NBEETEHRHESF (1) #H01-06 LA+ E

(1) IR TFIIEBLE (2, y) — (0,0)8F, HERBERERE HREAE, MR R,
L, ‘%#“ﬂiﬁhﬁ}ﬁ
D) f(x.y) = S5 (49) - (iglz,y) = 2575 (65) .

(%)

(i) For x =0, y # 0, f(x,y) = —1; while for z # 0, y =0, f(z,y) = 1. Hence
lim, ) —(0,0) f(z,y) does not exsit.

(11) For (xay) 7é (O7O)a we have |g(Ivy)| — | 2+y2 | + |$2+y2| < |l‘| + ‘y|
If (z,y) — (0,0), |x| + |y| — 0, so by sequeeze principle,
lim(z,y)H(0,0) g($7 y) =0

(2)2‘233@%%3 +322% + 2 Fday — 22 =0 82 22 + 4% + 22 = 11 R HAh
TRTEE (1,1, 3)RIVIRSEA. (104)

i Vf = (3224 62y? + 4y)i + (62%y + 3y* +4x)j — 22k = Vf(1,1,3) = 13i +
13j—6k; Vg = 2xi+2yj+22k = Vg(1,1,3) = 2i+2j+6k; v = VfxVg =

ik
v=]13 13 —6 | =90i—90j = Tangent line: x = 14+90¢, y = 1 — 90¢,
2 2 6

z=3
(3) Fw = f(z,y) BUMAIHE, x =rcosd, y =rsinf.

(i) k58 55.(55)
() BUEE(52)? + (55)° = (5% + % (59)%.69)
(&)

() el

__ 0w 9z dw Oy __ dw Bw
87“ — Oz 8r+6y or — oz C080+ sin ¢

9
G = G205 + G50 = herino + s cono

(ii) ¢ BRI S

ow dw sin @ dw
or = cos 9 ~ Tr or

%’L;_Slneaw_i_coiQ%ig
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ow., 0w, 87w_51n987w aw cos@@in
(833) +(8y) n [COSG(‘% r (’)r} + [sin 6r r 89]
0w, 1 0w,
B (8r) Jr7“2(8y)



(4) #f(2,y, ) E—8P, 1 T=1+ ] — OFHEERANHAEH2V3
(i) REBEV F(P). (553)

(i) R fEPE:, W 7+ THARTSHEH. (55)
(%)
(
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0) BBV fE AR RIS, FiBV f(P)8a = @+ ] - kI,
BIVF(P) = ail = ai + af — aka > OBRGL(P) = o,5L(P) =

@,9L(P) = —aXEHBAK HFIEEE2Y/3, TRED
JIELPE + 3P + (BL(P)2 = 2v3, V3a? = 23, o = +2(&
HIRE), FiBV f(P) = 2i + 2] — 2k

;—Fj - - = Z‘Fj_'
Vf(P)-\/§ = (21+2]—2k)~ﬁ
1 1
9Ll _vp
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(5) B2 (v, y,2) EERE 22 +y? + 22 = 30 LRBER T(x,y,2) = 4oy +
4y? + 2yz. FEORHEFEE LRER. RERNME. (105)

(f8) Let T = f(x,y,z) = 4oy +4y> +2yz, g(x,y,2) = 2> +y*> —2* =30 by
Lagrange Multiplier Method. Vf = AVg. So, (4y,4x+8y+2z,2y) =
A2z, 2y, 22)

(I) Suppose A = 0, so y = 0, 4 + 22 = 0, z = —2z. Hence, 2% + 0% +
(—22)2 =30, 22 =6, 2 = +v6. Sox = -6,y = 0, 2 = —21/6,
f(V6,0,-2V6) = 0; x = =6, y = 0, z = 26, f(—/6,0,2v6) = 0.

(IT) Suppose A # 0, so 2z = 4z, © = 2z, y = Az. If 2 =0, then x = 0,
y = 0(T#). Hence z # 0, thus 4z + 8y + 22 = 2)y, 8z + 8\z + 2z =
2222, 50 A2 —4X—5=0, A =5, —1.

(i) Suppose A = 5, x = 2z, y = 5z, so (22)% + (52)% + 22 = 30,
22=1,2=41. Hence, v =2,y =5, z =1, f(2,5,1) = 150;
r=-2y=—5z=—1, f(~2,—5,—1) = 150

(ii) Suppose A = —1, x = 2z, y = 2z, so (22)? + (—2)% + 2% = 30,
22 =5, z = +/5. Hence, z = 25, y = —/5, z = /5,
f2V5,—V5,V5) = =30; + = -2V5, y = V5, z = —/5,
f(=2v5,v5,-V5) = =30

Therefore, the highest temperature is 150 at (2,5,1) or (=2, =5, —1); the
lowest temperature is —30 at (2v/5, —v/5,v/5) or (—2v/5,v/5, —/5)
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(6) KB (2, y) = 22+ 2wy +2y° — da— 6y 1EH (0,0), (0,2), (3,0)1k
ZEFERN AR (SR RER) FESNRAESER/ME. (1043)

(%)
U — 9 +2y—4=0
_ 2 2 g y
I) f(z,y) = 2% + 22y + 2y — 4z Gy{ g§:2x+4y_6:0 , SO,
r=1y=1.
IT) Suppose = = 0, let g(y) = f(0,y) = 2y> —6y. ¢'(y) = 4y—6 = 0.
Soy=32.S0z=0,y=3

I1I) Suppose y = 0, let h(z) = f(x,0) = 22 —4x, ' () = 22 —4 = 0.
Sox=2 Sox=2,y=0.

IV) Suppose 22+3y—6 =0,s0y = —ﬁt—l— . Let u(z) = f(z, -2
Sy =a?+2z(-3x+ )+2(—3x+ ) —dx —6(—2z + 39), so
u'(z) =22+ 5 2x+12+2(——x+§) F-4+46-2=0
rT=:,Y= —2x+§ ¢

i :? 5

( ):75 f( )* 97 (O,O)ZO, f(270):*4; f(370):
-3, f(5a5) _247f(0 2):_4'

Hence, the abs. max value of f(x,y) is f(0,0) = 0; the abs. min

value of f(x,y) is f(1,1) = —5.

Cﬂ\cr:

(7) ki a2 =2, a2 =d—2,y =0, 2+ 2y — 4 FEHFEFERL IO
®.
(1043)

2 __
(i) { a_ ., Be=2V2 2 =2 HATREHS

x2=14
4—z2
/ / 2—fdzd3:

= / 2z — Z—]izw dx
) 4

= /\/5 (4 — 22%)dx

v
V2
= 2/ (4 — 22%)dx
0
223 16v/2
= oz — %]5/5 - %[.



(8) FaB—1F8, BREEEL? +y? < ayBaBkEEc? + 42 + 22 < 2 HFEES
IR, (104)

(#) D = {(z,y) € R?|2* +y* < ay}

Vo= // \/—7—@”@4—4/ /asmg Va2 — r2drdo

2 1 3 4
= 4/ [—=(a? — r?)2)asinfdp = — a / (1 — cos®0)do
o 3 3 Jo
4a? L gqx 4ad T 2
= ?[0—(51119— sin” 0)]¢ —?(5—5)

(9) LBt r = 1+ cos 0 HRBBHOTLAE. (105)
(%) Let M, = [ [,xdzdy, M, = [ [,ydxdy = 0 by symmetry M =
I fQ dxdy. We have M = f% reost oy drdg = (27 AteosO” gg _ 3z
f 1+Coserc059rdrd9 fQTr (HCOSQ) cos 0df = fo cos 9+
00539)d9_ +I= Fla=Tr=5,7="24=

1 1 In3 2% o1 2
(10) §+ﬁ/// PR dadyds. (105)

(&)
1 1 pIn3 _ 24 . 2
/ / / e Smry. 812n7ry dxdydz
/ / smﬂ'y ]1n3dyd2’
47rsm7ry 0<z<1 0<y<l1
//f P {50~ {0205

L9 g sin g2
Yy
/ / ————dzdy
0o Jo Y

1
/ 4y sin mydy = [~2 cos my?)§ = 4.
0
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