6.5) Integrating hyperbolic functions



Worked example

Your turn

Find:

jcosh(Bx —2)dx

Jom (3
Sin 7

[ o=

[ =

x) dx

dx

dx

f sinh (5x) dx

[ =

[ o=

dx

dx

Find:

fcosh(4x —1)dx

2
j sinh (§x> dx

[ 7=

| 7=

jsinh (3x) dx

j 10
x2 -1

| 7=

dx

dx

dx

dx

1

Zsinh(4x —1D+c
3 h2 N
2cos 3x C
3arsinhx + ¢

4 arcosh x + ¢

1
3 cosh(3x) + ¢

10 arcosh x + ¢

2 arsinh x + ¢



Worked example Your turn

Find: Find:
3—"7x p 2 + 5x p
X X
VxZ +1 VxZ +1

2arsinhx +5v14+x2+¢




Worked example Your turn

Find: Find:
jsinh7 3x cosh 3x dx fcosh5 2x sinh 2x dx

= cosh® 2x + ¢




Worked example Your turn
Find: Find:
J cothx dx thanhx dx
In|coshx| + C




Worked example Your turn

Find: Find:
j sinh? 5x dx f cosh? 3x dx

1

1
§x+ﬁsmh6x+c




Worked example Your turn

Find: Find:
jcosh3 x dx fsinh3 x dx

1
gcosh3 x —coshx + ¢




Worked example Your turn

Find: Find:
Je3x cosh x dx jer sinh x dx

1
8(63" —3e¥) + ¢




Worked example Your turn

Find: Find:
Jcosech x dx jsechx dx

(requires partial fractions) 2 arctan(e®) + ¢




Worked example Your turn

1

va?+x2

1

Show that [ dx = arsinh (f) + ¢ | Show that [

a

dx = arcosh (f) +c

a




Worked example Your turn

1 1
dx
Vx2+16 Vx2-16

l2+\/§
(55)

8
Evaluate f58 dx Evaluate |,




Worked example Your turn

By using a hyperbolic substitution, show that | By using a hyperbolic substitution, show that

1 1
j,/xZ —1dx =%xw/x2 —1—%arcoshx+c f\/1+x2 dx=5arsinhx+5x\/1+x2+c

Shown using x = sinhu
NB: Can also use x = tan u but longer




Worked example Your turn

Using a hyperbolic substitution, evaluate | Using a hyperbolic substitution, evaluate

8 X3 6 x3
dx f — dx
L\/x2—16 o Vx2 +9
18V5 + 18




Worked example Your turn

Find: Find:

dx dx

f 1
V12x + 2x2

1 x+3
—arcosh 3 +C

j 1
V12x + 3x2

V2




Worked example Your turn

Find: Find:

1 1
d
Jx2—6x—3 x jx2—8x+8dx

V2
—1In

x—4— 22
x—4+2\/7

+ C



Worked example Your turn

Evaluate: Evaluate:

1 1 1 1
J dx j dx
0o Vx2 +8x + 17 0o Vx2+2x+5
0.400 (3 sf)




Worked example Your turn

Find: Find:

1 1
J dx j dx
VIx2 + 4 V4x2 +9

1 o 2X
zarsm 3 +c




Worked example

Your turn

25x2 4+ 10x+17=a(x +b)?> + ¢
a) Findthe values of a,b andc

Hence, or otherwise, find:
1

b) f 25x2+110x+17

C) f V25x2+10x+17 dx

9% +6x+5=alx+b)*+c
a) Findthe valuesofa,bandc
Hence, or otherwise, find:

1
b)f9x2+fx+5 dx
C) f\/9x2+6x+5
a) a=9,b=§,c=4

1 3x+1
b) carctan——+c¢

1 . 3x+1
) Sarsinh——+c



