M athematical Notation
Math 121 - Calculus & Analytic Geometry |

Name:

Use Word or WordPerfect to recreate the following documents. Each articleis
worth 10 points and can be printed and given to the instructor or emailed to the
instructor at james@richland.edu. |If you use Microsoft Works to create the
documents, then you must print it out and give it to the instructor as he can’t open
those files.

Type your name at the top of each document.

Ateu)’
Do not create the watermark  f (X) = j c 1 e 2( o j dt on your document.

0\ 2

Thisisin there so you don't just photocopy the document and give it back to me.

For expressions or equations, you should use the equation editor in Word or
WordPerfect. The documents were created using a 14 pt Times New Roman font
with standard 1” margins.

For individual symbols (., o, etc), you can insert symbols. In Word, use “Insert /
Symbol” and choose the Symbol font. For WordPerfect, use Ctrl-W and choose
the Greek set.

The due date for each of these documentsis the day after the exam for that chapter.
While the material is not due until after the exam, it is recommended that you
create it ahead of time because the material will help you review for the exam.



Chapter 1 - Trigonometry Review

Degrees o° 30° 45° 60° 90°

Radians 0 z i z z
6 4 3 2

sin o L 2B .
2 2 2

Ccosd 1 ﬁ Q 1 0
2 2 2
1

tan@ 0 — 1 \/§ undef
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sin?x+cos’x=1 l1+tan’x=sec’®x cot?x+1=csc?X

sin

T . T
= XjZCOSX COS(E—X)ZSIHX tan(z— XjZCOtX
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cos(a+ b) = cosacosb F sinasinb
sin(a+b)=sinacosb + cosasinb
+
tan(aib): tana + tanb
1F¥ tanatanb
) . 5 . : 2tan x
COS2X=C0S " X—SIN“X SIN2X= 2SN XCOSX tan2x:—2
1-tan“ X

>, 1+cos2x . , 1-cos2X
coSs X=T SiN“X=———



Chapter 2 - Limits

When finding afinite limit, ssimply substitute the value into the expression unless it
causes problems.

The two sided limit lim f (X) existsif and only if both one sided limits

X—a

lim f (x) and lim f (X) existand are equal to each other.

x—a* x—a~

If arational function has alimit of the form 0/0, then thereis a common factor in
both the numerator and the denominator. Factor both, reduce, and then evaluate

the limit.

When finding infinite limits of polynomial and rational functions, only the leading
term needs to be considered. Thisisonly truefor [imitsas X — 400 or
X—> —oo. Thatis...

lim(a,x"+a,_x""+--+a,)=lim(ax")

X—>00 X—>o0

n n-1 n
Iim( X+ Gy X +m+a°]=Iim£—a“X ]

ool b X"+ X" x| X"
m m-1 m

limf (x)=L if V&>0, E|5>03‘f(x)—L‘<g whenever

X—a

O<\x—a\<5.

. SInX . 1-cosx . tanx
Iim——=1 Iim————=0 |lim——=1
Xx—0 X Xx—0 X Xx—0 X

A function fiscontinuousat X =a if 1) f (&) isdefined, 2) lim f (x) exists

X—a

and3) lim f (x)= f(a).

X—a

If f is continuous on [a,b] and kis between f (@) and f (b), then there exists at
least one x e[a,b] suchthat f (x)=k.



Chapter 3 - Derivatives

Nottion 47t (0]- f'<x>=Dx[f<x>]=ﬂ=v'

Definition f'(x):% f(x)]:”gg f(XJ“hr)]_ f(x)
d n n-1
Power Rule —[X ]:n-x
dx
Product Rule [f.g]':f.g'+f'.g
Quotient Rule [i) _9-f _2f 9
g g
Chain Rule [f(g(x))] = f’(g(x))- g'(x)
dy dy du
dx du dx

Trigonometric Functions

i[sin X] = cosx i[tan X] = sec” x i[SeCX] = secxtan X
dx dx dx

—[cosx]=—-sinx i[cot X] =—csc” x i[cs;cx] = —CSCXCot X
dx dx dx

Local Linear Approximation f(x)~ f(x)+ f'(%) AX



Chapter 4 - Applications of the Derivative

I fis differentiable, then f isincreasingwhen f’(x)> 0, decreasing when
f'(x)<0, and constant when f'(x)=0.

Critical points occur where f'(x)=0 or f'(x) isundefined. Stationary points
arethe critical pointswhere f'(x)=0.

I fistwice differentiable, then f is concave up when f”(x) > 0 and concave

downwhen f"(x)<0.

Inflection points occur when concavity changes. This can occur when f "(X) =0
or f”(x) isundefined.

Relative extrema can only occur at critical points.

If fistwice differentiableat x=a and f'(@)=0, then there will be arelative
minimum at X = a if f"(a) >0 and arelative maximum at X = a if
f”(a)<0. If f”(a):O,thesecond derivative test isinconclusive.

Rectilinear Motion

Position S(t)
Velocity v(t)=s(t)= =
dt
d
Speed speed =|v(t)| = d—f
dv d?s
al i t:’t:—:”t:—
Acceleration a() V() " S() e



Chapter 5 - Integration

%U f (x)ax|= 1 (x)

1 x"4C

n+1

_[x”dx =

n

Z(akibk)=§aki§q

k=1

j:f(x dx=lim Zf( )

max Ax, —0

[ f(x)ax=0
[ f (x)ox=—] f (x)cx
i (x)dx = j dx+jcbf(x)dx

If f is continuous on [a,b] and F is any antiderivative of f on [a,b], then

[} f(x)ax=F (x)]. = F(b) - F(a)
If fis continuous and F (x) = IX

di“:f(t)dt}: f ()

X

f (t)dt isan antiderivative of f, then



Chapter 6 - Applications of I ntegration

Area between two curves
b
A= _[a [ f(x)-g(x)]dx
Volume of solid of revolution by disk method (x-axis)
b 2
V = Ia7Z'|: f(x)] dx
Volume of solid of revolution by washer method (x-axis)

= #([F (0] ~[9(x)])ox

Volume of solid of revolution by cylindrical shell method (y-axis)
b
\Y :Ia 27 - x- f(x)dx

Length of plane curve

_I\/(dtj ( jdt

Areaof asurface of revolution (x-axis)
S=["2r- 1 (x)y1+[ £'(x)] o

Work
W = LbF (x)dx

Fluid Force

F =j;p-h(x)-w(x)dx



