Integrals

Assertion & Reason Type Questions

Directions: In the following questions, each question contains Assertion (A) and
Reason (R). Each question has 4 choices (a), (b), (c) and (d) out of which only one is
correct. The choices are:

a. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

b. Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct
explanation of Assertion (A)

c. Assertion (A) is true and Reason (R) is false
d. Assertion (A) is false and Reason (R) is true

Q1. Assertion (A):

—cos8x N cos2x
16 4

Reason (R): 2 cos Asin B=sin (A+B)-sin (A-B)

I sin3x cos5x dx = +C

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

Q2.
Let /= VCOS2X
Sin X

Assertion (A):

1
e ¢ 2 4 1-t2 V2
L T ® | /2 — o 12

where, t =tan x
Reason (R): I cot6do =log|sin6|+C

Answer : (d) Assertion (A) is false and Reason (R) is true
Q3. Let F(x) be an indefinite integral of sin x.

Assertion (A): The function F(x) satisfies F(x + 1) = F(x) for all real x.
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Reason (R): sin? (x + 1) = sin” x for all real x.

Answer : (d) Assertion (A) is false and Reason (R) is true

Q4.
Assertion (A): j f" 101(‘;‘ dx =3
—X

Reason(R): [ f(x)dx = [ f(a+b —x)dx

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

Q5.

1/3

Assertion (A): | = J j

Reason (R): The integrand of the integral / becomes

. S X
rational by the substitutiont =——.
J1+ x3

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

Qé.

Assertion (A): j " cos6x-cosbx dx =
0 32

Reason (R): _[ ; cosmx cosnx dx =0,

m«n,mnel

Answer : (d) Assertion (A) is false and Reason (R) is true

Q7.
Assertion (A):

- 4x°3
[ E s []
2—cos(|xl+§) -

Reason (R): j_‘; flxydx = ;’ [f (x)+ f (~x)]dx

Get More Learning Materials Here : & m @&\ www.studentbro.in



Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

Qs.

2n
Assertion (A): jo sin® xdx =0
Reason (R): sin® x is an odd function.

Answer : (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the
correct explanation of Assertion (A)
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~~ Assertion (A): jx"(l +logx)dx =% +¢
Reason (R): di(xx) =x*(1+logx)
%

Ans. Option (A} is correct.

x

Explanation:let y = x

= log y = xlogx
Differentiating w.r.t. x
. dx 1 af x+1 14 1
~~ Assertion (A): Jm=ﬁtﬁn (f)"‘c = ;% = x[;)+logx(l)
. dx 1. 4« dy
Reason (R): Ix2+a2 :Etan . +c E = y(1+logx)
Ans. Option (A) is correct. = 2 (L+logx)
Exolanati Hence R is true.
anation:
” Since . (x*) = x*(1+logx)
J- L (5}- c. dx
P+a® a a J'xx(1+logx)dx = ¥+
This is a standard integral and hence R is true. Using the concept of anti-derivative, A is true.
J dx ~ J_ dx R is the correct explanation for A.
2 +2x43 Y (x+12 + (V2P 2
1 L(x+1 -~ Assertion (A): jx?‘dx = ? +c
=—=tan— | — |+¢C
‘/E ( \/5 ) 2 3/3
Reason (R): Jex de=¢"" +c
Hence A is true and R is the correct explanation
for A. Ans. Option (C) is correct.
. Explanation:
~ Assertion(A): jex[Sillx —cosx]dx=e"sinx+C AP nl
_— ” _— Since x"dx =
Reason (R): .f’ [flx)+ f(x)dx=¢e"f(x)+c .[ R
2+1
Ans. Option (D) is correct. szdx = ; +1 +c
+
Explanation: X3
= —+c
JEUf@) + Flde = [efxyda+ [e* fx)dx 3
- A s true,
= f(x)e" — [ f(x)erdx - _
jf’(x) i je" dx is a function
+
. which can not be integrated.
= & flefre - Risfalse.

Hence R is true.

/2
jex(sinx —cosx)dx = e*(-cosx)+c % cosx T
-~ A i s ) o ——dxr="
* ssertion (A) j sinx +cosx 4
= —¢ CosxX+c 0

d 2 sinx i

.- 3 — g R R): T dx=—

I:. b (—cosx)=sin x] eason (R) ;.; SN+ cosx 1

Hence A is [alse. Ans. Option (A) is correct.
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Explanation:
"2 sinx
Let I= [———ax (1)
n sinx-+cosx
a a
[ fydx = [ fla—x)dx
0 0
/2 sin (Efx) dx
2
I= |
0 sin[E—x)-»-cos[E—x)
2 2
cosx
I= |——— .(i
J cosx +sinx @)
Adding equations (i) + (ii),
2 sinx +cosx
= 2l = I ——dx
o sinx +cosx
/2
= J- 1dx
0
/2
= [+f;
e 20
2
=%
4
Hence Ris true.
From (ii), A is also true.
R is the correct explanation for A
3
~~ Assertion (A): J'(xg +5)dx =30
-3
Reason (R): f(x) = x* + 51s an odd function.
Ans. Option (C) is correct.
Explanation:
Let flx) = x>+5
flex) = (-x)*+5
= —2%+5
f(x) is neither even nor odd. Hence R is false.
3
J-xs dx =0 [z 23 is odd]
-3
2 3
[ 5dx = 5[x]’; =30
3
3
o [ (P +5)dx = 0430=30
-3
Hence A is true.
2

dt _ 2x
Pea| xtea

(

f

d
Assertion (A): —
~ Assertion (A) ax| )

dx

1 _
3 2=—tam1
X" +a

a

X
J+e

Reason (R): J. .

Ans. Option (A) is correct.
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Explanation:
dx 1 4 ( x J
_[ = —tan " —|+c.
a a

+a
This is a standard integral and hence true.
So R is true.

xz

2

2
dt 1. (\T
.[2 = [ztan™ | =
pt'+4 2 2/},

1 2
= “tan™’ i
2 2
3

d|% dt d|1. [ x?

= I 5 = —|-tan""| —

dx | o t°+4 dx| 2 2

1 1 2x
=T A
1+5

4

X 4

= —X 1

2 4+x
. Zx
4+x*

Hence A is true and R is the correct explanation
for A.

1
. Assertion (A): j (x* +sinx +2)dr =0

~
-1
Reason (R):
] 2Tf(x)dx, 1:f f(x) isin even function
e | o= o
e 9 if f(x)isan odd function
' ie., f(=x)==f(x)
Ans. Option (D) is correct.
Explanation:
) Z}f(x)dx, i-f f(x)isan even function
iie.,(-x) = )
| flxydx=1 0
S 0 if f(x)isan odd function

i, f(-x)=—f(x)
This is a property of the definite integrals and

hence R is true.

1
| (¢ +sinx +2)dx
-1

1 1
= J(x3+sinx)eix + J.Za'x
-1 s -]
0Odd function Even function
1
= 0+2 [x]_l
= 22
= 4
Hence A is false.
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