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H ¢

1 (@)
We have,

f(x)=f|x—2ldx=>f’(x)= x - 2|
0

Clearly, f'(x) is everywhere continuous and differentiable except at x = 2
2 (b)

If f(t) is an odd function, then foxf(t)dt is an even function

3 (c)

sec x cosec X
dx

2 cotx — secx cosec x
1

_ coS X sin x
- f 2Ccosx 1 dx

sinx sinx cosx

_f dx
) 2cos?x—1
dx

= = jsec 2x dx
CoS 2x

1
= Elog | sec 2x + tan 2x| + ¢
4 (d)

T 0sin6 .
Let] = fO m 0 (1)

T(mr—0)sin0 N
:I=]0 mde .. (i)
On adding Egs. (i) and (ii), we get

™ msin®
lejo 1+ cos?0 a8
Putcos® =t = —sin0db = dt

-1 1 1 1
w20 =— dt =2 dt
njl 1+ t2 HJO 1+ t2




Let f(8) = [fosmzesin_lﬁ d + focoszecos_l\/E dd)]

f'(0) —(ism 6) [sm \/517] (—cos 6) [cos‘1m1

do
(2sinBcosB)6 — (2sinBcosB)0 =0

~ f(0) = constant = a [say]

e
= '[1/2(sin‘1 Jo + cos™t/p)dd = a
0

T
=q > —=Q

T/2  dx fn'/Z cos3 x
1+tan3x

Let = [] dx...(0)

sin3 x+cos3 x

/2 cos? (g - x)
=1 = f p- -
0o sin3 (E — x) + cos3 (E — x)
_(m/2 sin3 x .
I'= J‘0 sin3 x+cos3 x dx "'(11)
On adding Eqgs.(i) and (ii), we get
™/25in3 x + cos3 x
21 = j
0

dx

sin3 x + cos3 x

/2 T
= ldx ==
J;) 2

=1 =

T
4
(c

7 )
Since, I—flsmxd <f

Because in x€(0,1),x > sinx

! 2 1 2
1<f \/dezg[xi‘/z] =1<3
CosXx

For xe(0, 1) < 7




1cosx

And | = f

1 3
f |x|dx+f [x — 2|dx
-1 1

=Zflxdx+f2(2—x)dx+f3(x—2)dx
0 1 2

— dx <f x2dx—2:>]<2

Putting x™ + 1 = t and n x™ 1dx = dt, we get

e F L e

=1 (t_1)+c—11 L)
—nog t —nog x"+1

10 (d)
We have,
1/2 /2
1
I = f [sinm x| dx = ;f |sint| dt,where t = mx

0 0
/2

1
=>I=—f sintdt =—
T T
0
12 (c)
We know that,

b

b b
f FO)g()dx| < j f £2(0) dx. f g2(x) dx

a

Putting f(x) = 1 and g(x) =+V1+ x3, we get

1
1 V5
f 1+x3d 1+x3dx— 1+—=—
4 2
0

:I<2andl<—

13 (b)
We have,
bc

l f(%) dx

Putting% =t and dx = c dt, we get




b b b
I:%ff(t)cdt:ff(t)dt:ff(x)dx

14 (c)

1—x\2 (1+x%—2x)
x dx = L —— |
fe <1+x2) X fe aA+x22
—f x( 1 2x )d
=|e 722 a2 X
x ! +f 2xe” d f 2xe” d
= e¥X. X— | —/——dx
1+ %2 (1 + x2)2 (1 + x2)2
ex

:1+x2+c

15 (a)
We have,

d eSinx eSinx
a(f(x)): " =>f . dx = F(x)
43 L esinx esinx
;esmx dx :j pw 3x2dx :f - d(x3)
1 1 1
=F(64) —F(1)
Hence, k = 64
17 (a)
We have,
_ [log(x+1)—logx  [log(1+1/x)
I_f x(x+1) iy (x2 + x)

R = e}

2

1= —2og(1+ ) +c
=>[=—= —

2 8 X

1

== > [log(x +1) —logx]?> + C

=== [{log(x + 1)} + (logx)? — 2log(x + 1) -logx] + C

1 1
= I = =5 {log(x + D}* — 5 (logx)” + log(x + 1) - log:x + C

18 (a)
It is a question of greatest integer function. We have, subdivide the interval 7 to 2mas under keeping
in view that we have to evaluate [2 sin x]




We know that, sin g

sin( +n)—sin7n— !

Tre) =g =72

_1111__(2 n)_ .m 1

sm6 = sin | 2T c) = sm6— >

9 3m 1

sin G = sin e =

Hence, we divide the intervalmto 21 as (11, 7—“) , (7—“, 11—“) , (11_7:’ Zn)
6 6’ 6 6

_ 1 1 1
sinx =(0,-5).(~1.-3).(0.-3)
2sinx = (0,—1), (=2, —1), (0,—1)
[2sinx] = -1

al=L+1+1

=f—1dx+j—2dxj—1dx

Between proper limits

W 2<4T[) T
6 6 6

19 (c)
jl dl _ ( 2x 4
o dx st 1+ x2 x

1
= [sin‘1 (1 ixxz)]o =sin™1(1) —sin™1(0) = g
20 (c)

Let F(x) = e*

Also, f(x) + g(x) = x? = g(x) = x? —e*

Now, folf(x)g(x)dx = f01 e*(x? —e¥)dx

1 1
=f x%e? dx—f e®*dx
0 0

= [xzex—Ierxdx 18 —=[e®1}

= [x%e* — 2xe* + 2e*]} —=(e? — 1)

1

2
1
2




1 1
[(1—2+2)e1—(0—0+2)e°]—Ee2+§
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1 (b)
We have,

3

I = f log(1 + cosx) dx
0

log (2 cos? g) dx

X
=] = (logZ + 210gcosE) dx

s
X
=>[=mlog2+ Zflogcoszdx
0

/2

X
=] =mlog2+2Xx 2.[ log cost dt,where t = Eand dx = 2dt
0

s
=>[=mlog2+4Xx —Elogz = —mlog 2
2 ()

Putting tan~! x = ¢, we have

a1+ x+x?
[:fetan 1X<W>dx

:I=fet(tant+sec2t)dt=ettant+c = yetan 'x 4

3 (9

Given,
m—a

I = j x f(sinx) dx
a

andl, = fz_a f(sinx) dx
Now, I; = fz_axf(sinx) dx

= fn_a(n —x)f[sin(r — x)] dx

SUBJECT : MATHS
DPP NO. :2




= fn_a(n —x)f (sinx) dx
= fﬂ an f(sinx)dx — I,

2
:>211 =T[12 :)12 =—11
s

4 (b)

1
fcos‘1 (;) dx = f sec lx-1dx
d
= sec_ledx —f[—sec_ledx] dx
dx
1

=xsec‘1x—f—xdx
xVx2—1
1
=xsec_1x—j dx
Vx2 -1

=xsec 'x—cosh™'x+c¢
5 (d)

1 dx
Let I = Jy svise
Putx = sin® = dx = cos0 do

[ = fn:/z cos 0 do ()

0 sin@+cos @’

L fﬂ/Z cos (— - 9) do
0 sm(

E—G)+cos(§—6)

= [[? 0 gg...(ii)

cos B+sin 6

On adding Eqgs.(i) and (ii), we get

/2 T
21=j 1d6 =1=-
0 4

(r=1dx

:I—Z(r—l)(\/_ \/TT)
=>1—(\/_ V1) +2(V3-+2) +3(V4 —3)




++m-DHn-Vn-1)
:>I=n\/ﬁ—(\/i+\/§+---+\/ﬁ):n\/ﬁ—z\/7

7 (d)
Let] = fxl(logex e)dx = [

1
x(1+loge x)

Put log, x = t:>§dx=dt

I:,f(lcf:t) =log.,(1+1t)+c

= log.(1 +log, x) + ¢

8 (@)
/2

L—1,= f (cos© — sin 20)f(sin 6 + cos? 0)d0
0

Putsin® + cos?0 =t

= (cos B —sin20)dO = dt

Then, I — I, = [, f(t)dt = 0

~ =1

9 (b)

(W1 = [72 Veasx —cos7x dx

/2
= f vcosxsinx dx
-1/2
/2
=2 vcosxsinx dx
0
4
x]g/? = 3

1 4 3 4
@)1 = [ lx = 1ldx + [ |x = 1]dx + [;|x = 3|dx + [, |x — 3|dx

1 4 3
=| —(x—1)d - 1)d

'[0 (x )x+.[1(x )x+f0
=10
10 (a)

Let I = f_”/;z sin™* x dx = f:{; cosec™

4
- __ 3/2
3 [cos

4
—(x —3)dx +f (x — 3)dx
3

4 x dx

/4
= f (1 + cot? x) cosec? x dx
—-1/4

Put cotx =t
= —cosec’x dx = dt

1 1
I=—j (1+t2)dt=—2J (1+t3)de
-1 0




£31" 1
=-2lt+—| =-2(14+=|=-—
[ +3L [ +3]

11 (d)
We have,

(Ferdr)’ (er—1)?
= lim ———

x—>oof e2x? dx x—>oof0 e2x? dx
- lim 2(e*-1)e*

X 2
X—00 fo e2x

X

[Using L'Hospital’s rule]

= 2 lim
x—00 erZ—x

=2 lim —p [Using L'Hospital’s rule]

x—00 @2X2 =X (4x—1)
1
=2 ;I—E?O e2X*=2x (4x — 1)
12 (a)
Given, [

sinx

Now, —f

sinx

t? f(t)dt =1 —sinx
t? f(t)dt = :—x(l — sinx)
= [12£(1)]. (0) — (sin® x) . f(sin x).cos x = — cos x
[by Leibnitz formula]

= Putsinx = 1//3

F(H)=03)" =3
13 (b)
We have,
fla—x)+fla+x)=0
= f(2a—x) + f(x) =0 [Onreplacing xby x — a]
=>f(2a—X) = —f(x)

f FGdx = f (F0O + f2a -0} dx

f £ dx = f {f(0) - f(0)}dx = 0
0 0

14 (a)

dx

,[ sin(x — a) sin(x — b)

sin{(x — b) — (x — a)}
- sin(a — b) f sin(x — a) sin(x — b)

1
- sin(a — b)
sin(x — b) cos(x — a) — cos(x — b) sin(x — a)

f sin(x — a) sin(x — b)

dx




= m U cot(x — a)dx — f cot(x — b)dx]

= Sn@=0) [logsin(x — a) — logsin(x — b)] + ¢

1 sin(x — a)
T Sin(a—b) 08 |sin(x ~b)
15 (b)

Putting 2 + x = t2, we get

I—f\/:dx—zf\/——tzdt

7 —tZ2 + 7sin” 1—+C

V7
vx+2
=] =+vx+2V5—x+ 7sin~?!

16 (a)
We have,

_f 2x%+3 d_f 1 d+f 1 .
B RO O R R e i

1 x—1 1 x
I—Elog<x+1)+§tan (E)+C
x+1
$I=_510g<x—1)
a=-—1/2andb =1/2
17 (c)

fex(x_zl) d

+c

+C

1
+§tan‘1x +C

3a
I = j cosec(x — a)cosec(x — 2a)dx

0
3a

| 1 j sina J
= =
sina ) sin(x — @) sin(x — 2a) x
0

=] =

1 T sin{(x — a) — (x — 2a)} .

sina ) sin(x — a)sin(x — 2a)
0

3a
1
a_[ cot(x — 2a) — cot(x — ) dx
0




sin(x — 2a)1°¢

1
I o8 sin(x —a) |,

sina sin Za]

| -1
| 8 sin 2« 8 sina

’1 ( sina
= — 0] :
sina L &

1
= | = 2 cosec a log (E sec a)
19 (a)

f33x+1d _3f3 2x p
o219 T2) x2y9
1
-1
[log(x2 + 93 + [tan 3]

[log 18 — log9] +

NIUJNIUJNIUJ

dx
Let [ = f—'—(l—x)(x—z)

)] 2
2sinacosa sina

1
log ( sec a)

+f 4
0o X2 +9 *

! [tan (1) — tan1(0)]

+ ¢ =sin"1(2x —

3)+c
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H
i
i
i
4

1 (d)
Letg,(x) =1+ x% +x*+... +x?" = —

. L 2x(x®? — (n+ DX+ 1)
“hp(x) = gp(x) = (xz 12

x2n+2_q

Now, f(x) = hm h,(x) =
AsO0<x<1
2x
Thus, [ f(x)dx = f(xz_l)z dx
1 _ 1
x2—1 1-—x2

2 (c)
dx

sinx — cos x + 2

(x2 1)2

d
f‘rx +\/_

SINX—=—COSX —=

\/'_
dx

V2(sinx sin% - COSJCCOS% +1)

_if dx
_\/E 1—cos(x+E)

\/_-[1—c052 )
__jd—x
V2 25in2(5+g)
1 X T
:ﬁfcosec2 (E+§)dx
—cot(P+T
—%-%+c=%cot(;—c+g)+c
(a)

SUBJECT : MATHS
DPP NO. :3




Let ] = fn:/z cosx

0 1+sinx

= [log(1 + sin x)]g/2
=log2 —log1l =log?2
4 (b)
12sin™1Z

Letl = f; 2 dx

1

Put sin™ gzt::»f:sint

2
= x = 2sinl

= dx =2costdt

s 2t
.-.I=j ——.2costdt
o 2sint

T

s 2t

tant
6 2x

tan x
(@)

. e 1 1 b
Given 'fZ (logx (logx)z) dx =a+ log2

Putlogx =z=>x =e? = dx = e?dz

[ e [ G
"), \logx  (logx)? - logz \Z  Z? )L

1 1 1
=j e? —+d(—) dz
log2 z z

11_ 2

E]logz B log 2
~a=eandb =-2

7 (c)
Let = [

x dx
[e+V1-x2]V1-x2
Put x = sin0 = dx = cos 6d0
™/2 sin@cos 0dO
I'= fo (sin® + cos ©).cos O
m/2 sin@ _
zl:jo sin9+c056de"'(l)
n/2 sin (g - 9)
=1 = f — -
0 sm(5—9)+cos(5—9)

m/2  cosB
== 057
fO sin®+cos 0

doe

de...(ii)




On addingEgs. (i) and (ii), we get

/2 /sin @ + cos O
o= [ (O
0 sin 0 + cos 6

/2 T T
= J;) 1d0 = 5 =] = 7
8 (d)
Let] = fol cot (1 — x + x?)dx

1
1
=f tan™? (—2
o x

1 x—(x—1)
_ -1
B ,[0 tan (1 + x(x — 1)) dx
1 1
=j tan™!x dx —j tan™'(x — 1)dx
0

0

1 1
= j tan™!x dx — j tan" (1 —x — 1)dx
0

1

ftan xdx—Z[xtan x—f s dx]

1+x%2 71,

1
[xtan X — —log(l +x )]
0

1 1
— -11 _ _ — o -
=2 [(1 tan™" 1 2log 2) (0 2log 1)]

L P
_E_ og

9 (a)

(x-3)Va+1
Putx =tan?6 = 0 = tan ' vVx
dx = 2tan0sec? 0 do
s fta“_l‘/ﬁ 2tan0sec? 0 "
tan-1v8 (tan20 —3)VtanZ0 + 1
tan™'Vis 2 tan0sec? "
-1y5 (sec?0—1—3)sech

tan
3 J‘tan_l‘/ﬁ 2tanOsec? 0
 Jian-1yg  (sec?® — 4)sec®

3 tan™ V15 2 tan B sec O
tan-1yg (sec?0 —4)
[ (sec®—2) tan™" V15 3
> :

(sece +2) tan-18




[ sectan”14/15 — 2 sectan™1/8 — 2
o8 <sec tan-1/15 + 2) ~log <sec tan-1/8 + 2)]

[ secsec™ 14 —2 secsec™13 -2

log <sec sec™14 + 2) ~log <sec sec”13 + 2)]

2 1 1 5

»logg - logg = Elogg]

(o)

We have,

=] = f{l + 2tan x (tan x + secx)}'/2dx

N[~ N~ N -
Ii—l

—_
o

=>1= f{l+tan2x+tan2x+2tanxsecx}1/2 dx
=>1= f(Sec2x+tan2x+2tanxsecx)1/2dx

=] = f(tanx + secx)dx

= | = logsecx + log(secx + tanx) + C
= [ =logsecx (secx +tanx) + C

11 (a)

We have,

o)

x2

1 s
Ilzjmdxand12:jl+x4dx
0 0

Putting x = %in I, we get
0

I j—t4 LA f t dt=1, 1 _1
= X —— = = > — =
! 1+t47 t2 t 4+t N

0

12 (c)
sinx
Let/ = f3+4coszx

Putcosx =t = —sinxdx = dt

I_f —dt __1f dt
T ) 3+4t2 4 2
2+ (%)

Let f(x) = e%°5"* cos3(2n + 1)x
Then, f(r — x) = gcos”(m—x). cos3[(2n + D — (2n + 1)x]

18




= —e5° X cos3(2n + 1)x

=>f(ﬂ x) = —f(x)

~ f(x)is an odd function.

Hence, f:ecoszx .cos3(2n+1xdx =0
14 (b)

Given —{f(x)} = 1+x2

On integrating both sides, we get
f(x) =tan"1x
) = (an )
1
ST
3x?
T 1+4x0
15 (d)
Let] = fon[cotx]dx .. (i)

> = jn[cot(n —x)]dx = jn[— cotx]dx ... (ii)
0 0
On addingEgs. (i) and (ii),

T

2

Y
21 =f [cotx]dx+f [— cotx]dx
0 0

= fn(—l)dx
—x]| = —ifx € zand[x] + [—x] = 0,ifx € z]

16 (c)
Let/ = [* (x+ 1|+ |x+ 2|+ |x — 1| )dx
Again let f(x)=|x+ 1]+ |x+ 2|+ |x—1]

| —(x+1D)—-(x+2)—(x—-1), —-3<x< -2
{ —x+D+x+2-(x—-1), —-2<x<-1
1+x+x+2—-(x—1) —-1<x<0

l 1+x+x+2—-(x—-1) 0<x<1
k I1+x+x4+24+x—-1 1<x<?2
—3x — 2, —-3<x< -2
—x + 2, —2<x<-1
x+ 4, -1<x<1
3x+2, 1<x<2




-2 -1
o= —-3—-2)d - 2)d
f_g( )x+f_2(x+)x
1 2
4)d 3 2)d
+f_1(x+ )x+f1(x+ )dx

i + 2 B
) X
-2

= [—6+4—(—22—7+6)]+[—%—2—(—2—4)]

ofoa-Golors-Go)

=t +8+-
31 47

2 2

Alternate

Let] = f_23{|x + 1]+ |x+ 2|+ |x — 1|}dx
-1 2 —2

=j |x+1|dx+f |x+1|dx+f |x + 2|dx
-3 -1

=3

2 1
+j |x+2|dx+j |x — 1|dx
-2

-3

2
+f |x — 1|dx
1

-1 2 -2
=—f (x+1)dx+f (x+1)dx—f (x + 2)dx
-3 -1 -3

+ f_zz(x +2)dx — f 13<x ~ Ddx + f - 1

_ (¥, 1+ L 2 < 2 -
2 X 2 ¥ p X
-3 -1 -3
2 2 1 o2 2
2 2
-3 1

3 3
f |23 + x% + 3x|dx = f (x3 + x? + 3x)dx
0 0




3
x* 3x?

x3
77377

27 27
3

4
18  (b)

dx cosXx
- = - 5 dx
sin x cos x sin x cos? x

1
=f sec? x dx = log|tanx| + ¢
tanx

2

19  (b)
Let] = foznn{|sinx| —%|sinx|}dx

21171'1
= —|sinx|d
—[o 2|51nx| X

1 21 4m
=—U |sinx|dx+j | sin x| dx+...
21Jo 2

T

2nm
+ f | sinx}dx |
2(n-1)rm

Now, I; = foznlsinxldx
T 21

=j sinx dx—f sinx dx
0 T

= [—cosx]|f + [cosx ]2F =4

1
=§[4+4+4+...+ntimes]

2nm 1
—|sinx| dx
| glsina
Since |sin x| is periodic with period .

™| sin x|dx
0 2

T
Iznj sinx dx
0

=[—cosx |}
=>]=2n
Alternate

2nt
I = =|sinx|d
Jo 2|smx| X

Since, |sin x|is periodic with period 7.




| sin x| T
-'-I+2nf > dxznf sinx dx =n[—cosx |}
0 0

= [=2n

20 (d)
2

Given, f: x3 dx = 0 and f: x?dx =3

If we take a = —1and b = 1, then it will satisfy the given integration.
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(b)

I = f cosec (x —m/3) cosec(x — w/6)dx

0
/2
B sin[(x —/6) — (x — m/3)]
=1=2 f sin(x — /6) sin(x — /3) =

/2

=>[=2 f [cot(x — /3) — cot(x — m/6)] dx

0

g 7T/2

=>1=2 :logsin (x - g) — logsin (x B g)]

[ sin(x — 1t/3) /2
==z _log <sin(x - n/6)>]0

[ 1/2 V3/2
=>[=2 _log <\/_3—/2> —log <W>]
= | = 2[~logV3 —log V3] = —4logV3 = —21log 3
2 (9
Primitive function means indefinite integral.
= Primitive function of f(x)

0

(say)

SUBJECT : MATHS
DPP NO. :4




2a?
= ——3dx = 2tdt
X

(az _ x2)3/2

© 3a%x3
3 (o)
We have,

_( xforx<1
() = {x— 1forx>1

x3, forx <1

= x2f () = {7

—x?forx>1
1 2

2

5

=>fxzf(x)dx=fx3dx+fx3—x2dx:§
0

0 1

+c

4 (d)
x>+x—6 fx+3

dx

G-De-D¥" ) ¥=1

4
=]1d d
'[ x+-[(x_1) X
=x+4log(x—1)+c

5 (b)
We have,

P SN N B S S
_,[(1+x2)1/3 x_if(1+x2)1/3 S

1 ((+x) -1
P ACETDRE

=1 = %f{(l +x2)23 — (1+x3)713}d(1 + x?)

Ny d(1 + x2)
13 3
S 235/3 _ 2 2y2/3
Ny 2{5(1+x) (4 }+c
1 3 2
I =2=(1+ %2 2/3{_ 14 x2 __}
= 2( + x°) 5( + x4) 3+C

1 3
== %(1 +x2)23(6x2 -9) +C = %(1 +x2)23(2x%? =3)+C

6 (b)
We have,




/4

) bsinx
alsinx| + ————+ctdx =0
1+ cosx
-n/4

/4 /4 /4

sinx
=a flsinxldx+b f—dx+c fdx=0
1+ cosx

-m/4 -n/4 -m/4
/4

/4
=>2af |sinx|dx+bx0+26f dx =0
0 0

/4

T
=>2af sinx dx+Zc><Z=0
0

= —Za(cos%—c050)+%= 0

1
:—Za(ﬁ—1)+%c=0=>a(2—\/§)+%c=0
7 (0

Let] = f:{lx — 2|+ |x — 3|}dx

3 4
=j {(x—2)+(3—x)}dx+] {(x=2)+ (x — 3)}dx
2 3

3 4
= j dx + j (2x — 5)dx
2 3

= [x]3 + [x* — 5x]3
—3—2+[16—20— (9 = 15)]
=1+2=3

8 (@)

g(x) = fox cos*tdt (given)

m+X

glx+m) = f cos*tdt
0

T T+X
=f Cos4tdt+f costtdt=1,+1,
0 T
= I; = g(m)
TT+X
I, = f cos*t dt
T
Putt=n+y =>dt=dy
X X
I, = f cos*(y + m)dy =j [cos(m + y)]*dy
X 0 X 0
— [ ~cosyytay = [ costy dy = g
0 0

~glx +m) = gx) + g(m)
(b)




We have,
=] = f cos3 x elosSinD) gy = f cos3 x sinx dx

cos* x
:I:—fcos3xd(cosx)=— 2 +C
10 (a)

Putx +1=1t% = dx =2tdt

Atx=8,t=3andx =15t =4

f 2t dt
(t2 —-1-3)t

4 2dt
; (t2—4) 4[1 t+2l;
1 1 5
= 5[‘°g§‘1°g§] = §‘°g§
11 (a)

. . 1-cosx
Using sin? x =

1+cos2x
and cos? x = S~
We get
f sin* x (1 — cos 2x)?
I=| ———— dx= | —L———dx
sin* x + cos* x 2(1 + cos? 2x)
1 f 2 cos 2x

2 —sin? 2x

1 \/_+51n2x}
+C
2\/_ \/_—51n2x

(b)
Since V1 + x2 > x? for all x € [1,2]. Therefore,

1
e < —for allx € [1,2]

2

2
1
f dx<_[—dx:>11<12
V1+x2 x
1 1

()




Let f(x) = (1 — x?) sinx cos? x

f(=x) = [1 = (=x)?][sin(—=x)] cos*(—x)
= —(1—x?)sinx cos?x = —f(x)

= f(x)is an odd function.

Y
f (1 —x?)sinxcos?xdx =0
-1

15 ()
We have,
/2
I, = f x"sinx dx
0
I 1I
/2
[—x™ cos x]g/2 +n f x" 1 cosxdx

0
| I1
/2

= I, = n[x""1sin x]g/2 -n(n-1) f ™ Sl i

0
T n—1

>I,=n (E) —nn—1I,_,

Putting n = 4, we get
783

I, + 12, = 4 (E)

16 (b)

We have,

1 2

3

]dx=jxx0dx+fxdx=§
0 1

17 (b)

J‘O dx 3 j‘o dx
X2 4+2x+2 ) (x+1)2+1
= [tan"1(x + 1)]°,

T
=[tan"'1—tan"10] = 77 0=
18 (d)

_ [T/% 3 04
LetI—f_nMx sin* x dx
3

T[
4

Since, x3 sin* x is an odd function
1 =0

19 (c)

k
I =f xf{x(1—x)}dx

-k




k

A-20f[1-x{1 - A —x)}ldx(putx =1 —x)
1-k

K
A=) f{x(1—x)}dx

1-k

k K
= flx(1—x)}dx — f xf{x(1—x)}dx
1-k

1-k
=L -1
~ 2l =1,

L 1

L 2
20 (a)

We have,
/4
I, :j tan™ x dx
0
/4

clpyr + I = f (tan™*1 x + tan* 1 x) dx
0

/4

DI+l = f (tan™ ! x sec? x) dx
0

tan™ x]"/ P
0

>l o = [

n

= N(lpyy +Ipq) =1

= llm (1n+1 + In_l) = 1
n—oo

n
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TOpIC :-INTEGRALS '

H
i
i
i
4

1 (c)
€1

j ;dx = [logx]{ =loge —logl =1
1

2 (b)
We have,

—f2cosx—secxdx
cosx

= [ = 2sinx — log(secx + tanx) + C
= [ = 2sinx + log(secx —tanx) + C

4 (9
We have,

1= -[f’(ax+b){f(ax+b)}” dx

1 {(ax + b)}tt

1= [+ byrdfan+ by = o x EEEE
©

2% <« 2% 0<x <1 and2*’ > 2%,

~ 1, > Izandl, < I
6 (0

Let[ — f Vtanx

sinx cosx

Vsinx

CosS X SlIl X COS X

dx

dx

f \/sin x cos?’/2 X

SUBJECT : MATHS
DPP NO. :5

x>1




= | —— dx
f\/tanxcoszx

sec? x

dx
yvtanx

Put tanx =t = sec?x dx = dt
I—f— dt = 24/t = 2\/tanx

7 (b)
Let] = ,lfl?o T T

lim —

n-o n zm/l + (r/n)2

hm —

Put——x rlldx lim yan 1—f02

——=dx = [V1+x? 2=vV5-1

Putx = tan® = dx = sec?0 do

/2 tan § log(tan 0)
ol = ———  “sec?0d0
_[0 sec* 6 5K
3 J‘”/Z sin 8 log(tan 0) "
0

cosO-
cos20

/2
= f sin 0 cos 0 log(tan 0) d6
0

1 /2 /2
= Ef sin 26 log(tan ) d6 = 0 < f sin 20logtan 6 d6 = 0>
0 0

9 ()

1
j [x[1 + sinmx] + 1]dx
-1

1

0
= j [x[1 + sinTtx] + 1]dx + f [x[1 + sinTx] + 1]dx
-1 0
Now,—-1<x<0 = [1+sinmx]=0

0<x<1 = [1+sinmx] =1
= [x[1+sinx]+1] =1

1
3 f [x[1 + sinTtx] + 1]dx = 2
-1




10 (d)
We have,

oo

I:fe“”‘2 dx

0

> = %Of e_(‘/ax)zd(\/ax)

L Va1
:Izﬁx7:'1=§7[f
11 (d)

Letl = |

0

2x

T dx - Then,

1 1
I= log 2 ,[ 1—(2%)? (") = log 2
1
k= log2
12 (d)
We have,

s
I = f(cos ax — sinbx)? dx
-7

i
== f(cos2 ax — sin? bx — 2 cos ax sin bx) dx

-1
s

T
=>]= j(cosz ax — sin? bx) dx — 2 f cos ax sin bx dx
-1

-1
T
=>[1=2 j(coszax+sin2bx)dx—0
-1

T

14+ cos2ax 1 —cos2bx
=>I=2j

d
2 + 2 X

0
Vs
=>I=f2+cosZax—costxdx: 21
0
(d

)

13
mxm+2n—1_p,n-1

Let/ = [BX % __ gy

x2M+2N 4 9 sm+n 4 q

dx

mx™2n—1 _ p,m-1
- (1 + xm+n)2

m-1_ _"

1= f ™ T dx
(e + )




Letxm+in= t
X

n

m-1 __ —
= mx o) dx =dt

1 1
t t

n

+c +c

T x4
(b)
We have,
16 /3 51
I = f |sinx|dx:f|sinx|dx+f [sinx|dx
0 0

16m/3

51
/3

T
=] = 5f|sinx| dx + j | sinx |dx [+ |sinx]is periodic with period 7]
0 0

1 21
:I=5fsinxdx+f sinxdx=5><2+(—§+1)=7
0 0

15 (d)
Let = [ {£ () + f(~x)Hg(x) — g(—0)} dx

Again, let
h(x) = {f () + fF (=) Hg(x) — g(=x)}

= h(—x) ={f(=x) + f(x)Hg(—x) — g(x)}
= h(—x) = —h(x)

Hence, h(x) is an odd function

2 1=0

16 (a)

We have,

o [T [
sinx cos x tanx

=>]= j(tanx)‘l/z d(tanx) = 2vtanx + C

18 (c)
We have,
/3

a 6tanx
j {—ltanxl +— c}dx =0
3 1+ secx

sec? x dx

—-m/3




/3 /3 /3

a tan x
== fltanxldx+b f—dx+c fdsz
3 1+ secx
—-m/3 -m/3 -m/3
/3

2T
:>2af tanxdx+bx0+c(?>=0

0

2a 21
= ?[logelsecxl]g/3 +—c=0

3
2a 21 a
> —In2+—c=0=>c=—-1In2
3 3 T

19  (d)
Given, f'(2) = tan% =1,f'(4) = tang =3

4

[ reor@ar =[5 7]

2

1 2 1 l 2
=SIF@ -3l

_3.1_,
=>-5=

20 (a)
Let] = [ —%

cos3x+/2sin2x

dx 1

f f dx
cos3 x\4sinxcosx 2J) cos7/2xsinl/2x

1 [ sectx 1 (1 +tan®x)sec?x
= dx

=— dx =
2 ) \tanx 2 vtanx
Puttanx =t = sec?x dx = dt

. 1 t
..I — \/— dt

1 1 t
=—|t7¥2dt —j t3/2de = t1/? + —
Zj +5 +—+c

1
=+tanx + gtan5/2x +c
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H ¢

1 (b)
On putting, x = tan® = dx = sce?0 d, we get

( )_f tan? 0.sec? @
fe) = sec?0(1 + secH)

—fsecze_lde—f 0—1)do
“ ) 1+secH = | (sec )

= log(sec6 +tanB) — 0 + ¢

= f(x) =log(¥1+x%2+x)—tan tx+c

At x=0, f(0)=log(1+0)—0+4+c = ¢c=0
v f(x) =log(W1+x%2+x)—tan"1x

At x =1, f(l)zlog(1+\/§)—§

2 (b)

We have,

1 1
I'= fo (1+x2)3/2

1
> =—

V2
43 (a)

We have, I(m,n) =1 = fol t™(1 + t)"dt

m+1 11 n 1
= I(mn) =1 +"- — 14+ ) 1em+ige
(m,n) a+2) m+1]0 m+1f0( +1)

n

dx = f:/4cos 6, where x = tan 6

n
= I(m,n) =m+1—m—+11(m+1,n—1)
4 (b)

-1
Let] = folwlrl—x;( dx
1

1+x2

/4 t2
0 2

10 -v]-5

(b)

dx = dt
/4

Puttan lx =t =

0




Letlzf5 il dxzf;(ﬁ+L

3 x%2-4

_f(1+ )
B 3 x2 —4 X

|
T ox2 % \x 1 2/l,

x2—-4 = x2-

f x2+a2dx:j x2+a?-1dx
d
=\/x2+a2f1dx—f[a(\/x2+a2)j1dx]dx
[ 2x
=x\/x2+a2—f —x]dx
[2Vx2 + a?
2

[ 2 2
xX“+ac—a

=x\/x2+a2—f—dx
| Vx2 + a?

' 2
a
=x\/x2+a2—f \/x2+a2——]dx
I Vx? + a?

dx
=x\/x2+a2—f\/x2+a2dx+a2f—
Vx2 + a?

=xyx2+a?—1+a’log[x +yx2+a?]+c
= 2] = x/x2 4+ a? + a?log[x +Vx%2 +a?] + ¢

2
=>I=; x2+a2+a7log[x\/x2+a2]+c

7 (b)

Ly + Iz = f

0

Puttanx = t = sec? xdx = dt
1

.-.1n+1n+2=j0 thdt = ——

/4 /4

tan™ x(1 + tan? x)dx = f tan™ x sec? x dx
0

= 1im nlly + o) =,llggon+1=,{‘££’o(1+—i)=l
n

8 (b)
Putx + 1 = t?

= dx = 2t dt




= x*+1=(0{*-1*+1
=t*—2t* +2

. Given integral

= f(t‘L — 2t + 2)t.2t dt

=2 f(tﬁ —2t* + 2t?)dt

[t7 t>

t3
—_ 22— 42—
7 5+ 3l+c

[ 7 5 3
(x+ 1) (x+1)2 (x+ 1)
-2 2

7 5 + 3

(c)
f1(x)
f () log[f (x)]
10 (d)
Wehave, 0 < x <1

dx = log[log f(x)] + ¢

1
n=x?<x?*<x
2
= —x%2>—x
a2 _
Se X >e™*
a2 _
= e * cos?x > e *cos?x
1 1
2 _
=>fe x coszxdx>fe ¥ cos? x dx
0 0
=1, > I;..(0)
Also, cos?x < 1

= e cosix < e* < e~ (1/Dx? [ —%xz > —x% > —x]
1 1 1

= f e cos? x dx < f e dx < fe_(l/z)xz dx
0 0 0

=1, < I3 < I..(ii)

From (i) and (ii), we getI; < I, < I3 <,

Hence, 1, is the greatest integral

11 (c)

We have,




1
(1+x2)V1 —x2

tdt
== ft2+1)\/t2—

-udu
——— wheret? — 1 =u?

(u2+2)Vu?

1
where x = "

1
,dx = ——Zdt
t

=>1=]

:I:_f;zdu:—ltan
u? + (V2) V2
:>1——1t (A +K
- (”ﬁx

- 1 - -

1< >}+K[': tan"tx + cot 1 x = /2]
_i<“1_x2>+(1<—i>
V2\ V2x 22

T

+ C,whereC = K — ——
) 242

_<ﬂ
Z\Vi-2
12 (c)

(an-1)/n \/E
=], E

a-(/m)_ VE
=hm  EEEe O

'[a—(l/n) f%+a—%—xdx
R ODERIR G

dx...(ii)

fl f+m
On addlng Egs.(i) and (ii), we get
a—(1/n) al
21=j ldx=[x], ™
1

/n n

1 1 na-2
>2l=a————=
n n n

na—2
=] =
2n

13 (b)
Let] = [e*(x® + 5x* + 1)dx

= jexxsdx+5fexx4dx+fexdx

= x%e¥ — f S5x*e*dx + 5 f e*x*dx + e*

=x%e*+e¥+¢
14 (a)

cos x log ( x)lS an odd function




Let I = [sinv3 dx

1
Put \/E—tﬁmdx—dt

. I=f2tsintdt

[—tcost + f cost dt]

2

2[—tcost +sint] +c¢

2[—Vx cosVx + sinvVx] + ¢
16 (d)
fl)=@2-—1D2x) —(x—1) = (x —1)(2x% + 2x — 1)
Which is positive for x > 1. Hence, f increases in [1, 2]
Hence, global maximum of f is f(2) = 4
17 (b)

1
lim —

n r
Z ) _1}1 2
namnWIJ;:E§E_2 o itz |
n

_1[V1+ x2
2] 1/2
18 (d)
We have,

21

I=f cos®® x dx,
0

]=ﬁ—1

s
=] = Zf cos?®xdx [+ cos?(2m —x) = cos?? x]
0
But, fon cosP®xdx =0 [+ cos?(mr—x) =—cos? x]

~1=2%x0=0

19  (b)

Let] = f_zz(ax3 + bx + ¢)dx

In the given integral, ax3and bx are odd functions. Hence, it depends only on the value of c.
20 (b)

Let I = fonx f(sinx)dx

== fn(n — x)f{sin(mr — x)}dx
0




= nJ:f(sin x)dx — xfonf(sinx)dx

Y
=>1= T[.f f(sinx)dx —1
0

/2
= 2] =2n f(sinx)dx
0
/2
=>l=nmn f(sinx)dx
0
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4

1 (a)
log(x+1)—logxd _ flOg(1+;1()
x(x+1) X = x(x+1)

flog(1+§)d
= | ———=dx

x2 (1 +§)

Put 1+-=t = ——dx=dt
X X

Let [ = |

logt 1
o= —ngdt: —E(logt)2+c

= slee(1+ 1) +
2 08 x ¢

1
= —E[log(x +1) —logx]?*+c

1 1
= —E{log(x + 1)} - 5 (logx)? + log(x + 1).logx + ¢

2 (c)
Letl = folx |x —%l dx

1/2 1 1
= — x(x——)dx+j x(x——)dx
—[o 2 1/2 2

_x2 x31/2+x3 le
B 3 4

4 3 0 1/2

_ < 1 1>+< 1 4 1)_ 1
~\16 24 3 4 24 16/ 8
3 (a)
Let
ax/2 a*
—dx=f—dx
1 1
— X —_ so—1 X
_logaf 12_(ax)zd(a )_logasm (@) +c¢C
4 (c)

X e
Let] = flogz TR

I =

=1

u

du

SUBJECT : MATHS
DPP NO. :7




Pute® — 1 = t? = e¥%du = 2t dt
[T,
1 (t2 4+ 1t

eX—1 dt
=2 f _a
1 (1 +¢2)

= 2[tan"'t ]y¢"?

=2 [tan‘1 VeX —1— %] = % [given]
T T T

S>tan VeX—1=—+—=—
an e 12+4 3

= ex—1=tan(§)=\/§

> e¥=3+1=4
5 ()
We have,

= f (F009" () - F (0 g ()}dx
= 1= [ feg"dx - [ rgedx

= 1= {9’ - [ 'y @ax}~{ger @ - | g @ (i

=>1=f()g'(x) - f'(x)g(x)

6 (d)

Let] = f_n;;:x3 sin* x dx

Since, x3 sin* x is an odd function.
~1=0

7 (a)

Letl = [T

1057w

~32(43.2.1)
B 105m

324!

8 (b)

We have,
/2

[ - f o
8cos?22x +1
—1/2
/2

Zsin®x dx = 2221 I by Walli’s formula]
8.6.4.2" 2

X

=2 —d
_[ 8cos?2x +1 x
0




/2

= 2[;,wherel; = f
0

x
——d
8cos?22x +1 x

/2 x
8cosZ2x+1
/2 T

——x
=1, = 2 d
1 f8cosz(n—2x)+1 x

0

dx...(i)

T
_ (/2 77%
=5 = fO 8cos22x+1 dx.. (H)

Adding (i) and (ii), we get
/2

21—”f X 4
177 ) Beosz2x+1"

sec? 2x sec? 2x
X iirats B : 4, 7)Y
9 + tan2 2x 2x 9 + tan? 2x

TL'

of

TL'

f 2 sec? 2x
9 + tan? 2x 2x

0

TL'

of

3 T tanZ Zx d(tan 2x)

2

taan)]”/4_n i
AN Y\, -earnis’

T 1
=>11—4 3tan(3 =

2

Hence, I = 2I; = '
9 (b)

¢ fG) cosx = 2 2f (F ()
Then, f'(x) = cosx

s f(x) =sinx +c

10 (d)

On puttlng y?

1—2yd
f Ya- 2y2>2 3y2 -2

2

= Zf @y - 1)(3y2 ¥

o[- 2
[2y2—1 3y2—2] Y




=ilog‘1+‘/2—y _f ‘\/_+\/_

V2 Cl1- 2y |3y -2

Thus, g(x) = log|x| and h(x) = log | x|

11 (c)

Let55° =t Then, 5% 55 5%(log5)3dx = dt,

5X

55

x 1

.'.I:f555 - 5° -5xdx:—f1-dt:—+
(log5)? (log5)*

12 (a)

te—[x] te—x
f(t)=f ) dx=2f07dx

-t
=—[e™ J§=—et+1
Now, gim f) = —tlim e t+1=1

13 (b)
We have,
cos2x cosx —sinx

(sinx + cos x)? dx = (sinx + cos x)? &
= [ =log(sinx +cosx) + C

14 (c)

The primitive of the given function is

dx dx

f \/sin3 x sin(x + 0) \/sin3 x(sinx cos 0 + cos x sin 0)
cosec?x dx

\/cos B + cotx sin 0
Putcotx =t = —cosec?x dx = dt

\/sinef\/cote +1

— (cot® + )% + ¢
sin©

2
—ﬁ(cose+tsin9)1/2 +c

—2cosec B(sin x cos 0 + sin 8 cos x)1/? N
= c
Vsinx
sin(0 + x))

sinx

1/2
= —2 cosec O (

15 (b)
We have,

I =

x*t—1 dx j(x —1)(x? +1)
dx
N | N |




1\ 1
= (x+—) —12+4C= [x*+5+1+C
X X
x*+x%2+1
=l= ——+¢C

16 (b)

f32x3(1ogx)2 dx

x* Y*
_ 2 X 5N
= 32{(logx) 2 fZlogx o' dx}

= 8x*(logx)? — 16fx3 log x dx

4
x
= 8x*(logx)? — 16 {log x i

= 8x*(logx)? — 4x*logx + 4fx
= 8x*(logx)? — 4x* +logx + x* + ¢
= x*[8(logx)? —4logx +1]+c
17 (a)
Let] = fex(1+sinx)
1

= j—exseczfdx+jextanfdx
2 2 2

—1[2xt Z fzxt xd]+f *tan>.d
—2 e anz e anzx e anzx

1+cosx

= e"tanf+c
2

18 (a)
We have,

=flog(\/1—x+\/1+x)-1dx
I 11

=>T=xlog(Vl—x+V1+x)-— f

1 1—x2 1 d
(T,

X X

47




=>1=xlog(\/1—x+\/1+x)—%f(1—

x 1
:>I=xlog(\/1—x+\/1+x)—z+zsin_1x+c
Hence, f(x) =log(WV1—x+V1+x),A= —%andB =%
19 (a)

Let/ = [/

/4
:>»I=f0 log[1+tan(%—x)]dx

/4 1—tanx
=.f log[1+—]dx
0 1+ tanx

log(1 + tanx)dx .... (1)

/4 /4

= j log 2dx —f log(1 + tanx)dx
0 0

= ] = logZ[x]g/4 —1

I

/[
= 21=Zlog62 = I=8

log, 2

20 (a)
f(x) = |x| sin3 xis an odd function

2
f |x|sin®xdx =0
-2
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4

1 ()

Since, e*~*lis a periodic function with period 1.
1000 1

f eXIXlgy = 1000f e*dx = 1000[e*]}
0 0

=1000(e — 1)

2 (b)

_ 1
Put tanlx =t =

(1+x2)

tan~1x)3 % Ele o
o ﬁdx:ftgdt=_+czg

4 4
3 ()
Let] = fon sin® 0d0
[ ©sinB > 0
for0<O<m

dx =dt

+c

s
= j sin 8(1 — cos? 0)d0
0

Putcos® =t = —sinBdO = dt
1 371

.o.1=] (1—t2)dt=[t——
1 3

-1

2

3

4 (a)

We have, d[f(x)] = e®™®"* sec? x dx
On integrating w.r. tx, we get

f(x) =e@nx 4 ¢

5 (0

We have,

2
= f (Fa)) ™ £/ (900)g' ()dx
1

SUBJECT : MATHS
DPP NO. :8




f'(9())g’ ()dx

2
f fog@)

o) s d(fog() = liog(fog GO

= I =log{f(g(2))} —log{f(g(1))} = 0 [+ g(1) = g(2)]
6 (d)

Given, f'(x) = 2

On integrating both sides w.r. t. x, we get
fx)=2x+c

f()=2x1+c

>c<4-2>c<?2

= f(x) =2x+2

~f(A)=22%x4+2=10

7 (c)

_ '@
Letl = J 7o ogram X

Put logf(x) =t = ’;((x)) dx =dt

I=f?dt=logt+c

=loglogf(x) + ¢
8 (a)

/2 Vcos O :
Let [ = 3 fO m—cm de(l)
And ] = fn/z Jcos(m/2—0)

370 [sin(m/2—6)+/cos(/2-0)

/2 sm
=1I= 3 J‘0 \/51n9+\/cos (H)

On addingEgs.(i) and (ii), we get

2 2
21 =3 21d0 =§[e]”/2 ==

9 (a)

lim [ L A - ]

im

nowlin? +12 ° n? + 22 n? + n?
n

I e
im —_
n—oo n2 + 72

r=
n
12
n—»oo’n
jl dx
0 X




10 (d)
Integrand is an odd function. So, the value of the integral is zero
11 (a)
Letl = |

sinx
cosx(1+cosx)

Put cosx =t > —sinxdx = dt

I_ft(zitt) “ (1+t)

= log (Hl) +c=f(x)+c [given]

.~ f(x) =log (#) = log (M)

cos x
12 (a)

Since f (x) satisfies conditions of Rolle’s theorem on [1, 2]. Therefore, f (1) = f(2)
Hence, ff f'{dx=fR2)—-f(1)=0

13 (a)

e?*(2sin 3x + 3 cos 3x)dx

= Zfezxsin3x+dx+3fe2"cos3xdx

= ezxsin3x—3fezxcos3x dx+3jezxcos3x dx

=e?*sin3x + ¢

(d)

2
f|[x]|dx
|dx+f| |dx+f| |dx+f| 1ldx
=f 2dx+f 1dx+f0dx+f1dx
-2 -1 0 1

=2[x]23 + [x]°; + 0 + [x]}
=2(-14+2)+(0+D+@2-1)=2+1+1=4
15 (c)

We have,

/2 /2

j cos™ xsin™x dx =/1_[ sin™ x dx

0 0
/2 /2

= f (sin 2x)™ dx =2"/1f sin" x dx

0
/2

= f(sin dt = 2"“/1_[ sin™ x dx
0




/2 /2
= Zf sintdt = 2"“/1] sin x dx
0 0

2a a
l-.-ff(x)dszff(x)dxiff(Za—x)=f(x)}
0 0

1
— 1 —
:)2—2n+ /1:)/1—2—71
16 (a)

tZsin2t . .
>—— is an odd function
t2+41

3
. jtz sintht — o
” t2+1 N
23
Also,
1

Clearly,

1 1 _, (ttcosaTt a
5 dt = — [tan ( , )] = —
t“+2tcosa+1 sina sina o 2sina
0
Thus the given equation reduces to

, @ sina
X - —2=0=>x=+12
2sina a

17 (a)

_ (T/3 dx
Let] = fﬂ/3 1++/tanx

f"/3< Vcos x
v/sin x 4+ +/cos x

_ (m/3 Vsinx .
=1I= fﬂ/6 \/cosx+\/sinx'"(ll)

b b
( f f(x)dx = f fla+b— x)dx>
On addingEgs. (i) and (ii), we get

/3 T
2 = 1dx = [x]™3 ==
J, rax=pgi=g

)dx...(i)

/6

_TL’
12

) fol[xZ]dx+ flﬁ[xz]dx: Lf[quﬁ f;[xz]dx

1 V2 V3 2
=j0dx+j 1dx+J 2dx+J 3dx
0 1 V2 V3




= [x]Y? + [2x]3 + [3x]%5

=5-v3-12

19 (a)

Given, [ f(x) sinx cosx dx = Z(bzl_az)log{f(x)} +c

On differentiating both sides, we get

1 1
20— fo’
f'(x)
[f ()7

= f(sz sinx cos x — 2a® sin x cos x)dx = f

f(x)sinxcosx =

= 2(b?—a?)sinxcosx =
) d
> dx
[f (0]
@
Il 12 - f[f(x)]z(l)
Where I; = [ 2b?sinx cos x dxandl, = [ 2a? sinx cos x dx

Now, I; = 2b?sinxcosxdx
Put cosx =t = —sinxdx =dt

LI = —ijtht = —b?t? = —b%cos?’ x
andl, = [ 2a? sinx cos x dx
Put sinx=t = cosxdx =t
ol = f 2a? tdt = a?t? = a?sin’x
~ From Eq. (i),
1

—b%cos?x —a®sin®x = ———

£
1

a?sin?x + b2 cos? x

= f(x) =
20 (c)
Let] = [ xf(x)dx...(1)

=>]= ]a(a—x)f(a—x)dx
0

I = fa(a —x)f(x)dx
0
[+ f(x) = f(a—x)given]
>]= aj f(x)dx—j xf(x)dx ... (ii)
0 0
On addingEgs.(i) and (ii), we get
21 = d
ajo f(x)dx

=] =%j0af(x)dx
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J ¢

1 (@)
We have,

e
I = j|logx|dx

1/e
e e

=>1= f—logxdx+flogxdx
1/e 1
1 e—1
=>I=[x—xlogx]l/e+[xlogx—x]f=2( = )
2 (d)

Let] = [/

X cos3 40d6

f"/s (3 cos 468 + cos 129) "
0 4

'3 sin 46 s sin 1207™/8
4 12 |,

'3(_7‘[ 0)+1(.3Tl’ 0)]
2 SlIl2 12 Sll’l2

ENENE I LA

e Rl o Ll S e

2712
(0)

I_jl cosh x J _]1 eX +e™* 4 [ " _ex+e‘x]
T Trex T ) 2 e YTV T T2

1" 1+e* 4 _1f1 iy
2 (1 +e?*)ex X=3 _16 x
1 1 e?—1

ZleX11 — _ (o1 _ o1\ —
Sle =~ S (et e = —

4\12 6

4
We have,
/2
U = f x1%sinx dx

0




/2

2
= Uy = [—x1%cos x]g/ +10 | x°cosxdx

2 my°
= Uy = 10[x° sinx]g/ —90 [ x®sinxdx = 10 (E) —90 ug

= w0 + 90ug = 10 (g)9

5 (o)

¢ x3sinftan™!(x*)]dx
Letl = | —
Put x* =t = 4x3dx =dt

= fl sin[tan™1(t)]dt

4’ 1+¢2

. -1, _ 1 —
Again, puttan ™"t =u = oz dt =du

1 1 1
o= stmudu = —Zcosu+c 7 —Zcos[tan‘l(x‘*)] +c

6 (d)

We have,
-2n 10 2n+1

Z f sin? xdx+2j sin?” x dx

-2n-1 n=12n
10 2n+1 10 2n+1

—ZJ sin27tdt+2f sin?” x dx ,where x = —t

n=12n n=12n
10 2n+1 10 2n+1

ZJ sin? xdx+2f sin?’ xdx =0

n=12n n=12n
(d)
1 ]sm x + cos? x

dx

sin? x.cos? x sin? x cos? x

1 1
=J< + — )dx
cos?x sin?x

= j(secz x + cosec? x) dx

=tanx —cotx + ¢

8 (@)
We have,
1 1
I=| (x—[2x])dx= | xdx— |[2x]dx
.,
-1/2 0 1/2 1
lf [2x] dx + j [2x]dx+f [2x]dx + f[Zx] dx

-1/2 0 1/2

57




[—1/2 0 1/2 1

>]=-— f —2dx + f—ldx+f0dx+f1dx

[ -1 -1/2 0 1/2
I » 2( 1+1) 1(0+1)+0+(1 1)]
= = —|— _— - —_ N
I 2 2 2
[ 1 1
:1:——4——+ﬁ=1

2 2
9 ()
We know that if f(t) is an odd function. Then, foxf(t) dt is an even function.

Since the function f(x) = logil—i is an odd function. Therefore, F(x) is an even function

11 (c)
We have
g(x)
d ! !
& (f) SOt [ = g' 0.9 () — (. 4(F)
12 (d)

3
f (x—1)(x—2)(x —3)dx
1

3
- f (x — D(x? — 5x + 6)dx
1

3
= f (x3 —6x%+ 11x — 6)dx
1

[x* 6x3+11x2 6 1
4T3 T T

81 162 99 1 6
G5ty 18 (3m3t )]
27 27

1271207

13 (c)

sinx + sin2x + sin3x sin2x sin3x
Given, f(x) = 3+ 4sinx 3 4sinx
1+ sinx sinx 1
Applying C; = C; — (C, + C3), we get
sinx sin2x sin3x
=10 3 4sinx
0 sinx 1
= sinx(3 — 4sin?x) = 3sinx — 4sin3x
f(x) =sin3x
/2 /2
f(x)dx = f sin 3x dx
0 0
cos 3x7™/? 1 /2
=[-=5], = (-3 teosaad




= (-3)0-D=F D=3
3 3 3

14 (c)

We have,

= [ 9Gtreo + 7'} ax
= 1= [ g+ [ geor @ dx
= 1= ([ 96adx) - [ (160 [ geodx)ax + [ geor (o dx
= 1= f0g@) - [ 9eg @dx + [ gGg' @dx + ¢

= 1= g +C [+ [ gedx= g0
15 (a) _
e R e
f [x(x + 4) 4
(x + 4)2 (x +4)2

|ax

=fe [x+4 (x-f4)2:dx

e*x p +J‘ 4e* p
(x+4) X (x + 4)? A

=e* ( ) — te dx + de
x+4 (x + 4)? (x + 4)?
xe*
e
16 (c)
Given, P = fo?’ﬂf(cos2 x)dx...(1)

andQ = fonf(cos2 x)dx ..(i)
From Eq. (i)

P=3 ftf(cos2 x)dx
0

>P=3Q =>P-3Q=0
17 (d)
Let g(x) = f(cos? x). Then,
glx+nm) = f{cosz(x + nm)} = f(cos? x) = g(x)
f g(x)dx =nfg(x)dx
0 0
= f03ng(x) dx =3 fong(x) dx [Puttingn = 3]




3 b
:>f f(cos?x)dx = 30ff(cos2 x) dx

0
= 11 = 312

18 (c)

We know that x — [x] is a periodic function with period 1 unit. Therefore,
nx] 1

(x — [xDdx = n[x] | (x — [x]) dx = n[x] | xdx = =[x]
f I ;
19 (d)

Putt—x2+1=>dt=2xdx

[ Grrpme=z] e

15 _1
f[t‘E—t‘3/2]dt
1

1 17°

=—2ﬁ+2—]
(2]

=%[2x/§+%—2—2]

20 (d)
We have,

I=j|cosx—sinx|dx

27
=>I=\/§.[ |cos(x+%)|dx

Im/4

I
=>1=42 '[ |cost|dt,wheret=x+z
/4

/2 3m/2 on/4
=>I=\/§{f costdt + f (—cost)dt + f costdt}

/4 /2 3m/2

=>I=\/§[(1—%)—(—1—1)+(i+

N 1)]=4\/§
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1 (9
Let] = f_nﬁz(x3 + x cosx + tan® x + 1)dx

Since, x3, x cos x and tan® x are odd functions,
therefore

/2
I =f ldx = [x]_n/2 =T
—-1/2

2 (a)
w0 =g(x)

b b
= [ rwgedx = [ reor s
)
B 2

b
a

= 2@ - (F@)"

3 (c)
We have,
3 j4ex+6e_x 3 j4ezx+6

- - — ' d
9e* — 46—+ " T ) gezx —_g ¥

2x

4 1

= | —— - -
= f962x_4dx+6f9e2x_4dx
I Zj 18e™ +6f " 4
= = — S m—— _—

9) 9ezx —4™* 9— 4e2x ¥

2 6
=>]= 610g(9ezx —4)+ glog(9 —4e )+ C

2 3 3
=] = §log(9 e?* — 4) +Zlog(9 e?* — 4) —Zlogezx +C

=1 = +351 (9e** —4) +C
—Zx 36Og e

Hence, 4 = —E,b = EandC ER
2 36
4 (b)

SUBJECT : MATHS
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Let | :f cos4x+1
cotx—tanx
2 cos? 2x
CosZx—sinZx X
sinx cosx

2 cos?2x
= | ——.sinxcosx dx
CcoSs 2x

=.fc052x.sin2x dx

1
=§f2c052xsin2x dx

_lf Ay d _1(—cos4x)+
=5 | sindx dx =7 2 c

—cos 4x

8

. k_ 1
"8
(©)

Let] = f_42 |x + 1|dx

+c=kcosd4x +c

= j_l—(x + 1)dx + j4(1 + x)dx
—2 -1

— x2 x24
——l7+xl_2+ x+7L
:—[%—1—(2—2)]+[4+8—<1+%)]
:%+(§)=13

3
J

3 dx 51 1
=) ), =l
= [log(x — 1)]3 — [logx]3
= [log2 —log 1] — [log 3 — log 2]

4
=2log2—log3 = log§
7 (d)

1
1_
Letlzfxxidx=fx:_2_

4_x2+41




1
=tan~! (x——) +c
x

L (x¥*-1
= tan x +c

8 (9

Let I = [e*secxdx + [ e*secxtanxdx
=exsecx—jexsecxtanxdx+jexsecxtanxdx+c

=e*secx+c

9 (d)

f'tx) = 2xe‘("2"'1)2 — 2xe~x*

=2x (e_(x2+1)2 - e‘x4) [heree"‘4 > e‘(x2+1)2]
So, f'(x) > 0,whenx < 0 [asx* < (x% +1)?]
11 (b)

Given, foax dx <a+4

x2]* a?
> [703a+4 :7Sa+4
> a’<2a+8=>a*’-2a—-8<0
=2 (a-4)(a+2)<0=> -2<a<4
12 (a)

. _ /4 n
Given, u, = fo tan™ x dx

oru, = fn/4

o tan""?x (sec’x — 1) dx

/4 /4
= '[ tan™ 2 x sec? x dx — f tan™ 2 x dx
0 0
On putting tan x = t,sec? x dx = dt in Ist integral, we get

1
U, = f t"2dt —u,_,
0

[tn_l ]1 [111—1 ] 1
= Uy tUuyp= = -0|=
0

n—1 n—1 n—1
13 (b)
Let] = f:x sin* x dx...(i)

I = fon(ﬂ — x) sin*x dx...(ii)




On adding Egs. (i) and (ii), we get

Vs
21 Zﬂf sin* x dx
0

/2
= an sin* x dx
0

We have,
sinx — cosx

— ¢
V1 —sin2x

fsinx — COoS X

SINX cosx dx

- eSMX cosx dx = f eSMX cosx dx = eS""* + C
sinx — cosx

15 (c)
dx

Let] = fm
Now, let x = t® = dx = 6t°dt

:I—f 6¢? dt—6f i dt
e+ ) e+

— 2 _ — 1
=6 t t+1 dt
t+1

=2t3 -3t +6t—6log(t+1)+c

= 2vx —3(Vx) + 6(Vx) — 6log(Vx + 1) + ¢
16 (a)

We have,

3 4
I=-[3{/§7 1+3\/x4dx=zf7\/1+x4/3x§x1/3dx

3
=1 =Zf(1+x4)1/7d(1 + x*/3)

21
S+ 1

3 7
:I:—x—x(1+x4/3)8/7+C=32

4 8
17 (a)
Let] = [sin™! (1?;2) dx
Put x =tan® = dx = sec?0d0

I = f sin~!(sin 20).sec? 6 d8




=2[95ec29d9=Z[Gtane—ftanede]
= 2[0tan 6 + logcosB] + ¢

_ -1 1 ]

= Z[xtan x+logm +c
=2xtan"1x —log(1+x2) +c
=f(x) —log(1 +x%) +c [given]
o f(x) =2xtan"lx

18 (b)

Given I, = fon/z x10 sin x dx
/2
= [—x20 cos x]7/? +f 10x°. cos xdx
0
/2
=0+ [10x°sin x]g/2 - f 90x8 sin x dx
0
9

- 10 (g) 901,
= I + 9015 = 10 (g)9

19  (d)
Let] = fn x dx

0 a2cos?x+b?sin2x

o (mr—x)dx
andl = fO a? cos?(m—x)+b? sin?(w—x)

r___moodr i)
On adding Eqgs.(i) and (ii), we get
of = J‘” (x+m—x)dx

~Jy a?cos?x + b2sin%x

o1 '[” dx
= 2l=m ,
o a?cos?x + b?sin?x

(D)

>I1={

0 a2cos?x+b2sin2x

'[” dx
o a?cos?x + b?sin?x

T [T/2 dx
=>I=2-—j
0

2 a? cos?x + b?sin? x

On dividing numerator and denominator be cos? x, we get
I=1Tfn/2 sec? x dx

o a?+b?tan?x
Putbtanx =t = bsec’?x dx = dt
oo o m(® dt w1 A
' ’—afo i a]o
_mm _m?
= w2 = 2




(a)
[x])dx = f

-1

0 1

(x+ Ddx + f (x —0)dx

0

21—1+1—1
=S+5=
0
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