GO | CAPS-16
MATHEMATICS Indefinite Integration

TARGET : JEE- Advanced 2023

SCQ (Single Correct Type) :

n (x + ,/1+x2)
1. The value of IX . dx equals:

1+x2

/ J X X
(A) 1+ x? fn(x+ 1+x2)—x+C (B) E_mZ (x+ 1+x2)— +C

1+ x2

(C)2.. 2 (x+\/1+x2)+ X_ +C (D) J1+x2M (x+,/1+x2)+x+c
2 J1+x2

2. The value of 2 Isinx .cosec4x dx is equal to

(A) 1 m 1+\/§s!nx —lfn 1+s.|nx +C
242 1-2sinx| 4 1-sinx

1 1+ \/§sinx 1 1+sinx

B /n + = /n : +C

( ) 2\/5 ]__ﬁsinx 4 1-sinx

©) 1 m 1—x/§s!nx —lén 1+s?nx +C
242 1+2sinx| 4 1-sinx

(D) none of these

2sin2x —cos X

3. The values of a nad b which satisfy j dx = alog | sinx—1| +blog | sinx-3 |+ ¢, are

4 —cos? x —4sinx

3 3 3 3
® 3% ® 3% © 35 ©-3-%
4. Let Ig(x)((“x)lgx_S)dx: g(x)5 +c,g)=e and g:(0,e) > (0»). If g"(x) denotes the n"
X(Inx) (Inx)

derivative of g(x), then the value of g?°*2(1) is

(A) 20119(1) (B) 20129(1) (C) 2013¢(1) (D) 2014¢(1)
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o

3 .
inx| XCOS” X —sinx
J.eSInX 5 dX:
COS” X

(A) €™ (x+secx)+c (B) e"™ (1+secx)+c
(C) ™™ (1-secx)+c (D) ™™ (x—secx)+c
xdx

p
= g(1—1‘(x))£ +k then which is true

If
201%/(1+ 2 )1012 (2 2 )3012 B

(A) a=503;[3=500,f(\/§)=i (B) a=503;[3=250,f(\/§)=i
p-a a-f
a_ _ 1 B _ 1
(C) OL:503,|3—500,f(1)—0L—_B (D) a—503,B—225,f(\/§)—a—_B
sec? x— 2010 P(x) .
If I 010, dx = 2010 +C, then value of P(gj is
(A) 0 (B) % ©) 3 (D) None of these
If g(x) = o a)(;?%)(x_ 3 where f(x) is a polynomial of degree < 3, then
1 a f(a)log|x-al [L a @&
(A) Ig(x)dx: 1 b f(b)log|x-b[ <L b b%l+k
1 ¢ f(c)log|x—c] |1 ¢ c2
1 a f(a)log(x-a)?| [1 a a®
(B) —g(x) =1 b f(b)log(x=b)?|=[L b b2
1 ¢ f(c)log(x-c)?| 1 ¢ c?

1 a f(a)log|x-al [@° a

(©) Ig(x)dx:l b f(b)log|x=b <2 b 1+k
1 c f(c)log|x—c]| [c? ¢

(D) None of these

x2dx

X —4)smx+4xcosx

If y=2cot™ (2]+x thenj

(A) log|cosec2y +coty|+c (B) log|cosec2y —cot2y|+c

(C) log|cosecy +coty|+c (D) log|cosecy —coty|+c
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Comprehension Type Question:

Comprehension #1

10.

11.

In calculating a number of integrals we had to use the method of integration by parts several
times in succession. The result could be obtained more rapidly and in a more concise form by

using the so-called generalized formula for integration by parts

f u(x)Vv(x) dx = u (X) vi(x) =u’ (X) va(X) + u”(x) va(X) +.....+ (=)™ u™(x) va(X) —(-1)"
l.[u”(x)vn(x)dx

where vi(x) = jv(x)dx,vZ(x) = _[vl(x)dx...., Vi (X) = Ivn_l(x)dx
Of course, we assume that all derivatives and integrals appearing in this formula exist. The
use of the generalized formula for integration by parts is especially useful when calculating

an (x)Q(x) dx , where Pn(x) is polynomial of degree n and the factor Q(x) is such that it can be

integrated successively n + 1 times.

If j(x3—2x2 +3x—1)cos2xdx = sin 2x u(x) + cos2x v(x) + C then
(A) u(x) = x® —4x2 + 3x (B) u(x) = 2x3 —4x? + 3x
(C) v(x) = 3x2 —4x + 3 (D) v(x) = 6x% — 8x

If I(3x2+x—2)sin2(3x+1)dx=—M sin (6x + 2) + V) ¢cos (6x +2) + le+vle ysc
72 72 2 4

(A) u(x) = 3x? + 6x —13 (B) u(x) = 18x? + 2x —13
C)v(x)=3x+1 (D) v(x) = —(6x + 1)

Numerical based Questions :

12.

13.

14.

15.

16.

2_
Ifj “4+X (a+x) <X b) + Cthena+bequalsto:

120x°
1+ 2cosx

Letg(x) = j (cosx + 2)?

dx and g(0) = 0 then value of 32 g( j

IFf(x) = Vx—1 ; g(x) = eX and j fog(x)dx = Afog(x) + Btan—1 (fog(x)) + C then A3 + B2 equals

2 .2sinx

Ifj' 1+ xcosx dx = k /n X°e

1 %2 e25|nx) 1— x2g2sinx

f'(x)g(x) —g'(X)f(x) _ A [f)-9(x)
Let dx = \/Htan [ —J+C ,
I (1) + 909)F(x)a(x) - 8% (%) ng(x)

where m, n € N and 'C' is constant of integration (g(x) > 0). Find the value of (m2 + n2).

+Cthenk is equal to :
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Matrix Match Type :

X —X

dx andJ—j

17 Let 1= [ dx

e 41 e ™41

Then for any arbitrary constant C, match the following

Column-I Column-II
B N
(A) I (P) \/5 tan { oo J +C
1 J_e +1
®) I @ 2\2 n (e +J_e +1J e
_ 1 e -1 —J2e* +1
© J-1 (R) 22 {tan (\/_e J I[e 30" +1N +C
1 1| e 1 \/_e +1
J_(tan (\/_e J In{e +J_e +1D e
18. Column-I Column-li
X% (x® +x° —1)dx 11 i%
N '[ (2x® +3x° +2)? ) ﬁ[x_3 +x‘2j e
(B)J‘ (X% + x* + x2)dx Q) %(1 +x2 +X—5)—2 +C

J4x7 +5x° +10x*

12 9
(©) jw (R) %1 @3 +3x2+2x 3 14c
1
3 2 2
(where C is the constant of integration.) (S) x [X—+X—+iJ +C
25 20 10

Subjective Type Questions :
19.  Evaluate : Icosx~ex-x2dx

20.  Evaluate : tan -1 x. /n (1 + x2) dx.

1+nx" - x>

i) oo

xcosa+l gy = 1) | ¢ then find f(x) and g(x).

(x2 + 2XCoSa + 1)3/2 Va(x)

dx
23. dx
j(sinz X +2¢0s? x)?

21. Evaluate : _[ dx

22. If

(X _ Sinx)m 6x2 sin? X

JIx X —sinx

+3x pdx

24. Evaluate I
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