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* Write down your answers without caleulations in problems 1 ~ 5,

L. BEvalvate the following limits:

(@). lim (1 - Il - ¥2)(1 — ¥7)

Jian TR = - {5 pts.)
(B). lim (e* + 22)% = (5 pts.)

. {5 pts.)

1 1 1
¢). lim -+ ot =
(«) n—co (\/n2 +1 Vn?+2 vn? +n)

i .
{d). lim -—— (P20 4 nP) = where p > 0. (5 pts.)

nimroa TEP —
2. Suppose that f(z) = { GII; b j; : f i i a differentiable function on R. Then
TI—IIII;IJr T\I/E (a tan~! (%) — btan~! (%)) = _ . (15 pts.)
3 Let o, = fn%(sin x)*dz where n € N U {0}. Then
(a). ”:—1'2 = . wheren € Nandn 2 2. (10 pts.)
(). an = if nis aven. (5 pts.)
(€). aw = ilnisodd. (5 pis.)
4. Assume that f(z) = \f;ﬂj Define I' = {{z, f(x)) € R*|0 € = £ 4} and
= {{z,y) €eR0< 2 <4,0<y< fiz)} Then
(a). The arc length of ' = ____ . (5 pts.)
{b). The volume of the solid obtained by rotating A about the x—~axisis __ (5 pts.)
5. Suppose that [f (\/—-k\/—) drdy = //2 {(v® 4 u) %dudn; =4
where S = {{z,y) € B?1 £ £ 9,1 € y/z € 4}, Then
(). T = . (5 pts)
0). A= _ - {5 pts)
6. Show that if ag, a;, -+ , a, are real numbers satisfving
%9+%3p+;?—&+—l -0,

then the equation ap + a4+ apz2 + -+ - + m,z™ = 0 has at least one real root. {10 pts,
q 0

=}

. Find extrema of f{z,y,2) = 27+ 3® + 2" subject to 22 + 2% + 322 = 4. {15 pts.)



