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Integral Calculator: Solve Definite and Indefinite Integrals
(Antiderivatives)

Online integral calculator with step-by-step solutions, interactive graphs, and image
scanning. Choose solution steps manually. Methods include u-substitution, integration by
parts, partial fractions, trigonometric/hyperbolic/logarithmic formulas, polynomial long
division, Euler substitution, binomial differentials, Weierstrass substitution, and
Ostrogradsky's method. Solve definite and improper integrals using the Fundamental
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Original integral
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Value of the integral
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Subject to the constraints

rk>0, ’I‘k?ﬁo

Step-by-step solution

Calculating
T+
/ v\/rkz — (v —r)* dv
rt—7Tk

If the integrand f(v) is continuous on the interval, then
by the Fundamental Theorem of Calculus
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» Show details

b
/f<v> dv=F (v)|. = F (b) - F (a)

where
f(v) is continuous on the interval [a, b]

F (v) is an antiderivative of f (v)

re+7k

F (v) |,y = F (re +15) = F (re — 1)

Antiderivative

rk T arcsm( ) )2 .
F(v) = +\/’l°k — (v —1y) <(U 3rt) +Tt (v2 rt)—

Values at bounds:

Tr.2r
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7T7"k,2’rt
F(ry—rp) =— 1
7T’I"k27"t
2

Verify by differentiating the antiderivative

Antiderivative
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Step-by-step solution

@ [ Calculating ]
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/v\/rkZ—(v—n)zdv ‘

/v\/—v2+2rtv—rt2+rk2dv ‘

e N

Substitution

rT=v—"rt|lv=ax+m

1,
dv =dz
(—2 Tz — 2 ’T‘t)2
-1 (22 —27¢) — ) —r2 + 12 (22— 27y)
/— 5 dz

Substitution

u = arcsin (%) x =71y, sin (u)

2],
ri? cos? (u) = r2 — 2? | dz = 74 cos (u) du

—27y sin (u) — 27;)°
r cos (u) (=27 sin (u) — 21y) \/—( Tk smiu) )" ry (—2 7y si

/- ;

Substitution

t = sin (u)
dt = cos (u) du 3],

. J

2t —27)°
Ik (=273t —21y) \/( Tk4 i) —r (—2rpt—27r) — 12+ 12 d

Substitution W
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z+2r;

z=-2rpt—2mr: | t =

27’k [4]

1

dt = ——dz
27’k

I

z2

2 2
ZA| —— —Tmiz—1mtFr
Tk/_ \/ 4 i i §

2?"k

dz

Completing the square

» Show details

e G o \

Substitution

kz%—l—rt z2=2k—2r
[5],

dz = 2dk

1
—/4(k—rt) Vet — k2 dk ‘

4

[ Expand the parentheses 1

/k\/’l‘kz—k2—’rt\/'l"k2—k2dk ‘

Linearity

» Show details

/k:\/rk?—k:2 dk—rt/\/rk2—k2 dk =

= (1) T (2)L

3 2 3

o

2 o (k
—— (K k7 T, T4 arcsin (rk)
=Vt =k | — —
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Back-substitution

z
k=§—|—rt z=2k—27r [5]'
Z Z ? 2 (5
\/r y (z —I—r)2 Tt (§+Tt) . (5"‘”) ri? e T arcsm( -
k 5 T Tt 5 3 3 5

Back-substitution

zZ+ 271

t =
27°k

z=—-2r,t—2m, 4]

2 3 2 3

2 : 2
t t t
nrparesin() o n (rk_Jrrt__@) ‘

Back-substitution

t =sin(u) [3]'

2 sin® (u) \/1 —sin® (u) 27 sin(u) /1 —sin® (u) 73 4/1 —sin® ()
_|_ —
2 3

3

Back-substitution

_ : T _ : T
u = arcsin (E) ‘ x =71 sin(u)  [2]

r.2 7y arcsin (ﬁ) 22 ez T2
5 + rk2 _ $2 - -

Back-substitution

a:zv—'r‘t|v:x+rt (1]’

V—T¢

2 .
Tk rtarcsm<r ) v—r2 r. (v—r7 .2
: +\/rk2—(v—rt)2 <( 2 + ¢ ( ) _ Tk

2 3 2 3

[ Calculating }
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‘/mﬁﬁ—de(w

4 N\

Substitution

p=ri’ — K

N pn+1
/p dp=n+1, (n# -1)

where

_1

S
1 2p% p%
2 3 3

Back-substitution

p=ri’ — k> [6]

VIE =2 (K — 1?)
3

https://mathdf.com/int/#

[ Calculating ]

/VQFSEM (2)'

ri? cos? (p) =2 — k

Substitution

p = arcsin <%) k = ry sin (p)

2| dk = ry, cos (p) dp

7],
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/rk2 cos> (p) dp

Applying the power-reduction formula

1 2
cos? (p) = s costep) cos (2p)
2
rkZ/ cos (22p) +1 dp

e (%/005(219) dp—|—%/1 dp) =

1 1
= Tk2 (5 : (3)¢+ 5 ’ (4)¢>

ri? sin(2p)  ri?p

4 i 2

Back-substitution

o . k o .
p = arcsin (E) ‘ k = ry sin (p)

7,2 arcsin (Tﬁk) kT — 12
2 + 2
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[ Calculating ]

/ cos(2p)dp (3)

' N\
Substitution
q
¢=2p| P=j,
dp = =d
p 5 q
. J
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/ 6082(61) dg

Standard integral

» Show details

sin (q)

sin(q) = =

Back-substitution

q

sin (2 p)
2

[ Calculating ]

/ ldp (4)

[ Integral of a constant ]

p

sin () cos(xz) arcsin(z) dz
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