1032 Z01-05B EAch E R E FIFF D R4
1. (14%) REE f(x,y) = vy EHR 2° + 2y +9° = 1 EXBKE, SIMEREMEZEH,

Solution:

fE£ALagrange multiplier method:

r=A2y+z) (4pts)
2 ray+y’i=1

{ y =2z +y)

TEERUTES (apts)

3{A=;’ V3 V3

ISP SEAAf (2, y) BLER, B2

f(x,y)rﬂi?,i?)ﬁ%m%o (3pts)

flx,y)E(x1, F1)BRIE-1. (3pts)
(BBETEHER, EXITHED. )

2. (12%) B f(z,y) =2° — 3wy +¢° Heh \ BEB, \#0. K [ 2IEE, GHSE@ERS, GEE: )\ 2E560)

Solution:

Vf(z,y) = (32° - 3Ay,3y” - 3Az) = (0,0) (4 pts)

Now, we solve the following equations,
22— Ay =0-(1)
> - Ar=0-(2)

2
From (1), we get y = %, put into (2), we have

$4

p—)\mzo

Hence, =0 or « = A, so critical point: (0,0), (A, A) (2 pts for each)

6x -3\

D(z,y) = ‘ 3\ 6y | T 362y — 9A? (2 pts)

1. D(0,0) = -9X* <0 — (0,0) is saddle pt. (1 pt)
2. D(A\A) =27A% >0 & foe(N, A) = 6, then

(i) if A>0, f(A\ ) = =A% is local min.
(ii) if A <0, f(A\,\) = =A? is local max. (1 pt)

2
3. (12%) &t& ff%dﬁl, Hf Q:1<a?+y% <2
S x +y

Solution:

Let £ =rcosf, y =rsinf, then

2 27 \/5 1 27 1 27
f f LAy f f reos? 0drdd = ~ f cos? 0d0 = ~ f (cos20 +1)d =
Q x2+92 0 1 2 Jo 4 Jo 2

* The score will be given based on 1. domain of the integral, 2. correctness of the integration. In general 3, 7 or
12 points will be given, some minor adjustments might occur if computational mistakes happened.
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4. (12%) B QO RER y-z=1,y-x=2,2z+y=0, 2z +y =2 FIEBNESE, 5t& ﬂ(y—x)(?z-ry)dA.
Q

Solution:

By change of variables, let:

u=y-zr,v=2r+y

V-U 2u+v
Tyt
So the integration region changes from:
y-zr=1
y-x=2
2¢+y =0
20+y =2
to:
u=1
u=2
v=0
v=2

The Jacobian from change of coordinate (x,y) to (u,v) is:

Ordzr] [-11

ou dv 33 -1
J: — -

ayoy| | 21| 3

ou Ov 33

The integration becomes:

2 2 1 r2 2
ff(y—x)(2x+y)dA:f f uv|J\dudv:ff uduf vdv
0o J1 31 0

1 u? v?
= § * (?)ﬁ(?)% =1

FHEE:

1: BB ISHIERER Jacobian: (392)
2: HEESHBREFERNEI&EE: (32)
3: BEEDME: (62)

EBRERENERER—2H
ERIHEREE Jacobian RBINEHEBREN—2

SABERASEEAEALEEAN GEENESTEY, BREBEISBEMMABAERET, IURIEL-22

5. (12%) % f(x,y) RYMHE, B a—f(2,—2) =2, g(2,—2) =V5he B r=u-uv, y=v-u XK 8—erﬁ Fu=1,
Ox oy ou Ov
v=-1 218,
Solution:

E(u,v) =(1,-1)F, (z,v)=(2,-2) (1%)

g(z_z) =2, g(z, -2) =5 (3%)
Ox dy
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Ov 0w _ 0y _ 0y _
8u_1’8v_ 13u_ 1311 b (3%)

of of ofor 0fdy Ofox Of oy
da " 90) w00 = (G e Y arae T oy a0 (v (B%)

2x1+VBx (1) +V2x(-1)+v5x1=0

(-

g1 @BBuv) = (1,-1)8, (v,y)=(2,-2), 2ZHNEMAIZTUEESBAVL, V5, FU—TEBRETE—
5o MBRERBA, EEARY, 0T

of of _of of
au ov ax x (1) + (1)+—><1_()

MABERL (v, v) 8 (z, y) XEHEEFR, TUERSZEIRD

6. (14%) B f(z,y) =e®cosy +asiny, Hi a R—EE,

(a) (T%) REWR f(z, y) -1 8 (0,7) ZUEARR, Mo B2
(b) (7%) ‘"EH’E%( (0 0) ZBABRETR 1 - (2 ) % o 2.

Solution:

(a) Wg(z,y) =e®cosy+asiny+1=0, Al
Vg(x,y) = (€ cosy,—e" siny + acosy)

Vg(O, ’/T) = (_17 _a)

LIRS ER:

0=vg(0,7) - (x-0,y-7)=-x—ay-ar

(b) ERAERENSERY S, B = (g, %)zﬁawu—r’ﬁ:

Vil

BN:

CUEN[SIIS

(22)

(5 2)

(2 93)

2

7. (12%) EBHETHEAE: ff(;”fcg)?dA Heh Q- [0,1] % [1,3]
O T +y

Solution:
3l 322 31 1
———dxd :f ——-—)d
/; fo (23 +y?)? = (y2 1+y2) Y

1 2
=(———tan'y)F == —tan' 3+ T
Y 3 4
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Yy
8. (12%) EStETHMAE: ff %dA Hoh R: 0<a<1, 2% <y<s FERNERESR,
R

Solution:

R={(z,y) |0<a<l, 2®<y<a}={(z,y) |0<y<l, y<ax < /y}

Yy 1 T peY
f/ A f f T dxdy (7%)
Ry 0 Jy Y

/@.ﬁ@w
0

Yy 2 T=Y
1 .Y 1
= f < (y-Pdy (2%)
0oy 2
1 1 1
= 5[] 6ydy—f0 yeydy]=*[ey—(yez"—ey)]|O
1

1l
|
®
|
—
—
(o8]
R
~

Page 4 of 4



