Math 128
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Name:
ID:
Discussion Section:

This exam has 20 multiple choice questions worth 5 points each.
Important:

¢ No graphing calculators!

For the multiple choice questions, mark your answer on the answer card.

s You are alilowed a 4 x 6 note card for the exam.

o A standard normal distribution table appears on the last page of the exam.

1. Which of the following functions corresponds to the contour map below?
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() flz,y) =2z +y
(b) flz,y) =z —y
(I@-’f(’fa y)=z"+y

d) flz,y) =1-2*+y
(e) flz,y) =y

2. Which of the following best deseribes the function f(z,y) = 2z + * — 2zy — 2z at the point
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(a). Local maximum & 3
(b) /Local minimum Cude Gk o
(‘(c) Saddle point o, o,
(d) Critical point, 2nd derivative test inconclusive per 5 A
(e) Not a critical point Y B e
(f) The function is not defined there G’,‘; 2 = = o PeNIO

E.'il?)h. YW
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3. Find the maximum value of f(z,y) = 6z + 8y + 1 on the region z% + ¢ < 16.

(a) 15 L o e kel posts Powe: (L1, 18
O @ L"“"(? 53
2, 1 2
(c) 29 Legsg’ Pl vt A (el g 1)
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4. A company manufactures telephones that sell for $30 each and clocks that sell for $20 each. If
the cost of producing « telephones and y clocks is C(z,y) = 200 + 10z + 10y + 555 (z* +y*), how
many telephones and clocks should they produce in order to maximize profit?

‘1{'- -
(a) 10 telephones, 10 clocksw as o4 lﬁa . Clwy)

(b) 30 telephones, 20 clocks a7 s - 10— D . L o=z
(c) 600 telephones, 400 clocks 2% 7 50 w= (g
(d) 650 telephones, 425 clocks 37 | | o
= [ = I'D — ’ —— J =] 1y = A
@f‘lOOO telephones, 500 clocks 21 Z ¢ sod sV d_ P
Y=

(f) 1200 telephones, 900 clocks
(g) 2000 telephones, 1000 clocks

(h) They shouldn’t produce any telephones or clocks, because the optimal values of = and y are
negative.

5. Find the area enclosed by the graphs y = 2 and y == 2 + 2. Choose the closest answer.

A

(2) 1.5 K=Hz. wiz- dy
{(b) 2.17 W1t o ‘
(c) 3.33 N - oz
(4) 383 mten=e 2v o
(e) 4.67 e >
e .
(f) 5.5 = HEz - ,( 24k I--t)
(g) 6.33 —

- - -1 _1
(b) 7.5 (- 5._; vz -4
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6. What is { zcos{2z)?
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(b)
(c)
(d)
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7. Which of the following improper integrals converge?
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(h) ell of them
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8. Consider the differential equation y' = y(5 — y)(7 — ). Suppose that y(0) = 1. To what value

does y(z) approach as ¢ goes to infinity?
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(f) 1 R AR

(h) 10
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9. Solve the initial value problem y' + 2ty = 2¢, y(0) = 2.

(a)jy=1+et . Pt
— i 00‘5 = - p=—
B) y=1+2" T ol frett) = e 2= Y@ = 14 C
= 2-'-- -t® [ —_
(C) t 26 e'f: } ~ L_e-b-z = \ -
(d) y=t— 5+ 32 .;9 41 = 2 Y ‘+€~f:
dt =
- 1
(e) y=2e7" 4 A Sue-{‘dﬂt
(F) y =2t + 2% « 2
= “4C .
(g) —t2+2 g o .
= | + Le

10. Your friend Warren Buffett opens a retirement account that earns 8% annual interest, com-
pounded continuously. Initially, there is no money in the account. Warren wants the account
balance to grow to $10, 000 within 10 years, and he asks you how much money he will have to
contribute per year in order to achieve his goal. Which of the following strategies should you use
to solve this problem?

(a) Letting k be an unknown constant, solve the initial value problem y' = .08y + kt, y(0) = 0,
and then use the equation y(10) = 10, 000 to solve for k.

(b) Letting k be an unknown constant, solve the initial value problem ' = .08ky, y(0) = 0,
and then use the equation y(10) = 10, 000 to solve for k.

(c) Lettmg k be an unlmown constant, solve the initial value problem y’ = .08y + &, y(0) = 0,
L and then use the equation y(10) = 10, 000 to solve for k.

(d) Letting & be an unknown constant in the function y(t) = e + k, use the equation y(10) =
10, 000 to solve for k.

(e) Salve the initial value problem y' = .08y, y(0) = 0, and then find the ¢ such that y(t) =
10, 000.

(f) Solve the initial value problem 3’ = .08y + 10, 000, y(0) = 0, and then find what y(10) is.
(g) Solve the initial value problem y' = .08y, y(0) = 10,000, and then find what y(10) is.
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11. Which of the following series converge?
LY>, % Ne,

oY &
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Ceniy w3 w
(a) none of them
(b) only I

{c) only IT

(d) only III

(e) only I and II
(f) onty I and IIT

Cj;pomyllandlﬂ
(h) all of them
12. Wha

(a) 1+m+°§—?+§—:—...

(:(501—52—;—;—7 :;';+ . e’f:_ \\.L{-;({‘ ""%,‘
@1-S+5-F+... o -
@iegig s, ot BT 7oy
(e)1+m2—|—“2’—7+%+
0 1-2"+5-%+..

(8) s+ G +5+5+-.
(h) —:g-?__mﬂ_%_;;_?_

n '

t is the Taylor series at & = 0 for f(z) =7
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13. Which of the following tables describe valid probability models?

I Outcome |—-1| 0] 316
" [Probability | .1 | .3|.5].1 “94e°
1 Outcome 0 1(3]|6
" | Probability | —.1|.5[.5].1 Mo,
I Outcome | -2 | 0| 2| 4
“ [ Probability | .3 | 2| 4] .3 Mo

(a) none of them
) only I

(c) only II

(d) only II1

(e) only I and IT
(f) only I and III
(g) only I and IIT
(h) all of them

14. Find the constant k such that f(z) = k(1 — z?), 0 < £ < 1, is a probability density function.

SR\

\ 1 - ?c‘_ = Sl el ‘._:L._._.F
(b) 1/3 [= 5“"‘”“0’[ ‘L\f g e 37 3

o d

i

—
jm®
b2

e
co
—
™

i
Pt

15. Let X be a random variable whose probability density function is f(z) =2z, 0 < z < 1. What
is the variance of X7

\ s
(a} 0 El+= { % {2t e = ?g-w r -z
¢

@/18 Vv 3 I o
c) 1/9 \/w(ﬂ: f g_‘( 241 e - g; z]ﬂ v - §
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16. Let X be a random variable whose probability density function is f(z) = e~/ 0 < z. What
is the variance of X7

e Varrs L g0

17. The following is a quote from an actual Associated Press article: “Tim Kusky, director of the
Center for Environmental Sciences at Saint Louis University, said experts believe a major quake
should happen along the [New Madrid] fault about once every 400 years.” Assuming that the
amount of time between major earthquakes is an exponential random variable, what is the
probability that a major earthquake will occur along the New Madrid fault in the next 10 years?
Choose the closest answer.

(EL) 0% lm Elelz oo , = _:f;o'

{(b) 0.46% foe L~ Jv
(c) 1.82%
12, /
@ 2.47% ) e e et |
(e) 2.5% wed )y ' )
(f) 2.88% -~
(g) 3.21%
(h) 97.5%
18. Suppose that the distribution of scores on Math 128 final exams is approximately normal, with a

mean of 80 and a standard deviation of 10. Which of the following integrals equals the probability
that a randomly selected student has a score between 80 and 907
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18. Again, suppose that the distribution of scores on Math 128 final exams is approximately normal,
with a mean of 80 and a standard deviation of 10. If a passing score is 65, approximately what
percentage of students get a passing score on the final?

(a) 43% 'P ( bo: X & \go) ? ( (LSEXE)

(b) 67% . o

(c) 72% - ?( L35V . ‘f::!-g“-ﬂ: s ) = 7 ( " e 2)

(d) 4% - = Y -15E2)
(o) 8T% - 7?(’ —nEE Ze 2\,

@)93% - <+, 433

(g) 96% A qBH. 4P T 2 439,

(h) 98%

20. The number of accidents that occur on Interstate 270 each week is Poisson distributed with a
mean of 3. What is the probability that there are exactly 5 accidents there in one week? Choose
the closest answer.

B N - - 2
Aoy 10% 7 LeEe N o ¢
(d) 12%



