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. CHAPTER (7)

Integration by parts

> Factor the denominator Q(x) : (ax+b) (ax?+bx +c)

! U

Linear Irreducible quadratric

Q(X) (b? —4ac <0)

CASE (1) : Linear factor

1 A B
x(x—1)(x+5) T x + x—1

CASE (2) : Repeated Linear factor

1 A B C D E

(x—3)2 (2x+1)3 - x—3 + (x—3)2 = 2x+1  (2x+1)%2 = (2x+1)3

CASE (3) : Irreducible quadratric factor

1 __ Ax+B Cx+D
(x2+1) (x24+x+1)  x2+1 xZ+x+1

CASE (4) : Repeded irreducible quadratric factor

1 — A1X+Bl A2x+BZ A3X+B3 A4x+B4 A5x+B5
(x2+4)2 (x2+1)3  x2+4 | (x2+4)2 | x2+1 | (x2+1)% | (x2+1)?




\

Trigonometric Integrals

e(ax+b)

polynomial CO.S(ax +b) i
)" sin(ax + b)

u

-1 n-—1 s
.dx = — sin® 1x . cosx + — sin™ %x.dx

1 n—1 _
.dx = - cos™ 1x . sinx + — cos™ %x, dx

tan™ 1x
dx =— — [tan"%x_ dx

T+x — tanx

n—-2
+ fsec"_zx .dx

n-—1

Trigonometric substitution

Trigonometric substitution

Vaz+ x?

X = a tanb

Tep<l
2 2




Integral of rotional functions by partial fraction

s(x)
~» deg (p) = deg (Q) 5& p(lx) — s(x) + % — deg (R) < deg (Q)

R (Ix)

> deg (p) < deg (Q) Partial fractions

Strategy for integration

f sin™x cos™x .dx

. : : 28 L3S &
Gl La () w0 o sail :L
KoY @28 AV 2 eaaal

(%(1+coszx))&w\é;dg<E@,jmms<g

j sec™x tan™x . dx ] csc™x cot™x . dx

y =secx , Y= cscx : sl € 24 ladS &

y=tanx , y = cotx : sasille= 50 Lads

sana ) e s i sas s sl 5908 () 5 >0 (M) S 1) &

BEN

(sec?x , csc?x) & yida Jale




Improper integrals

{ p>1 , convergentto = p%l

p <1 , divergent

+ 00 t
\/j f(x) .dx = gimff(x).dx
a a Called convergent if limit exist
Called divergent if limit d.n.e

v jaf(x) Ldx = tl_i)r_nooff(x).dx

X Tof(x) Ldx = faf(x) cdx + Tof(x) .dx

g(h@)@“ e e 5 M agin S Jla d

b t
iff(x) Jdx = tlirl?_Jf(x).dx

b b
iff(x) Jdx = tl_i}rcrllJrJf(x).dx
a t

Note:

The improper integral is called convergent if limit exists and divergent if the
limit d.n.e




 CHAPTER (8)

Arc length

H The Arc length formula I

> If iIs CTS on [a, b] then the length of
the(y=/f(x)) — (a<x<b)is:

f\/1+(f(x))2 dx—j /1+ Tx dxl,

Is CTS on [c, d] then the length of -~
the (x = g(7)) —> (c<y<d)is: S da

& Ll SlLL

2

dx XTI
=f\/1+(g’(y))2 -dy=f 1+(@) .dy ‘“"’“SetUpuiw
Cc

Jalgyy Js

Note:

v fx)= Va-—x?
—Ja < x < +Ja (radius) ( semicircle)
v L= nr




Surface

> IS positive and has a CTS derivative we
define the surface curve
(v =f(x))==(a < x < b) about the x-axis

b
S j 21 ) I+ (F(0)2 .dy

Is positive and has a CTS derivative we
define the surface curve
(x=9g)) = (c <y < d)about the y-axis |

d 2
S jz 1+(dx) d
=| 2m — .
y ) Y
C

Note:

v fx)= Va—x?
—Ja < x <+a (radius) ( 3.5)
v' S = 4nr?

C(f(x) = Ja—x2)xs g W
o il Jsha adlay iy (s 8 LIS ()5S ¢ J sl
Aaline allay ng 5 S LIS () oS3 : Halunal

-




CHAPTER (10)

Curves defined by parametric equations

Circle equation
>xt+yr=1

v’ Circle center=(0,0)
v Radius =1

Ellipse equation

Hyperbolic equation

> x?—y?=1

Note :

(parabola ) ¢S Usladly an yiela 13) o
(Line ) oha 4l @l gusigsuelald o

/4

Line segment

(X1,91)=— (x2,¥2)
Vx=x+(x,—x )t @
Vy=yi+ (v, -t

Note :

Concave up > Ly >0
d?y dx?
dx? d?y
Concave down ——» Tz S 0 7




Circle

» Circle center (h, k)
» Radius = r

v x = h+ 1 cost
vy =k+rsint

Equation of tangent Line

d
» m =slope -
dx

(%0,Y0)

»y—yo=m(x—xp)

Curve has horizontal tangent

>»m=0

dy
dt Horizontal tangent
dx

dt

Curve has vertical tangent

ay
dt
dx

dt




Lines
Polar curves

Circle

L[NES Cardioid

Lines

Horzantal line Vertical line
r =1y csch r = x secf

CIRCLE

clrcle

| a? = x? + y? r = 2a cos6 + 2b sinb
Circle centre (0,0) Circle centre (a,b) 0<9<m
Radius = |a] Radius = va? + b2

\

€ /—:\\ >
_\q\_a-:/é
|

r = 2b sinf r = 2a cos@

Circle centre (0,b) 0<0<m |Circlecentre (a,0) 0<6<rm
Radius = |b| Radius = |a|

N A




CARDIOID

Cardjoid

r=a (1 —sinf)

r =a (1+ sinf)

0<06<2nm

0<06<2nm

T

)\n

20—
//\\\O'zn
a 3n

2

\

y

5
rd

r=a (1 —cos0)

r=a (1+ cosB)

0<06<2nm

0<06<2n

3

2

A

Ly 30 B figel]

Cardioid

T

2

Al 7
A2,

T
Tz
T <@ &> 0,21

3
2




CHAPTER (11)

Sequences

Graph of sequences




» Theorem (1)

then
If lim |a,| =0 lima, =0 CONV (1S (a0 (5 s O g
n—>0o

n—->0o

» Theorem (2) Note :

Ay, = lima, =L _ -\ bx ,
n—=>0 conv sSS Ja Ly o) ey | lim (1 + —) = e“
n—oo X
L

Azn+1 = lim ap =

¢ For what values of (r) is the seg (™) converged

—1<r<1 , convtoO

n Conv , —-1<r<1l]—o
r- = r=1 ., convtol

Div ,  other wise

Div Conv Div
Cl @

m=314 /| e=2]7
an+o = {1,1,2,3,5.8,.....

» Theorem (3)

gLet {a,} ,{b,},{c,}suchthat(a, < b, <c,)
If lim a,, = lim Cp = L === lim b, =L

n—oo n—oo n—oo

v Ex : a, = sin (n)

n
—1<sin(n) <1

-1 ' 1
. sin (n) -
n n n

lim Jax
sin (n) <0 N0

e e




Seriles 5

Geometric series

i Conv—=>|r|<1l—0-1<1r<1
>zr"=

~ DIV e |r|Z21l=—r=>1,r<-1

(_m Conv ‘/—)

O
1
(0.0)
¥
n=m

P - series

>§:1 ConV = p>1
nP | Div—>s p <1

Conv

Ratio test Root test

‘ C= lim |2 C = lim {/|a,|

n—-oco | dn n—oo

s ratio test e Jsb e Jan agh sl W s root test e Jsb e day4d ol Wl

n!, 5! n" 3" (by)"

2)C>1,C=0 =—>)a,div
3) C = 1—> test fall

Conv Tes:fail Div

1

1)C<1=—>Ya, conv ‘




Alternating series test

>Z(—1)nan a4, >0
n=1

1)1111_{?061" =0 ?Then Y1 (=" a,, = conv
2) a,, decreasing

Divergence test

n
_O{COV
Div

+* Then both series are conv or both series div

Integral test
f(n) =a,

Positive (+) joof(x)-dx CONV <« Z an

. then m
Continuous

Decreasing fm flo).dx div <> z An




Telescoping sum

>If%1_r)£105n—L Then zan =L

_ A
_n n+1

1
2
1
t3
1
2

)
N

Il
(U
_I_

=

Algebraic properties of infinite series

> If z a, and z b,, are conv then Z a, + y b, conv

S et Y b =Y 0 FY s,

> If C is a non-zero constant , then :

conv + conv = conv

conv + div = div
1) Ifzan , conv (E)z a, ,» conv conv

Div + div = div
2) IfZan Cdiv (E)z a, , div




Abs.conv

C.C

Theorem:

Zan Abs.conv :>z a, conv

Power series Power series

0 centered at a
>ch(x—a)”=co+c1 (x—a)+ ¢, (x—a)? +

n=0

———

Radius of conv Interval of conv
FThe series conv only R=0 (@)

When X =a lim ... = o

n—>00

R=+
lim..=0

n—-0o

The series conv for all x (—00,00)

There is a positive
number R such that series
conv) |x —a| <R R

** Theorem:

D e Jaidny

Ratio test , Root test

The set of all x at the series conv
conv oSS Ll Jlaall oay iy D




Taylor and Maclaurin series

Q)
> Taylor: f(x) =Z ! n'(a) (x—a)"
n=0 '

Mo
» Maclaurin : f(x) Zf ©) x"

Maclaurian series




