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1. Use w-substitution to evaluate the definite integral below.∫ √2
1

x e−x
2+1 dx

[20 points ]

Method: Substitution. Let w = , then dw = .

∫ √2
1

x e−x
2+1 dx =

2



2. Evaluate the following integral without using the table.∫ e

1

(
ln(t)

)2
dt

[20 points ]

Method: . Then: .

∫ e

1

(
ln(t)

)2
dt =

3



3. Evaluate the following integral. ∫
x3 − 2x2 − 4

x3 − 2x2
dx

[20 points ]

Method: . Then: .

∫
x3 − 2x2 − 4

x3 − 2x2
dx =

4



4. Calculate ∫
y2(

4 + y2
)2 dy

[20 points ]

Method: . Then: .

∫
y2(

4 + y2
)2 dy =

5



5. (a) Kirk, Spock, Sulu and Scotty plot their favourite functions on the figures below, and
then use the left, right, trapezoid, and midpoint rules to approximate the regions
shown.

Kirk

x

y

Spock

x

y

Sulu

x

y

Scotty

x

y

Whose results are presented in the table below?

Rule Value
Right 2.56
Trap 3.03
Mid 3.09
Left 3.50

(b) Uhuru’s favorite function is y = e
√
x. Use the midpoint rule with 2 subdivisions to

approximate ∫ 8

0

e
√
x dx

∫ 1

0

e
√
x dx ≈

6



6. Suppose that f(1) =
√

2, f(4) = 7, f ′(1) = π, f ′(4) = 3, and f ′′ is continuous. Find
the value of ∫ 4

1

xf ′′(x) dx

.

∫ 4

1

xf ′′(x) dx =

7. Complete the square and use the table to find∫
2z

z2 − 6z + 16
dz

[5 points ]

∫
2z

z2 − 6z + 16
dz =

7


