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[a](34) Graph the curves r = 3sinf and r = 1 +sin 6.
sol.
(None.)

[b](74) Find the area of the region that lies inside the curve r =
3sin @ and outside the curve r = 1 + sin 6.
sol.
Two curves intersect at

3sinf =1+sinf

= 2sinf =1
1
) — o
= sin 5
T 5T
=0 =—and —
6 "6



Thus

off

[(3sin6)* — (1 + sin 0)?]d6

s

I
m\
N =

ol

(9sin*6 — 1 — 2sinf — sin® 0)do

| —

(8sin*0 — 1 — 2sin0)db

mh ml:\\
o
ol

N | —

5m
6

1 1 cos?
:5/ [8(%9)—1—2sm9]d9

5w
6

— %(36 — 25sin(20) + 2 cosf)

2. (154) For the curve given by 7 (t) = (t7',21Int,2t).Find

!

[a] the unit tangent vector T
sol.
T = (~12,2,2), [T/ = (2P + (P4 2P = 72 42 Thus

T 70 _ (=t7%.2.2) _ (-1,2t22)
|7 ()] =242 142¢2

[b] the unit normal vector N
sol.

T _ (1+2t%)(0,2,4t) — 4t(—1, 2¢, 2t%)
(1+ 2t2)2
(4t,2 — 4t%, 4¢t)
(1 + 2t2)2




T = V(46)2 + (2 — 4¢2)2 + (41)2
(1+ 2t2)2
VA4 + 1612 + 1614
o (14212)2
2,/(1 + 2t2)?2
T (1202
2
Cl+22

Thus

/

~)

ﬁ
N=—

|7
(4,2 — 4% 4n)
2(1 + 2t2)

[c] the curvature K
sol.

~|

i

= _ |
K=

3|

/

|

C2/(1+2¢%)

242
2t

(1 + 2t2)2

[d] the osculating plane at the point P(1,0,2)

sol.

— - =

BITXN|t:1:>
7 7k

H

B=|-1 2 2|_(2_1

- — 739

PRI | srar. s
3 3 3



Then the osculating plane is
ﬁ
B:-(zr—1,y—0,2—2)=0

=2 —-1)+2y—(2—2)
=2r—242y—2+2=0

=z=20+2
3. (10%) % (ar,y)z{ ()Tyy iﬁﬁiiiiggi

[a] f(x,y) EAE LA ?
sol.
All points on the plane.

— —
[b] skFiEHE W =ai +37,a®+ %=1, #EEAaEg Dy £(0,0) #
1. B D4 £(0,0) = £.(0,0)a + £,(0,0)3?
sol.
All @ with D+ £(0,0) = 3. No!
[c] f(x,y) % (0,0) BAMHTE?
sol.
Not.

4. (155) % f(z,y) = (3 — 22 + y?)e! @ +) wEig critical points WML,
W% f(a,y) £ 2® +y? < 1 Rk,
sol.
saddle point: (0,0)

local maximum points: (0, \/g), (0, —\/g)
local minimum points: (\/g, 0), (—\/§7 0)

max = /e, min = —1.

5. (10%) E—&BFH LBESMRE T(z,y) = —e~ % cos 1. H—RBETH LIET, H
15 —BHHE ) 4 1 R R IR A AT, BHRAERE (v = T,y = 0),
K—E f(r) EAEE y = f(r) RREKEANHTHRE,
sol.

f(z) = % =292 50 f(z) = 2In(v2sinz).

6. (10%) # w = 22y’ +yz—23, 2°+y?+22 = 6, % (%)Z R %  (w,r,y,2) =
(4,21, 1) #i,



sol.

2
(52). =5, o8- = 5.

7. (10%) Let f(x) = flm ¢’ dy. Find the average valus of f on the interval
[0, 1].
sol.

1 1
f:m/0 f(x)dz
1 z
://eydydx

0o J1
Lo
:—//eydyd:c
0 T

1 ry
—_ / / e’ dzdy (by Fubini Thm)
0 0

1
= - / ye’ dy
0

8. (1043) Let D be the lamina enclosed by z-axis, y = sinz, and 0 <z < 7.
The density at (x,y) is given by p(z,y) = y. Find the coordinates of
the center of mass and the moment of inertial about the y-axis.
sol.

HEBEA T = 7.
m= [ J5" ydyde = %.

M$ _ f07r fosinm y2dydl‘ _ %



&~
Il

/ w?ydydx
0

o\so\é

1 /’T , 1 —cos2x
= — z T
2 Jo 2
1 [7 1 (7
= —/ 22dr — —/ 2% cos 2zdx
4 Jo 4 Jo
3 1 ™
- —/ 22d(sin 27)
12 8/,

/ 2?d(sin 27) = (2% sin 27)|7 — / (sin 2z)2xdx
0 0
=0+ / xd cos 2x
0

= (x cos2x)|§ — / (cos 2z)dx
0

1
=7 — (5 sin 2z)|g

=7—0=m

9. (10%) &EMHE 22 + y? < wmsRE 4o + 4y? + 27 < by EEHmSHRE,
sol.



2 =2b — 42 —4y?, D = {(z,y) : 2* + y> < Y}

V= // Vb — 422 — 4?2 — (—/bp — 422 — 4y2)dA
D
= 2// Vb — 422 — 492dA
D
21 2
= 2/ / 2/ 1b — r2rdrdf
0 0

2 2
_ A
—1/1/0 /o r(1b — r°)2drdf
1 2
SN T

1b—r?

S(1b—r?)

10. (10%4) Find the volume of the largest rectangular box with edges parallel
to the axes that can be inscribed in the ellipsoid 922 + 3632 +42% = 36.
sol.

f(z,y) = zyz, 922436y +42% = 36,182 +822, = 0 and T2y+8zz, = 0.
[z =Yz +2yze, fy = 02 + 2Y2,

2 2 _
fo=0=y2? +ayzz, = 0=y S0 4 2yt 28”*’) -0
fy=0= x2? + xyzzy =0 = x3679x2736y2 + :Ey(_;%) =0
=22+ 22 =2 22482 =4

2 _4 ,2_1 ,2_9 —
=2 =3,Y" =35, 2 =5 =>IYz =

Njw

0

= %ﬂ(bw — 24V/3)

S



