Final Exam Review

General Information

—

The exam will take place on Friday., December 7 at 10:15 am in Deady 106 (in the usual
classroom, but not the usual time). You will be permitted to use a scientific caleulator
which cannot compute derivatives or integrals, though a caleulator will not be NECOSSALY
to solve many of the problems on the exam. In particular. the TIT 36X Pro is not allowed
(though this is certainly not the ouly such caleulator). You must bring vour own calculator
if you wish to use one. In addition to using this review guide, you should study the example
problems we've done in class, homework problems, and previous quick hit problems. You
should be prepared to answer questions about...

Topics
e Indefinite integral techniquees

Basic integral rules (power rule. exponential rule. swm rule, constant nultiple
rule,ete.)
— Simplifyving the integrand

u-substitution
e Differential equations
— Solving separable differential equations
— Checking if a given function is a solution to any given differential cquation.
(o] .
e Delinite integrals
— Definition of definite integral
— Fundamental theorem of calculus
— Computing definite integrals by computing areas
e Applications
- Area between two curves
— Average value (both the formula and the gcometric interpretation
(o]
- Net excess profit
- — Lorenz curves and Giud index d
— Continuous income streams and future/present value
e Improper Integrals

— Using Himits



Final Exam Review

e C'ontinnous Probability

— Terminology {sauple space, continuous random variable. probability density
function, ete.)

~ Characteristic properties of probability density functions

— Uniform distributions

— Exponential distributions

— Expected value
Formula Sheet
The following formmulas will be provided for you on the exan:

Given two investment plans whose profits are deseribed by the functions Py(t) and Pa(f)
with P[(t) Z Pi(f) on the interval [o,b], the net ercess profit of the first plan over the

second plan from f —a to t = b is
b
/ Pi(t) — Da(t) dt

i

Given a Lorenz curve. L), for some society, the Ging Inder for that society is

1
2/ £ L{rydr
Jo

The average value of a function. f{x), on the interval [a.b] is

1 -b
e fleydr
- (1

b - Ju

The future value after T years of an income stream into which mouney is being deposited
at a rate given by f(#) which earns interest compomded continnously at an annual rate,
rois

s
("]'/ Fltye "t
40

The present value of an income stream into which money is being deposited for T years at
a rate given by f(f) which carns interest compounded continnously at an annual rate, 1. is

e
/ fltye "di
S0
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If f(o) is a probability density function for a random variable. X, with a uniform distri-

bution. then
1 -
- a<r<h
}J(I) — ba — —
0 else

If f{x) is a probability density function for a random variable. X. with an exponentinl
distribution, then for some constant, £,

ke™kr  p > )
1) =
J) {() else

If f(r)is a probability density function for a random variable, X, then the exrpected value
of X is

EB{X]} = /‘)L rf{x)dr

_—

Practice Problems

Note: These examples, while good review. are not characteristic of every question I could
ask on the final exam.

l-. Compute the following integrals Ty -
. J
(a) / ¢ =t ] Iy = ﬂ; - -e-—— B d)(
a ‘ o (12 e ex e
= x —Cx —x
J e -e e o
Zx =k —
= e = ¥ _—-e - € - (.
2 ra .
; 3 u? ;0{ 4 ; (‘E\) !
) [ Mgt =) Fdke = Jodes B0 £ ok

(;,,: ’,"(")3 a[-\:i:dx') K _ 7
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2. Give an example of two distinet functions f{r) and g(«) so that Pl = gile) =
I SRE
R X

~%

Px)= #x i

3. A manufacturer has found that the marginal cost of a certain produet 1s 1g2—20g+300
dollars per nnit when ¢ units have been produced. The tot al cost of producing e
Gaek 2 umits is $800. What is the total cost of producing exactly 5 units? What is
the cost of producing the first 5 units? Why are these two numbers different?

C’(?,): L(zi-ZOZF’SOD ;
2 _ Y 2 S
C’(T_): EH"Z —?Ozf?.ooﬁ((— —%— {Of( +3 Z # /<

H -2 ?
Q()D: C(Z) ) ,__3_,_ - flr 2 +300-2+/(_~:5“7D‘67,./(’

Zotd cntof Prodactn. T onidd 1 L) 164 ol
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I a solution to the following differential equation?

4% di
B w148
dr? " dy

0(2 a( _ 2 —‘i,) w -3

L5 3;91 ,ud-(—-z 6) -_(@!"r’ekiﬁe —3:(26’ 3¢ Fz/)
_,é(e +é +2x-l)

(462-6) & o (9-3-C)e ™, 5-12ug

= - ’ 2 x + S;’

AHS: = 12x+Y

1)‘ -31
zj:e r e v 2]

},A Mamgﬁwo%w
5. Find the solution, y(r), with y(0) = 3 to the differential equati

ion
dy 1 l
dr YRR

B} v(%fl)
— (_Q i;: i S‘ﬁ 0{)_

oA~ X 41 ol}(

x¥
3
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by o A
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6. Compute the following integrals .

) i l',, :n o
(11.)/222‘ todt = - - t A {2271

S -L'f

7. The following is the graph of a function, f(r).

s
P
[ 2
F 1<
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e B S —
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(8

Compute the following integrals:

w [ = =)0 ~ YOO - (00 - -
o) [ s < (z)(‘)(,) (D = O

(c) _/Elf( trdr = S \C[x)dx rg_ "le s 1)(’)0"( )(')(') F(‘g(z

1
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= —_ F (.2_ -~ ("’) )
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8. Shares of a stock are traded at a rate approximated by S () =
per day, on the fth day of the year.

- 3v/t thousand shares
n4?

How man\ shares are tmdmi from day 31 to day

S(51) =S(31) = §(’cc(é ST

t

3¢

. o 3
_ £ /2 A
h 3_—(_-,—(-'-) < 2 ;? = 2 - 3’

‘ 3

9. Compute the net excess profit between the first and second yvear for two investments

whose profit functions are A(t) and B(f) respectively, with A'(t) = I—Q and B'(1) = —]ﬁ
thousand dollars per vear.

2 g o
tv,l) 7

& (WW
¢ Mmben ,#Zklwﬁza/{,&/i{;&l
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{ € { d %; (
10. Find the area of the region bot i

nded by the y-axis and the curves f(r) = —r+5 and
g(r) =2r -

Zx-lz-xy%
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11. Let L{») be a Lorenz curve for some society.

(a) On what interval is L{r) defined?

Lo, v

(b) \Elgtoh)lx( é\xmz g{ {/é @ / c{ 07 %

(¢) What is L{1)? Why?

L) = | Leawe | oo
ihel e, I i

(d) Can ’(htw iut(;;l%;}h L(xr) is decreasing? \Efin' or why 11(1)/2’
W %), %Zn Wugtl mae ot Loust
64 a%{

hat is L{r) for a society with perfect equ 1ht‘1%

) Can there be an v with L(a) > r? Why or why not?

%W ,cc@nm

UO{.O,, . % ‘ C"‘“M
’;wa/j&;ig ‘w"fa% o
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12, What is the Gini Index for a society with I(an/ curve L

() = do 4 1%
, .
LT = "% (5N £0) ol - zj?a'-;xuo;x ol

o
“ 4 3 P f :
= A2 2t . B 4o
rs 5 < i« -
The rate of production of an oil field is given by R(t) = ;—L}—r hundred thousand
barrels per year, ¢ years from initial extraction. What is the <serate rate of yearly
production over the 20-year lifetime of the n:l field? ""””?/ t-2o

Oveage of (1) ’ Sty = | e

e -0 Lo Je=o
_ ° ( :iu‘OL,:Zta(f
5 .t 1" du= 2 I(zu)/} L) ?QN(

Qe
14, Find the future value of a continuons income stream into which money is bheing addod %‘%

at a rate of 3¢~ thousand dollars per w(uuxd which earns interest compounded )ﬁi
continnously at an annual interest rate of 5%. é,( 6
6 e
o5- 6 -1t 0 - ’S-t
< . ~.o5t e J
FU= ¢ Se et = 37| € dt
o c 0
3 st
e ( e ~ (6 M
-5 e

15. You wish to provide a gift to the UO business school to fund a professor’s position
for the next 10 years. Assuming that the cwrrent interest rate is 3% and vou want
the account to continuously pay out $100.000 per year, how much do vou need to
donate?

{o
-3t o
HE (coooo ¢ OH’ o e.oa ¢
7 - 03 /b

#r ¥64, 000 [74/%[4
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%3
16. Docs the following integral converge or diverge? / — dit
” /

Y. f)
L Xt‘/

2 At= lin ;L 3'['/2 M’{? _: [

Consider the experiment in which you randomly select a student at UQ and measure
thoh height. What is the sample spcm\" What is the continunous random variable?

Dy
1t
3
2
| e
W 1 11 I 335
A
=¥ |
1
5
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19. The mumber of grams of sugar in a randomly selected bottle of Treetop apple juice
is uniformly distributed and can range from 300 grams to 310 grams.

(a) Write a formula for the probability density function of this experiment.

A <, <3 f
_‘\7({) = 2o -Te s 30 fx & & e 300.?»-’5?(:‘)

(e

o e e

(b) What is the probability that a randomly selected bottle of Treetop apple juice
is between 301 and 304 grams? 3ok 3oq

Pbm £ X & 30%) 2| e s | g

3o f B¢

= _ 5

}‘-"r

3v¢

20. The price of a random pair of earbuds on Amazon is exponentially distributed with
D02 >0
probahbility density function f{r) = — What is the probability that a
0 olse
randomly selected pair of carbuds costs more than $207

P(X—"’/?c:) = .26.“‘?”0(/{ = {,’rtv\

b =~ e
.28 " ol

o = U
« —2x b =2 P
= {”ﬂ'\ e 2 € // - {f‘fM —€ /
L=oeo s 2 Do NS ®
s » ~.2b ",_2-20 —
== {1-‘-—. = + e — e.Z ZOM
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21. For what value(s) of ¢ is the function 5
e = Gy
, B ] < < |
flr)= 0

a probability density function?

| = C- 5% dy =

22. What is the expected value of a random variable, X with probability density function
equal to a

on the interval 4
1 v
’ ) A

57
2 .
PE = on L4

E(x) ?X-f—zo{x= fgzzfﬁ(m){

aLS :

O

\

I {

2Un(2) =20~ [137/

i)



