dx B dufu
© -/Vez"-6_ Viu? - a*

- du
-/u\/u2 - a®

Then,

/ dx =/ dx =L/ du
42 + 4x + 2 ¢+ 1P +1 2) ?+d?

Example : = % . %tan" (:,—') + C
dx I
&+ e = itan"(lt +1)+C
= / du Letu = ' 0F = ¥,
w + 1 du = & dx
=tan'u + C Integrate with respect 1o u
= lan"(e‘) +:C Replace n by ¢,
Example
dx dx
a) | ——— b | —&
()./V4x—x2 (),/4x2+4x+2
Solution

(a) we first rewrite 4x — x? by completing the square:

dx—x2=—(x?=4x)=-(x?—4x+4)+4=4—(x—-2)0
/ dx =/’ dx
Vax — x? Va4 —(x-2)
Sy e ' S sl
“/m = sin (E)+C

= sin™! (x:Z\ +C




(b) We complete the square on the binomial 4x* + 4x:

4.t3+4.1-+2=4{.1'2+.x'}+2=4(x3+x+d1—‘)+2—%

“4(.‘!?‘?%')‘4' | = (2 + 1)+ 1.
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.4 HYPERBOLIC FUNCTIONS

The hyperbolic sine and hyperbolic cosine functions are defined by:

Hyperbolic sine: Hyperbolic cosine: Hyperbolic tangent:
o el i i it =
sihx = €55 cohn = EGE - sihr = e
Hyperbolic cotangent: Hyperbolic secant: Hyperbolic cosecant:
. £y e 1 2
cothx = I ol o sechx = 2 cschx = =

sinhx & —¢ " coshxr &' +e™ sinhx e"—e”

cosh® x — sinh®x = 1
sinh 2x = 2 sinh x cosh x
cosh 2y = cosh®x + sinh®x

cosh 2x + 1

cosh® x = 3




= smnh Lx.

Derivatives and Integrals of Hyperbolic Functions

d (sinh ) = coshu du

dx dx
%{cosh i) = sinh rr%

;1_{: (tanhu) = sech®u %
%{cuth u) = —csch’u %
%{scch u) = —sechu lﬂl‘lhii‘%
i{cﬁch u) = —cschu coth "%
proof :

1- i . _ i !:'” —g‘-"'
pE (sinh ) o (—2 )

e dufdy + ™ dufdx
2




