Name Solutians Rec. Instr:
Signature Rec. Time

Math 220
Final Exam
December 13, 2017

No books, calculators, or notes are allowed. Please make sure that your cell phone
is turned off. You will have 1 hour and 50 minutes to complete the exam.

Total = 200 points. Show your work unless stated otherwise.

Problem Points Points Problem Points Points
Possible Possible

1 12 9 10

2 18 10 10

3 8 11 8

4 24 12 24

5 12 13 12
|
I

6 10 14 8 ‘

7 10 15 8

8 10 16 16

Total Score:

1



1. (2 points each) Evaluate the following for the function f(z) graphed below or
state that it does not exist. No work needs to be shown.
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a. im f(z)= 2

Sl SN
b. lim f(z) = — |

c. lim f(z) = - |

3

d. f/(3.5)= | (siope oF ‘I'Cmac\n‘l livne )

e. Indicate all values of z between -3 and 4 at which f(z) is not continuous.
- 2 2
f. Indicate all values of x between -3 and 4 at which f/(z) is not defined.
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2. (6 points each) Evaluate the following limits.
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c. lim (22 +5)Y% =
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3. (8 points) Use the definition of derivative as a limit to find f/(x) for
f(z) =22 +z.
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4. (8 points each) Compute the followmg derivatives. DO NOT SIMPLIFY
a. f'(t) where f(t) = sin®(Int)

f G\ﬂ[ﬁn‘f?)g
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b. % e tan™*(z) (Here, tan™'(z) = arctan(z).)
3X
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5. (4 points each) Let f(z) be a function with f'(z) = 2*(z? — 4)(z - 7).
a. Find the critical points of f(x). X = O) 2,- Z) >

b. Find the open intervals where f(z) is increasing and decreasing.

NS AT S
@/x) | b e = \/
;-2 f o T 2 T 7 TT&H xz €
44 - #or - = = 3 +4 1
intredasing * (- 2 ,0),00,2),(7, av) (or (—2,:2)//7/”0))

clect‘ea;/na .-2), (2, 7)
c. Classify each crltlcal pomt as a local minimum, local maximum or neither.

- 2 /OCQ»O mre .
g neither
2 loted max
7 /0(.42/ min
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6. Let g(z) = 22% — 5z,
a. (6 points) Determine the open intervals where g(z) is concave up and concave

down.

%'/x)- | A% ~ZOX ,
8”/»«): LOXT-40x%= 60 xz/xz— ) =40x2/x—/)/x+l)

v N v concave wp : (~90,-1) (1,)
"1 R e o
T -t Y concave down (=1 0),(0, f)
l ° '-XT: ‘/7_ ! 'Tef“ X2 /\_/)\./\./'
tes t0F R = or (-1,1)

b. (4 points) Determine all inflection points of g(z). Just give the z-coordinates.

X= -0 1 .(__uj)qere (a‘naa\/ffi—g ckqma 95)

0

7. (10 points) Consider a, rectanrgvle'w;l:’.chfedg.és of length z,y. If z is increasing at
a rate of 5 m/sec and y is decreasing at a rate of 2 m/sec, at what rate is the
area A of the rectangle changing when z =3 m and y = 4 m?

| y AT )
Given YWyt = 5 % Fec ; KT -2 e

% d+ J
Fund d‘p‘/d.( when X= 33/:*{,
d A _
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Z 3 [-2)+ 48

= ~6+20
[14 m%ec

) substilute x = 3,7! ‘1
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8. (10 points) Use 1mphclt d1fferent1at10n to find the equation of the tangent line
to the curve zy +y* = 2z — 1 at (2,1).

Sl_ (x)/ 7) (u{-i) Tcmi&eﬂ‘ line *
% y-—ﬁ:M/X"X@)

> x-/+/“f/’= 2 y-1= % (x-2)
= "/)H-Z =z 2~ i
y /) Y o yzEX 4

2.
7)/ =7
+2)’
= - 2'~i : b
»7/ (2,15 242 _ H

9. The velocity function v = v(¢) for an object moving along a straight line is
graphed below. The horizontal axis is time measured in seconds, and the
vertical axis is velocity in m/sec. The arc from (4,0) to (6,0) is a semicircle.

a. (2 points) State the time intervals when the object is moving to the right,
and when it is moving to the left. 3

Rugud (v>0): (0,4) | Left (v<o)» (4, ¢

b. (4 points) Let s = s(t) denote the position of the object. If the object is at

position s = —3 when t = 0, where is it after 6 seconds?
i
S(é)"S[O)«-fVC/Ll*_ ﬁ.—.'S:‘Z"/Z“‘T"l -5
o

» L
s{)=-3+H~-zm = [- T
c. (4 points) Find the total distance the object travels during the time interval

[0, 6] seconds. g b

- L
Tokal distance = ) vidt = f+B=H + L
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10. (10 points) A rectangular fence consists of three sides costing $2 per meter, and

one side costing $1 per meter. If the area of the rectangle is 12 square meters,
find the dimensions that minimize the cost of the fence.

.,_EZ.__ﬁBZ_ C=cost = X+#2X+ zg+z/=3><+w)f
gZ\f’_JY vollm  bep 1eHE TF’&“
g% Az xy=1z = y=1%x
Given thad A= 12, m-m,mrzezc.
C-= 3x4‘-{/‘: 3 X+ Lfv‘%:3x+'_"(*27<-)
dC - 3-4gx =0 2 37 T A=1b D x=Hn
dx ' v=12 -3, (x20)

u

_ . +
This 15 @ Pioiemygens. SIACE C-“" 0 as x>w ancf a5 X >0 .

11. (8 points) Estimate the area bélow the curve y = 2% + 2 over the interval [0,3]
using Rs, the right end point approximation with three rectangles. Also, make
a sketch of the graph of y = z2 +2 and illustrate the rectangles on your graph.
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12. (8 pOlI'l;;b each) Evaluate the follow;r;g integrals. _ Jx _ led x = 2U
/e _mz :fe JX~JW dx = 2du
=L 5% _ [2dy :'-efxijdq
5 JH-Hu? ] Tz JJi-ur
- 5 X
"’fex-sfh u) +C | uz %2
-y X
ZJS-GSX-—SW) //z>+ C
b./sins(Zx)cos(Qm) dx w= Sin /&X‘)
du= os (ax) 2 dx

x=| Duz=dnl)=(
dx x=e >usbale)=|

¢ (Inx)?
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13. (12 points) Make a sketch of the region with z > 0 bounded by the y-axis, the
parabola y = 22 — 2z and the line y = 6 — z, and then calculate its area.

o R L B e e Pavahelasy= X =-2%X= X/X‘Z)
i: b ey IR =LK 7 - /

M. - NG AR i f s et s My :v’)-/-eo"cepfs x=0, 2 J vertexs ;f
NN Tnfersection s %-2x=6-x
TELEIIN iy 5 é-x 2
LA N F XT-x-6=0
A ARENE 5 (x-2)/x+ D) = 0
R I x=3,y=3 5 xz 2, nef relevad
S 7..3 ({ é : Xz ;_(_3 3
- - _ '2__ C/)(’ - jé-f-)(—x. Y = 6X = =
Az f;(é x) - (x*-2x) A 3
o~ _Z bt = %_,_7 /31 5
=g + < g 5 or

14. (8 points) Solve the initial value problem @) = 43 — sint, f(0) =
SHY = [t smt) ot = 4 Yk coslt) i C
flo=1 = | = O +tos(o)+C =1+C = C= ()

£[$)= {"’4— co;[l‘)

15. (8 points) a) Find the linear approximation of f(z) = /= near z = 9. ,/ |
Ly = $)+F00) (x-3) )= fams, Py 0N
3 + “Z /><-9>

i\

b) Use your estimate in part a) to estimate v/8.9. 1

ML,(-gj):_ _[39?) 3‘*""’3“ 60
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16. a. (4 points) Sketch the region bounded by the y-axis and the lines y = z,
y=3-+ %:c, and find the indicated volumes.

T A
7: Tnlerseckion %= 3%3 X
S L ox = = =
[T T Y=gk > 5xF2 B x=L
R R et 7 7 i S Yzé4
O 7 L OO
i S S
l!—: : 1 Ih_
0o 1 2 3x4 5 6 7

b. (6 points) The volume of the solid obtained by rotating the region around
the y-axis. Just set up the integral. You do not need to evaluate it.

'\-—r*\-—»’ﬂb}j dV=2mrh dx :2’n*>((3+-'ix-x dy
= 2T X (3"’“§.X\ d x

yA
V = Qﬂ”fx/3~é><7 ol X
0

c. (6 points) The volume of the solid obtained by rotating the region around
the z-axis. Just set up the integral. You do not need to evaluate it.

T8 A\/=Tr’(ﬁl~¢*2)clx
R4 :w((3+§x\1~x"\ d x

e e - ey

2

6
\/ = v Cg-&%_x)?-—x d x

0



