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Integration of hyperbolic trigonometric

functions

[ sinh x dx = cosh x +C

[ cosh x dx = sinh x +C

[ sech®x dx = tanh x +C

[ esch®x dx =- coth x +C

[ tanh x sech x dx=-sech x +C

[ esch x coth x dx =-cschx +C

™~




Example

l-f%r:sch Vx cothxdx = 4_[%:‘:5:.'& Vx cothxdx :-:;

=8 [ cschVx Cﬂth\fix_% =-8cschyx +C

2-[ cosh®(2x*) sinh(2x*) x*dx = [ cosh®(2x*) sinh(2x*) x*dx H—E

cosh®(2x*
= i [ cosh®(2x*) sinh(2x*) 8x%dx = é : } +C

cosh®(2x*)
= +C
48




Home Work

fﬁ.h%—smhl(i}—l—c _r_‘l,.k%=::ﬂgh'(i)+{j
J==-=Ztanh'C ) +C == coth}(Z) +C
II%———sech'IEjﬁ fxﬁ%———csch"(gj+c

1. | sech® (x— %) dx
2 _rsinh(g)dx

3. fﬁcﬂsh(g—lnx)(%—ij dx

4 J— cosh(lnx)dx

-

4 cosh Vxdx
5. freeshy

6. f;n 1 asinh? (%) cosh (%) dx




Definite Integration

. , The function 1s the integrand.
Upper limit of integration ‘

HH'?b /’

/ x 1s the vanable of integration.

| fx) dx”

ﬂ

Integral sign —__

o~
s

- When you find the value
-

2 __ of the integral. you have
evaluated the integral.

Lower [imit of ntegration

Integral of f fromeato b —

[7 f(x)dx =[F(x)]%=F(b) - F(a)

Where f(x) dx = F'(x)




Rules Satisfied by definite integrals

Rules satisfied by definite integrals

a b
Order of Integration: f flx)dx = — f f(x)dx A Definition
b a
r
Zero Width Interval: f flx)dx =0 Also a Definition
b .!a
Constant Multiple: f kfix)dx =k f flx) dx Any Number k
a v

4] b
f —f(x)dx = —f f(x)dx F— 1

b
Sum and Difference: f (flx) + g(x))dx = [ flx) dx + -/ o(x) dx

Additivity: f flx) dx + ff{r) dx = f flx) ax




Example

Calculate the following integration

I)i:ﬁ

}x+2

J2
dx
3 [ ——
sl+x

‘
5) Ie_gdx

y
/12

2) I cos X dx

-
[




e

Solution:

]

dx

I)I ,—In(\+24 =n(6+2)=n(2+2)=n8=Ind=3In2-2In2=1In2
X+2

/'-s‘m( ﬂ)—wn( )==1-1==2

I -1 ~ n n 2
~=tan""| _ =tan "3 —=tan (=3 )=——=(=-—)=—n
ke - 3 33




| =-2(e

_ sin"ﬁ—sin" 0= £—0 =z
2 3 3

-

‘—e)=2(e—e")
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Exa_m p | e: Determine
Ag 3sin2vdx - [(3) (--i,-) costf = [—; cos?.\‘]f

BT e P e
=§—53co<n} —{—50050} ={—;(—l)}—{—%(l)}

= [%Jb"'+4\/5]: ={§\/(T)3_+4~/5} —{g\/(l_)f-+-4,/l_}

16 - 1 2 2
{3 3 55+8—3—4=83




Cont’'d

Example: Find _ff Vox +4 dx
Soution: [,'(5x +4)2 dx .{ f(x)=5x+4,f'(x)=5}

[2(5x + 4% dx x5 =2 [*(5x + 42 5dx
Sx+4)Z" Ex+4)2
( ) ]1:‘[( a2 ]

5 _+1 :—{(5 9 +4) - (5+1+4)3)

2 632
=—{Va97 - V97 } = (343-27) ——{31.5} =2




Home Work

¥ v Vi 3 2 5 o
1. (@ / s?dx (b) / 2 ds 2. (a) / G=22)dx (b) / (C—4x43)dx
1 -1 - |
5 : 6 (b)—11
[(8) 105 (b) —5] (a) 6 ) — 3
3 3 5. e
3. (a)/ scosfdd  (b) dcostidp 4. (a)/.,. 2sin20d6 (b)/ 3sinrdt
0O <& 0 (3 0
[(a) O (b) 4] [(@a) 1 (b)4.248 ]

| = 2
5. (a) / Scos3xdx (b) / . 3sec” 2xdx 6. (a) / o drdr
0 0 |

[(a) 02352 (b) 2.598] "
(b) / 2 Bain 2y — 200830 dx
J

[(a) 0.2572 (b) 2.638]

! 2 9 39 19,2
7. (a) / 3eVdi (b) / — dx 8. (a) / —dx (b) / izot dx
0 -1 Jex > k1Y | X

[(a) 19.09 (b) 2.457] [(@) 0.2703 (b) 9.099]




Thank You




