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Ex A : A

.

x
I can be solved with Trig substitutionC

14 - x 2

· Label I
so that X and Jx2 are side labels .

=
2

=214 -
-Either X or 14 14 - x2

will work
⑦ - ⑦ -
-

14 - x 2 X

X
= sinO

-

2 E =

cos

↑
The derivative of sinc is "nicer"

,
so I choose

X
&



j5 x
2

IX can be solved with Trig substitution
A

C

014 - x2
1 x = 2 Sint

dx = 2 CoS O dO

54
=

2

X

⑦ - 2
-

14 - x 2

Let X
= sinc

,
where we inter ta-

2

E is in -E,]

Domain restriction 3 Writ x
2

in terms of 0 :

(Sec 6 .6)
x

2
= (2 SinC)2

so that

arcsin (E) = O
4 Substitute endpoints so that

-- I &I
makes sense

x= 0 - &
=

sint => 8 = 0

x = 52 = E =

sint = 0=



j5 x
2

C

o=
<inf) I so

cost do
A

O 14 - x
2

x = 6
=0

54
=

2

X =sin) do

⑦ -

1x2

Let A = sinc
,

where
- =[1 - cos(2a] do

2

E is in -E,]
1 dx = 2 coSO dO

= (*(2 - 20s(28) de

-x2 t
= 20-2 se)/ot sanity check :

3 x
2

= (2 SinC)2
=( - since I)) - Co-sincos) Six is positive (exte**E0)

4 x= 0 = 0 = 0

= I - sin()
so ! dx

x =5 = 0= =
- 1 > = -130

should be positive



Summary A I x
2

dX can be solved with Trig substitution

so far 14 - x 2

=
2

14 -

X or 14 1x2

⑦ - ⑦ -
-

14 - x 2 X

B/ x
> /4 dx can also be solved with trig substitution

.

Label i so that x and 14+X2 are side labels.

What should be the label for the hypotenuse ?

(a) (b) (C) (d)

-

14 + I ⑦

⑦ - ⑦ - ⑦ - X -



EX B : B

2

o x P dx

- -
24

Either
(4

+
4

X
or
It

A

I
will work

⑦ - ⑦ -

14 X

*
tan(0) *

↳ cot(0)

P

but tan (8)
= (secCOL]" is easier to work with than cot(t) = -(s(t))

So I choose *



B
2

1 x = 2 tan (8)

! x JE4 dx
dx = 2 (sec(f))

2
do

- 2 Write 14 in terms of 0 :

jx+
4

X -

O

2

I * =

o

Let =tan(0) where 14 = 8

E is in -,)
-

3 Write x3 in terms of 8 :

Domain restriction

(Sec 6 .6)
x

3
= ↓ (tanE

so that

arctan (E) = O 4 substitute endpoints so that - - L O<

makes sense x = 0
= G = tant = O = 0

x = 2 = E =

tant = 8=



2

! x JE4 dx =g
=

and (SecO) do

B

5 =0 ano)" (sec Use technique from
x27 4

X Lecture 8 .
2 notes

O I

2

Le tan (8) wheret *
2

=

E is in -,)

I dx = 2 (sec(f))
2

do

2154 =30

3 x
3

= ↓ (tanE

4 X = 0
= 0 = 0

x = 2 = 0=



2
O= B

! x JE4 dx
= / Oftano)"

r

2(SecO)
:

do

0 = 0

-
jx+

4

X
= 32/

*
(ano)" (seco do

O I

2

Sec dx
Let E =

tan (0) where
= 32/

*
(anx)") x)

"

sec) tancx)
en

put one tankx) sec(x) aside

E is in -,)
because 1 seck) : secxtanx

dX

Apply
= 32/

*

(ex)"- 1)(ecx)
:

recxitanx> &x Stanx) = (secx)"- 1

1 dx = 2 (sec(f)
2

do u = se
= 32 E

Seco

[42-1] i du
u = Sec X

du=seax taux &X

2154 =30 =32I (Y - u2) duU

3 5x
3

= ↓ (tanE
= 32(5 - ↳use CU

4 X = 0
= 0 = 0

x = 2 = 0=
= 32( 2 - I -! +5)



summary so far

A 5
x

2
B

2

!
14 -
x24x ! x JE4 dx

·

/[i-25]2 *

I +4 E
O I

O I O I



=
2

-

A(j4* x2dx
⑦

14

-

X or

⑦

s

-

14 - x2
will work

1x2 X

- -A A

B/x3/4dx
J4+ X or J4+ I will work

⑦ - ⑦ -
-

14 X

Label i so that x and /9x2-25 are side labels.·/[i-25]2 *

What should be the label for the hypotenuse ?

option (a) : option (b) :

option (c) :

-tion (d):01
- - -125 - -

25 2 -
19x jax 1942

+
25

⑦ - ⑦ - ⑦ - ⑦ -



Ex C : C

(2i-25] *

- =35
- - = 3X2

jax 19x2- 25 19x2 155=5

Either will work
⑦ - or

-55= 5
⑦ -

19x2 - 25

I x = sec(0)
Ex = (x(0)

*
but I sec (8) = sec(O) tanCOL is easier to work with than CSC(8)=-csc() cot(A)

dO

So I choose I

5



(2i-25] *

C

34
1x = Z sec(O)

- -

jax2
=

19x2- 25 dx
= 5 sec (O) tanCO) dO

⑦ -

-55 = 5

I
2 write

19x2-25]2"
terms of 8 :

· Let X = sec (f) where

5
& is in [0 , ) or [T,)

jax2-25
Fant

en
Restricted domain

(from prev page) I

so that arc sec (5x) = 0 69x2-25
= ⑤ Fant

makes senst
I

& & sec (8) = sec(O) tanCOL (9x2-25]
= san):

dO



/[i25]
*

= /Is an Se2CO) tanCO) da
C

34 -

19x2- 25 =5 3/an) - sp

da

⑦ -

5

=5) do

Let x = sec (8) where

& is in [0 , ) or [T,)
= / du

U = Sinc

du=cosO dO

1 dx = 5 sec (O) tanCO) dO - (- i) + c

I
2

19x2-25]" sant):
= 5(- sino) + C

= 55(5) + 2



summary so far Extra

(not covered) :

2

IX
B

/
A

,
55

,e o x P dx
·

25]
*

x
-3I +4 jax ?

O I
O I O I



-D
: B

/exte*
= Satis :**

*7 complete the square

Turn (x+ 2x + 2) into (x+ a)
2

+ b2

(x + 2x) + 2
= (x + 2x + (2))+ 2 - (E)

= (x +1 + 1



B

/nexte)=/+] :

**

If I want two sides to be labeled (x+1) and / (x+1)2+1

what should be the label for the hypotenuse ?

option (a) : option (b) :

option (c) : option (d) :

2 - 1
x+ 1 - 1 -

I(x+D ((x+3
2 + 1

⑦ - ⑦ - ⑦ - ⑦ -



B

/nexte)=/+] :

**

- -2 + 1

((x+) x + 1 ((x+32
+ 1

I

Either ⑦ -
or will work

⑦ -
7

x + 1

= tan(O)
* = cot(0)

but tan (8)
= (secCOL]" is easier to work with than cot(t) = - cx(A)

x+ 1
So I choose I

I



B

/exte*/+i] :**
1 x

=

= 1 + tan(t)

-x
+ 1J(x+

+
1

dx = [Sec(E)] de

⑦ I

1

2 Write
I

in terms of 0 :

[(+12
+ 1]2

Let =

tan (E)

where I is in (*,) + = cos()

n

Restricting the domain

of tan(0) so that

(x+
1-

+ 1)
= (cos(0)]4

arctan (*) = O

makes sense



B

/exte**/+]
**

= /(cos(a]" [secos]" do

-x
+ 1

=f (cos(0)) de

J(x+
+

1

⑦ I
= /I(1 + cos(z) de

1

Let =

tan (E)
= I(0 + 20)] + c

where O is in (*,)
-

sin(t) coS(t) =

= sin[2t)

= [8 + sinCE cos(a] + C
we we

1 dx = [Sec(E)] de
arctan(*) *

I

a((+x
=
+ 1)

= (cos(0)]4
=Ifrctan(x+ 1)+ ] + <



MML Ex

/its : /I it

dt
n = 25 = 1 + 4t = 1 + u2

du = 2
=
t dt

du= I dt

= ( Fur de

=arctan 4

-arctan (2 (E)


