MATH 141 (Section 1 & 2) University of South Carolina

Prof. Meade Fall 2004
Exam 3 Name: KP \J

October 29, 2004 Section: 001 002 (eirel one
Instructions:

1. There are a total of 6 problems on 6 pages. Check that your copy of the exam has all of the
problems.

2. Calculators may not be used for any portion of this exam.
3. You must show all of vour work to receive credit for a correct answer.

4. Your answers must be written legibly in the space provided. You may use the back of a page
for additional space; please indicate clearly when you do so.

Problem Points Score
1 20
2 30
3 15
4 15
5 10
6 10
Total 100

Happy Halloween!



1. (20 points)
z?sin®z .
in terms of r =Inz, s = Insinz, t = In(z+1), and v = In(z*+1)

(a) Rewrite ln( 9 e
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(b) Solve for z: In (1) + In (2z%) = In8. ;5__.‘,':; ﬁﬂg:ﬁu(i)*ﬂt(h‘)
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(c) Find the exact value of sin™* (%)

sin A= b beao ﬂm"(%j:‘?u,

be Canae

(d) Use the “triangle method” to find an identity for sec(tan™!(z)).
LLL Q= {:m' 'x
Hsun -\Mg =
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2. (30 points) Find the derivative of each of the following functions. c )
' wI0) - X
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(d) f(z) =sin"'(z) + cos }(z)

Ffixl- : " =)
(e) f(z)=tan™ (zz)
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3. (15 points) Let f(z) =vz +4+1forz > —4.
(a) [8 points] Find a formula for f~*(z).

1:m*1
i e (R
HAY: x+“

H__l\,",t-l 2 L f”‘(‘(\ > (rl\L*"L :

(b) [2 points] What is the domain of f~17

NQL(MA-J({MM_@:AFE ‘f“:r].
Do, Hae domain 4 £l

(c) [5 points] Sketch graphs of y = _f (x) and y= f: {_x_}_ on the axes provided below.
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4. (15 points) Evaluate the following limits. Identify each time I'Hépital’s Rule is applied,
including the type of indeterminate form.

= o ?:xlFZ.. lo
omiEd g b Y. L
..j HE ‘K.""l Zx. "! 3
L;A ‘;sz""’l:D
Y=z
}»; L I I~
Y=

wat : l_*g__
Koo “%
m& 3 x ﬁm Kﬂ“(h’% £
(fl,‘,;) :&'{—-oﬂ =



6

5. (10 points) A function f that is continuous for all real numbers has the following sign chart
for its first and second derivatives.

interval sign of f'(x) | sign of f"(z) |
z<-—1 - + -
—l<x=<1 - -
1<z<2 + -
2<z <4 -+ +
4<z - +

(a) On what intervals is f incEeasing?
lox <2 3 Eoaet

(b) On what intervals is f decreasing? :
xc_ﬂj -l<x<& l’ i x::‘-l—

(c) On what intervals is f concave up?
yad, Zaxet B8 b -

(d) On what intervals is f concave down?
|
el T \4x<Z

u‘h'\';(.-dl‘\a-h-‘— ‘{‘{"J ma %&E

(e) Find the z-coordinate of all inflection points. = | e

%= ~| #K:Z.

6. (10 points) A spherical balloon is to be deflated so that its radius decreases at a constant rate
of 15 cm/min. At what rate must air be removed when the radius is 3 cm?

Remember to provide appropriate units for your final answer.
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r:%:-i tlat 3[ j‘ktv -4 LSBI- [‘1‘3) = 540 c""}/m;., :



