Long Answer Questions-I (PYQ)

[4 Mark]
Evaluate: [ =

2z
ol ) (z243)

AnNs.

et ¥ =2z = 2xdx=dz

g 2z s dz
N mmeEm = e

1 A B :
Now, (z+1) (2+3) o) | + 43 (I)

1 _ A(z43)+B(2+1)
(z+1)(2+3)  ~ (2+1)(z+3)

= 1 =A(.z+3) +B(z+1) = 1 = ('A+B')z+ (3A + B)
Equating the coefficient of z and constant, we get
A+B=0 ...(ii)
and 3JA+B=1 .. (1)
Subtracting (i) from (iii), we get
24=1 = A=g5
B}

Putting the values of A and Bin (1), we get



1 o B e Bl
(241)(2+3)  2(2+1) 2 (243)

o [ o2 dx %r dx =il dz
T2+1)(z2+3) ) (z+3)

1 1 dz
=f(2{z+1) 2(z+3}) = 2 fz+1 = 5l

= -é-log |z+ 1| — é-loglz%- 3| F = -,1‘,-log|:r:2 = 1| = %log |a:2 + 3|

I"+1|+ C

R §
o Elog z2+3

[Note: logm + logn =logm. n ]
and logm — logn =logm/n

r°+1
= log 213 +C
Evaluate : — [e* sin z dx
Q.2.
ANs.

Let I = [€* sinz dx
=€ cosz — [2€** (—cosz)dx =—€** cosz + 2 [€** cosz dx
=€ cosz + 2[€** sinz — [2* sinz dx]

—e* cosz + 2e*F sinz — 4fe2“ sinz dx + C'

e (2 sin x—cos x) — 41+ C'
= I=$[2sinx— cosz|+ C [Where C——-T']

Q.3. Evaluate: [ sin x sin? xsin® x dx

Ans.



Let I = [sinz sin 2z sin 3z dx
= ; [2sin z. sin2a:.sin3a:dx=%fsin:c. (2sin 2z. sin 3z ) dx

=%fsina:.(cos:c— cos bz ) dx | 2sin A sin B = cos (A - B) - cos (A+ B)]

=-2-;1-(-5f23ina:. cos xdx — %afzsinx. cos 5z dx
= < [sin 2zdx — $ [(sin 6z — sin 4z)dx
[ S5 A D e T C—D]

__ __cos2z cos 6z _ cos 4z

- 6 6
Evaluate: [ L an A

sin® z.cos2 T
Q.4. ’

Ans.
Let I=fde = sz(sin"‘x)3+(cos'2z)3dx

sin? z. cos? z sin? z. cos? z

( sin? z+cos? z) (sin! z—sin? z. cos® z+cos! z) dx

sin2

= I=J

z.co82 x

- f sin? z—sin? z. cos? z+cost = Fpi= ftan2 pdx — de EE fCOt2 xdx

sin? z. cos? z

= I=[(sec?z—1)dx —z+ [(cosec®z —1)dx

=>I=fsec2mdx+fcosec2a:dx—:c—:L'—:L'—i—C:ta.n:c—cot:c—3:v+C

. s 2 2
os. Evaluate: [ (z — 3)y/z% + 3z — 18 dx

Ans.

Let I=[(z—3)\/z2+3z—-18dx ...(J)
z-3=AL(z*+3z-18)+B = z-3=AQz+3)+B ..(i
= x-3=2Ax+ (3A+ B)

Equating the co-efficient, we get



2A=1and34A+B=-3 = A=%and3x%+B=—3

1 3 9

If(5(2z2+3)—5) [+/2>+3z—18dx [From (i) and (if)]

I

5 [(2z+3)\/a? +3z—18dx— 5 [/2 + 3z — 18 dx

= I=zI — 3h ...(ii)

where I, = [ (2z + 3)y/x* + 3z — 18dx
and I, = [+/z" + 3z — 18 dx

Now, I1 = [ (2z + 3)y/z%2 + 3z — 18 dx
Put X2+ 3x- 18 = z = (2,\' + 3)d_\' = dz

— [Jrda= 2 -+ = 2(2)1+C1 = L =2(a+32—18)7 +Ci... (iv)

l
2

Again, Iy = [4/z% + 3z — 18dx

=f\/m2+2.a:.-g-+(-;-)2— — 18dx = f\/ ,‘;‘,)2
I2=%(a:+%)\/:c2+3a:— 18 — %logl(m+%)+\/x2+3x— 18|

:>I2=%(w+ %) \/x2+3:c—18— 8—8110g l(a:—i—-g-) +\/:v2+3a:—18|+C2 0

Putting the value of I} and 1, in (iif), we get

ol w

L= (a: £ 3z —18)

— 3(z+3) /a2 +3z—18 log':r—i— YR a2 an=

[whereC = -Ci'l - -g-Cz]



Evaluate:
Q.6.

AnNs.

2
Here szmdx

2
f (1- z)(1+:c2)dx

2 _ A 4 BeiC _ A(1+2%)+ (Bz+C) (1-2)

Now st T Pl = 1-2) (1129

=>2=A(l+x2)+(Bx+C) (l-x)=A+Ax3+Bx—Bx2+C-Cx

=2=(A+C)+ (A-B)x*+ (B- O)x

Equating co-efficient both sides, we get
A+C=2 (1)

A- B=0 (1)

B - C=0 ..(i)

From (ii) and (iii) A= B=C

Putting C = Ain (i), we get

A+A=2 = 2A=2 = A=1
ie, A=B=C=1
2 . 1 z+1
(1 — z)(1+=x2) _1-::+1+1:2
2 2:+1 __ 3 .
I m=m ==&+ [ oot —log|l -zl + [ gydx + [ 7 dx

— —logll == :cl + -;-log'l =S :1:2| +tan"lz + C)

(5z—2)

07. Find: f (3z 2+2:+1)dX



AnNs.

(px+q)

The given integral is in the form of [ i

Therefore, we express
(5z —2) = A= (1+ 2z + 32*) + B= A(2+6z) + B
Equating the coefficients of x and the constant term on both the sides, we get

6A=5and24+B=-2 or A=gzandB=-3

f (5z-2) - f 2+6x - f
(1+2z+322) ) - 6 J Ar2z+3) T J 3201
=25 — 3L (say) ..(d)

In I; putting 1 + 2x + 3x* = ¢, so that (2 + 6x)dx = dt

v = %—t=log|t|-|—C’1=log|3a:2+2w+1|+01 ...(1)

() ()

and h=[ & _—[__9&

3249241 (z2+ ™ )

Putting , (w 5 E %) =t so that dx = dt, we get

I, = & it =L _tanl-Lt + Cy
. t2+( ‘/’2)2 3 4 T\/5
3(1:+—1)

I COPes B PR RO i
= ﬂtan i + C: ﬁtan % + Cs

Ltant B p (i)
Using (i) and (iif) in (i), we get

(5z — _ 5 e Bl s

J— (1+2z+322) dx = log|3a: 254 1= ﬁt = +C

where, C= C; + G



Evaluate: [ e

Q.8. (z+2)
AnNs.
o 3z2-1 _ A B 3z-1 _ A(z+2)+B
(z+2)° z+2  (z49)? (z+2) (z+2)
= 3.\'—1:A(.¥+2)+B = 3.\'—1:Ax+(2A+B)

Equating the coefficient of x and constant term both side, we get
A=32A+B=-1

=>2x3+B=-1 = B=-7

3z -1 _ 3 7
(z+2) T2 (z49)?

:>f3:c—l fz+2 f 7

(z+2)? (z+2)?
= 3log :c+2‘ s (z+2) + C =3log :z:+2‘ = +2) S o 3
Evaluate: IM
0.9. sin (z+a)
Ans.
sin (z—a)
Lot T—{ ey i (z1a)
Let x+a=t = x=1t-a = dx = dt

_psin(t-2a) .. rsing cos2a — cost.sin2a
I = det = f dt

sint
=cos2a [dt — [sin2a.cott dt = cos2a.t — sin2a.log|sint| + C
= cos 2a. (x+ a) - sin 2a. log |sin (x+ a)[+ C

+ C

X coS 2a + acos 2a - (sin 23)

(x+ a)




. et
Evaluate: [ —mdx
Q.10.
Ans.
bl =] e
Put =t = ¢ dx=dt we get
Y

Q.11.

Ans.

Let

= sin” a:-Q- f2\/ﬁ

I

2

Q.12.

ANsS.

— . 8 Bk dt
_f Vi—at—t2 f J—(+4t—5) f\/—(t2+2.t.2+22—9)

i =sm‘1t+2+C—sm1( )+C

I e

Evaluate: [z sin! z dx

F i sin! z dx

i [By using integration by part|

= 1—22-1 L
smlm+2f\/.l_z2.d.x— Zsinlz+ L 5 [v/1— z?dx —
sin!x — %sin‘lm-i—% [g\/l — 22 + -;-sin‘1 x] +C

sin!z — -;-sin‘1 T+ -E-\/l —x2 4+ ;li-sin"1 z+C

sinlx— %—sin"la:-l— ZV1- 22 +C

Evaluate: [e” (Sin = ) dx

1—cos 4z

3

i



Let I = fer ($2at) ax

2sin 2. cos 2z —4 . . L
=fez( sm;.c;"; - )dx [ sin 2x = 2 sin x. cos x and cos 2x = 1 - sin® x|
sSm- Zr

= [€*(cot 2z — 2 cosec? 2z )dx
Let f(x) =cot2x: f(x)=- 2cosec’ 2x
“I= [ (f(z) + P(@)) dx

> I=€.f(x)+ C=¢.cot2x+ C [ [eE(f(z)+ f(z))dx =€ f(z)+ C]

= z+2
ors Evaluate: [ —\/mdx
ANs.
Let [= [

Now, we can express as

d
z+2=Ar(z® +52+6)+B
= x+2=A(2x+5)+B = x+2=2Ax+ (5A+B)
Equating coefficients both sides, we get
. ) 1 5 1
2A=1. 5A+B=2 =>A=§,B=2_§=_§
2 a:+2——(2:c+5)

Hence, I = dx —2 f SR e & - OK
f V2 +52+6 2 f 22 +52+6 2 f V22 +5z+6



I=2.5— 35 ..(i

2z+5
where,I1=f\/m2iT o .

Now, f 2z+5

\/22-1-51:-1‘-

z2 +51:+6

Let x> +5x+6 =2 = (2x + S)clx = dz

1

=szle ZE +Cl—2\/5+01—2\/:172+5.’1!+6+01

2

Again I = [ =X

f dx
‘:2+52+ \/z2+2><zx +( )2-;"5+6

=log|(z+ 5) + V&2 + 5z + 6| + Cs

Putting the value of [; and L, in (i), we get

I=§{2\/x2+5z+6+01}—,}{10g|(x+§)+\/m2+5x+6|+02}

= I=+/z2+52+6— Llog|(z+3) + /22 + 5z + 6|+ 1C1 — 1Cy

=\/a:2+5:c+6—%logl(x+%)+\/x2+5x+6|+0
[where C' = %Cl — %Cg]

— 3z) .

Evaluate: f m

Q.14.
ANsS.



I (z*—3z) . (z—3z)
Let I =[x = [z dx

—3z+2-2
_f z2 ;z+2 dx = fd.X fz2 3z+2

=;1;—2f22_2zgx9 5 =£I!—2f
-

+3-342
i bh
=z — 2log § |+ C
T-3t3
2 e dx
—$—210g|-—i-|+0 [fm

Evaluate: [z”tan ' xdx
Q.15.

Ans.

2 =F 1 3 1
[z*tan " xdx = tan x.%——fﬁ.-g-dx

- 3tanz_3f( z2+1)dx

1.3 1
= Zipte 3 [ fxdx - [ Ay
> tan !z 1z
=t 5 +3 [T
Let 22 +1=12
= 2zde —dz
= zd =7"

Stan ! : 1
L —%—+Elog|z‘+0

_ortanle  a 1 2
—ze 2 4 Hogla? +1|+C

Lo | 253

|By using integration by parts|



Evaluate: [ -
(z—1)* (z+3)

Q.16.
ANsS.
2
4 (z—1(z+3) =1 - (1) Tt
2 ?+1 e A(z-1) (z+3)+B(z+3)+C(z-1)°
(z—1)*(z+3) (z—1)%(z+3)

=> £+ 1 =A(x-1)(x+3) +B(x+ 3) + C(x - l)2
Putting x =1 in (i), we get

= 2=4B = B=g

Putting x = -3 in (1), we get
=10=16C = — =7

Putting x =0, B = %,C= g- in (1), we get

1=A4(-1).(3)+3 x3+5(-1) = 1=-34+
= 34=22 12 123 = A=3

2+1 e 1B 1 5
(z—1)(z+3)  8(z-1) & 2(z—1)? ® 8(z+3)

. I2+1 =8 3 1 5
=l (2—1)2(r+3)dx— / (8(2—1) J 2(z—1)° ' 8(z+3)) dx

st IE- SR VUGSV SR N

r+3

.3 Sl . 5F
—--gloglar 1' pTrmsy)

) +-§log|a:+3|+0



Find : [

Q.17. smz+sm2a:
Ans.

Here, 1= f sm::+sm2z

» 1
= I_fsin:z:+2sinzcos::dx = 1= fsmz(1+2cos:c)
= j sin z dx e P sin z
f sin? z(1+2cos z) f (1-cos? z)(1+2 cos z)
Letcosx=2z = -sinxdx=dz
dz
= L e N T
F=J {1—z2)(1+2z) 7 T=—rod (1+z)(1-2)(142z)

Here, integrand is proper rational function. Therefore, by the form of partial function, we

can write

L _ A B c o
(1+2)(1-2)(1+2z)  1+=z A==k g =)

1 A(1 - 2)(142z)+B(1+2)(1+22)+C(1+2)(1-2)

(1+2)(1-2)(1+22) 1+ 2)(1 - 2)(1+22)

= 1 =A(1 -2)(1 +22)+B(1+2) (1+2) (1+22) + C (1+ z) (1 - 2) x| 1)

Putting the value of z = -1 in (ii), we get
=21=-2A+0+0 = A=-1/2

Again, putting the value of z = 1 in (if), we get

= 1=0+ B2.(142) +0=> 1=6B=> B = 5
Similarly, putting the value of z = - é— in (if), we get

C =

W] v
Q
I

o

= 1=0+04+C (%)(%) = 1

Putting the value of 4, B, Cin (i), we get



1 _
(1+2)(1- 2)(1- 2z)  2(1+z)

1
6(1-z)

4

s 3(1+2z)

+

. —— - 1 1 4
« I'= f[ 2(1+z) * 6(1-z) i 3(1+22)] -

g 1 1

- I=[ [2(1+z) 6(1 - z) 3(1+2z)] dz

= I= %logll o] %log|1— z|—3;:210g|1 +2z| +C
Putting the value of z we get

> I= %log|l + cosz| + %logll— cosx|—%log|1 + 2cosz| + C

Q.18. Integrate the following w.r.t. X.

r2-3z+1
Ans.
Let —3:z+1 —1+2—3z:
: I f V1-z2 f V1-z2
—{1-2?) dx
— dx +2 [-&_ -
f v1-a? ¥ f v1-z?

e Pl L [ Y i
f = * f V1- z2 f V1 22
- -;-:c\/l—a:2 - é-sin_1 z+2sintz+3V1-22 +C
- -g-sin‘1 :r:—-é-a:\/l—:lz2 +3/1-22 4+ C
; z2+41
oo Evaluate: f(12+4)(z2+25)dx

Ans.




; 241

Let I=[ (,2+4)(22+25)dx

sk D 2 BRI ;.

Put x" =y (22+4) (z2425)  (y+4) (y+25)
y+1 A B

Now, +4) (3125) 744 + y+25

I y+l  _ A(y+25)+B(y+4)
(y+4) (y+5) (y+4) (y+5)

= y+1=(A+B)y+ (25A+ 4B)

Equating coefhicients,

we gel

A+B=1 and 25A+4B=1

-1 8

(2+4) (22125)  7(2+49) 3 7(z2+25)

; 1
“d=y [— 7Tyl
_1
7

S | -1z 8
= -lztan 5—+g

1 -1z 3 1 -1
X §tan 3 +7 X gta,n

8 1 p dx
7(x2+25)]dx= -7/

-]
g
+
V]
<

5
tan—1§+c

Evaluate: [ g

Q.20.

ANsS.

z(z°+3)




dx 5z dx
Let I=fm=fm=5fr(zo+3)

Putx’ =2z = 5xY dx = dz

4 - z+3— z
% fz(z+3) o 5x3 fz(z+3)

dz 1 p dz 1

= /-5 1w/ =x{logz—log|z+3[} +C

1 1 z°
= Llog| Z |+ C = Llog ,5+3|+C

2
Evaluate; [ 2213
Q.21. f +5z+6
Ans
222+3

Let I= f zz—iSzJ-de

:f(2_ 10:z:+9) 2fdx f 10z+9 dx

z*+5x+6 " +5z+6

2
[z®> + 5z + 6 ]
J222 + 3

—222+10z+12
—10z—9

= 10z+9
=2z— [ 218219216

- - 10z+9 s - 10z+9
=2z — [ z(z+3)+2(x+3)dx—2“" J (:+3)(z+2)dx



i’ 101‘+9 =2 A + B i
(z+2) (z+3) z+2 z+3

= 10z +9=A(z+3)+ B(z + 2)
Puttingz = —3, weget B =21

| Puttingz = —2, weget A = —11
== dx. .. . dx
=2z + llfm 21f?¥§

=2x+ 11 log |x+ 2| -211log |x+ 3+ C

0.22 Evaluate : [(3z — 2)y/X* + x + 1dx

Ans

Let T= [(32—2)y/2*+2+1 dx
Let 3w—2=Ad4‘i(x2+a:+1)+B
=3x~-2=A(2x+1)+B

= 3x—-2=2Ax+ (A+B)

Equating we get
2A=3and A+ B=-2

3 3

Now, I=f{%(2m+1)—-§-}\/w2+m+l dx
sf(2z+1)y/2? +z+1dx— 7 [/2? +z+1dx

= I=3L — 4D .. (i)

(] B



Where, 1 = [(2z +1)y/z?2 +z+ 1 dxand [ = \/2? + = + 1 dx
Now, I = [(2z+1)y/z? + 2+ 1 dx

let X2 +x+1=2 =>(2_x'+l')dx=dz

=h=[yzdz

=1
= 22 +Cl=-?-z3/2+C'1

1 3
3+1

L = %(a:2 +z+ 1)3/"’ 0y sl

Again Ih = [{/z2 +z+1 dx

=f\/x2+2.x.%+(é)2—%+1dx

e+ 1+ () @

I2=/\/52+T+1 dz

I =§(x+{,)M+%(-";)2. loglz + 5 + /2% +z + 1|+ G .. (i)

Putting value of I, and I, from (ii), (ifi) in (i), we get

I=@+z+1)7" I+ ) VP ra+1-2log |z +1)+vV@+z+1|+

[where C = %Cl - -;-Cz]

0 Evaluate : [ P IFH T

Ans.



1.2
Put x* = t, we get

z? t

@+4) (z219)  (t+4)(t19)

B __ A(t+9)+B(t+4)

t _ A
Now, T T (t+4) (t+9)

(t+4) (t+9)  t+4

== (A+ B)t+ (9A + 4B)
Equating the coeflicients, we get
A+B=19A+4B=0

Solving above two equations, we get

4 9
A=—gyB=g
. z? _ 4 9
U @44 (249) 5(z*+4) | 5(2249)
4

L 1 = g 9 1 = [
=z Xuphan~x o Xigtan §+C

oA dx 9 dx _ 4 1 1z 9 1 1z
I= = -+ —gxitan 5+§x§tan §-i-C

(3 sinf—2) cos 6
5—cos?@—4 sinf

Find:
Q.24. o f

ANsS.



We have

I=f (3 sin0—2)c050d9

5—cos?2 #—4 sin @

Let sin 8 = z

= cos 0dB = dz

; - (32-2) dz
- I _IS—(I—zQ)—4z

(32—2) dz (32—2)
=i = et

5—1+22—4z A—dzt22

! 3z2-2 dz
= -2f

(-2

Letz-2=t = dz=dt

3(t+2)dt 1
== —2f%=3f‘73‘+6 &2/
=3[ & +4[% =3log|t| + 457 +C
=3log|t|—4.%+C’

Putting value of ¢ in terms of z then z in terms of g, we get

=3 log 'sin()— 2' = m;—2 +C
. JE

Find: dx
Q.25. I Va2
Ans.
We have

N

il

/2 dx
-




Let 232 =t = -g-azl/2da: —dt = z%dz = -g-dt

1=}t

sm ‘/ +C

(225 )e*=
Find:
Q.26. I e (22-3)

Ans.

We have,

(2z—5 Je**
f (2z-3)°

_poag | (22-3)-2
=i [ (2z—3)° ]dx

r

L. X3/2=l =

x3=t2]



3 223 T ... 2
= e[ l (2$~3)3} dx

(2z-3)*

Let2x-3 =t

= 2dr=dt = dm=%

2 2 3

= I=e_“fet[1 —l]dt

Putting t = 2x - 3

J=Se22-3_1
B (2z—3)2
2z

=2 JI=——+C
2(2z—3)

o7, Find: [ (22 + 5)1/10 — 4z — 3z2 dx

ANs.

Let, I = [ (2z +5)4/10 — 4z — 322 dx

Let (2z+5)=A%L (10 —4z —32')+ B

=22x+5

A(— 4-6x) + B

=>2x+5=-4A-6Ax+ B

Equating, we get

-4A+ B=5 (l) and -6A=2



(2) =A=—2

Now, from (1) .§.+B=5 = B=5_.§=_131_

228 4+5=—3(—4—6z)+5

Now, I = [{—3(—4—6z)+ 3}/10 — 4z — 3z2 dx

—%-f(—4—6x)\/10—4w—3x2dx+-%lf\/10—4a:—3x2dx

1 11 P
I—_——§L +?I2 (1)
where h = [( — 4 — 6z),/10 — 4z — 322 dx and I» = [ (10 — 4z — 3z%)dx

Now, I = [( —4 — 62)4/10 — 4z — 322 dx
Let 10 -4x-3x* =z

= (-4 - 6x) dx = dz

L=fdz—22 410
+1
2

=2(10—-4z 32 1+C; ..(i)

AgainIg=f\/10-—4a:—3m2dx=f\/— 22 + Az — 1) gx

_ff\/ {z*+22:2 +5—3 - ldx— \/’f\/ :c+ 2—%‘1}dx



BIE et D a=vA(E) -+ &

2

B (z+2)y/10— 4z — 322 + 2 x Lsin?! (if';) +Cy (i)
7

[

Putting the value of /; and [ in (i), we get

I=—5x3(10 42 32"+ % (z+ 3) /10 — 4z — 327 + Fsin'! (_jﬁ(ﬁ §)) +C
f 1

Evaluate: of log (1 —1) dx

Q.28.

Ans.

Let 1=y log (4 ~1)dx = f;' log (42) dx ..()
1= fitog (L) ax [ 0 f(z)ax=f? f(a—=) dx]

I= [ log (5 )dx ..(i)

Adding (i) and (i), we get

2 = ' log (552 )dx + Jy' log (1% ) dx

= [, log (l—zzi)dx [ log A +log B =log (Ax B)]

1-z
:follogldx

2l=0

T

Evaluate: [-2sinz dy

1+4cos?z

Q.29. 0



Let f)f +csol;12 ; ( j)

_a j: 4(mw—z).sin (m—z) &

h 1+cos? (m—=z)

Adding (1) and (i), we get

of = [LET 2T 4y 5 2= 4f EliE gy
0

1-+cos? z

Letcosx=2 = -—-sinxdx=dz = sin x dx = - dz
The limits are, x = 0 = z=1
x=TI = z=-1

1
P = 27r1f I_Tji- = 2m[tan! 2]}

—=2n[tan'1 - tan! (-1)] = 2x [§ +5]| =27 X3
=1=T

Evaluate: [ (cos ax — sin bx )*dx
Q.30. n

ANsS.



Here, I = [7 (cos ax—sin bx ) dx
= I=[" (cos® ax + sin® bx—2 cos ax sin bx )dx
= I=[" cos? ax dx+f_isin2bx dx— [7 2cos ax sinbx dx

= F=2 cos? ax dx+2 I sin bx dx—0 [first two integrands are even function

while third is odd funclion.]

= I=ﬁ)"2cos2 ax dx+ [y 2 sin? bx dx
= I= [; (1+cos 2ax ) dx+ [; (1 —cos2bx )dx
= I = [y dx+ [y cos2ax dx+ [; dx— [; cos2bx dx

= I=2 [y dx+ [y cos2 ax dx— [; cos 2 bx dx

= 1= 2[af; + [RE ]l [mibe]

= J[=2r+ sm220a7r_sm2ib1r

/2
Evaluate: [ (y/tanz + (/cotz)dx
Q.31. 0

AnNs.
/2

Let I= [ (Vianz + yeotz)dx
0

sin x cos = sin z+cos = dX
sinz sm T COS T

g2
2 [ mzisz gx  [Multiplying and dividing by /2]
0

\/ESHI T COS T



l’/2

( sin z+cos z)
= I=
\/_ f \/1 ( sin z—cos z)*

Let sinx-cosx=1t = (cos X + sin _x') dx = dt

Now, whenx=0 = =-1 anda:zg = t=1

= V2[sin ' t]Y = /2 [sin! (1) —sin! ( —1)]

=+/2[sin’ (1) +sin* (1)] =+/2.2sin" (1) =v/2.2.Z =21

Evaluate: j lzs#dx
0

+cos?
Q.32.
Ans.
e L __ pr (m—z)sin (m—z) dx
Let I= f Ttcos? z = I= fO 1+cos? (m7—=z)
=fvr (7r—:x:)sin:z: dx ft sinr dx s
0 1+4cos? z T+cos2 z
sin z dx sin z dx

or 2I = 7r~r0 cos? x or I = 2 fO T+cos2 z

Put cos x = t so that — sin x dx = dt.

The limits are, when x =0, t=land x = p, { = — 1, we get

—p o [ [ f(z)dx = — [ f(z)dx and [ f(z)dx =2 [;

1+

=nftan Y i} =aftan L — tan 0] =« [F 0] =%
x/4

2 T dx
Find: f cos? T+/2sin 2z
Q.33.

Ans.




cos® z/2sin 2z

/4
f _ dx
b cos® 4/2.2sin z. cos z

=y f:/4 dx | f,/4 dx
2.0 cos? z :s: .cos2 z 2J0  Costztanz
=1f*/4sec‘zdx=1 /4 se? z. se?z dx
2 J0 Vian z 2 J0 Jianz
bettan X =6, -Xx=0 = (=0 and x =

sec’ x dx = dt

T 1 p1 (1+£3)dt

%

Q.34.

2 1 2 1
x TVl + 5 x 5[t

/2

Evaluate: "I"S—Idx
+e*

/2

AnNsS.

!



COsSXY

n/2
Let I= f_x/21+exdx
) ) In 1st Integrand
_ fo CoS X dt+()”2 cosx . -
-x/21+ex c 1+ex" Letx=-t
_ [0 COSE .. (R/2CO0SX . dx =—dt
J;/21+e—t( ) '() 1+¢5 x=-n/2 =t=n/2
x=0 =i=0
x/2 cost /2 COSX x/2 e'.cost %/2 COSX
= [ S8 g+ = dt+ [ 25X gy
b o b te=b et e
t
e
_ ¢x/2€°.cosXx , | (m/2 COSX b, .. _ b
=f i dx + | Lro ™ [By property [ f(x)dx = [ f(t)dt]
_anEtl).cosx . g L K
o H—extlr—L cosx dx = [sinx] 2
=sin /2 —sin 0
=1.
6 I
Evaluate: [ - =
Q.35. 0
Ans.
Lellzoflisixz ['.'Off(:c)dx=0ff(a—m)dx] (1)
) x o ~ - x . x dx o
"-’:Jmm—(,,_,)d":’fofl+mz —Of1+xsmz:7f0fmm—-’ (i)
=

x =/2 2a a
2I=7rf1+‘;%= nfl#‘% [~ [ f(z)dx=2[f(x)dx assin (m —z)=sinz
0 0 0 0
/2 x/2 i a a
=>I=7rf1+5ml_ 7rf —— [ff(a:)dx=ff(a—x)dx]
0 0 1+Sm(§—z) 0 0
/2 =2
dx dx
=4 f Ttcos z ‘J 2cos? z/2
/2
/2
W 92 T T tan 1:/2

=7 [tanf —tan 0] =7 /1 -0/ ==



036 Evaluate: f e m
AnNs.
Let I = f 6 TrTems

/3 dx

g 1+\/tan(.;.+;_z)

[ By usin g property j;b f(z)dx = j;b f(a+b—z)dx]

J= f’f/3 dx

ﬂ’/3 d.x T— 1r/3 dx
h= f/ﬁ T -L/ﬁ 1+y/cot =

z

/3 ianz P
I=[g pmmdx  ..(i)

Adding (i) and (ii), we get

/3 (1+y@Ens)
2= [ frvems)

=tz r/3 1r/3 S W i =K
= J e dx= /""] =g g8
21 =% or I=-1’-'2-

3
Evaluate: [[|z — 1|+ |z — 2| + |z — 3|] dx
Q.37. !

(i)



AnNs.

3 3 3 3
LetI= I[lx—1l+lx—2l+lx—3l]dx=le—lldx+jlx—2|dx+_[lx—3ldx

1

3
“.Il 1Idl+jl.l 2|d1+I|1 2|d1+jll -3 ldx [Byproperfyofdeﬁmtelntegral]

(x-120,if1<sx<3

3 2 3 3 x-2<0,if1lsx<2
= Il x—1ldx +I—(x —2)dx +I(x—2)dx +j—(x—3)d.\‘ 4
1 2 1 x-220,if2<x<3

(x-3<0,if1<x<3
_[G- 1)]l [(r 2)] [(r 2)2] [< —3)1’

(0)-{o-Hp o) Baeedeans

T tan =
Evaluate: 0 P dx

—

Q.38.
w r tan x A T
LelI:-fO secz.coseczdx=ﬁ) 1 x 1 dx

g.

I=_[E;:z: sin? z

= (7 — x)sin® (m — z)dx [*: Jo T(z)dx= [ (a—z)dx]
I=j;;7rsin2a:dx—j;;a:sin2xdx e 2I=%_];;28in2mdx

T T T T 2z
=3 Jo (1 —cos2z)dx =5 [; dx -ﬂ-ﬁj cos 2xdx =5 [z]5 — [inﬁ—]o
=2l =5 (m—0)—F(sin2r —sin0)

_n -
=>2I—-2— 0o = I—-2—

Evaluate: fo'/ ®log (sin z)dx
Q.39.

ANsS.



Let I= I:lz log (sin x)dx = J:lzlog sin[g—x)dx

I= j:/z log cos x dx
Adding (i) and (i1), we get
2l = I:lz (log sin x +log cos x)dx = I:/z log sin x.cos x dx

n/2  2sinx.cosx /2 o i
=1 log———-é-—dA:jo (log sin 2x —log 2)dx

= [ logsin2xdx~log 2| dx = I, ~log 2[x[§ 2
n
20=1, -Zlog?2
175708

where L= J':/z log sin 2x dx

Put 2x=t = dx:-dEt-, KEx=01i=0x== =%

A

(D)
...(i1)
- Here

. (2m :
logsm(-z— - t) =logsint

and J-02a fx)dx = 2_[: f(x)dx
[if  f(2a—x)= f(x)

... (iit)

2log sin t dt

e J! feodx = foyar

1,n g
I, =§J.0 logsint dt
1 p2.n/2 . 1 n/
4 Il:EIo logsint dt => 11=§x2_[0
= I = I:lzlog sin x dx
= L=1
Putting it in (iif), we get
n T
2I=1-—log?2 = I=——log2
o 28

Evaluate: fol cot! (1—z+=2?)dx
Q.40.

Ans.




Let I =j;cot‘1(1—x+xz)dx
1
= _[ tan* —l—zdx [ cot? x =tan™! l]
9 1-x+x X
B J-l tan-1 x+(1-x) 2

0 1-x(1-x)

= [ ftan™ x+ tan~ (1 - 1)) [ tan™(x +y)=tan™ L
0 1-xy

Y L o (R 1 VR, (P
_.[o tan " x dx +jotan (1—2x)dx

= J: tan"t xdx + I; tan'l(l —(1—2x))dx [J: f(x)dx = I: fla— .1')d.\']

1 1 1 1
=I tan! xdx+] tan 1 xdx = 2j tan Y xdx = 2.[ 1.tan} x dx
0 0 0 0

_ EN U n a2xdx _® 2l
2{[tan x.x]y Ll+x2.x.dx} e 24 0112 3 [log|1+x]],

=—g—-[log2—logl]=—§—-log2

Evaluate: [ z2(1 — z)" dx
Q.41.

AnNsS.

Let T= [ 2%(1—z) dx
> I=[ff(1-zf1- 1-2)"&x [ [5 f(z)dx= [ f(a- z)dx]

:fol (1_2:r+x2)mndx:ﬁ]1 (xn — 9pntl +mn+2)dx

1
n:l 12 13
i W 13 z"]—1—"’+

1
- [n+1 " n+2 n+3 0 T n+tl n+2

n+3

_ (n+2)(n+3)-2 (n+1) (n43)+(n+1) (n+2)

o (n+1) (n+2) (n+3)

_ n?+5n+6—2n2—8n—6+n?+3n+2 2

o (n+1) (n+2) (n+3) ~ (n+1) (n+2) (n+3)




Evaluate: f13 (222 + 5z ) dx as a limit of a sum.
Q.42.

AnNs.

Let f(x) = 2x° + 5x

Herea=1,b=3 =— ===

= nh=2

Also,n — © < h— 0.

« [, f(z)dx=lim h[f(a)+ f(a+h)+...+ fla+ (n— L)h}]

w Ji (22% + 5z)dx =Tm h[f(1)+ f(1+h)+ ..+ f{1+ (n— 1)h}]

zlhmgh[{Qx 1245 x 13+ {2(1+hP +5(1+h)}+...+{2(1- (n— 1)hP +5((1 + (n— 1)h}]
=lhin3h[(2+5)+{2+4h+2h2+5+5h}+...+{2+4(n— 1)h+2(n—- 1Ph% +5+5(n— 1)h}]

mh[7+ {7T+9 + 2R} + ...+ {7+ 9(n—1)h + 2(n — 1AK%}

=}

= 1mh[7n+9h{1+2+ A (m—1}+2r%2{12 + 22 + .. + (n— 12}

-]

= lim [7nh + 052 (2 D 4 gps @ D70 V]
o(nh %.(1-5)  2(oh)’(1-3) (2
g [ 22AE 20 D 6]
1 i .
= lim [14+ 36(12 =) + il ;2‘(2 ?)] [+ nh = 2]
o0

= lim [ +18 0 — o) 45 (L =)< E=2)]

oo

:14+18+ X1X2= 32+ 3 =3

zr/2 T+sin



AnNs.

r/2 r+sin x . 1r/2 T 1r/2 sin =
ﬁ) md‘x— 0 T+cos:cdx+ﬁ) 1+cos:d‘x
/2 i x/2 2sin z/2.cos z/2
—Jo mdx%—ﬁ) 2 cos? z/2 ax

_ 1 px/2 2z /2 x
= = T sec 7dx+j}, tan 7 dx

= %[w.2tan-§]5/2 —%- 0'/2 1.2tan -;dx-l-ﬁ]"ﬂ tan ;-dx
! [52tan3 -0] 3

2
Evaluate : [|z® — z|dx
Q.44. =k

Ans.

fxX-x=0

2
=>.x(x‘— l) =0
> x=0o0rx =1
=2 x=0o0rx=z%l
=2>x=0 -1, 1

Hence [—l. 2] is divided into three sub intervals [—l, OJ. [O. l] and [l. 2] such that



X -x20 on [1,0]
X -x20 on [0, 1]

and X -x20 on [l, ZJ

2 0 1 2
Now, [l2® —z|dx= [|z® —z|dx+ [|z® —z|dx + [|z* — z|dx
-1 -1 0 1

0 1 2
=:{‘(x3 —a:)dx+0f—(a:3 —a:)dx-i—lf(:c?’ —z)dx

O
(St}
Py
o

.J;

l\D
\.,
f\

I
O] -
~—’
(S}

ANs.

2
let I=f —L _dx =t
[rmetx -0

Applying property [ f(z)dx= [ f(a —z)dx, we get
0 0

sz 1tesn (22 =f Tte 0z _f
0 0 ==
=

I=f ey e (1)
5




Q.46.

ANsS.

Evaluate jez’”.sin (f +z) dx.
0

We have I = j 2% .sin (% + .7:) dx
0

Integrating by part, we get.

I= [sin (%’ +x)§]; — Jo cos (% +w).£dx

1

2

3
[sin%’[. " —sin%] — %fo"eh.cos(g + ) dx

1 o 1 1 P~ 2R ®-ria
=5(—e\;§—7’-)—5[{cos(§+x).32—}0+j;) sm(’zr+a:)
=—$ —% [cos‘%’.%z' = %cos%] — %feh.sin (% +a:)dx

_ €41 1 9, 5 N |
I= 55 Ze.cos4+4—‘/§ 4I
51 _  e*+1 e* 1
ERE Y, B, .

___e*+1 e +1 e*+1 ,
= 2ﬂ+4ﬂ = 4¢‘§( 2+1)
51 _ &+l
4 4\/5
___e2"+1
I= i
2 2
o I
Evaluate : f1+51dxt
Q.47. =

5 x|



. 2
Let 1= [ —dx .. (i
I - ()

2 2 b
(2+(-2)-=)
=“2 1+5(2.(2)z)dx ;sz(x)dx=ff(a+b—a:)dx
2 2 2
_p (=) - 2
_f 1+5,dx j{; 1+édx
2
z 22
= [Tdx (i)

Find: [/log (logz)+ ——/]dx
Q.48. (log )’

AnNsS.



- 1
Let I = [[log (log x)+ (long]dx

Let log x = ¢ = x=¢ = dx=¢dt

Put ¢ = log x

€% * log (log x) — log%ebg” +C

= z.log (log x) — 10;2 +C

Long Answer Questions-| (OIQ)

[4 Mark]
. tan §+tan® §
o1 Evaluate : [ g W
Ans.
tan + tan’6 tan 6(1 + tan’6) tan fsec’d
LelI=/ d0=/ d9=/—d9
1 + tan®é 1+ tan®@ 1 + tan@

et tanB =2 = sec?O d® = dz

/ zdz / zdz
g U
1+28 (1+4+2)(22—-—2+1)

Bz+C
22—241

Nowm=1i+ z=A(zz—z+l’)+(Bz+C)(l+z)



Putting z = -1, we get, A = %

o -

Putting z = 0, we get, C =

Putting z = 1, we get, B=

o] =

s
Z =1 3%t3

" T2 (2—2t1)  3(1+2) | 22—zt

dz 1 z+1 1
=>I=—1 +—/—d =—_1
3/1+z ) F i 37

+1/ 2z—1 d+1/ dz
_dz = O
5] 2—z2+1 2J 22—2+1

I=—zlog[l+z+ glog|z®> —z+ 1|+ L +C ..(j)

1+z

1 2z—1+ 3
+ d
3><2/z2—z+1 ?

142z

= —é-log

Where

1
dz 1 dz i 2 zZ— 35
I=1/—=—/ = —.— +tan™" 2
! 2 22—Z+1 2 (Z—-l-)2+(£)2 2 \/-3- 4
p) p)

i [ —-lglog‘l +z{ + %log|22 —z+ 1’ + Ltan ! (1) +C

Putting z = tan 6

2= yipil 1 2 1 — 2tanf—-1
I - —jlog|l + tan6| + }log tan0 — tand + 1| + Ltan" (22201 ) 4 ¢

L X2+1

Evaluate: / [ = dx
(x+1)

Q.2.

ANsS.



2 b
Let:I=‘/e:‘$+12d:1:=/e"c 1-— = 5 dm=/ex—2 _ea:.da;
(z+1) (z+1) (z +1)

1—1 1 —1
=e’—2fezﬁ—2dm=ez—2/e’ - = dz
(z +1) T+l (z+1)

=e* — 2¢”. ﬁf +C [Note: /e""{f(a:) + f'(z)}dz = €°. f(z) + C]
/2 )
Evaluate: / - 30 de
sin*d + cos*6
Q.3. 0
Ans.

Let t = sin” g, then dt = 2sin q cos q dq = sin 2q . dq

and sin” q+ cos” q= 2o+ (1 _ 1)3

) T
]

=2t2—2t+1=2(t2-t+1})=2[(t— )2+( )2]

Now, limits are, when 6 = 0, £ = 0 and when 8= 3,t=1

w2

) sin 20. df dt
Therefore / < P / 0 i
- 1
s sin 0 + cos*0 : 2[(t— )"+ (3) ]

tan

=g = [tan (26— 1)

wl—‘lr—l
[t

2 0
=tan? (1) - tan! (-1)=% - (— %) =3



/2
Evaluate: / sin 2x log tan x dx
0

Q.4.

Ans.
/2
Let I= f sin 2z log tan x dx
0

. I= 72sin 2 (g - :c) log tan (g - w) dz [since /af(:c)da: = /af(a — a:)da:}
0 0 0

/2 w/2
= / sin (7w — 2z)log cot zdx = / sin 2z log (tan z) 'dx
0

o

w2
=—/ sin 2z log tan zdx = —1
0

2I=0 = I=0

X+ 2

Find: dx
o - /(x2+3x+3)\/x+1

Ans.
T2
Let I=/ dx
(22 + 3z +3)v/z +1
Putting x+ 1 = £ = dx = 2t dt

+ ()’

t2+1 1 N— .
I= s — — =i} dt [Dividing N"and D" by t°|
- 1 2+5+1




Now, Pult——lt-=z = (1+—15)dt=dz,wegel
t

I—2/ 2dz = 2tan L2 4@
22 +3 w3
. t—3 _ 2,1 (£
—\/ztan (\/3)+C \/ztan (ﬂt)+C
= 2 tan™! - +C

V3 3(z+1)

. 1
Fmd:/ dx;a # nm,ne Z
\/sin’xsin (x + )

Q.6.
Ans.
Let I = f dx

‘/sm:" z sin (z+a)
. j Lo o \ . _{ % o o -
sin” x sin (x + a) =sin” X (sm X.cCOSa+ cos x.sin a)

= sin? x (.Os a+ cot x. sin 1)

)

. - 2 .
Putting cos a + cot x. sin a = £ so that — cosec” x.sina. dx = dt

1/2
3 I=/— IV, ft—”?dt:— A (t_)+c
sin o/t sina sina \ 1/2

= —2coseca. \/t + C = —2cosec a (cos a + cot x sina) Y¥ i@

1
.dzx =/ .dx
sin®z sin (z + a) sin2:c\/cosa + cot z sin «




Find: — / 55 . 55 5% dx
Q.7.

AnNs.

Let [ = / 55° . 55" 5% da

Putting 5* =t = 57%. log 5dx =dtor5*. dx = _(10‘:5)

¢ _ 5% k5% kz o 5t bt dt 1 L
Therctore.I—/5 .5 .5.d:1:—/5 '5'(log5)_(log5)/5 25 di

y ) . " s t o du
Again, putting 5* = u, 5'dt = (log 5)

- N 1 u du
Therefore, I = ) B )

1 5%
(log5)* f57da (log 5)°. (log 5)
__ 5¢ _ & _
(log5)° - (log 5)* i (log 5)°
/2

Show that: / log (tan 6 + cot 6) df = wlog2
0

Q.8.

AnNs.



w2
Let I = / log (tan 6 + cot 6) df

0
/2 wf2 ) 20+ 2
- ﬂ ﬂ S COSs
_/ log (COS‘9 + Sino)dO =% /log ( D )dO
0 0
/2
/1 ! de
— (8) —_—
= cosf sinf
0
w2

S— / log (cos 8 sin 6)df [ log % =logm ! = —logm]
0

m/2 /2 xf2

= —/ (log cos@ + log sin #)d6 = - / log cos 8df — / log sin #df
0 0 0
/2 /2

— 6[ log cos (%—9) dO—({ log sin 6 df

/2 /2
= — [ log sin 6 df- [ log sin 6 df
0 0

=—2 [ log sin6df =—2 (—% log 2) = wlog 2
0

/2

/ log sin zdx = _Twlog 2
0

[Note: If this question comes in exam, students are advised to give complete solution of
w/2

/ log sin 6d6. ]
0



