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Derivative

V.

F(x) f(x)
wi-Derivative
Integration
A B
Displacement (s)| t?+2t t3+t*

Velocity(v) 2t + 2 3t%+|4t3




d
Differentiation 1 7 Integration

d =
—F() = f(x) J reodx=Fco
X
Differentiation of F(x) w.rtx is Integration of f(x) w.r.tx is
equal to f(x) equal to F(x)

Ex.
d

E(sinx) = COSX = fcosxdxzsinx



Fill in the Blanks

f(x)

F(x)

1

xn+1
jx"dx =
n+1

+ C

|
j;dx = logx +

C




d
—(sinx) = cosx
dx

d
— (cosx) = —sinx
dx

d
—(tanx) = sec® x
dx

d

—(secx) = secxtanx
dx

fcosx = sinx

jsinx = —COS X

[

J sec? x =tanx

[

secx =77
)

[

tanx =77
)




Ex

Constant Rule: ‘
f(2c05x+x2)dx =7

{j kf(x)dx = kff(x)dx}

Addition/Subtraction Rule: (Zsinx+ Cp) + (% ; CZ)

2[ cosxdx + [ x?dx =?

3

_ X
[J(f(x) + g(x))dx = jf(x)dx + f g(x)dpﬂ 2sinx + E) + C




[ff(x)dx =F(x)+C]

]

flax + b)dx = %F(ax + b)]

fcosxdx =sinx + C

f cos(2x +5)dx = sin(2x +5)+C

d
I (sin(2x +5) + C) = 2cos(2x + 5)
2 2

1
J cos(2x + 5) dx =3 sin(2x +5) + C



e?* — 1
j62x+1dx



2x
!
a €
] e2x +1 dx
Sol. [e**—1
| e2x 1 dx Divide by e*

eX — =X
—dx

jex + e X

Put,t =e*+e™*

dt = (e* — e ¥)dx

dt
f? = log|t| + C

=log(e*+e™)+C ;~ve*>0

1
log(ex +§> + C

e?* +1
log e +C

log(e?* + 1) —loge* + C

log(e?* + 1) —xloge + C

log(e?* +1) —x+C ,[~loge = 1]

d d
_ 2X) — 2x _ —
{ . (e“*)= 2e ) . (1)=0 }




Q.j

vx + 4

dx



Sol.

X
j x+4dx
Put or
2t£=1+0

dx

2t dt = dx

t? — 4
j — 2tdt

2j(t2—4)dt

t3 ]
=2|— — 4t C
[3 -+

t? ]
=2t|——4|+C
5+

R
=2t +C

!

x+4—12
=2\/x+4[ 3 ]+C

2
=§\/x+4(x—8)+C



[

Q1 | sin x sin(cos x) dx
[ 2
Q2 J (4x + 2)vVx2 + x + 1dx
etan_1 X
Q3 f 1+ x2 ax

1
Q4 f cos? x(1 — tan x)? dx

1
Q5 fl—tanxdx




[

Q1 | sinx sin(cosx)dx = coscosx +C

4 3
Q2 r(4x+2)\/x2+x+1dx=§(x2+x+1)2-|-(]

1

etan_ X
-1
Q3 f 1 + %2 dx =etad "X 4

1 1
dx = C
Q4 f cos? x(1 — tan x)? ¥ 71 tanx *

f 1 ] i 1l | nxl +C
1 — tan x X =5 2ogcosx SIn x

Q5



Summary

> Let P(x) = f%dx or Q(x) = [ f(x)f'(x) dx
Steps :-
() Put t = £(x)
(I dt = f'(x)dx
(1) Substitute f'(x)dx with dt and f(x) with t
(

V) Integrate w.r.t t.

» Some standard Integrals :-

I [tanxdx = log|secx| + C

II. [ cotxdx =loglsinx| +C

111 fsecx dx = log|secx + tanx| +C

IV. [ cosecx dx = loglcosecx — cotx| + C



Revision

2A Formulae

N

sin2A = 2sinAcos A cos2A = cos? A —sin? A 1—tan? A
cos 24 =
1+tan? A
_ 2 1
2 tan A =2cos“A—1 > tan A
sin 24 = > tan 24 =
1+tan? A —1_2sin24 1—tan?A

34 Formulae

R—

3tanA4 —tan3 A

sin34 = 3sinA — 4sin3 A cos34A =4cos®A—3cosA | tan34 =
1—3tan?4

N

Product to Sum Formulae

S

2sinAcos B = sin(4 + B) + sin(4 — B) 2 cos Asin B = sin(4 + B) — sin(4 — B)
2cosAcos B = cos(A — B) + cos(4 + B) 2sinAsinB = cos(A — B) — cos(A + B)




EXx. fsin 6x cos 3x dx / \

Sol. 2sinA cos B = sin(4 + B) + sin(4 — B)
2 cos AsinB = sin(A4 + B) — sin(4 — B)
2cosAcosB = cos(A + B) + cos(A — B)

2sinAsinB = cos(A — B) — cos(4 + B)

N /




Ex. f[sin 6Xx coS 3x] dx

1
Sol. Ef 2 sin 6x - cos 3x dx

%j(sin(&c + 3x) + sin(6x — 3x))dx

1
Ej(sin 9x + sin 3x)dx

B 1 [— cos9x cos 3x] N
-2 9 3

4 R

[ 2 sin@ cos@ = sin(A + B) + sin(A — B) |
2cosAsinB = cos(4A — B) — cos(A + B)
2cosAcosB = sin(4 + B) — sin(4 — B)

2sinAsinB = cos(A — B) — cos(4 + B)

N /




Q1

Q)

QK

Q4

Q5

(1 —cosx
dx

J

1+ cosx

j sin? x dx

J

(COSX —SsInx

1+ sin2x dx

[ cos2x + 2sin? x

COS2 x

cos 2x cos4x cos 6x dx

dx



Q1

Q)

QK

Q4

Q5

cos 2x cos4x cos 6x dx

(1 —cosx

dx
J 1+ cosx

j sin? x dx

rcosx—sinxd
J 1+ sin2x *

(cos2x + 2sin® x

dx
J cos? x

_ 1r1sin12x N sin 8x N sin4x
4l 12 8 4
X
=2tan——x+C
2
3x 1

+ C

=———sin2x+3—zsin4x+ C

8 4

1

sinx + cos x

=tanx + C

+ C



Summary

» Using Trigonometric Identities convert functions like :

1—cos 2x 1+4cos 2x
2 2
3 3 sin x—sin 3x 3 3 cos x+cos 3x

X = , COS° x =
4 4

sin? x = ) cos® x =

sin

» When Trigonometric ratios are given in product form, convert into sum form using
these formulae

2sinAcos B = sin(4 + B) + sin(4A — B)
2 cosAsinB = sin(4 + B) — sin(4A — B)
2 cosAcosB = cos(A — B) + cos(A + B)
2sinAsinB = cos(A — B) — cos(4 + B)






= 1

Put x =atan8 ; E:tang ; tanf = x2a+a2
dx = asec® 8 db
j a sec’ 0 do e
7 2
Va2 tan? 6 + a? log§+xT+a + C;
asec’ 0 do
J asec log|x ++x* +a*| —loga+
jSGCQdQ lOg|X+ /x2_|_a2|+C ; C=C; —loga
log|sec6 +tan 8| + C




EX.

Sol.

J

dx
1—x2




EX. j dx

1— x2

Sol.

f (1)2 )i x2

Putx = asec6 1
Using Standard form j

a-+x

dx log‘ ‘ +C

a2 — x2

1 1+ x

+c

1+x
1—x

1

E log

+c




Special forms of Integrals

dx ___1x+C j dx _11 a+x‘+C
,/az_xz_sm ) a2 —x2 2a Pla—x

dx =log|x+\/x2—a2|+C j da :llogx

x2 —a? 2a x+a

+c

dx 1 X
=log|x+\/x2+a2|+C fa2+x2=atan‘1a+6

j dx
Vx2 + a?




Special forms of Integrals

dx _1l — ‘+C j dx _11 a+x‘+C
xz—az_Zaogx a az—xz_ZaOga—x
dx 1 X dx

=—tan"'=+C —— =1 +vVx2—a?|+C
Z+x2 a " a j\/xz_az oglx x a|
d—x—sm 124 ¢ fL=log|x+\/x2+a2|+C
va? — x2 a Vx2 + a?




Sol.

f 1
V7 — 6x — x2



Sol.

dx

j 1
V7 — 6x — x2

1
d
jm)z “Gro?

Put,t =3 +x

dt—0+1

dx

dt = dx

dt 1t+C

= sin”—

@z - 4
., B+x)
= sin 2

ﬁ—6x—x2

=16 — (3 +x)*?

=7 —2X3Xx —x?
=74+3%2-32-2x%x3X%xXx— x>

=16 —(32+2x3 X x+ x?)

~

{—6x—x2=(4)2—(3+x)2/




Q1

Q)

QK

Q4

Q5

dx

j X
Vx6 + ab

dx

Vx2 +2x + 2

5x+ 3

f\/x2

+4x + 10

dx



Q1

Q)

QK

Q4

Q5

1 1

dx =—log|2x +4x2+ 1|+ C
) Flog[2x+ Va+1] 4
[ 3% d 1(\/2x2
j1+2x4 X —ﬁ_tan ( X)+C
o x? 1

dx =—log|x3+\/x6+a6|+C
J Vx6 + a® >
([ dx J

=1 1 242

| N og|(x+ ) +Vx2+ x+2|+C

5x + 3
Vx2 + 4x + 10

dx =5Vx2+4x+10 —

7log|(x+ 2) +Vx2 + 4x + 10| +C



Summary

1
Vaz=x2"

> When (a? — x?) or then put x = asinf or x = a cos 6

1

2 2
> When (a +x)orm,

thenput x = atanéf or x = acotf

2 _ 2 1 _ _
> When (x a)orm,thenputx—aseceor X = a cosec 60




Summary

1 xX—a

> fxz_azdx—zllOgm + C
1 1 a+t+x

> faz—xzdx_;lloga + C

> [ = Ztan X4
a

a?+x? a

> [ = = log|x + Vx2 —a?| + C

> f@dx =sin‘1§+C

> f@dx = log|lx + Vx2 + a?| + C



Special forms of Integrals

X
dx =sin"1—+C
a

=

J%=log|x+\/x2—a2|+C
x?—a

1
fﬁdx =log|x+\/x2 +a2| +C
x*+a




[ ~logx dx Substitution
j sin"!xlnxdx =?
[ sin® x dx Trigonometrical
|dentities
) jx e*dx =?
f(x+1)(x—2) dx Partial

Fractions



Anti-derivative of product rule

[fU.de= Uvdx—[(5)(JVdx)dx }




ILATE rule

l chosx dx

I — Inverse Function sin~! x J x sin~! x dx

L — Logarithm Function In x VU

A ———  Algebraic Function x3 I I
ILATE

T ——  Trigonometric Function sinx

E —— Exponential Function e*



Q. Find [xcosxdx
Sol.



Q. Find [xcosxdx
Sol.

cos x dx

¥

u.v
x [cosxdx — [ [cosx dx(;l—x

X

ILATE
)dx

I

xsinx — [ sinx dx

xsinx +cosx + C



Q. Find [logx dx
Sol.



Sol.

Find [ log x dx

[logx.1.dx

48 11, dx dx

logx [ 1.dx — [ =

xlogx — f%xdx

xlogx —x+C



Q. Evaluate the if

1 1
d
1.] X 2. jxexzdx
o 1+ x? 0




Q.

Sol.

Evaluate the

|
1.1 dx
o 1+ x?

_jl 1
CJy 1+ a2

= [tan1 x]1

=tan 11 —tan"10

4

0

dx

if

1
2. jxe"2 dx
0

1
2
=] e xdx
0

“dt

,






>

f(x)




>

f(x)




>

f(x)




>

f(x)




>

f(x)




>

fx)
A =Yy1Xg +Y2Xo +  YrXo T+ YnXo




f(x)

>

dA =ydx
dA = f(x)dx

dA

E=f(x)

ff(x) dx =A

Diff. of /1 w.r.t.
is equal to




Q. Find the area of the region bounded by and EgEY 4 for

to s first quadrant

Y

Sol. c(4,13)
x=0

x=4
B(0,5)
y=2x+5
D(4,0)
X' X

0
A(-5/2,0)

YI



Q. Find the area of the region bounded by and EgEY 4 for

to s first quadrant

SOI. -

fx)=y=2x+5 a=0 b=4
4

Area of BCDOB = j (2x +5)dx
0

= [x* + Sx]z

= [(4)? + 5(4)]
—[(0)2 + 5(0)]

Y
c(4,13)
x=0
x=4
B(0,5)
y=2x+5
D(4,0)
X

o

A(-5/2,0)

YI



Q. Find the area of the region bounded b and the

RO first quadrang

Y
Sol.
_ _ x* =4y
Sometimes, changing the
perspective matters.
y=4 B
c(4,4)
y=2
A D(2,2V2)
X' o X

Yl



The area of the region bounded by The area of the region bounded by
the and the the curve and the
and . and

ysz x=g(y)




Q. Find the area of the region bounded b and the

RO first quadrang

SOI. -

x? =4y
x2 =4y =x =12y
gy =2y a=2 b=4 y=4 g
4 y3/24
2 /2], _ 5
4 Y=
_ *ry3/214
=3@7) - (@)
3 X’ 0

4
=3[8-2v2] = Units

Y

Yl

c(4,4)

D(2,2V2)



Q. Find the area of the region bounded byand x-axiskiels

Sol. 1 y = sin x X =2r
x=0
(_n) O) (Tl', 0) (277:, O)
X’ 0 X
—1

Yl



Q. Find the area of the region bounded byand x-axiskiels

x=0
f(x) =y =sinx (-1, 0) (r,0) (2m,0)
a=0 b=2nm X'’ /) X
2w
A= sin x dx 1
0
= [~ cos x]3™ v’

Il
N\

—cos2m) — (—cos0)

-1) - (-1)

1l
S M



Q. Find the area of the region bounded byand x-axiskiels

-~ - 1 y =sinx X=T X = 2T
= (]
fR=y=sinx (g0 IM LLLL |||| (m,0) (2m,0)
a=0 b=1 X’ [0) Il” ﬁ “I' X
T

A1=j0 sinx dx —1 "““

2
= [—cosx]§ y’ A, =f sinxdx = [— cos x]%™

w

=(—cosm) —(—cos0) | f(x) =y =sinx = (= cos 21) — (— cos 1)

= (-(-D) - (-1 a=m b=2m = (-(1D) - (-(-1)
= 2 Units = — 2 Units



Q. Find the area of the region bounded byand x-axiskiels
(o] X = 27‘[

Y

y =sinx x =27

Ay =2 Units (—m, 0) /(“ﬂm:ﬁ':m\”}\ (r,0) (2m, 0)/

A, = — 2 Units X’

|A,| = 2 Units )
A=A, + |4,
— 4 Units Y’ y = f(x) changing from +ve to

—ve at x = ¢, where c € (a, b), then




Summary

The area of the region bounded by the and the
and is given by the formula:
The area of the region bounded by the curve and the

and is given by the formula



)
y1 = f(x) A, = j F(x) dx
b
A, = fg(x)dx
A=A1—A2
) )
0 A= ]f(x)dx = j g(x) dx
/ b b
Y A= ff(x)dx—Jg(x)dx







Q. Find the area bounded by curves and .




Q. Find the area bounded by curves and
Sol. Y
>0 A(l f) fO) =V1-y2 g =1-J1-y

2’ 2

X +y:=1 (x—1)2+y2 = x*+y2=1

= x?=1-y?

=
% = x=+y1-—y?
X' X x-—1*+y*=1
= RO
x—1)“=1-y
Y’ B(% _ﬁ) = x—1=4J1-y?

>x=1+1-1y2




Q. Find the area bounded by curves and

sol. . ¥ A(lf) f) =VI-3 g =1-y1-?
2' 2
x*+y*=1 (x— 1% +y% = a=—\/—2§andb=\/—2§
Z \/§/2
é A= ff (1—\/1—y2))dx
X' % )¢ NEYY
/ =j 1- y — )dx
3 V3/2
! 1__ V3/2
Y B<2' 2) = [ (y\/l y? + sm y) y]
—/3/2




Summary

The area of the region bounded by the and the
and is given by the formula:

where f(x) > g(x) in [a, b]
If f(x) >g(x)in[a,c] and f(x) < g(x) in|[c, b],a < c < b, then
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