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Q1 the answer:

(a) By the implicit differentiation, we have

3 4
2z(x +2) + 2% =2y or y = x(zﬂ, if y#0. (2pts)*
Yy

Therefore, y' = 0 implies © = —4/3 or = 0. Putting = = 0 into the equation of C, we have y = 0.
Note that C' cannot produce a horizontal tangent of C' at (0,0) (see Figure 1). Putting x = —4/3

into the equation of C, we obtain y = :l:#. Hence, C' has horizontal tangents at
4 46 4 42 )
-, t— ——,=—— . (3pts)”
(3, 9>or<3,3\/§) (3pts)
Remark 0.1.

(*1) #5223 # * the implicit differentiation, m &% g v = tavor +2 & W38 ey’ >
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(b) The area enclosed by the loop is
0

0
2/ —zvx + 2dx or / —zvVr + 2 — 22 + 2dz. (2pts)
-2

-2
By u-substitution and a careful calculation, the area is

2 2 4 2 32
) ) — o 2P 232 = 22 /a. 3pts)*3
/0 (u = 2)v/udu (5“ 3" )‘0 V2 (3pts)

Remark 0.2.
(*3) e FIF - AL 2 A5k T 0 FEEF R4F G R substitution form

-2 /02(u — 2)V/udu,
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Q2 the answer:

(a) Set z(t) = e"!sint and y(t) = et cost. Note that
2'(t) = e '(—sint 4 cost), y'(t) =e '(—sint — cost). (2pts)

ds = /(dx)? + (dy)? = V2e tdt, (1pts)

and, hence, the length of {7(¢)|0 <t < oo} equals

/ds = /Ooo V2eldt =v2.  (1pts)

This implies

(b) The desired surface area equals
oo
/27T|1 —x|ds = 2\/§7T/ (1— e tsint)e tdt. (2pts)
0
Since e~ !sint > —1, one has
(0.9] [e.9]
/ (1—e 'sint)e tdt < 2/ e tdt =2 < 0. (2pts)
0 0
This implies that the surface area is finite.
(¢) By the formula of 2/(t) and y/(t) (see Part (a)), one has

dy {1 at y(m/2) and v(37/2),

] -1 at y(x) and ~(27). (4pts)

dx

As a result, the desired area equals
(7 /2) — 2(37/2)| x |y(x) —y(2m)| _ (e7™/* + e ¥/2) (e 4 e7?7)

2 2
—37/2(q —m\2
= ¢ (1+e™) . (3pts)™
2

Remark 0.3.
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Li:z—y=eT% Ly:z+y=—eT;

Ly:x—y=—e 2% Liiz+y=e 2.
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