MATH 11012 [ Intuitive Calculus | Spring 2011
Circle one:  8:50 5:30 Ms. Kracht

Name: KE\J{ ' Score: /1060

] ———
(113 pts available)

EXAM 3: Version A
NO CALCULATORS.

Mutltipie Choice: 17 questions at 4 points each.
Circle the letter of the best response.
Although your work will not be graded, you should write out complete and careful solutions to reduce the chance of error.

1. The lowest point of the graph of f(z) = z® — 3z + 1 on the interval [~1,3] is

(Z) (?”9) =282 nkicad #s
U @ =2(=9 £Ux)= o
=7 (x—1) (x4
@ (10 2D Sy =o

(e) none of these

Ty endots . ; Y=lz=p o XxH=0

P)= 3733+ Test onik £ )
=97 -9+ PO=1F—zd A= 135 =21 nan
=19 max Py (-)>=3(-D+[ =~ +3+1=3

2. The hrghest point of the graph of f(z) = % — 3z + 1 on the interval [~1,3] is

3,19) wovlk alkove 'r

3. True or False: Suppose f is continuous and that f'(7) = 0 and f”(7) = —10. Then we may conclude that / has
an absolute maximum point at z = 7.

L () Tre £ oo avdahve minimum , but it need not
(®)ralse e o ozso lute Mt\n)ﬁd K= 3.
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4, True or False: If f is continuous on the interval [1,5], then f must have an absolute minimum value on [1,5].

by e Exchrene Valie Theoven~

5. True or False: If f is continuous on the interval (1,5), then f must have an absolute minimum value on (1,5).

a rue 7\
b oniprvel ot closed

6. An automobile dealer can sell 8 cars per day at a price of $25,000. He estimates that for each $1000 price reduction,

he can sell 3 more cars each day. Let z be the number of $1000 price reductions. Find an expression for the price
per car (in dollars).

(a) 25,000z — 1000

(b) 25,000 x 1000z
(c) 25,000 — 8z

(d) 35,000 — 1000z

Te) none of these

7. An automobile dealer can sell 8 cars per day at a price of $25,000. He estimates that for each $1000 price reduction,
he can sell 3 more cars each day. Let z be the number of $1000 price reductions. Find an expression for the number
of cars sold per day.

(a) )8+ 3z

79( (b) 8 — 1000z
(c) 82

(d) & - 3z

)

(e) none of these

8. If the reproduction function for Albacore tuna is f(p) = 5{/p? (where both p and f(p) are in thousands), find the

st ) |

sustainable yield for a population of 8000 tuna. (Evaluate Y'(8) where Y (p) is the sustainable yield function.)
(ajéj,ooo tuna Yipd= )P = 53 —F
(b) JL2,000 tuna - g 2
@ (c) 20,000 tuna 1) 56\[%) P
= S, 27—
d) 16,000
( ; tuna = So-g =12 Klaows and. Fmac

(e) none of these °

z
9. Evaluate the integral: /2.4:15 dr = ﬂwl{' ('% X )+C

(a) 2422 +C = 2%+ C
O (b) 4.82% +C
) Y222+ C
(d) 24+ C

(e) none of these
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10. Evaluate the integral: /;% de = fgx 40[)( = 5(-'4 X )+C
= e 5
oL +C
(a) e +C 3><

(b) ~§+c

@33+C

(d) 5n |z +C

(e) none of these

C

11. Evaluate the integral: /8€2t dt =

(2) 16¢* +C l-[fff +C
\(b e% —}—+C

(c) 16e¥ +C
(d) 82+ C
(

¢) none of these

t

2.
3 2 — Ar q—
12. Evaluate the integral: /Mdr Pt J é,)f - i)f + ;})u!)c

z? X% X2
ID( m—41n§m§——%+6’ _gf(é__« % " :;,X-z)&x
(b) 6x—41n;m]—é—;%+c = @’X "’"4;4@/)6/4"7’ ("l x»—l) +C
(c) 61—4111;3:}—-+C = &X, Ty __,f;/); +c,
@ 2x3~§2§§+7x+c

(e) none of these

13. Black squirrel flu is spreading on campus at a rate of 105 new cases per day, where ¢ is the number of days since
the start of the epidemic. The epidemic began with 1 case. Find an expression for the total number of flu cases

M fth= [roe%Ftdt mctral conditrm:
w 20605t+1 A~ _ost . ]C(&>?/7
@ = jo(zse®Y)+C 0.5,
(©) 10¢%5t 41 _ 0.5% 20 7 /
e _fof)e e 20 + ¢ = |
(&) none of these = 0.5¢ 0 -
20 € +C C=/~22
c=-19
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14. Evaluate the integral: / 10 de. = [0 ,du/‘ﬁ’ £
e T

(a) 0 =10 (luet wﬂwe)
(b)

b) 3

C @w = Jo(#-D
(d) € = lo-Z
(e) none of these =7>

15. Find the area under the curve y = 22 + 4z from z =0 to z = 2.
(a) 12

(6 i f(xwx)‘lx
C@x = (52 22) |,

i1 } L 3,52
@3 = [%’;(Q,)}wm(z) ]"[ 5.0 +2-0” ]
(e) none of these ¢
2 +
= & R oM 32
e 3

16. A company is considering a new manufacturing process. The rate of savings from this process is expected to be
12,000

2 dollars per year, where ¢ is in years. Determine the total savings from the third through the sixth year
(a) $4000 5’ [200’0 ¢
oot ™ d
(b) $8000 2 OH; 2 (20

: (<) $12,000 _ N |k
D ((d))s$2000 (2000 (—, ) }
(e) none of these ::.._»1'2000 I L _ ¢
--~6"‘ 2 2000
« = o\2000 [ [wfll)

-~ —2000 % dooo

& %

17. Complete the statement of The Fundamental Theorem of Calculus.

b
Let f be continuous on [a,b]. Then / fz) dz =

(a) f(b) = f(a)

b) f'(b) — f'(a)

F'(b) — F(a), where F is any antiderivative of f.
d)F(a) — F(b), where F is any antiderivative of f.
(e) none of these

e



Long Answer
Write all work carefully and neatly for full credit.

18. (25 points) A company wants to build a rectangular parking lot along the side of a building using 800 feet of fence.
The side along the building needs no fence. What are the dimensions of the largest such parking lot?

(a) (3 pts) Draw three different possible parking lots.

[/ LLL 2
vl TR

X

(b) (4 pts) Introduce your variables with “Let" statements. (Include thgounits.)
et % be l&mﬁ'ﬁh of Sides PMZ«H@? +o W{‘(cl{v%/) o feet .
et be st of siles petperdscolin -t i lding s feet
(c) (2 pts) Express the area A of the parking lot in terms of your variables.
A=Ky
(d) (3 pts) Write a constraint equation relating your variables. (Skip this step if you have only one variable.)
2y+ x= 00
X= §00 — Q‘ﬂﬂ
(e) (2 pts) Express the area A in terms of one variable only. o
A= [5?00”'2%)% = %03’ -2y
(f) (5 pts) Use calculus to find the value of the variable for which 4 is maximal.
Aly= 00— Hy
A'ty) =o
go0 - Lb =0
Y= 200

(g) (4 pts) Verify that you have indeed found the absolute maximum point of A (on an appropriate interval, if
necessary).

A’f(%‘); —1} Cwmce 280 1S e o*;@_b nidreal i’-‘:)
A" (ve0) = —4 <O A s o aloc prax (@ y= 260 .
so relahve max

When Y =1200, X=800-2-200 ~ oo

(h) (2 pts) Answer the question in a complete sentence.

The lar pariig ot 3 200 by oo £t Wt the
\m«@ sﬁ/:j:[)awauo( do fle bui l&/rpé.
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19. (20 points) Evaluate each integral, simplifying your answer and writing out all work, including substitutions, if any.
Be sure to use correct notation.

. 5
(a)/\/x5—-2m4da¢ bt dt: X ""3‘
Then du _ Sx
=fvw (B o
So oz Sx I
g fJu e

Trom Ldu= w Telx
“4(3u)re
= Z M%’ +C
2 Chock:
fi (//E%f (x*- 2):?}2*4/)
= B 305" (5D

’“g (Xswz)l/z(gxd)

= 3/
3 (x%2) e

= Jx—z  xT .
o) [ e ﬁt% 0@: Y-
! ﬁuiwtd,}f
“J; e (-0 el S —dota = oy
= _ Ol /éf L zZf X=-2, W= Y- =k

L&L?'ff%fvgl = )?ngm[.

A bhas

12ele.



