Math 241, Fall 2016, Final Exam

Name and section number:

Solaﬁms

by
D. Nuen

e You may not use notes or electronic devices on the test.

e Please ask if anything seems confusing or ambiguous.

e Show all your work (unless for a multiple choice question).
e You do not need to sirnplify YOUr answers

-,
e Good luck!

Question | Points | Score

1 6
2 6
3 8
4 12
5 6
6 8
7 8
8 18
9 10
10 9
11 15
12 6
13 8

Total: 120




1. Choose the option that best describes the limit in each case. é
-2 > 3-2.

a:2+z+1 wm‘t Jl'nl?,(. ":i‘

(a) (2 points) lim

(a) 4/5, (b) 5/86, ({) 6/7,! (d) does not exist.

-t e Limit Typt

(b) (2 points) hm —
WSO T
/%

(a) 4, \ (b) — T,S (¢) 5, (d) does not exist.

(c) (2 points) Il_l_:?+ :c2;2++1 L]m'l't -t‘jTuﬂ q 6+ —,——‘—-—i- - gd

’ 5o 60&
Vagﬁs X—23 = ot

(a) 0, (b)1, ?(c) oo,! (d) —oo.
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2. (6 points) Explain why the function f(z) = z* — 42% + 1 has a zero in the interval [0,1]. Be
clear about which theorem, or theorems, you use in your explanation.

Inlrevmeo\]ﬁ{ Va fu-L W
'P Ts ConTinuene €VeY e
+(0) = |
£()y=-2.
Becaust £y > O ~ —F(‘))
ﬂw Lor seme o<c<l,
£(0=0.
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3. (8 points) Using the definition of the derivative as a limit, compute f'(4) if f(z) = /=.

(Warning: you will get no credit if you use the rules of differentiation).

A1) = Ll T it
h->o

= Qoo N £ =V \J“w +V§
hso — +\J’_

_ (4+L1)—LL
h>o h(\}4+ +V& )

= M

h> o ’4(\/41—% +r)
— ! /
Lgf;? Vieh +HF

—

!
/,_’—/
Vi Fo tVH
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4, Ditferentiate the following functions. You do not need to simplify your answers.

1+ 23
(a) (4 points) f(x) = i
5y 1

14z

L) = LB (14+%) - (14 X

Cl+ )=

(b) (4 points) f(z) = (z* + 1)

£hy= 3OS BxS

(¢) (4 points) f(z) = ztan(z).

Pry= L twnoo + x sec” GO
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5. (6 points) Use either linearization / linear approximation, or a differential together with the
fact that /9 = 3 to find an approximation to 4/10.

g F(x)=Vx. B
Lrnearl%a-hm a‘/{_ Lase e«w—/_(‘ a= 1

yrelc.(s ‘P‘(%) \/’— = —f—(G{)—'

__l -V ._L
L= v XS f=21 T T8

sz 3 # L(x—19).

Thon
Vi = (1) = L (10)

\\

N
+

|

~
S
~Q
\—

= 3+7¢
_(u
| &6

Page 6



6. The graph below is of the equation 3%z = 1.

(a) (6 points) Find an equation for the tangent line to this graph at the point (-1, -1).
s'h Veé‘j )

S - >t
Timpheit dbfordutiztion SHer
<ptve

A't’)(":“/ U:”I)
3 |
/_' —"("‘3 — =
g = SR 51
“Ton hu‘u} —-(-l):”"?(x--l)

(b) (2 points) Sketch the tangent line computed above on the graph.
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7. (8 points) A container is in the shape of a downward pointing cone. The container is 2 meters
high, and has a radius at the top end of 2 meters. Water drips out at a rate of 1 cubic meter
every hour. How fast is the height of water in the container changing at the point when the
height is 1 meter?

Hint: the wolume of a cone is given by V = 3mr2h, where r is the radius, and h is the height.

Given AV = =1m>/ e

water —> ‘ii VOlW"_QW"‘ Al :\_T

\eve _____ gTrY" h
8/ Sf"*"lar £,

7/
\ = h =7

—

'ZAY“
V s
il-%:'}gTTBr Ak

dV _ _

At l":’\/ dc ~ l/

_\: W(132£

\ _ 0[!(‘
—% Tk
Water Flh a ot

|
= m /.
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8. Consider the function f(z) = z° — 222,

(a) (4 points) Find all critical points of f (just give the z value(s)), and classify them as local
minima, local maxima, or neither. Justify your answer for full credit.

SET

+y= 35 X =0

X(3x -4 =0
Cy]‘hcal Fd‘ﬁd&; =0 X = "f‘/_’é

ﬂc@,“,’i/‘i’" A
D O 4—/3

27
AL T LOCAL
L Conelasims -7 ABX MIN

(b) (4 points) Find all inflection points of f (just give the = value(s)). Justify your answer

for full credit. s~
Lhy=6x~ 9 =0

o
4"2(;0 = 9 7
— 2

A N

—p Conclusiow a8 TP at )(:2{3

(c) (4 points) On what intervals is f concave up, and on which is it concave down?

Cmczwe W (=2 %),

C«'mme b 6w (}?;',0‘3>
‘f
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(d) (4 points) Find the absolute minimum and maximum of f on the interval [0,2], and where
they occur.

Use EV.T. CO‘M?BN cvtiesl ?onm and ch,D&UIZ

94 FZ
x=0 F()=0 ..-_@_
s B0y (Y2 (8- 4T

Y=z L@)=28-3=0.
X ot O af x=0,<
? —3%244q9 a—z{LX:q’@

n
) (2 points) Which of the following is the graph of f7 Circle the correct answer.

M=
M

(B =
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9. (10 points) A rectangular box with a base and sidesm is to be made with a volume
of 1 cubic foot. The base of the box is to be square. I'Ind the dimensions of the box which give

rise to the minimum surface area.

ezt X'y
%}’Slww:) Ej /'2_

§ur€m areals
b / BomM . 514
. C= x*+ HXY

—

S ::.‘>('2"+ Lh( (.)?2')

o
S:x?”ri - Domam X7

4
%‘S 2K A__QLQ_?LILO

- _Z,_:-;-' x>= 2
~ % =2
3
%;;)‘( e t+ -+ +




10. Let f(z) = 2z + 4.

(a) (6 points) Compute a Riemann sum for this function to estimate the integral ]‘13 f(z)dz.
Use four equal length intervals, and use the left endpoint of each interval to give the height
of the rectangles that contribute to the Riemann sum.

a=l, b=3, n=4
- w= I e
Ax =233 = g = = gp0=2xt+Y

1 3 zZ % = 5
=g 13y $(y=8 FE)=T
R}@mwnsm =3 (é+7+8+ﬁ>% - E

(b) (3 pgints) ‘What is the difference between your estimate from part (a) and the actual value
of [ f(z)dz?

f’?’—fi(ﬁ)&)‘ = f'3(2x+7?§4¢< @R dé@g@méﬁ'j)
= X+ Tx ||

=(9+12) ~(1+4) = 21-
Tée differonce is /15*161 — 1'

5=16.
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11. Compute each of the following integrals.

3
(a) (b points) /0 1 +$2)d:r:.

Xt BHT

= (349 —(oto) E

] =

&) :,;-r-:u,r)'.' ; il
f u® zdu
[
~ L dp ! _ g(/é—IB

[OR = -é-_('+741) II nSng ovamal [iwits a’? m‘{'eﬁrif'im:]

O

(¢) (5 points) /(\/’EE — cos(2z))dz.

jX%J% - fm(zxsk

= -—2—‘-7(5/ . 5m(2><) +C, l
5 L/‘Formoi?)

OR Cam Suls ’ZA:‘Q—X.
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2
12. (6 points) Find the area of the bounded region between the graphs y = z° and y = z*.
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13. (8 points) The following picture shows the region between the graph of = 2 — 242 and the
y axis.

Find the volume of the shape obtained by rotating this region about the y axis. Use any method
you like.

2 1 J
(/{S'né Aﬂ/ x=2"%Y Us & ) 2

2 = 2-X !
4 3'7-, 2=X
Y=<




