
Solution of Quiz 3

12PM

Problem 1∫
sin2(x) dx =

∫ 1− cos(2x)
2

dx

=
1
2

∫
dx− 1

2

∫
cos(2x) dx

=
1
2

x− sin(2x)
4

+ C

Problem 2∫
xcos(x2) dx =

1
2

∫
cos(u) du (u = x2, du = 2xdx)

=
sin(u)

2
+ C

=
sin(x2)

2
+ C

Problem 3∫
x2sin(x) dx = −x2cosx + 2

∫
xcosx dx u = x2, du = 2xdx, dv = sinxdx, v = −cosx

= −x2cosx + 2xsinx−
∫

2sinxdx (using integration by parts again)

= −x2cosx + 2xsinx + 2cosx + C

Problem 4∫
sin3xcos2xdx =

∫
sin(sin2xcos2x)dx

=
∫

sinx((1− cos2x)cos2x)dx

= −
∫

(1− u2)u2du where u = cosx, du = −sinxdx

=
∫

u4 − u2du

=
u5

5
− u3

3
+ C

=
cos5(x)

5
− cos3(x)

3
+ C

1
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Problem 1∫
sin2(x) dx =

∫ 1− cos(2x)
2

dx

=
1
2

∫
dx− 1

2

∫
cos(2x) dx

=
1
2

x− sin(2x)
4

+ C

Problem 2∫
x2sin(x3) dx =

1
3

∫
sin(u) du where u = x3, du = 3x2dx

= −cos(u)
3

+ C

= −cos(x3)
3

+ C

Problem 3∫
sin(x)ex dx = exsinx−

∫
excosx dx u = sinx, du = cosxdx, dv = exdx, v = ex

= exsinx− excosx−
∫

exsinxdx (using integration by parts again)

Now, adding
∫

sin(x)ex to both sides,

2
∫

sin(x)exdx = exsin(x)− excos(x)

So,
∫

sin(x)exdx =
ex

2
(sin(x)− cos(x)) + C

Problem 4∫
sin(x)cos4(x)dx = −

∫
u4du where u = cosx, du = −sinxdx

= −u5

5
+ C

= −cos5(x)
5

+ C

2
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Problem 1∫
cos2(x) dx =

∫ 1 + cos(2x)
2

dx

=
1
2

∫
dx +

1
2

∫
cos(2x) dx

=
1
2

x +
sin(2x)

4
+ C

Problem 2∫
x2cos(x3) dx =

1
3

∫
cos(u) du where u = x3, du = 3x2dx

=
sin(u)

3
+ C

=
sin(x3)

3
+ C

Problem 3∫
excos(x) dx = excosx +

∫
exsinx dx u = cosx, du = −sinxdx, dv = exdx, v = ex

= excosx + exsinx−
∫

excosxdx (using integration by parts again)

Now, adding
∫

excos(x) to both sides,

2
∫

excos(x)dx = excos(x) + exsin(x)

So,
∫

excos(x)dx =
ex

2
(cos(x) + sin(x)) + C

Problem 4∫
sin4(x)cos(x)dx =

∫
u4du where u = sinx, du = cosxdx

=
u5

5
+ C

=
sin5(x)

5
+ C

3
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Problem 1∫
sin2(x) dx =

∫ 1− cos(2x)
2

dx

=
1
2

∫
dx− 1

2

∫
cos(2x) dx

=
1
2

x− sin(2x)
4

+ C

Problem 2∫
xsin(x2) dx =

1
2

∫
sin(u) du (u = x2, du = 2xdx)

= −cos(u)
2

+ C

= −cos(x2)
2

+ C

Problem 3∫
x2ln(x) dx =

x3

3
lnx−

∫
x2

3
dx u = lnx, du =

dx

x
, dv = x2dx, v =

x3

3

=
x3

3
lnx− x3

9
+ C

Problem 4∫
sin2xcos2xdx =

∫
(sinxcosx)2dx

=
∫

(
1
2
sin(2x))2dx

=
1
4

∫
sin2(2x)dx

=
1
8

∫
sin2(u)du (u = 2x)

=
1
8
(
u

2
− sin(2u)

4
) + C (Using Problem 1)

=
1
8
(x− sin(4x)

4
) + C

4


