University of Georgia Math 2250
Department of Mathematics Final Exam ~ Fall 2015
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1. Determine the derivatives of each of the following functions:
(a) [10 pts] f(x) = 4r + 827

Fo0=Y + Lbx 2

(h) [10 pts] g(s) = 11 - = x(t+xY"

3’“\:%) or 4 =xCowT )G

(¢) [10 pts] h(e) = (2% + 1)* - siu(2z)

W60z (x> 20sl2x) +5in(x) - 2Ax% 1) 2x

Page 2 of 16 Points deducted:
out of a possible 30 points
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-l/3 =xM4
ez ke

(d) [10 pts! u(r) =

X+

Wed=Ex Py et

(e} [10 pts] (@) = cos(In(2 + («* - 1)*))

wWhd==$1n [IV\ (24 1Y )]' m 3()(1'-\? - Ix

-1
(£) [10 pts] w(x) = ffl‘;(:f;-liﬂ-; -hm(ngl) (x#1)

v/ 6= 4an(xS 1) (lxs )+ ety s (%4 1) St

(xeD)- sS4 1) - St = ton(xS417) -
(x+1)*

v =

A Page 3 of 16 Points deductect:
out of a possible 30 points
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2. Detenmine the anti-derivative represented by cach of the following integrals.

(a) Bopts] [ — Vrdr = ‘((x'b_ XVL)d)(

_ Yy 2%
_ﬁx-zx + C

(b) (10 pts] [ e dr = -7|_-e.7'x +C

A Page 1 of 16 Points deducted: -
out of a possible 20 poims
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3. [5 pts] Evaluate the derivative

d f*

- sec(ht) dt.
de [,

= x5ec(Sx)

because oF Hae Fundamientnl Tweovem of Calowdug

A Page 5 of 16

Points deducted:
out of a possible 5 points
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4. {10 pts] Determine the maximum and the minimum values of the function
_r_'

flr) = ue”

where 0 < r < 3.

>

-x} X-x* - x-XY Y-
PR=Xe (-1 e =€ (=ud)re
F(x)= e_x'xt(-'lx"-t X+ \3

£ does not exist:none
Ploo: DM x+l=0
('bu- l)éxf =0
Y=" x:\
Nnot in interval

DlO&E— Wi
| |1 %= | &—— aos WX

3 lze”: 2% 00"

(1S

A Page 6 of 10 Points deducted:
out of a possible 10 points
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5. |10 pts} Find the equation of the tangent line o

at the point (z,y) = (—v2.1).

_-uiz, _ 4
-z, -1
3= 5°x7 3
A Page 7 of 16 Poinrs deducted:

out of a possible 10 points
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6. A function, f(t), is shown in the plot below. Determine the value of each of the following
quantities. Briefly state the reason for vour result in one or two complete sentences.

3f - O
!

!

2k - — P
t

!

S i
= I
r I

| 1

o - L

|

i

1

!

{

4

H

= - L e

1 ]

2 3

a) {3 pts] lim,, f(t) = d06 not O(\d'
Tre ove-sided Linmats do not adree.

(b) [2pts] F(1) = |
Toere S o Solid dok ax (1, 1).

(¢) [3 pts] limes, f(t) = 3

The funchion valueS appvoa:.h 205 t o.ppmdves 2 fom either Side.

(d) {2 pts] fF(2) =]

Thave s a Sdid dot & (7—:0-

A Page 8 of 16 Points deducted: _
out of a possible 10 points
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7. [10 pts] Approximmate the integral

2
/ cos(wr) dr
I

using a Ricmann sum with three intervals. The intervals should be equal length and use a left
hand st (You do not have to evaluate your result and can leave it as a sum, but it must be
in a form that can be directly entered into a calculator.)

Ax= %2‘= % [?‘l%] [%_/%][%/ﬂ

K+ S HDS
2-
= ws(®) 5 + (os(l‘%}%- -\-(.05('*%-\ B

2Z -1 2 ;- L
=3t S 3+T 5

=0

Page 9 of 16 Points deducted: _
out of a possible 10 points
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8. [10 pts] Use the definition of the derivative to show that

d (., | S

(hint: the quotient can be broken mto two parts, one for cach function.)

o2 iy D g 2 )

k-ao h
35+ X+ 2 __L__ - )

= \.lM
W20 o)

St (2 L z%)@)
= i (MO L ()

= Um (+2m + &fm\

W0
= bx *'3‘5.’

X

A Page 10 of 16 Points deducted:

out of a possible 10 points
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9. [10 pts] A sketch of the derivative of a function, f'(x). is shown in the plot below. Make a
sketeh of the original function, f{r). given that f(0) = 0.

(Please double check the labels on the plots.)

A Function And its Derivative

f{x)

A Page 11 of 16 Points deducted: .
out. of a possible 10 points
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10. [10 pts] A road has two lanes going north and south. and the lanes are separated by a distance
of 0.1 miles. One car. traveling North, is traveling at a constant 80 miles per hour. Another
car, traveling South is traveling at constant 70 miles per hour. What is the rate of change of
the straight line distance between the two cars when they are approacling one another and the
straight line distance between the cars is one mile? What is the rate of change of the straight
line distance at the moment when they pass each other?

. dy _
“oﬂ SN M 3% when :;:'o.laM whun
%‘-'10 BT %—'KD

=otb

0. R ek ' _ = <Jox-¥b
" TN Y=o 7_\33«1:%: 23 jd% -& % =f:§o
b Yk
<
when 2= 1 - ‘a""i' ) =|"

=1 -.01= 19 , .
L y= {19 %:‘fl“—_ KD ?uwwur

whon T=0.1 (passing cach other)

= since. x i decreasing before that
%‘ O mh ii-'\m ond 'mmsit\3 arwordS

A Page 12 of 16 Points deducted:
out of a possible 10 points
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11. [10 pts] Sketch a plot of the function

) 2
fe) = ==

ey

Label your axes and indicate the values of all z-intercepts. y-intercepts. and asvmptotes in-
cluding for » =& —oc as well as x> oc, ‘F( —
. . 0):' o So — 0
. . - -(ﬂ’{u 5
X-Wntercept: Y=0 whon X=0 3 i L

“wmrr\u\asa”‘\’m xl.lf-:\box q "'l)‘(:"__;oo l—“)("-

“L;os a horiaprial a:g)m[ﬂv’rc
vzr-hm\ X 2. / peitive s
(gt - Ooma'ho x-y')_’rixﬂi)(—ﬂ

u e nNow

' —(——— —_ 7.
)l('-l-;h -1 L' \ (Mﬁ,ﬂ“ﬂha@tﬁ) ) X—"J 'L-l- lXH-)_&"“-\ o0
-Fa

Pos rhVL Nnow .
£60)= 0=tk ~2(x%4) e, 0
= _(x_-qu o qr éiWS‘ %4'——"%
g~ G -EC=9 b)) _ (x-‘l)(-'-lx}\-DX-r‘lY‘-lx)_-'-lx‘-}lbu- a3 Utauex
S T =AYy =1y =49)°
2008 i
-1 0 ‘2.

Points deducted:
out of a possible 10 points
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12, A car starts from rest at a stop light. At the end of 10 seconds its position is 100 meters
beyond the light. Three statements are given below. For each statement indicate if it must be
true, must be false. or if it is not possible to determine indicate that vou cannot tell from the

given information. For cach statement provide a complete, one sentence explanation for vour
reasoning.

(a) [3 pts] True/ Falset.s final speed is 10) meters per second

wt Enow the Speed oF the car) it may
w;yd:\% not i‘i imvdm% 10 mfs Gk Paak
Yime .

(b) [4 pts;FalsefCalmot Tell At some point in time its speed was 10 meters per

Second

If X&) S Yhe postion of the v ot Hime t, we

binow "UI?:’(‘;’): LR 0. By the Mean Valus

Thaorem, x'(©)= 10 for Some. € in (0,10).

(¢) 3 pts) True Cannot Tell It did not move faster than 10 meters per second at
any time.

Sinte the car Chartd ok vk (x/(0)=0), Bupdin +|l)

e Interviediake, Volue Theoruna, e cow waos gon Sowzf
Yoo 10 mfs for ome ‘wl'lod of fime. TH -Hng, o YC\{
& most 10 mfs fov e vegk of the fime , i owldnd
hoave vared 100 mekurs in 10 SeandC.

Page 14 of 16 Points deducted:
out of a possible 10 points
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13. [10 pts} A cistern for storing water will be constructed. Its shape is a right circular eylinder
with radius R and height H. It must be able to hold 1000 m? of water. The cost of the materials
is related to the surface area. Tt is 88 per square meter for the sides and is $10 per square
meter for the bottomn. (The top of the cistern is open) What dimensions for the cistern will
mininuze the cost of the materials?

H 10‘9'- mnWie (0st

- 1000
constaink enpation:  TTRH =1000 o H =128

-
B b= ()
¢ = (oXmRY)+ @YarRH) =10 R H16TRH
C = lowR +LTR (32%2)

¢ =lowR2 + WO goyvgin: (0,00)

3 _|,oo0 _ 20(TIR3-%00)
C_l - ZO“'R_ % = om - R-a. B

¢’ is dckindon (0,00)  ¢'=0: WR*-300=0

R=3 % (338
Fiesk derstive fest | (o, I ) (B, »)
C' c' ):20(1'\'-: - 0 .
(I _rﬂe Cl(lo)‘ﬂ%m @

C | dewreasi " WCress, "

The WSt fanchon has a (otad vanipwu 0% R:@ Sinte tere 1S M'ﬂ
one crikical number in (8,00), this loacal Minmum is oo Yhe abosolube

minimum. The lowest~Lost afioder bas dimensions R=3[® mekers ond
- wcters.

t=r )

A Page 15 of 16 Points deducted:
out of a possible 10 points
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Extra space for work. If you want us to consider the work on this page vou must write vour
name and section number at the top of this page.

A Page 16 of 16 Points deducted: ___ _
out of a possible 0 points



