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rsarATION

Integration is a reverse process of
differentiation. =~ The  integral or
primitive of a function f(x) with respect
to x is that function (x) whose derivative
with respect to x is the given function
f(x). It is expressed symbolically as -

j f(x)dx =d(x)
Thus

[ [rooax =000 <10 1= 1) ]
X

The process of finding the integral of a
function is called Integration and the
given function is called Integrand.

i. jo.dxzc
ii. jl.dx=x+c
iii. jk.dx=kx+c

+1
iv. J.xn dx=2 +c(n-1)
n+l1

1
V. j—dx=logex+c
X
vi. je" dx=¢e"+c¢
.. a® X
Vll.jaXdX= +c=a log,e+c
log.a

viii. J.sinx dx=—-—cosx+c

iX. Icosx dx=sinx+c

X. Jtanx dx =log sec x +¢ =—log cos x + ¢

Xi. Icot xdx =logsinx +c¢

Xii. Isec x dx = log(secx+tanx)+c
=—log(secx — tan x)+c

= log tan (%+§]+ c

Xiii. Jcos ec x dx =—log (cosec x + cot X)

= log (cosec x — cot X) + ¢ = log tan (2

X1V. Isec xtanx dx =secx +c¢

XV. Icosec xcot x dx =—cosec X + ¢
XVI. jsecz xdx=tanx + ¢

XVii. Icosecz xdx=—-cotx+c

XViii. j sinh x dx = cosh x + ¢

XiX. Icosh xdx =sinhx +c¢

XX. Isechz xdx =tanhx +c¢

XX1. Icosechz xdx=-cothx +c¢

XXIi. Isech x tanh x dx =—sechx + ¢
XX1il. J cosech x coth x =— cosech x + ¢

XXiv. J- dx = 1 tan! (3) +c
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dx = sinh ™! (3) +c
a

x2 +a?

=log (x + Vx*+a’) +c

1 -1 (x
= X+
mdx cosh [aj C
=log (x + ¥x*—a’ ) +c¢
xxX. |va?-—x?>dx
J-

2
a .
Va?-x2+2 gin!

X
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Xxxi. J-\/x2 +a’ dx

XXiX. J

2
. -1 X
a?.smhl—Jrc

X
= = Jx?+a’ +
2 a

XXXil. J-\/x2 —a?dx

2
X a -1 X
=X Jx2-a2 -2 cosh'Z+¢
2 2 a

1 -1X
dx = —sec'X+¢

1
xVx2—a? a a

XXX1V. Iea" sin bx dx

XXX11i. J.

ax

_ ¢ :
= ——— (asinbx —bcos bx) +¢
a“+b

INTEGRATION BY SUBSTITUTION:

When Integrand is a function of function -

ie. [f [pCOl @' (x) dx
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Here we put ¢ (x) =t so that ¢ '(x)
dx = dt
and in that case the integrand is
reduced

to [fodt
(1)) When integrand is the product of two

factors such that one is the derivative
of the other 1.€.

1= j '(x) f(x) dx.
(ii1) Integral of a function of the
form f (ax + b).

Here we put ax + b =t and convert it
into standard integral. Obviously if

If(x) dx = ¢ (X), then
J.f(ax+b) ax = 1 @ (ax +b)
a
(iv)  Standard form of Integrals:

@ [ f(")d = log [f(x)] + ¢

(b) If(x) fi(x) dx = ) W

n+1

(providedn # — 1)

(©) j“") =2 f0) +c

INTEGRATION BY PARTS :

If u and v are two functions of x, then

[I(u.v) dx=u (jv ax ) - J’(j—;‘j (jvdx )dx.]

If the integral is of the form J. e* [f(x) +
f'(x)]dx,
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[ j X[F(x) + F'(x)]dx = &* f{x) + ¢ ] | l

If the integral is of the form
I[xf’(x)+f(x)]dx

U[xf’(x)+f(x)]dx:xf(x)+c ] (A) sin x + cos X + ¢

j J1+sin 2x dx o

uals-

When denominator can be factorized
(using partial fraction) :

(B)sinx—cosx+¢

_ Qi +
Let the integrand is of the form fEX; , (€) cos x —sinx+c
gX
where both f(x) and g(x) are
polynomials. If degree of f(x) is greater
than degree of g(x) then first divide f(x) ' cos’x  dx equals-
by g(x) till the degree of the remainder (A)

becomes less than the degree of g(x). (B)

(D) None of these

J~4+SSinx
2
4tanx —secX + ¢
f(x) R(x) 4tanx +5secx t¢
X X

=Qx)+ —~
g(x) Q) g(x) (C) 9tanxtc

(D) None of these

(i) For every non repeated linear factor
. J (tan x + cot x) dx equals-

in the denominator, write
1 __A . B (A) log(tanx)+c
(x—a)(x-b) x-a x-b (B) log(sinx + cosx) + ¢

(i) For repeated linear factors in the (C)  log (cx)

denominator, write- (D)  None of these

1 __A . B 1%
(x-a)]’(x—b) (x—a) (x-a)’ 4, Ten T —eTT gy equals-

Slog.x _ _4log.x

2
X

(A) 2 +¢  (B) %3+c

C + D
(X—a)3 (x-b)

(iii)For every non repeated quadratic
factor in the denominator, write A
1 B ©) XT +c (D) None of these

(ax? +bx +c)(x —d) -

Ax+B I C

ax’ +bx+c x-d

J~ 1—-cos2x
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(A)tanx+x+c(B)tanx—x+¢

(C)sinx—x+c(D)sinx+x+c

6. The value of J sinxcosx dx is-

v1+sin2x

(A)sinx+c (B)x+c

(C)cosx+c (D) %(sinx + cos X)

7. Jabx baXdx is] where a, b [J RT
abxbax

(A) fl’l(abba)_*_c

bx ax
(B) a’.b S

fna./nb

bx ax
(©) a’.b fe

/na®. /b

(D) None of these

8 I cos2x +2sin? x

0052 X

dx equals-

(A)cotx+c (B)secx+c

(C)tanx+c¢ (D)cosecx +c

sin>x  cos® x

0. -[ cosx( 12 ,Snx jdx equals-
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(A) secx —cosec X +¢
(B) cosecx —secx +c
(C) secx+cosecx +c¢
(D) None of these

dx

10. The value of (sec™ x)xVx* 1 is

(A) —log (sec—l x)+¢
(B) log (sec—1 X)+c

—(sec”' x)7*

©) 2 te

(D) None of these

J‘ 3x?
11. 7 x°+1 dx equals-

(A) log x0 +1) +¢
(B) tan—! (x3) + ¢
(C)3 tan—1 (x3) +¢

(D) 3 tan—1 (x3/3) + ¢

J' COSX
12. ° 1+sinx dx is equal to-

(A) —log(l+sinx)+c
(B) log(l+sinx)+c
(C) log(l-sinx)—c
(D) log(l-sinx)+c

13. j cot x cosec? x dx.
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1
(A)— 2cot2x +c¢

1
(B) 2 cot2 x + ¢

(O %coszx—c

(D) None of these

j log (logx)
14. X dx equals-

log x
(A) logxlog( ¢ )+c
(B) log (e/x2) +¢
(C) log (x2/e)+c
(D) logx.log(e/x)+c

3 x?

15. J.x ¢ & is equal to-

1
(A) 2 (x2+1) ¥ +c

1
(B) 2 (x2-1) e +c¢

1
(©) 2 (1-x2) " +¢

(D) None of these

J‘x—sinx
16. 7 1-cosx dx =

X X
(A)xcotZ2+c (B)—xcot2+c
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©) cot%Jr ¢ (D) None of these
J‘eh[1+sin2x }dx
17. 1+cos2x _

1
—eXcotx +c

(A) 2
1 2x
—e" " tanx+c¢C

(B) 2

1
——eXcotx +¢

©)
(D) none

J- dx
18. * X [(logx)2 +4logx—1] _

1
A 2\/§10 logx+2—\/§ te
( ) g 10gx+2+\/§

10gx+2+\/§

1
(B) ﬁlog {logx+2—\/§

1
C 2\/5 lo 10gx+2+\/§
( ) g{logx+2—\/§

1
(D) J5 log {M} +c

10gx+2—\/§

J~ 3x+1
19. 7 2x* —2x+3 dx equals-
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(A) 4 log (2x2— 2x + 3) — 2
2x—1
tan—1 +cC
%7
3 Vs

(B) 4log (2x2-2x + 3)+ 2 tan— (1+sinx)(2 +sinx) 4,

(2 s

J- dx
(x> +1D) (x> +4)

J‘ COSX

2x% +x—-1

3 (secx cosecx)

4 logt
(C) 4log(2x2-2x + 3)+ ogtanx 4o

Xt:—l_ex—l
Vs 5. I x“-et dx

7 tan_l [%) +cC

_[sec4 X tan X. dx

J‘ cosx
(1+sinx)(2 +sinx)

(D) None of these

jx3—x—2

20,7 (=X gy =

x+1 x

(A)logx—1-2+¢

5B
9A 10B
14A  15B

19B 20D
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