (5, % _ 3+8x/§

4’4
(b) %’TDDDDD:UDDD 2?”IZIDDD[IDI]I:I[IDI][IDDI:IDDI][IDDI:I w00000d

21 1 V3
3 =0

2x 2y
m2+y2’z2+y2

. 2 .
4 = (cos 5 sin

Vix,y) = (fa: fy) = ( )

00000 (1,-1)0ooooooond

Fal1 =1 = VA1) i = (1, -1 - (-2, 2 = a1 v5)
3.
(a) DODODOODODwOODOOO

(-1,3) (-1,3) (-1,3)

a: = =

=13 vi+9 V10
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0oooo (o, )oobooooooo

~1,3) 3
10.1) = VF(0,1) i = (0,1)- 23 3
f3(0,1) = V£(0,1) 0.1) 7= i
0D00000000000000 VfOOOODODOOOO0OO

a=(0,1)

(b) DOOODOODODOaOODOOO
i = (7133) _ (7173) o (7173)

[(=L3)[ vi+9 V10
Vi, y) = (fo, fy) = (ye™ + (z — 1)y36xy, 2(x — 1)ye™ + z(z — 1)y%e™)

0o0oOo (o,)ooooooooo

F2(0.1) = VF(0,1) - = (0,-2) - <<:/11%’>> _ ]T%
goooooooooooogoodg Vf[IDDDDDDDDDDD
0
=0y~ Y
6.6 00
6.6
(a)
ogd

dz_0zdv  0zdy
dt Oz dt Oy dt
2z 1 2y

“arpl TR Ty

i (2t—1)
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(b)
r=t2 y=e' 0000 2= f(x,y).
de _ 9zdv | 0:dy
dt — Oxdt  Oydt
= 24(2t) + 2, (")

(c)
r=2t y=420000 2= f(z,y).
dz _ 0zdv  0zdy
dt  Ox dt  Oydt
= 2(2) + 2,(81)

(d)
d:_0:de  0:dy
dt Oz dt  Oydt
= 2z(—sint) — 4y(cost)
2.
(a)
oo

0: _0:00 020y
or  OxOr Oy or
L ¥yg2 g 1
_1+(%)2( 3 (3r 38)+1+(%)2(w)(6’/‘8)
- _Y

x2+y2

T
(31“2 - 382) + m(@f‘s)
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0z 0z0r 020y 1 AVE 1 1
%‘axaﬁayas_u(g)?( xQ)( 6r8)+1+(%)2(x
S —
x? + y?

)(3r% — 35?)
< 2 2
7“5) + W(?ﬂ" —3s )

(b)
0z 0z0x Oz @

o oz or  oyor
=—2r-1)+
-2

1
Y

(r—=1) 2(r+1)

T Y

(e —1) 2r + 1)
B R Ve

0z 0z0x Oz @

9s 0z 0s  0yos

= —22(2s) + Z(2s)

Yy
T

—2s 2s
+ _

B le|s =

T Y
_ —2s 2s

C(r—1)2 482 + (r+1)2 + 52

0z 0z0x 020y
o~ dwor oyor
= Zy cos 8 + 2z, sinf
0: _0z00 020y
00  0x 06 Oy oo
= zy(—7rsind) + z,(r cos 9)

= r(—2,sinf + z, cos )

6.7 00

6.7

(@) flz,y)=22>+y* —2y—Ty00 fo=4dz—y,fy=2y—x—7. f(z,y) 0 (zo,y0) O
OooooOooo

fa(xo,y0) = 420 — 40 = 0, fy(20,90) =2yo — 20 —7=0
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000 20,90 0000000 2o =10y =4. 00 fae(z,y) =4, fay(z,y) = -1, fyy(z,y) =
2, A= foofyy— (fey)? =8—-1=7>000 A>0,A4A=f,(1,4=4>00000C0
f(1,4)=2+16—-4—-28=-1400000

(b)

fay)= & +ay00 fo= L +y.f, =% +o. fay)0 (vow) 000000000

1 2x
fz(z0,9%0) = —5 +yo =0, fy(w0,%0) = —730 +xo=0
Yo Yo

3
ooo :co,yOI]EI[IDIZI[IDU%+y0:ODEI %:ODDDD yO:—lmDDD—%+mO:
Yo J0 70
xo(;—g—i-l):ODD zo = 00

00 foul@,y) =0, fuy(2,y) = =5 + 1, fyy(z,y) = $50(0,1) OO

A= fww(o’ 1)fyy(0’ 1) - (fwy(oa 1))2 =-9<0

goooooooooo

()

flr,y) =23 +y3 - 32y 00 fx=3a:%—3yo,fy:—z—§+x. flz,y) O (x0,y0) D0O0ODO
gooo

fa(To,90) = yl(g) +y =0 (10.1)

fy(@o,y0) = 3yg — 319 =0 (10.2)
000 20,y 00000000 @0I) 00 y=2200 @02 0000000

32y — 319 = 3wo(zp —1) =0
0000z = 0,10000000(x = 0,40 = 0),(xzg = L,yo = 1)000 fru(z,y) =
6z, fry(z,y) = =3, fyy(z,y) = 6y0 (0,0) OO
A = f42(0,0) fyy(0,0) = (f2,,(0,0))* = =9 < 0
000000f(0,000000000(1,1)00
A= fop (L) fyy(1,1) = (fuy(1,1))2=6-6— (=3)>=27> 0, A = f,,(1,1) =6 > 0

000000f(1,1)=141-3=-100000

(d)
fle,y) = (2® +9?)?0 2(2® —y?) 00

fo =2(z* +y*)(22) — 4z = 4a(2® +9° — 1)
fy=4y(@® +y*) + 4y = dy(=® + 3 +1)
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f(z,y) 0 (z0,90) 000000000

fo(@o,yo) = dao(af +y3 —1) =0 (10.3)
fy(@o,y0) = 4yo (2 +y5 +1) =0 (10.4)

000 zp,yo D00DDO0O0O0 (@04 D0 yo=000000000 @03) 0000000
4ao(xg —1) =0
DDDDJZO:O,ZEIDDDDDDD(.’,UO:O,yO:O),(J)o:l,yOZO),(JZ‘Q:—l,yOZO)DDD

foo(z,y) = 4@ +y* — 1) + 82° =4(32° +y* — 1)
Jay(x,y) = 8xy
foy(@,y) = 4(2® +y* + 1) + 8y* = 4(2? + 3y* + 1)

(0,0)0O
A = f12(0,0) f4(0,0) = (fzy(0,0))* = (—4)(4) =0 = ~16 < 0
000000 f(0,000000000(1,0)00
A= f12(1,0) fyy(1,0) — (f1y(1,0))> =8-8—-0=164 > 0,4 = f,,(1,0) =8> 0
000000f(1,0)=-100000(-1,0)00
A = foa(=1,0)fyy(=1,0) = (foy(=1,0))* =8 -8 =0 =64 > 0,4 = f1u(~1,0) =8 >0

000000f(-1,0)=-100000
2.200000 TaylorOQO QO

0 0 1, 0 0 5
f(zo+h,yo + k) = f(x0,90) + (haj +ka*y)f(33o7yo) + j(h% +k87) f(xo,y0) +---
(a) TaylorOOOO 29g=0,y0=0,h=2,k=y0000
B 0 0 1, 0 0 .5
fo =€"cosy, f, = —e“siny
faow = €% cosy, fzy = —€*siny, fyy, = —e” cosy
ooo
fJZ(O?O) = 1afy(070) = Oafﬂca:(oa()) = 17fa:y(0a0) = O,fyy(0,0) =-1
gooooo

flay) =142+ %(ﬂcQ )
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(b) TaylorO0OOO 2o=2,y0=1l,z=20+h,y=ko+k0000

0 0 1 0 0
1 2y
Jz x+y2’fy z + y?
_ -1 % 2 +y?) 48
N R e T e P
goo
1 2 -1 -2 2
fw(27 1) = §7fy(27 1) = §7fww(27 1) = ?afwy(z 1) = ??fyy(za 1) = 5
ogooooo

fle,) =log3+ 3= 2) + 2y — 1)+ 3(~5( — 27 — 5 =Dy~ 1)+ 2y 17

6.8 00

6.8

(a) f(z,y)=222+52y—3y>—1=00000 f(x,y) DODODOODOODO

df = fedz + fydy = (4z + by)dz + (5bz — 6y)dy =0

googag
dy 4z +5y

de bz —6y’

a2y (4+5%) (52 — 6y) — (4o + 5y)(5 — 6%2)

da? (5x — 6y)?
_4(5x — 6y)* — 10(4x + 5y) (52 — 6y) — 6(4x + 5y)°
(5x — 6y)3

(b)
fx,y) =y —e*t¥=00000 f(z,y)) 0000000000

df = fodx + fydy = —e"Vdx + (1 — e*¥)dy =0

googo
dy ety

dr ~  1—evty’
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D004y onoooo00o0000

de? f3
goood
fmw — _ez+y’ fzy _ _e.r+y7 fyy — _etty
og
d?y —ePHY(1 — ¥ )2 4 20 (—eBHY) (1 — e71Y) — ety e2(@ty)
da? ~ (1 — evv)3
—emty 4 9e2(ty) _ p3(zty) _ 902(zty) 4 9p3(zty) _ o3(z+y)
- (1 —erty)3
efc+y
T (1= evty)?
(c)

flz,y) =22 —y?—2y=00000 f(z,y) 0000000000
df = fedx + fydy = 2z —y)de + (—2y —z)dy =0

ooooo
@_Qx—y

de  2y+ax’

D004y 0oooo0o0o0oon

@ . _fzzfg - 2fzyfzfy + fmmfyf
dx? f§’

ooooo
fxx:2afmy:_1afyy:_2

od

Py 22y — )’ +2(2x —y)(-2y — z) — 22z — y)?
dx? (—2y — x)3
2(z +2y)* — 2(2¢ — y) (@ + 2y) — 2(2x — y)*

(z +2y)°

(d)
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flz,y)=logy/a? +y? —tan 'L =00000 f(z,y) 0000 df0O0OO.

1, 2z -5
fx:i(x2+y2)_l+é)2
Ty aty
x2+y2 x2+y2 x2+y2
1y :
fy_§($2+y2_1—|—(%)2
) o y—=r

T2y a2+ y? 2242

oo
dy _ fo _ _xty Tty

dz fy_ y—r T—y
D00%Y0000000000000000

Py _ (1+ )@ —y) —(@+y)(1-F)

da? (& —y)?
_oytrt+y)r-y-@-ylr-—y-—z-y)
(z —y)?
_22% — 2zy + 2xy + 22
(x —y)?
_ 2(z® +9°)
(z —y)?
2.
(@) flr,y,2)=a?+y?’+22—4=0,g9(x,y)=2>+y?’—42=0000000000000
df = fedx + fydy + f.dz = 2zdx + 2ydy + 22dz =0 (10.5)
dg = gydz + g,dy = (22 — 4)dz + 2ydy = 0 (10.6)
0 @o6e)ooo
@_4—21‘_2—26
de 2y
0000 @0B) 00 (I06) 00 dy0DOODO00O
4dr 4+ 2zdz =0
goad
dz_ 2
dv 2’

(b) f(z,y,2) =2yz—1=0,9(z,y,2) =zy+yz+2c—1=0000000000000

df = fedx + fydy + f.dz = yzdz + x2dy + zydz = 0 (10.7)
dg = gpdx + gydy + g.dz = (y+ 2)dz + (v + 2)dy + (y + )dz =0 (10.8)
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00000 (0700 A08) 00 dz 00000000

((y + 2)yz — 2y(y + 2))dz + ((y + v)zz — 2y(r + 2))dy =0

ooo
dy  yPz—ay®  yi(z—z)

dr  z2z -2y  22(z—vy)

0000 @07 00 (I08) 00 dy00000000

((x + 2)yz —xz(y + 2))dx + ((x + 2)zy — xz(y + x))dz =0

22y —x)de +2*(y — 2)dz =0

ggn
dz  2*(x —vy)

o~ Py—2)

202 +5y?=1200 £ 000000

@7 &7 4x 2x

ar = g, T 0y hy

Oo00oo0ooooonoo
dy, 2 V2
dx 1v2)— 5\/5_ 5

0oO0O0Oo (1,v/2) 0000000000
2
y—x@:—%(m—l).
gooooooooooooooooooo —L\fDDDDD (1,\/§)DDDDDDDDDD

yf\@:—%ﬂ(x—l).

f(z,y,z)=tan™' ¥ —2=00000

-y 1
x x ) i
= — = (— — 1
Vf(z,y,2) (1+(%)271+(%)2a ) (502+y2’x2+y2’ )
gog L1
T
L,1,-)=(—= 1
vf(7 72) ( 2727 )

0000VfO000 f(z,y,2)=000000000000 7000000 (z,y,2) 00000

0000 (z—1,y—1,2—2)0 Vf(1,1,2)000000000000000000

(x—17y—1,z—z)~(—5,7,—1):0
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god ) )
—S@=D 451 - (=3)=0

000 vVfOODOOOODODODOODODOOOOOO0OO (x,y,2) 00000

T 11
-lLy-1l2—-)=t(—=<,=,—-1
(=1Ly-12-2) =t-5.5.~1
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t::cflzyfl:z—g
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1. f(z,y)=000000000 y=g(x)0xz=20000 yo=g(xg)DODOODOODO

f(xO,yO) = 07fw($0ay0) = Oafy(fﬂo,yo> 7& 0

ooagd
d2y fm(ﬂfo yO)
—|.7 =72 > 0000 y=g(z) 00O0O0O0O0
dz? (@) fy(xo,0)
d2y fmc(xOvyO)
— o) = ——FF——~ <0000 yo=g(xo) DOOOOOO
dz? '(mo-v0) Jy(20,%0)

(a) OO0 f(z,y) =0, folz,y)=00000 (z,9) 00000
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00 Y4 000000
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D00 2z=%000y=-2/2000002=-¥000y=2/200000

(b)
000 f(z,y) =0, fo(z,y) =00000 (z,y) DODDOO

flzy)=2"y+a2+y=0,fo(2z,y) =22y +1=0
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00 y=-.0000 f(z,y)=0000000

000 (1,-1), (-1, Hoooo

00 £4000000

d?y -1
@2 0-H= "5 >0
d?y 1
@2 1= 5 >0

000 z=1000y=—-300000z=-1000y=100000

(c)

000 f(z,y) =0, fo(z,y) =00000 (z,y) DOODOO
fla,y) =2° +y° —6ay =0, fu(a,y) = 32° — 6y =0

00 y=2%20000 f(z,y)=0000000

0oo (0,0),(29/2,2-25)0000
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00 $¥000000

d?y 0
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DO0D00000000000g(z,y) =0,g.(2,y) = g,(z,y) =00000000000
(a) F(x,y,\)=zy® - ANz?+4*-1)0000

Fy=000 22+4>-1=0 (10.9)
F,=000 3> —22A=0 (10.10)
F,=000 32y —2yA=0 (10.11)
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233

00 (z,y) # (0,0)00 f(z,y) >0000000£(0,00=00000000000000
(¢) F(z,y,\)=ay—ANa*—2y+y>-1)0000

Fy=000 22 —ay+¢y*—1=0 (10.15)
F,=000 y—A2z—y)=0 (10.16)
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F,=000 y—2A=0 (10.19)
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gz, y,2) =242 +22—1=00000 F(z,y,2,\) = 224+ 2y°+322 = A2 +92 + 22— 1).

Fyx=000 22 +y*+2°-1=0 (10.21)
F,=000 2z —2zA=0 (10.22)
F,=000 4y —2yA =0 (10.23)
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0000(1,0,0),(-1,0,000y#000000A=200 z=2=000000 (I0ZI) 000

0oo
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0oo
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7. 0000 (MULTIPLE INTEGRATION)
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7.2
1. 0000000 V-simple0O0O H-simple 00000

(a)
Q={(r,y): —1<2x<1,0<y <3}
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00 V-simpleOOGOQOO

1 3
// 2 dxdy :/ (/ r2dy)dx
Q r=—1 Jy=0

:/_11([3523/]5_0)61:3:/1 302dx
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=%, =1-(-1)=2

(b)
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b 1 20
=) e dy:[g@ lo = 5

1 VY sinz
(c) dy dr 0000000000000 O000DOO0O0OODOOODOOOOO
0 Y xz

Q={(z,y):0<y<lLy<az<\y}
0 H-simple 0 0000000000000 V-simpleOOOODO
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ooo
1 VU o 1 @ .
/ dy/ smxdx:/ (/ Smxdy)d:r
0 y € z=0 Jy=22 T

1 .
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0
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00o0oo0oooooog O

2,0,12 1
Lo (20,12)  (1,0,6)

V221122 /37

gooogooo
xr+44+6(z—2)=0

(¢) f(z,y,z)=cosx+siny+2z—1=00000

Vf(O,mO) = (_ sinz, cos y, 1) ‘(0,7\',0): (0> -1, 1)
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