Question 1: (JEE Main 2019)

Let f(x Ig{t dt, where g is a non-zero

L]

even function. If f(x + 5) = g(x), then If{l}dt
1]

equals-
1y [ e(t)d ) 5[ g(t)dt
(3) _[g[t]dt ) 2! g(t)dt
Sol:
Also f(5+x)=g(x)
. fi5=x)=g(-x)=20()=f(5 +x)
f(x)=[g(t)de = f(5-%)=f5+%)
o Now
f(—x)= [ g(t)at I=[f(t)dt
put t=-u t=u+35
:_Ig(_u)du [= [ f(u+5)du
——Jg u)d(u) = _f(x) = | &(u)du
2 f(x)=—1x) = [ f(u)du
—> f(x) 15 an odd function %

= f(x = 5) = f(-3)
=—f(5-=x)+ f(5)
= f(5) = f(5+x)

—j'f t)dt = jgl{l]dl



Question 2: (JEE Main 2020) Sol:

kid n
[|e=1x1]dx =2{1m—x1dx

- i

T
j|:'t—lxl|dx is equal to :

e :2_[{n—xjdx

(1) m2 (2) 2n* o
2 2"

(3) J2x (4) — =E[M—x—} =n’
2 2y

Question 3: (JEE Advanced 2021)

For any real number x, let [x] denote the largest integer less than or equal to x. If

10
[= J‘{ l()_x}dx,
LY X+1

then the value of 91 is .

Solution:

Let f(x) = [ 10x ]

X+1

So, fi(x) = 10((“');"‘]: 10 - >0V x e [0,10],
(x+1) (x+1)

So, f(x) is an increasing function

So, range of f(x) is {(}, #@}
11
1/9 9 2/3 9 10
1= j{ 10x }dx+ j{ lox]d}u j{ 10 ]dx+ j{ 10x ]dx+_f[ 10x. }dx
0 X+l 2/3 X+1 1/9 X+1 243 X+1 9 X+1
2/3 9 10

0+ j dx+2j'dx+3jdx

1/9 2/3 9
2 1 2
=2 4209-21+3(10-
379 ( 3J (10-9)

9 9



Question 4: (JEE Advanced 2021)

3

Let g;: [g ?} —-R.,i=1,2and f [g %:l — R be functions such that

g1(x) = 1, g2(x) = [4x — 7| and f(x) = sin’ x, for all X € {ﬂ 3t

3" ?] .Define S; = | f(x)-g;(x)dx, i=1,2

mln'———am|‘§'

a.

The value of 165, s

T
Sol:
g1:|:E,E}—>R,i:1,2, f:F,E}—:»R
8 8 rr
g =1, g = [4x — 71|, f(x) = sin’x
in/8
S = [ f(x)-g(x)dx
/8
InlB 3nl/8 T 3nl8
Si= _[ sin® x dx = J sinz[z—x]dx =28, = _[ 1 dx
a/8 n/8 n/8
:>Sl= 1{E_E]:E = 1681 :2
2.8 8 8 T
b.
The value of 8;32 18
T
Sol:
3n/8 ) 3n/8 ) - T
S, = | sin“x|d4x—mldx= | sin“| ==X ||4] = —x |—m|dx
: :;!8 ‘ ‘ .-[-;’[8 {2 ] [2 )
3n/8

= J' cos” x|4x — | dx
ni8
3n/8 w4

=28, = [ [4x—nldx =2 (x—4x)dx

/8 a8

S :(TEX—2X2)M=TI: T T2 L.
2 x/8 4 8 16 64

S _4112 3n® n° 48S

o R 2
2

3
_— = b4 = —
8 32 32 n n 32 2

483
22 =15
T




Question 5: (JEE Advanced 2018)
Letf: R - Rand g : R - R be two non-constant differentiable functions. If
f'(x) = (e"™ &) g'(x) for all x € R,
and (1) = g(2) = 1, then which of the following statement(s) is (are) TRUE ?

(A) f(2)<1-log.2 (B) f(2)>1—log.2
(€) g(l)>1-log.2 (D) g(l)<1-log.2
Solution:

P(x) =™ .g'(x) given f{1) =g(2) =1
j—f’(x)-e'””dx = j—e'g'["] -g'(x)dx

Ja(e™)=[a(e)+c
o) _ o0 |,

1 1
putx=1=>C= ————

e el
02 L+g(1)

x=2>=¢ -0
2e" —e

= g(l)=1-log 2 & f(2)>1-log, 2

Question 6: (JEE Adavanced 2018)

1/2
The value of the integral J 1+4/3 —dx 1s

0 [(x+ l)2 (l—x)ﬁ )M

Solution:

I _Ij.?, l+-\j3_'

: Uv‘l—xz(l—x)
Letx=sm0

i )

do=[—" 249

L= I o o) o\
0 (sin——cos—] 0 [tan——l)
2 2 2

dx




Question 7: (JEE Advanced 2016)

n

4
XTCosX

dx 1s equal to

2
The value of j
i 1+e*

1w |

(A) %—2 B 12
(C) e

Solution:

w2 7 5
[l xcosx X cosx
= - dx
l1+e* l+e™™

-

2 2 2 x

o XTcosX+XTe'cosx

= dx
B l1+e*

i3

)
= X cosx dx

0

. a2
o = .
= (xZsin x)n - j 2x sin xdx
0

2 y M2
I > [{x{—cnsx)]ﬁz - I —cos xdx
4 0

2

- %—E[—{ﬂ—{}h{sinx]];u
T,
4

Question 8: (JEE Advanced 2015)
If

1 2
o= I(EQ_H_‘.tan']x )[%J dx
0

1+x2

where tan ™' x takes only principal values, then the value of [lnge 1+l —3;) is



Solution:

1 . 3
CILIJ‘E(QH-BIH" x]{l2+9x ]d}{
0

1+x2

Put 9x + 3 tan ' x =t

= (9+ 2]dr:r;:dt
1+x
In
94—
4 ‘.§l+H
= o= J eldt = 4 1



