Review Handout For Math 2280

Trigonometric Identities

sin(a + ) = sina cos f £ cos asin 3
sin® 6 = 1[1 — cos(26)]

! fsin(a + ) + sin(a — B)]
[cos(a + ) + cos(a — )]

cosx + cosy = 2cos (Hy) cos (Z2y)

sina cos § =

cosozcosﬁ— =

cos(a £ ) = cosacos f F sin asin 3
cos? 6 = 1[1 + cos(26)]
5 [cos(a — B) — cos(a + f)]

sinz 4 siny = 2sin (£2) cos ()

cosT — cosy = 2sin (%) sin (Tw)

sin asin § =

Here, w is the lower case Greek letter omega.

Acos(wt) + Bsin(wt) =
B [ tan7!(4)
and cos¢ = 7, or ¢ = { 7r—{—tan*1(%)

C'sin(wt + ¢) where C' =
B> 0
it B<0

VA2 + B? and ¢ is the angle such that sin¢ = £

Complex Exponential (Euler’s Formula): e

Polar Form of Complex Numbers:

De Moivre’s Formula:

0 = cosf + i sinf
z=a+bi=re
where r = v/a? + b? and @ is the angle such that

sinf = g and cosf = 2,

|

For z=a+bi=re?

0 — ycosf +irsiné

or
tan~'(2) yifa>0
m+tan~l(2) Jifa<0

, its nth power is

2" =" e = 1" cos(nf) + i r" sin(nd).
Here, w is the lower case of the letter double-u. wa
z ~ATTI TS
The n n-th roots of z =a+bi =re?, are *~ae I b .
. 6+2(k—1)7r) ~o , .
1(7 "‘\ / 2t/ w-
n 0+2(k—1 - 7t/n 1
w, = {/re = {/r cos (2EZLTY i N
k ;S N r \
~ TS \
- : 2 1 ] ~o 6 ~ ) \
1 /1 sin <M> for k =1, ! Se N oA\8/n
n | I >y L1 |
. . ; a 1 !
Or, the solutions of w™ = a + bi = re® are \ !
i<9+2(k71)7r) ( ) \ /
T 0+2(k—Dx \ /
__ n . n —/°
w, = Ure = /T cos ( ) + ‘. //
N
. . (0+2(k—1)n AN .
1 Y/r sin (%) for k =1, ~eo e

In words, the n n-th roots of r ¥ are on a circle of radius {/r and are 2=

one having the angle £ o

" radians apart with the first
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products along the dashed diagonals. *

Also, for any column j, DetA =

ass

Then, for any row i, DetA = |A| = Z(—l)iﬂ a;j | Agjl.

j=1
n

Al = (=1)" a;; | Ay

=1

* The picture in the right is from Wikipedia.

Determinants
a b
= ad — bc
d
aj; a2 Aas
. 22 23 21 Q23 A21 Q22
(21 G2 Q23| = a1l —a + a3
azz G33 a31 ass a31 a3z
az1 G32 0433
The determinant of the three columns on 011 G12 Gz i1 012
the left is the sum of the products along .
the solid diagonals minus the sum of the a1 G2z G23 | @21 G422

asi a32
[ an a1(5-1) Q1; A1(j+1) a1y |
A(i-1)1 A-1)(-1) A@6-1);j A6E-1)(+1) A(i~1)n
For matrix A = | a;n ai(j—1) i @i(j+1) ain |, let Ay
A(i+1)1 A(i+1)(j—1) Q@+1)7  Q>+1)(5+1) A(i+1)n
| Gn1 Qn(5—1) Qnyj An(j+1) App
be the matrix with the ¢th row and jth column removed:
[ an ai(j—1) A1(j+1) aip |
A = Ai-1)1 AGi-1)(j-1) (-1)(+1) A@i-1)n
! A(i4+1)1 A+1)(j—1)  AE+1)(j+1) A(i4+1)n
L Gn1 An(j-1) QA (5+1) Qnpn
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Differentiation Rules

In|z| =

8=

sinz) = cosw

tanx) = sec® x

sin~'x) =

tan~ :z;)

(
(
(secx) = secxtanx
(
(
=

[f(2)g(x)] = f'(2)g(z) + f(2)g'(z)

L") =na"!

/(@) £g(2)] = f'(x) £ ¢'(2)
@] _ @) @) @)
9(z) g*(x)

Lg” = (Ina)a”

i log = (ln}z)m
L(cosz) = —sinx

L (cotz) = —csc’

L (cscx) = —cescxcotw
4 (cos™ 1) = — 7l
Lot a) = — ks

L (csc!x) ﬁ

Fundamental Theorem of Calculus: For a continuous function f, di [ / f(t) dt} = f(x)
x a

Strategies For Integration

Method

Example

Expanding
Completing the square
Using a trigonometric identity

Eliminating a square root

Reducing an improper fraction
Separating a fraction

Multiplying by a form of 1

(ex _ 6—30)2 — 62:1: — 24 6—2x

V8r — 122 = /16 — (x — 4)?

1
sin?z = - 1—cost
x2+2+— ,/ a:+
3 — Tx

— or — 3 —
xr— 2 =a'+20 Tr— 2
3:c—|—2_ 3z 2
1—a22 1—22 1—22

secx + tanx
secr = secx X =

sec? T + secrtan x

secxr + tanx

secxr + tanx
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Integration Techniques

Method Example
u-substitution For u = 22 + 1 we have z dx = %“ and so
du
x 'xdx:/ w) du /Ldm:/—

[ @) g@ o= [ 1w o= [ 5

Integration by parts For w=u=, dv =e"dx we have

/udv:uv—/vdu du=dr, v=e¢€" and so
/xexdx =ze’ — /exdx
For r =tanf with —7/2 < < 7/2

Trigonometric Substitution
we have secf > 0, dv = sec’?df and V1 + 22 =

For expressions +22 + a?
V1 +tan? 0 = Vsec2§ = |sec | = sec

Th / dz / sec? 8
us
V14 22 sec 9
) ) dz
Partial Fractions S —
3 + 12 2(x+1)

P / T ac

/ (z) dz where P and D are 1 1

D(x) /(-+7 )dm
polynomials with deg P < deg D. roowt o wtl
Factor D(x).

Table of Integration Formulas

n+1 1
" dr = +C ,forn#1 /—d:pzln|x|—|—0
n+1 T
eEdr=e"4+C a®dr = a +C
Ina
sinzdr = —cosxz + C cosxdr =sinz + C

csc?xdr = —cotx + C

n
@
@
8
2
S
|
+
I
=
8
+
Q

secrxtanxz dr = secx + C cscrcotzdr = —cscax +C

secxdr = In|secx + tanz| + C cscxdr =In|cscx — cotz| + C

—

tanz dr = In|secx| + C cotxdr =1In|sinz| 4+ C

dz 11: 1 (a:)_i_o / dx . <$>+C
=—tan " (— ———— =sin" (-
2+a® o« a Va2 — 2 a
dz 1 rT—a dz
= — C — =1 2+ a?|+C
o il wl | e + / = n|r+ Va2 +a?l +

e S S S S S S

d 1 2
e (f) +C /\/:c2+a2dx:g\/x2+a2+%ln <x+\/:1:2+a2) +C
a

8
8
o
|
IS
)
S
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For the power series Z cn(x — )" exactly one of the following three cases will hold and for each

n=0
case a radius of convergence p is defined.

L Y jen(x—x0)" converges 2. Y > c,(x—xp)" converges 3. Y > c,(x—x0)" converges

only for x = xy and p = 0. for all z and p = co. if |x — xo| < R and diverges if
|z — x| > R, for some positive
number R, and p = R.

o)
The radius of convergence and the interval of convergence of the power series E cn(x —20)" can be
n=0
n . . Ap+1
found as follows. Let a,, = ¢,(x — x¢)™ and consider lim 1.
n—00 | Ay

1. If lim, oo |22 < 1 holds 2. If lim,, o || < 1 holds 3. p > 0 is the radius of con-

an an

only for # = g, then p = for all z, then p = oo and vergence if lim, o [*25] < 1
0 and the interval of conver- the interval of convergence is holds for |z — zy] < p and
gence is {zo}. (—o0, 00). the interval of convergence is

(xo — p, o+ p) plus none, one
or both endpoints x = xg £ p
which must be checked indi-
vidually.

Equivalently, the radius of convergence can be found as follows. If, ¢, # 0 for large n, and

. Cn
lim
interval of convergence is (xg — L, ¢ + L) plus none, one or both endpoints x = x¢ & L which must

be checked individually.

= L, where 0 < L < oo, then p = L. In this version, for L positive and finite, the





