MA 123 — Elem. Calculus Spring 2011 . 5 - (4& ' . )
EXAM 4 5/2/2011 Name: . O{ [GZ/{’ ; Sec.:

Do not remove this answer page — you will turn in the entire exam. You have two hours to do this
exam. No books or notes may be used. You may use a graphing calculator during the exam, but NO
calculator with a Computer Algebra System (CAS) or a QWERTY keyboard is permitted. Absoclutely
no cell phone use during the exam is allowed.

The exam consists of multiple choice questions. Record your answers on this page. For each multiple
choice question, you will need to fill in the box corresponding to the correct answer. For example, if (a)

is correct, you must write
Bl (o] [<] [q] [¢]

Do not circle answers on this page, but please circle the letter of each correct response in the body of
the exam. It is your responsibility to make it CLEAR which response has been chosen. You will not get
credit unless the correct answer has been marked on both this page and in the body of the exam.

GOOD LUCK!
1 [a][o] Ml [d] [¢ 1. [a] [l [<] [a] [e]
2. [a] [o] [<] MM [e 12. [l [b] [<] [a] [¢]
3. [2] [o] B [d] [e 13. [a] B [<] [d] [
o 2] [p][[] [ H 14. [ [v] [<] [d] [¢
5. [a] 8 [<] [d] [ 15. Bl [p] [<] [a] [e]
2] [p] [<] [¢] IR 16. [l [o] [<][d] [e]
7. [a] [o] [<] I [ 17. [a] Il [<] [d] [€]
. Il [b] [<] [a] [¢] 1s. [l (o] [<] [a] [e]
Bl o] (][] [e 19. [a] [0] [<] [<] EM
[al ][] <] 20. [a] [b] [<] [l [<]
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MA 123- Elem. Calculus Spring 2011
EXAM 4 ' 5/2/2011

Please make sure to list the correct section number on the front page of your exam. In case you forgot
your section number, consult the following table. If you are enrolled in a lecture with recitation, then
your time and location is based on your recitation, not your lecture.

Section # Instructor Lectures
001 Koester/Hamilton | T 8:00 - 9:15 am, CP 243
002 Koester/Hamilton | R 8:00-9:15 am, CP 243
003 Koester/Hamilton | T 9:30 - 10:45 am, MMRB 243
004 Koester/May R 9:30 - 10:45 am, CB 342
005 Koester /May T 11:00 - 12:15 pm, CP 220
006 Koester /May R 11:30 - 12:15 pm, CP 220

007 Koester /Kyriopoulos | T 9:30 - 10:45 am, CP 367
008 Koester/Kyriopoulos | R 9:30 - 10:45 am, DH 323
009 Koester/Kyriopoulos | T 11:00 - 12:15 pm, FB 307A

010 Koester/Robinson | R 11:00 - 12:15 pm, CP 345

011 Koester/Robinson | T 12:30 - 1:45pm, CB 219

012 Koester/Robinson | R 12:30 - 1:45pm, CB 219

013 Shaw /Taylor T 11:00 - 12:15 pm, CB 345

014 Shaw /Taylor R 11:00 - 12:15 pm, MMRB 243
015 Shaw /Taylor T 12:30 - 1:45 pm, Nurs 201
016 Shaw /Tarr R 12:30 - 1:45 pm, Nurs 502A
017 Shaw /Tarr T 2:00 - 3:15 pm, CB 233

018 Shaw /Tarr R 2:00 - 3:15 pm, CB 245

019 Shaw /Ozbek T 3:30 - 4:45pm, CP 208

020 Shaw /Ozbek R 3:30 - 4:45 pm, CP 208

021 Shaw /Ozbek T 2:00 - 3:15 pm, I'B B2

022 Shaw /Zhi R 2:00 - 3:15 pm, CP 233

023 Shaw /Zhi T 9:30 - 10:45 am, CP 211

024 Shaw /Zhi R 9:30 - 10:45 am, CB 341

025 Beth Kelly MWF 12:00 - 12:50 pm, CP 153
026 John Maki MWF 2:00 - 2:50 pm, KAS 213




Multiple Choice Questions
Show all your work on the page where the question appears.
Clearly mark your answer both on the cover page on this exam
and in the corresponding questions that follow.

1. Compute
=32
lim ——_(3n 5)
nooo N2+ n 4 2

If the limit tends to +oo, select “Limit does not exist”.
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Possibilities: l_jj_:__{l____ C{ . &L A
(a) 3 o+ L e Crl”f?

a — :
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(d) 1
(e) Limit does not exist - 7

2. The integral

10
/ 2 dx
4

n 3
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—n n

. Vi 3
What value of A must appear in the sum? _ i
(O3 o 2% 2 (a+kAX)°AX
Possibilities: S X AN TNDEZ =

is computed as the limit of the sum
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3. Evaluate the integral

/2t3 (¢ +6) dt
i} 3
Possibilities: = g ﬁ 9; Lt AT

(a) (176/3)

(b) 120 | d[-
@ = ra Lo

=

0 | 09
e ‘9 L 1er
(e) 152 “(602#%07 ( 0_{_40)* 2
4. Evaluate the integral . p:

fs t] dt 2 v > % 3

e T 5 i J
st i e Aot
Possibilities: | /4(\8& . ~ﬁ }—L\Q —("w:, i'\l’l M; ygé'

(a) 13

(b) 14 o oo o
(©) 15 = —§—~l7l7 - ;233-# [/

{d) 16

5. Evaluate the integral

¥ 1
[ ara
o usub I w= e, oy =
Possibilities:

1 =z X"“? X‘*'.; ._,:2
@, -3 SO (‘f+%)20/2{ — 5 Ju ~S U olu

®) 3~ — > i
3 T+3 - ! X3 _ .
(C)M_l__rl — Ny fu = ("'_L)_,( -_;;'>
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(d) (m+3)3 — _l, ___L__
1 1 “Z X3
© e 3




6. Use the Fundamental Theorem of Calculus to compute the derivative of F'(z), if

10
Flz) = — i
@ =, Vi

Your answer should be an expression involving the variable z.

Possibilities: ({)Der{u X ve ff iy *—P_?/fay | l.\S
! _ N
(@) F'(z) = 20/ — 40 m l.m"\e ?/f*a_,./{/ ~ |

®) Fla) =~ -
10

(¢) F'(z) =10z %2 - 5

(d) F'(z) =57 - 10

7. A rock is thrown down from a cliff with an initial speed of 3 feet per second. The speed of the
rock after ¢ seconds is s(t) = 32t + 3 . If the object lands after 3 seconds, determine the height of

the cliff. /‘_’E > 9/9}&%1 — ;aa "LL”f’ ’;

Possibilities: D;’g\faﬂce K\’W ; -cdﬁ’d’ _ S (; ;? Lt ;)( /()f’
(a) The cliff is 96 feet high. ~ i—: O to - 3 N

(b) The cliff is 135 feet high. \/ 'FYW N ©

" . rY
(c) The cliff is 144 feet high. — 32
(@) The cliff is 153 feet high. - ﬁffj*gﬁk o
(e) The cliff is 3 feet high. —t— _—:(/6 g '2{_ ; 3) _ (/(C)"F}O)

8. Compute %1_1}1. tz;f—flgS — ,Q“M _L '57/4[\{"1— 2)
t =y (c-¥)E+8

_Possibilities: . £ -z
C@ e > 2 ii‘:%); 5 - F
®) 1 >4 Lt +9,
{(c) 5/4
(d) 3/2

(e) The limit does not exist.




9. Let f(z)=6x%— 5z —5.Find a value ¢ in the interval [1,7] so that the average rate
of change of f(z) from z =1 to z =7 isequal to the instantaneous rate of change of
flz) at z =c. o

Tost ROC = D) = [Re— 5
Possibilities: . _p ( \7}__ \P d ) _ .
ARoc = D — ] 45

(b) 5

() 6 so e - & = %

@ 7 lLc = &%

() 8 45 . ¢
< = Tz '

10. The graph of y = g(x) is shown, as well as the tangent line to the graph at r = 1. Determine g '(1).

5'(1) 9 Glye tamgpt Ltve

X = { 4

VA . K

Bt Slpa 1D 3
Possibilities: ’-" L-Ir

@) ~2 — ' (1.2

(b) 1 | /\ ;) Kige =
(c} 2 -

d) 1/4 ’r' j X

11. Determine f'(4) if the equation of the tangent linetoy = f(x) atz = 4 1is

y—loz@m—z;) ‘ ,
£14) = Spa of Tenged L A x=F

Possibilities:

a) —14
Qﬁjb
(c) 34

(d) 4
(e) 10




12. Suppose g(7) = 25 and ¢'(7) = 16. Find F'(7), given that
F(z) = (g())*"
Fm,ew C hgn Rule
Possibilities:

Fom>  Fix)= f(g(*)

((’26735/2 F (\7 (5(7)) (/‘7

(d) 30

©) 600 ( 2 g’) /6 = [ X

v/
A )

13. Find the derivative, f'{x), where
fla)y=ze™

?WOKXL(,CIL (/{LQQ/ _ f
-
@ ro L) = (Ve v x(e )
=57 _ By o 5% _ G
@ = 1-6(7—3(-{— x(-%7e )

(d) -5 -5 — — G
—52 _ 5z 1 = — ‘7 X &
(e) e bdre =

Possibilities:

+8 Verheol « *7"’/’%

14. Find the minimum value of f{x) on the interval [6, 14] where f(z) :/ g a)ﬂl po }7 Lo
\,, - [é
vt n c/cmm /ﬂ

Possibilities: ’}ﬁ Hhus occurs aj o {7 orsT v < r7L/ & I
A <. { i
@ .3(,7) (38 § (L UEVER < .

(b} Minimum value is —11/25 ‘C/( X 3 ] = (\/ *"—5)
(¢} Minimum valueis —1/11 5o _p//)d }\;{ s ho <Cn )L/ Cu./ e f) 'z Z:{ /47
(d) Minimum value is 14 CL; . Ghe f AT AR /'4’

(e) Minimum value is 14/3 - —_— I"(’ ) _/
o= "4z 5 2< 7o
Lly) = 0= + N Uc2é&_ (s 2




15. Suppose that the derivative f'(z) > 0 forall = in the interval (7,10). Which statement is
P0351b111t1es

definitely true? .
Pos e Deriuh e

_———“’m\
@) o) increasing on th nterval (110, (> J.MM”“&
(b) f(z)is concave down on the interval (7, 10). U’a’l JL(C)\/L
(c) f(z)is decreasing on the interval (7, 10).

(d) The graph of f(z) must be above the z-axis on the interval (7, 10).
(e) f(z)is concave up on the interval (7,10).

16. Let f(z) = 2® + 72In(x) for 2 > 0. Find the largest interval on which f(z) is concave up.

MNeed £ x) =0
Possibilities: / R 17)2)("' }
Fitcd= v 52 77
~ U LoD D (e
(c) (36, oo) 4 (J( | = - TR X = = ~ 3 Tuf
(@ (0,36) & == 6 [Ral.

(e} f(x)is never concave up. 4

Il b st

17. A rectangle is to be constructed with 5 vertical partitions (i.e., 6 vertical walls and 2 horizontal
walls) as in the figure below. The rectangle is to be constructed with 700 feet of material. Let
z denote the length of the horizontal wall and y the length of the vertical wall. Determine the
dimensions that will enclose the largest area.

é(:w 9‘?!\"(1 [lf\T .
£y +Rx=700
fcﬁ%L - 2l =<

2 3 : - -
X
Ohyective - Maszimize A= X9 250 X)
Possibilities: /V)GZ(/ /7:—_— X ( = ;7:
‘ /
(@) x =175 feet and y =70 feet /{' - 220 S — ___A__’__
( (b) =175 feet and y =175/3 feet j / :’ 2. ’}___ \
(c) x=175/2 feet and y = 175/2 feet /4 = E’-%Q —_ 2 X
(d) x =175 feet and y =175 feet ' = x= % 5
(e} None. It is possible to enclose an arbitrarily large area. 250 1D - _!_?__/7:
2 = T, T Ty =




18. A stock is increasing at a rate of 6 dollars per share per year. An investor is buying stock at a rate
of 14 shares per year. How fast is the value of the investor’s stock growing when the price of the
stock is 58 dollars per share and the investor owns 50 shares of the stock? (Hint: Write down an
expression for the total value, V, of the stock owned by the investor.)

W

(a) $1112 per year.

(b) $2900 per year. o4 V
(c) $300 per year. QH—
(d) $84 per year.

(e) $1048 per year.

Possibilities:

ny

(0
ol

gt f+
.55+ 906

# shaces,

(’r‘gaé

l/af‘e)

19. Estimate the area under the graph of f(z) = z? + 2z for x between 0 and 2. Use a partition that
consists of 4 equal subintervals of [0, 2] and use the right endpoint of each subinterval as the

sample point.

G+ A

i

F a2 e 510)

N

Possibilities: _,(, 2
(a) 19/4 :ilf% 2% ‘g T2 7
(b) 333/50 —
(c) 35/2 . ﬁ
D1~ L{v &
e) 35/4 7 AX
20. Evaluate the sum
324+36+404+44+ ... 4172+ 176 = + v
(IR AN
—_ o + +(/-C/J ég*mm\.h
Possibilities: L-[— (8'$?+ /O t ﬁ{';
(a) 3960 _ (_(. (/-Lg-f T+ -i—‘st) ([‘fQ-F *‘7>7
(b) 3816
(©) 3876‘ L%q/ ng’ 2 ;
(d) 3848 4[ "52/ — ;S/L(’gﬂ
(e} 962




Some Formulas .

1. Summation formulas:

- n(n+1)
k=
k=1 2
ikz _nn+1)(2n+1)
B 6

2. Areas:

(a) Triangle A= %
(b) Circle A= =r?
(c) Rectangle A =lw
b1 + b9

5 h

(d) Trapezoid A=
3. Volumes:
(a) Rectangular Solid V = lwh
(b) Sphere V = %m“?
(c) Cylinder V =mr?h
(d) Cone V = %wgh
4. Distance:

(a) Distance between (xy,y1) and (z3, ¥2)

D=l — 2P+ W — 1)

10



