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TARGET : JEE- Advanced 2021

CAPS-17

Definite Integration
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Sol. I

Let el=z7 =

I x/2 [ x/2
I=2|———— = 2sec’z+c=2sec(e®”®)+cC
J‘|z|\/zz -1

X
Given g= I dx =2[sec-1(e”2)—sec-1\/§]

m2 Ve -1
Sec—1(ex/2) = 1+£ = E
12 4 3
er=2 = §=ﬁn2 = X=/(n4
3. The tangent to the graph of the function y = f(x) at the point with abscissa x =1 form an angle of and at
the point x = 2, an angle of n/3and at the point x = 3, an angle of n/4. The value of
3 3
j f‘(x)f"(x)dx+j f"(x)dx (f'(x) is supposed to be continuous) is :
1 2
(A) 4V3 1 (B) 331 \/— (D) None of these
33 2
Ans. (D)
Sol. Given, f(1) = (d_yj =tan’ = A
dx ), 6 3
f(2) = dy =tant = /3
ax ), _, 3
d
f(3)=| — =tan— =
( ) (dxjx=3
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3

5 (25—x2)

4. j ——— dxequalsto:
X
5/2
s 2n s

A) - B) — C)—

(A) 3 (B) = (©)3
Ans. (A)

Sol. Letx =5sind = dx=5cos 0 do

"2 5% cos® 0.5c0s 0

n/2 . 2 .\3
25-25 0
= ( 4_im ) .5cos€)de=I 7 do
s 5%sin" 6 s 5% sin” 0
/2 /2 /2
= I cot? 6(cosec?0—1) do = j cot? 0 cosec?0do — j cot? 0 do
n/6 /6 /6
/2 /2
= I cot? 6 cosec?0do — j (cosec?6—1)do
n/6 /6
n/2
Let I,= I cot? § cosec?0do put cot 0 = t
n/6
o] —cosec? 6 do = dt
0
i.e. L= jtz dt = \/5
N
n/2
Let I,= I (cosec?0—1)do = /3 — %
n/6
T
e} -1 = —
1 2 3
2 (One or more than one correct) :
If Iex +COSX|n(X\/1+X2 )dx > % then o can be
(A)1 (B) 2 (C)3 (D) 4

. (ABCD)
. CLét 'J & +cos>’<|r<{x+‘\/1+§‘\)'dx

o o
= jex dx + Icosxdx In(x+\/1+x2)dx

- -

Since cos x is an even function and In (x+\/1+ X2 ) is an odd function,

so cos In (\/1 +x? ) is an odd function

Hence jCOSX'n(X+\/1+X2 )dx =0

-

(D) none
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o
Thus, |= Iexdx =g* -

-

. 3 _
Now since I>§:e°‘—e RPS

N | w

= 2e** -3e*-2>0=¢e" <—%ore°‘ >2

But e* >0VaeR=e”>2

= a € (log, 2,)

: dx
6 The value of the definite integral j - equals
04/(x+1)"(3x+1)

(A) V2 -1 (B) tan™ () tan™ (D) tanf—;‘

Ans. (AC)
k dx : dx
Sol. I-] - [
! \/(X+1)3 (3x+1) o y(x+1)(3(x+1)-2)
Put x+1=- < dx =—t12dt
bt
) J3-2t
2
7. If f(x) = 2%, where {x} denotes the fractional part of x. Then which of the following is true ?
1
A) f is periodic B) [2™dx = —
(A) fis periodi ()! x=—>
1 100
() I 2% dx = log, e (D) I 2 dx = 100log, e
0 0

Ans. (ABCD)
Sol. f(x)=2&

Clearly f(x) is periodic with period 1.

1

1 X
Now jzmdx = jzxdx = {;2}
0

0

100 1

1
=L=|oge
, (2 2

na a
Also j 20 gy = 1ooj2{x}dx =100 log,e [USing j f(x)dx = n j f(x)dx if a is the period of f(x)
0 0 0 0
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Comprehension Type Question:

Comprehension # 1

Ans.

Sol.

Ans.

Sol.

10 Ccos6xCcos7xCcos8xcos9x
Consider the integral | = j dx

.3
5 1+e2$|n 4x

/2
If k I cosBxcos7xcos8xcos9xdx then Kk is
0

A1 (B)S (C) 10
(C)
Let f(x)= coszcos7xgc>3s8x cos 9x

1+e28|n 4x

As f(n+x) = f(x)

...

™
. I_10J‘coszcos?xcoschost
" 25sin® 4x

0

1+e

3
n cos6xcos7xcoschost(e23'" 4X)

1=10 ! e dx TN )

2l = 1ojc036xcos7xc058xc039x dx
0

pig T

2 2
| = 5.[0036xcos7x0038x0089x dx = 10jcos6xcos7x0038xcosgxdx
0 0

~ k=10

/4
If 1= I cosb6xcos8xcos2x dx then A is
0

(A) S (B) 10 (C) 20

(B)

5

N [ A

cos6x cos 8x(cos16xcos 2x)dx

T

2
5 (cos 6xcos8x cost)dx + 5jcos6x cos8xcos16xdx

0

10 | (cos6xcos8xcos2x)dx +0

Ot A |3 O%=—N|a ©

>
1l

-_—

o

(D) 20

©) 2
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10.

The value of | is

5n 5n 5n 5n
A) — B) — C) = D) 2%
A = B) 2 © 2 (0) =
Ans. (D)
F X
cos16x +cos12x)cos4x +1
Sol. I=5J‘(cos14x+0032x)0082xdx =5j( i 5 ) i dx
0 0
5 sin4x sin12x sin16x |4 bn
=—| X+ + + =
2 4 12 16 |, 8
Numerical based Questions :
= 1 72 / In x 72
11. Given Z—zz— and I—zdx=—— then value of A is
“~n° 6 5 1-x A
Ans. 8
t Inx 1 1ex] 1F (1ex) 1
Sol. j dx| Inxx—In—= ——jln — = |x—dx
1-x? 2 1-x 2 1-x) X
0 0 0
x?  x° x? X
X=X = -
1 2 3 2 3
=0-— dx
2 X
0
j X2 x4 1 1 1 1
= SR P UX = —| — 1" STE=" i — -
. 3 5 iSm3 5B 7
I 7 2
Xy — . A E . =
12 22 32 42 6
1 1( n? n?
or, +—+.. |+ = |=—
2 4| 6 6
t Inx 3 7 n?
j—dx:——x—z——
1-x2 6 8
0
R Inx 3L
12. +./[— |dx =L then the value of — is
-!(\/xlnx X J \/E
Ans. 6
t1+Inx
Sol. | = | ———=dx
J‘\/xlnx
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