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1. (15%) SOBEIE = — v 85 (1,1, 1) EIEE TR -

Solution:

Let f = R

Then
af 2yfl
- — et .2 ’ =2 t
oxl(,1,1) € i 1,1,1) (5 pt)
8f 2y—1 2’
il = et . =1 5 pt
oyl © “lary 5 pt)
af _
Ozl

Therefore, tangent plane: Vf(1,1,1)- (. — 1L,y —1,2—1)=0
That is,

- +1(y—-1)—-1(z—1)=0=z=2x+y—2 (5 pt)
2. K f(z,y) = y* + 22y° + 2y
(a) (5%) TEBh (0,1) HIBBEE;
(b) (5%) TE25 (0,1) V& (1,2) HIAIAYH (A EEL
Solution:
(a) Vf(x,y) = 2y + 2xy?, 4y + 6xy* + 22%y) (4 points)
vf(0,1) = (2,4) (1 point)
(b) let u = (1,2), /12 + 22 = /5 (2 points)
of u o 1 2 .
Ju (0,1) =vf(0,1). VA (2,4). (%, ﬁ) (2 points)
= 2V/5 (1 point)
3. (12%) KREHE f(x,y) = 2y — 22y — xy® 1 (2)B(EFER (b) W ETam HAMmR(E 1 (& 8E) -

Solution:
{ﬁﬁfﬁvf(x y) = (0,0)I8 » F R {E 7280

a——y 20y —y? =y(1 -2z —y) =0 ..(1)

g—jyr:x—x —2zy=z(l—o—2y)=0..(2)
H(): y=0or1—-2z—y=0

() y=0fA2): 21-2)=0,2=00rz=1
5E1(0,0) , (1,0)/2 M 2E; -

(i)l — 2z —y =0 Bly = 1 — 22 fLA(2): x(3x—1)=0,x=00rm=%
B51(0,1) , (%, é) 8 -
FH A

*f Pf (PN _ 2
D(z,y) = 922 02 <6x8x) -, = (—2y)(—2z) — (1 — 2z — 2y)
D(0,0) = —1 < 0,... 5%
D(0,1) = —1 < 0,... 8
D(1,0) = —1 < 0,... B2
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11, 4 0% f -2
D(z,-)=->0H-= =<0, ..4&
(3,3) 5> ’Hacﬁ sy 3 <0, .. MBKE
S IR

@Et S /(o) EF2) - SRR
(EHED(z.y) EME25 » WERAAT S 4% -

4. (12%) f#F Lagrange F&eFiEKUMEEL (0,0) FIMMAR y = 2> — = E’JE}??“EE%’E

Solution:

)
Let f(z,y) = 2% —y — T g(x,y) = x* + y*. Notice that {f(z,y) = 0} is the given curve, and g(x,y) is the
”square” of distance from the origin.

By Lagrange multiplier method, there exists A € R such that

Vf(z,y) = AVg(z,y).

Hence we need to solve

20 = A2z
-1 = A2y
5
_ 2 _ Y
y = x 1

(5 pts if you complete the settings above)
By the first colume, we get A =1 or z = 0.

orr = —

>

V3
R

1
1. If A =1, then plug into 2nd colume get y = —3 By the 3rd colume, x =
5
2. If = 0, then by the 3rd colume, y = vk

1 1
Therefore, the critical points are (?, 75), (fé, 75), and (0, 72)'(2 pts for each) Then plug into g(x,y) to

find the minimal distance is v/1 = 1.(1 pt)

. 1
5. (15%) 3K /deA’EEP Q=1[0,2] x [0,3] °

Solution:

1
//H m dA where Q = [0,2] X [0,3]
2

3
-1
// da:dy:/ P —
1—|—:1:+y o 1+z+yla=0

= 9. . T3 IEE 5 4>
/0 (3+y+ 1+ ) dy (1&%”1]3[3/\1?5]3)

=—In6+In3+mn4—-1Inl

éi 3 _m2  (WEIEERS 155)

TR RDERE PG RS 100

=In

(12%) jz// ——— dyds Z{H °

Solution:
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1 1 1 1 Yy 1
——dydx = ——dzdy...... 6 points
/o/wil-irys Y /0/0 T o Loy (6 points)

= - [ —.....(4 points)

1
=t In2......(2 points)

7. (12%) 1 = sin20 ZEWT > K //xy QA HQ BB Ry % .
Q

i

sin 20

(871 : cosfsinf = 5 )

Solution:

r = sin 26 and calculate the following area

s
Q=1 0<0<%  (9u
0 < r < sin26.

sin 260

[SE]

/] xydedy = r cos Or sin Or drdf (2 pts)
Q
— 13 sin 26 drdf

1
= sin 26 - =r*
2 /0 4

1 I
= §/ sin” 20 df, let u = cos 20, du = —2sin20df (2 pts)
0

% /sm 20
Bl

sin 20

do

Il
\H\\

[NE]

1t 2\2
= —— 1—u*)"du
1t 2 4
= — (1 —2u*+u")du
16/,
_ 1 2 3 5 !
TR L
1

(12%) sk //9(3334—?4)6 dA»HHB QB o4y 1 K 3o+ y— +1 FHAEETTILER -

Solution:
Step 1. Change of variables (3 points)

u=3r+y, —1<u<l
v=x+4+y, —-1<v<1

Step 2. Compute the Jacobian (4 points)

u—v

_3v—u
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Setp 3. Integration (5 points)

Il
N NN~ N
N
[
IS
(=]

Remark. If you have something wrong with the Jacobian in Setp 3, for example forgetting it or +/-, you will
lose 2 points.
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