Model Answer for Civil Exam (Jan. 15, 2011)
Ql (a).
F(x,y,2) =y2 +z2 -4
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oF _ 0, g _ 2y, g _ 2z, .. a—F\(z,z,—z) =0, @\(2,2,—2) =4, g\(z,z,—z) =—4
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The tangent plane equationis (0)(x—2)+4(y—-2)—4(z+2)=0=> y—z=4.
x=2 y-2 z+2
4 -4

The normal line equation is =t=>x=2,y=4+2,z=-4r-2.

QI(b).

z=f(x,y)=x3+y3—9xy+27

fr=3x"=9y=0= (1), f,=3y"-9x=0= ).y =x" ~y=x,
~x?=3x=0,=x=0, 3= CPS:(0,0), (3,3).

X y fo=6x | f,=6y foy =9 A conclusion

0 0 0 0 -9 -81<0 Saddle
point

3 3 18 18 -9 243>( Local
minimum
point

0] (C)

dl 8 sin tx sm t sin ¢

—=17 )dx ( ( %)) - ( ( )

df t ot x

2 . . . . .3 .2
t 2sin t Sin t Sin t Sin t 2sint sin ¢
= [cos(tx)dx + — = — + —

; t t ot t t t

.3 .2
sin ¢ sin ¢
=3 -2
t t




Q2 (a)

Fig. 1
From Fig 1, we have

0 0 x
21
=—cosmx“| =2
0
Q2 (b)
A
y

v

1
dx =2 | xsin oeldx
0

v



2 2
M =flodA=k| | ydxdy=k

R 12/y
2 2 2 1 5 2
Iy =lloxdAd=k| | yxdxdy=2ki(y——)dy=k(y" -2Iny)| =k(3-2In2)
R 12/y 1 Y 1
2 2 , 2, 5
I, =lloydA=k] | y“dxdy =2k[(y" —y)dy =k(>)
R 12/y 1 3

x=dl_Go2m2)=1614, y=12->=1667
M M 3

TN
Y,

Fig. 3
271
Volume = [ zdA = [j(2 = x - )dA = [ {(2—rcosO —rsin 0)rdrd0
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Let u=x+2y and v=y-x,
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F(x,y,z)zxz—l-y2 +22-4=0
VF  2xi+2yj+2zk
HVFH 2\/x2 +y 2422

=2xi+2yj+2zk)/4=(xi+ yj+zk)/2

S =ii2da=1 2 dd=T |— 2 rdrdo = 4 (2—-+/3)
— = = rar =4am(L—
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Q4. (a)
f(x,y)=2xsiny +4e”
Vi =2siny+4e*)i+(2xcos y)j+ (0)k

B
Work = [Vf edr = [(2sin y +4e*)dx + (2x cos y)dy
C A

p=2siny+4ex,-'-a—p=2COSJ’,Q=2XCOSJ’»-'-8—Q:20053’>
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op _0Q

=2cos y = the line integral is path indepent.
oy Ox
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S 1= I(2sin1+4ex)dx+I4cosydy=4(e2 —e)+4sin8—2sin1=18.7
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