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PART T (20%) - MULTIPLE CHOICE PROBLEMS

5% each. NO partial credits.

(1) / "e~*dz =7 (n is a positive integer)

(a) n! (b) (© (n—1)! (d) e () diverges

fl@+h)+ flz—h) - 2f(=z)
2h2
(a) f’(x) (b) Iizﬂ (c) iﬁw (d) ﬂ%ﬂ (e) fﬂ(m)

=7

(2) Suppose f (z) is twice-differentiable. Then }1111(1]
=

(3) If f(z,t) = sin(2z + 3t) is a solution of the wave equation % - czg—g =0, then ¢ =?
@5 ®F @3 @t (%
(4) Which is not a relative (local) extreme point of the function f(z,y) = zye~(@+¥")/27

(@ @Y ®)(L,-1) © LY @) (-5-1) () (0,0

ParT 11 (50%) - FILL IN THE BLANKS
10% each. NO partial credits.

&y

!d_'n;ﬂ e

(1) Let z(t) =sin®t and y(t) = cost. Then, when t = in

(2) In the following four series,

e 1 = 1 1+sink
O e OL (i) Vi 0XEn

of them converge(s), i.e, how many of them are convergent ?

(3) The minimum of f(z,y, ) = 4z — 2y + 3z subject to the constraint 222+ 42 — 3z = 0

is
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(4) If the vector function-yfgi - (;—3 +y2)j is the gradient Vf(z,y) of the function
f(z,y), then f(z,y) =

(Answer ”"None” if no such f exists.)

(5) Let Q the triangle formed by the y-axis, 2y =z, y = 1.

Then f / eV Pdzdy =
% ﬂ P

ParT II (30%) - COMPUTATIONAL PROBLEMS

Show all your work. NO CREDITS if only present answers.

(1) Let () = f(t)i+ g(t)j be a smooth curve defined by twice-differentiable functions
z = f(t) and y = g(¢).
(a) (8%) Show that the curvature s of the curve is given by the formula
o fe=gfr
ST )T
(b) (7%) Let r be the ellipse r(¢) = acosti+bsintj with @ > b > 0. Show that r has
its largest curvature on its major axis and its smallesf curvature on its minor
(2) Find the Jordan curve C that. ma.ximizes the line integral (8%) and the‘corr'esponding

maximum (7%).

f (¥® + e~ )dz + (¥ — 2 + 6zy)dy.
C' .«



