TEXAS A&M UNIVERSITY MATHEMATICS
' ' College of Arts Math 142 - Spring 2024

. & Sciences WIR 7: Exam 2 review
— x+
Problem 1. Analyze the function fia} = (o7 - (1" o 71 — P°la,nomuv( 0-‘— sveler U
74N TxTY A 1 — . oo r i o l
(1) What is the Domain of the function? .
’ f62) = (-1 Rulet of Bomaia
d: (=0, 00) = %‘(':) ® No divisna ba 2eve-
@91, U3¢, n W even,
the- # 20

(2) What are the z—intercept(s) and what is the y—intercept of the flgpctl%k?lc’ O, »x>0
——

‘—_Y‘—’
=0 X=0 ‘f(o) = (O-i)(0'4) = t3
(=) (-3 ) « ’ )
XJ l)(xK)fex)-o (21,63 oy
X>-)=0 "x’:’:ﬁ (+5,6) — (22-64,0)

X=2%) (3) Does the function have any vertical or horizontal asymptotes?
—_— —_———
< A

no divigsion bd?;m L X— T oo

[¥Y
J. none X7 — 20
. none
" . L
(4) What are the critical points of the function? Gebs (03 ;} i mﬁgwﬁ%} fea, w%_:@

6> = 0 or {'G> pE
-F(x)‘- O (x>-7)
£760 = (=12 + (P=F)(2)

F/6d>= 2x (=1 + x*-%)
/ = > —
= {69 lﬁ(lx -g) =090

X=0 S
(5) On which interval(s) is the function increasing and decreasing? Ox>-8=95
_F/(x) =~ ™(2x>-8) = & <4
(+) (‘) :(—) ( )( =& =
O® =) OB (D= Xe k7
% ————— X } >—
ferr N, ~ e
-F(x) "« deoatasSiag on (— ao,-q__) v (o, 1)
.F(x) 1S IV\OJ.aS\'Aa on (-2 R YRY (9_‘00)
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' — _ L -
e (C50%) 0 (F09)
{"(x) =90 oy _F/l(x) DNE

(6) Find the inflecton points of the function.
—_—

12X =16
frene Barog) <iiemy | PRI
2 3
£760y = (32 + G4 v Lo L s
= &% 4 4x*—1b g =58
{1y = 12x>—~1b =0 i (.8
(7) On which interval(s) is the function concave up? Concave down?
" - 2_
‘F C’() -(-:‘\' (3)( "\'_) 'FCK) is
p) -) ) s
- — +— 2 { e Concayye WP own (-ao, E)U
-2 -2 > \0
—_— +£ R
J3 I3 (.:13'“’)
. N\ O,
’FG(> \-/ Lo Nnce VYR J'ou-w\ own (‘\%, \l;.s
(8) Sketch a graph of the function. 'J:\“".
o

4

- -k
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Problem 2. Discuss the relation between f, f* and f”.

fos | e | £7)

-+ nla

— Nfa

+ N

-

~

/ + + + +
NG

m/ + - - _

~N! - - ~

Problem 3. At what points on the graph of f(x) given below, does f’(z) have the same sign as
J"(z)? (Thanks to J. Kahlig)
-I: <)

=
»m

>
.
-

B + -
c _ +
©) + +
€ -
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6z \*
Problem 4. Find the derivative of f(z) = ( : )

5 — 1
.F’(x)

(Y AGS)
() [ g

P (s —x)%'

L' YR T TR (- CON BV IS SR ISR N oy SN N 4 S /= U N4 DR Y- |
rropiein o. rilida une daerivauive oL |f k.’L} = k‘l.'l/ — VI —X }\1052 .L}
L —

, 2 2 V2
{76y < (ux- Js= )[BQ"Z‘X) 4 (log x )] +(\032><) K —Ji(S-xJ/ 'f‘é‘fiﬂ
‘ )

X.(w2)

Problem 6. Find the value of a such that the tangent line to the curasses

through the origin.
(0,0) line
l a = \Vl (X) v

<
PL-
" L

m= %\xz_‘: %(‘X = ‘L‘L (A.,lv\a)

) (%, 40)
4= m o=

\a_\v\a = (—L)CX -ﬁ) - Qﬂw"".°u ol -\mat«!— line ® Xx=a

& poat (015) T ¥=o oo ~lna = -\

\\f\ = \
Ol = (BY(o7) -
a = = e .
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dx  _
I = Sdo ;

Problem 7. A plane is flying directly away from you ak 500 mph ht an altitude of 3 miles.

How fast is the distance between you and the plane increasing at the point when th
distance between you and the plane @ 4 miles? > > > L
‘ ¥y p : D= X" )

Pt X=4%
D
/ir“—* D" = x>+ (3)” 3
/ . ] > _ > X=4
b / ) 5,.{.\@4:"\ b = X" +9
/ ! l D. 4D x dx
' -ar = (®)
4 '» 2 ac = A *
Yor SX—— d
D = X (4+d (500
a e = (2(c00)
D()(::‘-f) = \) P> =\E€=g > (S)
= 400 mPL\
av
Pec
Problem 8. You are inflating a spherical balloon at the rate How fast is the radius
of the balloon increasing when the radius is 4cm?
3
Ve Zwv @ 4|
AE Lray
A g Bede . wnyidr
ac = 2 o Ak
dyge  _dx
Yny™ Mo
A_Y‘ = :l' - l, Cm /5
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Problem 9. A complany that makes deluxe toasters has a weekly demand equation given by

p(x) = 150e7%0%% where p(x) is the price per toaster in dollars, when x toasters are demanded.

(1) What is threvenue for the company whe
answer. v

gasters are sold? Interpret your
) X = 60

—D:D1x
K(x) = F(x)-X = ]IS0 x. e

x. (-0-02)

/
+ Isox (e 0roxx .i,x(-o-m.x))

— (o-0x)(IsOx%). e-,-olmx

Is0 ¢ °7O% [\ — D'Dlx:l

R'(bo) = — q-o4 & /honsker

R’Cx) - lso'(l).e—o-oz.x

- o.olx
= ISO ¢

i

R &)

owes GO tomttevt ave sold, vevenue w Aeuug-uga

b\& & 404 Per tomtter L& -

. X:
Pomecn [0'00) - -lﬁ\h‘/a Aol fomtrk — mmlb ke 2o |
(2) At what value of z is the company’s revenu — T atecvels ol‘_
/ _ —_a. \’v\m/dem .
RGO = [sve 2% () — 0-021x) L
%wﬁ\v‘ a.ovw( ‘\%%“"BM K’ 6<> =0 . rgt\‘ﬁ\- desiverive .
= 0'02x
1% e ,CI —-0-02x) =0 .
v T~—— l
NeveY 28+ l= 0-02x o X= —— _ 50
R'&)  Usi)+)ad oo
X +)(+ ) -
i | () () = (= ot RO W i, Shen
o4 5o oo # dotler sold w (o, 50)
RGO e ~
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Problem 10. Sketch a graph of f(z) given the following conditions:
a. Domain is (—oo, o) o) (s.-)

(3,0 c lim 7o =2, Tm [0 =6 (3-2) (=-2)
d f'(x)>0 on (=0,0) U (5,0) —s 0> nwv?
e f/®)<0on (05 — fitxr u  Jesrassiy
f. f"(x)>0on (-»,-3)U3,7) —, U
g f"(x)<0on (=3,3)U(7,0) — M
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Problem 11. Given the graphelow find the intervals where f(x)

o
AL

b: [o(e0)

a) Isincreasing —> f’(x) 70
e above x-ax\&

b) Is decreasing ‘F "<>< 0

c¢) Is concave up
O \J {"(x) S0 —,{"u IV\UIMUa

d) Is’concave down

fnx) n — R(’ A olegu..sud
e) Has ax1ma/m1n1ma/1n ectlon pts

{'(x5=o. f”C><>=0-
X= L,G.g l .
2) (1,6) (8 ) §' 6> hos e

X< 2,3,5 3"

L) (‘D,\) v C&,,S)
) (02)vlBis) v(F®)

H (Vv ,3)

O o ha n bk mecm @ %ot
lbed mwnime G X=1,8

'm{a(ann Fém’c @x:2,387F
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Problem 12. If the given graph is of f”(x) instead, find the intervals where f(x)

‘Qn(‘)7 02 %

X ¢ -

W (f) A ‘i

.\.

(3]

o

'/‘ 2 | 4 (,\/« v
A) DNE
b) INE

g (O, ) uce.oo_)

A (o0,Nu(te)

a) Isincreasing —> Cen nok S‘?
b) Isdecreasing — eg,n ;\ol— Sa‘d,
c) Isconcaveup —, ,F’I x) >0

d) Isconcave down — ,F"(K> <0

e) Has maxima/minima/inflection pts

A no l
Ca LS‘a fll&)co .

C) @X‘; l) £, 8 ) ‘F&) L\M Lv\f-led—(om POLA)S
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Problem 13. The domain of f(z) is (—oo,00) and f(z) is twice differentiable on it’s domain.
(1) If f(5) =10, f(5) = 0 and f”(5) = —1, what can we say about the function at x = 57

® x=%5 , »{:(KD hag « local maxima.

{'edy =0 — e - 2.0 desivalive

{f' ) <o — lo cal maxivmn tar

(2) If f(5) = =2, f'(5) =0 and f”(5) = 3, what can we say about the function at z = 57
——

%P 20

@ Xcgl &Z(K) L\»A A ]DQJQ nrim'w\'.-

(3) If f(5) =10, f'(5) =0 and f”(5) = 0, what can we say about the function at x = 57
L/V\/
2ad dexivehive He il

"o nfremation gined

(4) If f(5) = — @i nd f”(5) = —2, what can we say about the function at x = 57

+9, ‘nok & CP
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-{or ‘F(;() , x=| i nok w Donmin < —l’»:.'\ci-{on.
) —2r 8 2(2z + 13)

Problem 14. For a function f(z), we are given that f'(z) = @o1p and f’(z) =

The domain of f(z) is given as (—oo, 1) U (1, 00).
(1) What are the critical point(s) of the function f(z)?

'f’GO=0 f’(x) DN E
. S
r\mt“k" -2x-8 =9° PYRS (X—D =2
—2x =+ 8 Xzl =ast A D

(2) Use the Second Derivative Test to determine whether the critical point(s) are local max-

ima or local mimina of f(x)?

£(x) = 2(2+ 13D

Cx—1\*
‘F”(‘LD - 2('1("-\') '\'|?>3 =Q_(~2+IB_) _ (—\-_) - (_‘_‘)
(—+-)? s 6))
(3) What are the inflection point(s) of f(z)? Lo X=-y @ o l;{_ﬁl{_fg:;n‘w‘“
"xD=o . oY -P”(x) DNE
’J “ noneé

2(2x+12) =0

Ox = =3 or

(4) What (if any) are the vertical and horizontal asymptotes of f(z)?
(’-Y\) k.’w_‘/

‘/ k; I dont L\a\;C 49()()
T dour have foo
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Problem 15. The price p, in dollars, and the demand « for a product are related by 222 +5xp +
50p? = 80,000 (Thanks to A.Allen)

(1) If the price is increasing at a rate of $2 per month when the price is $30, find the rate of
change of demand with respevt to time.

(2) If the demand is decreasing at a rate of 6 units per month when the demand is 150 units,
find the rate of change of price with respect to time.
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