1. (10%) % f(z,y) = 2% — 3oy —
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(b) £% (1,2) & f(x,y) BH—7 & | reEEE K ?
Sol:
0 N 3 4
(a) a_i r(a,b): Vf(avb) A (41‘ - 3y7 =3z — 4y) [(1,2) (g 5)

3 4
2y =10

(—=2,—11) - (5,5

V f(a,b) for 2 points, u for 2 points, the inner product for 1 point

by text book’s theorem, we have the answer V f(a,b) =

(—2, —11) this for 5 points;

but if you know this, you have an error computation, then you get 3 points;

if you know this, you have no computation, then you get 1 points.

Sol:

e L

g_;" _ % (2pts)

% = 2sinzcosz (2pts)

L D220 o
z<x_1>—z<y—1>+0(z—0>=0:w—y=0 (2pts)

3. (10%) K& f(rv,y) =2 +ay—y* — 20 +y+ 5 LMRED , rTid

Sol:

fe(z,y) =20+y—-2=0

Let (each 2 points)

fylwy) =2 —2y+1=0

3 4
=the only candidate(critical point) is (5’ g) (1 point)

_ (fe S (5 5) S (1 point)
fyaz fyy

2. (10%) Kehd In (14 2% —y®) +sin’ 2 =0 £% (1,1,0) RZ @742,

AGAER | M RIE



D<0= (g, %) is a saddle point. (4 points)

. (15%) A Lagrange & Fi%RK f(zv,y) =2* + oy +y* £ 2* +¢y* = 1 LR RMERARIME
Sol:

Step 1. (3 points)

Let g(z,y) = 2* +3* — 1, and solve the following equation

Vi y) =Avg(z,y)

g(z,y) =0
We have
20 +y =2\
xT+2y=2>\y - (1)
2y =1
Step 2. (6 points)
From (1), we get
7? = y?
2 + y2 =1
Hence,
(@) = (5. Z5)V (= S5 V (- =) V(=) ©)
Step 3. (6 points)
In fact, (2, —2) = [l =) = joand fl——s ) = f=p ) =
Therefore, max = g and min = %

. (10%) Rehsg r = 1 +sin6 G EZ @A .
Sol:

2m  pl4sin(0)
area = / / rdrdf (the region of integral is 3 pts, rdrdf is 2 pts)
o Jo

2m 2m :
1, 1 , 5 1 1 —sin(#) |27
— l — 01 — Z(p— P )
/o 5" do /0 2( + sin(6))°do 2(0 cos(6) + 29 1 ) , (3 pts)
= 37” (2 pts)
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6. (15%)3‘4/ / y2e™ dy dr ZA44 .
0 x
Sol:

1 1 1y
//y%mydydx:/ / y*e™dxdy (10 points)
0 Ja 0o Jo
! y
:/ yexy
0 0

1
= / (ye” —y)dy
0

dy  (2points)

(2points)

1
=3¢~ 1 (1point)

. 2 ~ .
7. (15%)’51‘?.-//(w/xy%—\/;y)dfl,ﬁ-“l’Qz%myzl,a:y:9,y:x,y:2xﬁ)f[§]ﬁ§g,r?ﬁ/f'£
Q
x>0, y>03F5IER,
Sol:
y u
Set u=uzy,v===0=/—,y=+Vuv. (3 pts)
T v
And we have boundary with zy = 1,2y =9,y = z,y = 2.
=1<u<91<v<2 (2pts)
1

And the determinant of Jacobian matrix is —
v

(5 pts, 2 pts if there’s computational error.)

= //Q(\/@+ \/?)da:dy = /12 /19(\/ﬂ+ \/%)(%)dudv (1pt)
— /12 /j(% + \/%_U)dudv

3
uz2 u |9
= —+ ‘ dv
/1 <3U v 2v 1)

Z/1 (g—i—i—%)dv
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(2pts for correct integral process, 2pts for the answer.)

.(15%):%+§a?///xdv,$§¢Q%xzo,yzo,zzozax+%+§=1ﬁﬂ€lﬁs@z@éfco
Q

Sol:

Fix z, y, z is valued from 0 to 3(1 — x — g).

2
Fix z, y is valued from 0 to 2(1 — x).

x 1s valued from 0 to 1.
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Thus,
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2(1—x) ,3(1-z-%)
/ x dzdydx
0

z=3(1-z—%

)
dydx

z=0
2(1—x) 3
3z — 327 — §xy dydx

—_

y=2(1—x)

3 2 dx
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3z% — 622 + 3z dx

4 3 3 ot
T — 2z +§x

=] W

=0

Write down the exact integral domain : 8 points.

Write down the exact integral value : 7 points.

If your integral domain is not exact, there is no point for you. (sorry)

If your integral domain is exact but the integral value is not true, give you some points ac-

corddng to the wrong extent.



