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Newtons Method: !(xll ) A verage Value of f: 1 fb Average rate of change: f(b)- f(a)x =x -- ­
11+1 n !'(x ) (Mean Value Theorem) b-a J !(x)dxan b-aCUNe Sketching: 

\'-.- • Look for possible extreme points of f(x) by setting f(x)=O and solving for x. Plug in that value into f(x) to obtain exact coordinates. 
• Plug in the same value of x into f"(x) to obtain the concavity. 
• Look for possible inflection points by setting f"(x)=O and solving for x. Plug in this value of x into f(x) to obtain exact coordinates. 

Differentiating the Trig Functions: Integrating the Trig Functions: 

2d (. du d 2 du Jcosxdx= sinx+c Jcsc xdx=-cotx+c- smu) =cosu- dx (cotu) -csc u-
dx dx dx Isinxdx=-cosx+c', Jsecxtanxdx =secx+c
d ) . du d du-(cosu =-smu- -(secu) = secu tanu­
dx dx dx dx 2 sec xdx= tanx+c cscxcotxdx=-cscx+c 

d 2 du d du 


J J 
-(tanu)=sec u- -(cscu) =-cscucotu- 2 x sin2x x sin2x
dx dx dx dx Jcos xdx=-+--+c Jsm 

. 2 
xdx=2,--4-+c

2 4 
The Disk Method 
Volume of a solid of Revolution (about the x-axis): V rn;[f(x)fdx Volume of a solid of Revolution (about the y-axis): V r1r[J(y)]2dy 

The Washer Method The Shell Method rt 
Washer method about x-axis: V = rn;([!(x)]2 -[g(x)]2)dx Shsll method about x-axis: V =Jc 2ny[F(y)-G(y)]tly 

rd 2 2Washer method about y-axis: V = J n;([F(y)] -[G(y)] )dy Shell method about y-axis: V =1:2m:[j (x) - g (x)]dx
c 

The Natural Logarithm Function: 1nx= f.r~t Differentiation of the Natural Log: ~[1ng(x)]=_l_.~ g(x) = g'(x)
.h t dx g(x) dx g(x) 


Integrating the Trig Functions using the Natural Logarithm Function: Derivatives of Inverse Trig Functions: 


Itanudu -lnlcosul+c=I...lsecul+c d . -1 _ 1 du d t-1 1 du1, -sm u----·- -co u=---'­2dx .J1-u2 dx dx 1+u dxIcotudu == Inlsin ul + c -lnlcsc ul + c d -1 1 dud 1 d-1 U -csc U . ­
dx cos u = dx dx lul.Ju2-1 dxIsecudu = 1nlsecu + tanul+ c 
d -1 1 du d -1 1 du-tan u=--'- -sec u . ­2Icscudu = -lnlcsc u + cot ul + c ~lnlcscu - cot ul + c dx 1+u dx dx lul.Ju2-1 dx 

J du J du 1 J du -IIIIntegrals leading to Inverse Trig Functions: r:;--; sec u +c1+u2 = tan-I u+c .,)1-u2 = sin- u +c 
u""u 2 -1 

YThe Exponential Function: loge X = In x If y =In x, then e = x Integration by parts: J!(x)g'(x)dx =!(x)g(x) - I!'(x)g(x)dx 

U U 
aUd u du -e =e- JeQXdu =! eQX +c JeUdu =e +c Jaudu=-+c 

dx dx a Ina 

Integrals Involving Trigonometric Powers: 

J. nud sinll-1 ucosu n-1J' 11-2ud J nud tann-1u J n-2 d J n d secll-1usinu n- 2 I 11-2udsm u +-- sm u tan u =---- tan u u sec u u = sec u 
n n n-1 n-l n-1 

n 1 ll 1 n 1 

J II d cos - ucosu n-1J n-2 ud n ud cot - u 11-2 ud n d csc - ucosu n-2 dI I I n-2 Icos u u +-- cos u cot u=----- cot u csc u u csc u u 
n n n-l n-l n-l 

m )(. n )dx cosm-1axsinn+lax m- 1I( m-2 )(. lI)d sinn-1axcosm+1ax n-l I( m )(. 11-2 )dxcos ax sm ax +-- cos ax sm ax x= +-- cos ax sm axIe . (m+n)a m+n (m+n)a m+n 
m1 m m1 

Icos m ax dx cos + ax m-n+2 I cos ax dx = cos - ax + m-l Icosm-2 axdx 

sin II ax (n-l)asinn-1 ax n-l sinn

-
2 ax a(m-n)sinn-1ax m-n sin II ax 


I~dx = sinm+1 ax m - n + 2 I sinm ax dx = sinm-l ax + m -1 Isinm-2 axdx 
ll cosnax a(n-l)cosn

-
I ax n-1 COSIl-2ax a(m-n)cosn-1 ax m-n cos ax 

Basic Trigonometric Identities: 
cos2x+sin2 x=1 sin2x = l-cos2x sin2x = 2sin xcosx 


2 2 2

'- tan x+ 1= sec x cos2x=cos2x-sin2x=2cos2 x-l=1-sin2x 

2 cos2 x= 1+cos2x 
coe x + 1 = csc X 2 
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