Math 141-005/006 Name
Exam 2

Answer each problem completely and show all work in the space provided to get full credit.
You may use the back of the page, but make a note of it. Carefully read the directions for
each problem.

Problem 1. Complete the following differentiation formulas. Here, ¢ and n are constants.

(1) 1= 9) & a7 =

@ e (10) -2 [in(z)] =

(3) -+ fsin(x)] = (1) % feos(a)] =
(@) - ftan(a)] = (12) L feot(2)] =
(5) - fsec(a)] = (18) - fesc(a)] =
(6) ~ [aresin(a)] = (14) % farccos(x)] =
(7) - [arctan(a)] = (15) L farccot(x)] =
(8) L farcsec(z)] = (16) L [arcese(z)] =

dx dx



Problem 2. Find the equation for the line tangent to the curve y = sin(z?) at the point

xr =T

Problem 3. Differentiate the following with respect to x

(1) f(z) = In(sin*(z))

(2) g(x) = (#¥/? — 12)* arctan(z)



Problem 4. Find the intervals of increase and decrease, and any local maxima and minima,

for the function

ZL‘S

341

g(z) =

Problem 5. Air is being added to a spherical balloon at a constant rate of 5cm?/min. At

what rate is the radius growing when the volume is 367 cm3? Recall that the volume of a

. _ 4 3
sphere is V' = Z7r°.



Problem 6. Find %.
22 — 4ay + 2y* = 10

Problem 7. Find %.

e**” cos(z)

V= @oip



Problem 8. Find the following limits
etr —1

(2) lim (1/z)"°

T—00

Problem 9. The function f(z) = /64 — z? satisfies the hypotheses of the Mean Value
Theorem on the interval [—8,8]. Find a value of ¢ inside the interval that the theorem
guarantees.



Problem 10. Using the information given about the function f(z), fill in the blanks with
the desired information, and use it to sketch a graph of f. Be sure to label any important
points, and draw any asymptotes.

Information about f: 1) Intercepts

2) Hor. Asymptotes

e Domain is (—o0, —2) U (—2,2) U (2, 00)
3) Vert. Asymptotes

e f(0) = 2, f(1) =0, f(-4) = 1,

4) Increasing

F(4) = -2, f(5) = —1.5.

Decreasing

e lim f(x) = o0 and lim f(x) = —1
T——2 T—2

7) Local Mins

e f'(z) is positive on (—4, —2) U (4, c0),

and negative on (—oo, —4) U (—2,4) 8) Concave up

9) Concave dn
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