CLASS 12

INTEGRALS

INTRODUCTION & INTEGRATION AS AN INVERSE PROCESS OF
DIFFERENTIATION

If f and g are functions of x such that g'(x) = f(x), then the indefinite integration of
f(x) with respect to x is defined and represented as [f(x) dx = g(x) + C, where C is

referred to as the constant of integration.

Standard formulae:
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jsec(ax +b)tan(ax + b)dx = isec(ax +b)+C

jcos ec(ax +b).cot(ax + b)dx = - i cosec(ax+h)+C
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OR

In|tan [£+i +C
4 2

I cosecxdx =in|cosecx —cotx |+C

OR

OR

—In|cosex+cotx|+C

j ——sec —+C

| X | x*
=In|x++/x*+a?|+C

OR

J- dx
Jx%+a’

X
sinh*=+C
a

In|x++/x*—a%|+C

OR

dx




CLASS 12

1 a+Xx
=—Inl——
28 |a—X

dx 1 X—a
[ =—MIn>—|+C
X“—a 2a |[X+a

2

2

a a® .
.[»\/az—xzdx:?»\/az—xz +?sm +C
X++/x%+a’

a

X +/x? —a?

a

2
jx/xz +a%dx :gxlxz +a’ +a?|n

2
jx/xz —a’dx :gx/xz -a’ —%In

ax

je“-sin bxdx = (asinbx—bcoshx)+c

a’+h?

ax

je“-cosbxdx: (acosbx +bsinbx)+c

a’ +b?

Theorems on integration:
1. ij(x)-dx=CIf(x)dx
2. j[f (x) £g(x)]dx = [ f (x)dx + ] g(x)dx

3. [fe)dx=g()+C,

g(ax+b)
a
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J.f(ax+b)dx:
Ex.1 Solve: I4x5dx

Sol.
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Ex.2 Evaluate: J‘[X +5x% —44+ = +—}

<

Sol. I[X +5x% —4+— +—jdx
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Ex3 Evaluate: [(e?™+e"™ +e*™ Jx,a>0
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Ex.4 Evaluate: J[ 0 de

Sol.
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Ex.5 Evaluate: jsecz xcosec?x dx
Sol. I= Isecz xcosec?x

jCOSZ X +5in% X
cos® xsin? x
j(secz X+ coseczx) dx

tanx —cotx+C

3
Ex. 6 Evaluate: J A+x)°” dx

N

Sol.
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N

I1+3X+3X2 +x°

N

x_% +3 x%dx +3 xgdx + xgdx
Jxz+3] Jrrax+ |
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Ex.7 Evaluate: J4 19 5 dx
+ 99X

Sol. We have
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Evaluate: I COS X C0s 2x dx

j €OS X €OS 2xdx

1 'f 2C0S X C0S 2xdx
2

%f(cos 3 +cos x)dx

l(sm;x +sin xj+C
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