Consider the following for the next two (02) items that follow:
Consider Ixtan" xdv=A(x* + D) tan x+ Bx+ C

where C is the constant of integration.

1. What is the value of 47

(@) 1 (B) 1/2 () —1/2 (d) 1/4
2. What is the value of B?
(a) 1 (b) 172 (c) -1/2 (d) 1/4

Consider the following for the next two (02) items that follow:

[2014-11]

Consider the function /" (x) = sec® x + 4 with /(0) = 0 and f =0,

[2014-11]
3. Whatisf” (x) equal to?
3 3
(a) tanx-— g +4x (b) tanx+ ml; —+dx
3 3
(c) tan_r—gc§x+4x (d) —lﬂﬁx—mn x“‘"fx

4. What is f'(x) equal to?

2Insecx tan’x Z
(@) “DEEELBHE 3 ®) 3lnsecx  cot LI
3 6 2 6
, 2 4
© 4lmecx+sec X 0,2 (@) hisoox+ tan X 952
3 6
e
5. What is J—. equal to? [2015-1]
(x+1)>2
(@ (x+1Pe&+e ) x+Der+e
X ex
0 € y >+
( —— e (d) i
where c is the constant integration.
Consider the following for the next two (02) items that follow:
The integral j—dr——— is of the form lln s, e )
acosx +bsinx ¥ 2

_ Indefinite Integrals

6. What is » equal to? [2015-1]
(@) @+ (B) a* +b?
(¢) ath ) Ja* -p?
7. What is a equal to?
b
tan”! [ £ tan™! [—]
(a) [b] ®) S
afa+b a—b
(@ tn @ tan! _)
a-b a+b
7 dx
8. What is I——— equal to? [2015-1]
Vx4 a?
) S Jegm g
() Mot e] B W= TR
a a
2 e
© X tVe+d +¢  (d) None of these
a
where ¢ is the constant of integration.
9. | is equal to [2015-11]
l+e™
(@) 1+e&+¢ (b) In(l+eM+c
(¢) In(l+e)+e (d) 2In(l +eM) +c
where c is the constant of integration
S|
10. Whatis | ——dx equal to? [2016-IT]
j axt et 41
[ f 1
(@) _‘t_”_"'"l.,.c (b) x"+2——2+c
X x
1 A ]
[x* +—+1+c i 2
(c) _ > (d) =
: Fslias
11. Whatis [inx 228 X290 40 o) 109 [2016-11]

cos? x
(a) (xt+secxje’d* + ¢

(c) (x+tan x)esn* + o

D) (x—secx)e B o

(d) (x—tanx)edin + ¢



dx 19. What is |sin’ equal to? 2018-11,
12. What isj : 7+1} cualio? [2017-1] Ism xcosx de €4 [ ]
B (@ costx+c (b) sin*x+e
1 |x"=1 1, 27 +1 (1-sin x)* (1—cos® x)
—In + —In + —_— —
@ 3" LR e 2 4 ¥ @ 4
i where c is the constant of integration.
7
© W=t+e @ %ln = +e 20. Whatis [¢"“"Vdy cqual to? [2018-11]
x" +
e (a) Injtanx|+¢ (b) Inlsecx|+e¢
13. What is J'{x—hu‘;-x— equal to? [2017-1] (¢) tanx+c (@ ™ +¢
x+e Where ¢ is the constant of integration,
2
= dx
R Te (6) In(x+e)+c 21. Whatis [——5———5——— equal to? [2018-11]
a sin“x+bh"cos” x
1
(©) IG+e)+e @ —In(x*+e)+e 1 a tan x
€ {G) £‘+—bta [——5——
14. Let f(x) be an indefinite integral of sin” x. Consider the following %
statements: [2017-1]
1 _i[ btanx
Statement 1: The function £ (x) satisfies f (x + ©) = f (x) for all B c- EW‘ [T)
real x. .
Statement 2: sin? (x + m) = sin’ x for all real x. Bana
Which one of the following is correct in respect of the above R che ( o J
statements?
(@) Both the statements are true and Statement 2 is the correct (d) None of these
explanation of Statement 1 22. What is It’n(x)zdr equal to ? [2019-1]
(b) Both the statements are true but Statement 2 is not the correct
_explanation of Statement 1 (@) 2xn(d)-2x+e¢ (b) z+c
() Statement 1 is true but Statement 2 is false )
Statement 1 is false but Statement 2 is true
(d) 3 & Bty e @ 2In(x) ke
15. Ifl, = Z(em] [2017-11] X
: xln(a) o i
e 23. Whatis J'g dx equal to? [2019-1]
L= lim < ——°“—
B+ o @ +c b © @
4 il ) ——+c ——
+
= IeSi“xcosxdx h’(") [n(g) g .’n(ae) in(a)
then which one of the following is correct? 24. What is I ) ‘i’; : equal t0? [2019-11]
d X —dx+
@ I #1 B =) =1
e i+ ay B0 (b) 2tan~'(2x— 1)+
: S
(© [hax=1, @ L=1 3
=1
16. What is jtan“'{secxﬂanx)dr equal to? J2017-11] P (2”‘) @ tan'@x-1)+c
2 2
(a) et (b) BE g dx
R 2 : 25. Whatis jm equal to (n = 1)? [2019-11]
¥
(@ 2B o @ =-Z 4c 1 1—n
4. i 4 4 ), A kUl e #IC
» (n—1)(+1Inx) (1+nx)™
17. Whatis [(Inx)™dx— [(nx)?dx is equal to [2017-11]
n+l -1
(@) x(nx)y'+e () x(lnxy?+e (g) ——=mEERg ) e = e
toy e e s (1+Inx) (n-1)(1+Inx)
26. If p(x) = (4€)**, then what is [p(x)dx equal to ? 2020-I&11]
18. What is j;"‘ - cqual to? [2018-1] il 2 £ 4
In(1-2"%) p(x) p(x)
In(2*-1)+ By e A Vot A et e SO
et e @ Tiomz'© ® Ja+zm2) ¢
In@*-D Wil 2p(x) r()
{c) Sho (d) n2 () S i (d) S it

INDEFINITE INTEGRALS
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2 2 )
27. Whatis I (e’”“+sinx) cosxdx equal to? [2020-I&11] (@ l]n[ X ]+C’ b) ln[ % JH:
& Z2 \x?+] x2 +1
i sh12x+ (b) sinx xcosx+5in-x+c 2 2
+x cosx+ ¢ sinx —
(a) sinx+xc © 341 +C @ 1]“ 4l o
e 2 o 2 2
sinz x g smTx
(¢} xsinx+cosx+ +c (d) xsinx—xcosx+ Hie i -3(2
36. What is I(sm x) " “(cosx)™"" dx equal to? [2022-1]
; dx
28. What is j m equal to? [2020-1&1T] (@) Jeanx +c (b) 2Vtanx +c
n " (¢) veotx +e (d) ~2tanx +e
1 x x"+1
(@) —In|— 3 +c () In p +e ” =
+ ; .
il 37. If ,11=Jl i and!zzj 5 thenwhat is /, + I, equal to?
g lln x"+1 4 et et e * +1
(©) ln[xﬂ ol L e [2022-1]
: : 37+ 84k
29. What is the value of k such that integration of >~ " with (001 Jgsed (b) xte
= 2
respect to x, may be a rational function? [2020-1&11] (€) In{fef+eN)+e¢ (d) In(e*—e™)+¢
(a) 0 ®) 1 38. Whatis [(x*) (1+Inx)dx equal to? [2022-1T]
€q
(© 2 (d) -2 1
(@) x®+¢ (b) Ex2x+r:
is |————— 9 -
30. What is j Seu 4 tahs equal to? J2021-1f :
: 2 + —x*
(@) In(secx)+In|secx+tanx|+ec © " G
(@) Bjsees ) - hijsecx > max |te 39. Whatis [e*{1+Inx+xInx}dv equal to? [2022-11]
(c) secxtanx—In|secx~tanx|+c
(d) Infsecx+tanx|-In/secx|+c (a) xetlnx+ec (b) x*etnx +c
I (¢) x+éeflnx+c (d) xe*+Inx+c
31. Whatis |~ 57 . equalto? [2021-1] T e
i 40. Whatis {cosx) " —(sinx)” 4 oouat 107 [2022-11]
q
(a) sin!x+c (b) tan'x+¢ \sinx-cosx
clx+ cos'x+e :
(c) se e : (d) x [ [ i) e (b) Jsinx +eosx +¢
32. Whatis [2"**")gx equal to? [2021-1] : 1
(c) 2+/sinx +2+cosx +¢ (d) —+/sinx +—+/cosx +¢
2 2
4 3
x %
(a) T C (b) ?+ ¢ Consider the following for the next two (02) items that follow:
: 3cosx +4sinx ax . B :
5 5 Giventhat | ——— "~ gy — " . * In|2cosx + 5sinx| + ¢
(c) 2%.;.0 (d) -{5—+C '[Zcosx+5:;inx 2020 | ,
33, Whatis the integral of fx) = 1 + 22 + x* with respect to x? 41. What is the value of «? [2024-1]
[202]-11] (@ 7 (b) 13 (c) 17 (d) 26
3 5 3 3 42. What is the val fp? L
75 O i & Eating at is the value of [2024-1)
LA 35S {a) 7 (B) 13 {c) 17 (d) 26
© o ﬁ e x_ﬁ_ ic @ P+ fi i 56_ +C Consider the following for the next two (02) items that follow:
4 6
dx 3 3
| I PESTTen EETEE 2 e
34. If [Vi—sin2x dv= Asinx + B cos x + C, where I e ot D he
- 43. What is the value of o? 12024-11
O<x< 2 then which one of the following is correct? [2021-II] i 2
@ = (k) 2 © 1 @ 2
(@ A+B=0 () A+B-2=0 3 3 3
(¢} A+B+2=0 (dy 4+8-1=0 44. What is the value of B? 12024-1]
35, What is equal to? [2021-11] .2 w1 Lk 2
Ly @2 @5 @1 @
NDA CrarTer-wise PYQs
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” ANSWER KEY
_'__/

1. (b) 2. (@) 3. (b) 4. (a) 5. (c) 6. (b) 7. (a)
11. (b) 12. (d) 13. (&) 14. (d) 15. (b) 16. (a) 17. (a)
21. (a) 22, (a) 23. (a) 24. (d) 25. (d) 26. (b) 27. (¢)
31. (b) 32, (d) 33. (o) 34. (b) 35. (a) 36. (b) 37. (b)
41. (d) 42, (a) 43. (a) 44. (c)

8 (a) 9. (c) 10. (c)
18. (b) 19. (d) 20. (b)
28, (a) 29. (o) 30. (4)
38. (b) 39. (a) 40. (¢)

. (b) Given,
jx tan~) xdy = A(x2 + Dtan x+ Bx+ C

where, C is the constant of integration
Consider, J-x tan™' xdx

x2

=tan ' x. "~ ji(mn" x}.iidx
2 Jax 2

(using integration by parts)

x’.tan” x*
= 5 dx

- |
2 _5I1+x

e | 5l
=xtan J:_lj'1+x2]dx
2 2 1+x
x*tan”'x 1 dx
s o)

2 2 1+x°
_xzta.n'lx
2

——;-(x—tan_lx}+C

_xztan_lx X, tan™' x
2 2 2

+C

L2 anptatz-Zc
2 2

e
2

(¢) B= —% , from above.

L (B) f)=[f"@)dx+C

= J'sec:2 xsec? xdx + I4dx +C
=j(1+mn2x}sec2xdx+4x+c

=L +4x+C

Put tan x = ¢ in the integral 7, then sec? x
dx=dt

INDEFINITE INTEGRALS

3

t
~h=la+)dt=t+—+C'
.I( ) 3

3

tan” x
=tanx+ +C'

3
tan” x
S f(x)=tanx +

+4x+C;

where, C, = C+ '
Given, /' (0)=0=C=0

tan” x

+4x

Thus, f'(x)=tanx+

4.(@) f()=]f(0dx+C

5

=jtanxdx+%jtanx(sccz x—l)ai'.x:+étic2;+(’.‘2
2 1 2 2
=-—jtanxdx+—ftanx,soc xdx+2x" 4+ C,
3 3

%In(secx)+§!z 4222 4C,

Consider [, =_[tanxscc2x dx
Puttan x =t = sec x dx =dl

tan” x
2

23
:>[2:j:dr=%+c3= +C;

5= %m(sec x) +%ran2 xe2etrey

Here, C4 = C2 +[E33—]
Given, f(0)=0 =C,=0

Lfx)= %ln(scc x)+ % tan” x + 2x°

xe

)

(1+x)

:Iex x+l—2] e
(x+1)

:I,,,{;_ lz]dx
I+x (1+x)

X
e
=—+C
1+x

{ fe(r@)+ Fdx=ef (@) +C)

6. (b) Given that,

dx 1 [.H-o(.]
j——_—=~ln tan
acosx +bsinx r 2

Puta=rsina,b=rcosa
J‘ dx

1 1
: i .
rsinccosx +reososinx v sin(x+a)

5. (¢) I

=ljcoscc (x + a)dx =iln[tan[x+ uﬂ
r r 2

)
(i)

a=rsina=a>=rsinfa
b=rcosa= b= cos’a
Adding (i) and (ii), we get
r=a+P

—r=va’>+b

T.(@)a=rsina

(1)
(1)

b=rcosa

Dividing (i) from (i1),

a
—=tana
b

1| @
a=tan"'| =
(b)

_’I’_



dx
‘alne

=}og]x+\!a2+x2 ~log|a|+C
R
log|EENE AR |

a

9. (c) Letl= _"——-:»I J.

e+l
Letef+1=t¢
dx=dt

.-.1=[?

=logt+c=log(ef+1)+e

4
0.¢) 1=[—FA—L _ &
x23x4+x2+1

x__
1" +x +] Jx +1+—~—

2
Let x2+1+L=r :(Zx——T]dx=dr
X

xz

3
0. I= I ;.”[xcos x— smx]dx

CU’SI

—J' ““(xcosx tanxsecx]a'x

= J'xe”i’” €0s xdx —J'e‘i"’ tan xsecx dx
Integrate by parts.

[xesén.t _J’esinx_l dx] [ s:nzsecx‘

J'est“ COS XSecx dx] +C

siny sm x

= xe secxr+C

Idx o x5

12. = :
@ x(x?+l) (7 +1)

Letx’ =+ =7x0dv=dr

13.

14.

15,

16

di
I 7(.!: +1) 7Ir(:+1}

Ahlac( L g
Tiee t+1

:—;{lnlrl-—inlr+ll]+c =%

t
4—’+c
,t+l

v
=i
P

+e
x +1

{xe-l +ex—i)dx
@ I X% +ef
Putx®+ef=¢
= (ex* '+ e dx=dt

| x=1 e-1 *
.‘.J-(x +e )dleje‘x +e =
e

xe+ex x"+e’
T iiﬁ:-l- Int+¢ ——ln(x +e)+e
e"t e

) f(x)=Isin1xdx:IF_C;_s2_£dx

1 sin2x 1 1 T
=—x- —+e=—x~—8in2x+¢
2 2 2y

(D) fn+x)

= -;—(r:-r-x)-—i—sinZ[er)

1 1 sin 2x
==+ —X————+4¢
2 N2 4

So, f(x +m) = f(x)

So, statement 1 is false.

(2) We know that

sin® (x + @) = sinx is true for all real x,
(&)

L= L

esin (x+h) _ esin x

= lim
12 h—0 h

I, = Ie*i“"-cOchtc
Letsinx=1=> cosx dx=d
= Ie"d.r=e’+c=es{”+c
%(13}={—i-{emx+c}

(esin x) o !l e !1!

Bln

. (a) J'tan'l(secx+ tan x)dx

=Itan_'(l+smx)dx
cosx

17,

@ [(in %) dv— [ (in x) 2 dx

j'_i____]_? dx
Inx (lnx)*
Putlnx=r=x=¢

dx=¢' di.

N5
Inx (Inx) ? e

[ [e" (£ )+ 7 (x)ax =eff(_\-1+c}

=x(lnx)" +e

27*
= J’E:: dx

Letl-2%=¢

18,

.

® I35

dt a7 1 d.r

2de=—— =

log2 °1-27*

Iog2

|
=——(logt)+¢
10g2( ¥

= —I—(IOg(l =2"N+e
log2

19. (d) Let r=sinx = di=cos x dx

4 . g
! ! sin? x
jsnn3xcosxdx=jt3dr=1+c= B A

_(1-cos®x)?
-

NDA Cuapter-wise PYQs
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20.

21.

22.

23.

24,

25.

26.

(b) J'el"““””dx = jtan xdx

=In|secx|+c

(@) I= j—-—-————
a2 sin® x+b° cos® x

SGC?' X

1 _l[alanx]
=—tan | ——— |+¢
ab b

(a) Iln(xzyit = In{x")x - j%lx. xdx

= xIn() -2+ C
(@) J.exh!(a]dx: Jefn(a)x o

X

a
= J’a""dx ==—FC
Ina

dx dx
(d)j 2 :2.[ P
2 -2x+1 7 (4x ~4x+1)+1
_I 2dx
(2x-1)% +1
Let2x—1=1
= 2dx=dt
" j dx __J' d
2x% ~2x+1 1+22
j——dx———=ran'lr+c
2x* —2x+1
d.\' =
= | ———=tan"" (2x—1}+¢
szz—z,wl o
j dx
(d) Consider, /= IW
Letl+Inx=t
-l-dr=dr
X
dt
snI=|—==|t"dt
==l
—n+l
s itt +C
—n+1
=_.i.—._|_[:‘
(n=1)t"

(n—=1)(1+logx)"
(b) Given, p(x)=(4e)""

INDEFINITE INTEGRALS

= [ p(x)ax = [ (4e)dx

dt
put2x =t => dx=—2'

1 (de)
f plejde=3] terdr =3 g
L e

2(1+2In2)

27. (¢) Given -

Letl= I(e"’“‘ +sinx) cosxdx ,

= j (x cosx+sinx cosx)dx

= I X cosxdx+j sinx cosxdx
LetI=I+&
Here, I, = I x cosxdx

I xcosxdx—j (%j r:mxdx]dx

=xsinx+cosx+c

Now, I, =I sinx cosxdx

Let sin x =t = cos x dx = dlt
Differentiating with respect to x -

= d_fz sin® x
2—[? .'—34-{.': . +e

; X
o I=xsinx+cosx+ +e

dx
28. (a) Given, [ Fernt

Multiplying and dividing the integral by
@)
xdx )
=== (1)
£ (x +1)

= dt
Letx'=t= x"'dx=—
n

Equation (i) becomes -
1 dt
3 nj t(t+1)

Now, consider

L(il)

(i)

—
| —
—

T 1 (e+)

So, equation (ii) 1s -

wefy
a2} [T (:+1})d‘

I'= —lg[lagr ~log(t+1)]+ec

Substitute the value of # -

29. (¢) Given, The expression is

Al X
I= n[fog{xn +1)}+c

3x' + 84k

The first value is k= 0. 2
Integrate the expression with respect to x -

:}If{x}dx=_[ 35’ +8
= [ f(x)de=] (3.:4—%}1;

If(x)dx__{hlﬂﬁiogx]dx

dx

2

Here, the numerator is not a polynomial.

Therefore, the function is not a rational
function at k= 0.

The second value is k= 1.
Integrate the expression with respect to x-

If{x}d)::f 3—1?—4‘6'3

I S(x)dx = [—————hz +2310gx}dx

Here, the numerator is not a polynomial.

Therefore, the function is not a rational
function at k= 1.

The third value is k= 2.
I +8-4(2
p =2t

Integrate the expression with respect to x -

[ £(x)dx=] %—zdx

X

[ £(x)ax= 3xdx

2agfs
If(x)dx" 2 Q(x)

Here, p(x) and O(x) are polynomials with
Qx)#0
Therefore, the function is a rational function
atk=2.
The fourth value is k = -2.

2
76)= 32 +8-4(-2)

X

Integrate the expression with respect to x —

J-f(;c]dx=j 3x2+16dx

If(x)dr=[3—;2-+ 8 10gx]dx

jf[x)dx=(3x2+]26 ingx]dx

Here, the numerator is not a polynomial.
Therefore, the function is not a rational
function at k = -2.




30.(d) Let
":J | (secx—tanx) ,
| (secx + tan x)

(secx —tan I)

e !(Secx—tanx) T

2

ecxtanr

ZI(sechtanx)

1

dx

!=J'secxdx—jtm1xdx

I=In|secx+tanx|—In|secx|+C
B =
ssecz(taa.n_1 x)

-[=

31 (b) Lct1=j

::»Ij =

1+ tan? (tan " x) 1+x°

=tanlx+C
2
32.(d) Suppose!=| STy g,
o Ie{lnx2+MX2)dx = jx4dr
5
I=24¢
5
33, (d) Given function, f{x) = 1 +x? + x*
Integral of f{x) w.r.t x%.
[ e = [+ x* +x*)-2xax

2 2t 2:8 "
—_— et —

B j (2x+2x07 4 20y =
R R

4 L]

2 X =i
25

=x

34. (b) Given that,
J‘q'l—sin2x dx =Asinx+ B cosx + C, where

0<x<Z,
4

Let
=J‘J1—sin2x dx

= IJCOSI x+8in” x — 2cos x.sin xdx
1= [{(cosx—sinx)* dx

L b1
. { cosx >sinx when0 < x < Z}

I= I(cosx —sinx)dx

I=sinx+cosx+C
cosinx +cosx + C=4 siny + Bcosxy + C
Equating the coefficient of sin x and cos x

A=1,B=1
A+B-2=1+1-2=0
35. (a) Letussuppose, [ = J'_h%‘x_
x(x"+1)

J 1 i Bx+C
x(x? +1) x

X% +1

{(by using partial fraction)

1 _sz+A+Bx2+Cx
(2 +1)

x(x2 +1)

l=(4+Bx?+Cx+4
Equating the coefficient of similar power

of x. ;
= A+B=0,C=0,4=1
B=—4=-1
1 ol X
”x{x2+l)_;_x2+i

Now,

jx(x +1) I[I P +l]

1 1 .2
:I;dx‘iszild"

s
=lt'rr[ A ]+C
2 \x2+1.

I= _[ (sinx) ™2 (cos x) 2 chx

36. (b)

"j cosec” xdx

cotx-~/cotx

Let, cot x =t => —cosecx dx = dt
e

—d: 52

T

2 2

=t = ——t
v‘rr. eot x o
=2\[tanx +¢

3. L +1, _j'
Exd,r
“fa by

—j 1+¢e*
1+&**
38. (b) GivenI=[(x*)2(1 +Inx)dx ()

Consider x**

o

de=x+c

=u =>2xInx=Inu
On differentiating , we get

Zlnx+2= 0

SEdhE

l+Inx)dx= Ldﬂ i
= xX)dx= n -{1)

On substituting (i1) in (i)

Iui du =lu+C = lxZ"+C'
2u & 2

39.(a) 7= jexdr+j‘ex]nxdt+jexxh1xdr
Compute the last integral by taking f{x) = x

In x and g(x) = &,

_“‘_—:

o ool tin,

sinx

Cosx
= = —dv =1~ 1

J'-.a'sim: 'r i
Put sin x =tinl; smcl(:c:sx=ri1:|!z

On solving, we get

I =2+sinx +2y/cosx + C

41. (d)Letu=2cosx+5sinx
= du=-2sinxdx+5cosxde=(5cos
x — 2 sin x)dx
Let us take k and m such that:
3cosx+4sinx=k5cosx~2sinx)+
m(2 cos x + 5 sin x)
Equating coefficients:

3=5k+2mand4=-2k+5m
=15=25K+10M )
= 8=—dk+10m . (@)

Subtracting (i7) from (i)
15 -8 =25k + 10m — (-9% + 10m)

7 26
2 e
T=2%=k= 29 and m = 29

Now we have:
i
Jcosx+4siny= 29 [5cosx—2sinx] +

26
— (2cosx +5sinx)

29
3cosx+4sinx _'1’_ |2 cosx+5
2cosx+ 5sinx 29

26
sx{+ ~—x+C

29
Given form EJE—+£ In|2cosx+5 sinxj
i C 29 29
La=26,08=17
42. (a)
43. (a)
dx
LetI= I‘Jx_T'I__xJ—T—l
J{ x+}+J_
(x+D—(x-1)

5

1 +l)3f2 (x __1)31’2
2 2
1 2 i
= —3-(::4-1)2 +—5(x+l)3

Comparing the given

1 1
a=73 andB=7

4. (o)
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