Key Notes

Chapter-7
Integrals

Integration is the inverse process of differentiation. In the differential calculus, we are given a
function and we have to find the derivative or differential of this function, but in the integral

calculus, we are to find a function whose differential is given. Thus, integration is a process

which is the inverse of differentiation. Let diXF(X) = ( ) Then we write J-f dX F( ) +C

. These integrals are called indefinite integrals or general integrals, C is called constant of

integration. All these integrals differ by a constant.

From the geometric point of view, an indefinite integral is collection of family of curves, each
of which is obtained by translating one of the curves parallel to itself upwards or downwards

along the y-axis.

Some properties of indefinite integrals are as follows:
L I[f (x) +9(x) Jox :_[f (x)dx +f (x)dx

2. For any real number k, kf (x)dx = k|'f (x)dx

More generally, if f;, f,, fs, . ..., f, are functions and Ky, K,,.....,K,, are real numbers. Then
[[kafa () + kot (%) oot ki (%) Jax = ke [ £ (x) Ky [ (X) b + ooty [ £ (X

Some standard integrals:

Xn+1
. n _ _ . —
(1) IX dx = - +1+ C,n#-1. Particularly, I x+C
(ii) I =gnx+C

(iii) Isinx dx =—cosx +C
(iv) I 2 =tanx+C
v) Icoseczx dx =-cotx +C
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= +
(vi) I secx+C
y cosec X cot X dx =—cosec x +C
(vii)
dx sn” x+C

(viii) 1-x2

j dx - =—cos" x+C
(ix) 1-x

j Xt x+C

(x) V1+x2

j dx =—cot”' x+C

) VI+X
X — ~X
(i) [edx=¢"+C
Adx =2 +C
(xiii) loga
dx -1
———==sec +C
(xiv) IXVXZ_]—
dx -1
——==-cosec "+C
(xv) J'X\/Xz—l
(xvi) j}dXZ +
X
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