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Math 206 Midterm 1:1 page of notes (Chapters 7-8.5)

Newton's Method: S (x,) Average Value of f:

1 ¢ Average rate of change: b)—
T ) (Mean Value Theorem) Z—_a_-[' f(x)dx ®O-f@

Curve Skelching: b-a

\.* Look for possible extreme points of f(x) by setting f(x)=0and solving for x. Plug in that value into f{x) to obtain exact coordinates.
»  Plug in the same value of xinto f’(x) to obtain the concavity.
*  Look for possible inflection points by setting £(x)=0 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:
i(siny):cosuii-'i i(COtu)=-'CSC2ug—li _fCOSxdx=sinx+c JCSCz xdx=-cotx+c
dx dx
d du d du Isinxdx:—cosx%-c’ Isecxtanxdx=secx+c
B;(cosu)=-sinuzx— —(secu)=secutanuy—
dx dx _[seczxdx=tanx+c Jcscxcotxdxz-cscx+c
f—l»(tan u) =sec? uiiE i(cscu) = —cscucotuiu— 2 x  sin2x x sin2x
dx dx dx dx Jcos xdx =—+ +c Jsinzxd.x=-2-— 2
The Disk Method
Volume of a solid of Revolution (about the x-axis): vy = .r’ 7l f(0Pdx Volume of a solid of Revolution (about the y-axis): vy = J" xlf ()Pdy
The Washer Method The Shell Method
Washer method about x-axis: V= rn({ FOP -[g@P)dx Sheil method about x-axis: V= f 2ry[F(y)-G()ldy
Washer method about y-axis: V = L r(FF -[GONT)dy Shell method about y-axis: V= J'b 21 f (x) — g (x)]dx
The Natural Logarithm Function:  Inx= J‘:ldt Differentiation of the Natural Log: -—-[ln g(x)]= —G . g( Y= ((x))
t g(x
Integrating the Trig Functions using the Natural Logarithm Function: Derivatives of Inverse Trig Functions:
[tanudu = ~Injcosu|+c = Injsecu|+c 4y du e PP 2
1/ 1—- u dx dx 1+u° dx
Jcot udu = lnisin u| +c= —ln‘csc ul +c d 1 du d 1 du
ECOS_Iu:_J 7 dx e u=—|u[ o1 dx
jsecudu=ln|secu+tanul+c 1-u
h ——tan—lu ——-—-l d—u —d—-sec'lu——:l ﬂ
[escudu =~Infescu+ cotu|+c =Injcscu—cotu|+¢ dx I+u’ dx dx [ufvu? -1 dx
d . ;
Integrals leading to Inverse Trig Functions: du__ anute '[ d ==sin"u+c I —— =sec”|u|+c
14u? 1-u uvu® -1
The Exponential Function: log,x=Inx  If y=Inx, then &’ =x integration by parts: _[ Fg' xdx=f(x)gx) —_[ f(x)gx)dx
d . du 1 “ " ‘
—e" =" — je"“du=—e‘“+c Ie du=¢e"+c Ia“du= 4 _+c
dx dx a Ina
Integrals Involving Trigonometric Powers:
san-1 — n-1 -2
Jsin" udu=-S2 BB +—tl-——1'[.sin"'2 udu jtan" udu = ta_n_u__J tan"? udu jsec udu = “usinu_n- J‘sec"’2 udu
n n n- n— 1
-t - - » csc" ucosu _n-2 -
fcos" udu = E‘zs——‘-'lﬁ?—ﬁl‘-+n—l.[cos”'z udu Icot" udu=— cot u -—J‘cot"‘2 udu Icsc udu=— J'csc % udu
n n - n—1
m—-1 i Al n-1 m+1
cos""ax n-1 e
J(cos"‘ ax)(sin” ax)dx = €os_ daxsin ax, m- _[(cos ax)(sin” ax)dx =— m_a 'f(cos”‘ ax)(sin"? ax)dx
- (m+n)a m+n (m+n)a n
"-cos’" ax, _ cos™ax  m-n+2 j cos"ax , _  cos"'ax  m-l J-(:os""2 ax
sin" ax (n-Dasin™'ax  n-1 Jsin"?ax a(m-n)sin” ax m-n’ sin"ax
- m . oml - e P = ] - . m~2
J»sm axdx: sin ax_l m n+2j sma-zwc di=— sin mnc_! o ljsm _ axdx
cos” ax a(n—1)cos"" ax n-1 Jcos"ax a(m-n)cos” ax m-n’ cos"ax
Basic Trigonometric Identities:
cos’ x+sin® x=1 sin? x = 1ZC082x sin2x=2sin xcosx
N 2 . .
~—  tan’x+l=sec’x 1+ cos2x cos2x =cos’ x—sin’ x=2cos’ x—1=1-sin" x
2
cot’x+1=csc’ x €os" ¥ ="
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