GO | CAPS-1T
MATHEMATICS Definite Integration

TARGET : JEE- Advanced 2023

SCQ (Single Correct Type) :

3
1. The value of the definite integral I [\/Zx - ./5(4x -5) + \/Zx + ‘/5(4x - 5)} dx is equal to
2

242 4 J10 77 -5\6
A) 443 — —— B) 42 C) 443 - — D +
(A) 443 - =7 (B) 442 (€) 443 -3 (D) = e
T odx
I .
2. If = —, then x is equal to
Z.r!.Z Ve -1 6
(A) 4 (B) /n 8 (C)in4 (D) none of these
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
I f'(x)f"(x)dx+j f"(x)dx (f'(x) is supposed to be continuous) is :
1 2

(A) 43 -1 (B) ﬁ_l (C) 4-43 (D) None of these
33 2 3
5 (25—x2 :
4, 4 dx equals to :
X
5/2
b 2n T
A) — B) — C)— D
()3 ()3 ()6 (D) none
MCQ (One or more than one correct) :
5. If Iex +cosx|n(x\/1+ x? )dx >§, then o can be
(A1 (B) 2 (€)3 (D) 4
1
6. The value of the definite integral dx equals
0 (x+ 1 (3x-+1)
T T 5n
(A) V2 -1 (B) tan (C) tan_ (D) tan
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If f(x) = 2%, where {x} denotes the fractional part of x. Then which of the following is true ?

1
o 1
A) f is periodic B) |2 dx = —
(A)fis p (B) !’ —
1 100
() jz{x} dx =log, e (D) I 2% dx =100l0g, e
0 0

Comprehension Type Question:

Comprehension # 1

10.

o C0SBXCOS 7XCOS8X COS X
Consider the integral | = j s S S 59X dix

25sin® 4x
o l+e

/2
If kI cos6xcos7xcos8xcos9xdx then K is
0

(A) 1 (B) 5 (C) 10 (D) 20

/4
If 1= KI cos6xcos8xcos2x dx then A is
0

(A) 5 (B) 10 (C) 20 (D)

N | o1

The value of | is

A > ® % © = © =

Numerical based Questions :

11.

13.

14.

15.

) 2 1 2
Given Zizz— and jln—)(zdx=—n— then value of A is
“n~ 6 ?1-x A -

a

N Inx 3L
+.]— |dx =L then the value of == is
[ FE—

g

4
If |3/sin2x sinxdx = kJ.\?’/cost cosxdx then the value of k? is )
0

O'—.l\)\:l

dx = — where A, n € N and gcd(A, n) = 1, then find the value of A + n

j‘- 32 +1 A
(X2 -13 n

2
100

j@dx

1

10
Let f(x) be a function satisfying f(x) = f(@j vx>0. If J'mdx: 5 then find the value of
X 1 X

PAGE # 2



16.

17.

18.

19.

20.

21.

22.

1002 1003

2005 I oo de\/ — j 10032 - x? dx
Evaluate o V10027 -X +1 10087 = X" 1002 = k, then find the sum of squares of
J. 1-x2 dx
0
digits of natural number k.
nl4 1 d I
Letl, = .[ (1+tanx)%dx , L= j%then find the value of —-
0 5 L+ X)7(1+x%) I,

If f, g, h be continuous functions on [0, a] such thatf(a —x) =f(x),g(@a—x)=—g(X)and3h (x) —4 h

(a —x) = 5, then find the value of f(x) g (xX) h (x) dx

O ey

. /2 m
If f(x) = % v x e (0, n], If E I f(x)f(g—xj dx = J’ f(x) dx then find the value of k.
0 0

3n+a
Let a be a real number in the interval [0, 314] such that .[ | x—a—mn| sin(gjdx =-16, then determine

—n+a

number of such values of k.

1 1
IFf(x)=x+ It(x +t)f(t)dt , then the value of the definite integral J-f(x)dx can be expressed in the form
0 0

of rational as % (where p and q are coprime). Find (p + q).

If the minimum of the following function f(x) defined at 0 < x < g

X 2
f(x) = I do +.[d—99 is equal to Zn(a+«/5) where a, b € N and b is not a perfect square then find the

coso sin
0 X

value of (a + b)

PAGE # 3



Matrix Match Type :
23. Match the following:

[X] — greatest integer less than or equal to x

Column-I Column-Il
g (p) 4
(A) 25J‘(tan6 (x—[x])+tan* (x - [x]))dx =
0
2 2
$Mff£%§;ﬁw (@

-2

I__i2u+nz+11a+n+14
L=

dx then I, +1, =
(x+1)*+2 v

3 2 100

2 1 X A X+1 et

() ;I[tan 1X2+1+tan ! < de: (r) 3
-1

(D) f(x) = ﬂc0511;(x+ 3) +izsinn(x+ 3) where 0<x<4. ()5
n X

The number of points of local extrema are

(t) %

AAA—-s;B—-rC—-q;D—q (B)A—s;B—>s;C—oq;D—r
(C)A—-s;B—>rC—s;D—q (D)A—-s;B—r;,C—r,D—q
Subjective Based Questions :

1
° (5 +2X— 2x2) (1+ e(z"‘x))

24. Evaluate dx

—

1
25. Evaluate j({ 2x} —1)({3x} - 1) dx, where { } denotes fractional part of x.
0
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