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T,

1 (d)
2n+2_
Letg,(x) = 14+ x2 + x*+... +x2" = xx2—1 :
, 2x(nx?™2 — (n+ 1)x2" + 1)
- hn(x) = gn(x) = (xz _ 1)2
Now, f(x) = llm h,(x) = (x2 1)2
AsO<x< 1
2

Thus, [ f(x)dx = fﬁdx

1 1

—1 1-x2
2 (C)

fsmx— COS X +\/_
dx

V2 V2

sinx~—= — cosx ~—= + V2
V2 dx/i
X

V2(sinx sm——cosxcos L 1)

=Tf1—cos(x+2)

\/_fl—COSZ %)

ZEJ‘ZSinZ(g+%)
=%fcosec2 (;+g) dx

1 ,_COt(z 1;)
~o5 T

3 (a)
Let | = fn'/z cosx
= [log(1 + sinx)],

=log2 —log1l =log2
4 (b)

2
Letl = [} 512

X X .
Put sin 1E=t:>5=smt

+Cc=— cot( +E)+c
2 8

%

1+sinx
/2

-1X
2d

X

= x = 2sinl




__.A

N SMARTLEARN |

COACHING

= dx =2costdt

& 2t
.-.sz ——.2costdt
o 2sint

i

6 2t

o tant

n

6 2Xx
= dx

o tanx
5 (a)

. e 1 1 b

Given 'fZ (logx - (logx)z) dx =a+ log 2

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

T e[ (-2
"), \ogx  (logx)? x= log2 \Z 2% ¢ @
1 1 1
=f e? <—+d<—)>dz
log 2 z z

[211 2
=le“.— =e—
log 2

Z]logz
~a=eandb = -2
7 (c)

x dx

1
Let! = |y i
Putx = sin® = dx = cos 6d0
/= f"/z sin 0 cos 6dO
0

(sin® + cos ©).cos 6

:ol—jn/z sin 0 de ... (i
~J, sin®+cos® -0

B m/2 sin (%— 9)
:1_-’; sin(%—9)+cos(%—6)de
== [T _qg_(ii)

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

™/2 /sin® + cos O
0 sin O + cos 0

/2 T T
= 1do== =1=—
fo 2 4

8 (d)
Let] = fol cot (1 — x + x?)dx

1 1
= '[ tan™? (2—> dx
0 x¢—x+1
1 x—(x—1)
— -1
fo tan (1 + x(x — 1)) dx

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

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

x

1+ x2

1
= Zf tan lxdx =2 [x tan lx — f dx]
0

1 1
=2 [x tan"lx — Elog(l + xz)]
0

1 1
=2 [(1 tan"11— Elog 2) — (0 — Elog 1)]

=2 g2
9 (a)

15 dx
Let! = Jg~ oo

Putx =tan?6 = 0 = tan ' vVx
dx = 2tan0sec? 0 do
o= tan™! V15 2tan0sec? @ 1d
o ftan‘l\@ (tan? 0 — 3)Vtan? 0 + 1
tan™'Vis 2 tan0sec?
- ftan_l\/g (sec?6 —1—3)secH
tan™' V15 2 tansec? O
tan-1ys (sec?0 —4)secH
tan™' V15 2 tan G sec O

tan-1ys (sec?0 —4)

[ (sec®—2) 2)1° 1‘/E[J‘ 1 e 11 (
2 (sec6+2) tan-1v8 T g2 T8

1 _l (sec tan~14/15 — 2) | <sec tan"1v/8 — 2
=—llo —1lo
2| sectan~1+/15 + 2 & sectan—1v/8 + 2
1 _1 secsec 14 —2 | secsec™13 -2
&2 i o8 secsec 14 +2 °8 secsec™13+2
A, 1 '1 2 | 1 , 5]
e B°°s W &
10 (c)
We have,

== f{l + 2tan x (tanx + secx)}'/?dx
=] = J-{l+tan2x+tan2x+2tanxsecx}1/2 dx
== J(sec2x+tan2x + 2tanx secx)/?dx

=] = J-(tanx + secx)dx

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

11 (a)

We have,

) 1 ) )
11=fmdxand12=f1+
0

0
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Putting x = %in I, we get

0 0o

I J o Lat j e dt=1=2=1
= X —— = = = — =
! 1+t+7 2 t+t4 A
o) 0
12 (c)
sinx
Let! = f3+4coszx

Putcosx =t = —sinxdx = dt
_J —dt __1J dt
) 3+4t2 4 V3

)

=1 ! tan~! ‘ +
=———-tan " ——+c
4.3 V3

2 2

t 12t+
=———tan " —=+c¢
2\/_ V3
_1(2cosx)+c
tan
2\/— V3

13 (c)

Let f(x) = e%°5"* cos3(2n + 1)x
Then, f (1 — x) = e°5° (00 ¢os3[(2n + Dm — (2n + 1)x]
= —e®’%_c0s3(2n + 1)x

= fr—x) = —f(0)

~ f(x)isan odd function.
Hence, f ecs*x  c0s3(2n+ Dxdx =0
14 (b
Given —{f(x)} = 1+x2

On integrating both sides, we get
f(x) =tan"1x

d d
== . 48 y
| = ];(x ) P (tan™" x°)

=———— 3x?
1+ @32 "
3x?

“1+ax
15 (d)

Let] = ["[cotx]dx ... (i)
=>I=f [cot(n—x)]dx=f [—cotx]dx ...(ii)
0 0
On addingEgs. (i) and (11)
2] = d dx
JO [cotx] x+J [— cotx]dx

= f (—1Ddx

[+ [x] + [-x] = —,ifx € z and[x] + [—x] = 0,ifx € z]
=[-x]g =—-7
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.I_ T[
2

16 (c)
Let/ = [° (Ix+ 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
1+x+x+2-(x—-1) 0<x<1
1+x+x+2+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

ol = f (=3 —-2)dx + J- (=x+ 2)dx
-3 -2

+ f_l(x + 4)dx + J; (3x + 2)dx

[ 3x? 2 x? .
= _T_le +I—7+2xl
L -3 =2

[x? A ! 3x? ) 2
+-7+ x_1+T+ x1

- [—6+4—(—22—7+6)]+[—%—2—(—2—4)]

+ %1+47— (%—143)] [6+4—(§+2)]

_3, A
=) .2
Alternate

Let] = f_23{|x + 1|+ |x + 2| + |x — 1]}dx
- 2 .
=f |x+1|dx+f |x+1|dx+f |x + 2|dx
-3 -1 -
2 1
+J |x+2|dx+j |[x —1]|dx
-2 -3
2
+J [x — 1]dx
1
-1 2 -2
=—.[ (x+1)dx+j (x+1)dx—f (x + 2)dx
-3 -1 -3

2 1 2
+J (x+2)dx—J (x—l)dx+f (x —1dx
-2 -3 1
x2 Tx? 2 x2 -2
=—<?+x> +<?+x> —(7+2x)
-3 -1 -3
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+ x +2 2 i 1 i 2
2 " 2 " 2 "
-2 -3 1
47
2
17 (b)
3 3
J |23 + x? + 3x|dx = f (x3 + x2 + 3x)dx
0 0
I x
0
+ 27 L2 27 171
4- 3 2 4
18 (b)

dx cosx
| rcare = | o
sin x cos x sin x cos? x
1
=f sec?x dx = log|tanx| + ¢
tanx
19 (b)
2nm . 1, .
Letl = [, {|51nx| —5|51nx|}dx

2‘n1t1
=f —|51nx|dx

271' 4T
U |smx|dx+f | sinx| dx+...
2

T

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

2 .
Now, I; = [, ™| sin x|dx

T 21
=j sinxdx—f sinx dx
0 T

= [—cosx|f + [cosx ]2 =4

1
2 I=E[4+4+4+...+ntimes]

1
2(n) n

2nm
I = = | si d
JO 2|smx| X

Since |sin x| is periodic with period .

™| sinx|dx
I = an —_—
0 2

T
I=nj sinx dx
0

=[—cosx g
=>]=2n
Alternate

2nm
I = —|sinx|d
JO 2|smx| X
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Since, |sin x|is periodic with period 7.

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

= [=2n
20 (d)
. b 3 ., b 5 . 2
Given, [ x3dx=0and [ x?dx ==
a a 3
If we take a = —1and b = 1, then it will satisfy the given integration.
ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. D C A B A A C D A C
Q. 11 12 13 14 15 16 17 18 19 20
A. A C Cc B D C B B B D




