CBSE ACADEMY PLUS

SECTION - A
Questions 1 to 10 carry 1 mark each.
1. The value of j dx is
1—sin x
(a) tan x - sec x + C (b) tan x + secx + C
(c)secx —tanx + C (d)1+sinx+C

Ans. (b) tanx + sec x + C

1 1+sin x 1 sinx)
dx = dx = + & = 2
Il—sinx f cmgx J.(coszx cmzx J‘(SDC X +sec x tan .t)dt

=tanx +secx+C

2. Evaluate: I%dx
sin” xcos” x
(a) sin’x - cos’x + C (b) -1
(c)tan x + cot x + C (d) tanx —cotx + C
Ans. (d) tan x - cot x + C
2 2

asJ‘ —_—dk = J‘Mdr=f(sm2x+cm:czx)dr=tanx—c01x+C

sin’x cos’x sin“x cos“x

3. Given| 2%dx =f (x) + C, then f (x) is

zx zx+l
a) 2% b) 2* log.2 [& d
(a) (b) I (]lngﬁ,z {]x+1
Ans. (c
) log, 2
d{ 2" \_ 1 .x _
as E(lﬂggz) = Tog, 2 2"-log,2 =2%
4. The value afj 2l-x
s Nx++21-x
(a) % (b) 0 (0) g (d) none of these
5
Ans. (0 =
(c) >
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af2
5. The value of | ———dx is
, 1+Htan” x
0 b1 il T
(a) (b) (9 1 (d) )
Ans. (9 &
ns. (c) 1
e 1+ x
6. The value of integral Icosx.lag(—}dx is
vz I-x
1 3
(a0 (B) 5 (0 5 (d) none of these
Ans. (a) 0, as function is odd function.
72
7. The value ofisj dx :
y 1+sinx
1 3
0 b) — 1 —
(a) (b) > (0 (d) >
Ans. (g 1
3 dx - 712 n_XxX
o0 _J; Esec (4 E)dr
l+cos(——x)
2
T X\12
PRI e e
=2 2L _'m(4_4)”a"(4_ )‘
2
8 J‘[]_X]zd is equal to
. e xis equ :
1+ x° q
e* e e" e
a +C b - +C 0 ——5 +C -——= +C
@ 1+ ¥ ® 1+ ¥ (9 1+ x°)? (@ 1+ x°)°
CJ’
Ans: (a +C
(@ 1+ ¥
2_2x 1 )
J‘e.t(1+.‘r z%r)d\’= J'e.r — - r-,-,cit’
LR 1+~ l+x)
’ -2x
&) = === —"
1+ x° (1+x%)
[e {foy+ £’ @Ydx =& fry + C= & ‘rz+c
1+

In the following questions 9 and 10, a statement of assertion (A) is followed by a statement of

reason (R). Mark the correct choice as:

(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 but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.
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V10— x
\/,_\'+\/10 X

Reason(R) : jf(x)dx jf(a+ b— x)dx

9. Assertion(A): j dx=3

a a

Ans: (a) Both A and R are true and R is the correct explanation of A.

10. Assertion(A): i[ ‘[ & } 2x

d. £+4| x'+4
Reason(R): sz+4=étan '('—;}+C

Ans: (a) Both A and R are true and R is the correct explanation of A.

2 2
g ﬁ — {ltan—l(EJI — ltan-l[ﬁ)
0 t2+4 2 2 2 2
x? )
2l - 2ltar(2)

34 2 2

B 1 2x

= 2 X?
fud
4

4 2x

x
2 44x* " 4+x?

d
dx
1
2

SECTION - B

Questions 11 to 14 carry 2 marks each.

1-t
11. Evaluate: I[l tan X)dx
+tan x

Ans:

{1_s‘in \‘J
J—(]—tan \] ‘,[ Cos X ix _J-(cosx—smx) =

1+ tan x sm x (cos x + sin x
cos X

—I dt, where (cosx + sin x) =f and
(cosx —sin x)dx = dt

=log || +C =log |(cos x + sin x)| + C.
4 dx

‘([\/XZ+2X+3.

12. Find the value of

Ans:

J4- dx B : dx

0 Vx2+2x+3 0 \/'(,r + 124 2)?

= ‘: log

={log |5 + V27| -log |1+ J3).

e — 4
(x+1)+ Vx2+2x+3 H

: —(x—3),x<2
13. Evaluate [ f(x)dx, if £(x)= (o3
(x—3),x>2
Ans:
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ix Vv, flx)= (—(x—3),x<2

x=3),x>2

j‘(x—B)dx = —:)[(x—3)dx = |:_x2_2+3x:|: = ——z—l[xz];+3[x];

= Za-0)+3(2- 0)::»?+6=_2+6 "

2
14. Evaluate: J'"H—de.
1-x

J' /%dl‘:fm \/i+—\

V1= «/l+r
1+x k X
— d,\': + d\
I\/l—rz I\h-'2 I\/l—rz
I —J.\/_d! where (1-x )—t
=sin‘x—«/F+C

=sin Tx -1 -x2 +C.

SECTION - C
Questions 15 to 17 carry 3 marks each.

15. Evaluate: j Y v
+COS X

Ans:

Let I = j XX e
1+cos X

. (i)

_J(n x)sin(m x) l Jf(x)dx _[f(a | = e J(n x)smxdx
o 1+[cos(mt— x)]

..(ii)
0 1+cos x
Adding (i) and (ii), we get 2] = J‘ﬂdx
1+cos X
Putcosx=t = -sinxdx=dt
Also,x=0 = t=landx=m = t=-1
-1 1
—ndt T dt
s [— = I=-[—
| 1+t 27 1+t
2
T = O | T -1 -1 1 L T T
. I=—[tan” t]_; =—[tan (1)-tan " (-1)] =—|—=|— ||=—
2 il 2| 4 4 4
J1—si
16. Evaluate: Iﬂe X2 dx
(1+cos x)
Ans:
CD SIR (Chandra Dev Singh) SURYADEYV SINGH ( SURYA BHAIYA)
Founder , Mentor , Subject Expert Data Scientist, IIT Guwahati | M.Sc (11T Delhi)
& Career Counsellor at CBSE ACADEMY PLUS

Director & Educator at CBSE Academy Plus



CBSE ACADEMY PLUS

Putting _—2\ =t, we get x = -2t and dx = -2dt.

3 I,/l —sin X X2y

(1+ cos x)

IJ] sin (-2t) ot (=2d1) =“2j \/1 + sin 2t ot
{1+ cos(-2t)} (1+ cos 2t)
ZJ-\/cos t + sin’ + 2sin t cos t Lt

=— e
2cos’t
(cost +sint) , t
= _2I e'dt = I(sect + secttan t) e'dt
2cos’t

= —ji" {f(t) + f'(t)} dt, where f(t) = sect
=—"'f(f)+C=—c"“'/2sec( 2)+C— /zsec§+C.

COS X
(1—sin x)(2—sin x)

17. Evaluate: I

Ans:
Putting sin x =t and cos xdx = dt, we get
COSs X _j-
(1 sin x)(2-sin x) (1 —t)(2 t)
Let L - 4 + B
A-p2-t) (1-8 (2-1
= 1=A(2-t) + B(1-#). s ()

Puttingt =1in (i), we get A =1.
Puttingt = 2in (i), we get B =-1.

1 3 A
(1-H2-) (1-H (2-b
.[ COos X i =j dt
(1-sin x)(2-sin x) (1-6)(2-1)

=j'{ L _ & -}dt=J‘ dt “I dt
(1-t) (2-9 (1-t “(2-b
=—-log|1—t|+log|2—t|+C

2—-sin x

+C.

log +C—lg’

1-sin x

SECTION - D

Questions 18 carry 5 marks.

/2
18. Evaluate: .[ sin 2xtan ' (sin x) dx
0

Ans:
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n/2 STt /2
I= Io sin2xtan™ (sinx)dx = J: 2sinx cosx tan™!(sinx)dx
Let sinx = = cosxdx = dt
when x =0,t=0

x=Z,t=1
2

1
I= IOZttan'ltdt = z[tan“tftdt [—tan‘l t] tdt].dt

1

2 £2
Z[Etanlt Imdt} [ tan”™ t]

" (1+t2
1 b9 b b
s M i 1 M dt - y R Ra e W
n l:j 01+t2 :l 4 [t tan™ t]o 1 1+4 5 1

SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

19. Case-Study 1: Read the following passage and answer the questions given below.
A general election of Lok Sabha is a gigantic exercise. About 911 million people were eligible to
vote and voter turnout was about 67%. the hig

Let f(x) be the set of all citizens of Indla who were ehglble to exercise their voting right in the
general election held in 2019. A relation ‘R’ is defined on I as follows:
b b

If f(x) is a continuous function defined on [a, b] _[f(x) dx = I f(a+ b— x)dx on the basis of the

above information answer the following equations:

T

cos
(a) Evaluate: _[ X
1+ e

T

dx (2]

2z
cos” x

(b) Find the value of j Zdx,a> 0. [2]

Ans: (a)
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n
2
let 1= jw“dx 0
-n
2

b b
Applying property. [f(x)dx = [f(a+b-x)dx

*cos| F-F_x 5 L
2 2 2 % cos(- X) " casx
= | dx = I j dx (i)
—x {!‘!"‘] 1+e™ b 1+¢e”
5 1+e'?? 2 >
on adding equation (i) and (i), we get
2100t 2
dex = Icosxdx
x 1+€" o
2 2

Now, cosx is an even function
=
X

2
n 2= fcosxdx = 2= 2AsinxZ =2(1-0)=2 = I=1
0

(b)

r 2
Let | = Icos X dix 0
S1+a"

b b
Using property If‘(x)dx = If(a+b—x)dx

n 2
cos (—n+u-x) a* cos? x .
= ()

_{ 14" ‘[ t+a* @
on adding (i) and (i), we get

x x

= Icos’xdx = [%(x+sinxcosx)1 = -;-(n+0+n—0) =n

S %
L3

= I= 2

20. Case-Study 2:
Mr. Kumar is a Maths teacher. One day he taught students that the Integral /= If (x)dx can be

transformed into another form by changing the independent variable x to t by substituting

Consider = If (x)dx
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Put x= g(f) so that %" = g (1) then we write dx= g (f)dt
(

Thus, I=[£(x)dx=[(g()g (Ot

This change of variable formula is one of the important tools available to us in the name of
integration by substitution.
Based on the above information, answer the following questions:

el&ill X
i) Evaluate: ~dx (2
0) [iz¢ @
i
ii) Evaluate: dx (2
(ii) u j EE (2)
OR
dx
(ii) Evaluate: | ———==dx (2)
I W' -1
Ans: (i)
Puttan™ x =1 so that : =—dx =dL.
(14 x°)
(,h\x\'l,\' 1.
[——dx=[etdt=¢' +C =" ¥ +C.
(1+x%)
(ii)

Put (.\'2 +1) =1 so that x2 = (t=1)and xdx = —dI.

ro

-3 2
A | . M
I<r2+1)‘ I(x-+1)‘
-1 5, 11 11
—-2— ’3 dl—-‘-; F(ll‘}j;{d!
.. = )
__'*L')‘*C_ '7l + ')l ‘)+C L *‘:1_)- + C.
2t 4+° 2(x“+1) 4(x*+1)° 4(x?+1)?
OR
(ii)
1
Put x> =t so that 3x2dy=df or x2dxy :;dl.
dx x2 ¢
| = ; dx
X \\6 1 x3x® -1

. . . 2
[m ultlpl\ﬂ'mg numerator and denominator by x|

- i "
d! —scc l +C = —sec ].1'3 + C.
N2 - 3
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