Standard Integrals

Same as non-hyperbolic version?

x fsinhx dx = coshx + C
v fcoshx dx = sinhx + C
v fsechzx dx = tanhx + C
Not in this
chapter but v fcosech2 x dx = —cothx + C
worth briefly Not in formula
mentioning. x fsechx tanhx dx = —sechx + C booklet.
L v fcosechxcothx dx = —cosechx + C
1 _ ) 1
Was covered ﬁ dx = arcsinx + C, [x| <
in Chapter 3. 1
f dx = arctanx + C
1+ x2
f ! d inhx + C
—— dx = arcsinh x
V14 x2
1
——— dx = arccoshx + C, x>1
f\fxz -1

Standard Integral Examples

fcosh(4x —1dx =
jsinh (Ex) dx =
3
Jde =
iTe
| =
jsinh (3x) dx =
jidx
\/F
| e



Not Quite so Standard Examples

2+5x
1y 0

2. [ cosh® 2x sinh 2x dx

3. [tanhx dx



Using ldentities

1. [ cosh?3x dx

2. [sinh3x dx



What now??

Sometimes there are techniques which work on non-hyperbolic trig functions but doesn’t
work on hyperbolic ones. Just first replace any hyperbolic functions with their definition.

Examples

1. Find [e**sinhx dx

2. Find [sechx dx



Dealing with 1/vVa? + x2,1/Vx% — a?, ...

We can use substitution to deal with this style of integration.

sin?8 + cos?0 =1
1+ tan? 6 = sec? 0

1 + sinh? u = cosh?u

. 1 N .
o Conmderdex . What substitution might we use?

® Consider[ \/ﬁdx. What substitution might we use?

1
—dx =
f\/az + x2

1
——  _dx=
f\/xz —a?




Example

1. Show that fﬁdx = arcosh (z) +c

2. Show that f:\/ﬁdx = In (2+2\/§)



3. Showthat [V1 + x2dx = %arsinhx +%x\/1 +x2+C.



Test Your Understanding

[June 2013 Q2]
(@) Find

j‘;ﬂ dx
V(dx2+9)
)
(b) Use your answer to part (a) to find the exact value of
3
J' !
3N (4_'{‘ + 9)

giving your answer in the form k In(a + b \/5), where g and b are integers and k is a constant.

)

3
2)Using a hyperbolic substitution, evaluate ffﬁ dx



Integrating by Completing the Square

By completing the square, we can then use one of the standard results.

Examples

1

1. Determine [ ————dx

2. Determinefﬁdx



Test Your Understanding

[June 2014(R) Q2]
Ol+6x+S5=alx+b)y+e

(a) Find the values of the constants a, b and c. 3)

Hence. or otherwise, find

1
) | ————d 2
®) I9x2+6x+5 v @)

1
( —_d 2
bt ?

Ex 6E and Mixed Ex 6




