JEE problems on Integral of a given function:

Question 1: ( JEE Main 2019 )

. [x], x<2
Let f: R — R be a function defined by fix) =
0, x>2
equaltox. If /= J‘L dx, then the value of (47 - 1) is
__|2+f{.r+l]
Sol:
0. [x !
S 0=-—
| d +;l:2 J. dx+ 1
=4l=-1=0

Question 2: (JEE Main 2019)

= XCD5X

If fix }—m and g(x) = log.x, (x > 0)

n

4
then the value of integral _f g(fix))dx is:

4

(1) log 3 (2)log.2
(3)log.e (4)log_1
Sol:

g(f(x)) = n(f(x)) = In [ﬂl

24 X.CO8X

'y 2-X.co8X
I= [ dx
i 2+ x.cosx

w/d _ ~
:J- m[z x.cnsx]+{n[u+ x.cusx] dx
" 24 x.cosx 2—x.cosx

= 'j_m}dxz 0=log, (1)
0

, where [x] is the greatest integer less than or



Question 3: ( JEE Main 2020)

If f(a+ b+ 1-x)=f(x), forall x, where a and
b are fixed positive real numbers, then

—a:_thX'[f{K]l+f{x+1}]dx is equal to :

b+l b+l
(1) [, foodx @) [, fox+Dax

b—1 b1
3 [ faxeDdx @) [ feodx

Sol:
fix+ ly=fla4+hbh-=x)

I= : be{f{x]l+f(x+1}dx 1)

(a+b)

1

I= Ib +h- fix+D)+fix))d 2
a X X X
{ ]]_1{ J{[ ) }] X ...(2)

from (1) and (2)

21 = ["(F(x) + f(x +1) dx

21=["F(a+b-x)dx+ [ F(x+1)dx
b ]

21:2_{ f(x+1}dx:>1=_[ f(x + 1)dx

b=l
= j : fix)dx

Question 4: ( JEE Main 2020)

Let [t] denote the greatest integer less than or

equal to t. Then the value of Lllz:lc—[h]ldx

is -
Sol:
J<dx=<t6
Take cases when 3 < 3x < 4, 4 < 3x < 35, 473 a3 2
5<3x<6; = [G-20dx+ [ (4-20) dx + [ (5-2x)dx
' 1 443 5%
F 2,34,
Now _!IZx—[Ex]Idx =3*3t9"



Question 5: ( JEE Main 2020 )

2 /-
Let f(x) = Ix — 2 and g(x) = f(f(x)), x & [0, 4]. 5
. 0 1 2 3
Then I[g(xj—ftx}]dx is equal to :
i 2 y = g(x)
0 @0 &) @i 1
2 2 ol 1 2
Sol:

3 3 3
Jetx)- 60 = [|1x-21-2)dx - [ Ix-21dx
i}

0 0

_{lx2x2+l+l21.‘xI]—(lx3x2+ixlxl]
“\2 2 2 2

1 1
= [2+l+—]—[2+—J =1

2 2



