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Indefinite integral

INTRODUCTION

Indefinite Integral is included in the course of Higher Mathematics for
engineering students of Igor Sikorsky Kyiv Polytechnic Institute. An important
factor in the successful assimilation of the educational material by the students

is solving practical tasks on their own.

This practicum offers a systematized set of exercises that students of
technical specialties should be able to solve when studying Indefinite Integral.
The study aid contains 31 different variants and each variant consists of 36

tasks.

The practicum helps students to develop practical skills in calculating
indefinite integrals using basic integration methods such as substitution and
change of variables; integration by parts; integration of rational functions based
on partial fraction decomposition; integration using trigonometric identities and
trigonometric substitutions; integration of irrational functions and binomial

differentials.

The practicum can be recommended as an individual work on Indefinite

Integral for the first-year students of technical specialties.
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GENERAL RECOMMENDATIONS

Practicum is designed to control and improve the knowledge of
university students in the study of Indefinite Integral in the course of Higher
Mathematics. The main goal is to develop and consolidate the skills of

independent work of students in the study of educational material.

In order to successfully complete the exercises, students need to
thoroughly study the lecture material and analyze the examples solved in
practical classes. Only after that students can start solving their individual

tasks.

Students have to adhere to the following requirements:
1. The number of the variant of the individual exercises corresponds to the
ordinal number of the student in the list of the study group;
2. Individual work is written in a separate notebook, which should contain:
o the title page;
o the results table;
o solved exercises (the solution of each exercise starts from a new
page).
3. Before solving each exercise, the condition and all specific data for the
corresponding variant are completely rewritten.
4. The solution of each task must contain detailed explanations and
necessary formulas.
5. Completed work must be handed over to the teacher for verification within

the prescribed time limit.

Students who do not submit their completed individual work on time will not

be allowed to take the exam.
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Variant Nel

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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Variant Ne2

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the
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Variant Ne3

integration operation using differentiation.
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Variant Ne4

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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Variant Ne5

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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Variant Ne6

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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Variant Ne7

integration operation using differentiation.
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Variant Ne8

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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Variant Ne9

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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Variant Ne10

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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X o
J52 | -
59X —49 17. |arctgy/7x —1 dx 29. _smsgx dx
. j X dx ; .
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l_9+x2 18. | — 30. | cos 3x dx
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g J dx 21.j dx 1-sin*x
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Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

Indefinite integral

Variant Ne11

integration operation using differentiation.

I x*dx
sin®(1+2x°)

o

J' x2{/1—4x® dx

w

J.e\/_ dx

" J-1—4cosx

— dx
sin® x

4_
. I(arccosx) 1

J1-x?

- X +1

6. | ——=dX
TNX+3x+7

. dx
J5_4x—X°

dx

g |
"X +6x+10

I 2X+3
4x* +x—3

dx

©

o j (5x + 3) dx

\5—4x— %
11. J'»\/xz +8X + 25 dx
12.]\/16—6x—x2 dx

dx

13. j X dx
J7 —6x — X2
P
@+ X

X dx
15.
I«/4+x—§/x+4

16. J.(4 —5x)e > dx
17. jarctg\/6x—1 dx
18. J'In(x+»\fl+ x*) dx

19. Ixcosz(4x +1) dx

dx

XC0S2X
20. | =
sin® 2x

le (X* — X+ 2)dx
S (x=D(x*+12x +11)

IX3_2X2+4

. dx
X’ (x—2)

23[ (17x + 23) dx
I (3= x)(x* +6x +10)

o4, I3X+l

dx
X3 +1

16

3_
25, J.—Z?’X X dx
X°+4x+16

j 1-2x
(X* +6x+10)°

. X X
27. | cos— cos— dx
. 2 2

28. [sin?3x dx

29. [ cos®6x dx

30. 'sin“ﬂx dx
J 5

31, sin’ x
J-COS

2_[ dx
J4—4cosx+sinx

o J.3+tgx

I x°dx
(64— x°)°

dx
35.
J‘(x + D1+ X+ X




Indefinite integral

Variant Nel2

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.

. J. dx
I xsin®(1+ 2Inx)

o

I(xz —2x)e* > dx

©

jxctg x* dx

X2+ X’

4.jm

.[ In x dx

xy/In?x +1

dx
o
cos* =

o1

- J‘ dx
- J2x*+3x-5

dx
8.
I»\/7 +6X— X’

J-(1+2x)dx
X“+X—06

le (x—3) dx
746X X

11. J' X% +6x +18 dx

lZ.J 5x — x% — 4 dx

13..[ X2 dx

Vx> +3x—4

(VX—4—4) dx

s ~3l(x—ay

16. [(2—3x)e > dx

17. '(4x —2)sin 2x dx

18. 'arctgidx
. 5
19. I(x +1)? cos® x dx

Inx
2 J.(4+ X)?

j(x2 —2x—2) dx
(x> —6x —16)x

29, J- X+2
x(x+1)

ZSI (17x+ 23) dx
I (B=x)(x? +6x +10)
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J' 2(y2 X
X“(x°—4x+13)

17

25, J~4x —2x%2 +5x
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26J~ (x+3) dx
J(x? +6x-16)?

27. IcostcosBx dx
28. 'coszﬂx dx

J 5
29 'sin?’gx dx

30. |'sin® x - cos* x dx

- sin® 2x
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31. dx

sin x dx
32.j :
Sin X 4+ 3C0S X

33 J‘ dx
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o« X3 dx

J ’9_X2

35.

dx
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T,
o

34.

36



Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

Indefinite integral

Variant Ne13

integration operation using differentiation.

43+20tg2x

1. —— dx
Sin“2Xx
sin 2x
[SIn2X_ g
7+ C0S” X
3 J'e4x2+lnx dx

4 _[ dx
Y xJ9-In?x

—4x% —15x?
(x* +5x° +7)°

—x3dx
6.
ng‘*—zs
dx
Y X°—-9Xx+4
. - dx
X+ 4x-5
- (3—5x) dx
SO R S
X +2Xx-3
3x+1) dx
10. ( )

T JAxE - 4x +17
11. J\/xz +7x+10 dx

12. IJ—XZ +3X+4 dx

13.

I X dx

\J3—4x—2x?

14.j€/i5 dx
X* +8

15.

16.

17.

18.

1

o

20.

21.

22.

X dx
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[ (4—3x)e ¥ dx

[ (5— 25x)sin5x dx

[ In(x +10) dx

: Ixcosz(4x +1) dx

J' arccos X

J1+ X

J- (x+3) dx
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J- X dx
(X =1)(x +1)?

3. J‘ (X2 +3) dx

24.

(X +1)%(x* +1)

I (x* + 7x —15) dx
(x+2)(x* —2x+17)

18

25.

26.

(@)]

27.

28.

29.

30.

31.

dx
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x> —3x+9

J- (2—-5x) dx
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Icos 2XCc0S6X dx
[ cos? Zx dx
. 5

'sin3§x dx
U

cos* 9x dx

J‘cos2 xsin’ x dx

2 IL
J3cosx-6

33.

34.

35.

36.

dx
J‘ZSin2 X —35in XCOS X — COS% X

.[ 2x dx

,\/(16 x?)

J* dx
XX —6X—7
«3/1+§/§d
Jxmﬁ X




Indefinite integral

Variant Nel14

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.

dx
1.
I 1+ x?) 34 +arctg x

N

w

o

o

. fctgz7x dx

3/2

Il+|n (x+7) dx
X+7

J X2 dx
Jax® +16

J- sin4x

\cos? 4x —

I6X_1

3x°—x

e

dx

- I dx
- I 2x+10+ X2

10.

11.

12.

- dx
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¢ (3—2x) dx
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X—4

T IX=x2+2

J\/xz +12x +11 dx

J-»\/—x2 +6x dx

dx

13.

14.

15.

16.

17.

1

(0]

1

o

20.

21.

22.

23.

24.

'(8x —2)cos4x dx

'arctg«/6x —1dx

. jlnz(x+9) dx

. _[(xz — 4)e*™ dx

Ix-sTde

COS® X

J~ dx
(3x+1)(x* —2x—15)
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- X2 4+2X+2

———dx

I3+ AX+4x
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X
Y (x=2)*(x* +3)
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25.

26.

27.

28.
29.
30. "
31.

32 [—
Y Bsinx —7cosx

33.

34.

J-3x3+2x2 —X

> dx
X°+3X+2

J' dx
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jsin3xcos7x dx

jsinzzxdx
2

J
J

[ cos®5x dx
sin“ﬂx dx
3

sin® xcos® x dx
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VX% —16 dx
X

35 [
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Indefinite integral

Variant Nel15

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.

dx x? dx 18x° —3x? + X +9
[— Ny 25, (18 "
sin”3x (3+ctg3x) Ix2+3x—4 9x* +3x+1
—1) dx

X3 +AX dx 26, [—X

I /ix 16 - I\/;Hx/; I(x2+5x—6)2
+
g2 . J. dx 27. jcostsinSx dx
. Il—s“ X T (X+D(X+5+2)

28. jsin212x dx
16. j(3x+1)sin3x dx

4 J‘ dx
I xIn?x -9

20. jcoss 3 dx
11

X dx
~7x* L J-cos X
5. I - dx .42
x> +49 30. jsm —X dx
18. Iarcthx dx 3
X
6. |tg*=dx cos® X
jg 4 19. fe** dx 31. fsmx
dx
7. | —m—— 20. 2 dx
jx2+3x_4 [XIn(x? +7) dx 2 | _
5-c0osX+2sIin X
_[ dx . J— (X* + x+1) dx
8. :

B Tx (X% —9X +8)(X +2) 33, I1+sin2x
(1—3x) dx 22 [—X*2 gy [7_
J.7x2+2x—5 IX(X_Z)g 34.] Xx ! dx

I X +1 23.I (x+3) dx ;
10. (x =1)(x* +3x+12) X
J 35.
X=X 2 3 J.x»\/x2—2x+2
X% + X+ 3) dx
2 _ 24.
AR o200k Nﬁ
36.

12. J‘\/8—7x—x2 dx
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Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

Indefinite integral

Variant Ne16

integration operation using differentiation.

. J~1+x—x2 dx

Ja-xy

N

1-4Inx
e

4. Ixsin(x2+1)dx
—-3-2X
5.
J‘(x2+3x+2)6
X
sin=
6. J 4 dx
X
1—4cos® =
4
. dx
- J1542x—x?
. - dx
I \5x —6x+1
9. 'ZS;de
S X" +3x-4
o[ (x+4) dx
34 2x— %
11.Ix/x2+7x—8 dx

12. Nx—zx2 +3dx

J'sec2 2x (2 +ctg® 2x) dx

13..[ x* dx

X2 +5x+6

14IX+\/_

- N2+X
32+ x+1

16. [ (1-6x)e> dx

17. 'arctg\/6x —1dx

15. dx

. . X
18. | arcsin — dx
. 4
19.Ixzsin23xdx
20. Iexsin 2x dx

21-_[ (x+3) dx

(x+5)(x=1D(2x+1)

_[ 2x+1 dx

x> (X +4)°

23 .[ (9x +8) dx
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24_[ (X* + x +8) dx
x—1 (x +2X+2)

e J~x4+3x2—x+1
Jox2—2x+9
21

dx

—X dx
26.J' 2 ~
(x*+3x+9)

27. J'c:os5 cos3x dx
2

28. jcoszix dx
11

29. Jsin3zx dx
8

20, [cos* > x dx

g

31. | cos® x sin® x dx

¢ dx
32 | ——

5+4sinx
33.

Il+sm2x

34, jL
J@6-x%)°

35-“ dx

10X —6x +1

T,




Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

Indefinite integral

Variant Nel7

integration operation using differentiation.

. J' tgx+4
sin x+c052x

X dx

. I V16— x*

2
. jxe’X ~* dx

VX7

w

(o)}
W | X

@
—
o
x

J\/6x—4+4x2 dx
J\/3—4x —4x* dx

13j x? dx
X2 +6x+5
14, | Jx dx
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- (x+2 -1) dx
Fdx+2-3Yx+2
16. [ (4x —3) dx
17. [ xIn(x? +12) dx
- X
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19. [ (x® + x)cos x dx
ZO.J‘e3X sin x dx
21 J- (x+1) dx
J@x-1)(x*-4)
(x* —1) dx
22.
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s [ (13+11x — x*) dx
J(x=3)(x* +6x +10)
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dx
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X+ Ax+7

(x—1) dx
26.
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27. Isin3xsin2x dx
28. J'coszgx dx
9
29. [sin® 2 dx
J 5

30. [ cos* 4x dx

. dx
Jsin” xcos® x

- dx
32. | —
Jsin X —4cos X

- IL
- J3-cos?x

34. sz V9 - x? dx

35, j%
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Indefinite integral

Variant Nel18

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.

g L= 2%

X
sin—
S

J,/5+cosx
5

: jx < +e)? dx

N

dx

w

3

J—x + 4X

" dx
X" +36

@
—
o
>

11. J'\/xz +18x +17 dx

12. J'«/x—x2+6 dx

13..[ x* dx

X2 +2x+5
ﬁdx
14.I —=

15'_[ x dx

P+x+1

16. j(4—5x)e‘5X dx
17. Iarctgx/x—l dx
18. _[arccos4x dx

19. j'xz cos6x dx

arcsin5
20. j 2 dx
2—X

(8x—2) dx
ot J.(x+3)(x2 —4X +5)

J- (x> — x +8) dx
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23, sz(x_l)
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X
(X +1)%(x* +1)

23

o5 ISX —Xx? +8
NG +3x+12

26_[ (x+9) dx
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27. 'c032xc:037x dx

28. [sin? 4x dx

. 3

29. | cos® = x dx
J 5

30. [sin* 2x dx

31. | cos® xsin® x dx

. dx
32. -
5 4+sIinx+3cos X
dx
33 [—— .
8 —-6sIn“ X +5c0s° X

X dx

34]\/(97)(

dx
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Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

Indefinite integral

Variant Ne19

integration operation using differentiation.

1. j(cos(ln x)+|n5x+4)%
X

, js—m

3+x?

2
' Ix6X—81 dx

w

AN

. Isin 5x %> dx

o1

x—-1
. dx
‘[o\/5+2x—x2

. j (10X — 7)(5x% — 7x +8)°dx

(o2}

5 J‘ dx
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dx
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X2 dx
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14. dx
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13.

dx

PR

16. e (1-3x) dx

17. [ In(x? + 25) dx

18. '(x—5)sin§dx

19. [ x?arctg x dx

* XCOS X dx

20. :
sin® x
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(X +4x+3)(x-2)
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28.jsin2ﬂx dx
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. dx
32. .
Y 8—4sinx+9cos x

dx
33. Iﬁ
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dx
34.
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- JL
X2 16
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Indefinite integral

Variant Ne20

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.

dx
1.
I (1+ x?)/25 +arctg® X
2 J-g_—lnx dx
X

_[ xZ dx
25+ x°

w

Jcos3 X +Sin X
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o

dx

(&)

: I(Zx +1)e 8 dx

o
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I dx
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14.
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1
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18.
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20.
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J
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J

y
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1+x
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(4x +1)e™ dx
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- XCOS X
J sin®x
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26.
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28. Isinzidx
8
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3
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31. J'sin4 xcos® x dx

dx
32.] :
8 —4sin X+ 7C0s X

- dx
BN
7 2+3C0s° X

X2
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Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

Indefinite integral

Variant Ne21

integration operation using differentiation.

2
. J-arctgx+ X 4

1+ x?

J-7+S|n2x dx

sin? x

w

X dx
J‘64+x4

A
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X dx
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J‘ dx
12 + 4% — x?

g J' dx
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X dx
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13.

14.

15.

1
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1
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1

(o]

20.

21.
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2
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w
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2

o
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7
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Indefinite integral

Variant Ne22

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.

4x* + (5Inx+1)° X2 dx 5x% + X2 + 4
1. d 25 | =/ dx
| X S jm Jvaxso
2. J'«5/1—13xdx " _f X411 26-_[ : 2x dx 2
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. .[ sin® 4x . . dx 27._[c032xc058xdx
(W1 Yx+)Yx+1
dx . 5
0 |5 — _ 28. [sin® > x dx
e’ (8l+e™) 16. e (1 —4x) dx 2
. 6
5 J' —3x dx 17. [(VX +D)Inx dx 29, .[cos?’?xdx
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24, I 36'j—2 dx
X
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Indefinite integral

Variant Ne23

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.

3 2
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x* dx
13- 5x 13 [—— o [_(8=2X) dx
- '[ x> +9 ax VX* —x~6 ' J.(x2+3X+2)2
dx
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J‘ dx 19. :arccosx dx 32 Ilsln'x dx
’ / 2 +SIn X
X+ 20. [(x® +2x+2) e > dx . dx
8 J‘L ' -[1+tgx
17 -2x+ X? o1 2<+16 dx
J X —-16X m
X dx 34. I— dx
o. | "

(x+3) dx
2 22.
V32X =X Jocmoe raxe i
35. —
10. j ox+1 23, | 25 dx jx»\/xz—l
x4 =3+ 3%+ 7)
\/ 1+\/_
36. J‘

11. J'\/sz +6x+10 dx

, _[ (3x* + x +15)dx
I (x+2)(XP = 2x+17)

28



Indefinite integral

Variant Ne24

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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Variant Ne25

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the
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Variant Ne26

integration operation using differentiation.
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Variant Ne27

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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Variant Ne28

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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Variant Ne29

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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Variant Ne30

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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Variant Ne31

Calculate indefinite integrals. In tasks 1-6, you need to check the correctness of the

integration operation using differentiation.
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TABLE OF INDEFINITE INTEGRALS
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Additional formulas
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EJ'IeKTpOHHe MepeXxXeBe HaB4yalibHe BMOAaHHA

MaccanitiHa €BreHisa BikTopiBHa, kaHA. ¢oi3.-MaT. HayK
NMununeHko Bita AHaToniiBHa, KaH4. i3.-MaT. HayK

BULLA MATEMATKWKA
HEBVU3HAYEHWW IHTEMPAJ

MpakTukym

(AHrRINCLKO MOBOIO)
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