
MATH 1230: Quiz #5 – SOLUTIONS

/4 Problem 1: Evaluate:

∫
sin2 x cos2 x dx

∫
sin2 x cos2 x dx =

∫
( 12 −

1
2 cos 2x)(

1
2 + 1

2 cos 2x) dx

=

∫
( 14 −

1
4 cos

2 2x) dx

= 1
4x−

1
4

∫
cos2 2x dx

= 1
4x−

1
4

∫
( 12 + 1

2 cos 4x) dx

= 1
4x−

1
4

(
1
2x+ 1

8 sin 4x
)
+ C

= 1
8x−

1
32 sin 4x+ C

/6 Problem 2: Find the function(s) y(x) that satisfy:

(a)
dy

dx
= y(x2 + 1)

dy

y
= (x2 + 1) dx =⇒ ln |y| = 1

3x
3 + x+ C

=⇒ y = ±e
1
3x

3+x+C = ±eC︸︷︷︸
A

e
1
3x

3+x

=⇒ y(x) = Ae
1
3x

3+x, A ∈ R

(b) y′ =
x

y
, y(1) = 2.

y dy = x dx =⇒ 1
2y

2 = 1
2x

2 + C

=⇒ y2 = x2 +A

=⇒ y = ±
√
x2 +A, A ∈ R.

y(1) = 2 = +
√
12 +A =⇒ 4 = 1 +A =⇒ A = 3.

=⇒ y(x) =
√
x2 + 3
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