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Things that will definitely appear on final exam:

log-log plots (but no semi-log plots) -- see log-log problems

Chs: o dlrec'ﬁ'on fie (G(S

Review slope fields (see 8.1 supplemental HW,
http://people.duke.edu/~kir/Scans/CalcL esson2-4.pdf,
http://people.duke.edu/~kfr/Scans/CalcLesson3-2.pdf )
Review 8.1( 8.3,)8.4 HW

Review TF (1icluding multiple choiceLope fields pro ;ms)

Iso See fodays class m*‘er
Note: For sections 8.2, 8.5 you only need to know/understand TF

problems.

True/False questions Partial Set 1 , Answers to Set 1
True/False questions Partial Set 2 , Answers to Set 2

Generic Review (i.e. some of the following will appear on your
exam and some will not.)

N

\V

Be able to approximate the integral using inscribed or circumscribed
rectangles — see class notes HW problems 5.2:1- 2 or better

examp esh_ege CQG.. vsing 4 re &#@jfés
plus answers

2.) Can be used to find actul area, ngt area, volume - see HW in
sections 5.2, 5.3, 5.8, exam 2 ques and class notes

Also see 5.9: Improper mtegral -- See class notes and 5 9 HW.
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Be able to calculate integrals

-- integration by substitution -- 5.5 HW

-- integration by formula -- 5.7 HW

-- you do not need to know integration by parts

Not on final exam: section 5.6
Ch 4:

Understand exponential decay/growth. Compare 8.4 to 4.3 and 4.4
Know log rules

Log-log plots

Also see below

Not on final exam: semi-log plots
Ch 3:

Fully understand how the derivative (first and second) applies to
graphing

3.5: Optimization — Very important application

--Understand relative vs absolute max/min

--Understand Extreme Value Theorem

See 3.5 HW as well as min/max problems in other sections including
Ch 4

3.6: Understand that the tangent line to v = f(x) at the point (a, f(a))
is a goodwm = f(x).

That is if the tangent line to v = f(x) at the point (a, f(a)) is the
function y = mx + b, therfT

1.) You can use the tangent line to appraximateds

f(x). See for example HW problem m
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PULLY understand these problems. ‘)C\ ( x) ~m X é
S

2.) You can also use the tangent line to approximate solutions to the

equation f(x) = 0. By doing multiple rounds of Newtons method, you
can get a very good approximation. However, for the final exam you
would need to do at most one round. See lecture notes from 12/5 (a)

- e

 Newton’s method IF askedt Solve f(x) O | A

FYI (i.e. not on exém) in real apphcatlons to solve f(x) =k, instead
solve f(x) —k = 0.

3.7: Implicit differentiation and related rates — Very important
application. See HW, class notes, and this week's double quiz.

Ch 2:

Fully understand the derivative

--slope of tangent line

--instantaneous rate of change vs average rate of change
--limit definition

Be able to calculate the derivative. Practice problems from ch 2, 3
and 4 as well as exams.

Understand and be able to calculate limits: see 2.1, 2.2 and ch 4

Ch 1:

Pre-calculus is assumed. Know sin and cosine values.
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When to use log-log paper:

Suppose you suspect your data points satisf{ polynomial growth of the form y = At™ for som
A and_m. '

B
log() = log(Ar")
log(y) = log(A) + log(t)) Let z = log(y) and = = log{t). Then
z=log(A) + mz. :

z = mz + log(A). at is we have the equation of a line where slope = m and z-intercept = log(A).

If z = max + b, then log{A) =b. Hence A= 10%09(4) = 10P. y A,&@

0 {0
Hernce to determine the constants A and m in y = At™, graph (¢,y) on log-log pape s som
as taking z = log(y) and = = log(t)), and determine equation of best fit line wa Then y = 10%™.

—. _,/
However if the data points do not satisfy a best fit line, then the data points do NOT satisfy polynomial
growth of the form y = At™

When to use semi-log paper:

Suppose you suspect your data points satisfy exponential growth of the form y = Ac' for somé constants

A and c. S

y = Ac

log(y) = log(Ac)
log(y) = log(A) + tlog(c). Let z = log(y). Then 3 A c

z = log(A) + tlog(c).

z = [log(c)]t+log(A). Le. we have the equation of a line where slope = log(c} and z-intercept = log(A).
If z = mt+ b, then (i) log(A) =b. Hence A =107 =10°, (i) log(c) = m. Hence ¢ = 10™.
Hence to determine the constants A and ¢ in y = Act, graph (,y) on semi-log paper (note this is the same
as taking z = log(y)), and determine equation of best fit line, z = mz + b. Then y = 10°(10™). Le,,

y = 10°(10™)

However if the data points do not satisfy a best fit line, then the data points do NOT satisfy polynomial
growth of the form y = Acf
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%TK“: e Jy b dy ’)a \L-*:—”

Semi-log and log-log plots problems (not HW, but highly recommended).
For each of the data sets below, graph these points on either semi-log or log-log paper and determine the
function which best models these data points fromjthe choices below.

1.) (1 10) (8 40) (32 100), (8000, 4000)

**@—H—M—&Hm)

6.) (1, 1), (60, 4), (200, 6), (3200, 15), (8000, 20) 3 (\I
7.) (1, 1000), (5, 200), (20, 50), (515, 2) : ?0
P4

ERA ] TNy

9.) (1, 100), (35, 600), (400, 2000), (8100, 9000)

Ayy=0 B) y = t3 C)y=tz E)y= G)y=1+#
Hyy=1 Dy=t3 Jy=t3 L)y=t" N)y=t—
'
0)y=10 P)y=1065 Q)y=10t2 R)y=10t5 S)y=10t T)y=10tz U)y=10¢
Vyy=10"5  W)y=10t"7 X)y=10t73 @ Y)y=10t" 2Z)y=10"7 ZZ)y=10t"2
a)y=100 b)y=1008 c)y=100t5 d)y=1008 e)y=100t f)y=100 g)y= 1002

. !
h) y=100t"% 1) y=100t% jy=100t% ik)y=100t"" 1)y=100t"% m)y=100t"
f
2 |
n) y=100065 o) y=1000t2  p)y = 10003 1 q) y=1000t  r)y=1000t2  s)y= 1000
£) y=100063  u) y=1000t"2 v)y = 1000¢73 ix) y=1000t"1 y)y=1000t"% z)y = 1000t"2
B) y = 10% C) y = 10% D) y = 10% 'E) y = 10¢10° F) y = 10% G) y = 10%
I) y=10"% J)y=10"% K)y=10"% }L) y=10" M)y=10"% N) y=10"%

P) y = 10(105) Q) y =10{108) R)y=10(10%) $)y=10(10?) T)y=10(10%) V) y=10(10%)

W) y = 10(107%)

c) y = 100(10%)

i) y = 100(10%)

o) y = 1000(102)

u) y = 1000(10 %)

X) y = 10(10-%)
d) y = 100(10%)
j) y = 100(10-%)
p) y = 1000(10%)

v) y = 1000(10"%)

Y) y=10010"")  Z)y=10(10"%)

e) y = 100{10%) £) y = 100(10%)

k) y = 100(§07*) 1) y = 100(10"%

q) y=1004(107)  r)y= 1000(10%)

x) y = 1000410)

i

y) y = 1000(10%)

77) y = 10(10°2)
g) y = 100{10%)
m) y = 100(10-%)
s) y = 1000{10%)

z) y = 1000(10~%)
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8.1 supplemental HW

1.) Which of the following could be the general solution to the differential equat:
field is given below:

A y=t+C B)y=2t+C Y,
A

Cly=35t+C D)y=—5t+C k s

SIS

E)y=—t40C ny=-z+c  GINYN, 77

k

Gy =mfff+c H)y=C oS
| O3 _ & 6 /4?5;??;
[ I)y-— J)y—§+c Ly
| 7
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2.} Circle the differential equation whose direction field is given below:
A)y =t B)y =3

D)y =-1 ?$

F)y =y-2 P ‘ﬂ

G)y =@+ -2 - W)y =@+D)y-2)

Iy =(y+1y—2)° Ny =w+1)-2)

C)y =1

E)y =y+1
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8.1 supplemental HW

1.) Which of the following could be the general solution to the differential equation whose direction
field is given below:

Ayy=t+C Byy=2t+C PSS IR
I

=L 4+C Dyy=-1t+C Sy o
C = = = —= 7
) y 2 - ) Yy 2 - SIS LSS KES LSS S
L
E)y=—-t+C F)y=-2t+C LTSRS
Sl /u////é////
_ _ VPPN I IaS e yds
G)y=In(t)+C H)yy=C I
SIS LSS LSS

3 3 SIS RS LS
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2.) Circle the differential equation whose direction field is given below:

A)y =1 B)y =1 H) ‘-. 2
C)y =1 D)y = -1 50‘
E)y=y+1 Fly=y-2 +
G)y =(y+1)(y—2) H) y' = (y + L2

Dy =w+1y- By =+
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Things that will definitely appear on final exam:

log-log plots (but no semi-log plots) -- see log-log problems

Ch &:

Review slope fields (see 8.1 supplemental HW,
http://people.duke.edu/~kfr/Scans/CalcLesson2-4.pdf,
http://people.duke.edu/~kfr/Scans/CalcLesson3-2.pdf)
Review 8.1, 8.3, 8.4 HW

Review TF (including multiple choice slope fields problems)

Note: For sections 8.2, 8.5 you only need to know/understand TF
problems.

True/False questions Partial Set 1 , Answers to Set 1
True/False questions Partial Set 2 , Answers to Set 2

Generic Review (i.e. some of the following will appear on your
exam and some will not.)

Ch 5:

Fully understand intégration: :

1.) Definition
Be able to approximate the integral using inscribed or circumscribed
rectangles —sge class notes, HW problems 5.2: 1- 2 or better

“oampleflhere)) (" (/o) wsing Y rectrnsles

plus answe

2.) Can be used to find actual area, net area, volume - see HW in
. ——

sections 5.2, 5.3, 5.8, exam 2, quizzes, and class notes.

Also see 5.9: Improper integral -- See class notes and 5.9 HW.
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