Integration (Indefinite Integrals)

Q.1)

I = [ xcos®(x?)sin(x?)dx

Sol.1)

I = [ xcos3(x?)sin(x?)dx

put x?=t
2xdx=dt=>xdx=%dt

ol = %f cos3t.sintdt

put cos t = z
sintdt=—dz

ol = —%fz3dx

—1z*%
= ——+4cC
2 4

replacing ‘z'
-1
= ?cos“t +c

replacing t

= %cos“(xz) +c ans.

Q.2)

1

sin3x.cosx

Ml=/[

Sol.2)

1

()] = [ ———dx

sin3x.cosx

Divide N & D by cos* x

I=f

sec*x

tanx
[ sec?x.sec?x
tanx
[ (1+tan?x).sec?x
_ I ) dx

tanx
puttanx=t

. sec? xdx =dt

I=f(1+—tt2)dt

J 2+ tdt

t2
log|t|=?+c

I =log | tanx | +%tan2x +c

ans.

Q.3)

1
sin*x.cos?x

Ml=/[

Sol.3)

1

()] = [ ————dx

sin*x.cos?x




Divide N & D by cos® x
6
- f tan?x
4 2

sec~x
f secx.sectx

tan?x
f (1+tan?x)?.sec?x

dx

tan2x
put tanx=t

sec? x dx = dt

2N\2
o= S

1+t442t2
J =t

[ Z+1t2+2dt

_ 3
4l 2t4c
t 3

1 tan3x

s =— +—+ 2tanx + ¢ ans.
tanx 3
Q.4) cos’x
= [ ——adx
sinx
Sol.4) [ cos’x
B sinx
8
- f Cos IX.COSJC dx
sinx
2 ,\4
- f (cos >.c) .COSX dx
sinx
B f (1-sin?x)*cosxdx
sinx
putsinx=t
. cosxdx=dt
_+2\4
- [ &2t
4__Hs2N\2
) (1+t tZt) dt
B f1+t3+4t4+2t4—4t6—4t2
t
8_ 416 4 _p42
_ J-t 4t+4tt a4
= [t7 —4t5 446 — 4t + - dt
8 6 4 2
= t——i+4i—i+log lt]+c
8 6 4 2
in8
= f S”; X gsin6x + sin*x — 2sin?x + log | sinx | +c
->»|Sin x and Cos x in multiplication with different Angles :-
Q.5) | (i)I = [ sin(3x)cos(2x)dx
Sol.5) | (i) I = [ sin(3x)cos(2x)dx




= %f 2sin(3x). cos(2x)dx

- % [ sin(5x) + sin(x)dx

[ = 1 [—COS(SX)
2 5

— Cosx] + Cc ans.

Q6) ()1 = [ sin(2x).sin(4x). sin(6x)dx i)l = [ %dx
Sol.6) |(i)I = [ sin(2x).sin(4x).sin(6x)dx

= %f [2sin(2x).sin(4x)]. sin(6x)dx

= %f [cos(2x) — cos(6x)].sin(6x)dx

= %f sin(6x). cos(2x) — sin(6x). cos(6x)dx

= if 2sin(6x)cos(2x) — 2sin(6x). cos(6x)dx

= if sin(8x) + sin(4x) — sin(12x)dx

_ 1 [—cos(8x) __ cos(4x) n sin(le)] Yt ans.

4 8 4 12
i)l = [ = dx
sin(2x).cos(2x)
- Zf . sinx dx
- 4‘f smx.coij.cos(Zx) dx
sinx

= [ 2 cos x.cos(2x)dx

= Zf cos(3x) + cosxdx w...{2 cOs A cos B = cos (A + B) + cos(A — B)}

= 2 [M + sinx] +c ans.

3
Q.7) |(i)I = [ tanx.sec*x dx (i)] = [ tan®x.sec3x dx
(i) = fsec”x.tanx dx

Sol.7) |(i)I = [ tanx.sec*x dx

= [tan x. (1 + tan®x). sec?xdx
puttanx=t
sosec’xdx =dt
I=[t(1+t>dt
= [t+t3dt

I = + + ¢ ans.
2 4

(i)] = [ tan3x.sec3xdx
= [ tan®x.sec?x.tanx. secxdx




= [ (sec?x — 1).sec?x — tanx. secxdx
put secx=t
sec x tan x dx = dt
I=[(t? - 1Dt?dt
= [t* —t2dt
5 8

= ———+c
5 3

_ secSx  sec®

| =—————+4c ans.
5 3
(iii)] = [ sec™x.tanxdx
= [ sin™ x.tanx. secxdx

putsecx =t
sec xtan x dx = dt
= [t tdt
tTl
= —+4c
n
n
== 24¢ ans.
n
->| QNS Based On Sin(A * B) and Cos(A * B) :-
Q.8) ) — sin(x—a) T — sinx GaT — sin(x+a)
()1 f sinx dx (ii)] fsin(x+a) dx (iti)] fsin(x+b)

sinx
f sinx.cosa—cosx.sina dx

sinx
Separate
= [ cosa — cotx.sinadx

I = xcosa + log | sinx |.sina + ¢

sinx

(i) I'= f sin(x+a)
_ f sin(x+a—-a)
B sin(x+a)
f sin(x+a).cosa _ cos(x+a)sina

sin(x+a) sin(x+a)
= [ cosa — cot(x + a) sina dx
I =xcosa—1log|sin(x+a)lsina+c ans.

o7 _  Sin(x+a)
(”I)I - f sin(x+b) dx

_ fsin(x+a+b—b)
sin(x+b)

J- sin[(x+b)+(a—b)]d
sin(x+b)

f sin(x+b)cos(a—b) cos(x+b)sin(a—b) dx
sin(x+b) sin(x+b)




= [ cos(a — b) + cot(x + b)sin(a — b)dx
I = x cos(a —b) +log | sin(x + b) | sin(a —b) + ¢ ans.

Q9 |y [ _sin@
(i) 1 fsin(SX)sin(3X) dx

. N o sin(2x)
s019) 1= f sin(5x)sin(3x)
- f sin(5x—3x)
sin(5x).sin(3x)
_ J- sin(3x)cos(3x)—cos(5x).sin(3x) dx
sin(5x).sin(3x)

Separate
I = [ cot(3x) — cot(5x)dx
= %log | sin(3x) | —%log | sin(5x) | +c¢ ans.
Q.10) | ()] = L inl=f—o=>L
V0T =T ey 9 )1 = J o erayeoseern 9
1

Gii)] = [

sin(x+b)cos(x—b)

SO|.10) (I)I =f 1

sin(x—a)sin(x—b)

_ 1 f sin(a—b)
- sin(a—b)~ sin(x—a)sin(x—b)

1 f sin(a—b+x—x)
sin(a—b)* sin(x—a)sin(x—b)

1 f sin[(x—b)—(x—a)]
sin(a—b) " sin(x—a)sin(x—b)

1 f sin(x—b)cos(x—a)—cos(x—a)sin(x—b) dx

~ sin(a-b) sin(x—a)sin(x—b)
Separate
= Sin(i_b) [ cot(x — a) — cot(x — b)dx
= Sin(;_b)f [log | sin(x —a) | —log | sin(x —b) I] + ¢
BT e R
(il = J cos(x+a)1cos(x+b)

1 f sin(a—b)
sin(a—b)* cos(x+a).cos(x+b)
1 f sin(a—b+x—x)
sin(a—b)“ cos(x+a).cos(x+b)
1 f sin[(x+a)—(x+b)]
sin(a—b)* cos(x+a).cos(x+b)
- 1 f sin(x+a)cos(x+b)—cos(x+a)sin(x+b) dx
sin(a—b) cos(x+a).cos(x+b)
Separate:
= ! [ tan(x + a) — tan(x + b)dx

sin(a—b)




! [log | sec(x +a) | —log | sec(x +b) I] + ¢

sin(a—b)
sec(x+a)
- C ans.
sin(a—-b) sec(x+b)
1

(i) = [

sin(x—a)cos(x—b)

1 J- cos(a-b)

cos(a—b)

sin(x—a).cos(x—b)

cos(a—b)

1 f cos(a—b+x—x)
sin(x—a).cos(x—b)

1 f cos[(x—b)—(x—a)] dx

cos(a—b)* sin(x—a).cos(x—b)

1 f cos(x—b)cos(x—a)+sin(x—b)sin(x—a) dx

= cos(a—b) sin(x—a).cos(x—b)
Separate
1
- cos(a—b) f cot(x —a) + tan(x — b)dx
1

cos(a—b)

[log | sin(x —a) | +log | sec(x —b) |] + ¢

ans.






