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9,:';�<>=@?):'A>BDCFEHG)I!J ∫
xαdx = xα+1

α+1 + c K
G)ILI!J ∫ 1

x
dx = ln |x| + c K

G)ILILI!J ∫
sinxdx = − cosx + c K

G)ILM8J ∫ 1
cos2x

dx = tanx + c K
G)M8J ∫ 1

sin2x cos2 x
dx =

∫

sin2 x+cos2 x
sin2x cos2 x

dx = tanx − cot x + c

G)M0I!J ∫ 1
sin2 x

dx = − cot x + c

G)M0ILI!J ∫
(2ex − 5 cos x)dx = 2ex − 5 sinx + c

G)M0ILILI!J ∫
axdx = ax loga e + c = ax

lna
+ c

G)ION�J ∫ 1
√

1−x2
dx = arcsinx + c K

G!N�J ∫ 1
1+x2 dx = arctan x + c

G!N�I!J ∫
(x3 − 4x2 + 3

5x + 2)dx = x4

4 − 4
3x3 + 3

10x2 + 2x

G!N�ILI!J ∫ x5+1
x+1 = x5

5 − x4

4 + x3

3 − x2

2 + x + c

G!N�ILILI!J ∫ 3x+1
x3−4x

dx PRQTS IVUXW�Y x3−4x = x(x−2)(x+2) Z+[]\_^)`8a8b I Sca�d I a@efdhg/iX\ a�j�\
Q8`�kldnmfmfdhifd_j8d U Sco�Q�S/mpeX\ U Scoqdrmfdhg/`�d/P

3x + 1

x3 − 4x
=

A

x
+

B

x − 2
+

C

x + 2
=

Ax2 − 4A + Bx2 + 2Bx + Cx2 − 2Cx

x3 − 4x
s S IVUfW�Yut `�dnmfefSqj8d M d M \ [Vdhifd�QTdhivScg/a I x Z�m I�W \+P







A + B + C = 0
G S/mXm I \ IwU S0d�x UhI dha0e I j I x2 J

2B − 2C = 3
G S/mXm I \ IwU S0d�x UhI dha0e I j I x

J
−4A = 1

G S/mfm I \ I efdhipo I a I a�Sce I!J

y



� I mfSc[ M dha�j8S I [wm I mpefdhol\�m I i IVU \ M \ UXW d A = −1
4 Z B = 7

8 d C = −5
8 Z

t ` I a�j I P
∫

3x + 1

x3 − 4x
dx = −1

4

∫

dx

x
+

7

8

∫

dx

x − 2
− 5

8

∫

dx

x + 2
=

= −1

4
ln |x| + 7

8
ln |x − 2| − 5

8
ln |x + 2| + c

G!N�ILM�J s S IVUfW�Y�I ['g/iX\cj8S j8dh['a0`8oqdhiX\ efScifd_mp`8QTdhiX\ t `�dh[L[VSudh[�j8dha�Sco I aF\ efScifd/Z U Sca��M�I dha�d j ILM0I j8dhifd I [ Q8i I oqS Q�dhi I [�mfd U Sca�j8S8P Scepefdha I \ oqS UfW d x5 − 6x3 + 2x2 + 5 =
(x3 +3x2 −x− 3)(x2 − 3x+4)− 10x2 − 5x+17 �+\ a�j�\ a�j8S \HmfS/mpe I ep` I ifd t `�dnmfefS
i I mf`8[LeX\ efS�a�dh[L[�� I a@efdhg/iX\ [Vd d_mfdho�Q8[ I��FU \ a�j8SlScepefdha I \ oqS8P
∫

x5 − 6x3 + 2x2 + 5

x3 + 3x2 − x − 3
dx =

∫

(x2 − 3x + 4)dx −
∫

10x2 + 5x − 17

x3 + 3x2 − x − 3
dx =

=
x3

3
− 3x2

2
+ 4x −

∫

10x2 + 5x − 17

x3 + 3x2 − x − 3
dx

� iX\ U \ [ U Sc[ I \ oqS I [>mfd U Sca�j8S I a@efdhg/iX\ [Vd/P Q�S IVUfW�Y x3 + 3x2 − x − 3 = (x − 1)(x +
1)(x + 3) Z�[]\ ^)`8a8b I Sca�d I a@efdhg/iX\ a�j�\�Q8`�kldnmfmfdhifd_j8d U Sco�Q�S/mpeX\ U Scoqdrmfdhg/`�d/P

10x2 + 5x − 17

x3 + 3x2 − x − 3
=

A

(x − 1)
+

B

(x + 1)
+

C

(x + 3)

	 \ U dha�j8S I [>o I a I oqS U ScoH`8a�d ou`8[Le I Q8[VS8Zwdui I mfSc[ M dha�j8S I [�m I mpefdhol\ U Scoqd mfScQ8iX\ Sce
�
efdha8g�S I mfdhg/`�dha0e I>M \ [VSci I P A = −1

4 Z B = 3 d C = 29
4 Z t ` I a�j I [�� I a@efdhg/iX\ [Vd I a I b I \ [Vd

\ M i��qmfSc[L`8b I Sca�d/P
x3

3
− 3

2
x2 + 4x +

1

4
ln |x − 1| − 3 ln |x + 1| − 29

4
ln |x + 3|

G!N�M�J ∫ dx
x3(x2+1)2 : 1

x3(x2+1)2 = A
x

+ B
x2 + C

x3 + Dx+E
x2+1 + Fx+G

(x2+1)2 ��i
I mfSc[ M dha�j8SI [>m I mpefdhol\ UXW dra�d M0I dha�dum I Scepe I dha�d UXW d A = −2 Z B = 0 Z C = 1 Z D = 2 Z E = 0

F = 1 d G = 0 Z t ` I a�j I m I,W \+P
∫

dx

x3(x2 + 1)2
= −2

∫

dx

x
+

∫

dx

x3
+

∫

2x

x2 + 1
dx +

∫

x

(x2 + 1)2
dx =

= −2 ln |x|− 1

2x2
+ln(x2 +1)− 1

2(x2 + 1)
+c = − 2x2 + 1

2x2(x2 + 1)
+ln

x2 + 1

x2
+c

9,:';�<>=@?):'A>B�,EHG)I!J�� mfdhg/`�dha�j8S []\�mfS/mpe I ep`8b I Sca�d x = t2 m I W \ t =
√

x d dx = 2tdtt ` I a�j I [�� I a0efdhg/iX\ [Vd�j ILM dha@eX\ 2
∫

t2

2+t
dt Z d��,dhepep`F\ a�j8SD[]\Dj ILM�I m I Sca�d epiX\ Q�Sc[ I a�Sco I Z m IW \

2

∫

(t − 2)dt + 8

∫

dt

2 + t
= t2 − 4t + 8ln|2 + t| + c

�



G)ILI!J�� \ mfS/mpe I ep`8b I Sca�d j�\l^ \ ifd Y
2x − 1 = t2 Z j�\ U ` I x = log2(1 + t2) d dx =

2t
(t2+1)ln2

dt K � epefdha I \ oqS t ` I a�j I

2

ln2

∫

t2

t2 + 1
dt

UXW drm I i I mfSc[ M d U Sca-[]\ j ILM0I m I Sca�d_epiX\ QTSc[ I a�Sco I � I [,i I mp`8[LeX\ efS Y

2

ln2
[
√

2x − 1 − arctg2x − 1] + c

G)ILILI!J��0I Q8`��uQ8ifS U dnj8dhifd
a�SceX\ a�j8S UfW d [�� I a@efdhg/iX\ [Vd Y j8dh['e I Q�S −
∫ f ′(x)

1+f2(x)
dx

U Sca
f(x) = cosx j�\ U ` I m I epifS M \ I [ i I mp`8[LeX\ efS −arctgcosx + c � \ [Lepi I oqdha@e I m I Q8`��
dnmXdhg/` I ifd_[]\ mfS/mpe I ep`8b I Sca�d tg(x/2) = t d UhI m I i IVU Sca�j+` U du\ [ U \ [ U Sc[VSqj8dh[L[�� I a@efdhg/iX\ [Vd

∫

2t

t4 + 1
dt

G)ILM8J s Sca�dha�j8S ex = t m I Scepe I dha�d I [wi I mp`8[LeX\ efS x − ln(1 + ex) + c K
G)M8J s Sca�dha�j8S t =

√
x + 4 m I,W \ x = t2 − 4 d dx = 2tdt Z [�� I a0efdhg/iX\ [Vduj ILM dha0eX\

1/2

∫

4

t2 − 4
dt

� [,i I mp`8[LeX\ efS � aF\ [Vd Y

1/2ln|
√

x + 4 − 2| − 1/2ln(
√

x + 4 + 2) + c

G)M0I!J��0I QTSca�d tanx = t Z t ` I a�j I x = arctgt Z dx = dt
1+t2

Z sen2x = t2

1+t2
� I [

i I mf`8[LeX\ efS Y
1/4ln(1 + 2tg2x) + c K

G)M0ILI!J s Sca I \ oqS x +
√

x2 + 1 = t Z�j�\ [L[]\ t `F\ [Vdri IVU \ M�I \ oqS UXW d x = t2−1
2t

ZFQTdhiU ` I dx = 2t2+1
4t2

dt K s dhipeX\ a0efS Scepefdha I \ oqS8P
∫

dx

x +
√

1 + x2
=

∫

2t2 + 1

4t3
dt =

1

2

∫

dt

t
+

1

4

∫

1

t3
dt =

=
1

2
ln |t| − 1

8

1

t2
+ c =

1

2
ln |x +

√

x2 + 1| − 1

8(x +
√

x2 + 1)
+ c

G)M0ILILI!J�� Sce I \ oqS UXW d −x2 − 2x + 3 = (x + 3)(1 − x) Z8Q�dhi U ` I \
	�	 I \ oqS UXW d
1√

−x2 − 2x + 3
=

1
√

(x + 3)(1 − x)
=

1

(x + 3)
√

1−x
x+3

�



s Sca I \ oqS t =
√

1−x
x+3 Z8j�\ [L[]\

t `F\ [Vd_Scepefdha I \ oqS x = 1−3t2

1+t2
P t ` I a�j I dx = −8t

(1+t2)2
d

x + 3 = 4
1+t2

K���dhepefS UhI klm I,W \+P
∫

1√
−x2 − 2x + 3

dx =

∫

1

(x + 3)
√

1−x
x+3

dx = −2

∫

1

1 + t2
dt =

= −2 arctan t + c = −2 arctan

√

1 − x

x + 3
+ c

9,:';�<>=@?):'A>B��,E�� Q8Q8[ IVUfW8I \ oqSl[]\ ^ ScipoH`8[]\�j8dh[L[�� I a0efdhg/iX\ b I Sca�duQ�dhi QF\ ipe I P
∫

udv = uv −
∫

vdu

G)I!J�� Sca�m I j8dhi I \ oqS u = x d dv = sinx P \ Q8Q8[ IVU \ a�j8S []\ ^ ScipoH`8[]\ mp`�m U i I epeX\
Scepefdha I \ oqS ∫

x sinxdx = −x cos x +
∫

cos xdx = −x cosx + sinx + c

G)ILI!J�� Sca�m I j8dhi I \ oqS u =
√

1 − x2 d dv = dx Pw\ [L[VSciX\ Scepefdha I \ oqS ∫ √
1 − x2dx =

x
√

1 − x2+
∫

x2
√

1−x2
dx = x

√
1 − x2+

∫

x2+1−1
√

1−x2
dx = x

√
1 − x2−

∫

1−x2
√

1−x2
dx−

∫

1
√

1−x2
dx = x

√
1 − x2+arcsinx−

∫ √
1 − x2dx+c � Q�ScipeX\ a�j8S j�\ [L[�� \ [LepiX\ QF\ ipefd

j8dh[L[�� `8g/`F\ [VdH[�� I a@efdhg/iX\ [VduScepefdha@`8efS8ZTm I,W \ UfW d/P
∫

√

1 − x2dx =
x
√

1 − x2 + arcsin x

2
+ c1

G)ILILI!J	� Sca�m I j8dhi I \ oqS u = sinx d dv = e−x P�\ [L[VSciX\ Scepefdha I \ oqS ∫

sinx
ex

=
−e−x sinx +

∫

cosxe−xdx �8SciX\ i I \ Q8Q8[ IVUXW8I \ oqS I [,oqdhefS�j8S j8dh[L[�� I a0efdhg/iX\ b I Sca�dHQ�dhi
QF\ ipe IRU Sca u = cos x d dv = e−x ZFdH\
	�	 I \ oqS UXW d −e−x sinx +

∫

cos xe−xdx =
−e−x sinx − cos xe−x −

∫

e−x sinxdx + c P U Sca�m I j8dhiX\ a�j8S [�� `8g/`F\ g/[ I \ a8b2\ j It `�dnmpe � `8[Le I ol\ ^ ScipoH`8[]\ U Sca#[�� I a@efdhg/iX\ [Vd I a I b I \ [VdrScepefdha I \ oqS UXW d/P
∫

sinx

ex
=

−e−x(sinx + cos x)

2
+ c1

G)ILM8J
� Sca�m I j8dhi I \ oqS u = x d dv = 1
cos2 x

P#\ [L[VSciX\ Scepefdha I \ oqS ∫

x
cos2 x

dx =

x tanx−
∫

tanxdx � t `�dnmpe � `8[Le I oqS I a0efdhg/iX\ [Vd�� j8dh[L[]\^�Scipol\ ∫ f ′(x)
f(x) dx = ln |f(x)|+

c Z t ` I a�j I Scepefdha I \ oqS UXW d ∫

x
cos2 x

dx = x tan x − ln | cos x| + c K
G)M8J� Sca�m I j8dhi I \ oqS u = arcsin2 x d dv = dx P t ` I a�j I Scepefdha I \ oqS ∫

arcsin2 xdx =
x arcsin2 x−

∫

2x arcsin x
√

1−x2
dx ��SciX\ui I \ Q8Q8[ IVUXW8I \ oqS I ['oqdhefS�j8S j8dh[L[�� I a@efdhg/iX\ b I Sca�drQ�dhi

�



QF\ ipe I0U Sca u = arcsinx d dv = x
√

1−x2
Z d \
	�	 I \ oqS UXW d x arcsin2 x−

∫

2x arcsinx
√

1−x2
dx =

x arcsin2 x + 2arcsin x
√

1 − x2 − 2x + c

G)M0I!J� Sca�m I j8dhi I \ oqS u =
√

x2 + 4 d dv = dx P>\ [L[VSciX\ Scepefdha I \ oqS ∫
√

x2 + 4dx =

x
√

x2 + 4−
∫

x2
√

x2+4
dx = x

√
x2 + 4−

∫

x2+4−4
√

x2+4
dx = x

√
x2 + 4−

∫ √
x2 + 4dx+

4
∫

dx
√

x2+4
�0QTS IVUXW�Y ∫

dx
√

x2+4
= ln |

√
x2 + 4+x|+c

G Scepefdha@`8efSuQ�dhi mfS/mpe I ep`8b I Sca�d J Z
\ [L[VSciX\qm I Scepe I dha�d/P

∫

√

x2 + 4dx =
x
√

x2 + 4 + 4 ln |
√

x2 + 4 + x|
2

+ c1

G)M0ILI!J� Sca�m I j8dhi I \ oqS u = ex d dv = sinx Pw\ [L[VSciX\v\
	�	 I \ oqS UfW d ∫

ex sinx dx =
−ex cos x+

∫

ex cosx dx ��i I \ Q8Q8[ IVU \ a�j8S [VS mfefdnmfmfSoqdhefS�j8SvScepefdha I \ oqS8P −ex cos x+
∫

ex cos x dx = −ex cosx+ex sinx−
∫

ex sinx dx Z�d i I QTScipeX\ a�j8S
\ [@Q8i I oqSvoqdho �
	8ifSq[�� I a@efdhg/iX\ [Vdri I ol\cmfefSqScepefdha I \ oqS UXW d ∫

ex sinx dx = −ex cos x+ex sinx
2 + c

G)M0ILILI!J�� Sca�m I j8dhi I \ oqS u = sin3 x d dv = ex P \ [L[VSciX\v\
	�	 I \ oqS UXW d ∫

ex sin3 x dx =
sin2 x cos xex − 3

∫

sin2 x cos xexdx � U \ [ U Sc[ I \ oqS SciX\�\ QF\ ipefd�[�� I a@efdhg/iX\ [VdHi I ol\cm
�
efS8P U Sca�m I j8dhiX\ a�j8S u = sin2 x cos x d dv = ex Z m I W \ UfW d ∫

sin2 x cos xexdx =
sin2 x cos xex−

∫

(2 sin x cos2 x−sin3 x)exdx = sin2 x cos xex−2
∫

sinxexdx+
3
∫

sin3 xexdx �a�Sce I \ oqS UXW d I [ Q8i I oqS I a0efdhg/iX\ [Vd-[VS \
	�	 I \ oqSDi I mXSc[LefS a�dh[vQ8`8efS
Q8ifd U dnj8dha0efd � t ` I a�j I Z�\ a�j�\ a�j8S \rmfS/mpe I ep` I ifd I [Fi I mp`8[LeX\ efSHScepefdha0`8efSHa�dh[L[�� dnmpQ8ifdnmXm I Sca�d
Q8ifd U dnj8dha0efdHd_Q�ScipeX\ a�j8Sl\ [,Q8i I oqSloqdho 	8ifSq[�� I a0efdhg/iX\ [Vdri I ol\cmpefSlScepefdha I \ oqS UfW d/P

∫

ex sin3 x dx =
ex

10
(sin3 x − 3 sin2 x cos x + 3 sin x − 3 cos x)

G)ION�J � Sca�m I j8dhi I \ oqS u = lnx d dv = dx ��\ [L[VSciX\ Scepefdha I \ oqS ∫

lnx dx =
x lnx −

∫

dx = x lnx − x + c

G!N�J� Sca�m I j8dhi I \ oqS u = sin2 x d dv = sinx �c\ [L[VSciX\ Scepefdha I \ oqS UfW d ∫

sin3 x dx =
− cos x sin2 x+2

∫

cos2 x sinx dx = − cosx sin2 x+2
∫

sinx dx−2
∫

sin3 x dx =
− cos x sin2 x + 2 cos x− 2

∫

sin3 x dx + c � t ` I a�j I QTScipeX\ a�j8S�\ [�Q8i I oqS oqdho 	8ifS
[�� I a0efdhg/iX\ [Vdri I ol\cmpefSlScepefdha I \ oqS UfW d

∫

sin3 x dx =
− cosx sin2 x − 2 cos x

3
+ c1

�


