Calculus 102-2

Cr(t) =< 26,42 L >
P(t) =< 2,242 >
r(t) =< 0,2,2t >
(1) x (1) =< 2,—4,4 >

r(1)- (r(1) x r"(1)) =< 2,1, > - <2,—4,4 >= 1.
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Check the end points: z =1 and z = ¢:

(i) z=1:
1.
— 1s convergent.
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(ii) * = 3.
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For (z,y) # (0,0), we have f.(z,y) = Vo 7 +xy 1 7)°
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// sinmTxcosmydA = / sinwwdaz/ cos Tydy
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. ri(0) =< 3,8, —4 >, rh, =< 2,6,2 >.
7 (0) x r4(1) =< 40, —14,2 >

= 5:40x — 14y + 22 =72 = z = —20x + Ty — 36, then f,(2,1) = —20.

. flz,y) = 2* — 4oy + 8y* — 1.
fo(m,y) =42° —4y =0 y =13
{ fylz,y) = -4+ 16y =0 = { T =4y
= Critical points: (0,0), (3, ), (=3, —%).
fwm(xvy) = 121‘27 fyy(xvy) = 16, fxy('r7y) = fyz(xay) =—4
Then D(s, ) = fax (2 9) on (1) — Uy ()7 = 16(122 — 1),
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(i) (z,y) = (0,0)
D(0,0) < 0, then (0,0) is a saddle point
(ii) (z,9) = (3, 5):
D(3,%) >0, faz(3,%) >0, then f has a local minimum at (3, 3).
(iii) (z,y) = (=3, —35)
D(—3%,—%) >0, foa(—3,—%) >0, then f has a local minimum at (—3, —%).

7. Let x =rcosf, y =rsinb,
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By limit comparsion test, Z::l Z37+5 is divergent.

(B) Let a, =1 hm a, = lim In

n—00 377, +1

1n7750 Then Zln

e +1a is divergent.
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(C) Since 0 < ‘1+(1.5)n < 1+( 5y (1 ,)m then Z 5 (Lo is convergent.
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(D) Let ap = 25, by = \},nh_{r;o =1
By limit comparison test, Z n{Q is divergent.

10. Let z = psin¢cosf,y = psin¢sinb, z = pcos ¢. Then
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z=/327 43y pcos ¢ = +/3psin¢ _[e=%
P+ 2=z p?sin? ¢ 4 p? cos® ¢ = pcos d p=0,cos¢
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A) Let x =rcosf, y =rsind, lim f(x,y) = lim T C08USMY oes not exist.
(2,5)—(0,0) 0 2
z,y)—(0, T r

= f is not continous at (0,0).

B) £,(0.0) = i TEOZSOD i, 020,
(C) By (A), f is not differentiable at (0,0).

h—20 T hs0 h
27 1.2 . 27 27
D) // fz,y)dA :/ / Mrdrd@ =/ 1(:OSGSinGaZQ = 1/ sin 20d6 = 0
0 7‘2 0 2 4 0

(4) Vf= (2“’ 20 y) Vi(1L2) = (2.1)

222" 722
(B) i= = <2,1>, |@] =1L D,f(1,2) = (2,1) £ <2,1>=5
(C) True
(D) V5.
(A) False, counter example: a, = +.
(B) True.
(C) False, counter example: {a,} = {(=1)"}, {bn} = {(-1)"}, {anbn} = {1}.
(D) True.

D = {(z,y)|z? + v <1x<y}

c—// 2%+ y?)dA = /7/rrdrd9—/ / r3drde.

Choose (A), (B), (D)
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(B) Since 0 < ‘ Ziy 51 <3 < 3|z|.
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(C) Let x =rcosf, y =rsinf, then

By Squeeze theorem, we have

1
lim (2% +y?) In(2? +y2) = lim r’ Inr? = lim —1~ = 0(By L’Hospital’s Rule).
(z,y)—(0,0) r—0 r—0 1



(D) Let x =rcosf, y =rsinf, then  lim

sin(2? + y?) . sinr
— 2~ =lim
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1. w(x,y, z) satisfy yw + xw + 323 + 2w — 62z = 0.

ygﬂ +a:g—w+62+waa—z}z—6zf0
= g—j(y+x+z) =6x — 6z —w
L ow __1
aZ (z,y,2)=(1,1,1) 3
2. f(z,y,2) =2® +9y° + 22, g(a) = 2®y°2 - 2.
27 = \(32%y%2) A(Bry?z) =2
Vf=AVyg N 2y = A\(223yz) N Ma3y) =1
23y’z =2 2z = AN(x3y?) Aa3y?) = 2z
23y’z =2 23y?z =2

Solve the (z,y,2,)\), the shortest distance between the points on the surface is v/12.

3. r(t) =< 3! cos 4t, 3t

Arc length of r(t)

1)n+1 2n+1

sindt,e? >, 0<t<In2.
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