If f (x) is continuous function and F *(x) = f(x) then

Integrals-tasks (I part)

j f(x)dx=F(x)+C

You need to learn table of basic integrals:

1. jdx=x+C
2
2. J-xdxzx—JrC
2
xn+1
3. I x"dx = +C| the most widely used...
n+l
4. J-ldlen|x|+C or jﬁzln|x|+C
X X
5. ja"dxza—JrC
Ina
6. Ie"dxze"JrC
7. Isinxdx:—cosx+C
8. jcosxdx:sinx+C
0. .[‘2 dx =—ctgx+C
sin” x
10. .[ 12 dx=tgx+C
CcoS” x
tox+C or
11. I lzdxz st j 21 2a’x:larctg£+C
I+x —arcctgx +C a +x a a
1 arcsinx+C or 1 X
12. dx = ————dx=arcsin—+C
j 1—x2 —arccocx +C j‘/az_xz a

These are the basic tablet integrals.Some professors allow you to use as a tablet:

, where C is an arbitrary constant.

=iln
2a

X—a

xX+a

+C

dx 1. |1+x dx 1 a+x dx
13. =—In|——|+C =—-1In +C| or
Il—xz 2 (1-x jaz—x2 2a |la—x sz—az
14..[ dx :ln‘x+\/x2il‘+C ILzln‘va\/xziaz +C
x> +1 VXt td?
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Examples:

5+1 n+l

6
1. J-xsdxz Y Lc=24C  asthe3rd tablet jx"dx: X
5+1 6 n+1
2. [7dx= 7 +C  the 5th tablet [ardx= ¢ ic
In7 Ina

3. I Jxdx = look and see that this integral it is not in the table of basic integrals

N | =

n
integrals used rule for exponentiation [V x" =x™|, or Jx=x

n+l

X

J-x"dx: +C.
n+l
So:
1 1, 3 3
= 2 2 2
J.x/;dx:J.xzdx:x—Jrsz—+C=2x +C
1 3 3
PR

4. J-%dx = for him, we'll use the rule for exponentiation . x"..
X

xn
—12+1 —-11 1

+C=X C=—
—12+1 11 “1lx

+C

J-xlex = .[x_lzdx =

It is best to remind you of all the rules for exponentiation and root:

1) a" =1

2)a" = ln
a

3) a"-a" ="

4) a":a"=a""

5) (@) =a""

6) (a-b)=a"-b"

(5] -5
() -]

+C

... The idea is that in these

. In this way the integral is reduced to the most used:
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Continue with examples ...

5. Ix 3/xdx = Use rules for root and exponentiation to "prepare" function:
1 1 4
3 T S R
xAx=x-x>=x 3=x

jx-i/;dxzjx:dxz al

ﬂ+1 7 7
3 3

6. jsx 3 dx = jsx -%dx = j(%jxdx =

7.

j\/ﬁdx:?

7 15 15
—+1

7 8 ) 8
J'xgclx:;C +C=%+C=8x +C
T 15 15
8 8

To get acquainted with the basic properties of integrals:

1) I A f(x)dx=A- I f(x)dx | where A is a constant (number)

So, much like derivates , constant (number) is going out in front of the integral ...
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Examples:

8.
J-4x3dx =7

4
j4x3dx=4jx3dx:\4\x—+C=x4 +C

Y

9,

J‘4—lxdx—‘7
j%xdle-j%dx—— In|x|+C
10.

.[27r sin xdx =?

IZﬂ sin xdx =27 -Isin xdx =27 -(—cosx)+C =-2rcosx+C

) ||/ ()t g(0ldr = f(x)dx+ [ g(x)dx

11.
j(4x2 +2x—3)dx =2

j(4x2 +2x-3)dx = I4x2dx + j 2xdx — I3dx
= 4jx2dx+2_[xdx—3jdx

3 2 3
=42 12X 3xyc=|41 P -3x+C
3 2 3

12.
j(5cosx+le*—2x3+f— ,23 +2-5%)dx =2
3 X sin”Xx
1 4 2 1 1
j(Scosx+—ex—2x3+—— , f +2-5")dx=5jcosxdx+—j e"dx—2j x3dx+4j —dx—23J' ,d)zc +2-I 5%dx =
3 X sin”Xx 3 X sin” x
4 X
=5 sinx+le"—2x—+4ln|x|—23(—ctgx)+2 S
3 4 In5
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13.

J-x—_32dx =?
X
+
In this and similar integrals we use : A5 = A4 J_rﬁ
C c C

_iéyhgzj(xz—Zx3)dx:Ix2dx—2j xdx

—2+1 =3+1
S A I
-2+1 —-3+1
= —1+L2+ C
X X

14.

x+1 x-1

j————ﬂh ?

function we must first "pack":
5 5

X 1
2x+1_5x—1_2 2 51_2)"21_51:2_(3))(_1 (ij :2_(1)6_1.(1))‘
10" 10" 10" 10" 10 5 \ 10 5 512
2t 5 1 (1Y Y 1 (1Y)
—dx 2 —| = | Jdx=12-|=| dx—|—=| = | dx=
el ef3] 53] w2 oI5 3)

zzj(lj dx_lj‘(lj dx =2 - 51 _l 21 +C
5 5 2 In~ 5 n—
5 2

15.

2

j zx 1a’x =?  This is the type of integrals that we easiest solve with small "trick" (add 1 and subtract 1)
x4+

2 2411 1 1 Pesal 1
I 2x dx:jxx:rﬂ dx Ii ild _Ix2+1dx:j)%ildx_jx2+ldx

x +1

[

dx |x arctgx + C|

And here we will need knowledge of trigonometry. To remind ourselves of some of the most important formula:

www.matematiranje.com

5




Basic triconometric identity

1)sin® a +cos’ a =1

sina
2) tga =
cosa
cosa
3) ctga =—
sin

4) tga-ctga =1

Formulas for addition and subtraction

sin(a + ) =sina cos f+cosasin

cos(a + ) =cosacos f—sinasin

tgo +t,
ro(a+ p)=82+88
l-tga-tgf
ctg(a+ f) = ctga-ctgff—1
ctgf+ctga
Half angle

1. sing:iq/l_cﬂ or
2 2

2. cosgziqu or
2 2

3. tgg:i l-coso
2 1+coso

4 ctgg:ir 1+cosa
l-cosx

Transformation of the sum in product

L a .
2sm23:1—cosa ———>| sin’x =

a
2cos23=1+cosa —>—>—> |cos’x =

a+,3cosa—ﬂ

1. sina +sin # =2sin 5

2

a+ﬂsina—,8

2. sina@—sin f=2cos

2

3. cosa+cosff=2cos

4. cosa —cos ff=—-2sin

o+ o —
ﬂCOS ﬂ

2

o+ . -
ﬂSll’l ﬂ

in(a +
5. lga + z‘gﬂ = M
cosa cos f
in(a +
6. ctga tctgf = M
sina sin

2

sin(a — f) =sina cos f —cosasin

cos(a — ff) =cosacos f+sinasin

tga—tgf
tg(a—p)=—=-—2"—
g@=p) l+tga-tgf

cigla=p)= ctgf—ctga

ctga -ctgf+1

Double angle

1. sin2a =2sina cosa

2 =2
2. cos2a=cos" a—sin“ o

3.1g2a =

4. ctg2a =

2tga

1-tg’a

ctg’o —1
2ctga
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16.

cos2x )
J-—dx ? we need a formula : | cos2x = cos® x —sin® x
sin” x-cos® x
cos 2x cos® x —sin’ x
j I ——dx=

SlIl X COS X Sll’l X COS X

J‘ COS X dx J‘ s1n X dx =

sin’ x-cos® x sin’ x-cos’® x
j \S\& dx _[ 51—11’2/ ———dx=
sin? x - co M cos® x

J“l dx—j ! dx—|—ctgx tgx+C|
cos’ x

Sll’l2 X

17.
j —2  we need a formula | sin? x +cos® x = |

sin” x-cos’ x

1-dx 1 sin® x +cos’ x

j :I-z za’xzj'.2 —dx =

sin® x-cos’x * sin® x-cos’ x sin” x-cos” x

sin® x cos’ x

[— dr+ [— dx =

sin® x-cos® x sin® x-cos” x
[ S g [

M -COS™ x sin” x - m

1

j I —dx =|1gx +cigx+C

cos’ x sin” x
18.

2 =9
jtg xdx =1
sin x
Here we use: fgx =
COS X
J-tg xdx —j S X i =as is sin’ a+cos a—1—>|sm o= ,then
cos’ x
1 cos’ o cos’
.[ J- dx — J- 4dx Idxztgx—x+C
cos’ x cos’ x /s x cos’ x
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19.

18x* -2
J- 3x-1

dx =1

Try to arrange function, if not, we must use some other trick (second method) ..

3x=1  3x-1 3x=1
2 2
jlgx ‘2dx:j(6x+2)dx=6jxdx+2jdx=6%+2x+cz

3x-1

_ _ 2 3x+1
18x° -2 2(9x° D_ B}\Z( )—2(3x+1) 6x+2

20.
j2+\/_dx ?
b-x 22—\ Q-vn2+dx) Q-0 . .

- - = =2—-+/x=2-x
2+\/; 2+\/; 2+\/; M

2 2 _ﬁ _ _2xE
J-2+\/_dx .[(2 x)dx .[2dx .[ dx 2x 3 +C=|2x 3 +C
2

Now is easier...
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