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W/ IMPORTANT FORMULAE 7/,

® Fundamental theorem of calculus:
[ fx)dx = F®) - F(a),where%F(x) = f(x)
Properties of Definite Integration
o ['f@dx=[’f(ydx

° j” fGdx =~ [ fxdx
° j" fdx = [ foda+ [ fwdz,a<e<b
® J:f(x)dx = ‘[: fla—x)dx

° j:f(x)dx L Lbf(a+b—x)dx

% when  f(-x)=-f()
° j flx)dx = J‘ f(x)d(x), when f(2a-x) =f(x)

0 when f(2a-x)=-f(x)
2["f(£)d(x), when f(2a-2) = f(x)

w Multiple Choice Questions v o004

° j:" f(x)dx = l

r/2 A COS X
1 [T gx = (BSEB, 2013)
‘[ Jsinx +vcosx E .
(@) = (b) -2 ©)0 @ =
a 4 4 C 9
2. ["log (1+tanx) dx = (BSEB, 2013)
@) glog 2 (b)7lg2 (0 glog 2 (@0
3. [2sin2xlog (tanx)dx = (BSEB, 2013)
()0 M) = () = (==
2 2 ) =3
TR
4, IO 2 +1dx =
~Liog2 (b) lo 3 (c) log 2 & Llog2
(a) 9 g g2 c) log (d) 3 g
5. j:Mseczxdx:
(a)0 (b)—1 e 1 (d)2
-1 2
IIMW L (BSEB, 2013)
0 1+4+x o
(a)l I (b) 6—4
(c) 19—2 (d) none of these

DEFINITE INTEGRALS
7. [ )x|de= (BSEB, 2010)
(a)0 (b)2 (©)1 (d)4
8. I_ (x® + xcosx + tan® x + 1)dx =
(a) 5 (b) ()0 (d)2
n/2 s
9. IO logsin xdx =
w, 1 s
~log= —~log 2
(a) 5 082 (b) 9 0g
(c) w log 2 (d) none of these
a 1
dx =
1 -[2 xlogx ¥
(a)log 6 (b) log 3
(c) log 2 (d) log log 3 — log log 2
1. [ xdx= (BSEB, 2015)
: 26 _ 6 6 16
@bS—as ' (B2 6“ © = 6b (d) a® - b

Ans. 1.(a), 2. (a), 3. (a), 4. (d), 5. (¢), 6. (d), T- (a), 8. (b),
9. (a), 10. (d), 11. (b).
w» Very Short Answer Type Questions 727444

Q.1.If fiw) = j :tsint dt, then write the value of

fx). (AI CBSE, 2014)
Solution : flx) = j:t sint dt = [t cos t1% _j: costdt
=3 ' =x cos x + [sin ¥
= =x COS X + sin x

[AI CBSE, 2014 (Comptt.)]
- 1
Solution : i

el

f‘( =i
(53
|

k)

e xlogx

Q. 3. Evaluate: | (AI CBSE, 2014)



J-L’Z dx

Solution : =Je xlogx

1
Putlogx =t = ;dx=dt

2dt
= l?
= (log 1),
=log2-log1
=log2-0
= log 2
Qaxt[ 1 de-" find the value of
. 4. e =g fin e value of a.
(AICBSE, 2014)
Solution :
a 1 T
We have fo 1+ 22 dx = 3
e 1 v
= J.O x* + 27 % = 8
1 _l(x) oon
= |tan™ | = = —
- 2 { 2 } 8
1 aa _ T
=ltan™ = -tan0| - =
Ly 2[ an an } =3
1 aa b9
— |tan” —-0 | = =
= 2 ( 2 ) 8
= tan = = =
M Ty
= tan~1 % =tan11
a
= E =1
a=2
3
Q. 5. Evaluate : |_ 9e (CBSE, 2014)
3 d
Solution : I= IO 9+3;2
3 dx
- IO %% + 32
L[ _|[:c J]
= —| tan
3 3 Iy
= %Itan '(1)-tan'(0)]
_ ]'(E—n]
3\ 4
.
12
1tan™ &
Q. 6. Evaluate : J.Om
lAI CBSE, 2014 (Comptt.))
1tan?
Solution : = fo lailxzx dx

Puttanlx=1= - dx =dt

1+4°
when x=0,t=tan"10=0
and when x=1,t=tan'1= g
N I = J-0n/4tdt
9\ ®/4d 2
2 C[E] -or
2 2|14
_
T 32
17 x
Q. 7. Evaluate : |, 3 (AICBSE, 2014)
. i : X d
Solution : I= i1
Put x2+1=¢
= 2x dx =dt
1
= xdx = Edt
1174t
= 1=k %

= %(log17 —log5)

L og( 7
=2 %

Q. 8. Evaluate: |" " sin® xdx (BSEB, 2013)

rr/2
Solution : I-= 'f_nlzsinz xdx

n/2
2J.0 sin? x dx

[ sin2 (- x) = sin2 x]

J‘:/z(l —cos2x)dx

[ sianI/::
=|X—

2

E_sinn 3 O_SinO
12 2 2

n

2
s Short Answer Type Questions w0000

sinx

n/2 '
Q. 1. Evaluate: [ ———" —dx (JAC,2013)
sinx + cosx
n/2 ] '
Solution:  I= | —% gy D)

0 sinx+cosx



—

N_0
: 1-sim
sin f—x] Q. 4. Evaluate: | ~—— > "dx (JAC, 2013)
=5 I= Jm 2 —_dx m2]-cosx
0o . Iz n n 1-sinx
sm[E—x + €08 5" Solution: I = j"/21—cosxdt
( rf(x)dx=_'.:f(a—x)dx) _[ 1 dx—r sinx _dx
m2] —cosx ©2]—cosx
"2 cosx .
i — = D . X X
. .[o cosx+sinx J,,, 1 a'-—'[" 2sm-§cos—2-dx
= [P0y e) =gt M g%
N 0 sinx+cosx 2 2
*Adding (1) and (2), we get 1
== j cosec? —-dx cot X dx
9Jn/2 =/2

Jm sinx +cosx
T Jo sinx+cosx

= = ["1dx
. 0
n/2 T T
= =X o1
(), 3 >
=2
= 1= 4
Q. 2. Evaluate : I:me‘ (sinx - cosx)dx

(CBSE, 2014)
Solution : I= f:lze”(sin x —cosx)dx
= f:/vze" sinx dx ~ j:lze" cosx dx
= [e"\('—cosac)]:/2 - J':/ze"(—cosx)dx -
Iome" cosxdx
=- I:e-’r €os ac]:/2
= [e"’z cos 721 +e° cos0
- (e”2.0)+1) .
, 1
Q. 3. Evaluate : J? Te

o ,
ar a7 (BSER, 2014)

2 xe*

T h @)
J-(1+x 1)e
A+x)

x X

e e
= J1+xdx—I(1+x)2dx

e 1 e’
= - |- * g — | ——
1+x I A+2r° J(1+x)2dx+C

e
1+x

Solution :

+C

n

2 xe* e
et . — 40
.[1 (1+x)2dx [1+1 1
e’ el

+2 1+1

—

A
w| %
oo

= (—cotfl —2(10g émfl
2 /2 2 /2

b T . T . T

= —cot— 2 91 Z-1 L]

= cot2+cot4 2[ogsm2 ogsm‘J
[logl—logi:]
=0+1-2 5

1
=1+210gﬁ
=1+2(og1l-1log ./2)

1
=1+2 0—510g2)
=1-log2

= 1
Q. 5. Evaluate : _[: m,n—,dx (AI CBSE, 2013)

2n 1
Solution : I= jo 1+ eu-.n‘;dx oy
. 2n 1
= I=

0 1+esin(2n—x)

(+ [y Frde = [} fla-x)ax)

= 1
= = ) e

sinx

= I= [ —da @
~ Jo 14 gt
Adding (1) and (2), we get
o 1+esin:
21 . 0 1+esinx
2r
=] J ldx
0
= (0 = 2n
= I=n

COosSXx

(1+sinx)(2+sinx)
(BSER, 2013)

nl/2
Q. 6. Evaluate : jo

- Jm cosx
T Jdo "(1+sinx)(2+sinx) _
tsinx =¢

= cos x dx = dt

Solution :

jl dt
S ha+n©2+1)



i 1 1 )
= | | —-——|dt
B J 0 ( 1+t 2+t
(Resolving the integrand into
path of freedom)

= [log 1+¢)-log(2+ t)](l)

i3]

2 _1ogl
=log3 082

2

3 4
=log | 1 =log§

2

Q. 7. Evaluate : j:/4(tanx - x)tan® x dx
(BSEB,2013)

Solution : [ = IO"/4(tanx -x)tan® x dx
= J0"/4(tanx —x) (sec® x—1) dx

= j:m(tanx —x)sectx dx — J.:M(tan x—x) dx

n/4

ni4
= _[0 tanx seczxdx—f x sec? dx

0
x2 n/d
—[lc')g sec x——j ..(1)
2 0
/4 2‘
I, = IO tan x sec® x dx
x =t=sec?xdx=dt

1 2 1
=fo“”=(§] =5 e

0

Put tan

n/4 .
L = J x sec” x dx
0 1 1I

n/4

n/d
b —J, 1l.tanx dx

= (xtanx)

T, T« .
- Ztanz —0-(logsecx)'*

T, T 14
—tan~ - (log sec = —1log sec 0
i (log o g )

4
T
£ Z—(log \/5"0)
T 1
= ——-=log 2
1 8 ..(8)
x2 n/4 1 T 1 B 2
logsecx—7 = ogsecZ—E 4 | [ —~(logsec0-0}
2
T
=1 -
g2 N
1 n°
= Zlog2 -2
2 8% 33 S

n/8 dx

Q. 8. Evaluate: |, i (CBSE, 2014)

w3 dx
L \/C_OL:

Jein x
- ——dx

nia
= I = _Lm Jonx+Joosx (D)

/. P T
Sm(§+§—x]
_ J-n/S dx
LA NS T J T T
smf—+—-x [+ [cOS| —+—-—x
6 3 6 3

( [} fdze = [ fa+b- x)dx)

Solution : 1= _[

/3 Jeosx
®6 Jeosx ++/sinx

o T [PuenBE (@)

w6 \[sinx -+ Jcosx
Adding (1) and (2), we get
_ [ Joinx + ooz
~ w6 fsing ++Jeosx
/3

B ldx

n/6

= I= dx

dx

= I

12
Q. 9. Using properties of definite integrals,
evaluate the following :

= 4x8inx
ls frcsne (AI CBSE, 2014)
Solution :
= 4xsinx
Let R el
fn 4(1t~ x) sin (T —x)
= TJo 1+cosi(m—zx)
rd(m—x)sinx
— 7,} d-r. -
= I f" 1+ cos® x g
= [ = 4-:rtr smxl, —rix-jx—de
41 +4cos” x U1+cos" x
= I = 4n[" Hm;l:_ dx -1

D 1+cos” x



= 4:TC n SN x d
e dltcosix
Put coOs X =t = —sinx dx = dt
when x=0=t=1
and x=T=t=-1
-1 —dt
21 = 4n| ——
Il 1+¢*
= I =2r [tan~! 17!
= I= —g[tan‘l(—l)—tan‘l(l)]
= I= —21t|:—£_E
4 4
I=mn
Q. 10. Evaluate : J‘m' (%x:
6]+ .Jtanx
(AICBSE, 2011; BSEB, 2014)
Solution :
J-’G 1+\ftanx
\eosx
= .[/6 dx (D
©/6 1/sinx ++/cosx
. \||(COS g—x ]
I= L/e | [ S dx
s1n[ +——x] .'cos[ +——xj
'[ cosx + +/sin
/3 smx
e ——dx (2
sinx ++/cosx
Adding (1) and (2), we get
jn/3 Jeosx +\/s1nx
8 sinx + cosx
n/3
= J 1dx
/6
/3 /3 T T
= J.n/6 1dx = (x)n/G = g—g
T
= 1= ﬁ )
/3 sinx + cosx
Q. 11. Evaluate : _[n,e Y dx

Jsin® x
[AI CBSE, 2014 (Comptt.)]
Solution :
n/3 SIN X + COS X

I= —"dx
n/6 'Sinz x

Put sinx —cosx =¢ .. (cosx + sin x) dx = dt

h , L T_1. V3 _ V8
Wenx—6, —s1n6—cos6—2 T 2
J3-1

=3 e | 2
(sin t)l—\/§

h — — t" L E_é_l_i_];
Wenx_3, —Sln3~COSS— 2 2— 2
. (V3-1) . ,(1-43
= Sin —S1n _—
2 2

squaring sin x — cos x = ¢, we get
: _1( J3-1
+sin -
. 2

sin2 x + cos?x —2sinxcosx =t2= 1 —sin 2 x = 2

=25in‘1[%J =1-sin2x=1-1¢2

Q. 12. Evaluate :
f: [lx-2[+]x-3|+|x-5]]dx (CBSE,2013)
Solution :

= [lx-2|+|x-3|+|x-5[dx

, ['Jﬁ—l
= S1n ——
)

= [[la-2|de+[ [x-3|dx+[ |x-5|dx
= [[1x-2|de+f |x-3|dx+[ |x=3|dx+
INERHIE:
= [ -2da+ [ - (-Bdx+ [ (x~B)da
+ j:—(x—5)dx

(5] 5o 5] 5+
{(%40) (@- 4)}—[(—3——9)—(2—6)}
+M%—15) [%—9)}—[[%—25) (2-10)}

9 1 9
= —+—+24+—
2 2 2
23
2

Q. 13. Evaluate : J.ls{|x71|+|x—2|+|x—3|}dx

(CBSE, 2013)
Solution :

l<x<3=|x-1|=x-1
l<x<2= |x-2|=-(x-2)
2<x<3= |x-2|=x-2
l<x<3=|x-3]=-(x-3)

2 T= [flx-1]+|x-2|+|x-3]}dx
3 3 ©r3
= [[1x-1ldx+[|x-2|dx+][|x-3|ds

= [lx-1ldu+["|x-2|dx+ [ |x-2|dx

3
+L|x—3|dx



= f(x—-l)dx—_[lz(x—2)dx+.|‘:(x—2)dx —Jla(x—3)dx
3 2 2 3. 2 4
SRR
2 ") 2 L2 b 12 ]
9 1 aei (R _5)
=[(§—3J—(5—1ﬂ—[2—2{21 [2 zJI
9

Q. 14.Evaluate: [ {|x|+|x-2]+|x—4[} dx
(CBSE, 2013)
Solution :

O<x<4 = |x| =x
O<x<2=|x-2|=-(x-2)
2<x<4 = |x-2|=x-2
O<x<4=|x-4|=-(x-4)

2= [l +|a-2|+|x-4[}dx

4 4 4
= IO|x|dx+J.0|x—2|dx+jolx—4|dx

= il xlde+f | x—2 de+] | a~2]dx+ [ x4 |d

=[x de-f w-2dx+[ -2 dx [ - )

9\ 4 2 2 2 4 2 4
()5 (5 ]
2), 2 . L2 , 2 ,

=(8-0)-{2-4)-0}+{(8-8)-(2-4))
-{(8-16)-0}
=8+2+2+8
=20
w Long Answer Type Questions w2200

Q. 1. Evaluate : J: (3x* +1)dx as a limit of a sum.

(JAC, 2014)
Solution :
Here

a=0
b=1
nh=b-a=1-0=1
flx) =3x%2 +1
fl@) =f0)=1
fla+h) =f0+h)
=fh)
=3h%2+1
=f(2h)
=3@2h)2+1

fla +2h)

fla+n-1h) =f(n-1h)
=3(n-12AK2+1
fla + nh) =f(nh)
=3(n%h?) +1

Now J:(3x2 +1) dx

hIfle) +fRa +h)+ha+2h)+ ...+
fla + n—1h) where nh = 1
hIl+ B2+ 1)+ (322 + 1} + ... +
(8(n—12Ah2%+ 1} wherenh =1
=lm p [(n) + 3R2 {12+ 22 + 82 4 .............. +
(h — 1)%] where nh =1

5 [n+3h2 n(n-'—l)(2n—1)"
6

= lim
h—0

= lim
h—0

= hm
h—0

wherenh =1

l: nh(nh —h)(2nh - }’.’,}—J
nh+ —

= lim
h—0

2

where nh =1

11-0)(2.1-0)
o e

=1+1
=2
Q. 2. Prove that :
J:Zlog sinx dx = j:zlbg cosx dx = —glogz
(BSEB, 2014)

Solution :
I= J.Oﬂzlog sinx dx (D
= I= J.:Z log sin (g —dex
[ J; P dx =[] a2 e
n/2
= I-= J.O log cosx dx L(2)

Adding (1) and (2), we get
21 = 'fonlz(log sinx +logcosx) dx

= f:lz log (sinx cos x) dx

- JON/Z log

_ '[mlog( s1r;2x ]dr

2sinxcosx
— dx

0

/2 ' n/2
= J'O logsin 2x dx — J'O log2dx

Put 2x =t

= 2dx =dt
dt

= dx = 9

1 T . n/2
= 5-[0 logsint dt—log2_|.0 dx
1 T . m
= EJ.O logsinx a’oc—logZ(ac)O/2

= %2f0n/210gsinx dx - glog2

n/2 . T
fo logsinx dx - Elogz

T
=I1- =log2
I 2 g




I
= 21 -1 =~ ElogZ

S
= I = — -é-logz
n t
Q. 3. Evaluate: || — - dx (CBSE,2014)
sec x cosecx
Solution :
= xtanx
1= ——— )
secxcosecx
J‘n (n—x) tan (m—=x)
i 0 sec(m - x)cosec(®w—x)
(+ J; ferde <[ fla-x)dx)
f" (r—x)(~tanx)
= = Jo (—secx)(+cosecx)
=(n—x) tanx
| ———dx
= I — J0 secxcosecx -(2)
Adding (1) and (2), we get
= mtanx dx
2l = Jo secxcosecx
T prSIN X.SINn X
- —| ————dx
= I= 270 cosxsecx
= ch—j:sinzxdx
- % [ (@sin’x)dx

T ¢en
= 5'[" (1-cos2x)dx
_n x_sinzx :
T4 2 )
2

[(n—sinn)- [0 - Si;‘O JJ

4
Q. 4. Find the value :

In xtanx dx
0 secx + tanx

[CBSE Delhi, 2010, CBSE, 14 (Comptt.)]

= a

Solution :

Let ...

_Jn xtanx
T Jogecx+tanx

r (n-x)tan (n-x)
= Jo sec(m—x)+tan(m—x)

r—(1t—x) tanx

=
0 —secx—tanx

J-:(n—-x) tanxdx

(2

secx+tanx
Adding (1) and (2), we get
= Ttanx x tanx
= | —————dx= ——d
I+1 -[Osecx+tanx * nJ *

0 secx+tanx

J~n sinx
0 1+sinx

nj dx
1+smx

nJ. ldx—= —dx
°1+smx
= n(x), - m rl=slnw.

0 cos®x

=n(n-0)- nj:(seczx—secxtanx)dx

= 2= nz—n[(tanx—_secx)’é]
= A =n2-r(0+1-0+1)

2 2 (2
T
I=nm —-1
5]
nil4 8in 26
[T sin20
Q. 5. Evaluate : J‘u gin*0 + cos’ 0

[CBSE, 2013(Comptt.)]

Solution :
N Jn/4 sin 20
o gin*6+cos*0
w4 2sinBcosd
= Jo in*0+cos*0
[ 2sec’0tan® 2sec” 6tanb
o  tan'@+1
(dividing the numerator and
denominator in the integrand
by cos*6)
Put tan?0=t

2 tan 0 sec?20d6=dt
when 0=0,¢=tan?20=0

When6=§,t=tan2 g =1
N J‘l dt
T dog? 4
= (tan‘1 t)1 tan~! (1) —tan™! (0)
=——0==
4 4
Q. 6. Evaluate the following integral :
J»rr xsinx
©1+cos’x

(USEB, 2009, CBSE, Outside Delhi, 2012, 13
BSER, 2014,AI CBSE, 2013)

Solution :
. xsinx
Let I= _[0 mdx wili)
\ (1 — x)sin(n - x)
then I= dx

0 1+cos’(m—x)
n(—x) sinx

— —— dx _..(1)

0 1+4cos8 x




Adding (i) and (ii), we get

n xsinx (T —x)sinx

- ——d
=l '[0 1+cos®x 0 1rcostx
T {Sinx
S Sereert
Taking cos x = ¢,
= sinxdx =-dx
ifx=mt=—1landifx=0,t=1
-1 —dt
o njl 1+¢2
oI = nJ'—l —dt
= T 1442
I T (1 -dt
T 2711442
It ;
= E(ta‘n L
B Jt'n+_3n
T 24 4
_ nf4m)_n
~ 2| 4 2

Q. 7. Show that :
w2 sin’x 1
—_——dx=—1 2+1

-[0 sinx + cos x J2 og(x/_ Y

[AI CBSE, 2014 (Comptt.)]
Solution :

w2 sin’zx
I= I ——dx (1)
0 sinx+cosx

sinz[—g—x]
dx

0 . i n
sSin| ——x |[+COS| ——X
(3 Jren(3=)

( J': flx)dx =Ioaf(a —x) dx)

w2 cos®x
I . S
0 cosx+s8inx

n/2 (:m'-i,'z X
= I= IO —— dx L (2)
ginx+sinx
Adding (1) and (2), we get
w2gin® x + cos” x
— -

= 2] = J Ix

0 sinx+cosx
n/2 1
_ J S — P

0 sinx+cosx

n/2 1
R >
x/ﬁ(smx sinZ + cosx cos Z)

Jm 1 —dx

‘ |
€os

/

=
J2

x —

1A

/2 i
_[ sec[x —— ]ri’a‘
0 4

=1
= dt

Put x-

/4
J." sec tdt
-n/4

n/4
_[0 sec tdt

n/4
0

& &l sl FI -

2 [log(sect +tant)]
[log (secg + tang) —log (sec0+tan 0)]
V2 [log (/2 +1) —log (1 + 0)]

=2 log (\V2+1)
= - izlog W2 +1)

5
Q. 8. Evaluate :
= xdx
o (JAC, 2014)
1+sinx
Solution :
] n xdx
Given = IO l1+sinx
[lolds
then I=Jo1 sin(a—x)
[ [ f@dx =[" fla- x)dx]
n(m—x)dx
= T 2
Adding (1) and (2), we get
n 1
21 =
n-[O l+sinx
n 1
= n-[o 1 2tanx/2 &
1+tan®x/2
2n/2 sec? x/2
= ZTEJ.O S % xdx
1+tan“=+2tan=
2 2

x
Let tan g = 1
x
N Sec? -2— dx = 2dt
therefore, 2I = (2n) o1 (T—i—t—'}_—+2t)2dt
11
= I= 2“-[0 (t+1) @

] 1
I=2rx {"m nJu




= 21t[—l + 1}
2 1

=] 21t><1 =T7.

Q. 9. Evaluate :
[ rvdv
°'a’cos’x+bsin’x’
(CBSE, AI, 2009, USEB, 2013)
Solution :

Letl= |t
= o g cos?x+ bPsin? x

J-n_ (m—x)dx
0 a? cos?(m~x) + b% sin?(n — x)

n dx " xdx
)

0 g®cos® x +b%sinx " ¢’ cos® x+ b7 sin x

= I==xr

x dx

'(0 a’cos’x +b’sin®x

L dx

0 a®cos®x +b%sin’ x

S 0 e S
a“cos’ x+b“sin* x

=2l =n

I Jnlz sec’ x dx
~ 0 g’ +b%tan’x
[Dividing by cos? x in numerator
& denominator,
Putting tan x = ¢ = sec? x dx = dt
whenx=0=¢t=0
and x = W2 = ¢ = o]

- dt
=l
_ ljm— dt_
bhe0 a—2+t2

b2

k3 1 t

_-— _1—
=5 a/b[tan a/b]o

_ " ftan™(c) - tan"1(0)]
ab

LAVE I 5
ab 2 2ab ke
Q. 10. Evaluate :

J-n/4 gnx +cosx

° 9+16sin2x
Solution :

[CBSE, 2014 (Comptt.)]

i J»n/4 sinx +cosx »
° 9+16sin2x
Put sinx —cos x =¢
(cos x + sin x) dx = dt;
Squarlng, we get
sin? x + cos% — 2 sin x cos x = ¢2
= l-sin2x =t
= sin 2x =1 —¢2

whenx=0,t=sin0-cos0=0-1=-1

hen nt s1nE—cosE-i—i—
WhenX =y t=smy 2 2
_ J‘O dt
-194+16(1-1t%)
_ J"J di
-195-16¢*
_ 1o dt
% == % =
16
10 dt
R E
4
5 0
=+t
1 1 logd
16 5 5
2.1 = ——t
4 4 |
i 5+4t [
e log
40 5-4t)]
= 4—10 (logl—log l)
1
= - log 9
40 %

Q. 11. Prove that :

f"/4(\/tanx + qutr)‘ttr 3/2,.—
(CBSE Delhi, 2012)

Solution :

Let I = J.On/4(\/tanx+s/cotx)dx
L J-n/4 Jsinx \/cosx
Jeosx \/s1

."1‘/4 sinx + cosx o
J/sinxcosx

\/_J."M sinx + cosx

V2sinxcosx -

sinx + cosx

=\/—— n/4d
j J1-(1-2sinxcosx) =

J‘"/4 sinx + cosx

J‘l (sin® x + cos® x — 2 sinx cos x)

sinx + cosx
dx

n/4
= \/_'[ J1 - (sinx — cos x)?
Putting sinx-cosx =¢,
then (cosx +sinx)dx =dt
Also, whenx =0,=0-1=-1
n 1 1

and when X n=



= J2[sin " 0 -sin ' (~1)]
= 2[0+sin™(1)] |

=2 g
Q. 12, Evaluate :

J.ls (2x” + 5x)dx as a limit of a sum.

(CBSE Delhi, 2012)
Solution :
We know that

[ f@dx = WM A{fa) + fia + h) + fla + 2h) + ..... +
fla + (- Dh)]

b-a
where h = —
n

Herea =1,b =3, fix) = 2x2 + b5x

3-1 2

and & = ornh =2
n

2 [P@x? +5w)dx = HMAFD+ A+ 1)+ FL+2R) 4,
Al+(n - 1)h}]
= hmh[2 (12 + 5] +{2(1 + A)? + 5(1 + A)} + {2(1 + 2h)2 |

+5(1 +2h)} + ...... +{2.(1 + (n — DA)?
+5(1+n—- DA

= 11mh[7+{7+9h+2h2}+{7+18h+8h2}+ ...... +
{7+9(n - Dh + 2(n-1)2h2]

= limh{Tn +9R{1 +2 + ...... +(n-1)
h—0
+2h%{12 + 22 4+ ..., +(n-17% |

= lhiirol[7n + Qh{n(n2_ 1)} +9h2 {MLDH

6
- limh [7n 1 gy PARR=R) _nh(nh—h)@nh - h)}
h—0 2 3
CTx24 2xog2-0)+2220@-0
2 ‘ i
=14 + 18 + E
3
_ 112
3

4
Q. 13. Evaluate : | , sin’xdt (BSEB, 2015)

Solution :

. 4
sin 2x T/
o

1'|.Td4(1—cos2x)d.9c = [x— 5

e o
-4

Wi |
-[0 sin? x dx

1}

®la o[-

Ll

= J2[sin" ¢I", |

= e ’
Q. 14. Prove that : _[ . \-I— —dx= "
8 %ln o Y { osx 4
(JAC, 2015)
Solution :
- 1/ -\."II:-;J' 2
Let [=|""— — dx (D
U0 sina +Jeosx
(-
sin| ——x
.,‘1[/2 V 2 /.
=Jo ff T 0 |||I_ i dx
& g ) =
\‘I. ||1|‘_ J | \lu} | 9 X J
w2 Jeosx
= [ e —dx (2)
cosx+ sin
Adding equations (1) and (2),
1 /2 5
of = J”"z___—V51nx dx+ | Jeosz
sinx ++/cosx 0 Jsinx ++Jcosx
w2 Jam X4 eosx
= J. - dx
"rHlI'i X - \.'L'il‘- x

/2 _fewe T
—I 1.dx = [x]p 5

c1=2
4

Q. 15. Evaluate : j;i (x + x)%dx as a limit of a sum.
(JAC, 2015)

Solution : LI (x+ )" d

= 1 2 fr () + (Lt )+ e + f (L + (0= 1) B)]

e }g% RO D+ 1422+ A+ + ... A+ (m-1) h)?

+1+(n-1 M}

= M (124 (14 )2+ (1+ 2072 + ..+ (L+ (R — 1) D)

+{1+Q1+A)+@+2M)+...+Q+n-1) A}
n(n-1) + B2 Zz(n——l)(Zn—l)

_ I
_hlj)ltl)h[+2h 6

n(n—l)}

+n+h D)

_lLmp [2n+3h nn-1 ., _n(n—l)(Zn—l):l
h—0 92 6

- lim 2[2n+§——”(”’1)+i”(”‘1)($)}
h—-0 n n 9 nz 6

— lim |4 + [';|'I n-1 ‘+£(n—1)(_2n—1)
h—0 L \ 1 | 3 n:‘

- lim |4+6(1 1J+§(1 1)(2_1)}
h—0 [ ' 1 3 . .

=4+6(1—O)+§(1—0)(2—0)

6 +

c.oloo

4
3

Il
® +

w|



Q. 16. Evaluate : j :4sin2xdx.

w4
Solution : _[0 sin 2x dx

[_ cos2x TM
2 b

2

-1
?[0——1]
1

2

mmm#, NCERT QUESTIONS by

Q. 1. Evaluate :

(USEB, 2015)

/2
I: 2sin x cos x tan"!(sin x) dx.

Solution :
n/2

{=> cos x dx =

Also, sin 0 =0, sing= 1

- f 2t tan™'(¢) dt

(1)

|
DN

J1t2+1
0¢? 41

o (3x2)-3]

iE - —{(t)o (.tan‘1 t)(l) }}

]
N

-2 5—1{1—5}]
8 2| 4
_o/E_1 z]
(8 28
=2 3—1]
L4 2
_E
2
Q. 2. Evaluate :

J-ﬂ:/2 xsinxcosx

(CBSE, 2011)

2sinx cos x tan ' (sin x)dx

-1
— [cos ©/2 — cos 0]

Let sinx=t

F 2 ! 11
-1 - _ X
= _{tan ()% 2}0 J.O 172

#2
—dt
2

0

|

dt

—jlﬁl—dt”

o oA a_9x. (CBSE,2011,14)

. sinx + cos?x
Solution :

dx

J-W XSIN X CO8 X
v sin® x+cos’ x

ZJ,M[——x]sin(E—chos(E—x)

sin (E—x)+cos“[E x]
2 2 .

dx

(D

-

J-nlz . cosx.sinx J-nlz xXcosx sinx d

= - /= dx

o cos*x+sintx 0 cos*x+sintx
3.(2)

Adding (1) and (2), we get

n/2  sinxcosx
2 = —j —_————dx
o sin*x+costx
n/2 s1nxcosx
= I= —J.

o sin*x+cos? x

T pr/2 sin 2x
= I =— ————dx
870 sin*x+cos®x

T (n/2 sin 2x _
& I= 870 sin*x+(1-gin? x)?
Letsin?x =¢
= sin2xdx=dt
when x=0= ¢t =sin%0=0
andx=LF=t=gin?E=1
2 2
po Epo_dt
= = 8l gy
T (1 dt
= I=EJ.02;:2-21:+1
_ 1o B dt
T 1670 , 1
thomt 4 =
2
= I——n— - gt
167, , 1,1 1
2 4 4
T ol dt
= I=-"V
16 (t 1)2 1
2 4
-1
1 t_l
= [= —x=x2|tan| —2
16 1 1
2/
= I= g [tan'l(Zt - 1)](1,
T -1 -1
= I= g[tan 1-tan'(-1)]
n(n nj
1=l +
8\4 4
T m
= —X~—
8 2
_
T 16

Q. 3. Evaluate :

J-rrfﬂ xsinxy

(CBSE Outside Delhi, 2011)

[
0 l1+cosx

[ J'W xsinax
— Jo

dx

I 14 cosx



. X x n/4 T
. . 2sin—=cos—= = 1 (1+t n(——xndx
T T i = I 3 Og a
= Olzx‘xdx+.0/2—2x—2dx J-O 4
1+2cos®= -1 1+2cos*= -1 3
2 2 I"M tan ; —tan x
1wz ,x W x = I=| log|l+{— 2 —||dx
= Ejo x sec 5dx+f0 tan B dx 0 l] _tan g tan x
1 (o tan® ) — (52 tanZ s |+ (3 tan® ' - J7" g1+ 1t
- (2.\. 1..:1112]rI —IO 2tan2dx}+ IO tanzdx = I= Io Og_ 1+ tanx
n/4 2 .
T2 = log| ——— |d
= [.1' i,uni] = I j° 0g(1+tanx) N
| ) " log 2 dx [ *1og 1 dx
= TtanT =" o = '[" % _'[" (it
T2 4 4 = I =(og?2) [x]/* -1
Q. 4. Evaluate : -
= —log 2
["log+ tanz)dx  (CBSE Outside Delhi, 2011) = #Sgs
S T
Solution : I= B log 2 [from (1)]

I= jon/4log(1+tanx)dx L@ [




