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Integral
If F(x) is an antiderivative of f(x), then the expression F(x) + C where C is an
arbitrary constant, is called the indefinite integral of f(x).

Integral Calculus Formula Sheet

No. Derivation Formulas Integration Formulas
1 d =0 fO dx =C
Coldx
d n+1
2. — () — n—1
Ix (x™) = nx j + C
d
3. E(Sin ax) = acos ax jcos axdx = (1/a)sinax + C
4. d—(cos ax) = —asinax jsm axdx =—(1/a)cosax + C
X
5. d—(tan ax) = asec? ax jsec axdx = (1/a)tanax + C
X
d
6. a(cotax) = —acsc? ax jcsc axdx = —(1/a)cotax + C
d
7. a(sec ax) = asecax tan ax jsec axtanaxdx = (1/a)secax + C
8. d—(csc ax) = —acscax cotax j cscaxcotaxdx = —(1/a)cscax + C
X
0. | (sintx) = ——— [—a ic
. |=—(sin"'x) = x=sin"1x
d 1
1.3 — _
10. a(tan x)_1+x2 fl_l_xzdx tan lx +C
d 1
11. | —(sec™1x) = —— f—dx =sec lx+C
dx xvx? —1 xvx? —1
d 1 1
12. | — = — —dx =1 C
Ix (Inx) . j p x = In|x| +
d
13. d—(eax) = aeax .[ eax dx = (1/a)eax + C
X
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The Integrals Concerning the Inverse Trigonometric Functions

du . L u L u
14. ﬁ—sm 7+c1=—cos 7+c2
du 1 u 1
— -1 — q u
15. ja2+u2 —;tan 7+c1 = —;cot 17"'02
du 1 L u 1 L u
16. j =—sec —+c¢c;=——CSC " —+Cy
uvu? — a? a a a a
Examples
3 5 2 2V/2 s
1.]x\/Zxdx=\/?f(x)7dx=\/?(x)7x ?+c= c )2 +c

1 1 1 3 2 2 3
2.fv3x+1dx=?f3(3x+1)7dx=?(3x+1)7x ?+C=E(3x+1)7+c

1

3] dx —1j2(2 3)2dx = —— (2x—3)1 4 ¢ = +
) 2x=3)2" 2 * x=Tplex ‘T 2ax-3)" ¢

xdx 1 1
4. =— 12 2 _ 2\-1/2 — (2 _ 1/2X2 — 2 _
s 2] x(x*—3) dx 2(x 3) +c x*—3+c
sfxdx—11|23|+
| ez =7 nlx c

6.JV1+C052xdx=f 2cos?xdx = f\/zcosxdx=\/§sinx+c

sin 2x -1
7. —dxz—f 1+ cos2x)"2(=2sin2x) dx = —V1 + cos 2x + ¢
V1 + cos 2x 2 ( ) ( )
8f sin 2x g _—1[—23in2xd - In|1 + 20| +
") 1+ cos2x x 2 1+ cos2x = 2 n cosaxiTc

9.](23‘2" +3x3)dx=—-e*+x3+¢

sin 2x
10.jtan 2xdx = f dx = ——In|cos 2x| + ¢
coSs 2x 2
11] a in"t -+
: =sin"'—+¢
V2 —x2 V2
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12J dx _f dx
x4 2x+2 ) x24+2x+1+1

=tan"'(x+1) +c

_ dx
__[(x+1)2+1

14.

1 X

13] = sec’l—+¢
xm V3 V3

j f 2x —6+6

dx
X% — 6x + 10 —6x+10"

_j 2x — 6 d+f 6 .
T —ex+10 T 2 —6x+9+1 "

=1 -6 10 dx
n|x? — 6x + |+,[(x—3)2+1

=In|x?—-6x+ 10| +6tan ' (x —3) +¢

Definite Integration

If j f(x)dx = F(x) + c,then the definite integral of f(x) on an interval [a, b] is

expressed as: ff(x) dx = F(b) — F(a).

Examples

3

3 3
1 1 2
jx\/9—x2 dx = —7J—Zx(9—x2)1/2 dx = —7(9—x2)3/2 ey
0
0 0

— _%((9 _ 32)3/2 _ (9 _ 02)3/2) =9

/2

1 m/2 1 1
2. jsiandxz——cost =——(cosm—cos0)=——(-1-1)=1
2 0 2 2
0
2/3
Omx—gsm Ak =3 (sin sin ==
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4 4 4
1 x—1
4.[ f f = —tan~!
—2x+10 x% — 2x+1+9 (x—1)2+9 3 3
1 1 1
1 4—1
3 (tan — —tan~ O) v
Exercises
Evaluate the following integrals
1 j( +/x)d 2 j3\/3 2d 3 f xdx
) X x)dx ) x —2dx .| ——
V1 — 4x2
e
xdx dx dx
i | s [ o
x?+3 V1 = 4x2 x?2+3
0
x —1)? dx
7.fv1—c052xdx 8.f—( ) dx 9.]—
xvVx x2—-2x+5
x%  2x3/2 (3x — 2)*/3 V1 — 4x2
Ans: 1. — + +c 2. ———————+¢ 3. ———+c¢
2 3 4 4
A In(x? + 3) N : sin~! 2x N o
., ————+¢ . ————+c¢ . —
2 2 4+/3
2x3/2 2 1 x—1
—V2cosx+c¢ 8. 3 —4\/§—ﬁ+c 0. 7tan‘1< 5 >+c
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