Calculus 1
Answers to Sample Exam 2

d
1. Compute e sin(x) + cos(2x).

Answer. cosz — 2sin(2x)

d
2. Compute —3%.
dx

Answer. %3“0 = %(eln@))m = %ex @) — =03 1n(3) = 37 In(3)

d
3. Compute —zx Inzx.
dx

1
Answer. —zlnhzx=2—+1-lnz=1+1Inx
dx T

d
4. Compute o arctan(e”).

A 4 oretan(e”) et
nswer. — arctan(e®”) = ————¢e* = ————
dx 1+ (e%)? 1+ e2®
5. C t d tan( )
. Compute — tan(cos ).
P dx
d 2 . 2 .
Answer. o tan(cos z) = sec”(cos z)(—sinz) = —sec”(cos x) sin x
x
6. Co te d (sin z)%*
. Compute — (sinz)**.
P 42
d d ; d .
Answer. %(sin r)* = %(eln(sm f‘f))% — %62«’5 In(sin z)
= 2zIn(sinz) (94 c?sm + 2In(sinx))
sin
= (sin x)QI(2xC,OS£E + 2In(sinz))

S xr
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7. Compute the derivative y' if cos(x)sin(y) = (zy)?

Answer.  oq(2)sin(y)y’ — sin(z) sin(y) = 2zy(zy’ + y)
cos(x) cos(y)y’ — 2xyy’ = 2xy? + sin(z) sin(y)
(cos(x) cos(y) — 22%y)y’ = 2xy? + sin(x) sin(y)
,  2xy* + sin(z) sin(y)
~ cos(x) cos(y) — 222y
-1
8. Find lim <@ 1
z—0 tanx
-1 — si 0
Answer. Using L’Hopital’s rule: lim M = lim M =—-=0
z—0 tanzw z—0 sec?x 1

9. Determine local maximum and minimum points and inflection points for

3
flw) =1

The derivatives of f are

) — nipy — 223+ %)
f(.T)— (1-%2)2 f ( ) (1—%2)3

7%(3 — 2?)

Answer. f'(z) = e

0 when z is 0, v/3, or —/3. It is undefined at

x = %1, but f(x) is as well, so there is nothing to check there. f”(0) =0, so we

check f'(—1/2) > 0 and f’(1/2) > 0, so there is no maximum or minimum at 0.
f"(v/3) <0, so there is a local maximum at (v/3,—3+/(3)/2). f”(—V3) > 0, so

there is a local minimum at (—v/3,3+/(3)/2).

f"(x) = 0 when = 0. We check f”(—1/2) <0 and f”(1/2) > 0, so there is

an inflection point at (0,0).
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10. Sketch the graph of f(z) = z* — 42® + 162. The derivatives of f are

F@) =4+ D)@-2?  f(2) = 120(x —2)

Answer. f'(z) =0 when z is —1 or 2. f”(—1) > 0, so there is a local minimum
at (—1,—11). f"(2) = 0, so we check f'(1) > 0 and f’(3) > 0, so there is no

maximum or minimum at x = 2.

f"(z) = 0 when z is 0 or 2. We know f”(—1) > 0; we compute f”(1) <0
and f”(3) > 0, so there are inflection points at (0,0) and (2, 16).
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