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5.2Anti Derivatives

f f(x)dx=F(x)+c
f fxdx=f(x)+c
d

[ reax=re

Properties

fcf(x)dxz cff(x)dx

| t@a@)ax= [ reodx s [ geax
ff(x).g(X) dx + ff(x)dx.fg(x)dx

( ) gy o 1@

9(X)

[ g(x)dx

Trigonometric ldentities :

= 2cos*x-1 |,

= 1- 2sin®’x ,

1 1
secx=— , cscx=— ,
Ccosx sinx
sinx cosx 1
tanx = ,cotx = —= =
CcCOoS X sinx tanx
Sin’x + cos’*x =1, Sin’x =1-cos’x,
cos’x =1-sin’x
tan’x + 1 = sec’x tan*x = sec’x—1
1+ cot’x = csc*x cot’x = csc*x—1
sin2x = 2sinxcosx
cos 2x = cos*x - sin*x

cos’x = %(1 + cos 2x)

sin’x = %(1 — cos 2x)

Basic Table :
f ldx=x+c

=
2

I

=
|

R =

=

1—x

1

xVxz -1

— e e e e e

xn+1

n+1

cosxdx = sinx + ¢
sinxdx = —cosx + ¢
sec’xdx = tanx + ¢
csc?xdx = —cotx + ¢
secx tanx dx = secx + ¢
cscx cotxdx = —cscx + ¢
dx =In|x| + ¢
efdx=e*+c
brdx=2+¢

Inb
dx =2J/x+c
—dx = sin"'(x) + ¢
—xzdx =tan"'(x) + ¢

dx = sec” x| + ¢

+c

Linear Function

f(ax+b)"dx——

f cos(ax+ b)dx = %sin(ax +b)+c

J

f e@+h) gy = %e(ax+b) +c

1
(ax+b)

jb(ax+b) dx = % pax+b) s

1
J vax+b

_1(ax+ b
a n+1

dx :%lnl(ax+b)| +c

inb

2
dx:E\/ax+b+c

5.3Integration by Substitution
[ rla@) 9" dx = Figia) +c

n+1
[ r@r @ dx=7[ffﬁ] S

f cos(f(x)) .f (x) dx = sin(f(x)) + ¢

[ X _
f D dx =In|f(x)|+c

f ef® frx)dx=ef® +¢

@

j b® f(x)ydx=>"—+c

Inb

JCS) _
f ﬁdx—z fx)+c

Inverse Trigo

az — x2 a
1 X
_ -1(*
e dx =—tan (a) +c
1 1 1
dx = —sec” |—| +c
xVx2—a? a

5.5 Definite Integral

Additional Formulas

J- tanxdx = —In|cos x| + ¢
J- cotxdx =In|sinx| + ¢
J- secxdx = In|sec x + tanx| + ¢

J-cscxdx = In|cscx — cotx| + ¢

5.6 Fundamental Theorem

Name of
Plane Figures

Areas (in sq. Units)

Perimeter (in Units)

Circle

1 (Radius)?2

2 x Radius

Rectangle

Length x Width

2(Length + Width)

F.T

b
1 f f(x)dx = F(b) — F(a)

d X
F.T2 d—f f®dt =f(x)
Square Side x Side 4 x Side X a
The Mean Value Theorem
Triangle 2 x Base x Height Sum of all Sides b
Rhombus Length x Height 4 side M.V.T f fx)dx = (b—a)f(x")
a
Trapezoidal 5 (b1+by)XHeight 4 side
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Ché oot s gl s
6.1 Area Between Two Curves 6.2 Volume of Revolution
With respect to X Rotation About X-AXis
b b
A= [ @ - gwlax v=n | (P - [gwPdx
a a
_ () = g(x) , @2 g®
With respect to y Rotation About Y-AXis
d d
A= [ wo)-volay V= [ (W) - b)) dy
(4 c
,w(x) = v(x) ,w(x) = v(x)
6.4 Arc Length 6.5 Surface Area
With Respect to X-Axis Rotation About X-Axis
y=f(x),a<x<bh y=f(x) ,a<x<bhb
b 2 b 2
_ dy _ dy
L-ja /1+(E) dx S—LZn’y /1+(E) dx
With Respect to Y-AXis Rotation About Y-AXis
x=gQ),c<y=<d x=9g@) ,c<y<d
d 2 d 2
— dx _ dx
L—L 1+(d—y) dy S—J;an /1+(d—y) dy
6.9 Hyperbolic Functions Hyperbolic Derivatives Inverse Hyperbolic Derivatives
d
—(gj — — (cj h—l —
ot gt I (sinhx) = coshx I (sinh™" x) —
sinh x = 2 d . d _1
ot £ ox a(coshx) = sinhx a(C(,Sh x) = —
coshx = 2 d (tanh ) h2 d
x Z _x — (tanh x) = sech” x = (tanh~1x) =
tanh x = Z" " Z_x ddx ddx (tanh™"x) 1-4°
x | ot — (cothx) = —csch? x lt -1,y =
coth x = Zx - Z-x dx 7y (Coth™x) = —
2 — (sech x) = —sech xtanh x 2 (sech-1x) = — 1
sechx = = —Iée"‘ ddx ( ddx ( ) 12
—(cschx) = — coshx coth x -1 1
hx = — —
csch x ex —e X dx dx (CSCh X) |x|m
Basic Identities Hyperbolic Integrals Inverse Hyperbolic Integrals
, du LU
Egizj{x_l_—s;;lz}rld;zf e=xl f cosh xdx = sinhx + ¢ j@ = sinh™ (Z) tc,a>0
- u LU
coshx — sinh x = e fsinhxdx=coshx+c \/ﬁZCOShl(E)+C'u>a>O
tanh®x = 1 — sech?
nglzxx: 1+ Cssecchz; fsechzx dx = tanhx +c j du {% tanh™? (g) +c,u?<a?
a?—u? l (% 2 2
sinh 2x = 2 sinh x cosh x awth (a)+c'u > a
cosh 2x = cosh®x + sinh®x f csch?xdx = —cothx + ¢ i .
= 2cosh’x— 1 f “ = ——sech™! (E) +c
=2sinh’x + 1 fsech x tanh xdx = —sechx + ¢ uva?—u? a a o<u<a
cosh?x = %(cos 2x+1) du 1 L '
sinh?x = X (cosh 2x — 1) fcschxcothxdx= —cshcx + ¢ fu\/m:—acsch |;|+C'
2 u*0anda>0

20f3

H.E. Ghoneim




MAT1060 RULES 3 \

il sse 5y Al pafil dsatem
Prince Sattam Bin Abdulaziz University

7.2 Integration by parts

7.3 Powers of Trigonometric

[uto=w- [va |||

How to choose u ? (LIATE)

Algebraic, Trigonometric,

Logarithmic, Inverse trigonometric, f
Exponential f

tan"xdx =

secxdx =

N 1 :on—1 n-1 o n—2
sin"xdx = ——sin" "x cosx + —— | sin" “xdx
n n
n 1 n—-1 . n-1 n—2

cos"xdx =—cos" 'xsinx+ —— | cos" “xdx

n n

N tan™ 1x — f tan™ %x dx
n—2 n- 2 n—2
sec" “x tanx + —— | sec “x dx
n—1 n-—1

Product of Power Sine and Cosine

j sin™x cos™x dx

nodd  split cosx use Sin’x =1-—cos’x
takeu = sinx

modd split sinx use cos’x =1 —sin’x
takeu = cos x

2, =1
{m even cos"x = (1 + cos 2x)
use
n even

sin’x = %(1 — cos 2x)

Product of Power tangent and Sec

j tan™x sec"x dx

neven  split sec? x use sec’x =tan’x+1

takeu = tanx

modd split secx tanx use tan®’x = sec’x —1
take u = sec x

{m even

sec x Alone  use tan’x = sec’x — 1
n odd

Identities of Sine and Cosine

sin «< cosp = %[sin(oc —B) + sin(c< +8)]
sin « sinp = %[cos(o( —B) — cos(x +B)]
€os X cosf = %[cos(oc —B) + cos(cx +B)]

7 .5Rational Integration:

Partial Fractions
Completing the square
Long Division (Or Factoring)

30f3

7.4Trigonometric Substitution

a? — x? —-x=asin@
dx = acosf dob

—»>x =atan@
dx = asec?6 do

\Jx2—a? —-x=asecl

dx = a secOtanf db
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