
1. For the given functions, first determine (and justify) whether the function has absolute
maximum/minimum. Then, find and classify all local and absolute extreme values of
the function.

a) f(x) = |x2 − x− 12| on [−4, 5]

b) f(x) =
x2√

9− x2

c) f(x) = 2x− arcsin(x)

2. Sketch the graphs of the following functions:

a) f(x) =
x3

(x+ 1)2

b) f(x) =
ln(x)

x2

c) f(x) =
|x|+ 1

x− 2

d) f(x) = e−x sin(x) for x ∈ [−π, 2π]
(Also, indicate how the graph looks for x ∈ (−∞,∞))
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1. A one meter length wire is cut into two pieces. One piece is bent into a circle and the
other pieces is bent into a square. Where should the wire be cut so that the sum of
the areas of the circle and the square is a) maximum b) minimum?

2. Find the shortest distance from the point (8, 1) to the curve y = 1 + x
3
2

3. Consider the partition Pn = {x0 = 1, x1 = 2
1
n , x2 = 2

2
n , . . . , xi = 2

i
n , . . . xn = 2

n
n = 2}

of the interval [1, 2]. By using this partition, show that the area of the region bounded

by y = x3, y = 0, x = 1, x = 0 is
24 − 1

4
.

4. Show that the function f(x) = 2x is integrable on the interval [0, 2] and find

∫ 2

0

2x dx

by computing L(f, Pn) and U(f, Pn) where Pn is the partition of [0, 2] into n subin-
tervals of equal length.

5. Express the limit

lim
n→∞

n∑
i=1

2

n
ln

(
1 +

2i

n

)
as a definite integral.

6. Evaluate the following integrals by interpreting them as areas.

a.

∫ 2

0

√
2x− x2 dx

b.

∫ 2

1

√
4− x2 dx
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1. Find the average value of f(x) = |x| over [−1, 2].

2. Find all functions f(x) and all real numbers a such that∫ a

x
f(t)dt = 2− 2

√
x, for all x > 0

3. Evaluate the following limits

(a) lim
n→∞

( n

n2 + 1
+

n

n2 + 4
+ · · ·+ n

2n2

)
(b) lim

n→∞

n∑
i=1

3

n + 3i

(c) lim
x→0

1

x

∫ x3

sinx

√
t2 + 1dt

4. Evaluate the definite integrals.

(a)

∫ 1

0

dx

(1 +
√
x)4

(b)

∫ eπ/4

1
sin(lnx)dx

5. Evaluate the indefinite integrals.

(a)

∫
x3
√

x2 + 1dx

(b)

∫
xlnx lnx

x
dx

(c)

∫
e
√
2x+9dx

(d)

∫
2x arcsin(x2)dx

(e)

∫
sec4 x tan2 xdx

(f)

∫
sin3 x cos3 xdx

(g)

∫ √
1 + sinx

6. Additional problems

(a)

∫ π/2

0
5(sinx)3/2 cosx dx

(b)

∫
tan(lnx)

dx

(c)

∫
(d)

dx√
e2x − 1∫

1 + x

1 + x2
dx
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Evaluate the following integrals

1.

∫
x2

1− x4
dx

2.

∫
dx

x− 3
√
x

3.

∫
ln (x2 + x+ 1)

x2
dx (IBP and partial fraction)

4.

∫
x3

x2 + 2x+ 5
dx

5.

∫
x− 3

(x2 + 2x+ 4)2
dx

6.

∫
tdt√
9− 4t2

7.

∫
5dx√

25x2 − 9
, x > 3/5

8.

∫
dx

x(1 + x2)3/2

9.

∫ √
1 + x2dx

10.

∫
dθ

2 + sin θ
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