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15.3 Area by Double Integration
Given a curve and a line. Sketch. Use vertical/horizontal line

4. table x|Y|F fo record valves and pind abs. max and obs: min .
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15.5 Triple Integrals in Rectangular Coordinates
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. It o JLere-edle [ fuut! | | [ [ tinoiedne [ [ siainn, visiun @i
135 =4Sy = Isy“ 5 dy T m X J Ja
o 4 Y 4 [3;!43 —z,]o
3 (o )1 (o0 °) ae = Br De
o 7 2_ J’ € lz-¢€ e -0 -¢ Fz—m pt an | &
! : : L (57 Isy ‘ﬁy«—nss) dy 01_" I lww) = | N ::. o ..J.... OV |3 | du dv
z
I:.,zr‘l,sy?_ dey? 4 sy ]3 = I8 I (3ms-3 + 1) de IV () R L L
o 4 v v dv ds
o ite v dv
inkegal i 2 I ) — fj(ux +:’;xy+qy)dxdy:jj(‘ix+$\/)(x+SY)dxdy
I5.2 | Dovble 17tegealr [over geneal regions of| R Change a polar integral into|a Carjtesian integral. A |
r el |
Ro=|{n s[7) < o < Wi} ! /,: fixplad f [ fixpldy ds X=rcos 6, v2= x4y ban0= x ,dxdy = cdrd& | sice U = 4X+ 3y V=X + 3Y solve for X and y.
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X(x-3)=0 W Cose = s ay 4v-u
0exe3 A . s8¢ drde Fi = '4\/ 4v=-y
= r r » =5
f fixipldd ’ fix,pldrdy I ssece »
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o [ 0 a —
y=3X  y=x*  y=30) y=(3)' = 4 15 I ssece $20 ot #y:E\ o : 3
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Jj(q;wsy)(x + 3Y)dx dy:[jwlnu,v)l dv dv =;—IJU\I dv dv
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Feansporn Hu_cquation y= _%x +1 Feansrorm Hhe_equakion |y = _%x 4

4v-u — _H(v-v = _Hjv-v
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9-9Yv -V - +1-9 YV -U — v+
N q q_wqu__T+q.q
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16.1| Line Integrals of Scalar Functions

j(xﬂ Yas— Over $he shraight=Nine seqment X =3t, y=(6=3t), 250
(4 From (0,6,0) 4o (¢,0,0)
when b (e
xzst=ole, 7 3¢ (em34)j + 0K
=6 b=z Y&)? 31+3) .
S0, 04te2 [Ye)|=da¥a = 34z Nl

2
so,j(x{-y)ls :J(x{.y) N4 ds = Neol
(4 ]

jz( Weo-)r3lz =flxﬂ4+ =z [+]] = iz (2-0) = 367

Integrating-over-acurve
(XH“'Z)ds along| Hhe corve v(e)= 2EiH L]+ (-2b)k, 04EET,
c
) 2i+j-2x
Ve = Jaemem = 3q¢— V01 = 4

S 'S
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=
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— R |
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I 2 4 =1 > y= 3
au = =>day 4
_ | Y= InS > u= 3In5 | Degree | Radians sin @ cos @ tan 6 cosec 8 sec@ cot 6
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COMMON FACTORING EXAMPLES s | T T B B, | ] s
B 6 2 2 3 3
x2—a%=(x+a)(x—a) J’fz, ! \\ S : 7/{ ! N, 180° - o ) o .
2 ) ) e d AN\ 7 _ml|3n | Y T )
x* +2ax+a*=(x+a) 4 RYZARE ¥ Z 2 oL NC 270° 3n 1 o R 1 : o
/Y \\\-‘,-// /e N 2
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x? —=2ax+a* = (x—a) AV B ) & 360° 2n 0 1 0 - 1
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x%2+ (a+b)x+ab= (x+a)(x +Db) \ — “3_\;
/
x3 +3ax? +3a*x+a® = (x + a)® /q’
x}+a®=(x+a)(x? —ax +a?)
FunpAHEDTAL |0ENTITIES
x}—a® = (x—a)(x? +ax + a?) - ] DouBLE ANALE Fprmtas
X2 —a? = (x" - a")(x" + a") et _‘-1 P T 1“ 1+ kan’e = (Sec’6 1 rotie s cscie Sin2X = | Zsink + cosx
Differentiation Rules bans = sins cabbe (058 sintel)= - sine cos(-p)= coso ot 2K = (osX—SinX = 2cos'x =1 = 4- 2sin®)X
Constant Rule %[c]=0 e e ten(-0)7 ~dans tanzx = | 2 tanx
— €and
a . cote|= _1 sing +|cos%® 7 14 1= tanx
Power Rule = p—
d
Product Rule E[f(x)g(x)]=f '(D)g@)+f(x)g'(x)
4 (- f(x)e!
Quotient Rule ;[&]zig(ﬂf ) fz(r)g ) .
8@ [s@)] csee = 1 Ltane = sine cote = | _ 1
d sins coso tand
Chain Rule 7] =rEmew an
_ _ Sets=_1 otB= (o5& sin?e + 055 = 1
cose 5116
Derivative Integral ( )
d
2"=0 Joa=c
%x=1 j1dx=x+C
[ n _x"_ﬂ
K= [x de=-—+C

d o v ot
2= ZEcev Jer ax=e*+C

d 1 4 o 1.

=y a;lm/— - I;dx_lnx+c

d n*

—n* =n’l gy =

o = inx Jn nn*C
%sinx:oosx Icosxak:sinx+c
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d

—cotx =-csc? x
dx
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dx

d
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ax
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1
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1- x2 I\H—x’
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1-x2 1-x2
d 1
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adx 1+ x* J'1-1»)(’
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xvx? -1 xVx? -1
—arccscx——; j—; dx=arccscx+C
o X -1 x\x? -1




