Math 128, Fall, 2005 Final Exam 1

Math 128 Final Exam December 16th

This exam has 23 questions.

1. Find the area between the curves y = cos2x and y = sin2x for x in the interval [0, #/8].

a. 0 Sty 2%
b. 1
Co.s§ 2 X
c. 2
7y
d = /5’
[ 27?.' F/ﬁ/
f. J2 Avrea = Scc’s?_%—‘f“? 2K a()c
o
g' '\/5_1 .-‘-
A 43
@(ﬁ—l)/z = Lsmax + 3 coizx |
i, 72 2
J- ”ﬁ_l = J-zang: + i‘(d’}g _iSIWD - ros O
= L VR, LVE L e
2z 2 2. E
2. Evaluate
/2
I xsinx dx.
0
a. 0 gx',smx oé’)(
b. -1/2
U= b p{V':-'_S'/WX&{X
c. -1
@1 du = ddx V = = cCos X
e 2 6{
= ~XCOSX = f—éosx X
f. 12 -
g 7 S A X ceosx HSinx
k., 2x —
II/L
i 72 Ang = —)lcasx-J—S"")‘j
jo 2/n

—

"Ews?f 4+ S 4 DCosp —Sin O
2 3 2

1t



Math 128, Fall, 2005 Final Exam 2

3. An income stream of $1,000 per year for the next 5 vears is invested as it arrives at a
compound interest rate of 5%. What is the present vaiue of that income siream?

-
:: 2:3223-35 pv = S fooo € ° e AT

c. 5,000e~% 0 e r
d. 5,250 - 1000

e. 4,750 _ o5 o

f. 10,000 - 10,000

g. 10,000¢% — 10,000 - voo ( e—.as‘_ e-a)
@20‘:(')00 ~20,000e-25 T

i. 20,0002 — 20,000

j 20,000¢™ —20,000e™% = 20000 (I — g-'-"--“)

4, Find the minimum value of the function flx,y) = 2x? + 4xy — 12x — 49> — 20y + 31.

a. 47/3 [;...x.-:‘fx +4Yy =12z =z O
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5. Evaluate

J

where R is the rectangle R = {(x,y) : 0 <x <1, 0 <y <2}.

a 437 -2_1) fl(fd;a‘; al)«) olx

b. %_(55]2_25/2_1)2
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6. A new product was introduced one year ago and current sales are $1 million per year.
The sales grow at a rate proportional to the difference between sales and the projected

maximum of $10 miflion. What will be the sales one year from now? é Z
b. 1.87 dt 0 sz gGy =1 so
S{o) = - ~
c. 1.85 o o — 1€ R -
d. 1.83 o ﬁ
w e~ =47
e. 1.81 ds _ f_ dé
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7. Find pa(x). the Taylor polynomial of degree 2 for the function f{x) = sin2x + (sinx)? at
the hase point 2 = 0.

2x 4 x2 C(o) = sino + (si709) = o = &,

[ tx) T 2c052X 4 2S/nX cos x

2x + x2 P . .
d. 2+2x+-§_x?- p (X) = ~YSiwax +t2C085°X -2 S/h7X
e. 1+4+2x+2x? F{/O) = Z 4+ 0 = 2 = Z Q'
f. 2x —x2 F”/CJ) - 04_1—— 0 o) Z - 2"&2.
g. 2x4x? 2 .
mzxﬂ- PJ = O+ Z2X + X
i, 2—-2x+x?
jo x4+ x2

8. Suppose the weight of the cereal in what is called a "15 oz. box" of Cheerios is normally
distributed with mean 15.1 and standard deviation .2. Compute the probability that a
box will contain between 14.8 and 15.2 oz. of cereal.

a.

b. .

h.
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9. y(x) is the solution to the initial value problem
2y’ +y = 4x32

y(1) = 2.
What is y(4)?

5 z.xy’+7 ::7)(3"2.
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10. Income distribution in a country is described by the Lorentz curve
: y = xe¥,
Find the associated Gini index.
! x*a
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11. Find the average value of the function f{x,y) = ye® on the rectangle
R={(xy):0<x<1,0<y<2},

a e*-1

d. e?-~3
X =
RN
foyel+ g N f'o X =0 4
g le?'-i-%e 2.
@;ez—% - 5 SD By-—l&*{y
i. .34444 o
A _ ] _ 1 —.
j. 1.2458 = 3’_(@/—-)/)/0 -2:(8—2.) L{e é)
"z e —1-4%

12. Find the Taylor series (with 2 = 0) and interval of convergence for

R X
fix) = 1-3x"
x 2y 33 . I % ¥
a. 147+ -+ 3 +...; converges for all x ~ Z [FXFX X
b. 1+ + % + - +...; converges for all x /=X
N
c. 1+4+% +£ 4..; converges for all x in (-1,1) IJ,_S."A = |+3X -f-(é.’)t) 7
d 1+%+ ;2 +-§% +...; converges for all x in (-3,3) = 43X -}-32'X1+33)(3+ T

e. 1+<+2 + 2 4.; converges forallxin (5, 1)

z 3 4 . X - + 2 - 3
f. £+ % + % +..; converges for all x in (-3,3) --—-x-- AK+3IX +3 X 4.,

—

g. 1+3x+3%? +3%% +..;converges for x in(3-, + Gapi
[h] x+3x? +3%3 + 3% +...; converges forxin (34, L |1 la"d / -

i. x+3x%+ 3% + 334, ; converges for x in (-3,3)

"m 3‘1 = ll"’“ 3 :-j
X x* %3 x4 . -3 /-|
jo T +5 +% + 45 +..; converges forxin (-1,1) 3"
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13. The Travel Time Index is a measure of rush hour congestion. It is the ratio of rush hour
drive time to free flow drive time for selected rouis. The index for St. Louis is several

Year

1982 | 1993 | 2002 | 2003 | \)qe the finear regression

recent years was

Index

1.09 1118 | 1.24 | 1.22

equation to predict the value for 20086,

S8

a. 1.24
b. 1.24
c. 1.251
{d] 1.255
e. 1.259
£ 1.263
1.266
1.270
i 1.273
j. 1.275

2

152
oo

ﬂeimsswn [ine . /:‘5055709)( ~{2, 190 >

X 52006 — y={,70673

14. The Cobb-Douglas production function for a new product is given by

2 4x3f4yl!4

where x is the number of units of labor and y is the number of units of capital. Each unit
of labor costs $100 and each unit of capital costs $50. If $500,000 is budgeted for
production how many units of [abor should be purchased?

. I
a, 1,500 A/(}(Jy):zq//'fy ¥
b 1750 gugy) T (00X +50y - 502000

e o

2,250
e. 2,500
f. 2,750
g. 3,000
h. 3,250

Py ¥
20 piky,2) = 29X Ty 4 ACwox s soy ~500,000)

-l/ \/
=isgx Ty'" +ivoa o
= ¢ x> y"'?/‘/ +502A =To
= /oo X *50 )Y — £00 ooy
-3 -y 1y
7 —
2.(6)(/?}’ 7)_ {5 X f’)- 7
[2x =&)Y
- 2=
‘@-J /k

(0o X 4—}2:}79)( = 529 ooy

lf
—~ (00 X 2 500 9o —> jx

=5900
x =2 .5000
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15. A random variable x has the density function

0 if x<0D
Ax) = 2-2x if 0<x<1
0 if 1<x

a. mean=1/3;median=13 pregy : fo ,X (z-2x)dAx
b. mean = 1/4;median = 1/3 - ‘j- /2)( —ax :.‘{X =
c. mean = 1/2;median =.293 o

d. mean = 2/3;median =.293

mean = 1/3; median =.293

il
N
“jp
N
\|

<
median - o4
f. mean = 1/3;median = 1.71 [ 2Z—-2Xk ﬁ{)( - 2
, o
g. mean= 1/2;median=1.71
. 2x =x*=£
h. mean = 1/2;median= 1/2
2. -
I mean=1/2;median=.222 2¥ —-¢ X +/ =0
. mean=l/median=333 s = Y& [flg -5 . [+ T

I’!
Aus g/E = .2f289 |
16. The random variable x has an exponential dlstr[butlon W|th parameter A = 3. atls

the probability that 3 < x < 9.
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17. Let f: denote the partial derivative of f{x,) with respect to x. Find 7:(0,0) for the
function

'.—-.—-?"P[.-"SSDP-PP‘P

1 + sinxy
fxy) = ooy

(_2(-}-(@5)/) (ceos X)’)(V) _"(H“ST’Y/) ((L

2 —

2/3 p)‘ B ( X+ ca,s/y)z'

1/4

~1/4 Ca+r)* !
-2

18. Find the general solution (in implicit form) of the differential equation e*(siny)y’ = 1

a. e*cosy+c=0 )( )

b. e*cosy+c =0 (o S/w)/ y =y

o e tecosy =1 é’xsm)’ Ay —y

d. e* +csiny = | AX

- oo roosy = sy dy = €7 dx

f. g¥sy = ¢ i

o sinbe) -< [stapey = Je oty

cosy—e~+e=0 x

,@Siny+2"'+c=o ~Cosy = ~ (a3 +

j.

siny+cosy+e*+e* =¢ é@sy _— C’--)"" c =0



Math 128, Fall, 2005 Final Exam 10

18. If money is invested at an interest rate of %, compounded continuously then the
money will double in approximately 70/r years.

b. False

20. Ifx is a Poisson random variable then the probability that x takes any specific value is
0.

a. True

. If x is a continuous random variable then the mean, x. has the property that the
probablhtyx < pequals 1/2,

a. True

22. [f the interest rate for investmentis is 6% then the present value of an income stream
will be greater than the future value,

a. True

23. The function

0 if x<0
fx) = x-x2 if 0<x<1
0 if l<x

is a probability density function (a pdf).

a. True
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