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Here are a set of practice problems for my Calculus I notes. If you are viewing the pdf version of
this document (as opposed to viewing it on the web) this document contains only the problems
themselves and no solutions are included in this document. Solutions can be found in a number
of places on the site.

1. If you’d like a pdf document containing the solutions go to the note page for the section
you’d like solutions for and select the download solutions link from there. Or,

2. Go to the download page for the site http://tutorial.math.lamar.edu/download.aspx and
select the section you’d like solutions for and a link will be provided there.

3. If you’d like to view the solutions on the web or solutions to an individual problem you
can go to the problem set web page, select the problem you want the solution for. At this
point I do not provide pdf versions of individual solutions, but for a particular problem
you can select “Printable View” from the “Solution Pane Options” to get a printable
version.

Note that some sections will have more problems than others and some will have more or less of
a variety of problems. Most sections should have a range of difficulty levels in the problems
although this will vary from section to section.
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Calculus I

Introduction

Here are a set of practice problems for the Integrals chapter of my Calculus I notes. If you are
viewing the pdf version of this document (as opposed to viewing it on the web) this document
contains only the problems themselves and no solutions are included in this document. Solutions
can be found in a number of places on the site.

4. Ifyou’d like a pdf document containing the solutions go to the note page for the section
you’d like solutions for and select the download solutions link from there. Or,

5. Go to the download page for the site http://tutorial.math.lamar.edu/download.aspx and
select the section you’d like solutions for and a link will be provided there.

6. Ifyou’d like to view the solutions on the web or solutions to an individual problem you
can go to the problem set web page, select the problem you want the solution for. At this
point I do not provide pdf versions of individual solutions, but for a particular problem
you can select “Printable View” from the “Solution Pane Options” to get a printable
version.

Note that some sections will have more problems than others and some will have more or less of
a variety of problems. Most sections should have a range of difficulty levels in the problems
although this will vary from section to section.

Here is a list of topics in this chapter that have practice problems written for them.

Indefinite Integrals

Computing Indefinite Integrals
Substitution Rule for Indefinite Integrals
More Substitution Rule

Area Problem

Definition of the Definite Integral
Computing Definite Integrals
Substitution Rule for Definite Integrals

Indefinite Integrals

1. Evaluate each of the following indefinite integrals.
(a) I6x5 —18x* +7dx

(b) I6x5 dx—18x*+7

2. Evaluate each of the following indefinite integrals.
(a) I40x3 +12x° —9x +14dx
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Calculus I

(b) j40x3+12x2—9xdx+14
() J.4O)c3 +12x* dx —9x +14

For problems 3 — 5 evaluate the indefinite integral.

3. (1267 = —t+3dt

4. IIOW4 +OW + 7w dw

5. J.Zé +4z° -z dz

6. Determine [ (x) given that f'(x)= 6x° —20x* + x> +9.

7. Determine h(t) given that h'(t) =t -+ +1-1.

Computing Indefinite Integrals

For problems 1 — 21 evaluate the given integral.

1. j4x6 —2xX  +7x—4dx

N

. jz7 —487" -5 dz

W

. jloﬁ L1267 + 48 dt

4, J.w’2 +10w™> —8dw

93]

.J.12dy

(o)}

) J-WHO de

\]

.j\/x_7—7dx_5+17#x7dx
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11. \/2(22 —ijdz

r o8 5 3
. z'—6z +4z 2dZ

4
J z

/‘x4_%/;
RNA

13. dx

14. jsin(x)+10csc2 (x)dx
15. J.2c0s(w)—sec(w)tan(w)dw
16. J.12+csc(9)[sin(6)+cso(6)]d@

17. | 4e* +15—Ldz

18. | £ =

19. | ———dw

20. >+ dx
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22. Determine f(x) given that f'(x) =12x*> —4x and f(—3) =17.

! —e” and g(l):15—e.

NE

23. Determine g(z) given that g’(z) =32+

24. Determine h(t) given that h"(t) =241 — 48t +2, h(l) =-9 and h(—2) =4,

Substitution Rule for Indefinite Integrals

For problems 1 — 16 evaluate the given integral.

L [(8x-12)(4x* -12x) ar

2. [3 (2447 )" dr

3. [(3-4w) (4w’ ~6w+7)" dw
4. [5(z-4) V2 -8z

5. [90x7 sin(2+6x” ) dx

6. [sec(1-z)tan(1-z)dz

7. (157 =5t)cos(6t™ +17 ) dt
8. [(7y-20")e" 7" dy

o [

10. j(cos(3t)—t2)(sin(3t)—t3 )5 dt
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z

11. j4(l—e‘zjcos(e‘z+lnz)dz
12. jsecz (v)e”tan(v) dv

13. J‘IOsin(Zx)cos(Zx)w/cos2 (2x)-5dx

” cse(x)cot(x) 0
2—csc(x)

15.

16. | ——dw
J J4-9w?

17. Evaluate each of the following integrals.
® " 3x
a
J 149x°

~

(b) 3—x4 dx

) (1+9x2)

3
dx
© f 1+9x°

More Substitution Rule

Evaluate each of the following integrals.

L [45+90 +12(5+9¢) dt

2. _[7x3 cos(2+x4)—8x3e2+x4 dx
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AN

. jx“ -7x cos(Zx6 +3)dx

5. Jez +L(82)dz

1+9cos(8z)

[o)}

. j 20e> "1+ + 7w’ —6 Ywdw
7. [(4+7t) =9t Y5t + 3t

2
) 36_)6—);—05(:2 3x dx
x —9x° +8 2

[7(39+2)(4y+3y?) +sin(3+8y)dy

o0

Ne)

10. jsecz (2t)[9 +7 tan (2¢)— tan’ (Zt)] dt

(‘ —_—
T P
J 4w +9
"
Tx+2
12. | ——dx
J AJ1-25x%7
13, j (8+32%)
Area Problem

For problems 1 — 3 estimate the area of the region between the function and the x-axis on the
given interval using 7 =6 and using,

(a) the right end points of the subintervals for the height of the rectangles,

(b) the left end points of the subintervals for the height of the rectangles and,

(c) the midpoints of the subintervals for the height of the rectangles.
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1. f(x)=x3—2x2+4 on [1,4]
2. g(x):4—\/x2+2 on [—1,3]
3. h(x)=—xcos(%) on [0,3]

4. Estimate the net area between f (x) =8x” —x” —12 and the x-axis on [—2, 2] using n =8

and the midpoints of the subintervals for the height of the rectangles. Without looking at a graph
of the function on the interval does it appear that more of the area is above or below the x-axis?

The Definition of the Definite Integral

For problems 1 & 2 use the definition of the definite integral to evaluate the integral. Use the

right end point of each interval for x?.

4
1.j 2x+3dx
1

1
2. L 6x(x—1)dx

* cos (e” +x? )
3. Evaluate : 4—dx
. x +1

1
For problems 4 & 5 determine the value of the given integral given that J. ] f (x) dx =-7 and

Lng(x)dx =24.
4. 16l9f(x)dx
5. Ln6g(x)—10f(x)dx

6. Determine the value of ij(x)dx given that J.Szf(x)dx =3 and J.:f(x)dx =8.
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7. Determine the value of _[jf(x)dx given that J.if(x)dx =-2, Lolf(x)dx =19 and

[0 f(x)ar=-21.

For problems 8 & 9 sketch the graph of the integrand and use the area interpretation of the
definite integral to determine the value of the integral.

8. I143x—2dx

5
9. I —4x dx
0
For problems 10 — 12 differentiate each of the following integrals with respect to x.

10. I:9cosz (t2 —6t+1)dt

1. Lsm(()x) Vi +4dt

1 ¢
-1
12. J €
3x2 t

Computing Definite Integrals

1. Evaluate each of the following integrals.

a. Jcos(x)—isdx

X
N 3
b. 24
Lcos(x) 2 ax
N 3
) _2d
c Jl cos(x) > X

Evaluate each of the following integrals, if possible. If it is not possible clearly explain why it is
not possible to evaluate the integral.

). I1612x3 —0x? +2dx
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3. jl 5z —7z+3dz
-2

N

. LOISW4 —13w* + wdw

r4 8
5. | S —1oVP ar

J1 t
r2 3 2
6. L z —L}dz
J, 7z 4 2z
r4 1
7 xé—x4+—2dx
J =2 X
,1 2
8. _Lx (3—4x)dx

1 3 2
0 J -6
2 y
10. jf7sin(t)—2cos(t)dt

11. J: sec(z)tan(z)—1dz

12. J:r%Zsec2 (w)—8csc(w)cot(w)dw
6

r2 1
13. | e +——dx

Jo x +1

r—2

2

14. 7e’ +=dy

J s y

4 2t t>1
15. t)dt where f(t)=

jof() /(1) {1—3# t<1
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2—z z>-2

1
16. J:6g(z)dz where g(z):{ 4e¢ <

17. [ |x—10[dx

18. [ [4w+3[dw

Substitution Rule for Definite Integrals

Evaluate each of the following integrals, if possible. If it is not possible clearly explain why it is

not possible to evaluate the integral.

1. j;3(4x+x4)(10x2+x5—2)6dx

N

J“ 8cos(2r) s
' o A/9—5sin(27)

3. josin(z)cos3 (z)dz

T

N

. 4& eV g
1

9]

5—

—1 7
. I5-2y+ dy
-4 2y

o

2 1
I 1x3 +e*" dx

\]

. j%6sin(2w)—7cos(w) dw

5 3
2x° +
[y,
X +x"+1 x" -4
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dt

0
9.J N3+ + 3 .
5 (6t—1)

10. [ (2-2)" +sin(z)[3+2cos(nz) ] dz
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