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3.1) Improper integrals Chapter CONTENTS



Worked example Your turn

Find the value of the improper integral Find the value of the improper integral
©1 ®1
—d —d

1




Worked example Your turn

Find the value of the improper integral Find the value of the improper integral

(00] 5 co 3
j x 2dx j x 2dx
2 2

V2




Worked example

Your turn

Find the value of the improper integral

(0]
j e %X dx
0

Find the value of the improper integral

(0'e]
J e 3% dx
0

1



Worked example Your turn

Show that the integral does not converge: Show that the integral does not converge:
Jl 1 p jl 1 g
o *° o X*

Shown




Worked example Your turn

Show that the integral does not converge: Show that the integral does not converge:
“1 ®1
s=dx —dx
jl Vx 1 Vx

Shown




Worked example Your turn

Show that the integral converges and find its | Show that the integral converges and find its
value: value:

(0 0] (0'e]
—~3 a2
J x%e X dx j xe X" dx
— Q00 — 00

0




Worked example Your turn

Evaluate the integral: Evaluate the integral:

jz 6x p JZ X p
" dx ———dx
03\/4—x2 0o V4 — x?




Worked example

Your turn

Show that the integral is divergent:
/[

2
j tan x dx
0

Show that the integral is divergent:
T
j sec? x dx
0

Shown



Worked example Your turn

Find the exact value of Find the exact value of

d d
jo 3xZ+dx+1 jo 2xZ+3x+1
In 2




3.2) The mean value of a function  Chapter CONTENTS



Worked example Your turn

over the

over the | Find the mean value of f(x) =

Find the mean value of f(x) = \/;_W

2+5x
interval [4,7] interval [2,6]

S(5-V2)




Worked example Your turn
Find the mean value of f(x) = 25In X cos x Find the mean value of f(x) = SINXCOSX \ver
cos 2x+3 CoS 2x+2

over the interval [0, ]
4

the interval [0, 2]
2

In 3
2T



Worked example Your turn

Find the mean value of f(x) = ﬁ over | Find the mean value of f(x) =

the interval [1, 4] theinterval [1, 5]

—— over
2x243x-2

1 49
4 3




Worked example Your turn

Find the mean value of f(x) = \/%Tx over the | Find the mean value of f(x) = \/% over the

interval [0, 4] interval [0, 2]

V2




Worked example Your turn
__3 4
f) =0 f@) =172

(a) Find the mean value of f(x) over the interval
[In2,In 10]

(b) Use your answer to part a to find the mean value over
the interval [In2,1n 10] of f(x) + 5.

(c) Use geometric considerations to write down the
mean value of —f (x) over the interval [In 2,1n 10]

(a) Find the mean value of f(x) over the interval
[In2,ln 6]

(b) Useyour answer to part a to find the mean value over
the interval [In 2, In 6] of f(x) + 4.

(c) Use geometric considerations to write down the
mean value of —f (x) over the interval [In 2, 1n 6]

(a) —
(b) —Z+4

() -




3.3) Differentiating inverse trigonometric functions Chapter CONTENTS



Worked example Your turn

Find: Find:
d _ d
I (arcsin x) I (arccos x)
1
V1 — x?
— (arctan x)

dx




Worked example Your turn

Find: Find:
d 4 d 2
I (arccos x*) I (arcsin x*)
2x
V1 —x*

d tan 2x3
dx(arcan x?)




Worked example Your turn

Find: Find:

Tx (arcsec 3x) Tx (arcsec 2x)

1
xVix2 -1




Worked example Your turn

Given that y = arctan (1 ) fi d dy Given that y = arctan C;—i), find %

X

1+ x2




Worked example Your turn

Prove: Prove:
1

V14 x2 sin(arcsecx) =

cos(arctanx) =

Proof




3.4) Integrating with inverse trigonometric functions chapter CONTENTS



Worked example

Your turn

Use an appropriate substitution to show
that:

1
J dx = arctanx + C
1+ x2

—1
———dx = arccosx + C
j\/l — x2

Use an appropriate substitution to show
that:

1
jl—xzdx = arcsinx + C

Proof



Worked example Your turn

Use an appropriate substitution to show Use an appropriate substitution to show
that: that:
1 X 1 1 X
fmdx = arcsin— + C jaz pw dx = —arctan (5) +C,a>0,[x|<a

where a is a positive constant and |x| < a
Proof




Worked example Your turn

Find: Find:

= =
2+x2x 5+x2x

4 X
——arctan <—> +C

V5 V5




Worked example Your turn

Find: Find:

1 1
d 4
j49+16x2 x ]25+9x2 x

1 . 3x N
15arcan c C




Worked example Your turn
Find: Find:
2 1 \/_§
J > dx 4 1 g
-1 \/21 — 3x _ﬁm X




Worked example Your turn

Find: Find:
x+9 x+ 4
dx dx
V1 —9x2 V1 — 4x2

1

7 1 —4x2 + 2arcsin2x + ¢




Worked example

Your turn

Find:

f6x—5d
3 + x2 x

Find:

]Bx—Bd
4+a2 "

N X
41n(4 +x°) — Earctan (E) +c



Worked example Your turn
Find: Find:
3x —1 4x — 1
dx ] dx
V5 — 4x? V6 — 5x?2

5

V5

4 1 _ 5
——4/6 — 5x2 — —arcsin gx +c



3.5) Integrating using partial fractions Chapter CONTENTS



Worked example

Your turn

Find:

J 1+x g
x3 + 16x X

Find:

j 1+x q
x3 + 9x x

1 x* 1 X
1—81n 2219 +§arctan (§) +c




Worked example Your turn

Find: Find:

3x — x? p x% — 3x p
f(x2+9)(x+3) X J(x2+6)(x+2) X

3 X
In|x + 2| —ﬁarctan<ﬁ> +c




Worked example Your turn

Find: Find:
4 4
j X*+x q ] X"+ x dx
X
x* 4+ 7x2 +12 x*+5x2+6
x + %ln ;Cz—iz‘ + 2+/2 arctan (%) — 3v/3arctan (%) +c




Worked example Your turn

Evaluate: Find:

1 2 1 2
JO (x +2)(x? + 2) jo (x+1)(x*+1)

1
Z(n+21n2)




Worked example Your turn

Find: Find:

J x*+1 p j x*+1 p
x(x2 + 3)2 * x(x? + 2)? g

1 3
—1 —In|x? + 2
4n|x|+8n|x+ |+4(x2+2)+c




Worked example Your turn

Find: Find:

1 1
d d
J3x2+6x+7 x ]2x2+4x+11 X

1 \/i(x+1)>+c

——arctan (

32 3




