
Math 21A. Fall 2018.
Dec. 12. 2018.

FINAL EXAM

NAME(print in CAPITAL letters, first name fiit):

NAME (sign)

ID #:

Instructions: Each of the 8 problems has equal worth. Read each question carefully arid answer
it iii the space provided. YOU MUST SHOW ALL YOUR WORK TO RECEIVE FULL CREDIT.
Clarity of your sohiLtiolls may lie a factor when detertinning credit. Calculators, books or notes arc
not allowed. The proctor has been directed not to answer any interpretation questions.

.\lalce sure that you have a total of 11 pages (iiicntliiig this one) with 8 prohletits.
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1. Please be cureful: cii each of the parts (a) (c) below, you will receive little or ito credit if you make
a didereitiation mistake, even a small one. —

(a) Coiiipute the derLvative of the function
,

= r Do not simplify!

xx

(h) Coiiipute the derivative of the function y = arctan(x ± 1/a:). Do not simplify!

I (1)

(c) Find the ecluatioti of the tangent line to the curve + p3 + It2 cos y + 2x = 1 at the point (0, 1).
Give lie answer iii the slope—intercept foriti.

t (< ÷;.‘)

+ 2tiR
1 +10

x=o, %=I

4 ÷2=0

—* —1 =-(x—o)

41

9



2. Compute the following limits, in any coricct way you can. Give each answer as a finite number,
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on which it is decreasing.

rzoI

(c) Determine the intervals on which y = f(a) is concave up and the iittervas oti which it is concave

)
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+ —l4. Tn all paiLs of this ;nvblern, the function f is given by f(x)
=

—zr £
— ± X / —.

(a) Deteriiiitie the domain of y = f(x) Compute him f(x) and tim f(x)
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(d) (Still: t lie [tinctioti f is given by f(•) =
(/2 + :r’.) Sketch the graph of y =

Compute all iiecessarv hunts and label all points of iiiiport ancc on the graph. (You may use .1(3) =

2.3.)

H

(e) Deteriitiite the range of f.

LI

(f) Is q = f(r) otw-to-one on (0. 1)?
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side view

5 Acyliuder is inscribed in a cone. The cylinder has height. 3 inches and radius of the base itichi.

Determine I lie (hliiIensio&is of such cone with the siijaflest toluiiie, lustily all your con elisions. (Hint.
flecall that the volume of a colic with radius of t lie base and h&ghit /i is 41crr2h. Use siiniiar triangles.)
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6. A balloon is rising vertically above a straight road, starting at the point A in the figure. A
car is slowly driving on the road awe from A. At sonw point iii time, the balloon is at 0.1 miles
above A, rising a.t the speed of 5 ntpli, while the car is 0.3 miles from A, driving at the speed of 20
mph. Deternane the speed at winch the distance between the car and the balloon is changing at that
instance. (Note: 0.32 = 0.09, 942

= 0.16, •2 = (J.25.)
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(b) At what rate is the
at t lie same moment?

area of tile triangle determined by the balloon, tIm ear, and point A changing
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7. In all parts of i/i/s pi&lcrn. the fuiction f is given by IC) =
= I ±v2.

(a) Identify tue (10111W!), iiionotonicitv and concavity Properties of tins function and sketch its graph.
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(b) Is this fat ict ion odd, even, or iieit her?
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(c) (SUN: the functioit f isgveti by f(i:)
= 1

= 1 - iC2) What is the smallest area of a

rectangle with two of its verCces on the .4 -axis LI1)cI two of its vertices on the graph of y = f(x)?.
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8. Provide straightforward. awl full: justified, answers to the following questions, In each of them,

assuirie that j = 1(i) is a cointitnious futictioti tlehuied for aL j:. and fCc) arid f”(:z) exist and are
continuous for all a. (Note: assumptions in (a) apply only to (a); the same is true for (b) and (c) .)

(a) f(- 3) = 5. f(3) = —2, and f’(x) < 0 for all x. How manly v-intercepts does f have?
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(h) f”(x) > 0 for all a. Is it possible that f is one—to—one? (Either prove that it is not possible or give

alt example of such a function.)
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(c) f(1) = 4, J(3) = 8, f”(.v) 1 for all :r. How umiany solutions does the equation f’(x) = 2 have?
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