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MATH 141 (Section 1 & 2)
Prof. Meade

University of South Carolina
Fall 2004

Exam 2
October 6,2004

Name: ke"
Section~ (circle one)

Instructions:

1. There are a total of 7 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 your 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 36

2 12

3 8

4 16

5 10

6 10

7 8

Total 100
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1. (36 points) Find each requested derivative.

(a) [8 points] Find f'(x) when f(x) = xlO + 3X2/3+ Jx =- ~o + 3~ '2.f?.{ ~ .;:'11-

r I . q -Ii!. - ~I1-
-t (x):: lo K 4 :3 ( ~). )<. +4(-i.)~

9 it - 3/1-
= \Ox +<:9x.-~- 2-~

(b) [8points] Find ~ when y = XCOS(X2)

d'( =- (J.') toS.l><')\- "0 si~ (,,') . z,..)dx
= <A~ lx.1..) - ;;).><-2. <;:.\~ (xl.)

(c)' [8 points] Find y' when y = tan(t2+ 4t + 3)

Y I :- £.tcL.l t 2.-+4t.f3)' (2i.-H4.)

'" ~t"\lt) ~c.L. (-l~+4t-t3)

. . dx ~x t - 1
(d) [12pomts]Fmd -d

and
d 2 when x = -

t t t+1

d){. (t~t) (1) -( t-t\( 1)
(1:\:. -:: (~l\ L

NOTE: Simplify : before finding ~.
... -l+l -L+\
- l~l) L.

- .:2
- l~+\V-::~""-t.~)'2..

d~
cH:.1..-== ;). l-.;2.\ tt+lr~ (t) -

-l{ (~-H)-~
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2." (12 points) Let f(x) " ~ ~.

(a) Find f'(x).

+ \ ()<.):-l'k\'l) (i) - ~(l)f.)
()(."t q) 'L

l.

~ "?(. ~9 - 2..~ 'l...

(~1-t-e;) ~ '=

G l..
" I-X

()<.1.-t-'1\"1.. .

(b) Find all points on the graph ?f y = f (x) where the tangent line to the graph is horizontal.

~ 4J Jb~ ~ 4L~lrDf>l t)~ ~ ~ +(~~ ~ ~~-\.J

ac-l oJJ. ~\v..~ w~ t i()t)~O. W~~ .r i(~)= ~ -)( 2.. w.l
(~2~\L

SAD- ~ f'i (1<-)::0 01- c&J po-'\k~ \}.)~ 9-XL.:::o~ ~.e. ..;- = ~
x.=:\:S.

~ fO:",-hL~4W Ctnp"'-- \N\~ ~~.\Jl-4J ~v::,fOy(

('3, ~) 0.-0\l- \ --&)
Ur ls, l/(" ') (- 3, -I/f;J. "

3. (8 points) Let f be a differentiable function with f'(x) = :vI3x+ 7, g(x) = x2 - 1, and
F(x) = f(g(x)). Find F'(x).

NOTE: Be sure to simplify your answer.

r-:gi ~ ~~u.LR ~

F" "(,,)~ -rI(~(~)\ dl (..)

"~ J'3~l't.)+. . .di (\(.)

:: J3(;--')+1 ' , ~x)

=-cQx ~3)(.1+ 4 '.
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4, (16 points) A Folium of Descartes is defined implicitly by the equation x3 + y3 = 3xy,

(a) Use implicit differentiation to find ~,

'3 3
~ -\ 'Itx.) =- ~x yl\(.).

d~ (\(3 ~ ~l*,» .L (~><ylx~

2. 2,Jf / ~ \
S)( t- '3\fl"tllc:-:-:3" 1- 'f{~) { X d~ J

. 2. L A~ ..ill
'"3)<. + -S\l - ~ ~ 'f -\.-'7 X ~, ob( ~ cix

("3,/--31<) ~ :- "3'1 _j)(.L

~ =- ~ if-S ~ 2-~ -= Y -y..?..

d~ s'{L-1x 'tl.-x

(b) Find an equation for the tangent line to the Folium of Descartes at the point (~, ~),.22

h~ ~~ l 1 \3+-['J.\~~;;)7 ;n- 6)7
J 1-- 2.J g+- ~- Lf

.<M<l ~Ll)Ct)L~ ~-, .

~ ~ po\~* It; 1) ~~~~,

M ~"l.~~\-j -tk s~J~y 5liW'l1

2... ~ 9s 13 \ . --li -1--lL Z-, oJ.I .1 Z- - or",OV"\- - ----~ - -
~ ~-,'"1.\'--2 ~ ~ ~

L~J ~ tt- ~ 'f

\k ~j ~~ '" ~= -l b<-i) + i r -><..1 0 i =- -~-t3.
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5. (10 points) Define

{

kX2 X < 2

f (x) = kx + L 2 < x < 4 .
2+f x>4x -

Find, and solve, the equations that k and L must satisfy so that f is continuous for all real
numbers.

'I'D ~ ~~~ 0..\ ><.~ 2..'. J..~ tCt-)~ ~ ~xl- ~ ~ k
'X--"'?2.- ~ 2-
/1

.

. . f\ - /J' \~\-L~ ~\:.~L
)U ..;. tb:) - ..Jt.h.Jo
'{~ 2:J,. 'j.- Z.1,

-+(2) == 4~.

tQ ~ ~ ~~\:- .c(~) lP--l~~-\ ~
,,-:>1.

6H.+L~ ~~ J (It" L =- Ql,

\O.~ CQA~~li, GL~x?4~ jL - A~)= $ ~~.\-L-= l{k.~L
}{- ~ . )C-..,~

~ ~) ~ ~ ~ ~ ~ Q} ~x- i.f\ ~l.(~ 1.\ .

fc4) ~ ~J, ~.

10 la.w. ~ .(.(K)"f( 4) 1M! ~~ t.{l, L ~ Q ~ ~ ,or 4-l~ ~L " ~.
6. (10 points) Evaluate the followinglimits. If a limit does not exist, explain why.

. sin(3x) ~ ~\",3x. ~ ~

~
TO ;§A)~o.J. ~ e1vc-~-.o.,...r:alim"" '-.

( ) .-0 ,;n (5x) - "'"""0 "3",' $;'5< ~.51 L" a"- '> d" 1\~~"\L ~ <\\..1 q L2!,.)
~ '-\~+ l~:< ~~.

~ 1 "-" ~ ~ LO;;1l>* l

~
~ \. \. 5
- 5- -

5.

. (b) lim VI + Ax- ILlx-+O Ax
NOTE: Recognize this limit as a derivative and evaluate the derivative.

\h ~~ ~~ a.Jh~ri'~U l\.l~~ O[~~.

. ~C&J-~)-+\~
&::~~ ~

UJ-\~ +(~)= J ')( { 0vJ. 0. ~ i .\k~) ~ ~ -I -= j~ ~ {

~X4o -6x 01( \ i

~c-r ~(~) ~ ~,~ I . ~. ~ ::°2 '= 1..
}

')(=

(
't\f\VJ~11-. t~ v-M-NJd... \0 ~~e.: /~

.Q~ ~~t

~ (~)I'2._
) -:: t lJ~flILOJ l

--. :::-
..

1 (t)~lh.::- :::..L .

dx )t~o-. '-:..c, a l. ~-
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7. (8 points) Let f(x) = -'- 1' Use the definition of the derivative to find 1'(2).x+

..n~) 0 1-.. +(0<)-ti.\
')(.-;>:l. "'K- 2.

"t...-=>:>~

\ l-- -
x+\ S

")(-2-

~ jb~

. '"S x-'-I

:::. 16M ~) - '?:{'l<A'I)

X~~ ")(..-L

- -

- \ --
'3 (2.+\')

l
1. c.kL~I. ~' ( ()(. ) ~ t- \Jt'kH) - 2.( \ ')

"L

:.:: (K-\\)

::::-

I -2 - - \
&> { (L} ~ - (3) - <f.

S (x.()

3(x4-() (K-Z.)-)( ;;)

- $. :;>-x-
">(-;;;2 -

'S( X+l) (x-,')
- .....\

)<:-"!>.;l
3 (xA.(']




