Integrals

Multiple Choice Questions

Choose and write the correct option in the following questions.

i

sz 8’3 dx is equal to [CBSE 2020 (65/5/1)]
T 1 .4 1 3 1 .2
(a) ge’ € (b) EHI A (c) ¢ & (d) Ee’ +
e*(1+x) .
7 5 dx isequal to [CBSE 2020 (65/3/1)]
cos” (xe”)
(a) tan(xe®)+C (b) cot(xe”)+C (c) cot(e®)+C (d) tan[e*(1+x)]+C
[ e (cos x — sin¥)dx is equal to
(a) e'cosx+C (b) e'sinx+C (¢) —e*cosx+C (d) —esinx+C
—2 3 isequalic [NCERT Exemplar]
sin“xcos*x
(a) tanx+cotx+C (b) (tanx+cotx)?+C
(c) tanx—cotx+C (d) (tanx - cotx)>+C
If [ 381 - Seﬂ dx = ax+blog|4e* + 5¢7|+ C then [NCERT Exemplar]
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13.
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15.

16.

fllx-ZI
4 ¥=2
(@) 1 (b) -1
. dx
* sin(x — a)sin(x - b)

dx, x # 2 is equal to

is equal to

(a) sin(b-a)log M

sin (x —a)

in(x—b
(c) cosec(b—a)log i i

sin(x -a)
[tan™ Vxdx is equal to
(@) (x+)tan™yx-yx+C

(©) vx-xtan?/x+C

A rEey.
e T dx is equal to
X _er
a £C by ——+C
e 1+x2 e 1+27
[2**2dx is equal to
(@) 2"2+C (b) 2*"%log2+C
s
T
[ sec’x dx is equal to
s
T4
a) -1 ® 0
» xg
The integral | uziﬁdx is equal to
¥

+1)
1 1A
Bzl i
(a) 51( = xz)
T8

J' tan2(2x) dx is equal to
0

(@)

1 =5
+C () é(4+x—2) +C

4-m 4+m
8 ® 8

Lb:: f(x)dx is equal to

@ [ fix-c)dx

®) [ fle+opdx

[CBSE 2023 (65/5/1)]
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[NCERT Exemplar]
" b 1 sin(x — a) ‘C
(b) cosec(b-a)log G

. sin(x — a)

(d) sin(b-a)log m +C

[NCERT Exemplar]

() xtan” Vx—Vx+C

@ Vx-(x+Dtanyx+C

[NCERT Exemplar]
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[NCERT Exemplar]

A gobem gy L8
© 77+ @ 1U(x2 ) e
[CBSE 2020 (65/4/1)]

© 4;7{ @ 4;7r

[NCERT Exemplar]

@ [ fdx

© [ feodx

If fand g are continuous functions in [0, 1] satisfying f (x) = fla - x) and g(x) + gla - ) = a, then

Joa flx).gx)dx is equal to
@ % ®) 5k foxydx

1 P +x]+1

dx is equal to
1 +2x]+1 4

(a) log2 (b) 2log2

[NCERT Exemplar]
© F feodx @ afy f(x)dx
[NCERT Exemplar]

© %logz () 4log?2
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e e e
(a) a—1+5 b) a+1—§ (c) a—l—E
2
18. [lxcosmx|dx is equal to
2
8 4 2
@ = (= © 5

19. Iff(x)= x+ %, then f(x) is

2
(@) P+loglxl+C (b %+log|X|+C © §+log|x|+c

3
20. The value of | zx dx is
2 x*
3 1
(a) log4 (b) log = (c) 7 log2
2 2
2
21. [ y4-x*dx equals
o
() 2log2 () -21og 2 © %

2. H % (f(x) =log x, then f(x) equals :

(b) x(logx-1)+C (c) x(logx + x) + C

) 2 x s
23. | sec - dx is equal to:
0 /

1 1 j
@ = ® -7 (o) 3

24, If %[ﬂx)} =ax+band f(0)=0, then f(x) is equal to

2

2
(@) a+b (b) %+bx (c) %-t-bxh:
tanx -1

tanx+1

25. Anti-derivative of with respect to x is

i3
(a) SECZ(E— x)+ (&
+E

(©) log (d) ~log

sec P -Xx
secx
/

26. e T
sec x - tan x

dx equals

(@) secx—tanx+C (b)secx+tanx+C (c) tanx-secx +C

Answers
1. (a) 2. (a) 3. (a) 4. () 5. (a)
8. (a) 9. (a) 10. (c) 1L (d) 12. (d)
15. (b) 16. (b) 17. (b) 18. (@) 19. (b)
22, (b) 23. (a) 24. (b) 25. (0) 26. (b)
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(d) log%
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(d) —v3
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Solutions of Selected Multiple Choice Questions

1. Wehave,I=J_xze’3dx
3 2 2, 4t
x’=t =3x"dx=dt =x dx—?

e B 1 [eldt = 7& t+C
s T3
= %e" +C
*. Option (a) is correct.
e(1+x)
cos” (xe”)
letxe*=t = (xe"+e")dx=dt
= (x+1)efdx=dt
dt
cos’t
= I=[sec®tdt=tant+C = tan(xe") +C

2, LetI=]

*. Option (a) is correct.

dx (sin?x + cos?x)dx
4. I=f -2 2 =j -2 2
sin“xcos“x sin“xcos"x

= [sec?xdx + [ cosec’xdx = tanx — cotx + C
*. Option (c) is correct.

x-2|
6. I:_{ )

: ""2'=i—

ie., |x—2|:{

dx, x#2

x-2 ifx-220
(x-2) ifx-2<0
x-2 ifx=2
—(x-2) ifx <2

2)

=1

1 P
= [- (x_z)dx——fdx——[x}

-[1-(-Dl=-2
. Option (d) is correct.

7. 1=

T . sin(b - a)

1

sin(x — a] sin(x — b)

sin(x —a—x+b)

sin(b — a)
1

/

sin(x — a)sin(x — b) *

sin{(x—a)—(x—b)}

sin(b - a)
1

sin(x — a)sin(x - b)

sin (x — a)cos (x — b) — cos(x — a) sin(x — b))

sin(b —a)° sin(x —a)sin(x - b)

sin (b a)’

sm(b

sin(x—a)sin (x - b)

f[cot (x —b) —cot (x — a)]dx

dx



W[log\ sin(x - b)| ~log| sin(x-a) |]+C

sin(x — b)
sin(x - a)
.. Option (c) is correct.

10. [2%%%dx=[2%. 2%dx =2 [2%dx

X x+2

+iC

= cosec(b-a)log

=27x

log2 Lo log2 *C

Option (c) is correct.

E
1

11. Wehave [ sec®xdx=[tan x]

L R PP
&|-a

T[ (it
—tan4 —tan( 4) 1+1=2
~. Opton (d) is correct.
/8 n/8
13. | tan®(2o)dx= | (sec?(2x)-1)dx
0 0

[ "

T
Ty gz . LB
o TR T 2TE
.. Option (a) is correct.

4-m
8

15 1= /98 = [ fla-gla—n)dx= [ f0)(a- g ()
:aj-ﬂf(x)dx—ff(x).g(x)dx = I'= aff(x)d:r—f = I=%ff(x)dx
0 0 0 0
. Option (b) is correct.

1 P x|+1

6. I= [
g x"+2xl+1

! X 1o xl+1 1olxl+1

= 2 r 2 x=0+ R

a P +2lxl+1 a P +2xl+1 o (Jx[+1)

[odd function + even function]

1 + 1

B lzdx:ZJ
0 (x+1) 0

1
x+1

dx = 2|lﬂg|x+ 1 ||; =2log2.
. Option (b) is correct.

2 2
18. Since I= [|xcosmx|dx =2 [ |xcosmx|dx
2 0
1
2
= 24 [ |xcosmx|dx +

= |xcosmx |dx + |xcosnx|d
0

NI o
N\u\_
Il
Ao

.. Option (a) is correct.



W e + 1 ,we get
Integratmg both the sides w.r.t. x, we get
1 2
,ff'(x)ﬂf(x+;)dx = f(x)=%+ngIxI+C

-. Option (b] is correct.
3 xdx 3 2x
20. g = —,
xX+1 241

1 - 1 i} 10
dx = [log(x* +1)], = 7 (log 10~ log5) = EIOg(?)

=Elog2

.. Option (c) is correct.
21. Wehave,

2 2 .
[Va-xtdx= [ /(2)?—xtdx
0

Q

2
X oz 5,4 . ax Ll =
=|/(2) = Fi— —| = g =
2\(} X' +osing 5 : 2sin"1=2 5 =T
~. Option (d) is correct.

d(f0) _
dx

22. Given,
On integrating both sides, we have
= fix) = llog xdx = [1.log xdx
= flx)=logx.[ 1dx [ (% logx.fla'x)dx
1
= f(x]=10gx><x—_[;xxdx
=2 flx)=xlogx - [dx=xlogx-x+C
=5 fix)=x(logx-1)+C
. Option (b) is correct.

n L
e il 2]
23, L sec (x 6 dx =|tan| x 5

T = n
—tan(g—g)—tam(ﬂ—g) = tarlU—tan( 6) 0+tan

. Option (a) is correct.

|,_

O\|?=i
-
wl

d
24. Given, E[ﬂx)] =ax+band f(0)=0
On integrating both sides, we have

2
f(x)=f(ax+b)dx=%+bx+c

2
= f(x)=%+ bx+C )
Also, f{0) = 0, we have from ()
o= pmn o g

Putting in (i), we have
2
ax
=—+
flx) 2 bx

- Option (b) is correct.



25. We have,
J.ta.nx—l _ J.l—tanx
tanx+1 1+tanx

s
- log|sec(z—x)

=—J‘tan(£—x)dx= +C

4

(5-)
sec|—-x
4
.. Option () is correct.
secx secx(secx+tanx) |
f dx =] 7 5 dx
secx —tan x sec x—tan" x

+C

=log

26.

= [(sec®x + sec x tan x)dx
= [sec®xdx + [secxtan x dx = tan x +secx + C
Option (b) is correct.

Assertion-Reason Questions

The following questions consist of two statements—Assertion(A) and Reason(R). Answer these
questions selecting the appropriate option given below:

(a) Both A and R are true and R is the correct explanation for A.

(b) Both A and R are true but R is not the correct explanation for A.

(c) A is true but R is false.

(d) A is false but R is true.

& J10-x
. ¥ -
1. Assertion (A): éf i+ 0= dx=3
b b
Reason (R) : [ fix)dx= [ fla+b-x)dx [CBSE 2023 (65/5/1)]
a a
2. Assertion(A) : | v 1 Sdx = tan™'x + C, where C is an arbitrary constant.
+x
; d ey 1 |
Reason (R) : Since —tan x= e .'.fizdx =tan x+C
dx o 1+x

3. Assertion(A) : | 1, dy=yx+C
2\/‘I

Reason (R) : [cosxdr=sinx+C

2
4. Assertion(A) : If f'(x)=x+ T j > and f(0) = Othen f(x)= x? +tan " x.
2%
n+1

Reason (R) : [x"dx= 4

-
n+l g

s

2
5. Assertion(A) : f cosxdx=1
0

Reason (R) : If f{x) is continuous in [a, b] and [ f(x)dx = $(x), then ff(x) dx = ¢(b) - ¢(a).



1
6. Assertion(A) : [ — 1 dx=—
0 v"’].fx2
R R O T N
eason e .= g tan
/2
7. Assertion(A) : f v1i+tcosxdx=2
0
dx _ o ]
Reason (R) : J-.,——loglx+\fx +a2|+C
y‘x2+a2
log x)*
8. Assertion(A) : f%dx = %(log 0i+C
Reason (R) : J‘%dx=logx+C
Answers
1. (@) 2. (@) 3. (b) 4. (b) 5. (a) 6. (b) 7. (b)
8. (b)

Solutions of Assertion-Reason Questions

8 J10-x

LI=[———"2 g
z‘f«,sfx+‘,-'10—x " @
Alioi= [ e x

T3 V/B4+2-x+/10-(8+2-2)

w4 (i)

3 V1I0—x +yx

Adding (i) and (if), we get

8/ / 8
vx+y10-x 3
2= | ——F——dx=[dx= =8-2=6
2J‘\,‘x+v'10—x * Zf webela
= I=3

So statement A is correct also statement R is true and gives correct explanation of the statement A.
. Option (a) is correct.

2. Clearly, both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).
.. Option (a) is correct.

3. We have, J'%dx =[d(/x) =4/x+C
2\.’x

Clearly, both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation
of Assertion (A).
. Option (b) is correct.

1
4. Wehave, f'(x)=x+
f@) vy

2

= flo= Jf'(x)dx= J‘lx+(1_'_1—x2)}dx=x?+ tan"x+C

1.4
:f(x)=%+tan*x+c - f0)=0 = f(0)=0+tan0+C=0+C=C



2
= 0=C .'.f(x)=?+tan'1x

Clearly, both Assertion (A) and Reason (R) are true but Reason (R) is not correct explanation of
Assertion (A).
. Option (b) is correct.
n
2 /2 T
5. Wehave, | cosxdx =[sinx]}’" = sino--sin0=1-0=1
0
Clearly, both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).
. Option (a) is correct.

1
6. Wehave, | ——dx= [sjn’lx]z, =gin1-sin"'0

0 '\,’;1—1

:E,U:E

Clearly, both Assertion (A) and Reason (R) are correct and Reason (R) does not gives correct
explanation of Assertion (A4).
. Option (b) is correct.
/2 T2 ¥ ’ /2 5
7. [ Vl+cosxdx= | ,/2cos’ (—) de=y2 [ cosy dx
0 i ¥ 2 0 -

/2

= 2/2[sin 2]7/*

e ; 1
=2f’2[' ——si D]=2:‘2 ==l
¥ sm4 sin v lv"z

S0 statement A is correct.
Also statement R is correct but R does not gives correct explanation of A.
. Option (b) is correct.
>
(log x)

x

8. I=] dx

Putlogx=t ﬁ%dx=dt

3 logx)
2 t (log
= =—+(C= +
1= [#dt g *C 5 @
So statement A is correct.

Also statement R is correct but R does not give explanation of statement A.
. Option (b) is correct.

CONCEPTUAL QUESTIONS

1. Evaluate: |- 5 [CBSE 2020 (65/3/1)]
9+4dx
dx 1 _I(Zx)
Sel. = —t = 2+ Y;
ol. | i B an™ |3 c 2+ Y2

[CBSE Marking Scheme 2020 (65/3/1)]



C L . 5171
2. Find: [———dx
10

Sel. I= J.(Z(S_X)*%(Tx))dx - 2

1

=
5*log5 5(29log2

&

[CBSE 2020 (65/4/1)]

1

[CBSE Marking Scheme 2020 (65/4/1)]

G2
3 el P [NCERT Exemplar]
Sol. Tt I*fx2+2d
ol. Le W
3
='[(x_1+x+l)dx
g
—J'(x—l)a'x+3jx+]dx
2
=?—x+3log|x+1|+c
3
4. Evaluate: lex—l\dx [CBSE 2020 (65/1/1)]
1
Bal. ] o 9 i
| B
RS T RN

Q=% 90a da

gy 2 O NSy ol

L = 9-2-14y

_ [Topper's Answer (65/1/1) 2020]

[CBSE 2020 (65/1/1)]

Sol,

[Fopper's Answer 165/1/1) 20201




6. Find: [ z [CBSE 2020 (65/1/1)]
V9~ dx
sol. [T _an
B e
L hETY
h I |
= Y Y el
i gt [ B
£ 1 97/ A \C NG A .
4B Na [Topper's Answer (65/1/1) 20201
7. 1 [ dz ;= 5 then find the value of a [CBSE 2020 (65/4/1)]
o 1+4x
! dx T
Sol =
6{. 1+4 8
= %[tan‘ileo-% ¥
=} a—% V2

8 Find the value of jﬁ x-5|dx

4 4 15
Sol. [lx-5ldx=[(B5-x)dx = 5
i 1

[CBSE Marking Scheme 2020 (65/4/1)]

[CBSE 2020 (65/5/1)]

Ya+ Y

[CBSE Marking Scheme 2020 (65/5/1)]

9. Find [x'logx dx [CBSE 2020 (65/1/1)]
2
Sol. I=[xlogxdx= logx.%— J.;? dx )
rlogx  x°
== ¢ *
[CBSE Marking Scheme 2020 (65/1/1)]
Very Short Answer Questions
; dx
1. Find |— = [CBSE 2021-22 (Term-2)]
L 4y — x
dx
Sol. We have, f I 5
ydx—x
_ dx =f dx f dx
V- -x) TP -dx+a-4) Y {x-27 -7}

dx i dt
————— = 75— wherex-2=t —dx=dt
JRP=(x-2F ~J@P (1)

-f

i [f)oces (e
=sin 2 =sim 2



« d.
2. Find | P = [CBSE 2021-22 (Term-2)]
X =6xt+13
Sol.
’ { o A ,
J mon 3 1y sl |
T oA A ) T
U T wa wA4 |
iz 3 f .8 f g tar - L‘)!,:_n_.)"}_
I I L |
1 = ) down _L_;{:z\ +¢ .
Rz i o wwer. 2T comian )
i, [ foL. =yt a
L J wmer o™
s e o
At ¥ - L daw! [ 23t C S |
% L) [Topper's Answer 2022]
1
3. Evaluate: [ x*e*dx [CBSE 2021-22 (Term-2)]
o
1 1 .
Sol. [xPedx=[x?¢"] - | 2xe"dx 1
0 a
= [xze‘—erx-!-Ze’]lu %3
=eg=2 Y
[CBSE Marking Scheme 2021-22 (Term-2)]
3
4. Fing: [20 X5 [CBSE 2020 (65/2/1)]
cos X
: 5 sin’x
Sol. Given Integralis [=[=—"dx Y
cos x
Letcosx=1t
= sinxdx=-~dt L4
-1 .1
= ltTthT‘lm
S
=5 ot -
5 3
= : = c C or SEE X et +C 1
5(cosx)®  3(cosx)® 5 3

[CBSE Marking Scheme 2020 (65/2/1)]



x

5. Find [——————dx. [CBSE 2020 (65/5/1)]
FEIRE2
X _ x s ( -1 i 2 )
L Ix2+3x+2dx I(x+l)(x+2)“x et taea)ix 2
=-log |[x+1| +2log [x+2[+C 1

[CBSE Marking Scheme 2020 (65/5/1)]

1

211
6. Evaluate | [?‘? o™ dx. [CBSE 2020 (65/5/1)]
1
1
Bol. PulZr=it. . d:c=5df 7]
21q 1 2 O |
Do A e | |5 s N e e |
_lf = ZxZ]e dx—éf ' tZEdf Ya
LR
-lFl-5-7 S
- [CBSE Marking Scheme 2020 (65/5/1)]
T
7. Find the value of [ x(1-x)"dx. [CBSE 2020 (65/5/1)]
o
1 i 1
Sol. [x(1-x)fdx=[(1-x)(1-1+x)"dx= [ (" -x""Y)dx 1
i) 0 a
a2 IA 1 1 1
a1 w2l ntl nr2 ¥ @med@m+2) c
[CBSE Marking Scheme 2020 (65/5/1)]
= - x-1 %
8. Find: [ oo n—rdx [CBSE 2019 (65/5/1)]
x-1 __A B _x-1 _x-1
Sol. . 7(1_2)(1_3) _—x—2+—x—3’ where A x_3 Jr=2&B x=2 |,
o ooy -
A=_r=-148=12
~ - o . B
(x=2x-3 x-2) (x-3)
. x-1 N dx dx
= _|mdx——jx_2+2fx_3 =-log(x-2)+2log(x-3)+C
= JLdX:—IG (x-2)+log(x-3)2+C=lo s +C
(x-2)(x3) & 8 T
! 9 1+tanx .
9. Find: _ﬁ[il_mx dx. [CBSE 2019 (65/5/1)]
Pawtans . ¢ T
Sol. _1[£4 1 tis dx —_ﬂ{qtan( 3 +x)dx

_TE0/4 =log Sec(%) ~log sec(g -3 %)

= log(v'2) - log (sec(0)) = log(v2) - log1

n
= log SEC(4 +x)

Fis 1
= logv2 = ElogZ



W ek [CBSE 2019 (65/4/1)]
V5 - dx - 247
Sol. [— dx - dx
V5—dx 23 T Y7-2-dx-2x"
dx T dx

VT-20eaed) 20 T gy

1 d 1 izt 1 )
:TJ%ZTSHII f7 +(C =—=sin" ( ’?(x+1))+C
v2 / ,?2 ( +1) \‘ 2 V2
y (» _) &
11. Find: \‘ezmdx [CBSE Sample Paper 2018]
. T 1+cos2x

, /TFsiE

Sol. I=[e F ooy dx

dx

[ y'sin” x + cos” x + 2 sin x. cosx
=15
1+cos2x

T
=g J/(sin x + cosx)? i sin x +cos ¥ -
1+ cos 2x 2 cosx
sin x cos x
Ie"(—+— dx

coszx COS2 X

[ " (sec x +sec x . tan x) dx

1
M\»——‘ K= R

¢ secx+C [ e*(Fx)+ £ (x))dx=e" f()+C]

=1
12. Evaluate: [} timizxdx [CBSE Delhi 20111
+

Sol. Lett=tanly = dt= dx

1+22

Alsowhen, x=0,f=0and whenx =1, t=%

1tanx

j01+ Sdx = Iotdf
JET# a1 o i
T2k " z2l1e 32
A dx
13. Evaluate: || — [CBSE (F) 2009]
V2x+3
Sol. Let I= L——Ju(21+3)'1/2dx
214‘3 —1/‘2+1 2X+3 1,"2
[ (et g 55
e X =
(z+1)x2 2 %2 |,




14.

Sol.

15.
Sol.

16.

Sol.

Sol.

The acceleration of an object is given by a(t) = cos(nf), and its velocity at time t =0 is = Find

296"
the net distance travelled in the first 1.5 seconds.
We know that, velocity is given by
t
v(t) =ov(0)+ | a(u)du
i}
where (f) is velocity function, v(0) is initial velocity and a(u) is acceleration.
ol
o) =5 +3 cos (mu)du
i} [si.n T ]‘ T o
=—+ =3
o T b tm sin(mt)
. Net distance travelled is
3 LA
= 5(1.5)-5(0) = 5(5) -s@)=| ?(EJ' si.n'rti‘)dl
o
A T oM
= 71‘[2 = HCOSME = +n‘2 metres
Find: [e*(cosx - sinx) cosec’x dx [CBSE 2019 (65/5/1)] INCERT]

Let I = [e*(cosx —sinx) cosec’x dx = [ e¥(cotx. cosecx - cosec x) dx
= [¢*cosecx cotx dx — [e*cosecx dx
I I

= [e"cosecx.cotx - cosecx e* + C + [ — cosec xcotx e*dx
[Using integration by parts for 2nd integral]

= [¢*cosecx. cotx dx — e“cosecx + C — [ e* cosecx. cotx dx
=—¢cosecx + C.

" c0s2x — cos2u
Find: fmdx [CBSE (AD 2013]

cos2x—cos2a . (2cos?x -1) - (2 cos?a-1) _ . cos?x — cos?a
CosX —cosa dx = [ COSX—cosQ o2l COSX —COsQ
=2 (cosx — cosa)(cosx + cosa)
(cosx —cosa)
=2[cosxdx+2cosa [1.dx =2sinx+2xcosa+C

Let I=]

dx =2 (cosx + cosa)dx

Short Answer Questions

Find: [e¢*.sin2x dx [CBSE 2021-22 (Term-2)]
Let 1= [e*.sin2xdx
I
Using ILATE we have
I=sin2x [ e*dx - f(

dsin2x
%._fe’dx)a’x
x

= I=sin2xe* - [2cos2xe*dx =sin2x.e’ -2 [cos2x e“dx
1 1

dcos2x

T.Ie’ dx)a‘x (Again using ILATE)

= I=sin2xe - 2[c032x [e*- f(



Sol.

Sol.

= I=¢"sin2x - 2[c052x.ex =f=2 sian.e”dxl
= I=¢"sin2x - 2e*cos2x — 4 [sin2x e*dx
= I=e"(sin2x-2cos2x)-41+C;
= 5I=¢*(sin2x-2cos2x)+C

I= %1 (sin2x — 2cos2x) +

I= %x(stx 2cos2x)+C Where C =%)
Find: [ B S—

(x*+1) (" +2)

We have, [ = f s

— dx
(x*+1)(x*+2)
Letx* =t = Zxdx=2a't

[CBSE 2021-22 (Tern-2)]

J L dt
£+l)(i+2) T+1)(+2)
L (E+2)-(t+1)
e
1
j(f+1 t+2)dt ft+1df Jt+2df
= I=log|!+1|—log|t+2|+C
1 2+1
=log|——— r+2 +C= lg ) +C
" 2x ¥2+1
5 dx=1 i
J(:('2+1)(xz+1) x=Ro8 x2+2|
4
Find: [ mdx [CBSE 2023 (65/5/1)]
- X
4
X
e a il
L
o o Jca—x2+x—'l)x4 (x+1
; = 4 3
(x-D(x?+1) x*-x"+x-1 _x.'_.xrlex
1 1 P +x
s, [T G S — x
* P¥ox+xo1 x (x-1x2+1) P +x-1
z = +1

e =

— 4
G-D2+1)

Jlx+1+ dr = [xde+[dx+]

]

S T I
(x-1)(x2+1) (x=1)x*+1)

2

X
= 7+;(+Il

1
(x~1)(x? +1)
. 1 __A  BxtC
(x-1)x*+1) x-1 ?+1
AP+ 1)+(Bx+C)x-1) AP +A+Bxr*+Cx-Bx-C
B (x-1)(x%+1) B (x-1)x*+1)

Where I; = ]




(A+B)x*+(C-B)x+(A-C)
: (x-1(2+1)
= 1=(A+B?+(C-Bx+(A-C)
Equating both sides like powers of x, we get
A+B=0 = A=-B
C-B=0 = C=B

A-C=1 = -B-B=1 = -2B=1 = B=%
i b
E
1 1
1 1.1 T3%3
(x-1)(x*+1) 2 =x-1 ¥ +1
1 ] 1. (x-1)
= =% =
T s T
1. dx T,x=1
wh~ghpi-al st
1 x 1 dx
= gloel gl gl
=llog|x 1] (xff a’x+%tan x
. 1o Lar.2 LIS
= 2lcrgl.'t’ 1|—4log|x +1|+2tan x+C
2
- AL e 1 2 1.
=5 +x+210g|x 1|7410g|x +1|+2tan =S
" 1
4 Findi) Y i CBSE 2023 (65/1/1
" J\«’x(\'x+1){‘.x+2) * [ (65/1/1)]
1
Sol. Wehave,fmdx
Let yx=t = ﬁdx dt :#dr=2df
2~,x VX
B j:+1}(:+2)
o #+2)-(+1) ( 1 -1
=2[ (t+1)(t+2) i)y Al g
=2[loglt+1]-loglt+2[]+C
~ i+1]. . Vx+
=2log vy +C=2log Jx+2 +C
g opeaef 0L
5. Find: [ e e S dx [CBSE 2023 (65/1/1)]
1
Sol. We have, 'r—ms(x—ﬂ)cos(x—b) dx
_ 1 sin[(x—a)—(x -b)]
" sin(b—a) * cos(x —a) cos(x - b)
_ 1 fsirl[(x—a).cos(x—b)—cos(x—a)sin{:r—b)] i
" sin(b-a)° cos(x—a).cos(x—b)



= ﬁ” tan(x - a)dx - [tan(x - b)dx]
= m[lcgl sec(x —a) |~ log | sec(x—a)| |+ C
N secx-a) . _ 1 e S50
sin(b—a) 8 sec(x—b) “sin(a-b) 8 sec(x-a)
1 cos(x —a)
= +C
sin(a —b) cos(x-b)
. dx
% B ———, [CBSE 2023 (65/2/1)]
vsin“xcos(x—a)
dx
Sol. Wehave, [——F———
ysin”x cos(x —a)
_ dx
Vsin®x{cosx.cosa +sinx.sina}
_ dx _ cosec’x
Vsin'x{sina +cosa.cotx} ° vsina+cosacotx
; Ix(- a). %
Let y/sina +cosacoty =t —X,_(_ cosa).cosec’t , _
2y/sina + cosa cotx
cosec’x 2
= = =
y'sina + cosacotx cosa
=7 -2
= +
= cosch i cosa B
> — ysina+cosacotx +C
cosa

7. Evaluate: _I;'m‘q log(1 + tanx) dx
Sol. Let [= HM log(1 + tanx)dx
LoI=f log[l + tan(% - x)]dx

tan% —tanx
og|l+————|dx

T
1+ tan—.tanx
4

2 7{]1[/41

_ [n/a 1-tanx _ (mid
| log[l + e dx—J;3 log
_ /4 2
I= log 1+tanx
Adding (i) and (ii), we get

dx = j]’m [log2 - log(1 + tanx)]dx

[CBSE 2023 (65/2/1), (AI) 2011] [NCERT]
)
(By using property [j f(x)dx = [} fla—x)dx)

1+tanx+1—tanx]dx
1+tanx

_.(§)

2= ["*log2dr = lcngJ'D’[m dx = log2[x]7/*

g e
T1% Tee

2
1-x+
A)dx

8. Find J‘e“’"**( E
. AFEx

.w.lx(lfﬁxz

Sol. Wehave, I=]¢ 5 )dx
1+x

[CBSE 2023 (65/2/1)]



Let cot™x=0 = x=coth

dx=—db

-1 1
dx=d6 =
x 1+x?

~ I=—[e®(1-cotO+cot?0)d0 = —[ e (cosec? - cot 0)d0
= [¢® (cotB — cosec?0)d0 = [ e® {cot B+ (- cosec?f) }db
| }

f8) (0
=éf coth+C CoJe D+ Fx)de =" fx)+C)
_ cotx = cot™x
=¢ 2+ L= xe +
9. Find: [—% 4 [CBSE 2023 (65/3/2)]
sin 3x
Sol. Wehave,I= [ C.OSI dx
sin 3x
cos x dx
= o C————
3sin x — 4sin’x
Letsinx=t = cosxdx=dt
=] i f dt _ ;1J. dt
T4 T T t(3oa?) 4 t({z i]
T4

1 A. B, &
V3 ) V3 ] t /3 V3
t(t - (t + 5 f= ¥ 5
3 V3 V3
= Al#- —) + ( —) + ( )
= 1 A( 1 Bt 2 Ct 2
For the value of A, putt =0
1= AX (—

(1

5o a

For the value of B, put t = 73

/ 3 2
= gx I3y "3= x = ==
1=:RB 2 2 B > =B 3

V3
For the value of C, put = -

i
1-Cx( "3)x( 2o 3 2

3)—Cx—:C=—

2

—de

2
1 2 1
—dl +— —dt
30, 48 3ft+ﬁ
2 2

2 3

|
i | =

- (.43
2

10g|f|+ T log|t il +310g +C

>|a|»—' uh|H

3
= % ~2logl t|+log|t - +10g 3 +C




1 5 & 5 1 4?3
= log(f 74)—10gt +C-—610g( & J+C
1
= —— 1-—|+C = +
A log e C log S C
10. Find: [xlog(x®+1)dx [CBSE 2023 (65/3/2)]

Sol. Wehave, I =[x*log(x?+1)dx
Letx=tan® = dr=sec’0do
o I= [tan®’Blog(1 +tan®0).sec’BdB = [21ogsech.tan’fsec’f d
= 2[log sec0. (tan>f sec®8)d0

dlog sec

= 2[10g secB[tan?0.sec’H df - [ 0

% [ tan?@ sec’ dB]

tan®
X secBtanf x

tan®
=2llogsec9>< R

1 6
3 " sech a‘Bl

Il
(=]
—
oy

3 3
9 log secf— %ftan”’@ d@l i g log secB - %j—tanzﬁ. tan’0 dﬂl

2 v
=3 n3910gsec@—gf(secz—l)tanzede
2, 3 2 2 2 2 2
= Stan Blog sece—gfsec Btan’ Bd9+§fian Bde
2 tan®f 2 5
= tan *Blog sech-3x— +§f(sec 8-1)db
% tan®8log Secﬂ—%tanaﬂ-!-%tanﬂ— 8+C
2. —= 2,.2 2
S 1+ =t —x-— +
3 x’logyl+x g¥ 3 3t.am o
2
11. Evaluate: ,I'lx e - [NCERT Exemplar]
-x
| O
g B s BB BB, .
Sol. Let I=] sdx =] [ -t =(@+bh)(a-b)]
1-x a- x)(1+x)
1 5 1 2 AL 2
=f2(l+x)‘2(1‘x) - 2(1”) L P
(l—xz)(1+x2) A-xP1+5) 27— xP(1+ 27
_1 1 B S T 1ot
2f1 - f zI 2.210g e +C]—2tan Jc+C2
ey Lo i U S
zlog|li |- tan x+C [ C=C+C)]

12. Evaluate: ‘I sin x sin 2x sin 3x dx [CBSE (F) 2010, Delhi 2012, 2019 (65/5/3)]
Sol. Let I=/sinxsin2xrsin3xdx

= lf 2sinx.sin2x sin3xdx = lJ‘siruc.(z sin2x.sin3x)dx

2 2
= %f sinx.(cosx — cos5x)dx [ 2sin A sin B = cos (A—B)-cos (A + B)]
1 . o . .
ey {2sinx.cosxdx — %3 f251nx cos5xdx [-- 2cosAsinB = sin(A + B) - sin(A-B)]



13.

Sol.

14.

Sol.

Sol.

16.

Sol.

= 13[ sin2xdx — if (sin6x — sindx)dx

_ cos2x  cosbx  cosdx
=="8 T2 16 €
T + 6
Evaluate: [ 5000 X gy [CBSE Delhi 2014]
Sin X.Cos X

dx

6 6
sin"x +cos’x
Let I L J’ﬁ
SN X.CO0S X
(sin”x)?+ (cos’x)®
il e e w——
SN X.COS™ X
(sinx + cos”x)(sin*x - sin®x. cos®x + cos x)
dx

= I=]

jsm x - sin’x. cos x+cos G

SlZ‘l X. COS X

dx = [tan®xdx - [ dx + [ cot®xdx
sin’x.cos’x

= I=[(sec’x—1)dx—x+[(cosec’x - 1)dx
= I=[sec’xdx+[cosec’xdx—x-x—x+C =tanx—cotx —=3x+C
Evaluate: | de [CBSE Delhi 2013; (F) 2015]
* sinlx + a)
sin(x —a)
Tads f sin(x +a)
Letx+a=t = x=t-a = dx =dt
_Isms(ltn tZa) di=| sint.cos 2:i;fos t.sin2a e
= cos2a | dt - [sin2a.cott dt = cos2a.t —sin2a.log | sint |+C

=cos2a.(x+a)-sin2a.log |sin(x+a)| +C

=xcos 20 + a cos 2a - (sin 2a) log |sin (x +a) |+ C
Evaluate: ,I'Jeidx
V5 =4e* - ™

er

[CBSE Delhi 2009, 2019 (65/5/1)]

Let I=[————dx
V54—~
Put =t = edx:dt,weget
_ dt B dt
_I _j FE —_f a2 2
V54t - J-(B+at-5) o (F+212+27-9)
dt t+2 FED
=Jﬁ=sin"—+c=sin‘l(g )+C
V3 —(t+2) 3 3
. sindxy -4 2
Evaluate: | 9(7) [CBSE Delki 20101
1- cosdx
5 x'sin4x—4)
Let I=]e {71_0354}: dx
2sin2x 2y -4
=fe (w)dx [+ sin2¥=2sinx.cosx and cos2x=1-2sin’x]
2sin2x

= [e*(cot2x - 2cosec”2x)dx
Let flx)=cot2x .. f'(x)=-2cosec® 2x



I=[e(fx) +f (x))dx

= I=¢.fl)+C=¢".cot2x+C [ [ () +F (x)dx = e*f(x) + C]
i g [ [CBSE (F) 2010]
valuate: | ———
(x-1x-2)
_ (x?=3x) (2 — 3x)
Sol. Let I—f(x T = 2)dx f e +2dx
x —-3x+2-2 2dx
= dx=Jdx—|
P e &b g
x dx dx
_x—2J2 3.9 _+2_x—ﬂ 32 12
ahi o -2) <)
NER
= Ty ix 1. jx-a
=x-2log x_i_,_l +C l sz,az—blog|x+a|
2 i
x-2
—x—210g|x_1|+C
e e
18. Find: |sin \'a+xdx [NCERT Exemplar]
Sol. Let I=[sin™ \a+xdx

Put x=atan’® = dr=2atanBsec’8d0

" atan’0

I=[sin? ( \;.""I ) (2atan . sec?0) 40

a+atan®h
= zafsm’i( B )tanB sec?0df
secf

= 24 sin” (sin 6) tan 0. sec” 8460 =2aj'9.tanﬁseczed9

_211{9 [ tan 8. sec”8d0 — f( Jtan 0.sec*0 db del

=2ﬂ[8_tan ] _ |a’tam edﬁ]

2
= g0tan’0 — af (sec 6-1)40 =ab.tan’0— atan@+ab +C

_ x a ;.‘i I
—H[Etan Ve~V +tan \ ]+C

19. Find: ‘Sll‘ltfﬁ [CBSE Delhi 2012]
Sol. Here, I= J’mdx
| rrmirenr® = 1 e aem
= f#dx = L= I+
sin“x(1+2cosx) (1-cos”x) (1 +2cosx)

letcosx=z = —-sinxdr=dz
~f —dz . I=_[ dz
1-z3)(1+22) C(1+2)(1-2)(1+2z)



Here, integrand is proper rational function. Therefore, by the form of partial fraction, we can write
1 A B & .
_ =
(+n)(l-z)(1+2z) 1+z 1z 1+2z @
1 _A(1-2)(1+22)+B(1+2)(1+22)+ C(1+2)(1-2)
1+z)(1=2)(1+2z) (1+z2)(1-z)(1+22)
= 1=A(1-2)A+22)+Bl+2)(1+22)+C(1+2)(1-2) (i)
Putting the value of z = -1 in (i), we get
= 1=-2A+0+0 o A=-1/2
Again, putting the value of z = 1 in (if), we get

=

= 1=0+B2(1+2)+0 = 1=6B = B=
Similarly, putting the value of z = A% in (if), we get
1 2) ' w
= 1:0+0+C(2)(2. = 1—4C = C—3
Putting the value of A, B, C in (i), we get
1 o i 1 + 4
(+2)(1-2)(1-2z) 2(1+z) 6(1-2) 3(1+22)

1 1 4 1 1 4
I=-l|-2q+2 *5a-9 " 3a+3 10+7) 8- 30+ "

dz = [

1 1 4
= I=Elng |1+z |+glog | 1-z | _STZIOg | 1327 | +E
Putting the value of z, we get
= I=%Ing | 1+cosx \+%log | 1- cosx | —%log | 1+2cosx [+C

2

20. Find: [——o——dx [NCERT Exemplar]
=X A2
1’2 Iz
Sol. Let I= dx = dx
jx4—x2—12 fx4—4x2+3x2—12
2 2
B e
P9 +3(x3-) (P-9(?+3)
.t _A.,B
(-9(t+3) -4 1+3

= t=A(t+3)+B(t-4)=(A+B)t + (34 - 4B)

On comparing the coefficient of t on both sides, we get
A+B =1

and 3A-4B=0 = 3(1-B)-4B=0

= 3-3B-4B=0 = 7B=3 = B:%

=2 3_ TN

IfB—7,ﬂ1enA+7—l = A=1 757
2 1 3

Now, jxidx o %% |

-y 2+3) |76P-4) 7GP+3)



21,

Sol.

Sol.

y+— | —————dx
-2 T+ (/3)?
x-2
x+2

1 _
tan 1%
/'3

i3 Y

3
+=. -
[+ c

2

x-2|. v¥3 4 x
x+3 +7tan ‘f_§+c

Evaluate: | [CBSE Delhi 2013; (F) 2015]

Wit
xQ
Let I= dex
Put x’ = t, we get
%2 t
@4 +9)  (FH(E+9)
t A _A(t+9)+B(t+4)

B
N S L.
OWr UEa)F+9) 44 149 (+4)E+9)

=5 t=(A+B)t+ (94 + 4B)
Equating the coefficients, we get
A+B=1and 94 +4B=0

Solving above two equations, we get
4 9
A=— g, B= g
S N x . 3
(P+4)(7+9)  5(x7+4) 5(x2+9)
i xdx B dx 9. dx 4 1. ,x 9.1

4 L%
e + =g T+ x tanl o+
C+a2+9) 5 P2+2? Bl R i g R g g T g e
2
——Eta X

L T
n 2+5tan 3+C

Find: | (3sin0 - 2)cosO 3
5 - cos*0 - 4sinB
We have
_ ¢ (3sinf - 2)cosh
T 5. cos?0 - 4sin 0
Let sinB=2z = cos0d0=dz
(3z—2)dz
5-(1-z%)-4z
(3z-2)dz (3z-2)

= =f

5-1+z" -4z ~4-4z+z2°
3z-2 3

=[Pl g = [ iz oaf
z-2)
Let z-2=t = dz=dt

(z-2)?
3(t+2)dt dt . bt dt dt - dt dt _
=J’T—2 F=3JfT+6 F—z F=3JT+4I?_3IOgIt‘+4

[CBSE Delhi 2016]

I do

dz
(z-2)?

~2+1

i 2
2+1



1
=3log | r|—4.?+C

Putting value of t in terms of z then z in terms of 6, we get

. 4
= — 2+
SEEEE =] sinf-2 C
/x
23. Find: [———dx [CBSE Delhi 2016]
vai -+
.i'x x”zdx x]dex
Sol. We have I=[— L dx = [ ==
PP e 1,-‘"(423/2]2 — (1312)2
2
Let ¥r=d = %x”zdx =dt = xMx= St
2l dt

A . B A kI
_3'11,‘-‘;(;13/2)2—# [-x =t=x"=17]

2 ! 2 . 2 4 /)
=gsin ( 3/2)+C‘ 3sin ( 2‘[2)+C 3s,m V-?+C

coga 0
24. Find: f%dx [CBSE (North) 2016]
(2x - 3)
Sol. We have,
J(2:; 5)e™ b S (2:(—3)—32
(2x-3)° (2% - 3)
=[P 53 1 _ i
(2x-3)% (2x-3)?
1
- 3]’ 2x-3 —27—3dx
(2x-3)* (2x-3)
dt
Let2x-3=t = 2dx=dt=dx=?
3 3
=R L 2 sl
éi—zfe[tszgdt = I=7eg+C
Putting t =2x -3
3 2x
el 1 _ge o g=f _ac
2 (2x-3) 2(2x-3)
25. Evaluate: I',d—x [CBSE 2019 (65/4/2)]
" sin(x - a)cos (x - b)
_ dx _ 1 cos(a - b)dx
Sol. Let I=J sin(x —a) cos (x — b) N cos(a—b)jsm(x—a)cos(x—b)

q cos(a—x+x-b)

cos(a—b)" sin (x — a)cos(x —b) >
1 cos((x —b)—(x—a))
cos(a—b)" sin(x—a)cos(x—Db)
1 cos(x — b) cos (x — a) +sin(x - b) sin (x - a)
R cos(a—b)j sin(x —a) cos(x — b)
1 {Cos(x—a) sin(x—b)}

cos(@—b)" |sin(x—a) cos(x-b)



=) e
:C‘)Séﬁ[log\ sin (x -a) |- log| cos(x-b) | |+ C
N cos(clw—b) :;r;((fc_—?) B
26. Find: [ [log (log x) + (g;x)zl dx [CBSE Bhubaneswar 2015, (South) 2016]
Sol. Let I=/[[log(logx) + 2]

Let logx=t = x= e‘ = dx=¢dt
f{logf+ }edt
B0 ' vy i.d
= foges o gfeae=i{lom e ()

=¢ logt- %.er +C [ J(fa) +F () edx = f(x)e" + C]

2y elng x

log (log x) - loé N 8+ C [Put t = log x]

= X. log(logx)—$+{:

2
27. Evaluate: [|x*-x|dx [CBSE 2021-22 (Term-2)]
. |
Sol.
..11 i n"){s—'i" d"‘\ 2 . - ’ v
S 1_ ; |
L I Htw-!)cn-w')l i

LW u\whqas. 91% . 0,31 . %0, we Wawe 10
i
]

] oreak /(
2 e T 5 B H""; .
T e e '; rrfuul da + f vral dy 4+ & Em"’»)njd:.

T£ L ETOE tr m;dm ¥ “'}r frcmxﬁ

o o b + l.
a4
— 5 ol
o =+
| - t;\\:/l’ ;
| Wi, 0) W B 4ve
W le,n)  aba B -ve
w Ly ) w1 s ave
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A
RN Aoy Ll 5 LA )
VVVVVV La g 4, --JX =n La %,
s fo-fy VNV fiiay e Y afrloa (1o
R G G- ) B A I k( R Y
- 3w §o ol Yo BEAAL, _
“ g A et
1: 243
: T A LT
o i
N [Topper’s Answer 2022)
7 L _a L oed ¥
2
28. Evaluate: | g X [CBSE 2023 (65/5/1)]
o 1+e
2n l i
Sol. Letl= Of Wﬂ'x (@)
2n 1 2n 1
Also I=6[ 1+es'm(27rfx)dx_5[ T
frard sinx .
== Of mdx ...(IE)
Adding (i) and (ii), we get
2 4+ pSinX n
A= | : esmxd:r=f dx=[x] =2n-0=2x
o l+e 0
= I==n
.
2
29, Evaluate: | [log(sin x) -log(2cosx)]dx [CBSE 2023 (65/1/1)]
o
X
Sol. Let I= [’ [log sinx - log(2cosx)]dx
.
= I=L2(logsirlx—logZ—logcosx]dx
o o
= I= Lz log tanx dx — 10g2_{l2 dx
T
= I= Lz log tanx dx - log 2[x]§"*
L
= (21 dx -1 '
= I—fo og tanx -7 og2 o 1))



Let I, = J;,Z log tanx ..(ii)

Using property ff(x)dx = ff(a - x)dx
0 0

n n
I= J: log tan(% = x) dx= _Ejz log cotx dx (i)

Adding (if) and (ifi), we get

= x
21, = [ (log tanx + log cotx)dx = [” log (tanx. cotx)dx
£
21‘1=Lzlogla’x=0 = L=0
Putting I, = 0in (i), we get
T -n
I=0—Elog2=710g2
T

3
30. Evaluate: f e*sin x dx [CBSE 2023 (65/1/1)]
o
n

Sol. Let I=[e*sinxdx

Using integration by parts, we have

I=sinx| e dx— f( dsd]?x .J‘exdx)dx
I=sinx.e* - [cosx.edx
I=sinx.e"[cosx &~ [ —sinx e* dx|
I=sinxe*~cosx &'~ e sinx dx

I=(sinx—cosx)e* - I

U uuu

1.
2] = (sinx — cos x)e* = 1T=E[(sjnx—msx)e‘];/2

,l LS n /2 : - 0 Al - /2 s 71 /2
I—Z[(smg—cosz)e — (sin0 —cos0)e —2{(1 0)e™ (0 l)xl]—z(e +1)

logv3 1

31, EBvaluate: | -—/——————idx [CBSE 2023 (65/2/1)]
ogi2 (e¥+e™) (e*=e™)
log /3 1
Sol. Letl= - —————————— ¥
'E"g"'z (e +e™)e"—e™)
_ fﬂg,,-"s 1x Eh dx
og+'2 (sz‘*‘l)(eh—l)

Lete™=t =2 dr=dt
X it
When x=logy/2 = t=¢262= elosli2) =9

. i
When x=logy3 = t= g2l08¢3 = loglv3) = 3

I—lF dt L1 12001
2; (+1)-1) 223 (+1)(¢-1)
131 1 1 3

gy (ﬁ—m)dt=I[log|*—1|—lc:g|t+1|]2



32.

Sol.

33.
Sol.

7[1 fflr_l(l 3-1 0 2-1
4| %%Fe1], " 4 Dg3_1—0g2+1]
1 3
= 1{los 310 3)=F 108 7
b ;100
Evaluate: | ol dx [CBSE 2023 (65/3/2)]

A sin'®x + cos'®x
2

o sin'®x + cos'™x
2 . ,
Using property | flx)dx =2 | flx)dx, when f(x) is even.
- 1]
A
2 : 100
| mg”‘i"dx )

0 sin'®x +cos”

Using properties j flx)dx = _[ fla—x)dx
0 i

W
% sin'® (5 = x)

I=2 - dx
0 gin!™ (— )+ cnsmu( - x)
w7
2 100
gug] e o i)

o cos'®x+sin'®x
Adding (i) and (i), we have

% %

3
sin' ¥x + cos™® d:r 2[ dx = 2x]/

2I=12
aJ sin'™x + cos’
T
= 2l= ZIE —0] =n
T
= I= )
Evaluate: J;]l xlog (1 + 2x)dx [NCERT Exemplar]

Let I= fol xlog (1 +2x)dx
o I

% 1 s x2
[lng 1+2x)7L41+2x B [x*log (1+2x)]} it
X
e 1 iF T.i x
[1log3-0] Jlx 2 ]a‘x =log3-—[xde+=] dx
T 2 24 2/ 1+2x
1
S(x+1-1)
_ 2], 1120 11 1 11 1
_510g3_57L+EJ 2+ 1) dx 210g3—5{2*0]+16[dx—1‘51 1+2xdx
=1 [ T Y R _
—210g3—4+4[] [1og|(1+2;c)|]0 10g3 4 ¥y g loga-logl]
1 1
—Elog3 glogS——log3



34.

Sol.

Sol.

36.

Sol.

r .
Eualagtes. [ 4“7‘“: [CBSE (A 2014]
o l+cos™x
n 4.x H
Let I=]—o0 gy ()
0o 1+cos“x
Fd(m—x).sin(mr—x
_JAa=sintn-n)
o 1+cos (nm-x)
n 4 i % i
I= wfix (i)
o l+cos'x
Adding (i) and (ii), we get
PR e z .
s IR IERY . o g PR
g 1+cos“x 0 1+cos™x
-
I= 2Hj Smx2
0 1+cos'x
Letcosx=z = -sinxdx=dz = sinxdr=-dz
The limits are, x=0=>z=1
x=n = z==1
7 odz -1_71
I=2nf ——==2x[tan"z] ;
1 1+z
_ = 21, g e L
= 2n[tan”'1 - tan} (=1)] -2n{4 & 4]_ 2%
= I=72
T
. Evaluate: [ (cos ax - sin bx)2dx [CBSE Delhi 2015]
-
Here, I= f; (cos ax—sin bx) dx
= I= I‘_T; (cos® ax + sin” bx — 2 cos ax sin bx)dx
_[m 5 : S rd =
= I—f_n cos axdx+f_xsm bxdx—J’_RZC(}saxsmbx dx
= I= 2):;[ cos? ax dx + Z‘E]x sin’bx dx — 0 [First two integrands are even function while third

is odd function.]

= IZJ:ZCOSZEX dx+Ln25m2bxdx
= =71+ cos 2ax) dx + [ (1 —cos 2bx)dx
= I=[Tde+["cos2ax dx+ [ dx - [ cos2bx dx
= I=2J;[dx+gcoszaxdx—foncos2bxdx
_ n, [sin2ax T [si.an:r i
= I—2[x]D+[72a S
_ sin2an  sin2bm
= I=2n+ oy oo
T xsinx ;
Evaluate: | ST [CBSE Delhi 2017; (AI) 2012, CBSE 2020 (65/4/1)]
o 1+cos’x
_rn Xsinx

Let 58X
® 1+ cos’x



x (T —x)sin (M — x) dx

IEJG

- r (m—x)sinx dx wxit sinx dx

1+ cosz(rr -x)

O 1+cos’x %1 +cos’x
z sin xdx T p sinxdx
or Ji s S ——
1+ cos’x 29 1+ cos?x

Put cos x = f so that - sin x dx = dt.

The limits are, whenx=0,f=landx =7, f =-1, we get
iL = j; [ 7 fdx=-[2 f:r)dxandfn flxyde=2f f(x)dx]

s T
= n[tan'lt]é = n[tan™'1 - tan710] = n[——O] S

1+t2 1+1‘2

4
' dx
37. Find: | ————+ [CBSE (Allahabad) 2015]
0 €os xy/28in2x
w4 7[,‘1’4
Sol. Let I=| — s = —— dx
0 cosxy2sin2x o cos xy22sinx.cosx
=l x/4 dx =l n/4 dx
2 /si 2 A S :
COSSx-V i:}l';i coszx cos xytanx

_ 1 rasectxdx _ 1 cn/asec’ x.sec’xdx

2 Jtanx 2 Vitanx
Lettanx= = sec’xdx=df, x=0 = t=0 andx-% s et
14 Q+)dt
I— e
2 Vit
i1 o i1
=l[](f’”2+t3‘fz)dt 1[ gi2n l 31241
2! A/2FLY 2|5/l
- 1 1._6
= T Pl a 1=
w2
38. Evaluate: | —=> gy [CBSE (F) 2015)
e
n/2 COSX
Sol. Let I=j—n/21+er In 1st Integrand
Af €osX . . (m/2 COSX Let x =t
7[/’21+£, ‘L 1+¢" & dx = —dt
cost /2 cos:r x=-n/2 =t=n/2
= —dt)+
kit TG x=0 =t=0
i
:L::,fz cos t P n/2 cosidx:gu/z e .cost +J0r;’2 cosx
1 1+e 1+¢
1+=
er
=/2 €*.Co8 X n/2 COSX b b
=[ Tio dx + [ P dx [By property [ f(x)dx =[] f(t)df]
e+ 1)cosx  p - S
= de‘jo cosxdx—[smx]g =sinm2-sin0=1.



dx

39, Bvaluate: f¢ 357 [CBSE (AD) 2011]
5
/3 dx .
Sl Let I= ks T+ Vianx -0
_ (r/3 dx . ” e o , ,
=L % 5 [Byusingproperty [ fx)dx = [ fla+b-x)dx]

/! 3
1+\jtan(g+§—x)
= /3 dx - /3 dx

m/6 ! T /6 1
1+ ft‘an(*—x) 14—
v 2 Jtanx
_—
- J.xfa Jtan x
76 1+tan x

Adding (i) and (ii), we get

273 (1 +4/tanx) _ ,[;3 3 M MW
2= J"[f6 (1+ tanx) X = [x]'r:,v‘ﬁ 6 - 6
biq
= Zf—g or I_E
3
40. Evaluate: [[|x=1|+|x-2|+|x~-3 |ldx [CBSE Delhi 2013]
i
3 3 3 3
Sol. Let I= [[|x=1|+]x-2|+|x=3|ldx=[|x-1|dx+[|x-2|de+[[x-3]dx
1 1 1 1
3 3 3
= = 1|d:r+f|x—2\a‘x+JLx—2|dx+jr|x—3|dx
1 2 1
[By property of definite integral]
x-1=0,if 1€£x<3
3 2 3 3 x-2=<0,if 1=x=2
= 2 [ (x- + - +[ —(x-
1f(x 1)dx 1f (x~2)dx 2J(x 2)dx 1f (x-3)dx Wy
x=3<0, f 1€x<3
_[(1—1)2]’ (x—2)2r+ (x—2)2]3 (x—3)2r
2 1 ;)
4 1 1 4 L), &
=(z-0)-{p-g)Hlg-op|-v-g)=2sgigracs
o xtanx 4 .
41. Evaluate: || ————dx [CBSE Delhi 2008, 2014; Chennai 2015]
secx.cosecx
sinx
- xtanx - x'cosx
Sol. Let =fn x=j3 dx
secx.cosecx
cosx " sinx
I=[Fxsin?xde = [ (m-xsin®(x-xydx [ | fx)dx= [ fla—x)dx]
T
I= fnn Ksinzxdx—_gxsinzxdx = 2I= EJ:ZS'mzxdx
2
=%jf(l—c052x)dx= gj’;dx—gjj“coshdx =[] - 2[sm =
o e
= ZI—E( U)—E(sinZn—sinO)

2
7
= 2] = 7—0 = I-T



42. Evaluate: ,I;Jl cot™ (1 — x + xYdx
Sol. Let I= -Ll cot-L(1-x+x2)dx
1
= _[]1 tan™!

1—x+2?
g xt(1-x)
=htn?

1
['.‘COt'Ix = tan™ —]
x

3
1-xy

= J;]l {tan”"x + tan™' (1 - %)} dx I'.'tan‘1 (x+y)=tan~
= jjl tan " xdx + f; tan™'(1 - x)dx

= ﬂ tan " xdx + fDI tan™ (1 - (1 - x))dx [Lﬂ flx)dx = Lﬂ fla- x)dx]
= _{]1 tan T xdx + _fol tanxdx = 2_{: tan ' xdx = ZE ltanxdx

= 2{[tan’lx.x]é - J‘Dl i :12 .x.dx}

i FERHE T 241
724—J;]—1+x272—[10g|1+x i

his n
=5 —[log2-logl]= 2 -log2

43. Evaluate: J;]l ¥2(1-x)"dx
Sol. Let = jn (1-x)"dx
= I= fn (1-x)*[1-(1-x)]"dx B i [“F= ]
= J;}l(l —2x+ xz)x"dx N Ll (" _gyn*l +xn+2)dx

Fn*1 L1*2 xn*:‘ll 1 2 1
a1 " 'n+2+n+3L=n+1 _n+2+n+3
=(n+2)(n+3)72(n+1)(n+3)+(n+1)(n+2)
n+1)n+2)(n+3)
_n*+5n+6-2n"-8n—6+n"+3n+2 _ 2
(n+1)(n+2)(n+3) (n+1)(n+2)n+3)

# b
44. Evaluate: f eh.sin(—-f-x)dx
0

4
n 2% T
Sol. Wehave I= ¢ .si.n(f+x)dx
3 4
Integrating by part, we get
n 2T
I=|sin(z+x).7|] =5
_Ap. 5m oo . T[
—2I 3¢ sm4] ije cos[ )

,l( s L) 1
2 V"’Z V2 2

&1 S_ﬁi 1
BT g7 g

o2
Sln 7+ x fdx
.

e,
(n]
=]
=
|53
St

fe Ln(—+ x]a’x

cos

[CBSE Delhi 2008; (AI) 2008; (South) 2016]

[CBSE (F) 2010, 2019 (65/4/3)]

[CBSE Delhi 2016]



45,

Sol.

46.

Sol.

4l 1.5 ..5m. 1 1
I=- 272 s Z'g .COST+ 12 - zf
2 n n ird r 2
5l_ ¢ +_1+e_+ 1_=_e .+—1+e .+—1=E 1-_1(_2+1)=_e +1
4 242 442 442 243 42 4y2 42
el
52
a 2
Evaluate: [ e [CBSE (North) 2016]
2145
9 2
Let [= dx asllf
_£ 1+5" u
Pt )-x’ i
=;2 Wﬂ'x ;[f(x)dx=_ff(a+b—x)dx
R 2 g 2
=J'(x)7 dx = | oy
2 1+5™ 2 1+L
5X
2 5%y? "
I:_J2'1+5xdx ...(i1)
Adding (i) and (ii), we get
2 (1+59x2 2 P ]2
2= [———dr= [2ldx=|%
J; 1+5° i 3L
1 - 16 _8
= 21= 8- (-8)] = B
Evaluate: [F— 220X 4, [CBSE Delli 2008, 2010, (AI) 2008, 2017, (F) 2010, 2013, 2014]
secx+tanx
_n_ xtanx .
Let I=] e ..{i)
_a (m-xtan(m-x) _
il sec(rc—x)+tan(rr—x)d1 ['ff’ﬂx)dx_i’f(a_x)dx]
=fo“ (m-x)tanx e (i)

secx +tanx
By adding equations (i) and (i), we get

o] r([;[ tanx
= e X
* secx+tanx

Multiplying and dividing by (sec x — tan x), we get
tanx(secx — tanx
21 HJ‘?%M = " (secxtanx — tan’x)dx
sec™x — tan“x
=nf) secxtanx dx —m [ sec’x dx + [ dx
= nt[secx]] — w[tanx]j + x[x]]
=n(-1-1)-0+n(n-0)=n(n-2)
= 2l =n(r-2)

I*E 2
= _2(71_)



n/4 Sinx + cosx

47. Evaluate: |[' mdx [CBSE 2018]
Sol. =
[ _alna -+ st dx
(e 4 W\ "\-'ip'l
1 = (it
— i
WL s e — A8ma oMt = o
{~ Sfn@n=d
S = 1-a"
Akl Ly X g &5 =
Ty, &
Y4 ) 73
+ 91—k
oAk
Al
+q -
AE
;A
T T
. |
&= {3/ 4
| 1 by | L %Al
2x A #5741 >
I 2d-F e
T T R e |
b ! 24 +4 | 'Il‘i
i o)-& | f | 8=~ K |
| uyq. | 2 ] A BG B 2
o | Fi!‘tf—ir;.‘ ; L YT
(4 i 5 e |
O R | & P 5
o | |
T ana | =] ] = | Jpa: 12117 2 L dpg 4
| 1 ' | ] fif A |
. 3 £ | ) : T
& 3 (AR
g <k dng
[Topper's Answer 2018]

. S5x+3
1. Evaluate: |;x7
yxt+d4x+10

Long Answer Questions

[CBSE Delhi 2011; (AI) 2010]

Sol. We can express the N"as 5x+3 = A%(Jc2 +4x+10)+B

= 5x+3=A(2x+4)+B

= Sx+3=24x+ (44 + B)



Equating the coefficients, we get
2A=5 and 44 +B=3
A—i 4X£+B—3 B=3-10=-7

=5 = >+B=3 -+ B=3-10=-

5x+3=%(2x+4)+(—7)

5
BT 5 x+4) -
sz - dx=—|— dx—7]—
o x 2 f2 f 2
VxT+4x+10 Vvx©+4x+10 Vx +4x+10
5 ;
L=g 1=, )
+
where lefﬂ_zxi—4dxand IQZJF%
Val+dx+10 VaZ+4x+10
(2x+4)
Now, I =]|———idx
Vxl+4x+10
Let ¥ +4x+10=t= (2x+4)dx=dt
~1/2+1 e
1'1=Ig=ff’1”d!=t17+cl=2v:f+C1
vi _E+1

[ =2/x+4x+10+C,
dx o | dx
i+ 2x2+271+10 " Jx+2)i+(/6)?

Again, I, = [

=log| (x+2)+y/x’+4x+10 |+C,

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

N e [ -
I=E><2»’x2+4x+1077105 | (x+2)+yx2+4x+10 |+(EC177C2)

P R R TEm foZ ae Lany - 5
=5yx"+4x+10 -7log | (x+2)++x"+4x+10 |+C, where C=|+

=5 —7c2)

2
(P +1)(F +3)
Sol. Let ¥’=z = 2xdx=dz
” 2x dz
dx =
J(x2+1)(:rz+3) f(2+1)(2+3)
Using partial fraction

1 A B

2. Evaluate: [ [CBSE Delhi 2011]

I (e ana ()
1 A(z+3)+B(z+1)
E+D)E+3)  @+D@E+3)
=5 1=A(z+3)+B(z+1)
= 1=(A+Bz+(3A+B)
Equating the coefficient of z and constant, we get
A+B=0 )

and 3A+B=1 ()



Subtracting (ii) from (ifi), we get

2A=1 = A=% and B=—%
Putting the values of A and B in (i), we get
i .1 1
(z+1)(z+3) 2(E+1)  2(z+3)

2x dx
(x2+ 1)(x2+3)

f

o3 e g 5 =
2(z+1) 2(z+3)) 2 z+l z+3
1 1
=510g|z+1\—Elog|z+3|+C=Elog|x2+1|—Elog|x2+3|+C

=%log xz+1 +C Note: logm +logn = logm.n
x+3 and logm-logn=logm/n
/2241
log\, 2_'_3+C
; +2
3. Evaluate: [——— ——dx [CBSE (AI) 2014]
Vat+5x+6
x+2

Sol. Let I= 17 x
x +5x+6

NOW’, we can E'XpI‘ESS as
d
x+2 =Aa(x2+51+6)+B

= x+2=A(2x+5)+B = x+2=2Ax+(5A + B)
Equating coefficients both sides, we get

L 5 1
2A=1,5A+B=2 = A= E,B 272 g
1
x+2=—(2x+5)——
(2" 5)~ 1, 2x+ 1 d
Hence, I—Iz = dx=—] = 8 dy=—f = =
+5x+6 27 yx"+5x+6 27 /Xt +5x+6
1 1 4
I:EII_EIZ (1)
2x+5 . dx
where, Il=ff27dx, b, =]~
yx~+bhx+é Vx“+bx+6
bt i o5
Now, Il=_f

I ik
Vx +5x+6

Let ¥ +5x+6=z = (2x+5)dx=4dz

1+
dz -1 z g L o 5
L= J—E—Jzza’z=1—+C1=2\iz+C1=2v‘x +5x+6+C
J o
—+
2 1
d d
Again = [————= ad

2R X =+ —+6

Vi _-{ [ 2
yxi+hx+h / 5 (g) 25
¥ 2°\2/7 4



5 dx - dx
2 )

e e

b
=log | (x+5)+\:’x2+5x+6 [+C,

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

1, 1 5\
I:5[2»"12+5x+6+Cl}—E{logl(x+—)+v’x2+5x+6|+C}

1 5 1
o s
=Jx +5x+6—210g[(x+2)+\x +5x+6 |+ G 2C2
=v‘"x2+5x+6'—llog[(x+£)+v"x2+5x+6 |+C [Here C=1C —lC]
2 2 i 24 27
- 1
4. Evaluate: | 7y T 7 7y dx [CBSE (AI) 2014]
sin“x +sin“xcos"x +cos’x
1
Sol. Let I=] dx

sin®x + sin®x.cos’x + cos’x
Dividing N” and D" by cos® x, we get
sectx
I=] 1 2
tan"x+tan“x+ 1
Put z=tanx = dz=sec’ xdx

2yl 1+ 1at
(1+29)dz z ( zz) ( & ) ( 2)
g T e e TR =
+—+1 L S 132
Aeaf (e (-3) 0D
. 1 1
Aga1n,1etz—;=t = (1+?)dz=df
1
dt 1 o b ) 1 _1(3*;) I 1 }
=l —= =71k —= |+ C =—7t = z—-—=t
I 2+ (/3)2 v-‘s(an V3 B /A 72
1 ¢ _1(Z2—1)+C 1 i _1(tal'lzx—1)+c
=—=1an v =-—r—m@an S o —
V3 \ v3z ¥3 V3tanx
a+x)
5. Solve: I\.;-'( [NCERT Exemplar]
Sol. Let I=f\/': x
Put x=acos20 = dx=-a.sin20,2.40
[a+acos28 |
1-—2fv 56530 .asin 2046
r - i
j‘\. - COSQB sirlZB.a’B——?.aJ\'f 2c0s” estBdB
=-2q] ;ne 2sin 8. cos 00 = — 4a[ cos® 840 = —2a[ (1 + cos 28)d0
_ sin26 » 1. 5x,1 [ =
——2:;[9*-72 ]+C——2al2cos ﬂ+2\;’1_ﬂ2 +C
.2
_ / KL 1 .
=-g|cos 1(%)"’.\;‘ 1—% +C [‘.'c0529=§ = 29=C051% = 9=Ec051§




.‘"‘ 1- \.;

6. Find: f\ T dx
[ 1+dx

Sol. Let I= 1\1 i e
+Vx

Putting Jr=cosh, ie,x=cos’8 = B=cos Vx and dx = - 2 cos B sinBdh, we get

=]

1 Cose( 2sin Bcos0)db

YV 1+cosd
25111ZE s'mE
= —;(-; (sin B cos 0)d0 = -2 —E(ZSinEcosEcos B)de
\ 2cos’ — cos z 5
/ 2 2

=- ZJ'ZSingcos B
=-2[(1-cosB)cosB.d0 =—2](cosB—cos?B).dB

=-2[cosBdB+[2c0s20.40 = - 2sin B + [ (1 + cos20) .48

29
= _2sinf+/1.d0 + [ cos 26. dB——25m9+B+SmZ +C

241 - cos? 8. cos B

=_2y1-cos"0 + B+f+c=—2v’i—x+cos Vx+ydxVl-x+C
1 Iz
7. Find: fiz
(xsinx + cosx)
2
x“dx xCosX x
Sol. LetI=[— gdx=[— -
(xsinx + cosx) (xsmx +cosx)” COSX
XCOSX s
Integrating by parts, takmg as the first function and —————— as the second function,
{xsinx + cosx)
we get
x Xcosx x XCosx
— P J’ T( ) (72) ¢ [dx
COSX " (xsinx + cosx) X COSX /7 \ (xsinx + cosx)

. xcosxdx
Now, let us first evaluate | R N
(xsinx + cosx)

Putting (x sin x + cos x) = f, then (sin x + x cos x — sin x)dx = dt i.e., x cos x dx = dt, we get

XCOS X [ dt 1 1
e £ ] e T ——
(xsinx + cosx)” # t (xsinx + cosx)
=1 - Cosx + xsinx =k
Hence, I= o — - = - :
cosX (xsinx +cosx) cos x (xsinx + cosx)
x | 7
= X - +[sec’x.dxr =———————+tanx+C
cosx (xsinx+cosx) cos x(x sin x + cos x)
_—x+xsinzx+s'mxcosx+ _—x(l—sinzx)+sinxcosx
cos x(x sin x + cos x) ¢0s x(x sin x + cos x)

_cosx(sinx-xcosx)
cos x(x sin x + cos x)

x2dx _ (sinx — xcosx)
(xsinx +cosx)®  (xsinx + cosx)




.. 2
8. Evaluate: ["— " —x [CBSE Panchkula 2015; (South) 2016)
sinx + cosx
z2  sinx
sinx + cosx
E‘oinz{E - x)
2

sin(%—x)+ cos[%— x)

Sol. Let I= ()

I= j)m dx IJ flx)dx = OJ‘ fla - x)dx

2 cos’x

=] ———d (i
3 cosx +sinx & @)
Adding (i) and (ii), we get
nf2 .2 2 2 n/2 4
2I=Isu.1.r cosxdx=f : x
g Sinx +cosx g sinx+cosx
x/2 dx imz dx
. I ~ V24 ES
2\ 5 cosx 22 smx) Cosx.Co8 7 * sinx.siny
1 /2 d 1 /2
=T2,|‘ = = ——zf sec(x— )d:r [ cos (A —B) = cos A cos B + sin A sin B]
¥R CDS(x_Z] iR

/2

= %[log{sec(x— E)+tan(x—%)} b
= %[log(sec%+tan%) —log{sec( —})+ tan( Z )H

= %[log(\ﬁ +1)- l(:og(secE - tan%ﬂ

[ [ secxdx = log(secx + tanx)]

1 /2 +1
= —[log(v 2+1)-log(v2 -1)] = —log =
3 21
1 2+1 1 _
=,—log{(‘ i } —lﬂg(v2+l) ——log(v‘2+l}
V2 2-1
1 ;
Hence, I = ;leog(u'z +1)
v
T2 yginxcosx ]
9. Evaluate: [ ] [CBSE Delhi 2011, 2014; Sample Paper 2017]
o sin*x+cos'x
/2 2
Sol. Let I=| —p o % gy
0 sin x+cos'x
bid = 19 s
; ’Ef'z (5—x].51n(§—x).cos(§—x} ByProperty
= =

0 sin"(%fx%cos‘l(%fx) y b f@dx= [ fla—x)dx

b4
/2 (7 - x) cos x.8in x
2 . (I | .
= I=_r ey [ sin|5>—-x]=cosxandcos|{ > —x|=sinx
0 cos*x +sin’x (2 } (2 ]



_n™? cosx.sinx T2 ysinx.cosx
= 155 | == - — 7’
g sin"x+cos x ¢ Sin“x+cos x
n™?  cosx.sinx n™?  sinx.cosx
= I=—f ﬁdx—1221=— e ot
25 sin'x+cos'x 24 sin*x+cos'x
sinx.cosx ,
2 1 x
T cos x o g : 4
=3 | = [Dividing numerator and denominator by cos” x]
0 tan"x+1
1 ™2 2tanx.sec’x

=2X29 1+ (tan’x)?
Let tan*x=z; 2tanx.sec® xdx =dz
The limits are, whenx=0,z=0; x= %,z =0
_nE dz

i = -1 a’»;ﬁ =¥ -1
21‘—43 l+zz—4[tan z]3 4(tarl oo —tan™ 0)

aA=7(5-0) = =X
Tave T 16
10. Evaluate: [ ——5————dx [CBSE (A) 2009; (F) 2014]
a‘cos“x+ b sin“x

f‘ X
Sol. Let I=|——s"——idx i

o #2cos?x + b2 sin’x @
J![ T-x
0 a*cos?(m—x) +b2sin? (1 - x)
x nT-x
J
1]

I [ = [ fa- 0
0 o
1

-5 —dx .. (i)
acos’x + b?sin’x
Adding (i) and (ii), we get

z n b e dx

A= 5—————dx = szfz 5 443 3

0 @ cos x+bsin"x 0 a“cos“x+bsin"x
o sec’x 7 : 7
TR [Divide numerator and denominator by cos” x|
a“+b tan"x 2

22

- [ feod=2 J ]

Putbtanx=f = bsec’xdx=dt

n
The limits are, whenx=0,f=0and x = E,f =0

I—ETP dt —El *1i
o v

= A gy =
I—ab(tan o —tan™ 0)

2
T

= I=ﬁ

kL
ab 2

11. Evaluate the following: J;)3n| xcosTx | dx [CBSE (F) 2010; Patna 2015; (Central) 2016]
Sol. E/2| xcosnx | dx

n
Asweknow, cosx=0 o x= (Zn—l)i,nEZ



i e B
COS X = =5
For 0<x< ,x>0then cos tx >0 = xcosmx >0
1 3
For E<x<3,x>0then cosmx <0 e xcosmx <)

= Jﬁﬂl xcosmx | dx = ,f]uzxcosrzxdx#[é';z (- xcosmx)dx

sinmx M2 a0 sinmx xsinmx P2 | s sinmx
=|x - 1. dx — hn
T o b 1/2 s
1/2 3/2
[*smnx+ cosnx] lfsimcx—fzcosnx
nZ ps T 1/2
(1 1) ( 3 1) 5 1
=l—+0-—=)-|-=—-—)=—-—
| 21 2 2n 2In 2t gp?
T
12. Evaluate: fé
¢ 1tsinasinx
i x x nT—x
Sol. Let = = dx= | — x
o 1+sinasinx o 1+sina.sin(m - x)
T T x
= f dx—f z 2 i
Pt 1+smozsmx o 1+sina.sinx
x dx
Iem) e — =1
o 1+sina.sinx
X dx I dx
= 2A=m| FET = 5
in inx
0 2 2 g ZtanE
1+ sina. P
2
+ s
1+tan 3
X X
Ed [1 +tan? 5} sec” 2
=n pr xdx ch P dx
9 1+tan25+25ina.tan5 0 tan? E+251na tan2 +1
x ) X
Let tan5=f = sec Ea’x=2dt; x=0= t=0andx=n= f=w
= dt
2=2n N
o0 t"+2sinat+1
® dt
I=T{J 2 & g K i
o t°+2sinat+sin“a-sin“a+1
o dt o dt
=7[j : 2 . 2 =} . 2 2
o (t+sina)”+(1-sin“a) o (t+sina)”+cosa
x i =
T 1f+Sl.l'lC!l T I tans +sina
= an tan™
cosal cosa ly cosal cosa o

=a[ 3 tan'l(tana)] co?(; —a)
_ m(r-2a)
T 2cosa

dx

[CBSE (F) 2016]



El

2
13. Evaluate: | sin 2x tan™ (sin x)dx [CBSE 2023 (65/5/1)]
0

n b d

2 2
Sol. I= [ sin(2¥)tan”(sin x)dx = [ tan™! (sin x)sin (2x)dx
0 0

-+ [tan™ (sinx)sin(2x)dx

= tan™! (sinx)[ sin (2x)dx - [ {%{tan_1 (sinx))[ sin(Zx)dx}dx

— —cos2x —cos2x
= tan (smx}x( )7 . Xcosxx(—)dx
2 1+sin’y 2
q,. . g0 1 ,{1-2sin’x) L5
= —Jtan™ (sinx) cos(2x) + 5 [ ———— X cosxdx [ cos 2x=1- 2sin’x]
2 2° 1 +sin’x
Putsinx=u = cos x dx = du
| [P ol 200
== 2x ) =
5 fan (sinx) cos(2x) ZJ Tid i
ﬂ, P = s
1+u 1412

.1 ~2u®

- du
du=-2|du+3
i / I

+1,42

==2u+3tantu
=-2sinx+3tan” (sinx)+C

Now, [tan™ (sinx)sin(2x)dx

i 1
= —Etan_l (sinx) cos(2%) + 5[~ 2sinx + 3tan” (sinx) + C]

1 ; 3 s
I= [—Etan‘I (sinx) cos(2x) —sinx + Etan‘l (sinx)

0
Lt ) et )
= —2 an 51112 COS 2 —S]I'l2 2 an Sln2

. {, %tar\‘l(sinﬂ)cas(ﬂ) ~sin(0) +%tan'](sinl])H

1 3
{_ tan’l(l)cos(ﬂ)—l+Etan’l(1)}—0] [ tant(0) =0 = sin0]

1% o B o L , ]
_2><4_1+2><4 [.tan (1)-4andcosn——l
pis 3n _4n

=g 1§ g !

T

_2_1



14. Find: [ & [CBSE 2020 (65/1/2)]
\,3+2x x*
Sol. ™ T 2wt ox
JJ\I’HQJH} - ] - B
| wow B!'Jlﬂr a(a :M'HB ]
artie 2(-am)t By |
ﬂ-{ﬂe% g Hoalc 7
...?}?.ﬁ_\ 8-83 dn + 3| dx o i
J ot J\Tﬂﬁx &
How \@3- %-i'aﬂ_g_ni“; %_ ) T g.nd W‘:(_
(2-37)dx=do Bade Bagx-a’
N s S

: = ~Cot-guak |- ‘-D

LT~ fsde A3
T J {0

= 2w

. Q
- “Driﬂ 0L ‘r3sm“‘['x_[
':2

: 7" &%* 3 e [y ]‘FC,,

P a—

T 1Topper s Avistwoer 2020]]

Questions for Practice

m Objective Type Questions

1. Choose and write the correct option in each of the following questions.

=

e +1)5 dx is equal to

115
A la+—=
I
1 LM)’E’
© IOx( e
(if) The integral of Jﬁdx is equal to

xf

(@) 2

;+\/x_;og|(\/;+1)| +
© vx- log(\/§+1)+C

[NCERT Exemplar]
1 ~5
(b) %(4 + xT) +C
apl, 4]_
@ &(z+4) +c

®) xgx+%__v/§+10g(vq+l)+c

(d) None of these

=

(i) [e*[f(x)+ f (x)]dx = e sinx + C then f(x) is equal to

(a) Si-ﬂ x (b) —sin x

@ a’* loga+C (b) 22" log,a+C

(c) cosx-sinx (d) sinx + cosx

Vx

(© 2u'"log a+C () 2+

log,a



3 !
(v) fw.dx is equal to
(a) sin (log 3) (b) cos (log 3) (c) 1

tan'x ]
S-dx is equal to
1+x

@i [
2 2
@ 1 ® © 3

® Conceptual Questions

2

3.

W

10.

1k

12

i 1
Write the antiderivative of (3 yxt— )
VX

If [(ax +b)2dx = f(x) + C, find f(x).

2
If [(e™ +bx)dx = 4™ + 3; )

dx
sin’xcos’x

find the values of g and b.
Evaluate: f

Evaluate: [cos™ (sinx)dx

d;
Evaluate: f—xz
Yl-x

dx

Write the value of [———.
a6

a
If | 3x"dx = 8, write the value of ‘7"
0

X
If f(x)= | tsintdt, then write the value of f* (x).
0

/4
Evaluate: [ tanxdx
0

dx
xlogx

PI
Evaluate: |

e

® Very Short Answer Questions

13.

14,

15.

16.

17.

18.

Given [ ¢*(tan x + 1) sec x dx = *f(x) + C
Write f(x) satisfying the above.

fx-1
If | ( z = )e"dx = f(x)e* + C, find the value of f{x).
T
xdx
l1+xtanx
+ X

Evaluate: [ mdx

(x+5)

Find: [

cosv'x
Evaluate: J‘%de

¥
xsinlx

Evaluate: —
f V.rl = xg

dx

()

N

(d

none of these

—

[CBSE Delhi 2014]

[CBSE (F) 2010]
[CBSE (AI) 20081
[CBSE (F) 2014]

[CBSE Delhi 2014]

[CBSE (AI) 2011]

[CBSE Delhi 2011]

[CBSE (F) 2012, 2014]

[CBSE (AI) 2014]

[CBSE (F) 2014]

[CBSE (AI) 2014]

[CBSE (AI) 2012]

[CBSE (F) 2012]

[CBSE Bhubneshwar 2015]

[CBSE Punchkula 2015]

[CBSE (Al) 2012, (F) 2016]



19. Show that J;;[/z (v'rt'anx +/cotx dx)=2n.
b S
sinx +cosx
20. Evaluate: [ (7)
= 3 +sin2x
%2 (5sinx +3cosx
21. Evaluate: | (,7)(31:
0 sinX +Cosx
/2 25inx
22. Evaluate: | ————dx
0 25“’\1 + ZENGI
/2
23. Evaluate: [ e*(sinx —cosx)dx
0

24. Write the value of the following integral _l‘f,ﬁz sin®x dx .

B Short Answer Questions

= er

25. Find: | ——————dx
Uyt s
26. Evaluate: [xsin™ x dx
dx

27. Evaluate: IS—
x(x°+3)

28. Evaluate: | x*.cos ' xdx

Cpdx

L x> +8)
3xth

«,r‘"’xz ~Bx+7

2
31. Evaluate: fﬁ
(x+2)
Ja-2)x-3)

29. Evaluate

30. Evaluate: [ dx

dx
32. Evaluate: f

33. Evaluate the following indefinite integral: [—

b

2
x
34. Find: fﬁdx
x+xt -2
P+x+1

35. Find: Jm x

(2 +1)(x2+4)
e
(x2+3)(x*-5)
2x2+3
) X
X +hr+6

36. Find: [

37. Evaluate: f

38. Evaluate: [e* sin(3x+1)dx

1-

39. Evaluate: J‘i

cos x (1 +cos x)
sin 2x

40. Find: | ——————— dx
I (Sinzx +1)(sin’x +3)

sin¢
sind + 2cos +3

[CBSE (AI) 20081

[CBSE (Ajmer) 2014]
[CBSE Bhubneshwar 2015]
[CBSE Patna 2015]

[CBSE Delhi 2014]

[CBSE (AI) 20101

[CBSE 2023 (65/3/2)]

[CBSE (AI) 2009; Chennai 2015]

[CBSE (AI) 2013]

[CBSE (F) 20091

[CBSE (AI) 2013]

[CBSE (F) 2011]

[CBSE Delhi 2010, (F) 2013]

[CBSE (AI) 20101

dé  [CBSE Sample Paper 2016]

[CBSE (Central) 2016]

[CBSE (North) 2016]

[CBSE (F) 2016]

[CBSE (F) 2013]

[CBSE (F) 2015]

[CBSE Chennai 2015]

[CBSE 2019 (65/3/1)]



41,

42,

44,

45,

Evaluate: [(y/'cotx +/tanx)dx
r x

Evaluate: | ——dx

o 1+sinx

4

Evaluate: [ (| x|+]|x-2|+| x4 |)dx

o

T  xsinx
Evaluate: | ————dx
o 1+3cos"x
Evaluate the following definite integral:
T 2x(1+ Slnx)

& 1+cos’x

[CBSE (AI) 2014; Patna 2015]

[CBSE Delhi 2010]

[CBSE Delhi 2013]

[CBSE (East) 2016]

[CBSE Sample Paper 2016]

2 fl=gind
46. Evaluate: | eh(ﬂ] [CBSE Guwahati 2015]
=2 1-cos2x
47. Evaluate: J;m log sin x dx
8 Long Answer Questions
sinx — xcosx
48. Evaluate: f — [CBSE Ajiner 2015)
x(x +sinx)
49. Find:
gy ( 2 1)
50. Evaluate: f log (sin x) dx
0
/3 dx
51. Evaluate: | ——F— [CBSE Delhi 20141
a6 11+ cotx
mit dx
52. Find: f — e [CBSE Allahabad 2015]
0 cos”xy2sin2x
Answers
L ()@ (i) (@ (iif) () (i) (@) @) @ (@) (c)
+b
2. 2532423 +C 3. % 4. g can't be determined, b =3
tx  x° 1 1 x
= x x S Ao
5. tanx-1/tanx+C 6. 2 2+C 7.s8in x+C 8. 4tan 4+C
1
9.a=2 10. xsinx 11. ElogZ 12. log 2 13. f(x)=secx
1 1 =
14. f(x)=— 15 log |cosx+xsinx | +C 6. t——+C 17. 2sinyx +C
& (x+3)
I 1 S
18. x—y1-x"sin x+C 20. ElogB 21. 2n 2 7 2% 1
24. 0 25. log | e"-2+ /e —4e" -5 |+C
2 1 X — 3 X
—sinly——sinTx+ —y1-x2+ — +
26. —sin”x - psinTx 4\1 0 ar 1510g 513 €
3 3
T i—— .1 1 X
X e kg ol En S
28. 3 oS ¥ 3\’1 x+9(1 bl o 29. 2410g s +C




30. 33 —8x+7+17log | (x—4) +Vx*—8x+7 [+C

1 3 r e 8. o :
31. Ex-t-log[x \—Elog|2171 |+C 32. v’x275x+6+Elng|(x—5)+v‘x2—5x+6|+(:
P | M V2 _1( X 1 |x—1
. = = =+ - B —-= |+ =
33. —sin ( Nz £ 34 3 tan »’2) e C

i 1
35. élog | x+2 |+§log | x2+1 |+§tar|'1x+C

2 232, 11 ( 2) e
. —(10—4x - +——{x+ |10 -4x~ +—
36 9(ll.‘l 4x - 3x7) 273 £ 3 ) 10 — 4x - 3x 9 sin

3 2

: + 2|+
\,"34(3: 3)] £
37.2x+11log |x+2| -21log |x+3|+C

2™ sin(3x+1) 3¢”.cos(Bx+1) 3

o5
2 39. + - o
38 13 13 L 39. log|sec x +tan x|-2tan 5 (5
40. %log(sinzx +1)- %log(si.nzx +3)+C 41. 2 sin™ (sinx —cos 1) +C
oy /2
Y31 ] € E
4. 1 43. 20 4“4 45. & 6. — 47. -5 log 2
oy e
48. log | x|-log|x + sin x|+ C [Hint: Write | = x.cosx dx = [ (x* sinx) x.( cosx) dx ]
x(x + sinx) x(x + sinx)
1 e o | 9T T
49. Zlog 7 o 50. - 51052 5. ET)
6 d. 1 d. 1 d.
52. —Hint: ik 37:(— = —JB“M‘..—X o 2 %. Then puttanx =1t
5 cos’xy2sin2x 2 L3 2 2 cos xytanx

3 /s
cos x,/ ——.cos’x
V cosx



