University of Georgia Math 2250
Department of Mathematics Final Exam Spring 2017

By providing my signature below I acknowledge that I abide by the University’s academic
honesty policy. This is my work, and I did not get any help from anyone else:
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Student Number:

Instructor’s Name: Class Time:

e If you need extra space use the last
page.

Problem Points Points e .
) e Please show your work. An unjusti-
Number Possible Made . .
fied answer may receive little or
1 25 no credit.
2 20 e If you make use of a theorem to jus-
tify a conclusion then state the theo-
3 10 rem used by name.
4 10 e Your work must be neat. If I can’t
5 15 read it (or can’t find it), I can’t grade
it.
6 5 : .
e The total number of possible points
7 10 that is assigned for each problem is
3 10 shown here. The number of points for
each subproblem is shown within the
9 20 exam.
10 15 e Please turn off your mobile phone.
11 10 e You are only allowed to use a T1-30 cal-
culator. No other calculators are per-
12 10 mitted.
13 10 e A calculator is not necessary, but nu-
Total: 170 merical answers should be given in a
form that can be directly entered into

a calculator.
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1. Determine the first derivative of each of the following functions. Print your answer in the
box provided.

(a) [5 pts] f(x) = e + 5a? +2001.

)= 3, 4 \DX

(b) [5 pts] h(z) = 2° cos(z) + 42.

W) = Y& -5in0)+ os(X) - 2X

(o) ppts] G(r) = 3:2++47. = (+4)330)"

o= GEOXO-HUXN) o () )i |
() —
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(d) [5 pts] M(x) = arctan(3x).

\

M'(x) = —_— "
1+ (3x)
(e) [5 pts] Q(s) = (1 +5)".
L ey WieXnod:
£a(QE) = T Da(14€) Q)= V)
-
él@ Q(g— T&—; + Dn(irs)-= —S—q—, %)= o L (14 )
o dy- £

, \ (14D
Q(Q:Q(S)[_ s(+9) —S?_} Q=G g (_L L M.:s

\*SYS[ T - sz\(\*ﬂ
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out of a possible 10 points




Math 2250 Final Exam Spring 2017

2. Determine the most general anti-derivative indicated in each of the following expres-
sions. Print your answer in the box provided.

(a) [5 pts] /(5x+3) dx.

Anti-Derivative: % X‘L,‘. 3 X 4 C_

(b) [5 pts] / (cos(4z) + €** 4+ 9) da.

Anti-Derivative: | c: 1N 2X
tiberiative - ESin(H)+ €7 £ 9x +C

A Page 4 of 17 Points earned:
out of a possible 10 points
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x | . =.—_L ._L—....

ws3-x" o
du= -2x dx - %S—‘u—du

= '% flu| +C

Anti-Derivative: - 2
L3 +C
(d) [ pts] /sin(a:) cos(z) dz. :Ju du = -'Z-ue'.[.c = -{‘Sinl()() rC

w= S'm()()
du= (o5 (X)dX

or jsm(x)cos(x)o\x = -J s -Sin(x)dx = -fu du
= am N L0
du= -Sin(X)dx

- - -l
or S g\nm(mbao\xz S%—_S\nbx)lb( = waX) &

Anti-Derivative: _7\_-3‘ n’)_b(\ +C - '_'_\2_%7-()(‘) + Q = ’_é‘_wgb()-\ (,
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3. Determine the value of each of the following limits. Indicate if a limit approaches oo or
—oo otherwise print DNE if the limit does not exist. Show all of your work and justify
your conclusions.

o osin’(z)  — i 2P0k
— (a) |5 pts| lim TN " -
(a) [5 pts] =01 —cos(z) (| XDO W 2

o)

—

O

lim Sint(x) = lim TS _ (i, ("fCUS(XW: )
X0 \-sX) x>0 [-s(x) ~ ¥do ;;mﬁﬂ

\<

(b) [5 pts] hg% f(z) where

T+ 2 r <1,
f@) = {1 x> 1.

Uneck. both one—Cided Unats -
Lim £ = Lim (1) = | Thase are not € wal $o

+ .
o . Lim £6O does_not 2xist
im R =lim (x¢2)=3 7 ¥ T —
X=1" X\~
A Page 6 of 17 Points earned:
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4. Use the following tables to answer each of the questions below.

x [1]2[3[4[5[6]7
f@) [4[3[5(8]6[7 1
F)[3]2[1]6]4[5]8

| DN| CO

Q
NG
NI
ot
DN —
[\
(0.¢]
\]
W
w

p'60= F004'(x) +400-+6x)

()= fr)g)+ 3(734 12)
—2Y4Y+S 2L

=722

Ve = 2L

(b) [5 pts] Determine the equation for the tangent line of p(z) = f(z) - g(x) at x = 2.

p'(2)=22
p(2)= 1) 42)=35 =IS
\3: mx +b

con(x- o
YD =

—15=22(x-2 1$= ()b
J ) b=I5-44=-29

v3=’22x~2‘1

Tangent Line: \3,\ S‘ - /ZL(X _1} ovr 3—: sz,. 1?

A Page 7 of 17 Points earned:
out of a possible 10 points




Math 2250 Final Exam Spring 2017

5. The following questions refer to the limit definition of the derivative.

(a) [b pts] State the limit definition of the derivative of a function, f(z).

'[I(X)‘-'— \\N\ %G—M-%O
>0 n

(b) [10 pts] Use the limit definition of the derivative to show that

i( T ) B 1
dev \z+1)  (z+1)

, Xt X
1=\ 'F(XH’\\"F(X) Mmoo Vsl
£ \«-‘%MO » oSy x*h»\ln X+1
= Ly L[t XEL X XAt
"A‘g"oh Yahtt Xl XU Xt

e _&<X‘J‘x+x\n+h _ Xxhix
T 0 O (xe 1 Ot Nk
i LK

- &'Q"o V‘(\(ant NOE D

, \
= &‘é“o e+ YO

i
e

A Page 8 of 17 Points earned:
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6. [5 pts| Evaluate

—_— d 7 sin(t
_/ sin(t) i@
0

Chain rule -
P2 JX sln(Jc) dt

4e)= f slm(:) de , WoO= X" weans Fx)= 8(0\003
0 +

F= 3’(\n(x\\ W (x)

E) 4o sin(x)
§ 0= AX .L lli\t > l+x
' _ sin(x%)
JO= e

W' ()= 2%

o 1\ — S'\n()(‘z)‘
?’(x\—a(h(x\\ h()()—\ e 2%

A Page 9 of 17 Points earned:
out of a possible 5 points
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7. The efficiency of a Carnot heat engine is defined to be

where C' is the temperature of the surrounding environment in Kelvin, and 7" is the tem-
perature of the heat source. For the following questions assume that C' = 300 Kelvin is a

constant.
(a) [5 pts] Determine the linearization of E(T) at T = 500K.
--2-Z
EM)=1-22 EGoe)=l-e= 2

£z 2
Le)= Fla@)+ £ (a)(x—a) M _I_l

L(T)=E(@)+E/(m)(T-500)  E'60)=Z5

LT)=2 + 25,(1-500)

* ooy

(b) [5 pts] Use the linearization to approximate the change in E if T' = 500 £+ 20K.

AENAL  Note: L{SS) = E ()
AL=L(s0+20)—L(50)

e+ ) o Bt e

R AEYdE
de= 74T
= 300 —+3
dE ;))Tbl(izo)—ing-

A Page 10 of 17 Points earned:
out of a possible 10 points
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8. The graph of a function is given in the plot below. The domain of the function is the closed
interval [—1,4]. Use the plot to answer each of the following questions.

TN
/N
yd AN

o _4,/ \-

(a) [5 pts] Estimate the area under the curve from « = 1 to = 3 using a Riemann sum.
The Riemann sum should use four rectangles of equal width, and use the left endpoint
of each subinterval.

f\:'—\/ AX:}-:L%—: A’7__

I Iﬂ\f‘f:ﬂ[}ﬂs—) Elf';_\

B

F) 5 4509)- L+ F() 5+ £ S) S
=2-4+5 45 L+ 3.0

= 3 247344 +">) =@'

(b) [5 pts] If you use the left endpoints on each subinterval to construct a Riemann sum
to estimate the area from = = 2 to x = 4 will your estimate be more than, equal to, or
less than the true value?

Lekk ud\?o'm’rc will \dlﬂ\o\ an answey Thak 1S ﬁrm’rer Hran

Hhe true value because. the function 1S o\ums\r\g on Hat
'\(M\rmﬁ.

A Page 11 of 17 Points earned:
out of a possible 10 points
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9. The graph of the derivative, f’(z), of a function is given in the plot below, and the domain
of the derivative is [—2,4]. Answer each of the following questions.

Y

. .
\/ V=i S'ﬁﬂ o £
2 | + =
| | | |
-2 | 3 4
1
benavior of £ s
UreaS '3
—2 -1 1 2 3 4 L. . . :
[ \nCrenSing [ WS | |
| 7] o
—1 - | E) y
(a) [5 pts] For what values of z, if any, are there local extrema for f7 (Indicate which
values give local maxima and which give local minima.) Ignore the endpoints, x = —2
and x = 4. X=3

lotal max at X=3
(igﬂo\a Lol Minuma o x=-1 ILD

I ianaS'\nﬂ

I
ﬂ@\a’%@ Rt

(b) [5 pts] For what intervals of x, if any, is f increasing?

on (22)

dw o [1,3)

(c) [5 pts] For what values of z, if any, does f have an inflection point.

anie, ¥ o . :
detvens gb mcmsmj

("= ') dhanges Sign ab x= -1, x=0)X=1, and X=7

s fowm weveasing b dereasing, or Hom
X Wnote voluwetd oF X

(d) [5 pts] For what intervals of z, if any, is"f concave down?

2,0V Y)

\ ok Yo W (\oSed Wervals 'lf\S’ﬁw\d

Page 12 of 17 Points earned:

out of a possible 20 points
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10. An object is moving on a straight, level track. The graph of its velocity in meters per second
as a function of time in seconds is shown in the plot below. Answer each of the following
questions.

Velocity (m/sec)
24

1

1 2N 3 4 Time (sec)
—1

(a) [5 pts] The object’s start point is its position at ¢ = 0 seconds. How far is the object
from its start point at the time ¢t = 4 seconds?

5(“)'3("3:](}(&\&’&: 3-}2 =3 Md’d(\

(b) [5 pts] Determine the average velocity of the object between ¢ = 0 seconds and ¢ = 4
seconds.

oy vc\oc\’r\:\ Ln S(o) SVL’CW\’C L 5(3) =
mefey.(d por
Seon

(c) [5 pts] What is the total distance traveled from ¢ = 0 seconds to ¢t = 4 seconds? S {'\V-(_,
{
Break down [0d) inf 1atervals whee - motion is all_n o
v

‘ ahve direchion (v<0).
ér ?1(:2&\(:?330;?{; ASOV\:%\»N*S in the posive. direchon
O'l

). ( v(t)dk= - 7. o S 2 units 1n the V\eﬂac\\\l& dir¢chon

Thedotal dictance. taveled K [3+3 merar§ | = ozlvv\c\uS.

A Page 13 of 17 Points earned:
out of a possible 15 points
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West
11. [10 pts] A car is moving North at 65 miles per hour. A person is walking due Fast-on a
different road. Determine how fast the person is moving at the moment when the person is
50 miles West and 70 miles South of the car and the distance between the person and the
car is increasing at a rate of 55 miles per hour.

X
ar goal * 4% (ond then Speed)
-
=SO mi  dx_ du -
\3 )\\5):70 hr:'. _&_ggw\,‘, ?ac S mph
\>UrSO!\
X'+ tf: i SDI.}‘]olz 2 N
L 7S0+4900 = 3
X E R R 76 -
-;\'\if &- J %& _ 30 65)-10(LS)  naikes
X SO PLV hmr
A Page 14 of 17 Points earned:

out of a possible 10 points
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12. [10 pts] A component of an engine will be connected to a heat sink by a cylindrical rod of
length 8 cm with radius r. The rate of heat flow through the rod is given by

1
G = —ur?
gHr

where p > 0 is the thermal conduction coefficient. The cost to make the rod is equal to
the radius plus the thermal conduction coefficient. If $30 is allocated to produce the rod,
determine the radius, r, and thermal conduction coefficient, p, of the rod that will maximize
the rate of heat flow.

%oaﬂ‘- maximite. G
Cost=rtu 3o=r+/,

G= %}AT-L: ‘%(30“')Y1 = -%—(30(1—\‘3>

domain * (o,%o nce 20=rtp; and M?0,¥>0

I _3 - :
L= gllor=3t)=g (v ) czj:\épy\»x 2% Jevivaiive
trifical number: = 20 / et nShead

(0) 20 ) <2017’Ow since G changes Hrom incveas'mg

I =20 o0 22— to decreating, Glas 4 locad mox
¢ |eM)=% 62)=% ok = 7_9, Since Yhere ic 02.\0\:)

il _ one Crifical wumor; e Lo
bgFmg\.‘“Cmg‘"j deceasing mox S oan alsoluke MoX -

eat fows is Miimizd Whon Y= 20 m and p=10.

A Page 15 of 17 Points earned:
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13. [10 pts] Find all points, other than (0,0), where the curve
P try+yt = 0

has a vertical tangent line. Your answer(s) should be in the form of coordinate pairs.

Q\A%( s undthined, and Secant s\oyd apyoadn Tx.

x4 X'%Q O 3‘31%%: O
xﬁw dy = -3y

%% (x +3\3") =" 3x1—3
2% ndd:mcd whon Xy %\3 =0
ii& X

X473 X="
3 also: X +X\j’f\j =0

“\3““%*’“) O
-Z'I\a 33“3 O

\;ﬂ% —1\ O

y% —T\‘ﬁ;l _3

- =% - 3
IR REOhE

B

A Page 16 of 17 Points earned:
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Extra space for work. Do not detach this page. If you want us to consider the work on
this page you should print your name, instructor and class meeting time below.

Name (print): Instructor (print): Time:

A Page 17 of 17 Points earned:
out of a possible 0 points




