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1. (15%) % f(z,y) = 2267 Hef z ¢ R, -g <y<2m, REH f(r) DREHILREEBEEE.

Solution:

Let f(z, y) = 22e*°Y, then Vf(x, y) = (22e"°*Y + 22" Y (cosy), —z2e*“*Y(zsiny)).

{ xe®“®Y(2+ xcosy) =0 —(1)

_I,3 sin yez cosy _ 0 7(2) (5 pOlIltS)

From (2), we have =0 or siny=0=y =0 or 7.

(i) = 0, then —g <y < 2.

(ii) y = 0, then x =0 or -2.

(iii) y = m, then x =0 or 2.

critical points: (-2, 0), (2, 7), and (0, y), —g <y <2m. (3 points)
few = €7Y(2 + 4z cosy + 2% cos? y) (1 point)

foy = fya = 22" °*Y(=3siny - xsinycosy) (1 point)

fyy = €Y (=2 cosy + x*sin y) (1 point)

Let D(z, y) = Jazfyy — (fxy)Q

(i) D(-2, 0) <0, then (-2, 0) is a saddle point. (1 point)

(ii) D(2, w) <0, then (2, 7) is a saddle point. (1 point)

(iif) For —g <y<2m, D(0, y) =0, then it is inconclusion.

But we know that f(z, y) >0 for all z € R, —g < gy < 2w. This implies that for all —g <y<2m, f(0, y)=0is

minimum. (2 points)

2. (10%) KiBERE =* +y* + 2% = 9xyz £& (1,1,2) WEFESER,

Solution:

Let F(z, y, z) = a* +y* + 2* = 9zyz, then VF = (42° - 9yz, 4y> - 92, 42° — 9zy). (4 points)

= VF(1, 1, 2) = (-14, -14, 23) (3 points)

Then the tangent plane of F'=0 at (1, 1, 2) is -14(z-1) - 14(y—1) +23(2 —2) =0 or —14x — 14y + 232 =18. (3
points)

3. (15%) PRIEM 2y =2, A Lagrange ’FHEREE /22 + 4y2 WR/NME,

Solution:

By Lagrange multiplier method

20 =Xy (1)
8y=Ar (2) [5pts
zy=2  (3)

by (3), if A =0 then x =y =0 fail to satisfy (3) so A0

Also by (3), z,y share the same sign

So A must be positive [4pts]

multiple (1) and (2), one has 16xy = A\%zy so \ = 4 using (3) then (x,y) = (£2,+1) [4pts, 2pts for each (z,7)]
the minimum value is 2v/2 [2pts]

1,1,
4. (10%) &t& I:f f (% siny + z?y*)dzdy.
-1 J-1

Solution:

11, 1 1,
/ f e’ sinydzdyz[ / e’ sinydydx
-1 J-1 -1 J-1
1
1
:—/ em2cosy
-1

dz
1 2
=— [ e” (cos1—cos(-1))dx
J-T

-1

=0 [5points]
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f/mydxdy:f —x°y
-1 J-1 -1 3 _

-1

=— [5points]

15
11, 1 1, 1,1 4
.'.I:f f (% siny + 2%yt dxdy = f / e’ sinydxdy+[ [ 22ytdady = —
1J4a -1 J-1 -1 J-1 15

. (15%) Et&E 1:[[T(x+y)1°dxdy,T%—1@zﬁgﬁz, SEBEESR (0,0),(1,1),(2,0),

Solution:

We can do change of variables to find the integral. Set

u=x+y
v=x—y (3 point)

Then )
z=—(u+v)

y= i(u —-v) (8 point)
And the Jacobian will be

oxr gy 11 ) |
/= % % = i _21 =73 (8 point)
31} 81} 2 2

So the integral will be

f/(x+y)10dxdy:[f u10|—1|dudv
T T 2

where T" is the triangle with vertices (0,0), (2,0), (2,2).(3 point) And

1 2 rul 12
f/ —u'® dudv = / f —u' dvdu = 512 (8 point)
T 2 o Jo 2 3

2 V4a-y?
. (10%) & 1= *y*dzdy.
6. (10%) &t& fo [ e xy“dady

Solution:

Let z =rcosf, y=rsinf

R =

26 71 201 - 20

_ 2 + cos cos 40 [2pts]
6 Jo 2 2

= 2—4/W1—00522t9d9 [2pts]

6 Jo P
2t 71 46

= — 1 =% g [2pts]
6 Jo

_ Ar

-3

™ 2
f / r* cos? 0 sin® Ordrdd [2pts for integral range, 2pts for Jacobian determinant]
o Jo
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7. (10%) St I = f f &’ dxdy.
o Jum

Solution:

1,1 4 1 2
[ f e’ dxdy = / f e dydzx [4points]
0o Jyu 0o Jo
Y=

1 s
= f 22 d [3points]
0

= g(e -1) [3points]

8. (15%) & f(z,y) =ln/x? +y2.

(a) (5%) K f 7E% (3,4) BEISE (2,6) WHEEH,
(b) (10%) & f 7E% (3,4) IEIIRBIRNTSERBILISEIEMRNANR@T?

Solution:
(a)

VI(3.4) = (s 5 4

2+y27952+ 2 25725
i=(2,6)-(3,4)=(-1,2) (1 points)

Nza) = ( ) (2 points)

V5
25

= ()

25725 f\/‘)

8—ﬂf(3,4) =0f(3,4)- (2 points)

\u|
) 3 4
EMERIRIIE=Vf(3,4) = ( ) (5 points)

J8IE- |V £(3,4)] - (%)2 ; (%)2 _ (5 points)

1
)
MRV f(3,4)5t BEHERMBIELERE, TZF3D
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