00000000000 IIoo0obo 208 2BASICOOOOO

p.18. 208 2. JOODOOUO BASIC

69.

70.

(1) 2z, = 92%y? — 8xy?, 2, = 623y — 1222y, 2., = 18xy? — 8y>, 24y = 182%y — 24ay? = 2,4, 2,y = 623 — 242%y.

(2) 2o = (z4y) ' =(z—y)(@+y) 2 (2+y)e = 2y(x+y) % 2y = —(v+y) ' = (x—y)(x+y) > (z+y)y = —2x(z+y) >
4y 2(z —y)

tn = 20(=2)(& +4) "3 4 y)s = Tt = 2wt V)2 +2y(=2) (@ +y) (e +y)y = wry®
o = 22w +9) ety =

(3) 2o = (coszy)(zy)s = ycosay, zy = (coszy)(zy)y = T COSTY. 2zp = y(—sinay)(zy)s = —y?sinzy,

Zuy = cosxy + y(—sinzy)(zy), = coszy — zysinry = 2y, 24y = z(—sinzy)(2y), = —z?sinzy.
(4) z = % = % Zy = (xmiy)y = % Zpp = —T 2 = —%JW =0=z2yp, 2yy = Yy > = —y—12.
(5) 2 = 5 20—y +2) H2r—y+2), = ﬁzy — L (2r—y+2) Hr -y +2), = —ﬁ.
Zpx = —%(23@ —y+2)7 52—y +2), = —m,zw = —%(233 —y+2)7 (2w —y+ 2)y
(6) 2 = %_—g{yill)z - x—31/+1 oy = (ajx:yg/trll)y :_x—gl;+1'
tor = —(x—y + )@ —y+ 1), = —m =@y )@y Dy = o = e
Zy=@@—y+1) e —y+1), = _m'
(7) zg=e""V+ae® YV(x—y)s=(x+1)e" Y, 2y =z Y (z —y), = —ze” Y.
Zeg =€V (x+1)e" V(@ —y)s =(x+2)e" Y, 2y = (@ + 1)e" V(x—y)y = —(z+ 1) Y = 2y,
Zyy = —we” Y (x —y)y = xe” Y.
(1) 2z = y® — day, 2, = 3zy? — 222, 2,y = 3y* —da = 2y, - - O.
Zpp = —4y. 000 zgey = —4. @ooo Zpye = Zyze = —4 D00 Zypy = Zoys = Zyza-
(2) 20 = —(22 + 3y) *(20 + 3y)x = —2(22 + 3y) "2, 2y = —(2z + 3y) (22 + 3y), = —3(2x + 3y) >
Zoy = 422 + 3y) 3 (22 + 3y), = ﬁ = zyz - @.
Zow = 4(22 4 3y) 3 (22 + 3y), = 822+ 3y) 3. OO0 244y = —24(22 + 3y) (22 + 3y), = _(in723y)4'
OO0 zpye = 2yae = —36(22 + 3y) ~1(22 + 3y), = _(2x1723y)4' 000 2poy = Zaoye = Zyza-

(3) 2z = {—sin(2z — y)} (22 — y), = —2sin(2z — y), 2, = {—sin(2z — y)} (22 — y), = sin(2z — y).
2Zay = —2{cos(2z — y)} (27 — y)y = 2co8(2x — y) = 2yp - - @.
Zpe = —2{cos(22 —y)}(2x —y), = —4cos(2z —y). 00U zgpy = —4{—sin(2z —y)}(22 —y), = —4sin(2z —y).
OO0 zpye = 2yar = 2{—sin(2z — y)}2z — y), = —4sin(2x — y). D00 2ppy = 2ayz = Zyza-
(4) 2 = ~*¥(—y)e = e, 2, = (), = —ze~Y.
Zay = —€7 W —ye Y (—ay), = (zy — )" =z, - O.
Zow = —ye Y (—zy)y = y?e ™. 000 zpyy = 2ye™ ™Y + y?e~ " (—ay), = y(2 — zy)e V.

OO0 0 2zpyz = 2yaz =ye Y+ (zy — Ve " (—ay), = y(2 —ay)e™ ™. 000 zpuy = Zoye = Zyza-



72.

73.

71. dz _

- 2 oz
Oz dr  0xdy _ 02 00 g A _ A&, dG) 4G

dt ~— Ox dt = Oy dt ox dy a2 dt 7 dt dt

(22 (2= (8= (% 2 2 2
:h<h (o) ¢ (83;)>+k(h (8y)+k (o)) = n2 22 o 02 13292 qnp

Ox Ox Oy ox 0xdy oy?

2 2 8%z 8%z
3z d(%) - zd(%) d(away) 2‘%@72)
7 T L e T
0%z a%s 022 a(2 o2z 9%z
=1 (h (g; ) 1k (g; )>+2hk<h (g”fy) +k (%Zay) +k2 (A (g; L vk (83;)
3 3 3 3
:h382+3h2k, 0°z +3hl€2 82’2 +k332

922y OxOy oy

ox3
z=f(z,y) 000000000000 (a,b) 0 fola,b) =0, f,(ab)=00000,000 f,=0,f,=000000.

(1) zz =224+y—5=0--O,zy=2+2y—1=0---@. Ox2-@0032x-9=0=z=3 OO0 y=-1.

(2)

(3)

Doooooooo (3,-1).

2o =20+42y—2=0---Q,zy=224+4y—2=0---0. @-0Q002y=0=y=0. OO0 z=1.
DOO00O0O0ooo (1,0).

Zzp=204+4y=0--- O,z =42+ 3y* +4y+1=0---@. @ -0Ox200

32 —dy+1=By-(y—-1)=0=y=L,1. O00 z=—2,-2.

3 3

0oooooooo (—%,%),(—2,1).

00000000 (a,b) (000 fo(a,b) =0, f,(a,b) =0) 0000 H = fur(a,b)fyy(a,b) — {fuy(a,b)}>00 0.

(i) H>0000 fop(a,b)>0=>00,fp <0=00. (i) H<00O0ODODODOOODOO.

(1)

zx:23:—y:0-~-@,zy:—x—|—2y—3:0-~@. OoO- y = 2. @003x-3=0—>z=1. QOO y=2.
000000000 (1,2). 250 =2, 22y = — 1,29y = 2, H = 2552y — (204)? =3>0. 2,, =2>00000.
(r,y)=(1,2) 000 z=-3. 000 (1,2) 000000 -3000.

2y =302 —3=0--,2,=-3y*+12=0---@. Q00 z==£1. @00 y=42. 000000000
(1,4£2), (=1,42). 24y = 62, 24 = 0,24y = —6y, H = 2402yy — (224)* = —362y.

(1,2),(-1,-2) 000 H=-72<0,0000000. (1,-2)000 H=72>0,2,, =6>00000.
(-1,2) 000 H=72>0,2,, =—6<00000. (1,-2)000 z=-18,(-1,2) 000 2 = 18.

000 (1,-2)000000 18, (-1,2) 0000 18000.

Zp =242 —6y=0--- 0,2z, =62 —3y?=0---@. OO0 y=42% @O0 —6x —48z* = 0.

“62(1 + 22)(1 — 22 + 422) = 0. zzo,f%,%ﬁ’i. D000000000000d x:O,—%.
OODy=0,1. 000000000 (0,0),(—%,1). Zyg = 48, 24y = —6, 2y = —6y,

H = 2332y — (224)? = —288zy — 36. (0,0) 000 H=-36<0,0000000.

<—%,1>DDD H=108> 0,2, = -24<00000. (75,1)555 =1

o1
27
2y =322 —6r—9=0---0,2,=2y—2=0---@. Q00 z=-1,3. @00 y=1.

DDD( 1)DDDDDD1DDD.
000O0ooooo (—-1,1),(3,1). 2z =62 — 6,25y = 0,2y, = 2,
H = zppzyy — (229)> =122 —12. (-1,1) 000 H=-24<0,0000000.

(3,1) 000 H=24>0,2,, =12>00000. (3,1)000 2=-28. 000 (3,1)000000 —28000.



74. f(z,y)=00000000000000 (f =) — _fo

dx f
()diy__ﬁ__h‘—y _ 2x—y y(Q)E__fi__Z’wQ—&:y x—23:y
dev —  f,  —o+4dy z—4y’ dv —  f, 3y2—3x2_ 2 —y?
(3)d7y:_£ Lt 2+y:_x2+2m+y (4)%:_&”:_%1’7%:_&
dx fy 1+ o 4y +1 dz fy ly=s T
dy _ _Jo _ _ _cosw _ cosw L A e |
(5) de ~—  f,  —siny siny’ (6) drv —  f, ?y—l'
_ Oz _ _fe (o 0z _ Ty
75. f(v,,2)=000000000000000 (5 =)5 =) 7
(1)@:,fr:,2f _x 0z _ _fy 2y _y
Ox f- —2z 2z Oy f= —2z z’
(2) Oz _ _Jo ___yz 0z _ _ Ly @
ox f= 2z +xy’ Oy f: 224y’
(3) 9z _ Jo _ _cosw 9z _ _Jy _ cosy
Or  f.  cosz 'Oy  f.  cosz’
z2)’ W)
(4) 9z _ _fs :_(TQ __z 0z _ _fy __ i =_Z
Ox [z ol r’ Oy Iz () Y
(5) 0z _ _Ja __ex+y($+y)z+ez+x(z+x)r _ et 4 et
or  f. ey+z(y+z) +e* (24 1),  e¥TE et
92 _ Sy ety ey t2)y | ety 4 oevts
Ay fx 6y+z(y+z) + et (2 + 1), etz fert
02 _{smnles, > 0 _Jy _(swen)a), s
Oz I {—sin(zyz) Hzyz)- z’ Oy f {—sin(zyz) Hzyz)- y

76. 00 f(z,y,2)=0000 (a,b,c) 000000000000 fu(a,b,c)(x—a)+ fy(a,b,c)(y—b)+ f.(a,b,c)(z—

1) fa=y+zfy=z+zf=y+z (1,0,1) 000 fr=1,f,=2,f,=1. 000

00000000000 (z—1)+42(y—0)+(2—1)=0,0000 z+2y+2=2.

_1 1 i,;_ P | _1 _ 1 _ 1
(2) f:b_ Q‘T 2 f?fy 2 2= f7fz_ 22 2 2\/2 (1a174)DDD f:v Qvfy 27fz 4
000,00000000000 ;( —1)+ %(y71)+%(zf4):0,DDDD 27+ 2+ 2 =8.

c) = 0.

(3) fo=2x,f, =6y, f.=1. (v,y)=(2,1) 000 f,=4,f,=-6,000022-3-124+2=0000 z=—1(=¢).

000,00000000000 4x—-2)—6(y—1)+(2+1)=0,0000 4z —6y+2z=1.

(4) fzzlogy,fy:%,fz:—%. (z,y)=(l,e)000 fle,fy:%,

z=e(=c¢), 00 fzz—%.

O0O0O0O loge—logz=0000

0D00,00000000000 (z—1)+~(y—€)— L(2—€)=0,0000 ez+y—2=e.
€ €

77.00 o(z,y)=00000, 2= f(z,y) D0ODDODOOODDOOO S _ v S fo=Aoa, fy = Ao, (A0 DODO)

P
(1)<p=x2+y2—3,f:x—y.£:ﬂmmi:’1.DDDy:—x.DDD¢ZODDDDD
O Py 2x 2y
2x2:3,x:i\éé,y:$\gé.D[lDDD(DDD,DDD)DDDDD(i\éé,ﬂF\gé).
<\2[,—\[>[IDEIz:x—y:ﬁ,(—\g,\[>DDDz:x—y:—\/é.DD[l
000 V6 ((% y) = <‘[ —\[)>,DDD -6 ((x,y): (—?,‘f)).
2x
9) foa2y dz Sy gg 29 _ 22 qpp 292 gope—o00oooo
2 f vy r 2y ye. ¢

3y?=3,y=+1l,r=+y/2. 00000 (000,000)00000 (£v2,1),(£V2,—-1).
(£v/2,1) 000 z =22y =2,(£V2,-1) 000 z=2%y=-2. 000

000 2 ((z,9) = (£v2,1)), 000 -2 ((z,9) = (£V2,-1)).



78. 000 100000 zem, 000 yem 0000, 00 4em® 00 22y =4. 000000 ¢(z,y) = 2%y —4 = 0.
0000 f(x,y) = 2% + 4ay. Q:QDD M:% 000 222 +4ay =8xy 00 = = 2y.
Yz Py 2zy x

000 e=000000 4y3—4:4(y—1)(y2+y+1)zo,yzl,%\/‘g”.
0000000000 y=1,=2. 00010000 2cm, 00 lcm.
7. 000000000000 f(z,y,) =000000000 f(z,y,a) =0, folz,y,a)=00000.
1) f=r—(y—a)? =3, fa=2—a)(y—a)a = 2@y —0a). fo=000 a=y. 000 f=000000 z-3=0.
0do0ooooboooooon z=3.
(2) f:£+ay—1,fa:—xa’2+y:—%+y. fo=000a?2=2...Q. f=000 L +ay=1.
e o Y «
1’2 2.2 .’E2 X 2
0002000 £ +22y+0%2=1.000000000 ey eyt =
a 3

y
0000000oooooogd 4zy = 1.

p.20 0 CHECK

80. (1) 2y = 322 + 62y?, 2, = 622y + 6Y2, 240 = 62 + 6Y2, 2y = 122y = 2y, 2y = 627 + 12y.

2y = 2€** sin 2y, 2, = 2e%% coS 2y, 2yp = 4€°* Sin 2y, 24, = 4€°% coS 2y = 2,4, 2yy = —4€ sin 2y.
2 2e%% sin 2y, z, = 26 cos 2 4627 §in 2y, 24, = 4627 COS2Y = 2y, 2y = — 4627 sin 2
_0-—y@+y). y @ty —yle+y)y
(3) 2z = 2 =- 502y = 2 = 2
(z+y) (z+y) (z+y) (z+y)
0 {@+w)te vy 2@+y)(@+y). 2y
Frz = 1 = 1 = 3
(x+y) (x+y) (x+y)
Lo ey -y{l@ty?ty, | @4y)?-y2@ty)@ty)y, | @ty -2 a-y
! (z+y)* (z+y)* (z+y)* (z+y?® 77
Lo _0-afle+y)?y, | w2@+y)ety)y, 2
v (x +y)* (z+y)* (z+y)?
1 _1 1 1 _1 3
4) 2z, = =(2 2 = — = =(2 2 = —
(4) 22 = (20 0)H 2o+ 09 =~y = Lk o) E 20 09), =
1 _3 1 1 _3 3
tw = — L (204+6y) 2o 0y)e = ———L 2 = — L 2u oy E @by = B =,
2 V@ +6y)? 2 b @ty
1 _3 9
Zyy = =3 = (22 +6y)” 2 (22 4+ 6y)) = ——F——v=".
3 2 3
81. (1) z, = 32%logy, 2z, = %7Z$I =6xlogy, 2zy = 3% = Zyz, Zyy = —TY 2 = —%,
Yy
6 _ 3z2 _ 213
Zyxx = 610g Y, Zxxy = 758 = Zgyx = Ryzxs Rzyy — —333219 2= _yig = Zyxy = Ryyxz, fyyy — 2'773?4 3= %

(2) 2, =48z +2y —1)3Br+2y — 1), =123z + 2y — 1)3, 2, = 4(3z + 2y — 1)3(3x + 2y — 1), = 8(3z + 2y — 1)3,
Zow = 36(3z+2y—1)?(3z+2y—1), = 108(3z+2y —1)?, 24y = 36(3x+2y —1)?(Bz+2y—1), = 723z +2y —1)?
a2y = 243+ 2 — 1230+ 2y — 1), = 4830 + 2y — 12,

Zpze = 216(3x+2y—1)(Bx+2y—1), = 648(3x+2y—1), 242y = 216(3x+2y—1)(3z+2y—1), = 432(3z+2y—1)
= Zyys = Zyamz, Zoyy = 1443z + 2y — 1)(3z 4+ 2y — 1), = 288(3x + 2y — 1) = 2ypy = Zyya,

Zyyy = 96(3x + 2y — 1)(3x + 2y — 1), = 192(3z + 2y — 1).

82. (1) 2z =22 —2y=0---O,2y=-2r+3y*—2y—12=0---@. OO0 z=—y. @OOOODO 3y*> —12=0.
000 y==42,c=7F2. 000000000 (2,-2),(-2,2). 2z = —2, 25y = —2, 2yy = 6y — 2.
(2,-2) 000 2,0 = —2, 25y = —2, 25y = —14, H = =2 (—14) — (=2)2 =24 > 0,2, = -2 < 0. OO OO 0.

(=2,2) 000 2,2 = =2, 25y = —2,2,, = 10,H=-2-10— (-2)>=-24< 0. 0000000000.



(2,-2)000 z=16000 200 (2,-2) 0000 16000.
(2) 2, =322 —12249=0---©,2, =2y —4=0---@. OO0 3(z—1)(z—3)=0. 00 2=1,3. @O0 y=2.
000000000 (1,2),(3,2). 2ee = 62 — 12, 25 = 0, 2, = 2.
(1,2) 000 2,2 = —6,24y = 0,2,, =2, H=—-12<0. 0000000000.
(3,2) 000 250 =06,20y =0,2yy =2, H=12>0,2,,=6>0. 00000.

(3,2)000 =-4000 200 (3,2)0000 —4000.

dy f 3x2y3 — 1
83. (1) f=ady+y—ua, -+ =—42 = 24— -
(1) f=a%" +y—a 7 37 11
d f (x2+312)m 9 9
2) f=1 2 2y _ 1. % _ _Jz z2+y? _ T _ T '
( ) f og(x +y) Y " dx fy (z2+y2)y 1 2y—(m2+y2) x2+y272y
x2+y?
_ o 9z _ _fo _ _20-2 _ _x-1 0z __fy _2y—-4  y-2
84. (1) f=a?+y? + 22— 22 — 4y — 478 i 5y = PR i 5 = —
x 2y 2
9) fopr B 02 _ e _ e 1 s 92y 2% 2 5
(2) f=e"+e*Y+e’* —6, B 7. E 3¢ "By 7. 305 3¢

85. (1) f=222+3y =22 +ay—ax+32—5,fr=4dz+y—1,f, =6y +a,f. =—22+3.

(1,-1,1)000 f,=2,f,=-5,f,=1. 000 2(z—-1)-5(y+1)+(x—1)=0,0000 2z —5y+z=38.

(2)f:xsiny—ycosz—i—ztanx——,fw—Slny—l— 2 ,fy =xcosy —cosz, f, =ysinz + tanx.
cos® x
(%,—2,0>DDDfm= ,fy:—l,fzzl.DIZID—(x—%)—(y—i—%)—k(z—O):O,DDEID
-_7
rt+y—z= 1
86. (1) p=a?+y?>—4, f=ac+4y+1 ¢, =22,0,=2y,f,=1,f,=4. 000 %:%DD y = 4x.
2 8
=000000 2241622 =4. 000 z =+ Ly ==+ .ooooooooon
v N LAVt
2 8 2 8 2 8 34
- . , 000 f=-22 =217
<\/ T V17 > ( V17 \/17) (\/17 \/17) f V17
34
——= - _|o000 f=-——= = —2V17.
() oo -
oo gooooo 2 < )I:I[ID[II:JI:I—Q
() T (F i
_ .2 2 — 03 _ _ _ .3 _ 2 y* _ 3ay® 4 _ 2,2
2) p=a"+y* -4, f=ay°. g =2z, 0, =2y, fo=9°, fy =3zy>. 000 =— = 00 2y* = 6x°y

2x 2y
2yt — 62%y? = 2y%(y*> —32%) =0. 000 y=0,+V3z. ¢ =000000

y=000022=4. 000 2 =42. y==+V32000 22 +322=4. 000 2 =+1,y = +V3.
000000000 (£1,0), (1, £v3), (—1, £/3).
(£1,00 000 f=0, (£1,+/3) 000 f=3V3, (£1,F/3)000 f=-/3(0000).

000 (+£1,+/3) 000000 33, (+1,¥/3) 000000 —-3v3(0000).

2
87. (1) f=a2c+ 20—y, fa =20z +2. fa=000 a:—%.f:OD[IDIZI[I @%) x+2(—%)—y:0.
1 2 o
god Ty Y= 1.

2) f=@-a)+a? -y, fa=2@—-a)(z—a)a+2a=-2(xr—a)+2a=-2x+4a. f,=000 a:%.

2 2 2 2 2 2 2 2
_ oz 2\ o (T a\_ 2?42 _ a2 a?
f_ODDDDD(x 2) +<2) y=0y (2) +<2> 4 2 Y=o



