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this one as a little twist,

because you cannot get to a simpler integral
- rearrange for double the initial integral and
divide by two!
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Find:

jex cos xdx

It helps when you
stick to this pattern:
u=

du=

dv=

v=

this one as a lttle twist,
because you cannot get to a simpler integral

rintegr
rearrange for double the initial integral and
divide by two!

=Ee’(cosx+sinx)+c

May 23-5:33 PM

Homework - Exercise 11.4 - pp. 515 - Q. 1,2,4

May 26-2:03 PM
Find: z
" _I;S sin x In{cos x)dx
It helps when you
stick to this pattern:
u= dv=
du = v=

May 23-5:33 PM
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Find: o '
J.sm xéx_, = X.sn X - Sx. }dx
A°N c‘v l X
It helps when you
stick to this pattern: = XS\n X ’\_i N
u = sin'x 1dx a
du= ;‘X v=_X = X&\ \
= "\ X A
= aS
) i - ‘ 4 C
may require substitution rule as well = XS\I’\ X (
w=\ K) \
B = xsin X+ W24 C
d“ 2 —?1)(3" \é
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We've done this one already,

&
but let's do it again and evaluate ‘[ Inxcdx
It helps when you
stick to this pattern:
u=

du =

dv =

v=__

May 23-5:33 PM

Apr 9-10:38 AM
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ind: .
WARM UP Fin J‘ 2 sin xdx

It helps when you
stick to this pattern:

u= dv =

du = v=

May 23-5:33 PM

Let's start off by doing some integration of
trigonometric functions that require direct substitution and
practice using our identities:

Isin X cos xdx

J.cosz xdx

Isin3 xdx

Icos3 xdx

/2 3 . 4
cos” xsin” xdx

May 26-1:23 AM

Evaluate:

J.tan6 xsec” xdx

_[tans xsec’ xdx Q

Strate
Strategy for Evaluating |

(@ If the

Then substitute u = sec

May 26-1:38 AM

May 29, 2017

Trigonometric Identities

|sin26’+00526’ = 1|

-2 2 recall double angle identities:
1-sin”"6 =cos" & |sin26 = 2sinOcos O |

tan?0+1=sec’ @

c0s 26 = cos* O —sin* @
cos8 20 = 2¢os> 01
cos 20 =1—2sin> 9

also we will make use of the
Half-angle identities:

sec’6—1=tan’@

sin2g=1700520 | | g ltcos2d

2 2

May 26-1:18 AM

Isinz X COS xdx

J.sin5 xcos” xdx

ing

e
ategy . I i Case, w can taks &dvaniags of e halfancle dents.

J-sin2 xdx

J.sin2 xcos® xdx -

jsin“ xdx

may haveto usa the haltangl dentty twice

May 26-1:38 AM

We will also need to know the indefinite integrals of tan x (already found this
one) and sec x when integrating these types of functions.

Itanxdx = ln|secx| +C jsecxdx =Injsecx +tan x|+ C

| nmnmmnns i EmmmEm 5 )
Jtanxdx =n|sec x| + € J J E

Find:
.[tan3 xdx

J.SGC3 xdx -

here, we can use integration by parts and rearrange for
double the original integral.

May 26-1:38 AM
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May 30-9:35 PM Apr 9-10:38 AM

Exercises 7.2 [ page 482 : : it

This is an infegration technique infroduced as a means
Exercises 7.2 [ page 482 of evaluating integrals involving the radical forms:

1. jcos’x — jeos’c + C L~ 38 |w/a27x2| Ja2+x2| |\/x2—a2|
5. isin®y — jsin’x + gsinx + C 7, w/4

9. ix +isin2x + §sindx + C

11. (3x/2) + cos 2x — ysindx + € 13. 3w — 4)/192

| Eorintegralsinvolving: | let | then
x=asing | Ja®—» =acosd

17. jcos’x — In|cosx| + € 19, In(l + sinx) + C
2l.anx—x+C 23 tanx +jtan’x+ C 25, }
27. }sec’s — secx + C 29, 2

v02 —x2
15. [} cos’ — 2cosx]yeosx + € Ja2+x*  |x=atan0|Ja’ ¥ —aseco
‘sz —a2

x=asecd|Jx’ —a* =atand

Just as with algebraic substitution, our objective
with trigonometric substitution is to eliminate the

31 ysec’y — tan’x + In[secx| + € 33. ltan’k + C radicals in the infegrand. There are three substitutions
that accomplish this objective for the three fypes of
35. 3 — (a/3) radicals outlined in the table above.  y- == g
1 - 5,
37. —3cot’'w — 5 cot’w + C 39. In|escx — cotx| + C o show that the radical is eliminated as indicated in
111 . Loas 1 each of the three cases, we need fo use the following
41. i[3 sin 3x — 3 sin ’Tx] +ic 43. 3sin26 + 3 sin 126 + C e Tea v rA
45, 3sin2x + C 1_Sin?0 = cos? @ | recll double ange identity:
47. —§cos’x + ] cos® +C T30~ 3sin0cos0)]
.« 5 3€08°x — COS X 20 _ can? also we will make use of the
d 2 I+tan” 0 =sec’ 6 Half-angle identities:
Ll sec?f—1=tan’@ Eo

We wil always manipulate the radical first so that we.
have the constant.. a=

It also helps to build a triangle marking angle theta,

/

May 30-9:33 PM May 26-12:10 AM

use the help of a triangle to define theta before substitution

use the help of a triangle to define theta before substitution .[ ﬁ dx -
1-x

J.mdx
a>
= S—

S — -
e et
I dx

X’N9—x* -

May 26-1:38 AM May 26-1:38 AM
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1
-4 1
Lo @ | [ a»

[V16+25x%dx >

May 26-11:53 PM May 26-11:55 PM

Use trigonometric substitution to find each of the following: Find the area enclosed by the ellipse: ¥ 2

_+y_—1
25 4

sketch (find area in first quadrant from x = 0 to x =5)

[V36-25¢d a y=
a>

Jun 1-11:12 PM May 26-2:31 AM

May 30-9:35 PM Apr 9-10:38 AM
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Exercises 7.3 [ page 488

LVx=9/9) +C 3.ix*-18)yX2+9+C
5. m24+ 381 7. —-V25—xY(25¢9) + C

9. (1/V3)In| (Vx> +3 - V3)/x| + C

11 §sin~'(2x) + ixJ/T—4x2 + C

13. Ox2 — 4 — 2sec"'(3x/2) + C

15. (x/v/a* = x2) —sin"'(x/a) + C  17. Jx2—7 +1
19. n(1 + v2) 21 2%

23 3[sin'Gx— 1)+ (x — 1)v2x —x%] + C

25. iIn|3x+ 1+ +6x— 8| + C

27, 5[tan'(x + 1) + (x + 1)/(x2 + 2x + 2)] + C

29. ;[e'\/9 = €% + 9sin(e/3)] + C

33. 3m/2  37. 0.81,2;2.10

39. r/R? — r? + @r’/2 — R* arcsin(r/R) 41. 27°R

WARM UP

May 30-9:36 PM

x’xt +4

] -

Find the area enclosed by the ellipse: x2 y2

16 36
sketch (find area in first quadrant from x = 0 to x =4)
y=7?

May 26-2:31 AM
recall: ¢ot29+1=csc?@
9 x*
[

May 28-1:35 AM

May 26-2:11 AM

May 27-12:34 AM

May 30-6:13 PM
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May 30-6:42 PM May 30-6:38 PM

May 30-6:42 PM May 30-6:49 PM

May 30-6:42 PM

May 30-6:42 PM
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May 30-6:42 PM May 30-6:42 PM
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