CBSE 2025-26
Class 12 - Mathematics
Integrals

Important Question

1. fm—wdw =7

sin(z—a)
a.zsina — (sina)log|sin(z — a)| + C
b. zcosa — (sina)log|sin(z — a)| + C
c. zsina + (sina)log|sin(z — a)| + C
d. zcosa+ (sina)log|sin(z — a)| + C
2.Leta € (0,7/2) be fixed. If the integral [ %dm = A(x)cos2a+ B(z) sin 2 a + C, where C is a constant of
integration, then the functions A(x) and B (x) are respectively
a.z+ a andlog, |sin(z — a)|
b. z + a andlog, |sin(z + )|
c.x — aandlog, | cos(z — )]

d. z — a andlog, |sin(z — o)

NG _ _ m+nlog2
3. f N dr =f(x)+c. If f(1) = o then |m - n| equals
a. 97
b. 34
c.91
d. 38
4. f\/aa: + bdx =7
2(a:v;rb)3/2 LC
a
b. 1 +c
2y/ax+b
c. None of these
a 3/2

2a
2

5. The value of f (Ix - 2| + [x])dx, where [x] denotes the greatest integer less than or equal to X, is
0

a. 4
b. 1
c.2
d.3
6. State True or False:
i. The value of integral P : ff(w)dw is 2jf(:c)dac .
—a 0
a. True
b. False
ii. Two indefinite integrals with the same derivative lead to the same family of curves and so they are equivalent.
a. True
b. False
7. Fill in the blanks:

a. The value of [ sin®

zcos® zdz is



us
2 sin z :
b. fo cosze®" ¥dx is equal to

8. Evaluate f 112 sdz.
X

9. Write the value of [ %dm

10. Evaluate: f %dw

dz

11. Evaluate: fow/ 2 (

a2 cos? z+b? sin? 1:)
2 .
12. Evaluate foﬂ/ x?sinzdx.

3_
13. Evaluate: f zﬁm—&v dzx

2 —4



Solution

1.(d) zcosa + (sina) log|sin(z — )| + C
Explanation: Given:
f sin dz
sin(z—a)
Letx-a=t
dx = dt
I— f sin(t+a) da

sint
o f sin ¢ cos a+cost sin o dt

sin ¢

= [cosa+ sinacottdt
= tcosa+ sinaln|sint| + ¢

=(x-a)cos &+ (sin @) log |sin (x - )| + ¢

=x cos a+ (sin a) log|sin(x - a) | + ¢

2.(d) z — a andlog, |sin(z — a)|
Explanation: Let I = I%d z,a € (0, g)

sin sin a
f COS T + Cos d
- sinz  sina
cos T “cosa
f sin & cos a+sin a cos

sin & cos a—sin a cos
_ f s%n(z'Jra) da

sin(z—a)
Now, put X - o =t =dx = dt, so
I— f sin(.t+2a) dt

sint
o f sin t cos 2a+sin 2o cos t d

t
sint
= (cos 2a + sin 2« COSt) dt

=t (cos 2a) + (sin 2a) loge | sint |+ C
=(x - a) cos 2a + (sin 2a) loge | sin (x - ) | + C
= A(x) cos 2a + B(x) sin a + C (given)
Now on comparing, we get
A(x) =x - o and B(x) = loge | sin (x - )|
3. (a) 97
Explanation: Let I =

JE
NN dx
Letx=t6:> dx = 6t° dt

= f (6t5)dt

6t‘3
1+t dt

_ 0141
=6[ -t

:6f((t+1)(t5—t4+t3—t2+t—1) N L) it

t+1 t+1



_ 5 4 3 2
=6 (-t -1+ )

16 0 tt

—alt_£ 8 2

= [6 st T -3 t5 t—|—10g|1+t|] +c
wheret=x%
:ﬂn:Q%—%+i—
_ —37+601log 2

B 10

= m=-37,n=60

= |m-n|=|-37-60| =

3/2
4. =22 1 C

Explanatlon. Given integral is f var+b
Let, ax + b =72
= adx = 2zdz
So,
[+Vaz +bdz
_ 2zdz
- fZ a
=2 f 22dz  where, c is the integrating constant.
a 3
2 z
a3 T¢
=27 +c
3a 3/2
2(az+b
_ M)

3a
a:c+b)3/2
Hence, f\/am—i— == —F +c.

Which is the required solutlon.
5.()3

aerb)

2 2 2
Explanation: f(|x - 2|+ [xDdx = f|x - 2|dx + f[x]dx
0 0 0

2 1 2
=_ f(x -2)dx + f[X]dX + f[X]dX

2
=[@- xmx+jh dm+j1 dx

(=}

= [2m— ?ZK +0+[z]2 =3
6. State True or False:
i. (a) True
Explanation: We have,
I= ffa f(z)dx
I=[°, f(z)de+ [ f(z)de
Letz=-x = dz =-dx
Whenx=-a,z=aandx=0,z=0andx = -z
=[] f(-2)dz+ [} f(z)dz
Since f(x) is even, f(-x) = f(x)
Since, fb f )dz = fab f(z)dz
I=2 fo z)dz
which is the required solution.
ii. (a) True
Explanation: True
7. Fill in the blanks:



8.

10.

11.

12.

Letl= [

a.0
b.e-1
LetI:fli;dw
Put1+:c3:t:>3:1:2d:c:dt:>a:2dw:d3—t
a? 1pdt

I_f1+3 ngfT
= %log|t| +C [ [Z& =log|z| + C]
:§10g|1+m3]+0 [put t =1+ 23].

l—sinz

cos?

sin x d
= — 2L ) dx
f ( cos? x cos? x )

= fsec zdx — fsec rtanzdz

=tanx-secx + C

2z+1
Let, 1 f (z+1)(z—2)

Using partial fractions,

2041 _ _A B
(z+1)(z—2) (z+1) (z—2)
=2x+1=A(-2)+Bx+1)
Putx =2
éSZ%ﬁ#BZ%
Putx=-1
=-1=-3A = A=3
So, we have
I:f($f5+1 x_lngl
=1= giog |m—|— 1+ glog]m— 2] +c
Thus,

= % log|z + 1| + %log\w -2 +c.

_ 1
a2 cos? z+b% sin? z

LetI= [
Dividing by cos?x in numerator and denominator, we have
I= sec T

fO a?+b? tan?
Let tan x = t then sec?xdx = dt

I:fO 2+b2t2dt__f0 2

a 2
=+t
»2

Lett= %tan@ = tanx

T a 29

1y 7

I_bz f() 2 g2 do
4— 1 &-tan2 9
b2 b2

-1

_abe

T

Ltan—?! (ﬁtan :1:) { ?
ab a 0

2ab

Given, I = fo 22 sinzdz

I = ﬂ/ x?sinz dz
I IT



13.

By using integration by parts we get,

I= 2 d
[~z cosz]; 2y fo zcosz dz

= [~2%cos ], "2 49 [[:L'(sm:c)]g/2 Oﬂ/z (sinx)dw}

z* cos w}”ﬂ +2 [[ac(sinac)]g/2 + [cosw]gﬂ}

[
I = foﬂﬂ 2’ sinzdx = [—:v2 cosx—l—2(wsin:v+cos:v)] 3/2
= [—(%)2cos( ) +2(5sin 7 + cos 7) —2(0+ cos0)]
:—§X0+2GW*D—XO+)
I =7-2

Let the given integral be,
—f 3 -3z
zi+222— 4
z(z2-3)

= dr
f z44-222 4

Let x2 =t or,
2x dx = dt

$1_2f
%6
Z‘[t2+2t 4

N f 264+2-8 4
4 g 4

. 2t+2 8
T4 f (t2+2t—4 t2+2t—4) dt

1 242 B 3
4 <f 242t—4 dt f 242t—4 dt)

=1=7 1 +D)..0)

(t-3)
2 42t—4

Now,

o ot42
L=] 2 1ot—4 dt

?+2t-4=u
or, (2t + 2) dt = du
:>I1:f% du=1Inu +c;

=L =Inft+2t-4|+c

. 11:IH|X4+2X2-4|+C1

Now,
- —8
L=] (t+1)2—5
o 8
k= e

. _ 8 VB+z24+1
Sl = 2\/51n’\/5 2_1‘4-02

So, from (i), we get

= i [ln|m4 + 222 — 4‘ + —l } \/_H H

C
+C

ST = 1Inlx +2x2 4|+ L 1 }‘/5+x+1‘



