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Find the integral of the following
1). Sin7xCos2x dx
2). Cos3xCosx dx

) Ccosx

" sin?x dx

4). Double integral with limits from 1 to 2, from 0 to 3 (9x%y) ax
dy

SOLUTION

1. Find the integral of Sin7xCos2xdx
[ cos(2x)sin(7x)dx
Apply product-to-sum formulas:
sin(x)sin(y) = %(cos(y —X) — cos(y + X)), sin2(x) = % (1 — cos(2x)),
cos(x)cos(y) = % (cos(y + x) + cos(y — X)), cos2(x)= % (cos(2x) + 1),

sin(x)cos(y) = % (sin(y + x) — sin(y — X)), cos(x)sin(x) = %sin(Zx)

- J' sin(9x) + sin(5x) dx

Apply linearity:

= %Isin(Qx)dx + %fsin(Sx)dx

Now solving:

[ sin(9x)dx

Substitute u = 9x — Z—z =9
—dx = é du

= i! sin(u)du

Now solving:

[ sin(u)du

This is a standard integral:

= —cos(u)

Plug in solved integrals:

gf sin(u)du



_ _ cos(u)

9
Undo substitution u = 9x

_ _ cos(9x)

B 9

Now solving:

[ sin(5x)dx

Substitute u = 5x — 2—2 =5
—dx = é du

= i [ sin(u)du

Now solving:

[ sin(u) du

Use previous result:

= —cos(u)

Plug in solved integrals:
= sin(u)du

—_ cos(u)

5
Undo substitution u = 5x:
_ _ cos(5x)

5

Plug in solved integrals:
= %Isin(9x)dx + %Isin(Sx)dx
1 x __cos(9x) + 1 % __cos(5x)
2 9 2 5
_ _cos(9x)  cos(5x)
- 18 10
The problem is solved:
[ cos(2x)sin(7x) dx

__cos(9x) _ cos(5x)

= + C

18 10

. Find the integral of Cos3xCosx dx

[ cos(x)cos(3x) dx

Write cos(3x) as cos(x)cos(2x) — sin(x)sin(2x)

using the formula cos(a + b) = cos(a)cos(b) — sin(a)sin(b):
= Jcos(x)(cos(x)cos(2x) — sin(x)sin(2x)) dx

Expand:

= [ (cos2(x)cos(2x) — cos(x)sin(x)sin(2x)) dx

Apply linearity:

= [ cos?(x)cos(2x) dx — | cos(x)sin(x)sin(2x) dx

Now solving:
[ cos?(x)cos(2x) dx
Apply product-to-sum formulas:



sin(x)sin(y) = = (cos(y — ) — cos(y + x)), sin2(x) = > (1 - cos(2x)),
cos(x)cos(y) = % (cos(y + x) + cos(y — X)), cos2(x) = % (cos(2x) + 1),

sin(x)cos(y) = = (sin(y + x) —sin(y — X)), cos(x)sin(x) = >sin(2x)

- J' (cos(4x) ZZcos(Zx) + i) dx

Apply linearity:
= ifcos(4x) dx + %fcos(Qx) dx + if 1dx

Now solving:
[ cos(4x) dx

Substitute u = 4x — 3—1‘ —4

X

—dx = i du
= i [ cos(u) du
Now solving:
[ cos(u) du
This is a standard integral:
= sin(u)

Plug in solved integrals:
if cos(u) du

_ sin(u)

4
Undo substitution u = 4x:
_ sin(4x)
T 4

Now solving:
[ cos(2x) dx
du _

Substitute u=2x —» —=2
dx

—dx = % du
= % [ cos(u) du
Now solving:
[ cos(u) du
Use previous result:
= sin(u)
Plug in solved integrals:
%I cos(u) du

_ sin(u)

2
Undo substitution u = 2x:



_ sin(2x)
2

Now solving:

[ 1dx

Apply constant rule:
=X

Plug in solved integrals:
if cos(4x) dx + % [ cos(2x) dx + i [ 1dx

- sin(4x) + sin(2x) + x
16 4 4

Now solving:

[ cos(x)sin(x)sin(2x) dx

Apply product-to-sum formulas:

sin(x)sin(y) = - (cos(y —X) — cos(y + X)), sin2(x) = > (1 — cos(2x)),
cos(x)cos(y) = % (cos(y + x) + cos(y — X)), cos2(x) = % (cos(2x) + 1),
sin(x)cos(y) = - (sin(y + ) — sin(y — x)), cos(x)sin(x) = > sin(2x)
=[G - =22) dx

Apply linearity:

= i [1dx — i [ cos(4x) dx

Now solving:

[ 1dx

Use previous result:
=X

Now solving:
[ cos(4x) dx

Use previous result:
_ sin(4x)

4
Plug in solved integrals:
if 1dx — i [ cos(4x) dx

_x _sin(4x)

4 . 16 .
Plug in solved integrals:

[ cos?(x)cos(2x) dx — | cos(x)sin(x)sin(2x) dx
- sin(4x) + sin(2x)

8 4
The problem is solved:
[ cos(x)cos(3x) dx
- sin(4x) + sin(2x) +C
8 4



CosXx

3. Find the integral of

CosXx

sin?x dx
dx

sin2x dx i
Substitute u = sin(x) — — = cos(x)
1

—dx= cos(x)
1
= J.E du
Apply power rule:
fum du="""withn=-2
n+ 1

_1
B u
Undo substitution u = sin(x)
1
sin(x)
The problem is solved:

Ccosx

sin2x dx

sin(x)

4. Find the double integral with limits from 1 to 2, from 0 to 3 (9x?%y) Z—;
[ 9x?y dy
Apply linearity:
=9x%-[ydy

Now solving:
I'ydy
Apply power rule:

ynt1o
withn=1
n+1

[yndy =
_y?

2
Plug in solved integrals:
%2 - [ydy
_ 9x?y?
T2

The problem is solved:

[ 9x?y dy
= 9ny2 +C
2 27x2
fl f()’) dy = 2



Second derivative
9x2y2

=y

Apply linearity:

==-Jy2dy

Now solving:

[ y2dy
Apply power rule:

fy”dy=3:+1withn:2

+ 1

Plug in solved integrals:

9%fyzdy

3x2y3

2

The problem is solved:

9x2y2
I 2

323
= xzy +C

81x2

3
5.% ﬁy)dy:: >




