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2. y =
∫

(x2−x) dx = x3

3 −
x2

2 +C. Using y(3) = 4→ 33

3 −
32

2 +C = 4→ C = − 1
2 .

Thus y = x3

3 −
x2

2 −
1
2 .

•
6. y′′ = x+ 1→ y′ =

∫
(x+ 1) dx = x2

2 + x+ C1.
Using y′(0) = 0→ 0 + 0 + C1 = 0→ C1 = 0.
Thus y =

∫
[x

2

2 + x] dx = 1
2

∫
x2 dx+

∫
x dx = 1

2
x3

3 + x2

2 + C2 = x3

6 + x2

2 + C2.
y(0) = 5→ 0 + 0 + C2 = 5, so C2 = 5.
Thus y = x3

6 + x2

2 + 5.
•

12. r′ = 10000 − 2(2q + q3), so r =
∫

(10000 − 4q − 2q3) dq = 10000q − 4 q
2

2 −
2 q

4

4 + C = 10000q − 2q2 − q4

2 + C.
When q = 0→ r = 0, hence 0−0−0+C = 0→ C = 0→ r = 10000q−2q2− q4

4 .
Therefore, the demand function is p = r

q = 10000− 2q − q3

2 .
•

22. f ′′(x) = 6x+ 2→ f ′(x) =
∫

(6x+ 2) dx = 6x
2

2 + 2x+ C1 = 3x2 + 2x+ C1.
From f ′(−1) = 5→ 3(−1)2 + 2(−1) +C1 = 3− 2 +C1 = 1 +C1 = 5→ C1 = 4.
Thus f ′(x) = 3x2 + 2x+ 4.
f(x) =

∫
(3x2 + 2x+ 4) dx = 3x

3

3 + 2x
2

2 + 4x+ C2 = x3 + x2 + 4x+ C2

Thus f(1)−f(−1) = (1+1+4+C2)− (−1+1−4+C2) = 6+C2− (−4)−C2 =
6 + 4 = 10.

•
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