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L (10%) % f(r.y) = &% alu,0) = uhnw, ylo,v) = ve'. & O -
)
Solution:
fBIEL
0f _0f 0 0f 0y
v dxr Ov Oy v
= (4xe2m2+y2) U + (2y6212+y2) et
v
2 2 2 2u 4 21
— €2u In“ v+v4e ( u~nv —|—2U€2u)
122

f(l’(u, U)v y(u’ U)) = 62“2 In? y+4v2e2v

0 u 1
_f _ p2uPIn?utvZe® (2u2 21lnv- - + 2U€2u)
ov v

K24y
(R REHRAS » FATESELSS » x(uy)  y(u)RRER TR

(2L f (x(u, v), y(u, v)) FE1F35 » o B —IHEEG3D » RWIEEH2.)

2. (10%) B f(z,y) = (2> + 1)%y —ay® °

(a) 3R f(z,y) £ (1,2) #F (2,1) KI5 [a) B -
(b) TEBE (1,2)82 » f(x,y) WEWE—T7 MR J7 AR EE K

Solution:
(a) Since Vf(1,2) = (4x(a®+1) —y°, (#* +1)* = 32y°)|1,2) = (8, =8) (2%) and @ = (%’ \_/_%)
o) 2 —1. 8
Dz =Vf(1,2)- (ﬁ’ E> = (2%)

(b) HIFRASEBEAIEN » ¥ (1, —1) AV f(1,2)F B HAIE > (5%)

3. (10%) K %) 4 xsinz =1 7F (1,1,0) BIYFME FFER, -
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Solution:

Find the tangent plane equation of
@) 4 zsinz =1 at (1,1,0)

Let f = @) 4 pginz — 1
then
2 2 2 2
Vf = (20 Y 4 sinz, —2ye® ¥ 1z cos 2)
Vflaie =(2,-2,1) (8 points)
Hence the equation is
2r —2y+2=0 (2 points)

4. (15%) f#H Lagrange e TVEK f(x,y) = 2%y 1€ 2% + 2y = 6 FREIMFRAF T pUH KME B/ ME ©

Solution:

é’\

fx,y) = 2y 0 g(x,y) = 2* + 2y° — 6,
HIJFH Lagrange multiplier method:

9(x,y) =0,
CIEE
2y = X\ - 2z,
2=\ 4y, (3 43)

22 +2y°2 — 6 =0.
H2zy=\A-2r=z=0o0r A =uy.
case 1: = 0. WA 22 + 22 -6 =013 y = +V3. 3 &)
case 2: A =y. R RA 22 = X\ -4y 15 2% = 4% BU#

v® = 4y,
%+ 2y2 —6=0,
/TjE[: (:L“, y) - (27 1)7 (27 _1)7 (_27 1)7 (_27 _1)' (4 ﬁj\)
& Lk, 3R

(i

£(0,v/3) =0,
£(0,—V3) =0,
f(2,1) =4,
f(2,-1) = —4,
f(=2,1) =4,
f(=2,-1) = —4,

BERER 4, B/MER —4. 27) O
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5. (15%) Kf(x,y) =2 +y* — 4wy + IBIERKAE ~ 1/ ME BLEERS o (RATFAERIRE)

Solution:

1° HH ERE - (5%)
L 7 f(x,y) = (fo, f,) = (42® — 4y, 4y® — 42) = (0,0) , I35

4% — 4y = 0 =y 9

# o =0 0 (0,0) AyfeEEE; -

FHrA£0 Bl =1=2"-1=0

=@+ D)@+ D@+ ) (r-1)=0=>z=10rz =1 (AFEZEEMH)
W (1,1), (=1, —1) FfREs -

2° B1E D(x,y) ° (4%)

facac fxy

D(x,y) = foe Foy

_ 2,2
4122 = 144x*y” — 16

B ' 122 —4

3° 5 I AR 5 % B - (6%)

1. 1£%46(0,0)
D(0,0) < 0= (0,0) Ayi%E o

2. TEHG(1,1)
D(1,1) > 0 & for(1,1) > 0= (1,1) At/ EE > i/MES f(1,1) = -1 °

3. 7EEG(—1,-1)
D(—1,-1) > 0 & fou(—1,—1) > 0= (=1, 1) Zt/NE5 » B/ MER f(—1,-1) =
_1 o

1l
6. (10%) Zk/ / cos(y*)dydz °
0 T

Solution:
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11
/ / cos(y?) - dydx
0 T

1
= / cos(y®) -y -dy ( Integration of Monomials : + 2pts )
0

Il
\H
(@]
o
n
DO [ —~
NS
no
~—
QU
—~
<
no
~—

2y |y=1
= sin(y’) ( Integration of cos(y?)y : +2 pts )
2 |
1 1
=3 (sin(1%) —sin(0%)) = 5 sin(1) ( Computation of sin(x) : 42 pts )

902 2
7. (15%) ﬂ‘?//é FRAA HEF Q1< 12 <2 Ay >00
Q

Solution:

g \/i r2 1
/ / re = drdf (5 points) = 7(e —e2) (10 points)
o Ji

1 11—z 3
8. (15%) IR @B / / (@ + )3 (y — @)%dyda °
0 0

Solution:

Assumeu:a:+yandv:y—x:>x:U;U y:u;—v (4%)
1

and compute the Jacobian J = 5 (1%)

Now we have to consider the range of integration. In x-y coordinate the range is an area
which is enclosed by x =0, y = 0, and y = 1 — x. Because we use the change of variables, we
should find the corresponding integral range.

z=0= 5 = =>v=u
U+
Y= 5 =0 =v=-u
y=1—=x =u=1 (3%)

So by above argument we obtain the range of integration in u-v coordinate, we rewrite the

integral
1 u 1 1
5 o1 1 1 2
/ / w2 v =dvdu = / “ude’ v du = —/ wrdy = —
0 J_u 2 o 6 3 Jo 33

(7%)
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