Function and Limits
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Second Derivative Test: f'(c) =0, f”/(c) < 0 then

local max, f”(c) > 0 local min.

L’Hopital’s Rule: Given li_r)n f(x) and g(z) =0/ £ 00
x (&
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Trigo Identities

1. sec?z — 1 =tan’z

2. csc?z —1=cot?z

3. sinAcos A = %Sil’l 2A

4. cos? A= %(1 + cos2A)

5. sin? A = %(1 — cos2A)

6. sin Acos B = %(sin(A + B) + sin(A — B)

7. cos Asin B = ;(%in(A + B) —sin(A — B)

8. cos Acos B = (COG(A + B) +cos(A — B)
9. sinAsinB = %(cos(A + B) —cos(A — B)

Integration
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Substitution [ f(g(z)) - ¢'(z)dz = [ f(u)du,u = g(z)
By Parts [uv'de = uv — [ u/vdz, order: LIATE:
Differentiate to integrate

Application of Integration

about x axis

= Vol Disk: V = wfcf f(x)? — g(z)%dx

= Vol Shell: V =27 f:ac|f(ac) — g(z)|dz (absolute!!)

= Length of curve: ff 1+ fl(x)2dz

Series
TODO!!
Vectors
unit vector: p = ‘pl,ﬁ:@—(ﬂ
AXPug ratio theorem
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Dot Eroduct

L] 7 b = a1b; + a2bs + azbs = |(1Hb‘COS€
malb=a-b=0

smal|lb=a-b=|al|b

Cross Product
i 7 k (a2bs — azb2)
axb=l|a; a2 a3z|=|—(a1bz —a3zby)
b; ba b3 (a1ba — agby)

|a x b| = |a]|b| siné
al b= axb=allb|

allb=>axb=0
Parallelogram = |a x b|

Projection
a-b

comppa = |b| cos 6 -

proj,a = compya -

B
N=ab,_ a
AANO = oA x ON| |9V T @a® = ap
Lines

r=7rg+tv=(z,v,2) zo + at
(z0,y0, 20) + t{a,b,c) yo + bt
20 + ct

Planes

n = <(1,b, C>7'I’ = (Ivyvz>77,0<x07y()7c()>
Scalar: n-r =mn-rg
Cartesian: ax +by +cz=d

Distance from Point to Plane
lazo+byo+czo—d|

Partial Derivatives
Chain Rule
For z(t) = f(=(1),y(1)),

dz _ Oz dz + 9z dy
dt — 9x dt By dt

For z(s, 1) = f(x(s, 1), y(s, 1)),
0z _ 0z 9z 9z Oy
ot — Oz ot By ot
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E_8185+8y85

Arc Length of r(t): f: |r!(t)|dt

Implicit Differentiation

9z _ _Fy 0z _ _Fy
ox F, 9y ~  F.

Directional Derivative

Gradient vector at f(z,vy) : Af = foi + fyd

Dy f(x,y) = {fz, fy) - (a,b) =
(Unit Vector)
Tangent Plane: Af - (x — 20,y —y0,2 — 20) =0

Critical Points

D = faz(a,b) fyy(a,b) — (fw,y(avb))Q

D | fea(a,b) local
+ + min
+ - max
- any saddle point
0 any no conclusion

Double Integrals

Type |
! b (x)
! y=g5(x) f ;]12(1) f T,y dydx
D ={(z,y):a <z <b,
| b | gl(r)éyég()}
I y=a(x) I
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Type 1l

JE Y f,y)dady

D x=h(y) |D = {(I, y)
hi(y) <@ < ha(y)}

Polar Coordinates

Surface Area

S = [[p+/[2+ f2+1dA

x =rcosf

y = rsinf
R={(r0):0<a<r<
b, a <0< B}

f: f: f(rcos@,rsinf)rdrdd

re<y<d,

ODE
form change of variable
T =@ | [y =Jf@dz+C
Setv =2
I (Y
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- /(:Lbuﬂ) Set v = ax + by

Y = aatByt

Y + P(x)y = Q(z)

y' + P(x)y = Q(x)y"

R:efP(:v)dw
=y -R=[Q Rdx

2= ylf'n
= subin Z

solve linear
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