Math 124 K - Autumn 2009
Mid-Term Exam Number One
October 27, 2009
Answers
1
1. (a)4(b)1(c) 2—\/5 (d)1
2. (a)

(12211 — 1)(22° + 2sinz) — (2'2 — 2 + 6) (102 + 2 cos(x)
(22° 4 2sin x)?

f'(x) =

(b)
g'(x) = (secz + xsec ztan z)e” + x sec xe”

3. Many correct answers are possible. You just need to give two tangent lines which are per-
pendicular: there are an infinite number of such lines. To every tangent line to this curve,
there is a perpendicular one, so you can just pick one, and then find the perpendicular
tangent. Answers include
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4. To show the function is continuous, you need to show that

lim f(x) = £(0).

rz—0

We see that f(0) = 0.

To evaluate the limit, we note that

. . ) 1
lim f(x) = lim x sin (E) :

z—0 z—0

To evaluate this limit, note that
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and so, for z > 0,

. 1
—zr < xsin (—3> < x.
T



Since

lim —x = lim x =0,
z—0t z—0F

by the Squeeze Theorem we may conclude that

) : 1
lim zsin (—) = 0.

z—0+ 3

By a similar argument,

1
lim xsin (—3> =0,
r—0~ xXr
and so we can conclude that

lim x sin (i> =0= f(0)

z—0 x3

and so f is continuous at 0.

. Lete > 0. Let § = ¢/3. Then, if |x — 2| < 4,
32 +4— 10/ = [32 — 6| = 3]z — 2| < 30 = €.
. The tangent line to the curve at (a, 1/a) is

1 2
Yy=——r+—.
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This line has y-intercept 2/a and z-intercept 2a. So the area is

1 /2
~“(2)2a=2.
2<a)a



