
MATH 136 Calculus 2 Worksheet 2 Fall 2023

(1) Compute R6, L6 and M6 for f(x) = −2x2 − 3x+ 1 on the interval [2, 8].

(2) What is

∫ 5

3

dx? Here the function is f(x) = 1.

(3) Let I =

∫ 7

2

f(x) dx, where f(x) is continuous. State whether true or false:

(a) I is the area between the graph and the x-axis over [2, 7].
(b) If f(x) ≥ 0, then I is the area between the graph and the x-axis over [2, 7].
(c) If f(x) ≤ 0, then −I is the area between the graph and the x-axis over [2, 7].

(4) Evaluate

∫ 2π

0

sin2 x dx+

∫ 2π

0

cos2 x dx.

(5) Explain graphically

∫ π

0

cosx dx = 0.

(6) In (a), (b), (c) and (d), refer to the following figure. The two parts of the graph are semicircles.

(a)

∫ 2

0

f(x) dx

(b)

∫ 6

0

f(x) dx

(c)

∫ 4

1

f(x) dx

(d)

∫ 6

1

|f(x)| dx
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3. Explain graphically:
∫ π

0
cos x dx = 0. 4. Which is negative,

∫ −5

−1
8 dx or

∫ −1

−5
8 dx?

Exercises
In Exercises 1–10, draw a graph of the signed area represented by the
integral and compute it using geometry.

1.
∫ 3

−3
2x dx 2.

∫ 3

−2
(2x + 4) dx

3.
∫ 1

−2
(3x + 4) dx 4.

∫ 1

−2
4 dx

5.
∫ 8

6
(7 − x) dx 6.

∫ 3π/2

π/2
sin x dx

7.
∫ 5

0

√
25 − x2 dx 8.

∫ 3

−2
|x| dx

9.
∫ 2

−2
(2 − |x|) dx 10.

∫ 5

−2
(3 + x − 2|x|) dx

11. Calculate
∫ 10

0
(8 − x) dx in two ways:

(a) As the limit lim
N→∞

RN

(b) By sketching the relevant signed area and using geometry

12. Calculate
∫ 4

−1
(4x − 8) dx in two ways:As the limit lim

N→∞
RN and

using geometry.

In Exercises 13 and 14, refer to Figure 14.

13. Evaluate: (a)
∫ 2

0
f (x) dx (b)

∫ 6

0
f (x) dx

14. Evaluate: (a)
∫ 4

1
f (x) dx (b)

∫ 6

1
|f (x)| dx

y = f (x)

642

y

x

FIGURE 14 The two parts of the graph are semicircles.

In Exercises 15 and 16, refer to Figure 15.

15. Evaluate
∫ 3

0
g(t) dt and

∫ 5

3
g(t) dt .

16. Find a, b, and c such that
∫ a

0
g(t) dt and

∫ c

b
g(t) dt are as large

as possible.

1 2 3 4 5

2

1

−1

−2

y = g(t)

t

y

FIGURE 15

17. Describe the partition P and the set of sample points C for the
Riemann sum shown in Figure 16. Compute the value of the Riemann
sum.

x
1 32.5 3.220.5 4.5 5

34.25

20
15

8

y

FIGURE 16

18. Compute R(f, P, C) for f (x) = x2 + x for the partition P and
the set of sample points C in Figure 16.

In Exercises 19–22, calculate the Riemann sum R(f, P, C) for the given
function, partition, and choice of sample points. Also, sketch the graph
of f and the rectangles corresponding to R(f, P, C).

19. f (x) = x, P = {1, 1.2, 1.5, 2}, C = {1.1, 1.4, 1.9}

20. f (x) = 2x + 3, P = {−4, −1, 1, 4, 8}, C = {−3, 0, 2, 5}

21. f (x) = x2 + x, P = {2, 3, 4.5, 5}, C = {2, 3.5, 5}

22. f (x) = sin x, P =
{
0, π

6 , π
3 , π

2
}
, C = {0.4, 0.7, 1.2}

In Exercises 23–28, sketch the signed area represented by the integral.
Indicate the regions of positive and negative area.

23.
∫ 5

0
(4x − x2) dx 24.

∫ π/4

−π/4
tan x dx

25.
∫ 2π

π
sin x dx 26.

∫ 3π

0
sin x dx

27.
∫ 6

0
(|12 − 4x| − 4) dx 28.

∫ 2

−2
(t2 − 1)(t2 − 4) dx

In Exercises 29–32, determine the sign of the integral without calcu-
lating it. Draw a graph if necessary.

29.
∫ 1

−2
x4 dx 30.

∫ 1

−2
x3 dx

(7) Draw a graph of the signed area represented by the integral and compute it using geometry.

(a)

∫ 3

−2

|x| dx

(b)

∫ 5

0

√
25− x2 dx

(c)

∫ 8

6

(7− x) dx

(d)

∫ 3π/2

π/2

sinx dx

(8) State whether true or false. If false, sketch the graph of a counterexample.

(a) If f(x) > 0, then

∫ b

a

f(x) dx > 0 (b) If

∫ b

a

f(x) dx > 0, then f(x) > 0.
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(9) Determine the sign of the integral without calculating it. Draw a graph if necessary.

(a)

∫ 1

−2

x4 dx

(b)

∫ 1

−2

x3 dx

(c)

∫ 2π

0

x sinx dx

(d)

∫ 2π

0

sinx

x
dx

(10) Explain the difference in graphical interpretation between∫ b

a

f(x) dx and

∫ b

a

|f(x)| dx

(11) Let f(x) = x. Find an interval [a, b] such that∣∣∣ ∫ b

a

f(x) dx
∣∣∣ = 1

2
and

∫ b

a

|f(x)| dx =
3

2

(12) Use the Comparison Theorem to show that∫ 1

0

x5 dx ≤
∫ 1

0

x4 dx and

∫ 2

1

x4 dx ≤
∫ 2

1

x5 dx

(13) Prove that
1

3
≤

∫ 6

4

1

x
dx ≤ 1

2

(14) Prove that 0 ≤
∫ π/2

π/4

sinx

x
dx ≤

√
2

2

(15) Find upper and lower bounds for

∫ 1

0

dx√
5x3 + 4

(16) Prove by computing the limit of right-endpoint approximations, i.e. lim
n→∞

Rn:∫ b

0

x3 dx =
b4

4

(17) Use the formula derived in the previous problem to calculate the integral

∫ 1

−1

|x3| dx.


