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l How differentiation and
| Integration Works

———




f(x): x3

Differentiating both sides Formula:-
x® = nx1

f'(x): nx» 1 =3x3"! =3x?2

f'(x): =3x?2
Integrating both sides Formﬁla —
Il.—xn
x?% *1 * T+

f(x): 3

2% =X




Example:

3 +1
IXS =(Heren=3)= )3(+1 _ j'Tx4

-3 +1
Jx 3 =(Heren=-3) = :‘3”

+b)7+1 )

7+1

1.1
a 8a

f(ax+b)7= (Here n =7) = (ax



Example:

3 +1
3 = X
Ix¢ =33

(ax+b)7+1

J(ax+b) 7= 7+




INTEGRATION OF TRIGNOMETRIC FUNCTION

Formulae:—
J[Sinxdx = -Cosx+C

JCosx dx = Sinx+C
JSec xdx = Log(secx+tanx) +C
JCosec xdx = Log (cosec x-cotx) +C

JTanxdx = -Log(cosx) +C=Log (secx) +C

JCotxdx = Log (sinx) +C =-Log (cosec x) +C




Formulae:—
[Sec2x dx = Tanx+C

[Cosec2xdx = -Cotx+C
[SecxTanx dx = Secx +C

[Cosecx Cotxdx = -Cosecx+C




Formulae:—
[Sec2x dx = Tanx+C

[Cosec2xdx = -Cotx+C
[SecxTanx dx = Secx +C

[Cosecx Cotxdx = -Cosecx+C




Formulae:—
[ax dx =Loag ~ +C Example:|[3* =

Example:fe2x = % e2x




INTEGRATION
Exercise 7.1




cos 2X

Ql: Jsin 2x dx =-—F5— +c

as [Sinxdx=-Cosx+C
Q2: fcos 3xdx = sm33x +C

as [Cosx dx=Sinx+ C
Q3: fe%x =e2x FC

as [exdx =ex+ C

Note: The constant with the x will always come in the denominator in the solution.




1 3
(ax + b)2t 1 (ax+b) e

° 2 — — —
Q4: f(ax + b)2dx 511 * o+ C 33
n+l
n — -
as x | and here x is (ax+b)

Also the constant with the x (which is a in the Q) will always
come in the denominator in the solution.

—CO0S 2X 4 e3*

Q5: f(sin 2x —4e3*)dx = 5 3

+C




Q6: f(4e3* +1)dx

= 4{e3*dx + 1 dx

3x 4_e3x

=423+X+C= =

+X+C

Q7: Ixz(l—%) dx

=Ix2(xz;21 ) dx (taking the
LCM)

Q8: f(ax? + bx +c )dx

x3
= (xZ=Ijdx=F=x+cC
3

3 2

=afx?2dx +bfxdx + fcdx —a~ +bX +cx+d

_axt | bx?
-3 - + cx+ C

3 2




Q9:
: f(2xZ +e¥)
dx=2
F e+ C

Q
10: I(«/Y-%)
= 2dx

=Ix+l
. T2

2

=I(x+i —_—
= -2)dx X
— 2 ==
logx —2x
+
C




J‘ x3+5x2-4

%2 dx

Q11:

2
I—z 9‘7 fzdx-f(x+5—%)dx =[( x +5-4x-2)dx

2 -2+1 2 -1
=x7 + 5x 4:‘2” +c=x7+5x —4’1—1 +C




Q12: | dx
VX

X .3x 4,

=& Pt X

=[(x3"1/2 + 3x!"1/2 +4x71/2)dx

_ x5/2+1 N 3x1/2+1 N 4x—1/2+1 N
=] 541 1l 1.5 °°
2 2 2

— %x1/2+3* % x3/2+4* % x1/2+c

— %x7/2+2x3/2+8\/§+c




3 2 — 2( yw— —
Q13:Ix X% +x —1 dx =Ix(x 1) + 1(x 1)dx

X =1 X =1
=I(x2+: )_(1x—1) dx =[(x2+1)dx = %3 + X +C




Q14: [(1-x)/xdx = [(x!/2—x3/2 ) dx

Y2 +1 3/2+1
X X 2 2
= T -3 te =3xii - 5x¥2 te

Q15: f+/x(3x2%+2x + 3) dx
=[(3x 2 + 1/2 +2 x!/2*1 +3x1/2) dx
= [3x5/2 + 2x3/2 + 3x1/2) dx

4l




2
Q16: f(2x — 3cosx +eX)dx = 2;( 3sinx +e*+ ¢

=x2—3sinx +e*+ ¢

. . B 2x3 x1/2+1
Q17: I(ZX = 3sinx +5\/Y)dx— 3 +3c0SX +5 137t ¢

3
=23L +3cosx +5*§x1/2+1+ C
_2x3

—— t3cosx +!39x3/2+ c




Q18: f(secx(sec x+ tanx)dx = f(sec2x+ secxtanx)dx

= tanx +sec x +c
1
. SeCZX _ ICOSZde _ sinzx _ 2
Q19: Icosecixdx_ II 1. dx = Icosixdx = {tan2xdx
sinZx

f(sec2x -1)dx

=tan x —x+c




2  3sinx
COSX COS<X

2-38inx

cos?x 9% =]

Q20: | dx

=[2sec2x dx - 3tanx secx dx = 2tan x -3secx+ c

Q21: The antiderivative of (1/x + \7_?) equals

Tt —17zer t e =3xt/2+ 2x/2 +e




d 3
Q22: dx f(x) =4x3 - &

f(x) =/(4x3 —3x~4 )dx = x4 + 713— +C

Now f (2) =0 (Given) f(2) =24 + 715 +c=0 c=-

1 129
X 9 8

f(x) =x4 +

129

8
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