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1. Suppose lI'ETl fax -tb] g 1. Thena-b = B
2.Letd € R.Suppose | +e?+eX s+ e ey ... =9 Thend = 4
at b
oy i
3. Compute J'_m i S

4. Let 4 be the area of the largest triangle that is symmetric (¥1%§) about the x-axis
and can be put inside the ellipse x> + 49> = 1. Then 4 = T .

5. Let R be the area of the region bounded below by the x-axis and above by one arch
of the cycloid (#&fE£8) parameterized by x = a(f — sinf), y = a(l - coss), 0 < £ < 2m, see
next figure. ThenR = & .

6. Let L be the line integral of f{x, v, z) = x + /¥ - z* over the path from (0.0,0) to
(1,1,1) given by
Cyir=(r0,0=<t<1,
Cyr=(L10,0=r= 1.

ThenL = | . Sy, zdds = 2L (Note.ds = [(dx)? + (dy)? + (dz)?)
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1. (5%} (a) State the integral test

(7%) (b) Show that the series Z converges if p > | and diverges if

n{l:}gu
0 < p = | by the integral test. {Hme C‘he:.,k the conditions.)
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2. Taylor's remainder theorem. The Taylor series of a function faround zero is given
by

N o
flx) = Z L :I-ED—]J:“ + Rnlx),

FE ]
where fi"! is the n-th derivative of f, and the remainder term Ry is given by
i (;’j = wxﬁ*|
TN

for some point ¢ between 0 and x. (Note. You do not need to prove Taylor’s remainder
theorem.)

Problem.

(a) (2%) Write this series for the function &' for a general N.

(b) (3%) Show that for e*,

(Ra(1)] = {Ni—l‘}‘

(c) (5%) Apply Taylor's remainder theorem and parts (1) and (b) to show that

!—?5 < e < 3
3. Let flx.y) = (y —x*)(y— 2x%).
(a) (6%) Show that /has neither a local minimum nor a local maximum at (0,0).

(b) {6%) Show that f'has a local minimum at (0,0) when considered on any fixed line
through (0,0).

4. (12%) The plane x + y + z = | cuts the cylinder x* + y* = 1 in an ellipse. Apply the
method of Lagrange multiplier to find the point(s) on the ellipse that lie(s) farthest (%)
from the origin {0, 0, 0), see next figure.

Cylinder r* + §° = 1




