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INDEFINITE INTEGRATION

Equation of Tangent and Normal

If f & g are functions of x such that g'(x) =f(x), then [ f(x)dx =g(x) + ¢ & %{g(x) + ¢} = f(x),
where c is called the constant of integration

Standard Formula

. ( +b)n+1
(i) f(ax+b)ndx=a;‘(n—+l)+c,n * -1

(i) [-= =lpn(ax+b)+c

ax+b a

ax+b _ 1 ax+b
(i) Je dx = -e +c

+q
i px+q gy — 127
(ivy [a dx ==

- +ca>0

(v) [sin(ax+b)dx = — icos(ax +b)+c

(vi) [cos(ax+b) dx = isin (ax+b)+c

(vii) [tan(ax+b) dx = i{’n sec(ax+b) + ¢
(viii) [ cot(ax +b) dx = ii’n sin(ax +b) + ¢
(ix) [sec’(ax+b) dx = itan(ax +b)+c

(x) [ cosec?(ax+b) dx = —icot(ax +b)+c

(xi) [secxdx = #n (secx + tanx) + ¢ or £ntan G 5 z) +c

(xii) [ cosec x dx = #n (cosecx — cotx) + ¢ or £n tang + c or — #n (cosecx + cotx) + c

dx . _1X
(xiii) faz_xz—sm ~+c

xiv) [ dx =§tan‘1§+c

a?+x?
G L e
o) [ = aseT g te
. dx 5 T o
(XVI) fﬁ=€n[x+ x2+a2]+C
- )
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.. dx
(xvii) f\/ﬁ:{’n [x +Vx2 —a?]+C
dx 1 a+x
(XVIII) fm—z‘gn E +C
q dx 1 a—x
(XIX) f—xz—az = Z‘gl’l E 4+ C

(xx) fMdX:gm_l_az_zsin_lg_l_c
2

(o) [VATFaZdx =2 VAT ¥ a2 + L en (B 4
2 —_—

Integration by Substitutions

[ If we substitute f(x) = t, then f '(x) dx = dt

Integration by Part Rule

[ J(E®g() dx = ) () dx— [ (= () f(g()) dx

Integration of Type |

dx dx
2
fax2+bx+c' f\/ax2+bx+c'f\/ax + bx + ¢ dx

. b
Make the substitution x + 2 t

Integration of Type Il

f (px+q)dx :f (px+q)dx

ax? +bx+c m,f(px+q)\/ax2 + bx + c dx

- b . .
Make the substitution X+2—a=t , then split the integral as some

integrals one containing the linear term and the other containing
term.

~

of two
constant

)
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Integration of Trigonometric Functions

4

\

dx dx dx
) fax+bsin2x or fa+bcoszx c)rfasinzx+bsin X cOoS X +c cos? x pUt tanx =t.
.. dx dx X
(“) fa+bsinxor fa+bcosx pUttanE =t
a.cos x+b.sinx+c . d .
(i) [————— dx. Express Numerator = A(Denominator)+ B— (Denominator) +
f.cosx+m.sinx+n dx
¢ & proceed.
Integration of Type IlI
fXZ—H dx where K is any constant
x*+Kx2+1 v ’

Divide Numerator & Denominator by x?> & putx F i

t

Integration of Type IV

dx

dx ) -
/ (ax+b)Jpxra O J (ax2+bx+0) /px+q ;putpx +q = t=.
Integration of Type V
dx 1
f (ax+b)/px2+qx+r ’ [Pt ey b= t’
dx 1
f (ax2+b)/px2+q’ it = t
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