University of Georgia Math 2250
Department of Mathematics Final Exam Fall 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:

Soluwhons

Name (sign): Name (print):

Student Number:

Instructor’s Name: Class Time:

e If you need extra space use the last

Problom Potnts Potnts page. Do not tear off the last page!
Number Possible Made e Please show your work. An unjusti-
fied answer may receive little or
1 25 no credit.
2 15 e If you make use of a theorem to jus-
3 15 tify a conclusion then state the theo-
rem used by name.
4 g e Your work must be neat. If I can’t
5 5 read it (or can’t find it), I can’t grade
it.
6 10
e The total number of possible points
7 15 that is assigned for each problem is
8 15 shown here. The number of points for
each subproblem is shown within the
9 15 exam.
10 10 e Please turn off your mobile phone.
11 15 e You are only allowed to use a T1-30 cal-
12 15 culator. No other calculators are per-
mitted, and TI-30X Pro calculators are
13 20 not permitted.
14 10 e A calculator is not necessary, but nu-
merical answers should be given in a
Total: 190 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. You do not have to simplify your answers.

(a) [5 pts] g(x) = 32° — % — 900

g (z) = ISx4+4yo X-S

(b) [5 pts] h(r) = b5rcos(r—3) —4r+ 10

W)= Selsinle-3)) ¥ os(e-3)-€ -4

(c) [6 pts|] f(t) = arctan ()

A Page 2 of 18 Points earned:
out of a possible 15 points
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(d) [5 pts] R(z) =5z — = Gx- (ex)(xﬂib*'

2 -1

R(r)= ¢_ (&NeX- X V<2 -1 X
B s SRR & AR

(e) [5 pts] P(z) =52 tan (Vo — 1)

P = Gyt {5e)-$ed ™ ton{ET ) 10X

A Page 3 of 18 Points earned:
out of a possible 10 points
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2. Determine the the most general anti-derivative of each of the following expressions.
Print your answer in the box provided.

(a) [5 pts] 102* + 42 — 100

Most general anti-derivative:

1§x3* 21X 100X +C

(b) [5 pts] 4sin(t) — 8

Most general anti-derivative:

-Yos(k)-3t +C

(c) [5 pts] xcos (2®+1)

Most general anti-derivative:

Ji (X D+C

Page 4 of 18
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3. Evaluate the following definite integrals. Print your answer in the box provided.

(a) [5 pts] /1 (e —t71)dt

(e b))

Value: (Q‘L_ QMU-\\ - (e - QM(\)\ or Cl_& _ RM b—\
(b) [5 pts] /0 o sec” (2z) dv = [;‘_‘\M(?-Xﬁ-‘;/%
- Lon(%A) - & anle) -1

Value: %‘\‘N‘(ﬂ/%) - -\Z—‘\nr\ (‘).. D}

—— @b [ s "zl =

[.Loy(sm(x‘\] =41 aV(.S\’\ \/4

- X dX
(v4) - LNL"V‘(O) lavc&m(‘lq)

Value: _7\—. a.VLS\ﬂ(\/‘-\) - JiGVCS\ﬂ(O 3

A Page 5 of 18 Points earned:
out of a possible 15 points
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is shown below.

af .
dx

1, where the graph of

4. [5 pts] Make a sketch of f(z) given that f(0)

I

(The grid lines are one unit apart.)
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Points earned:
out of a possible 5 points
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5. [5 pts] Make a sketch of ¢'(x) where the graph of ¢ is shown below. (The grid lines are one

unit apart.)

T T

e e e I

AN

/

g

Points earned:
out of a possible 5 points
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6. The derivatives of two different functions are described in parts (a) and (b).

(a) [5 pts] The graph of the derivative of a function, g, is given below. Determine all
_— values of ¢ where a local maximum or a local minimum occurs for the original function.
Provide a brief justification for each value of ¢ you give.

/
G A ‘
l This is
‘ the derivative

SilsV\ of o/ Q(__% | Nea I .POS FY\LO(
bewavior dcr

Based on '\r\cvu\s'lf\@[ Auma,% bhayior , % has MO minima
ok L=30ond k=l and il maximo o t=0ovd t=C

\ \A\L
\n N\
R A IS EAD AR

A Page 8 of 18 Points earned:
out of a possible 5 points
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(b) [5 pts] The derivative of a function, h, is given by

(2> — 1)
244

where x is any real number. Determine all values of z where a local maximum or a
local minimum occurs for the original function. Give a brief justification for each
value of z.

cnhml nmper (- ;* e
- _- »L : —
Wiy Wy 3
& ! |
W mU( _| _deer nLv
\ /
Dwe Yo mcrea\Smﬁldec\rms' var \v Whas & Loud) WA X
wﬂ(-\w\dabom& nodcx-\

D\
7

A Page 9 of 18 Points earned:
out of a possible 5 points
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7. A car moves along a straight track. The car starts at the origin and has an initial velocity

of 2 m/sec. The car’s acceleration is

a(t) = —6e* m/sec?,

where t is the time in seconds and ¢ > 0.

(a) [12 pts] Determine the position of the car at time ¢ where ¢ > 0.

Vi) = 2¢ T +C

2=v(0)= 2e°¥C

2=2xC

c=0
V(’c\=’)_e-3t
sw= 2 4D

_ 2

6=5l0)="3 2°+D= A%
b=

=5 + 5|

(b) [3 pts] What is the car’s position after a very long time?

Jt,\'M S(ﬂ=-?§-0+ %:7‘-3: meXer S
200

Page 10 of 18

Points earned:
out of a possible 15 points
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8. Information about two functions and their derivatives are given in the tables below. Use
the information to determine the values of each of the quantities below.

f(t) f'(t) g(t) g'(t)

W N — O‘w
W N = O‘w
— N 0o W

CO[\DP—‘O‘H-
— W 0O
OJ[\DP—‘O‘N
o B O g

1 1
~N Ot W N

(a) 5 pts] & (2(1) —4g(1)) at 1 = 1.

= 280)-49(0)
2(L) - 4%
-\ -2

-fl

nii

(b) [5 pts] - (27(1) - g(1)) at £ = 3
= 284 (D) + 1 B)y9®)

= 20NN 2(0)M
=[2

(©) 5 pts %(— g(f(t))> att=2,

= —%’(-‘: (1\\ ‘ {:I(‘D

A Page 11 of 18 Points earned:
out of a possible 15 points
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9. Answer the questions below for the graph of the equation y = 2 cos (y — 7).

dy
5 pts| Det ine —.
(a) [5 pts] Determine T

%?2 = -ZSin(\:)—ﬂ:)- ( g‘%—ﬂ
:i_\)j(: 6 "(‘3:“X> Z\i + WinlyT) T
da%’rlsir(‘-ﬂ X\ ‘i% =M 5\“(‘3'“X)
%Q( \4 1sin(~3-1\x3\ = I 3""(‘3‘“@

? W '5'\/\(\3"1TX3
" Bin(\:\-ﬂ)ﬂ

(b) [5 pts] Determine an equation of the tangent line to the curve at the point (3,0).

P msinb-™) _ TW__ oy
GO mnlb-2) ~ \+2

\\3—0 = m(x- 37;\\

or 3:')]]‘)(_'['[
(c) [5 pts] Find a point, (z,2), on the curve where the tangent line is horizontal.
b=2mSin (2-TIX) 2=2t05(2-TIX)
O=5\n(2-TIX) | = (os (2-TTX)
k=X oy o 27TX= 24, Lany inkeder
kr-1=-TX "3T 2-up=TX
- ATy Yo

[ ) 9.
Find ont % that %{ks In X=7'—_‘\$1— and X = %‘- On<¢ Corr2¢r anSweyr

s x=2-0 =2/T7 (but there ore bYwe (orrect answers).
A T Page 12 of 18 Points earned:
out of a possible 15 points
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10. The graph of an object’s velocity is given in the plot below.
Vel. (m/sec)

N
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(a) [7 pts] Approximate the integral of the velocity from ¢t = 1 second to t = 4 seconds
using a Riemann sum with right endpoints and four equally spaced sub-intervals. (You
do not have to simplify your answer.)

AX:E_\_

3 \
0 D%, %, %) E%.“ﬂ

FOAY % + £ (%) 3y + £(%)- %4 ¢ F(

_q
S 220131220

(b) [3 pts] What does the number calculated above represent for the object?

Ta's on ¢Shimaked displacoment for Hae oject fvom
-1 b =Y.

A Page 13 of 18 Points earned:
out of a possible 10 points
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11. [15 pts] Salt and Pepper sit on a table, and they are 1 meter apart from each other. The
top of the table is 0.8 meters above the hard tile floor, and Salt is near the edge of the table.
A cat jumps on the table and gently pushes Salt over the edge. Salt’s vertical velocity is
v(t) = —3t m/sec., where t is the time after being knocked over, and the negative direction

is downward toward the floor.

At what rate is the distance between Salt and Pepper changing at any time after Salt falls
off the edge of the counter and before Salt hits the floor?

Salt (m Pepper
N——-\)

_ © an
I n/(t)_ N @Y= 3L & a& "ﬂ wanhh:)

al 3c

%ﬂ: O

_,“5 _ (3/7,":7'\
F S e

 —

(%)

A Page 14 of 18 Points earned:
out of a possible 15 points
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12. [15 pts] A rectangle is inscribed in a circle of radius two centered at the origin. Determine
the dimensions of the rectangle with the largest possible area, and determine the largest
possible area. (Use calculus to show that the dimensions really give the largest possible

area.)

x ) M‘. WX Or A
/)
€5 ~em
A= HUX
Jowdn [g 7_3 ov (0)7*3

A= tixbaxt) o I )
-Yx* "1(1“\ x‘LY' Yyt - L-BX

K== e - e (o

oyihcad numbers & Le- Y)i -.;.(7?
X={zZ
wsing (o2} (0,2)
X [ A Lo,ﬁ.) (Nz,2)
°|S /2#‘2‘0 A(\\-—- NOS)®-L.S12
fipess o5 10
Locsl Mo, Dn\j one (N So it's an
okoluwie max

The \ar(ﬁ(&’r poSS"b\?- orea 1§ A=Y, and The &imensions ove
2T ord 24= 2[R = N Gnthes:

A Page 15 of 18 Points earned:
out of a possible 15 points
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13. Determine the values of each of the limits given below.

. 3 _
(a) [5 pts] :101_% (2° — 7z + 10)

=51+ 10
={-3C + 10
= |oD

TR I I R ppv (o L I P 2 __E
X5-00 Ux-1L  x>-40

(%) - %)zw--\-o _-

)
(c) [9 pts] lim (sin(x))* = 60 :E

z—0t

. . A R
| N = i X B(6n0A)=Vim 8 S Sinlx %
§"§ o*ﬂm[(mm\ %5 ot XsoF X7
_ ). (X
. g._\——s.mm .a;s(xj ~ im -8.(:.;5()9_. szuM<%ms(x) ﬂ (sinbb
= lim —x-* X-pt Sin(X) X061

x>0t

=-%101=0 ¥ back o the orijina\ - e_o;[D

A Page 16 of 18 Points earned:
out of a possible 20 points
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14. The power in an electrical circuit is given by
P = I’R,

where P is the power (Watts), I is the current (Amps) and R is the resistance (Ohms) in
the circuit. The circuit will be designed to have a constant resistance of R = 5,000 Ohms.

(a) [5 pts] Determine the linearization of the power in terms of the current for a level of
0.1 Amps of current.

P = SbOO 11 £ ()= SDOO (0. |}1: SO _or — P(D'\\=§D
1=06\ &M\?S £/(a)=\6 060 (a\)-‘- 1600 (0.\) =000

L= §(a)+ § (a)(x—ﬂ
L0)= 50+ 1006(x - 0. b P So+1060 (T-0.1)

(b) [5 pts] For the final design the power should be about 50 Watts, but it can vary by
+0.1 Watts. Use the linearization or the differential to estimate the possible change in
the current.

p_so % 1006 (T-0.1)
v T 1 O.\ NT
d® = lobboL 4
dg=df A Ol A]'_R:__?“D:amps
lo,oob L ™ o, 000 (0.1 Db
dT /] 000l owrgs
A Page 17 of 18 Points earned:

out of a possible 10 points
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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 18 of 18 Points earned:
out of a possible 0 points




