Calculus Il Primer

Powers and roots

EXPONENTS
Definition of Exponent
If n is a positive integer, then 2" = z-z- 2z, and = I; s~ " = Ln
T
n factors
If m and n are integers, then
1 ,
2 = {fx whenever J/z is defined
and
n 1
z® = (z8)™ = ( {/z )™ whenever 1/ is defined
Factorial numbers
al=a(n - )(n ~ 2)---3-2-1 =1 for n a nonnegative integer
ROOTS

Recall that for any positive cven integer n (called the indez of the radical} and any positive number z
(called the radicend),

¥ = %ifandonlyify>0and =1z
We call y the positive nth root of z. For cxample, the positive fourth root of 16 is denoted by W; we
write W = 2 since 2¢ = 16,
For any positive odd integer » any number z (positive or negative),
y= {‘/Eandonlyify": %
and y is called the nih root of z. For example, m = —2since (—2)*> = —8.
Note that \/1—2 = |z} for any number z.

LAWS OF EXPONENTS
If r and s are real numbers, then
g2t = gt
(#")* = 2 whenever z" is meaningful

(2y)" = s"y" whenever 2" and y" are meaningful

(

Li = 2"7 * whenever " and ° are meaningful and z* # 0

.
"= % whenever 2 and y” are meaningful and y* # 0

&8

FACTORS AND EXPANSIONS
Difference of squares: a2 — P (e — b{a+ b)
Perfect square: (a+ b)2 = o® + 2ab + B?



LOGARITHMS
Properties of logarithms

log (MN) =log M + log N
log (M/N) =log M — log N
log M™ = nlog M

log ¥M= Liog M

logbb =1

iog, 1 = 0.

Special bases:
log = = log,o%; this is called a common logarithm
In z = log,x where ¢ = 2.71828182845905; this

is called a natural logarithm

Trigonometric Functions

Let # be any angle in standard position and let P(z, y) be any point

on the terminal side of the angle a distance of r from the origin

(r # 0). Then

— i . ¥
cos 6 = sin d =&

it

sect?x% cse f =

U]

RADIANS AND DEGREES

360" = 27 radians = 1 revolution

1 radian = (@)“ a2 57.2057 --- degrees

tan @ =

cot § =

Hiw

z
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Standard position angle

1 degree = ('1%(")) ~ 0.0174532 --- radian

In caleulus, it is often necessary to detexmine when a given function is not defined. For example, in
Problem 17, Problem Set 1.3 in the textbook, for éxample, we need to know when f(2) = 3 tan z — b
sin z cos z is not defined. From the definition given above, f(¥) is not defined since tan z is not
defined for z = Z (or for any multiple of -

BY TABLE
T | =z z T 3x
Angle 0 0 3 4 5 3 T 1
NIAE
cos 8 R A R R 0 -1 0
: 1 V2 | /3
sin 8 0 7 - | 5 1 0 -1
tan 6 0 ﬁ 1| /3 |undef. | 0 |undef.
sec § 1 —j_; —\;—; 2 undef. -1 undgf.
csct |undef.] 2 | 2= | -2- 1 def. | ~1
cot §  |undef. | /3] 1 _\17 0 {undef. | 0
3




Trigonometric Graphs
TRIGONOMETRIC FUNCTIONS

Cosine y=rcosx Sine y=usinx Tangent y=tanx
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inverse Trigonometric Functions

Inverse Function Domain Range
yzarccos:cor‘y=cos_1z -1<z<1 0<y<m
y = arcsin z or y = sin " 'z -1 <z<1 —7<y<3g
y=arctan zor y = tan ~ 1z All reals —% <y < 12(
y = arccot z or y = cot "1z Al reals I<y<
Y= arcsec z or y=sec 'z [zl > 1 Ogyg'zr,y;é%
y = arccsc zor y = cse ™ 1z jz1 > 1 —1’2-5 y5-275



Graphs of Elementary Functions
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Procedural Rules of Differentiation

If f and ¢ are differentiable functions at =,  is a differentiable function
of z, and @, b, and ¢ are any real numbers, then the functions cf,
f+ g, fg, and ffg (for g(z) # 0) are also differentiable and their
derivatives satisfy the following formulas:

Name of Rule
1. Constant multiple

2. Sum rule
3. Difference rule
4, Linearity rule

5. Product rule

Derivative
(cf) = cf’
f+9 =f+4
F-a'=f-4d
(af + bg) = af + by’

(fo)' =fd +f'g

1 !
6. Quotient rule (-’gi) ) Sl {8
. dy _dy du
7. Chain rule T dudo
Differentiation Rules
EXTENDED POWER, 8. d% a = nut ;%%
RULE
TRIGONOMETRIC 9. Lcosu= —sin « & 10. L gin v = cos u 48
FUNCTIONS :
11. diztanu:secgu% 12. Ecot uzécsczu%
13-. dizsecu:secutanu%- 14.3%cscuz—cscucotu-g§
Ao 1y =1 du d =1, — 1 du
INVERSE 15. o8 U= m T 16. sin T e = ﬁ p
TRIGONOMETRIC
FUNCTIONS 17, Ltan " ly= Ll _du 18, Loot—ly=_=1_du
T odz 1+ 42 dx " dz mﬁ
d -1 1 du - —1 du
19. —— 8€C Y= ——— 2{]. — CSC = — I
dz e~ 1 iz e -1
EXPONENTIAL AND 21, % injuj=14¥ 92 Logyuy= OB du
d U gy dz [ ™
LOGARITHMIC
FUNCTIONS =_1 du
xin b dz
d u_ udu i .. pU __tj_'_;l_
23.-(-1;5e—e ~ 24'dzb"b1nbdz



Elementary Integrals

n+1

Ju = G S | (1)
n+l
1
[=du=In|u|+C 2)
U
je“du =" +C (3)
[ achu = ¢ Lc (4)
Ina
jcos udu=smu+C (5)
Isin udu =—cosu+C (6)
jseczudu =tanu+C (D
jcso2 ud =—cotu+C (8)
jsecutanudu =sccu+C )
jcscucotudu =—cscu+C (10)
Itan udu = ln‘sec u‘+C (11)
jcotudu = ln‘sin u‘+C (12)
Isec uchi = ln‘sec 1 + tan u‘ +C (13)
Icscudu =—ln‘cscu+cotu‘+C (14)
I‘/idu—sm e (15)
j . 1 . du=ttan " 10 (16)
a‘ +u a a
[—— lseo “ “+C (17)
uNu® —a’




