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1. (20 points) Find the indefinite integral of:
∫

24x(x2 − 1)3dx

ANSWER:

2. (20 points) Find the function whose value at 1 is 0 and whose derivative is given:

dy

dx
=

3(x2 + 1)
(x3 + 3x)2

ANSWER:

2



3. (20 points) Calculate the definite integrals:

π/3∫

π/6

4
(

sin(4x)− cos(4x)
)

dx

ANSWER:

4. (20 points) Find the solution to the following differential equation such that y(0) = 1

dy

dx
=
√

xy2 + 2x2y2

ANSWER:

3



5. (20 points) What is the area of the region bounded by the curves y1 = 5− (x− 2)2 and y2 = 1.

ANSWER:

4



Bonus question (10 points). Evaluate

d

dx

x2∫

−x2

f(t)dt

ANSWER:
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Useful formulae

Differentiation

Product rule: (f(x)g(x))′ = f ′(x)g(x) + f(x)g′(x)

Quotient rule:
(

f(x)
g(x)

)′
= f ′(x)g(x)−f(x)g′(x)

g2(x)

Chain rule: d
dxf(g(x)) = df

dg · dg
dx

Power rule (xα)′ = αxα−1

Trigonometric functions: (cosx)′ = − sinx, (sinx)′ = cosx

Integration

∫
f(g(x))g′(x)dx =

∫
f(u)du = F (g(x)) + C

b∫

a

f(g(x))g′(x)dx =

g(b)∫

g(a)

f(u)du = F (g(b))− F (g(a))

cos(0) = 1, sin(0) = 0

cos(
π

6
) =

√
3

2
, sin(

π

6
) =

1
2

cos(
π

4
) =

√
2

2
, sin(

π

4
) =

√
2

2

cos(
π

3
) =

1
2
, sin(

π

3
) =

√
3

2

cos(
π

2
) = 0, sin(

π

2
) = 1

cos(π) = −1, sin(π) = 0
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