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Math 251: Final Exam 28 April 2020

1. (10 points)
Sketch a graph H(x) with all of the properties below. Label your graph.

e The domain of H(x) is (-0, 3) U (3, c0).

o HO)=1 *’Po‘m‘& (O,l)
o lim H(x) =2 %rwph - %,2 on left of x=0

* lim H() =0 6m1>|n. =2 Yzd oh rlolvé of x=d

clmHW =00 ¥=3 is a verdial abgvpj"t
o H'(x) <0and H"(x) < 0 on the interval (~c0,0) Le-F& of X=0,

6mph b\lmm/ﬂ

e H has an inflection point when x = 5
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(10 points)

2.

The graph of f(x) is sketched below.

|

a  (%ee blue dd('&)

2. Use the graph of f(x) to sketch the graph of f’(x) on the set of axes below.

and L=

X= -1

1. List the x-values of all critical numbers of f.
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3. (10 points)
The function A(x) is graphed below.

a. A0)= 1

b. A4(0)= -] (Shﬂb

c. At what x values, if any, does A’(x) not exist?

atl cornenn: x= -1,3,4,5

d. By using your knowledge of areas, evaluate f Ax)dx. = Y&IIO(O —_— ( ki,tuf‘>
H 3 ’ ‘2 areo

For parts (e)-(g), let H(x) = f A(s)ds.
0
e. What is the value of H(2)?

2 )
h @)= S, Msdds = 5 4:=0
f.  What is the value of H'(2)?

H'2) = & =-]

g. Where on the interval [0, 6] is H(x) decreasing?

wheve  A(RR)<0O or oh t+he indevve Ch’-l)

4
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4. (10 points)

The height of a right circular cylinder is increasing at rate of 3 meters per second while its volume remains
constant. (See figure below.) At what rate is the radius changing when the radius and height are both 10
meters?

| dv 4v
C— . = o _
{\ Lo &m0
1 Find 37 when rsh=00-
T a4

yA
V=TV
dv gri v cdh
ﬁﬂr@r%wf “3
A
o =1 (- dE 04 18 3) = B0 w200y

dr_ -3 m

G Tz s )
2 m/s .

The radiug 1S p&cndfnﬁ At a-rut! i % S
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5. (10 points)
Find any horizontal or vertical asymptotes for the function f(x) = ?ﬁjg Use limits to justify your an-
swer(s). If no asymptote exists, explain why.

2
Answer = VA : X=12,x=-12 lime  2ZX=3X _ _
——t

+ 2
x> 5y -10
HA - 5:2/5 = +
as x> .ﬁ‘l') 542-10-20 and

dushficcion: % 2,2-3x-» H-32 <0
| 2x%-0 limo 2-7% _2 ) N
X:amm 5%-lo Sx280 5 "’%?' 3- l\W\‘r _ .7;___——-"1’?: = 400
X-2-N2 x -
limn 2x%3% _ 2 " ”‘“‘llfb")
W00 5y*-ID ) ('bﬂ ¢ A4S X-== _,ﬁ') 5,;‘.,[0-7 o"’ and
25%-3x5 443G 7D

6. (10 points)

A homeowner wants to minimize the cost of heating a building over the next 10 years. Adding x inches of
insulation in the attic costs $100 per inch and results in heating costs of 1000/(2 + x) dollars over 1 year.
How many inches of insulation should be installed in order the minimize the total costs over a 10 year
period? Justify your answer. (By total costs, we mean both the initial cost of insulating the building plus

the annual heating costs.)
oalt minimize Cost- Jomain* (O)ﬂa)

000 = /pOx + /000D
C ()= loox & Io(u’)

ek Jor minimus © o Sign of

C.as*of
¢°::;L:m /0 d - 0** :‘7 c!
n hul“'.hg é—\/'l/ 100 “"54“17&
o < points

' 2
C () = 100 - 10,000 (2+) = [

100 = 10,000

e

The min .
c has & min at '1”3_,’“ unt}ub e n

(Z""‘)” lat -
Ordu“

+ . snches 6(‘

244) 2100 bfo AN3- X

( 4.,/ de —

244 =10 6
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7. (10 points)

28 April 2020

Evaluate the integrals below. Note that these problems will be graded largely by the quality of the work
written. So make sure to include proper notation and compete steps.

2
a. fsin(2x) + d+Iny dx
X

nolst
duz2d+

lZJu-s %

§3md &335"’“‘3 ¢t

2 2
2 7
b. f0(1+xe”x2)dx = X] + \ xe dx
o o

- gs»«(lﬁ\d" & SCHIM)ZG?’A%)

3
= - c:os,(?_@*'i3 (14mx) *C

7 ) 97’“ |
ne7X =z'°"’ge.——'du.
duz 27X N AT
o

1 duz L dx% Y
n ;Z + 1 u d

zn ©
T Xz 0y U=0 o

X=2, uztn
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8. (10 points)

Use f, f" and f” to answer the questions below.

10x(x*> = 9)

KY e a— , 5(X2—3) 7
fx)=xVx2 -5 fX)= 55—~ f(x)zm~

32 -5

a. Determine all critical numbers of the function f. Show how you obtain your answer.

$'20 when v= 13
£ ynddined when ¥=*5

answer: X = -5, 13,43, 5

b.  For each critical number of f, classify it as a local minimum, a local maximum or neither. Show
how you obtain your answer.

use 15 dardest cog! FhSwer -
g + > local may at x=-3

t §+o~“0+

local min ot ¥z 13
Frr T T mplt  foca
~10 \T’ r o 32 «rg 7""‘ neiMer at

s Sign of‘f' ’ datermined bﬂ x=T5
(x ’3> _deym alone . = Xﬁ‘lrgz




Math 251: Final Exam 28 April 2020

9. (10 points)
Short Answer

a. A population of chickadees is increasing at a rate of r(¢) chickadees per year. What does f r(t) dt = 400
1

mean? Make sure to include units in your answer.

B et ween tbzon& 4 and 4) the -po?ula,-ﬁak of
chidkadses inciased bj 406 Lirds.

b. Lety= -3+ 5(x—4) be an equation of the tangent line to the graph of f(x) at x = 4. Is it possible
to determine f(4) or f’(4)? Explain your answer.

L= -3 -I-SOJ'Q\ = -3 Since £ and 'H"‘-ktlzsuf
lihe share He povit o £ Hanspncy .
U= 5 since £69 and Ha-hngst line lnk

the same slope at ke powt of +ahsency

c. Let C(T) be the number of chirps per second of a male cricket as a function of temperature, 7', in
degrees Fahrenheit. In the context of the problem, interpret C’'(70) = 2. Make sure to include units in

your answer.

wnils of c' d‘i"PS/StC/OF

At FO°F) +the rate of changt of Chirps per Seconf S Inckeadmy
ata rotiof 2 chivps per Second per °F . ' , )

|f Jemperaiure inortaxd }:5 1 d;bru,raknnﬂu'b {rom 7{? c; f:: g F/’

ot estimats +he erideds will inocase e Number o

pursecond bﬂ 2.
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10. (10 points)
The acceleration function (in m/s?), the initial velocity, and the initial position are given for a particle
moving along a line. Find an expression for position, s, at time z.

a(t) = v(0)=0, s(0)=0

2
(1+4)%

-3
o= nr(14%) .
V()= Sn(wt) At = lz(l-h‘.')é 3)+C = —6(1t) +C

o =\V(0)= —Io(—D +C, .

VD = -6 (148 +6 .
+
S(6) = Sv (Dt = g( Cu(1+) +(,) at = (148 +6

=b.
0= 5()= é(m\mw 3 O=L+C. S C

2 MS: gy b 4Gt - (o\

¢ 0= -6+C. Se C=0b.

14+t

10



