Very Short Answer Questions (PYQ)

[1 Mark]

Evaluate: [ —-2=—
Q.1. V=l

Ans.

dx s | TS - S _ 1
fm—sm z+C [ —(sin” z) 1_12]

Write the value of [
Q.2.

dx
z2416°

Ans.

dx dx
f;r’-’%—lﬁ & f 2442

. 12
05 Evaluate: [*—dx

Ans.

Letl +x° =2 = 3x* dx = dz = r2dx = %5

f%d)c:%f%=-§-log|z|+0=-§log|1+a:3|+0

Evaluate: 35“2 E_dx
Q- 4. +tanx

Ans.

<
let 34tanx=2z = sec" xdx=dz

sz i _ [3 _log|s| + C =log|3 + tanz| + C

o5 Evaluate: [sec’ (7 —z)dx



Ans.
[sec (7T —zx)dx =

tan (7—z)
e

+C=—tan (7T—z)+C

sec? /T
Evaluate: — dx
Qe e =7

Ans.

et A/ =2 = ﬁda:—dz = E—2dz

fsecj/iﬁdx=2fsec2zdz=2ta.nz+0=2tan\/:?+C

Evaluate: [ dx
Q.7. z+zlog z

Ans.
dx
Let 1= ] gy

Put 1 + log x = z we get
idr =dz
I=f% =logz+ C =log(1+logz)+ C

Evaluate: f log = 1%

T

Q.8.

AnNs.

Let logx=2 = %dw=dz

[2idx= f2dz=3 +C=3(logzf +C

T

5 z+cos 6z
Evaluate: f e dx

Q.9.

AnNs.



z+cos 6z
Let I= f 31:2+Sln 6z

Let 3x° + sin 6x = ¢

=‘>(6x+6 cos 6x) dx = dt = (.\'+ cos 6x) dx = %

v L= {5 %log|t| FE= (1510g|3:c2 + sin6z| + C

If fol (322 + 2z + k)dx = 0, then find the value of k.

Q.11.
Ans.
Given, [ (322 + 2z +k)dx=0 = [%’—-{—T-I—kx] =0 = [Sx 33+

2x22+kx]01=0

= [x3+:c2+loc](l) = ('l+l+]<')—(0)=0

= k=-2

Evaluate: 1/‘/5 dx2
Q.12. &
Ans.



3
2f%dx=[log:t]23=log3—log2=log%

If [ (I—;l)ezdx = f(z)e” + C, then write the value of f(x).
Ans.

Given, [ (—I_-z—l)edx — f(z).€ +C

> [(L-34)edx=f(z).e+C = Le+O0=jf(2)e+C
= 1.&+4+C=f(x).es+C

Equating we get f(z) = ¢

[Note: [[f(z)+ f'(z)]e* = f(z)e* +C]

Very Short Answer Questions (OIQ)

[1 Mark]
/2
Find the value of [ sin’ z dx.
Q.1. +f2

Ans.



Let f(x) = sin’ x. Then f(—.x') = —sin’ x=— f(.\')

So, f(.\'_) is odd function.

o2 /2
Therefore, [ f(z)dx=0 = [ sin"zdx=0
-,,/2 ~—r/2
J2
. sin
Evaluate: [ e
Q.2. 0

AnNs.

Letcosx=t = -sinxdx=d, whenx=0,t=1 whenz=2,t=0




Short Answer Questions-I (PYQ)

[2 Mark]
Evaluate: [ (=) < dx
Q.1. S
=22 lerag = [E 9 fo=
I_f[ (z—2) ]e =) (z~2)2dx 2] (r—2)3dx
e e* dx e* dx e*
(z—2) 2 (z—2)° 2f(av—2)3 (z—2)° "

AnNs.

Q.2. Given [ e*(tan x + 1)sec xdx = e*f(x) + C
Write f(x) satisfying the above.

ANs.

Given, [€® (tan z + 1) sec zdx = e* f(z) + C

= [e"(tanzsecx + secz)dx=¢€"f(z)+C

= [e*(secz + tanz sec z)dx = e* f(z) + C

= esecx+ C=ef(x)+C

= £(x) = sec x

[Note: [[e*[f(z)+ f(xz)]dx = €*. f(z) + C, Here f(z) = secz]

0.3, Evaluate: J(1—z)/zdx

AnNs.



[(1—z)/zdx= [Jazdx— [z"3dx = [z3dx— [27 dx

Evaluate [, e
Q.4. 1422

AnNs.

— tan—1 i .y
Lett=tan "z = dt—1+x2da:

Also when, x = 0, t = 0 and when x = 1 = t= %’

. fl tan! Idx ‘[(‘) tdt

0 1422
t2 W/4 1 7"2 O 71'2
_[7]0 _5[E_]—ﬁ

Evaluate: fo \/2_+-dx

Q.5.
Ans.

1  dx 1 _1/2
LetI=fy o= = fo (22 +3)" dx

(2z+3) 121 y (22+3)2]" 1/2 _ o1/2 _
=l == | =8 3 VB — /3
0

(—%+1)x2 0 %X2

Short Answer Questions-| (OIQ)

[2 Mark]



o1 Evaluate : fmdx

Ans.

Let x+a=t=> dx =dt

. f sin z f sin (t—a) dt

sin (z+a) sin t

sin . cos a—cos t. sin a
— f sin ¢ dt

= [cos adt — [cot t. sin adt =cos a [dt — sina [cot ¢ dt

t.cos a - sin a loglsin f + C = (x + a) cos a - sin a. log|sin (x + a)|+ C

+C

X Cos a+ acos a - sin a logfsin (x + a)

x cos a - sin alog[sin (x + a)|+ C'[C" = C+ acos a

oz Evaluate : fo’/ ®log (tan z) dx

Ans.
I=[f;?log (tanz)dx ... (i)

= J5"* log (tan (/2 — z) dx

I= jb”ﬂlog (cot z)dx ... ()

Adding (1) and (i)

of — ﬁ)x/2 {log (tan :L‘) + log (cot:l,')}dX
/2 /2

= [y log (tanz.cotz)dx = [;"" log1 dx

—0. f7?dx=0



Evaluate : f__ll 5z4y/z% +1 dx

Q.3.

AnNs.

Let I = [} 5z*/x® +1 dx
Let ¥ + 1 = £ = 5x% dx = dt

Also when, x = -1 t =0 and when x = 1 => (=2
I=[idt

/ 2
2,172 [P 7% _ 2,932 ay)_ 2 _ 42
= [ tPde = | L] =3 (2% - 0)=32v2 =2

Q.4. Let f(x) = x = [Xx], for every real number x, where [X] is the greatest integer less
than or equal to x.

Evaluate: } fH{z)dx
1

AnNs.

We have f(x) = x - [x] .

_{lf(x)dx_—_f(x— [x])dx+0f1(w— [x]) dx

~c

(a:+1)dx+}(a:—0)dx
0

[

(\'\’hen Y E (’_1' ()); [\] = —1; when x € ('0. 1')2 [\J = —l)

z2 . z2 . 1 1
SRR



Long Answer Questions-I (PYQ)

[4 Mark]

Evaluate: [—;
oL (z2+1

Ans.

2r
) (z243)

Let ¥ =2 = 2xdx=dz

» 2z s dz
e = wmey

1 A B -
Now, (z+1) (2+3) = | + z+3 (1)

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

= 1 =A(z+3)+B(z+1) = 1=(A+B)z+ (3A+ B)
Equating the coeflicient of z and constant, we get
A+B=0 oo (1)
and 3A+ B=1 ... (1)
Subtracting (ii) from (iif), we get
2A=1 = A=
B—}

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



1 N
z+1)(2+3)  2(z+1) 2(z+3)

. 2z dx - d
| mrery = ey

1 £ 1 1 dz 1 dz
=f(2(z+1) = 2(z+3))dz= gfm B Efm

= -é-log |z+ 1| = %log lz + 3| +C = -;-log |:c2 + 1| = %log |x2 =+ 3'

log ﬁ|+C’

z2+3

L
2

lNote: logm + logn =logm . n ]
and logm — logn =logm/n

02 Evaluate : — [e* sin z dx

Ans.

Let I = [ sinz dx

——e** cosx — f2e2’ (—cos x )dx —— e cosT + 2[62: cosz dx
=€ cosz + 2[€** sinz — [2e** sinz dx]

=€ cosz + 2¢* sinz — 4 [e¥* sinz dx + C’

= e (2 sin x - cos x) — 41+ C’

> I= %[2sina: —co8Z] +C [Where C= %']

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

Ans.



Let I = [sinz sin 2z sin 3z dx

=-;-f2sin.7:. sin2a:.sin3:cdx=-;-fsinx. (2sin 2z. sin 3z ) dx

= ; [sin z. (cos x — cos 5z) dx [** 2sin A sin B = cos (A - B) - cos (A + B)|
= 2—)1<2f2sina:. cos zdx — 2172‘[2sina:. cos 5z dx

= < [sin 2zdx — ; [(sin 6z — sin 4z )dx
[ sin C' — sin D = 2cos g;i)sin 252]

cos 2z cos bz cos 4z
— el ;o combs  geds |

Evaluate: [ Slnz—wdx

2
sm I.COS“T
Q.4.

Ans.

Let I=fw(ix = f(ﬂn a:)+(cos~z)3dx

sin? z. cos2 z sin? z. cos? z

- I=J~(sin2x+cos2x)(sin‘z—sin'zx.cosgz+a)s‘z) 3

sin? z. cos? z

= e fsm‘z 5m2"‘°°52’+°°54 Zdx = [tan? zdx — [dx + [cot? xdx

z.cos2z

= I=[(sec?z—1)dx —z+ [(cosec®z —1)dx

=>I=fsec2xdx+fcosec2a:dx—m—:v—:c+C’=tan:c—cota:——3x+C

. o 2 2
o5, Evaluate: [ (z 3)v/z? + 3z — 18 dx

Ans.

Let I=[(z—3)/z?+3z—-18dx ...(J)
F—3=AS (P Py-A8y¥ B = E—3=AQRE+AEB (1)
= x-3=2Ax+ (3A+ B)

Equating the co-efficient, we get



2A=1and 3A+ B=-3 $A=—a.nd3>< +B=—3

> A=zandB=-3-3=-—

] 7=

If(3(2z+3)— %)f\/:ﬁ +3z —18dx  [From (i) and (if)]

'/

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

= J= %Il — %Iz ... (1)

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

Now, 1 = [ (2z + 3)/z® + 3z — 18 dx
Put X+ 3x- 18 = z = (Zx + 3)d_\: = dz

=f\/2dz— 22" +C’1——(z)2 +Cl = I1= §($2+3:L'—18)%+C1 (iv)

l
2

Again, I = [4/2? + 3z — 18dx

= [yfa? 223+ (3) - $ - 18dx=[y/(=+3) - (3)°
Li=1(z+3)/22+32- 18- Flog|(z+ ) + /2% + 3z - 18]

:>I2=%(a:+ %) Va2 +3z—18 — %log |(m+%) —l—\/a:2+3a:—18|+02 o (V)

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

I=1(@®+32- 18); —2(z+3)y/22+3z—18 + _71?6210g'(x+ 2) + /22 + 3z -

[where C = § — 5C]



Evaluate:

2
Q6. f (1- :r)(1+:1:2)d'X

Ans.
- 2
Here I— fmdx

2 A

Now, +

Bz+C A(1+2?) + (Bz+C) (1—-z)

i-=z)(1+22) 1=z ' 1+=

(1-z) (1+=2)

=>2=A(l+x2)+(Bx+C) (l—x)=A+/-Lt2+B.x—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 ..(ii)

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

Putting C = Ain (i), we get

A+A=2 = AN D

ie, A=8=(C=]

2 I + z+1
(1 - z)(1+=x2) l1-=z 1+22

2 1 z+1 T
f(l—z)(l+r2)=f1—$dx+ 1+_I2d.x=—].0g|1—l'|+fl+—r2dx+f

= —10g|1 — a:l -+ -;-logll + :c2| +tan"lz + O

i (5z-2)
Q7. Find: f (3z2+2z+1)

L
1422

dx



Ans.

(px+q)

The given integral is in the form of [ g T

Therefore, we express
(5:1:—2)=Adi:(1+2:v+3a:2)+B=A(2+6:c)+B
Equating the coeflicients of x and the constant term on both the sides, we get

6A=5and2A+B=-2 or A=gzandB=—7

f (5z—2) - f 2+6x t f
1+2z+322) ) — 6 J 12z+32) T J 3259z+1
= %Il — ITII2 (say) (1)

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

v I = [& =log|t| + Cy =log|3z? + 2z + 1| + Cy ...(i)

and Iy _f3,2¢2:+1 _f (z2+ +—) B f ('~f+l)gi("‘/z)2

Putting , (:1: + %) =t so that dx = dt, we get

(3T '

+Cy  ...(ii)
Using (if) and (iii) in (1), we get

+C

(5z — _ 5 2 sl (3z+1)
| ——— (1+21:+3:::2) dx = zlog|3z® + 2z + 1| - ﬁt =

Where. C= C] + Cz



Evaluate: [ i”: Ldx

Q.8. (kg

AnNs.

Let 32-1 A B 3z-1 A(z+2)+B
(z+2) z+2 (z+2) (z+2) (z+2)?

= 3.\'—1=A(.\'+2)+B = 3_\’—1=AX+(2A+B)

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

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

. 3z -1 _ 3 T
(z+2) T2 (z42)

=>f3x—1 zfzide_f 7

(z+2) (z+2)?
= 3log :c+2‘ —7(“2) + C = 3log :c+2’+ =5 +C
Evaluate: IM
Q.9. sin (z+a)
Ans.
sin (z—a)
Let I= fsm (z+a)
Let x+a=t > x=t-a = dx = dt
sin (t — 2a) t.cos2a — cost.sin2a
I=f e dt= sin £. cos Sm:OS sin dt

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

= X €08 2a + a cos 2a — (sin 2a) log [sin (x + a)|+ C



Q.11
AnNs.

Let

Q.12.

Ans.

=t = ¢ dx=dt we get

R S S S
= A N v

dt
\/——(t2+2.t.2+22—9 )

& =sm1t+2+C—sm (%ﬁ)+0

f V32— (t+2)

Evaluate: [z sin! z dx

F= sin! z dx

sin“la:+2f1\/1’2_;:d):——sm O f\/l—:c2 —%f

|By using integration by part]

sinlz— Lsinlaz+ 1 [ \/1—:1:2+—sm :1:]+C

sin " x — é-sin"lzc+ ZV1- 2 + %sin‘la)+C

sinlx — %sin‘1x+ ZV1- 22 +C

)dx

1—cos 4z

Evaluate: [e” (M

dx
1-

2



Let I = [e ($2at) dx

2si % —4 < > 25
= [e* ( = 21_635221 )dx [ sin 2x = 2 sin x. cos x and cos 2x = 1 - sin” x|
sm- Zx

= [e*(cot 2z — 2 cosec? 2z )dx
Let f(x) =cot2x: f(x)=- 2cosec” 2x
“I=[e(f(z)+ f(x))dx

= I=€. {(x)+ C=¢" . cot 2x+C [ Je (=) + [ie))dx=ef{z) + C]

Evaluate f’+—5+6
Q.13. i
Ans.
o 42
Let IT={ —\mdx

Now, we can express as
e R 5D
z+2=A(z*+52+6)+B
= x+2=A(2x+5)+B = x+2=2Ax+ (5A+ B)
Equating coefhicients both sides, we get
2A=1, 5A+B=2 > A=1,B=2-2=—2

"z +2=3(20+5)—

_2:1:5
Heties,. L] (+)2dx=% 245 gy 1[__ &

Va2+5z+6 2J /2215216

1:2 +5z+6



1 1 .
I= 5+ I — §I2 (1)
2z+5
& —
Whitit, 0y = f /22 +52+6 = f z2+5z+6
2z+5
Now, = Pi =
ow, h=] z2+52+6dx’
Let x> + 5x 46 = z = (2.x + S)dx = dz

-

—[& —[r7di-2 = — +C1=2/Z+C1 =227 +52+ 6+ C

2

dx

/ —\/%s =4 TR
\/z2+2><zx§+(§) —=+6

Again Iy =

=log|(a:+-g-)+\/a:2+5a:+6|+02

Putting the value of [; and I, in (1), we get

I-3{2v/a +52+6+C1} — 3{log | (z+ §) + V2" + 5z + 6| + |

= I=iyfa® + 52 +6 = $log| (24 4) + /F+ 5=+ 6| + 56 = 363

=\/w2+5:1:+6—%log'(m+%)+\/a:2+5a:+6|+0
[where C = %Cl — %Cg]

~ 3z) Js

Evaluate: f m

Q.14.

Ans.



L. (z>—3z) o (£2—3z)
Let I={ g =

f 2 —3z+2— 2dX fdx f

z2—-3z+42 z-—3:z:+2
dx dx
=g—2 [ =g [
g2 B BB 8 L 3\% f1)2
T.atg—at :—5) —(5)
gL
=2 —2logl—3 7|+ C
I—-+-§

Evaluate: [z®tan ' xdx

Q.15.
Ans.
f.’v2 tan ! xdx = tan! a:-’;- — f ﬁ ij-dx |By using integration by parts|
ol 3tan - A
o 3 f( z2+l) dx
T
1+ 22
23
—z3 4
—T
_ tanlz _ 1 _ T
SETR [y
_ Zitanlz 122 1 pdz
=3 3T t3le:
Let 22 +1=2
= 2xdxr =dz
=5 rdr = %

zsta;"l” — %0 + llog|z:| +C

_ ztanlz _ 2 1 2



Evaluate: [ -
Y (1) (z43)

Q.16.
Ans.
241 A B C
(2—1)2(z+3) ozl o (:.1:—1)2 * z+3
g 22+1 o A(z-1) (z+3)+B(z+3)+C(z-1)°
(z—1)*(z+3) (z—1)%(z+3)

= X+ 1=A(x-1)(x+3)+B(x+3)+ C(x-1)?
Putting x =1 in (i), we get

= 2=4B = B=3

Putting x = -3 in (i), we get
S 10=160 = (J=12=2%

Putting z =0, B= 5,C = g in (i), we get

1=A(-1).03)+3 x3+5(-1) = 1=-34+3

= 34=22 1= 123 = A=3

2 +1 _ 3 1 5
(z-12(z+3)  8(-1) ¥ 2(z—1)? L 8(z+3)

‘ 2+1 - 3 1 5
' f (1-1)2(z+3)dx_ f(S(z—l) ¥+ 2(z—1)? i 8(x+3)) dx

=3[ E+3f(z-1) 2+ [ =

r+3

.13 =il . 5
—gloglx 1| G0

) +%log'a:+3|+0

+3



Find : [

Q.17. smz+sm2:t
Ans.
Here I = f sin z+sin 2z
= 1
= I_fsina:+2sinzcos::dx = l= fsm:t(1+2cos::)
: I — Sin:t d_x =,\’ I sz
fsin2 z(14+2cos z) f (1-cos? z)(1+2cos z )

letcosx=2 = -sinxdx =dz

dz

= T=f 7212 (1122)

= I'= f (1——z2)(1+2z)

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

can write

! __A B c 0
iy - = Tt -0

1 _ A(1 - 2)(14+22)+B(1+2)(1+22)+-C(1+2)(1-2)
(1+2)(1-2)(1+2z) (1 + 2)(1 - 2)(1+2z)

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

Putting the value of z = -1 in (i), we get

= 1=-2A+0+0 = A=-1/2

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

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

= 1=0+0+C (%)(-‘;’-) = 1==C =

W] v
Q
|

o

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



1 &
(1+2)(1- 2)(1- 2z)  2(1+z)

1
6(1-z)

4

& 3(1+2z)

_|._

. S . A | 1 4
« I'= f[ 2(1+z) + 6(1-=z) % 3(1+2z)] dz

g 1 1

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

= I= log|1+z|+llog|l— 2325 slog|l + 22|+ C
Putting the value of z we get

> I= %logll + cosz| + %log|1— cos:c]—%log|1 + 2cosz| + C

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

z2-3z+1
vi-x2
Ans.
z2-3z+1 z2-1+2-3z
Let T = f iz —dx = [ — \/;_I dx
o (1-2?) dx xdx
=4 Jl—zd"”fm D

= (vVI—z2dx+2 & __ g _xx_
f = £ f V1- z2 f V1- z2
-~ -;-:i:\/l—a:2 - -;-sin_1 z+2sintz+3vV1-22 +C
- -g-sin‘1 T— -;-x\/l—a:2 +3/1-z22 4+ C
A z2+1
oo Evaluate: [ O T

Ans.




P z?+1

Let I=[ (z2+4) (2*+25) =

. & z2+1 _ y+l

Put x° =y (2+4) (22+25)  (y+4) (y+25)
y+1 A B

Now, e =t y+25

:- y+1 . A (y+25)+B(y+4)
(y+4) (y+5) (y+4) (y+5)

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

Equating coefficients,

we get

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

=>A=13=

E i

1| oo

z2+1

-1 8

(Z+4) (22+25)  7(2+4) + 7(z2125)

: 1
“d=4 [_ 7Ty

1

8 1 dx
7(:2+25)]dx= -7/

. 1 =1z 8 1 o
= —xftan §+7X3tan +C

7

5

1 -1 z 8 -1z
=—ctan g lan §+C

2

. [__dx
020 Evaluate: [ - ey

AnNs.




o dx - zldx 1 5zt dx
Let T= f_z(z5+3) = f—z5(z5+3) = 5J F(=3)

Putx’ =2 = 5x dx = dz

1 z+3— z
— 5 fz(z+3) - 5x3 fz(z+3}

_ 1 z+3 1 z
. f 2(2+3) 15 f z(2+3) dz

1 dz 1 dz 1
1 z
= Elog —|+ C =

Evaluate; [ 2213
o | isare
ANsS.
2:2+3

Let I= fz2+5.1:+6d'x

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

:f(2— 10249 )dx=2fdx—f 1029 4

2
[ + 5z + 6 ]
)22 + 3

— 2224102412
—10z—9

=9 10z+9
=2z f 2432+ 2246

= - 10z+9 s - 10z+9
=2z — [ e X =2 J ) X



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

=2z +11[ % —21 [

r+3

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

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

Ans

Let T= [(32—2)y/2*+x+1 dx
Let 3w—2=Ad4‘i(m2+x+1)+B
=>3x-2=A(2x+1)+B

= 3x—-2=2Ax+ (A+B)

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

3 3 7.

Now, I=f{%(2m+1)—;-}\/w2+m+1 dx
=3 [(2z+1)y/2? +z+1dx— 7 [/22 +z +1dx

= I=3L — gD .. (i)



Where, I = [(2z +1)\/z? +z+ 1 dxand [ = y/2? + z + 1 dx
Now, 1 = [(2z+1)y/22 + 2z + 1 dx

let ¥ +x+1=2 = (2x+ 1) dx = dz

2L=[zdz

i
=2 _+0 =322+

5+1

L=3z"+z+ 1)3/2 +Cy .. (i)

Again = [/22 +z+1 dx

=y +2zi+(3) - L+1dx

~ @+ + (F)

I2=/\/m dzx

I =§(w+§)\/W+,}(-‘f-)2. logle + 3 + /22 +z + 1|+ C ... (i)

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

I=(:z:2+:r:+1)3/2 —%(:c+-,})\/:c2+:c+1—%log |(z+%)+\/x2+m+1|+

[where C' = -g-Cl - -;-02]

. z
023 Evaluate : [ S i)

Ans.



:!:2
Put x* = f, we get

z? o t
(2+4) (22+9)  (t+4)(t+9)

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

) ¢ _ A
Now, T T (t+4) (t+9)

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

= t=(A+ B)t+ (9A + 4B)
Equating the coefhicients, we get
A+B=1,9A+4B=0

Solving above two equations, we get

_ 4 9
A=—gyBsg

. 72 — 4 iy 9

U (2214) (2249) 5(22+4) 5(22+9)

_ 4 g Bpeedom 5 0 @il 1z

- g><5tan 5+§x§tan -§+C

.l dx 9 dy. @Rt v §
I==g o ¥s fo =5 Xt  g+5

g -1z 3 1=z
= gt::m 5+§tan §+C

(3 sinf—2) cos 6

5—-cos28—4 sinf

do

Find:
Q.24. o f

Ans.

X %tzm“1

z+C



We have

(3 sin#-2) cos 0

I=| —=rtme®

Let sin 8 = z

= cos 0d0 = dz

Ly (32
A = s

(32—2) dz (32-2)
= Je = e

5—1+22—4z A—4zt22

Y= Ty

(2]

dz
(z 2)2 -2 (=-2)

letz-2=t = dz=dlt

3(t+2)dt ‘
=fT—2f%=3ftt;“+ﬁf%—2 =

t2

t2|

=3[ F +4[% =3log|t| + 447 +C
=3loglt| 4.3 +C

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

=310g|sin0— 2|— - A

inf—2 +C

Find: [ —C—dx

Q.25 Lo o
Ans.
We have

- VZ
il
- f /2 dx

77/ g



Let @™%=t = %a:lﬁdx:dt => a:l/2da:=-§-dt

b~

-3y

sin'l( . )+C

a3/2

o 0o

= %sin‘1 ( 3/2) +C

3/2

——sm \/>+C

Find: f(2a: 5)e*®
Q.26. (22-3)

Ans.

We have,

(2z—5 )™
I=fe7s (2z-3)°

o oog | (2-3)-2
= L [ (2z-3) ]dx

I
1

[ x3/2=t & x3=t2]



(2z-3) (2z-3)

:eafezz-al r ... 2 ]dx
Let2x- 3 =
= 2dz=dt = do=%

= I=e—23fet[1 —l]dt

£ 8

= I=%é. 5 +C

Putting £ = 2x - 3

I=te>3_1 g0
(2z—-3)
= I= e*
2(2z-3)°

oy Find: [(2z+ 5)1/10 — 4z — 322 dx

Ans.

Let, I = [ (2z +5)4/10 — 4z — 322 dx

Let (2z+5)=A%L (10 —4z —32')+ B
=2x+5=A(-4-6x)+B
=2x+5=-4A-6Ax+ B

Equating, we get

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



(2) =A=—3

Now, from (1) §.+B=5 = B_—_5_.§=_121_

2284+5=—3(—4—6z)+ 5

Now, I=f{—%(—4—6:c)+ %}\/10—4w—3:c2dx

=—3 f(—4—6z)/10 — 4z — 3z%dx + 3 [1/10 — 4z — 32?2 dx

1 11 'a
I'= —gI. + TL (1)
where [ = [( — 4 — 6z),/10 — 4z — 322 dx and I» = [ (10 — 4z — 3z%)dx

Now, [y = [( —4 — 6z),/10 — 4z — 322 dx
Let 10 - 4x-3x" =z

= (-4 - 6x) dx=dz

|

¥

fh=[adz=21 +C

1
3+l

=2(10-4z-32P%2+C,  ..(i)

Again[z=f\/10—4a:—3x2dx=f\/—3(:1:2+-§-x—-13(1) dx

SV J B [ o g —g}dx=\/§f\/—{(x+§)2_%}dx



—BE @t D a=vA(B) -+ Y &

2
= (z+ 2),/10 — 4z — 322 +$X%sm‘(?;)+02 (1)
73

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

I=—3x2(10-42 322+ 1o (@+ 2) 10— 42— 327 + Lsin ! (i (z+ 2)) +C

1
Evaluate: [log (£ —1) dx
Q.28. 0

Ans.

Let 1= fylog (3 —1)dx= [ log (4z2)dx ..(1)
1=fl1og (S52) ax [ f7 £ (z)ax= [ f(a—2) dx]
I= [ log (%) dx ...(i)

Adding (7) and (i), we get

2 = [ log (L2 )dx+ ' log (%) dx

= fylog(4F .15 )dx  [log A+log B=log (Ax B)]
= fol log 1 dx

2I=0

T

Evaluate: [-22sinZ dqx

1+cos?z



w

4z sin Zz dx :
Let H 1+cos2z (1)

_a jf. 4(mw—z).sin (m—z) &

b 1+-cos? (m—=z)

n 4(m—z).sin z
1= Of e dx . (1)
Adding (1) and (i), we get

4 (z+m—z) sin =

2I=J“ T ek & oFsaf i ag

1-+cos?
0 xr
- sin z
I 27I‘f 1+cos? z
0
Letcosx=2 = -—-sinxdx=dz = sin x dx = — dz
The limits are, x = 0 = z=1
x=TI = z=-1

1
W I= 27rif 11—;‘2 = 27[tan"! 2]}

=2n[tan'1 - tan! (-1)] =2x [§ +F] =27 X3

4
R

Evaluate: f (cos ax — sin bx )?dx
Q.30. -

Ans.



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

= I=2[; cos® ax dx+2 [y sin’ bx dx—0 |first two integrands are even function

while third is odd funclion.]

=>I=f0"2cc>s2 ax dx+ [; 2 sin? bx dx
= I= [y (1+cos 2ax)dx+ [; (1 —cos2bx )dx
= I = [y dx+ [y cos2ax dx+ [; dx— [; cos2bx dx

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

= 1= 2(af; + [y ] [mpbe ]

=>T=2r+ sm220a7r_ sm;)bn-

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

Q.31.
Ans.
x/2

Let I= [ (vVianz + Voot z)dx
0

x/2
— f sin x COS T sin z+cos z dX
B sin z Vsin z cos =

m;:*:m Iz dx [ Multiplying and dividing by \/if

ll
o%\



=2 in r T
5 T \/_ f ( sin z+cos z)

\/1 ( sin z—cos z)*

Let sinx-cosx=t = (cos x+ sin x) dx = dt

Now, whenx=0 = (=-1 and:c=§ = t=1

— V2 [sin 't} = VE[sinl (1) —sinl ( - 1)

=+/2[sin” (1) +sin” (1)] =+/2.2sin" (1) =+/2.2.5 =2

Evaluate: f lzsﬁdx
0

+cos? z
Q.32.
Ans.
= zsinz _rT (r—z)sin (m—z) dx
Let I= fO Ttcos? z = I= fO 1+cos? (7—z)
=f1r (7!' — ::)sin:r: dx flr sinzx dx s
0 1+cos? z T+cos z
- * sin z dx sin z dx

or 2I = Trj;) 1+cos? z or [=3 j;) T+cosz

Put cos x = t so that — sin x dx = dt

The limits are, when x =0, (= 1land x=p, t = - |, we get

= e o [ [ fapx— — [ f(x) dx and 2 f(z)dx =2

1+£2

Al%

=n[tan't]} =7[tan'1 —tan'0/ =7 [I — 0] =
x/A

2 v dx
Find: f cos3 z/2sin 2z
Q.33.

Ans.




Let tan x = ¢, x=0 = =0 and x =

sec” x dx = dt

L7 1 p1 (1482)dt
..I_3 0 =

SRR N o P ) 3/2 _ 1| £ - 1
=_5fo(t/+t/)dt_5[ ]0+§—

2 1 1 2 1 1 6
x1Vilh+ 3 x 5[t*?p=1+5=3

/2
Evaluate: [ <=Zdx

1+e=
/2

N

Q.34.
Ans.

!



n/2 COSX
Let I=f_x/21+exdx
o cosx e — In 1st Integrand
=f-n/21+exdx+c) 1+exdx Letx=—t
_ [0 COSE .. (R/2C0SX dx =4t
I i U e x=-m/2 =t=1/2
x=0 =t=0
. f
=Lx/2 cost . +,U/2 cos.\x - =I)::/z e ‘Costtdt+ x/2 cosa; ”
1+1 1+e 1+e 1+e
t
e
_ (®/2€°.cosX . . cm/2 COSX . b o _ (b
b iz dx + | Lt [By property [ f(x)dx = [ f(t)dt]
_pe@tl.cosx g o X
=f de’ ={ cosxdx= [sinx]2

=sinm/2-sin0
=15

14sin =

Evaluate: f Z
Q.35. 0

Ans.

LetIz!lisix: /-.-jf(m)dx=0ff(a—m)dx] ()

.'.I:j‘—"_z dx=nx

o 1+sin (7—z)

S,

dx r o oxdx odx 3
m—of fsm:TfOfmm—I . (11)

=

x x/2 2a a
2I=1rbf1+;%=21rbf I_H;% ['.'bff(x)dx=2bff(m)dxassin (r—z)=sinz

=2 i =2 i a a
=’I='”fm'iﬁ=7"f—_—,— [ [f(z)dx= [f(a—z)dx]
0 0 1+Sm(5—z) 0 0
/2 )
dx
= f Ttcosz bf 2cos? z/2
/2
/2
W 9 T _m tanz/2
P 03 2222

=7 [tanl —tan 0] =7 /1 -0/ ==



Evaluate: | 3

Q.36. /6 1+\/tanz
Ans.
/3 dx
Let T = f/ﬁ T
/3 dx

P L+ flan (5+3 )

[ By usin g property j;bf(:c)dx=fabf(a+b—:l:)dx]

o= f*/3 dx

"’/3 dx - 1r/3 dx
1=l 7= =l =

/3 5
= f/ﬁ 1+‘/.f___dx .. (1)
Adding (i) and (i), we get

/3 (1+ytanz)
2I = f/ﬁ (+ian z)

/3 /3 ™ ™ ™
—,/{sdx [:’3]/ = N =

21 =§ or I=T’%

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



Ans.
3 3 3 3
LdI=IUx—lLHx—ZLHx—3HdI=ﬂx—1hﬂ+ﬁx—2hﬁ+ﬁx—3hﬂ

3
Ill 1|d\+j|1 2|d1+J'|1 2|d1+I|1 —-3ldx [Bypropertyofdefuutelntegrall
1

: 1 x-120,if 1<x<3)

= B 3 4 x-2<0,if 1<x<2
= II x—1ldx +I—(x —2)dx+j(x—Z)dx+j—(x—3)d.\' .
1 1 2 1

x-220,if2<x<3
_[G- I)L [(r 2)1 [(r 2)] [(r 3)"

x-3<0,if1<x<3|
S

Evaluate; [ —Z%8B8Z qx

0 sec x. cosec T
Q.38.

sin T

- M
s T _,_dx

Cos T T

Let I = [§ o2 _dx= [y

coseC

I=f0'a: sin? z

= (7 — z)sin® (w — z)dx [: Js F(z)dx= [ f(a—z)dx]
I=jg7rsin2:vdx—j;a:sin2mdx = ZI——jI) 2sin? z dx

Y v ol 2z
=5 Jo (1—cos2z)dx =5 [; dx —5 [y cos 2zdx =5 [z]5 — [%—]0
=2l =5(m—0)—F(sin27 —sin0)

_n o
:>2I_T 0 = I_T

Evaluate: fo"/ ®log (sin z)dx
0.39.

Ans.



nf2 ) nf2 . ‘1t
Let I= -[o log (sin x)dx = Io log sm(z —.t)dx
I= j:lzlog cosxdx
Adding (i) and (i1), we get

2l = I:Iz (log sin x +log cos x)dx = J':/z log sin x.cos x dx

B 1:/21 2s5in x.cosx
_jo 8 2

= j:lzlog sin2xdx —log ZJ‘:/Zd"' =1, -log2[x]5"?

dx = Jl:lz(log sin 2x —log 2)dx

(1)

@i1)

‘*Here

. [ 2m .
log sm(-z— = t] =logsint

and Ioza f(x)dx = 2]: f(x)dx

[if  f(2a—x)= f(x)

21 =1, -Zlog2 .. (i)
2
x/2 i
where [, =Io log sin 2x dx
Put 2x=t > d.r:-d—t-, Ifx=0,t=0;.1'=—75,t=n
2 2
I, =1 Mogsint d
1 -EJ.O ogsint dt
1 p2.7/2 i i 1 /2 .
= Il:EIo logsint dt = Ilzgxzjo log sin t dt
x/2 ) b b
— I = Io log sin x dx [ L f(x)dx =L f(t)dt]
= =1
Putting it in (ii1), we get
n T
2I=1—-—log2 = I=——log2
2B 7 B

Evaluate: fol cot! (1—z+z?)dx
Q.40.

Ans.




Let I= jol cot (1 -x+x%)dx

=[,tan™ '1—2""‘ [ cotx =tan™ 1]
0 1-x+x .
_J‘l 4 x+(1-x)
4 1-x(1-x)
= Il {tan™" x + tan™ (1 - x)}dx [ tan~2 (x + y)= O 55 A
’ 1%y

O L R YR, (DO
= Io tan™ x dx +Io tan (1 —x)dx

= J’ol tan xdx + j: tan™ (1 - (1-x))dx [ |5 fondx = [ fa- x)dx]

1 1 1 1
=j tantx dx+_[ tan 1 xdx = 2_[ tan Y xdx = 2! 1l.tan Y x dx
0 0 0 0

1 2.:r.dx

= —[log|1+x*|]}
1+ [log | "l]o

_ a_.41 (1 T a2xdx _ X
_2{[tan x.x]o—_c, } = 2Z-°l+r2 5

=—72-t-—[log2—log1]=-;£—log2

Evaluate: [ z2(1 —z)" dx
Q.41.

Ans.

Let T=[f2*(1—z) dx

> I=[ff(1-zP1- (1-2)"dx [ [ f(z)dx= [} f(a— z)dx]

:ﬁ)l (1_2$+x2)mndx:jbl (xn_zwnd _,‘_xn,.2)dx

_ iae A = 3 e _ 1 2 + 1
n+1 " n+2 n+3 0 n+1 n+2 n+3

B (n+2) (n+3)-2 (n+1) (n+3)+(n+1) (n+2)

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

_ n?+5n+6—2n2—8n—6+n?+3n+2 2

(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

Ans.

Let f(.\') = 2x% + 5x
Herea=1,b=3 =— ===
= nh=2

Also,n — @ < h— 0.
s [, f(z)dx=lim h[f(a)+ f(a+h)+...+ fla+ (n—1)h}]

s Jy (22® + 5z)dx =1m h[f(1)+ f(1+h)+ ..+ F{1+ (n— 1)h}]
= lim h[{2x12+5x1}+{2(1+hP+5(1+h)}+..+{2(1—- (n—- 1)h +5((1 + (n— 1)h}]

1m)3h[(2+5)+{2+4h+2h2+5+5h}+ A {2+4(n-1)h+2(n- 1R +5+5(n- 1)k}

=lgn& R{(T+{7T+9h+ 2R} + ...+ {7+ 9(n—1)h + 2(n—1)2K%}]
=1hu% Riffn+9h{1+2+ ..+ (n—1)} +2h2{12 + 22 + ... + (n — 1 2}]

(n-1).n g (m-1)n(2n-1)
sl ] T]

— i [7nh + OR?
h0

+ 9(nh)2-(1 %) b 2(nh)3_(1 %)(2 l")]

=lm [14+18(1-3) +3(1-3).- (2 3)]

=184 S et § =88 pd0 IOEN 12
ar/2 T+sin T
Evaluate: o

Q.43.



Ans.
=/2 z+sin z =2 ~/2 sinz
ﬁ) 1+cos z dx = ﬁl I+cos T dx + f T+cos z Tz UX

_ [~/2 z /2 2sin z/2 cos z/2
o ﬁ) 2cos? /2 dx -+ f cos? /2 dx

0'/2:1: sec? Idx+f"/2tan %dx

2
[ 21:an-2-]"/2 %0’/212ta.n-§dx+f"/2ta.n;-dx

=3
=5 [5-2tang —0] =3

2
Evaluate : [|z® — z|dx
Q.44. =1

Ans.

Ifx*-x=0
=>x(x2— 1) =0
S x=0o0rx =1
=x=00rx=%l1
=x=0-1,1

Hence [—1. 2] is divided into three sub intervals [—l. OJ. [O. l] and [1, 2] such that



X -x20 on [l,OJ
X -x20 on [0.1]

and X -x20 on [l, 2]

2 0 1 2
Now, [le? —zldx=[|® —zldx+4 [|e* —=|dx+ [a® —a]dx
1 -1 0 1

0 1 2
=:{'(;1:3 —z)dx+0f—(:v3 —a:)dx+‘1f(w3 —ig)dx

£
~{o- (-} -{¢-}

1 1 3 3 11
Segeh it 3 7 Tg Sy mpbls=g
%
Evaluate f —
Q.45. 0

AnNs.

2#
Let I = 1_dx o 0]
[ omex ()

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

P }' x }' dx _}’ dx
—J Trema) T & g5
0 0 eSin
B inz gy
I=0f e e (1)
Adding (1) and (ii), we get
2x £ 2x 2:
2I=0f1+e‘m’+0 1+e‘“"=6f dx fdx ["BJO,r

= 21=2T = I



Evaluate je2’.sin (% +z) dx.
Q.46. .

Ans.

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

Integrating by part, we get.

I= [sin (§ +z) ‘3%]’r -

Ll &
5 ;

: i cos(%—l—a:) 5 dx

_ % [sinsTf,eQ' —sin%] . %ﬁ;e?’ . COS (% +z)dx

— % (_e\;i - %/5) - % [{cos (% +m).%};+‘fo"sin (3 +:c)£dx]

p)
I > B | 52 2% _ 1 | 1 2F . o 3
== —5 [eosfi5 —iyoosZ Zfe .sm(z+x)d.x
__ €41 1 92 5 . |
L= 575 5-€ COST+m ZI
5 _  e*+1 e 1
T A TaE T iE
- | er+1 e +1
- 2\/§+4\/§ = ﬁ( 2+1)
£=_ez'+1
4 4,/2
__62'+1
I= e
2 2
: T :
Evaluate : { --—-1+5,dxt
Q.47. g

AnNs.



2
Let I= ‘t_zdx & b
_‘g 1+5 ( )

2 2 b
(2+(-2)—=z)
=~2 1+5(2.(2)z)dx ¢‘!‘.f(:”)(lx:ff((.l-l—b—:It)dx
2 2 2
(—z) - 2
_-‘g 1+5de *f 1+3-lz-dx
2
z 22
- i’+5,dx (1)

Find: [/log (logz) + —— ] dx
Q.48. (oE5)

Ans.



- 1
Let I = [[log (log )+ (1ogz)2]dx

Let log x = ¢ = x=¢ = dx=¢dt

Y | =f{logt+ ;lg}et dt

=f{logt+ % - % ~ %}etdt
=f(logt+%)et+( %+t12)et
=¢.logt—1.et +C [~ [(f(z)+ f(z))efdx = f(x)e* + C]

Put ¢ = log x

€%~ log (log z) — ﬁebg’ +C

= z.log (log ) — logzz +C

Long Answer Questions-| (OIQ)

[4 Mark]
. tan §+tan® §
o1 Evaluate : [ ey W
Ans.
tan + tan6 tan 6(1 + tan’6) tan fsec’d
LelI=/ d0=/ d9=/—d0
1 + tan®é 1+ tan®@ 1 + tan®é

Let tanB® =2 = sec? O d@ = dz

/ zdz / zdz
gz T e
1+28 (1+2)(22—-2+1)

Bz+4+C
22—2+41

4+

Now (1+z) (22—2+1) = 5%

z=A(Z-2z+1)+ (Bz+ C) (1 +2)



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

Putting z = 0, we get, C = %
Putting z = 1, we get, B= é
1 1
z _ -1 F
(1+2) (22—2+1) 3(1+2) 22—z+1

dz 1 z+1 1
S T=—3x —+—/——d =—_1
3/1+z ) F a3 F

+‘/ E s dz+1/ ds
8J] 2—z+1 2) 22—z+1

I=—zlog[l+ 2|+ glog|z®> —z+ 1|+ 1 +C ..(i)

142

1 22—1+3
3 d
3><2/z2—z+1 *

142z

= —é-log

Where

P s —é-logll + z‘ + %—loglz2 o 1} + ‘/igta.n"1 (22"1) +C

Putting z = tan 6

I= —élog’l - ta.n0| 5 7 %log |ta.n26 — tanf + 1‘ 3 %ta.n‘1 (2“‘3;_1 ) e

L X2 +1

Evaluate: / ¢ dx
(x+1)

Q.2.

Ans.



2 T
LetI=/e’ b +12dx=‘/ez 1= 2z . dl’=/ez—2 e(B.dxz
(1) (z+1) (z +1)

1—1 1 —1
=e’—2/ezﬂ—2dm=ez—2/e’ - 5 dz
(z +1) T+l  (z+1)

=e* — 2¢°. %f +C [Note: /e’{f(:z:) + f'(z)}dz = €°. f(z) + C]
/2 )
Evaluate: / il
sinf + cos*6
Q.3. v
Ans.

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

and sin’ q+ cos” q= £+ (L= ’)2

3] T
b2

~2tf —2t 128 ~tkg) =2 (-

2 2
) +(3)]
Now, limits are, when 6 = 0, t = 0 and when 8= 3,t=1

w2

) sin 26. df dt
Therefore / Z : =/ 5 2
- | 1
: sin"6 + cos*6 : 2[(t— )"+ ( )]

- 3)]
1

2 0
=tan!(1)- tan!(-1) =I- (= %) -

tan

o = [tan’! (2t — 1)

v -Alr-t



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

Q.4. 0
Ans.
/2
Let I= / sin 2z log tan xdx
0

/2 a a
. I= [ sin2(Z —2)log tan (= —z)d i f(z)dz = [ f(a— z)dz
! Sin ( 3 17) 0g tan ( D) x) X [Sln ce (/ r)axr 6/ a xZ }

/2 wf2
= / sin (m — 2z)log cot zdzx = / sin 2z log (tan z) 'dx
0 0

w/2
=—/ sin 2z log tan xdx = —1
0

2I=0 = I=0

X+ 2

Find: dx
05 ~ /(x2+3x+3)\/x+1

Ans.

-+ 2
Let I = dx
/(x2+3a:+3)\/:c+1

Putting x+ 1 = £# = dx = 2t dt

#4321 L

1312
I=2 / R g / (3) dt |Dividing N" and D" by £
2 g+l



Now, Pult—%=z = (1+—15)dt=dz,wegel
t

V3 V3 V3t
— 2 fant = +C
V3 3(z+1)
, 1
Fmd:/ dx; a # nm,neZ
\/sin’xsin (x + )
Q.6.
Ans.
Let I = f dx

‘/sma z sin (z+4a)
sin” x sin (x + a) =sin” X (>1n X.coSa+ cos x.sin a)

= sin? x cos a+ cot x. sin i)

1
/ .dzx =/ .dx
\/sm z sin (z + a) Sin2:v\/cosa + cot z sin «

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

1/2
S I=/— - .dt=—;/t—1/2dt=— L (t_)+c
sin o/t sina sina \ 1/2

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




Find: — / 55 . 55 5% dx
Q.7.

Ans.

it T — f 55 . 55 5% da

; - T _ z < T _dt
Putting 5* =t = 5%. log 5dx =dtorb .d:z:—m

of _ 5 5% gz o 5t .t dt 1 LI
Therctore.I—/5 .5 .5.d:r:—f5 .5.(10g5)—(10g5)/5 5% db

11 1 t— ; = L
A{.,dln. pultmg 5 u, 5'dt (log 5)

1

¢ N u du
Theretore. I - m 5 . m

1 5
(log5)* Jibndo (log 5)%. (log 5)

5" 4 5 _ 5

(log5)* (log 5)° . (log 5)°

/2
Show that: / log (tan 6 + cot #) df = wlog2

Q.8. .

Ans.



w/2
Let I = / log (tan 6 + cot 6) df

0
/2 w/2 ) 20+ 2
o ﬂ ﬁ S COs
_/ log (L0 +=0)dp = flog ( R )do
0 0
/2
/l : df
— O —_—
- cosf sinf
0
/2

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

w/2 /2 xf2

= —/ (log cos@ + log sin #)d6 = - / log cos 8df — / log sin 6df
0 0 0
/2 /2

=—0f log cos (%—G) dO—Of log sin @ df

1/2 r/2
= — [ log sin 6 df— [ log sin 6 df
0 0

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

w2

/ log sin zdx = _Twlog 2
0

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

/ log sin 6d6. ]
0



Long Answer Questions-Il (PYQ)

[6 Mark]

Evaluate: /(,/cotx + y/tanx) dx
Q.1.
Ans.

Let I'= /(\/cot Tz ++/tan z)dz

\/couTz Vsinz _ p (coszisinz)
I=[ (Y= + v )= S ax

Let(sin x = cos x) = £ = (cos x +sin x) dx = dt

Also sinx-cosx=t

-

2 ) 2 a
F=sn " X+c¢cos" XxX—28nx.cosx=1r

=(sin x - cos x)*

=1 - 2 sin X.cos x = =

dt
Therefore, I = / ﬂf—
\/1 £ V1=12
— /2sin 't + C = 1/2sin '(sin £ —cos z) + C

1
Evaluate: / - -
Q.2 sin?x + sin? x cos2x + cos?x

Ans.



1
Let I / dzx
sin'z + sin? z. cos?z + costz

Dividing N" and I by cos” x, we get

seciz :
Put I = / dz z = tan x = dz = sec” x dx
taniz + tan?z + 1

(1+2)dz ¥ 2 (1+ )
22{

- dz
i 3o o 22_*_%_*_1}
/ (1+§) ; / (1+i)dz
=] —— 7 dz=
(z-1)"+3 (2-1)" + (3
Again, let z— % t = (1+%) dz=dt

” I:/t2+c(li/:z)2 - jﬁ(t‘m 1%)%'
=%tanl(°7§—)+0 ['.'z—%:t]

- i T . 1 (tan’z 1 ;
= —tan ( )+C—ﬁtan ( )+('

V3 Vi3z V3tan
1
Evaluate: 5 5
Q3. COS*X + sIn*X
Ans.
1
Let I :/ dx
costz +sin*z

4

d

- / T [Dividing N” and D" by cos” x|
1+ tan'z

/seczz. sec? z dx /(1+tan2a:) )
_ — = = i ) Ree< e
1+ tan'z 1+ tan'z

Puttan X = z = sec2 x dx = dz




dz [Dividing Nr and Dr by z2]

dt 1 t gk
.'.I:/ = tan 1(—)—l-(l':ita.n 1(—")+C Puttingt:z—%
2+ (v2)° V2 V2 i s [ d

i (2) 0y (S52) €

2x2 +1

Evaluate: | ————
x2(x2 +4)

Q.4.

Ans.

2
Let[:/£4m
z?(z? +4)

Put x* = y, we get

27211 2y
(22 14) vyt

2y+1 A
y

_ B
y(yid)

Now, =

+
=2y+1=A(y+4)+By =2y+1=(A+B)y+4A
=44=1 =

andA+B=2 = B=




4
Evaluate: / Pl
(x—1)(x®*+1)

Q.5.
Ans.
tdx
LetI=/ =
(z—1) (22 +1)

z! O S 1
Suppose s = ETn@m -~ 2 T 1t emeEn

1 A BxyC
Also, let —— s =23 t =
= 1 =A(X + 1)+ (Bx+ C)(x - 1)

Equating coefficients of similar terms, we get

A+B=0

-B+C =0
A-C=1 =2B=C
A- B=1
A+B=0

= 24=1 =5 A=l = B==1-0
3  1z+1
I= 2! d
/( r—1 2m2+1) “
g Aot |« " dpei
‘ 4/z2+1 ./z2+1

= %+z+%log|m—l|—%log|a: +1|—5tan z+C

z? 1
=5 +z+ 3log

Evaluate: f PO N

Q.6 ¢ sin z+cos T

Ans.



wf2 oD
LetI:/ X )
0 sin r +cos &

sin (2 —z) +cos (2 —z)

= /Oar/2 - Fsinz (z =) dz jf(z)dzzofaf(a—z)dx

wf2 5
cos T .
| / - dz ..(ii)
coS Tr+sin &
0

Adding (1) and (if), we get

wf2 4 5 wf2 d
2I=/ sin“x + cos zdz:/ Ly

sin z +cos x sin x +cos x
0 0

x/2
_/‘ dz o / dz
. \/f(‘/iicosz+%sinm) \/§0 cos x. cos 7 +sin z. sin 7

/2 /2
1 dz 1 T
- ey o) P |
\/§f cos (z—I) ﬁ/sec(z 4) z
0 0

[ cos (A - B) = cos A cos B+ sin A sin B]

= 5 [log {sec (¢ — §) +tan (z— §)}] § . o /Sec Sl s
— L [log (sec 5 + tan ¥) —log {sec (~ ) + tan () }]
= L [log (v2+1)  log (sec § — tan §)]

[og (v/2+1)-log (V2 - 1)] = Lo {v‘g*‘l}

log{{‘;_—lll)}— Llog (VZ+1P = Llog (vVZ+1)

Sl ﬁa|~

e o1
Hence, I = ﬁlog (V2+1)



w2

Xsinxcosx
Evaluate: -
sin{x + cosix

Q.7. v

AnNs.

w2

T sinxcoszx
Letsz —4——dz
sin*z + costx

By Property

- w2 (7_2r—;1:) . sin (%—Z) cos (%—3)

= I-— dm a a
sin* (3 —) +cos* (3 —z) /0 f(z)dz ZA fla—z)dz
x/2 ; ) i
Z —z) cosz. sinz
=% I:/ 4 dz [ sin (E—m) = cos r and cos (E—z) = sin :z;]
cosiz + sin'z 2 2
X/2 . '/2 .
_E Cosr.sinr Ao IZSINZ.COST
:>I_2 f sin‘:ncos‘::dx p sin‘:noos"zdx

/2 i /2 §inz. cosz
sin z. cos z T W 2
= 2I=13 / —_— =z / —— [Dividing numerator and denominator by
sin'z + costz tantz +1
cos* x|
/2 /2 sinz.cosz

L oop_=x sin . cos zdr s
2 sd 4, 2 4
sin“z + cos*x tan*z + 1

2 2
Let tan° x=2z 2tan x.sec” xdx = dz

The limits are, when x =0, z = 0;

b
~
|
|y
——
o] 5
|
o
S
~
|
t-lﬂ
(=}



w2

Evaluate: f 2sinxcosxtan ' (sinx)dx

Q.8. 0

Ans.

w2
Let I = 2/ sin z. cos z. tan !(sin z)dz
0

Put sin x=2z= cos xdx = dz

The limits are, when £ =0,2=sin0=0; z

221!
I = 2/ ztan !(z dz—2[tan lz.?:l

0

=2 [%% B O]' %fol lfizdz

1 11422 -1
=7 b *1|z2 dz =7 f dz+j;) 1a~2
:§—[z]01+[ta,nlz/0‘:——1+[——0]
w/3

Evaluate: / _dx_
1+ +/cotx
Q.0. o

ANs.

ki

Let I = f

6

V/sin x+,/Cos T

~
I
=l k;oﬂa

)
1+\/cot % ‘ll‘ 1+
6

=§,z:sin

1
1
—2/ .
o I=tz2

———dx ...(J)



I:i \/sin (%—a:) .
: \/sin (3 —=) +\/cos (7 —=)

dx

3
7 f \/cos x
_ﬂ v/sin z + 4/cos z
5

Adding (i) and (ii), we get

w| 3
I 5

=l 5

eCOSX _*_ e COSX

w e(.'OS X
Evaluate: /
0

Q.10.

Ans.



= eCOS:l‘
Let I=/ - dz ..(i)
eC%I_*_e—COSI
0

etos (7—z) 4 o—cos (7—z)

n ,cos (m—z)
s s / ) d
i

— COS T
/ — dz .. (1)
= ) + eCOS I
0

Adding (1) and (if), we get

% £008 Z

Y fem+emdx fdx [z]s =

xdx

™
Evaluate: / 3
Q.11 0 a?cos?x + b”sin’x

Ans.

™

a?cos?z + b%sin“z

rdx :
LelI=/ == 1)
0

™

P /‘ w4
: acos?(m — z) + b2sin® (7 — )

m™
—
I=/ i ...(i)
/ a2cos? z + b2 sin’z '

Adding (i) and (i), we get

( A " foyane A " Hla—9 dw)

P

ro] 5

a

[Byusing/f(:z:) dx=jf(a—:c)d:c]
0

0



=t —dx = I=Ef
0

o a2 cos? z+bsin? z a2 cos2 :z:+b2 sin? =

. e . 2
Divide numerator and denominator by cos” x, we get

s

. / sec’zdx
I — T
J a? + b’tan’z

vl 3

2 4 b2tanzx

Put btan x = t = b sec® x dx = dt

The limits are, when x =0, t=0 and z = 3, t = 00,

0
W™ - ™ s ‘ll'2
I=E(tan loo—ta.n 10)=E.5 = I=ﬁ
4
Evaluate [x—1|+|x—2|+|x —4]]dx
Q.12. 1

2a a
I=7r6/ > s e [Byusingf/f(:c)da: =2(/f(m)d:c]



Co— /[lx )0 il

4

=/4(x—1)da:+/2—(x—2)dw+/(:z:—2)da:+/4—(a:—4)da:

2

[ -Q-+4:c]4

16—8—2+4)+(

1'2 4
~[F-a + [ 7] 4[5 -
(16—4—,}+1)+(2+4+,
=(5-3)+3 +2+4+,_11+,}

vl_l

w|~+~

3
Evaluate / (3x? + 2x) dx as limit of sums.
Q.13. !
Ans.

[ @x?+200dx
We have to solve this by the help of limit of sum.

So, a:Lb:S,h:E: nh=2
n

jf (32 +2x)dx = lim B f)+ fA+1)+ f(L+2)+. F(l+m—1h]

F =31 +2(1)
FA+m)=3A+h?+2(1+h)=3"+8h+5
f(1+2h)y=3(1+2h)?+2(1+2h) =121+ 16h + 5

fA-m-Dh) =31+ @m-1h?>+2(1+ (n-1)h)
=3m-1 K +8m—-1h+5

By putting all values in equation (i), we get

[f(sz +2x)dx :}!imh[(S)Jr (31 +8h+5)+(121% +16h+5)+...
—0

> +16 + 5 — 4)

...(0)

+[3(n -1 1 + 8 —1)h + 5]

=}1Ljirék[3h2{1 +4+ A+ -1 +8K{1+2+  +m—1)+5u]



[ {1+4+....+(n—1)2:w

—lim {(”k —MI@IRTR) |y it =y iy + 5;11:]
h—0 2

=lim [W.,_ 42-h) Q)+ 10}
h—0 2

_ [2X x4, 4x2x2+10] =34  [by applying limit]

3/2
Evaluate the following: / X cos 7 x|dx
Q.14. 2

Ans.

3/2
J'DJF | xcosmxldx
As we know, cosx=0 = x=(2n—1)g,ﬂEZ
_ 1
cosmx =0 = r==
2

For 0<x<%, x>0

cosmx >0 = xcosTmx =0
For lcxczé, x>0
2 2

cosmx <0 = xcosmx <0

3/2
jﬂ | x cosmx | dx

1/2 3/2
= I xcosnxdx+f (—x cosmx)dx
0 1/2

I II
. 1/2 . . /2
sin mx sinmx xXsinmy
= [x L —_[]”2 1. dx —[ f
T T /2

1/2
x . 1 X . 1
= —S]I"ITUC+—2COSTI:.1’. — —S]I‘ITEI+—2COSTLT
o

3/2 sinmx
~L

3/2

1/2

and{l1+2+...+(n-1)=

T

(n—1mn
2

dx

]

...(1)



T xsinx
Evaluate: / —dx
0.15 o 14+cos2x

Ans.
Let [ ([r_Xsinx . )
0 1+cos®x
:I(n—x)si;l(n—x)dx ["'I;f(x)dx:.[;f(ﬂ_x)dx]
o 1+cos™(m—x)
T(m—x)sinx .
= I:I—zdx ()
p l+cos™x

Adding (1) and (i1), we get
2T =i ——— —dx
0 1+cos™ x

Put cosx=2z = —sinx dx=dz

The limits are, whenx =0 = z=1landx=n1 = z=-1

-1 1
2[=-xm dzzz j dzzzn[tan"lz]]
11+Z _1].+Z -1
2
— -1 -1 _ T T T
=n[tan 1-tan (-1)] TE[4 ( 4)] >

/2

2
cosx
Evaluate: ' -
cos2x + 4sin2x

Q.16. -

Ans.



/2 cos’ x m/2 cos? x
Let f:j 5 zdxzf > 5 —dx
p cos” x+4sin”x p cos” x+4(l-cos” x)
_“j:z cos’ x B n][24 3cos’x—4 e
0 4-3cos? x 0 4-3cos’ x
/2 :u’2 2 _ nf2 2 d
__1 1_;2 dr=_1 I dx+4 f Lz_l[x]gfzi [
3 5 4—3c0s8" x 4-3cos’x 3 3 o 4sec”x-3
1 ¢ 47/ sec?xdx Lettanx=z = sec’ xdx =dz
:___+_f =
2
32 35 4(1+tan’x)- Theli.mitsare,x:gjz:oo;x:(]iz:(}
47 dz T 4 7 dz
R Feve i e
0 0,2,
2
e [ _li[:=—£+g[tan_12z]°°
6 3 1 6 3 0
Y
n 2 1 2[75 ] T, T T
=__4+= +——_ P
7 3[ta:nootan(]] 320 c 3%
m™
X
Evaluate: - —dx
1 +sinasinx
Q.17. 0

Ans.



m
Let I:I+dxzj' i dx
Dl+smasmx 01+smu.sm(n—x)
H T x
:I - . dx—j - —dx
01+S]I1CLS]III 01+sma.smx
b
I=n| LT
D1+sm(:r,.sm:r.
o b
= ZI:'n:I .dx . :nI x
p ltsina.sinx g Stan
1+sina. .
1+tan® =
x (1+tan2 "—T)dx T sec? * dx
2 2
=T =T

U'1+tar12%{+2sinu::f;.tamE Dtan2§+25ina.tan£+1

Lettangzt = seczgdx:Edt;x:D =D t=0andx=n> t=

2l = 211:] at
2 +2sinaf+1
< dt
I==n
'[t2+25int1t+si112{1—sin2a+1

dt T
(t+sina)? +(1-sina)

T 4 t+sina | T
= tanmT ——| =
cosQ cosa

T

o— 5 =

(t+sin or,) +0::-s2 a.

x L]
tan—tsind
-1 2

tan
cosa cosa 0
__ T [x -1 ] (:rt )_Jt(:rc—Za}
— —tan" (tana)|=——(% —a)="r—+
cosa [ 2 ( ) cosa \ 2 2cosa

Long Answer Questions-Il (OIQ)

[6 Mark]



. [ [T

-z
LetI=/ de

Putting
VT =cos b, i.e.,z=cos’d = BO=cos ' /zanddz=—2 cos @ sin dh, weget

1 — cos#@
=/ s (—2 sin#@ cos 6)do
1+ cosf
sin g 6
= —2/ (sm 6 cos ) df = —2/ 5 (2sin—cos—cos 0) de
2cos? -2- cos -2- 2 B

6
= —2/25m2§cosé?d9= —2/(1 — cos @) cos 6d8

=—2 /(1 — cos @) cosf. df = —2/(cos 0 — cos’0). df

=—2/cos 0+/2cos20. df = —2sm0+/(1+c0529).d0

in 26
sin X

=—25m0+/1.d0+/cos 20. df = —2sinf + 8 +

= —24/1 — cos?8 +0+2—'1c°;w+0:—2\/1—m+cos VT +yTzi—z +C

2
Find: / s dx

0.2 (xsinx + cosx)*

Ans.




2

zédzx T CosST T

Let I:/ 2d:c:/ 5 dz
(z sin  + cos x) (zsinz+cosz)” COST

T
Cos T

I COs8 T

Integrating by parts, taking as the first function and as

(z sin z4cos z)*

the second function, we get

T COS T d T T COS T
I=2=2 . dx — —_— .dz|d
mz/(zsmz+cos:c)2 ‘ /[dz(cosz)/(zsinz+cosx) z] ‘

T cos xdx

Now, let us first evaluate / 5
(z sin = + cos x)

Putting (x sin x + cos x) = {, then (sin x + x cos x - sin x)dx = dt ie, x cos x dx = df, we get

/' T cos T . a1 ik
(z sin z + cos z)* t2 t (z sin  + cos )
cos r+xsinw =4
Hence, [ = 2. —— —/ e . dz
(= 5 Fens ) cos?z (z sin = + cos z)

. 1 2
~ sz © (z sin z {cos 1) +/Sec z. dz

= = +tanz+C

cos z(z sin z|cos )

) - =
Z4ISIN"Z{Sin T CoS T

. +C
cos z(x sin T {cos z)

cos z(sin -z cos I)

= _ A
cos z(z sin T icos )
2 .
T dx sinz —x cosx
/ 2=( . L
(z sin z + cos ) (z sin z + cos z)
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