University of Georgia Math 2250
Department of Mathematics Final Exam December 2018

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:

Name (sign): SO\WHO“S Name (print):

Student Number:

Instructor’s Name: Class Time:

e If you need extra space use the last
page. Do not tear off the last page!

e Please show your work. An unjusti-

Problem | Points Points fied answer may receive little or
Number | Possible | Earned no credit.
1 20 e If you make use of a theorem to jus-
tify a conclusion, then state the theo-
2 10 rem used by name.
3 15 e Your work must be neat. If I can’t
4 0% read it (or can’t find it), I can’t grade
it.
5 15 e The total number of possible points
6 20 that is assigned for each problem is
shown here. The number of points for
7 14 each subproblem is shown within the
] 10 exam.
9 14 e You may not use a cell phone or smart
watch. Please turn off your cell phones
10 20 and store them and your smart watches
11 16 away from your desk or table.
19 19 e You are only allowed to use a TI-30XS
Multiview calculator. No other cal-
13 15 culators are permitted, and sharing of
14 o5 calculators is not permitted.
e You do not have to use a calculator; an-
Total: 234 swers containing symbolic expressions

such as cos(w/3) and In(e?) are accept-
able. Include an exact answer for each
problem.
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Math 2250 Final Exam December 2018

1. Determine the following limits; briefly explain your thinking on parts (b) and (c). If you
apply L’Hopital’s rule, indicate where you have applied it and why you can apply it. Print
your final answer in the box provided.

(a) [6 pts] no explanation needed: lim (2" — 4z + 2)

r——1

= )4+ «— fne Yo stop here

= -1+4+L
=S

answer: l

ol =

— (b) [6pts] lim

z——oo |z — 1|
possible explanahins -
N X-l -
® (’itﬁ‘ | for x4\
@ x-1=-Ix-1] dor X2\

alnswer:

(o) [Bpts lm ! 2 i Se” _Se’_ S
il
answer: _g;
3
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2. [10 pts] Determine whether the function below is continuous at z = 3.
Use the definition of continuity to explain your answer.

dr —6 ifx <3

fx) = V-3

x_

if x >3

Method |
Lim §¥)= [AM (llx—L,) 12-b= G
X-3 \

Y>3~
Gy _\;
LUm 'HX) um \J:(-\': .\])_;-\-\F'S - )\(‘\;v‘g-\- ()( 3)(\\')_<+\r3> X_)g-\- JX+\03

¥ -
e o conhnuous od X=3.

Sinte \,\m%c) does no¥ exist, wi know +is ok
23

Method 2
b L
‘H@ 3 AL =lim =2 =) LW\ el RPN
U I 3 TN AB) v s
Y33+ X- X3 ¥-> 5;\3«\0*00/\ nuous o X

Since £ L, F10), we Inow
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3. (a) [b pts] State the limit definition of the derivative of f(z).

P = lim

$x+h) - § )
W

W->0

D__& 4}'(0): LIM
X0

F£x)- D

X-A

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

fz) =

F60=

= Lm
kYo

(I

kao(

1+ 2x

W-
Um £t )(,\HX)

\

OR

¢ 2(7%) Tl )

(\+ 2w )= (1425 2
K“G( (u,zx»fzh)(uzx) )]

%\'g\o[ W (u)xm)(mx)

" _)o (man»)(uZx)

-t
(1+2x)*

. (No points will be awarded for the application of differentiation rules.)

J;(x) -1)

X—w ~ x-a

o
»%(‘_n)n _yle(H’lx \+2.)

L) ( 1+1a-(mx)>
= Um 33\ Qom0+ 28)
X 2o

= ¥$“a x-a( \+2xi\+').n\

iV 2Ax=2)
'}’f{}’,‘ N ()

\,\M -2

= w0 (N1+20)
il
(\22)*
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4. Determine the first derivative of each of the following functions. Print your answer in the
box provided. You do not have to simplify your answers or explain your steps.

(a) [6 pts] f(z) = 72° — 2%/5 + 2018

fla) = 38xt- BXHE

er X -\
_(b) [6pts] gx) = = ¢ (x%s)

2+ 5

J(z) = (x"+S\e."— & (@) - e"(x?.zx-i-S)
—(x'z'*'g'iz (x*+ YT

- -1
or %' (X)= e -\(%*S) 2% + (K15)- €
_ (c) [8pts] f(x)= z° cos(4x)

fila) =
X" ~Sin(44 + cag(4)-

(d) [8 pts] f(x) = arctan(z) + V27 + 3z

, . =\
filw) = e L (x"+3x %2, (’Ix"«k’é)
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d
5. (a) [10 pts] Determine d—y where 22° + 327y + y° = 4.
x

Print your answer in the box provided. You do not have to simplify your answer.

bx*4 ’5)(7‘%&3 + (oxts\-gj"%ﬁ =0
%44 *3\&‘%: -l bxy
4 (3743")=- by
%_'QX— _-k(xq)

x +’6~3 Xty

dy _ = x(x
dx _%%

(b) [5 pts] Determine all points on the graph of 2z* + 32*y + y* = 4 at which the curve
has a horizontal tangent line. Give your answer(s) in the form (x,y). (You may use
your work from part (a).)

- % (xsrnzf):o

VAR Y
~-2X=0 & ‘%._-x
ﬁ:g 2)( %)E-X"L]
_ Y3 - =
TM=2 x3= -2
X:EFE:—EIE

y=-2=33

) ()

A Page 6 of 17



Math 2250 Final Exam December 2018

6. Determine the following indefinite integrals. Print your answer to each part in the box
provided. You do not have to simplify your answers or explain your steps.

—— (a) [6 pts] /(1’3 — Tz +12) dx

Final answer:

1242
-\qx - 3% \2x¥C

— (b) [6 pts] /(\/ll_iﬁjtsec(x)tan(x)) dx

Final answer:

petsinf)r SebITC O =arttosh) ¥ SebdYC

—— (c) [8 pts] /esm(Sx)(cos(?)m)) dr = feu . “;‘;A\A - jié“_c - j?;e’gm(%x) +C

u= $nBx)
du= 3ues(3x ) aX

%A\H cos (2x)Ax

Final answer: Ji ZSI"@X) +C
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7. Evaluate the following definite integrals. Print your answer in the box provided.
You do not have to simplify your answers or explain your steps.

1/2
— (a) [6 pts] /0 (e® — cos(mz)) dx

Vo
- [ex- -l.ﬁ' %il\k“)(\x b
- (ev’-_ L-sin Q’/,_)\ G 5 Sm\&D

\
= eh-'-‘“""\

26 — 4+ 7

——— (b) [8 pts] /0 1 (;> (62° — 4) dx =J:\1|l7 du = [:';/\\u\‘\]u_\‘= S 4\ 'XM(’I)
we x2ix]

o = (bxS-Y4) dx

)="]
3((0\3: -4 47=4

Value:

RO R G
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8. [10 pts] Use calculus to determine the absolute maximum and absolute minimum values of

the function below on the interval [1,5]:

fl@) =2z —4)°

PO0y= X 3 (x4 + (x-4) 2x*
= 3y (x-49)%( % +(x-9))
= 3y(x-4)"(2x-4)

= 3 (x-4)-2(x-2)

M odnevone  £=0 ok x=)fn;2,‘+

A1
Ftx)
%'- 2?2— :2(;\ < a8
/ 25 < skS,

N = —[x
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9. [14 pts] Sketch the graph of a function f satisfying all of the following properties:

e The domain of f is [-6,—1) U (—1,3) U (3, 6]

f@)=1

e lim
z——

2

lim f(z) =

oo and lim

(z) =

o f(—4)=—1and f(2) = -2

o lim f
r—3~

e f is continuous at every point in its domain

e The increasing/decreasing behavior of f is given in the following table:

interval | [=6,—4) | (—4,-1) |

‘ decreasing ‘ increasing ‘ decreasing ‘ increasing ‘ increasing

S

b §

e ] Y A

3______

————q————r -

[N PO R B ——-

b e e

1
1
1
-
1
1
1
1
r

L S U
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10. Consider the function f(z) = e’

(a) [10 pts] Determine interval(s) on which f is increasing and interval(s) on which f is

_— decreasing.

2
¥x)= e 2x
2
0= &x' 2x

X=0

(-0a,0) (o)w)
POFe)="2e|f)=22
ﬁﬂnf’ — + |
thckm”Qﬁ]UKWMgﬁa

3
(b) [6 pts] Approximate the integral [ f(z) dz by a Riemann sum using four sub-intervals

1
- of equal width and left endpoints. You do not need to simplify your expression for the

Riemann sum; expressions involving powers of e such as eV? are acceptable.

hx= %%

-2
[,1$)0s5,8E2 SRS 2)

, as)t [, 2
e-Stre .Ji+é.-.,1;+e 3

(c) [4 pts] Based only on your answer to part (a), will your final answer to (b) be an

3
over-estimate or under-estimate of the true exact value of / f(z) dz? Explain briefly.
1

£ iS increas)
en [,3] % Lo
endgemts weld
N Mr W‘ad(
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11. Consider the function g(x) = 22 + 4.
(a) [8 pts] Determine the linearization L(z) of g(z) at z = 2.

LIX)= i(a) ¢ 8’&) (-a) } a'(x)—- X
a=
403=3
3’(2):: 29=4
Lix)= §+4(-2)
or Lix)=4x
(b) [4 pts] Sketch the graph of y = L(z) on the graph of y = g(z) below.

(c) [4 pts] Use L(x) to estimate the value of ¢(2.5).

3(1.5);\\5 L2 S)
LR.S)=4@Es)=Io
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12. An object moves along a straight line with position function s(t), where s is in meters and
t is in seconds with 0 < t < 10. The graph below represents v(t), the object’s velocity
function.

(a) [4 pts] Determine the intervals on which the object’s position function s(t) is increasing,.

ARDE-CTIRUD

(b) [4 pts] Determine intervals on which the graph of the object’s position function s(t) is
concave upward.

(037:3,[-("5) %‘r (O.'L\,(‘o,‘ﬂ

(c) [4 pts| Determine all values of ¢ at which the position function s(t) has a relative
minimum.

t=8
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13. [15 pts] The dimensions of a rectangle are changing, but the rectangle’s height is always
twice its width. When the area of the rectangle is 50 in?, the area of the rectangle is
increasing at a rate of 10 in? per second. Determine the rate of change of the perimeter of
the rectangle at that instant.

(60(& . 4P
— at
o h=2w aiven information

h=2w ')w\wn A= Din’, Aﬁ 10 m/

W
P= 2wtk A \O‘A( ) A= D=2:5"

L 7 -
=C1
P:Zmi—?.['lw} A— 2,5° / e
°=(ouo d;E);: L[oo‘ﬁJ
lo
et 0= 4.6-4¢
L’ﬁ’“‘"’/}b

o\kzg"yﬂ

L
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14. You plan to make a box with a square base and lid, with largest possible volume, and with
surface area 140 in%. Note: The last part of this problem is on the next page.

(a) [10 pts] If the square base of the box is x inches wide, determine a formula for the
function V' (z) representing the volume of the box (in cubic inches). Your function
should contain the variable z and cannot contain any other variables.

x YV U=x*h
140 = 21X+ 4xh
|40-2x%
4x =h

(b) [5 pts] Determine a domain for V' (x) which makes sense in the context of the scenario.
Briefly explain why you chose the domain you provided.

(0,F)
To wake stnsgwe need X70 ovd W20
O: lLIO'QXl
o

Noke : (0,0 | i€ alp appopriate
0 = 4o 2% T;\GW a\\o\;] & ‘oo w\ﬁ v
|do= 2;(7— wagt O

1o=%x>

X= ,S.—,D The problem continues on the next page.
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Problem 14, continued:

(c) [10 pts] Determine the largest possible volume of such a box. You must use calculus
_— to verify that the volume you find is the largest possible volume.

Y (x\=v':[(wox—7)<3>
V' (9)=4 (140~ b)

0= |40- bx*™
x*= (4O

x1: Ho/‘o :'Io[g

x={7%

@ %\“ﬂ (OJ\HEB for the domain -

OR.
2nd deriuative test: — 1% devivahwe st

v (%)= H ((12x ‘ v! )= Mo- 6x*
V" (M?Ig V\%m@w V(W) 5 (0:\\%/;) (@/ﬁo)

Yne el woX VBlwne v 4 —
\/ incmtsi/vs Ae((msiAﬂ
There's & Tl maxX X=\Y7T‘é-

Sinte hare's only ohe Ll numoer n (0,470)
| 1o % 2% i
Hoe rel max 15 dosolude . V=2 (140 5) )in

@) Usin (O)\h_o ] for the domain * wse [ or 9™ derivaive testdove Yo Shoio Hak
there!'s & red max oF X={T3 | Since V i¢ Gontiauous on (O,Hb], the W
must ol Ulee
Thok means there 1 Oun doSolute mox ot X=W;.

e wax olume s = H{io % - 2({ }) in3
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This page is 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. For
the problems where you want us to look at this work, please write “see last page” next to your
work on the problem page so that we know to look here.

Name (print): Instructor (print):

Class Meeting Time:
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