Chapter,

SINGLE CORRECT CHOICE TYPE
Each of these questions has 4 choices (a), (b), (c) and (d) for its answer, out of which ONLY ONE is correct.

x—1 5. If £(x)= lim n?(x"" —x"0"*Dy x>0 then dx
1. Antiderivative of 3 9 is 7@ n—o0 ( ) J. (%)
(x+l)\/x +x"+x :
is equal to
-1 L -1 / 1 2 2 2
(a) tan (x+x+1) (b) tan x+;+1 (a) X imx+C (b) X mxsXic
2 4 2
2tan”! L L 3 x2 x2
(c) an x+;+ (d) X+;+ (c) %+xlnx+C (d TInx—T+C
2. The integral of jesmx (xcos x —sec x tan x) dx is e
@ xS — SN gecx+ C 6. jm T
(b) (x+secx)esmx +C
. 1 1
(©) M cosx+C (a) —l+C (b) 1—+c
. 2 2
(d) €™ (cosx—secx)+C * 2 XT_X
3 J- sin® x dx B |
(cos3 x+3cos> x + ) tan_l(secx+cos X) © 1—2+ ¢ (d) None of these
—+x
(a) tan_l(secx+cosx)+c x2
(b) log tan! (sec x + cos x)+ ¢ s
x+2 f(x)
© 1 e 7. Letf(x)=2x+3,x>0.lfj(x—2] dx
(secx +cosx)
(d) None of these 1 (140270 \/Eh( 37 +2) e
_ = =8| T F/— | T\ TN T ———
4. J'ex L 22 dx = V2 Ll—\/Zf(x)J 3 L\/:;f(x) —\/5)
A-x"W1-x*" Where C is the constant of intergation, then
-1
. (1 n (@ g(x)=tan" (x),A(x)=In|x]|
@ 12 |4c (b) exk +xJ+c 1
L1+an 1-x" () g(x)=In|x|,h(x)=tan" " (x)
(o) x( ) © g(x)=tan"'(x),h(x) = tan"' (x)
c) e* +C d) e +C
© W) @ W) @ g()=n|xh(x)=rn]x]
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ec’’? 9—sec’? 0

2+tan’ @

8. I 1+ cosec x dx = )
tan 646 is equal to

12.  The integral I 5

(@ +sin~!(tanx—secx)+c

@ ~2tan”! [Sec 0+ 1] +C

() 2sin"(cosx)+c V2seco
() ZSin_l(00S£—Sin£)+C ®) Llog secO—+/2secO+1 L
2 2 V278 secO++2secO+1
_ x x
(d) +2sin 1(sin——cos—)+c © 1 _1| secH+1 ‘
—tan~ | — [+ C
2 2 V2 ~2sec 6
9. If f(x)= im[2x+4x> +....... +2nx?" 0 <x < 1), B
500 ) \/Eloge sec 0—+/2secO+1 LC
secO++/2secH +1

thenI (f(x))dx is equal to

(@ —1-x%+c (b) ! —+c

n -n

13, If f(x)= lim =" 0<x<1,neN then

n—wo x" 4 x

[ (sin™" %) £ (x)dx is equal to
xsin ' x+N1-x2]+C
(b) xsinx+y1-x*+C

© ——+c @ !
x° -1

2 (a)

dx s
10.1If 7(x) :Isinl/zxcoswzx’then f(Z) A 2
© ~ic
@ - ® > :
5 2 ) %(sin_l i eC
12
(C) ? (d) 5 n -n

14, If f(x)= lim Z=—2— x>1;then
n—o x" 4 x7"

3x-4 .
1. If f[3x+4) =x+2,then If(x)dx is equal to

dx is equal to

3x—4

_[ xf(x)log(x +V1+ x° )

\/1+x2

(a) ex+2 ln

+c

3x+4

(b) —§1n|(l—x)|+§x+c

8 X
©) =In|l-x|+=+
ginflzxlrgte

(@)

(b)

©

log(x+V1+x?)=x+C

1 /
E[Jc2 log(x + 1+x2)—x2]+C

xlog(x +V1+x?)—log(x+V1+x*]+C

(d) None of these @ V1+x? log(x+V1+x*)—x+C
~
£
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15. IfJ = t” x dx , then
= [eot xds 2. 1t | d; — 2 f(x)+C, then f(x)=
[0+[1+2([2+]3+ ...... ]8)+I9+110: (x—l)(—x +3X—2)
9 k 9 k
t X cot™ x
@ -y = ® Y 2—x o 2
ok Pl @ T (b) i
10 k 10
(c) cot” x @ -> k otk x ) x—1
iz 10 k=1 © T (d) .
2/7
16.  The value of integral I%d@ is \/72 s
1+cos@ 1
(I+cos6) 22. j%dx— Ax+V1+x2}" +C, then
11 11 1+x
u ; oo
(a) l[tangj Tic (b) —(cos—) Ty
1l 2 1\ 2 | |
@ A4=—,n=15 b A4=—,n=14
11 15 14
(© l(singj T icC (d) none of these 1
11 2 (© 4=—,n=16 (d) none of these
16
17. If lm,n = jcosm xsin nxdx , then 7[4’3 —4[3’2:
2
(@) constant (b) —cos?x+C 23, [£Q-x)d
/ 2
(©) —cos*xcos3x+C (d) cos7x—cos4x+C (I=x)V1-x
18.  Anti derivative of the fucntion
0 gin x + x5 cos x.Inx is (a) e’ Y (b) VI-x* +c
2
; . 1-
(@) x> (b) ¥ +sinx *
: 1/x sin x Inx
(c) (sinx) (d x"+x © ex(2—x2) @ & (1+3) .
19.  Let f(xp)= f(x).f(¥),Vx>0,y>0, where /(x) is not 2 te 2 ¢
constant and f(x+1)=1+x{l+ g(x)} where lim g(x)
x—0
In(1+sin?
0. then IMdX is 24, Ifj—n( - %) dx =
’ 7(x) cos“x
x? X 1 |
(a) 7+C (b) ?+C ﬁf(x) lng(x)—2x+\/5tan_ f(x)+c, then
xZ
© S-+e () fnfx]+e (@) f(x)=tanx,g(x)=1+sin’x
20. If]%?[f(x)]” " +C, then f(x) s (b) f(x)=+2tanx,g(x)=1+sin’x
x“(x"+ DV
— o _ 2
@ (1+x") b) 1+x7" (¢) f(x)=sinx,g(x)=1+tan" x
c) x"+x7" d) none of these d x) =+/2 cosx, g(x) = 1 +sin” x
(c) (d) @ S ,8(x)

~
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" Ifj (sin*'% 0+ cos’’ 2 0)do _ 29. Ify,= jx”\/az — x%dx, then (n+2)u, — (n—1)a’u,_» =

. 3 3.
sin” 6 cos” Osin(0 + o)
\/ (@ x" 102 _x2 (b) _xn—l a2 _x2
a~Jcos a tan @+ sin o + b/cos a + sin ez cot O + ¢, then © —x"Na?-x* )3/2 (d) none of these

(@ a=2seca,b=2coseca, c eR 1
30. If j f(x)sinxcos xdx = —5——In f(x)+c, then fx)
(b) a=2seca,b=-2coseca,c eR 2(b° —a”)

is
(¢) a=-2seca,b=2coseca,c eR

@) 1 ®) 1
(d) a=2coseca,b=2seca,c eR 25 x4 b oosx 22 sin? x4 b2 cos? x
2
26. f—.de 7 © — 12 @ — : 2
(xsin x + cos x) a“sinx+b” cosx asin® x+bcos” x
@ sm.x—xcosx+c ® XS%HX cosx 31 J‘ (ax” —b)dx _
xsinx +cos x xsinx+cosx x\/czxz—(ax2+b)2
(c) erc (d) none of these ( 2) ( 2)
xsinx+cosx () Sinlkaxsz J+k (b) tan_lkax;{)x J+k
27 Ifj cos? x+sin 2x dr
' (2cos x —sin x)? —1(61’62 +b) 1
(¢) sin L J+k (d)tan™ (ax“ +bx+c)+k
cx
Lx. +ax+bin|2cosx—sinx|+c, then
2c0sx—sin x 32, If f(x):tan71x+ln\/1+x—lnxll—x,thentheintegral
1 2 1 2
@ a =§’b -3 ®) a :g’b: 3 of %f'(x) with respect to x*is
1 2 1 2 4
©) a=—§,b=§ d) a:—g,b:—g @ e +c b) -m(1-xYH+c
2
© V' +e (d m1+x¥)+c
28. Let ln:I dez ,where n e N andn>1.1f /, and
x“ +a” )"

33. Let f:[O,%}—)R be such that f(0) = 3 and
l

._1 are related by the relation

X ' — Z]
PI, :eran—l- Then P and Q are respec- f'(x) T fa <f(2 < b, then a and b can be
tively given by @ g o b) 3.4
(a) (2n—1)a2,2n—3 (b) 24*>(n—-1),2n-3
Y i i 3n
© a*(n+1),2n+3 ) a®a®(n+l) © 3+7.342 @ 3+7.3+77

~
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34. 34 (tan™! equals
~[ xd(tan " x) 39. The integral J.(3x2 tanl —xsec? lj dx equals to
5 X X
1
@) %—Eln(l e e
1 1
) 2+In(1+x>)+C (a) x[tan—+sec—]+c (b) x2 tanl—secl+c
() xtanx+In(1+x3)+C x x X x
1 | 2
tan ——In(1+ +C 1
@ * 2 A+x% © X tanl+c (d) (x3 —1)tan—+c
X X
35. If O<x< % then J\/l +2tan x(tan x +sec x) dx equals
o 40, The value of [ ¢*"®(sec6—sin0)d0 is
1 tan O
(@ ) Insecx+C (@)  eM9g5ech+c
(b) Intanx (secx+tanx)+C tan@ .
(c) Insecx(secx+tanx)+C ®) ™0 sin6+c
1 0 :
(d) by {tan x (sec x + tan x)} 2+ C © e"™(secB+sin0)+c
1 4 (d) tan O 0+
36. The integral J-[ sec6u_ secl8a  secSda ) o is e cosO+c
cosec2o  cosecbo  cosecl8a
equal to tan [ T xj
@ Mmlsecstal njsec2al a1t 4 dx=-2tan u+e
108 4 cos’ x\/tan3 x+tan® x + tan x
) In|secoa | N In|secl8a | . In | sec54« | e then u is equal to
6 18 54
() (a) 1+tanx+cotx (b) 1+ tan x + tan? x
l N secoa i n secl8a i n sec54a X
6 |cosec2a| 18 |cosec6a| 54 |cosecl8a (©) tanx+cotx (d) tan™" (tan x + cot x)
(d) none of these
. 1+ (sinx)?/3 .
( tnx—1 \? 42. The value of integral J-—4/3 d(3/sin x) is equal to
37. J L—ZJ dx is equal to 1+ (sinx)
(nx)”+1
X Inx @ sin~'(1+3/sinx)+c
@ 5 ¢ (b) 7 ¢
X+l (fnx)”+1 (®) sin~'Ysinx +¢
Inx x
——+¢ e* +c
©  (nx?+1 @ (x2+lj

38.

J‘(f n(l+cosx)—xtan %) dx is equal to

(a x/n(l+cosx)+c
() x*/n(1+cosx)+c

(b)x fn(1+secx)+c
(d)x/ntanx+c

~

(c) —tan

1 i sinx-1 '
J2

\/E .\3/sin X

i} 3fsin x
+

1
(d E tan «/E

£
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X2 (x sec’ x +tan X)

43. The integral '[ dx is equal to

(xtanx+1)

2
@ -—2>

—+c¢
xtanx+1

(b) 2log, |xsinx+cosx|+c

2
(©) —m+2loge\xsinx+cosx\+c
2
x .
(d) ﬁ—2loge\xsmx+cosx\+c
x” tanx —

X
44. If_[ =K tan’! (L tan ) + M, M bei
(b plp—a? K ! (Lan0) M, Mbsing

constant of integration then KL is equal to

1
@ 1 ®

1
© 7 @ Va

45. Ifxf(x)=3f%(x)+2 then

J’ 2x? —lef(x)+f(x)

I e
! +c ;'FC

@20 ® 2w

! +c ! +

© w9 s

&

“4.@OOO@
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COMPREHENSION TYPE

ONE is correct.

This section contains groups of questions. Each group is followed by some multiple choice questions
based on a paragraph. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which ONLY

PASSAGE-1

In general if we have an integral of type If (g(x))g'(x)dx , we
substitute g(x) = ¢ = g'(x)dx = dt and the integral becomes

j F(t)dt .

Some of the substitution can be guessed by keen observation of
the nature of given integrand. For example, we have

d( 1] 1
—|x+—|=1-—
dx x 2

1

1 1
_] -[1 __2] , We can substitute x+—=1¢
X. X X

So if the integrand is of the type

f (x +
Some more similar forms are given below

a
xX——=t

for integral _[f(X——] (1+ ]dx put X

&

a a
for integral _[f(x+;j -[1 —2]dx put x+—=t
X
2_4a a
for integral J.f[x ——2] (x+—3] dx  put X T=t
x x

2 a a 2 a
for integral .[f[x +x—2].[x—x—3j dx put X +x—2:t

Many integrands can be brought into above forms by suitable
reductions or transformations

1. Ixj+%h:

x +1
2 2
1 qx" -1 .1 xT+1
—=tan +C b) sin +C
@ B ® o
1. Nax+1 , 1
—log +e x+—+C
© 2% @ Fr
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2. o dx =

(x*+3x2 + ) tan”! (x+1]
X

(a) tan”! (x +3 +C

(b) (x-i—%) tan”! (x-i—%) +C

(©) In tan_1[x+lj +C
x
1 1
—Injx+—|+C
d 3 .
4
x =2
S
aex?i2
/ 1 / 2
(a) x2+1+—2+C (b) x2+1+—2+C
X X
[2 1 2,2
(€) /X +x—2+C (d) /X +—2+C
4. The derivative of x4 =5 is —(4x> +5x%). So,
4 5
J 5;6 +4x 2dx=
(x"+x+1)
5 b ;+C
@ x+x+1+C ® 5
xS
© x*+x34+cC (d) 5 +C
X +x+1

PASSAGE-2

Integrals of the form I f (x,\/ax2 +bx +c¢)dx can be evaluated

with the help of the Euler’s substitutions. There are normally three
Euler’s substitutions :
L First Euler’s substitution

Ifa>0,weput \/g3? 4 px+c =t+xJa
or ax? +bx+c = t* + ax? ith\/;
or hbx+c=1t>+2txJa

~

1L Second Euler’s Substitutions

If¢>0, we put \/ax? + bx +c =txi\/g

or ax+b = tzxiZt\/Z
1L Third Euler’s substitution
If the trinomial ax? + bx + ¢ has real roots o and P that is

ax® + bx+c¢ = a(x— a)(x — ) then we put

Vax? +bx+c = (x—a)t or (x-P)t

15

J x—l—\/l+x2

2

dx =
1+x

(x+V1+x2)1® (x+V1+x2)P
BT — +C BT E— +C

(b)

1 15
—_———+C ——+C
9 s+ a2 +x)'3 @ i x? -0

dx
6. |

(x—l)\/—x2 +3x-2

(A) -2 /—2+c
1_

C 2 l__x_i_c D l__x_l'_c

© 25 O

7. If f(x) is the antiderivative obtained in Q. No.6 then the

is equal to

timit Lim S0 D) < 2) s
x—=2 A2—x
@@ 0 (b) 1
(c) 2 (d) not finite
PASSAGE-3

In some of the cases we can split the integrand into the sum of the
two functions such that the integration of one of them by parts
produces an integral which cancels the other integral.

Suppose we have an integral of the type J[ £(x) h(x)+ g(x)] dx

Let If(x) h(x)dx =1, and Ig(x) dx=1,
Integrating /, by parts we get
= £ (@) [ h(x) dx = [ {£'(0) [ () dixydx

Suppose J.{f '(x)jh(x) dx} converts to /,, then we get

£
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L +1, = f(x) Jh(x)dx+ C , which is the desired integral.

In particular consider the integral of the kind

I= J.ex{f(x)+f’(x)} dx = Iexf(x) dx + Jex f(x) dx

X
xe
10. dx =
0 I(1+x)2

Integrating first integral by parts, we get (e* is second function) @) xe'+C (b) S+ C
+1
Izexf(x)—.[exf’(x) dx+jexf’(x) dc=e" f(x)+C (r+1)
1 er
1 1 X _
8.  The integral of f(x)=——— i © e +C @ +C
e integral of f(x) hr x)2 is x+1 x+1
(a In(nx)+C (b) xInx+C o .
11.  Antiderivative of f(x)=log(logx)+ 5 is
Lo (log x)
(c) n x (d x+Inx+C
X
. I x+siny (@) log(logx) (b) xlog(logx) “logx
) 1+cosx
X X T log(l X
(a) tanE +C (b) X tanE +C (C) log x —logx (d) Og( 0g x) - 10gx
. X
(¢) x+cosx+C d e tanE-i-C

&
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REASONING TYPE

In the following questions two Statements (1 and 2) are provided. Each question has 4 choices (a), (b), (c) and
(d) forits answer, out of which ONLY ONEis correct. Mark your responses from the following options:
(@)  BothStatement-1and Statement-2 are true and Statement-2is the correct explanation of Statement-1.
(b)  BothStatement-1and Statement-2 are true and Statement-2is not the correct explanation of Statement-1.
(0  Statement-1is true but Statement-2is false.
(d)  Statement-1isfalsebutStatement-2is true.

1. Statement-1 : If J, :Itan" xdx then 5(Iy+1¢)=tan’ x 7'(x)
Statement-2 : J_(f( ) dx =log, | f(x)[+c
Statement-2 : If I, = I tan” x dx then *
tan*1 5 3+4cosx :[ sin x ]+C
I, = 1 -1, , where n eN 3. Statement-1 : I(4+3cosx)2 4+ 3cos x
1 2
2. Statement-1 : If | ——dx=1og, (f(x))” +c then n+l
'[f(x) ¢ Statement -2 : _f{f(x)}” f'(x)dxz%ﬁL C,n=-1
n

_!
f@)=5x.

&

L 0000 |2 6000 |» 0660

MULTIPLE CORRECT CHOICE TYPE
Each of these questions has 4 choices (a), (b), (¢) and (d) for its answer, out of which ONE OR MORE is/are correct.




If f(x)= lim e*@/mnd/n 4nq
Nn—>0

Sf(x)

3 11
sin’ xcosx

dx = g(x)+C (C being the constant of

integration), then

@ o33

(b) g(x)is continuous for all x

o -

(d) g(x)is not differentiable at infinitely many points
Iex er cot? (x +£] dx is equal to
1+tan x 4

o (I
P

b) ¢ cot(%— j+C

© ¢ tan( ) excot[x+§)+c
1

i 1= then

(@ 7/>In2 (b) I<In2

© 1< @ 1>7

If Vxel[-1,0), J-(cos*1 x+cos! \ll—x2 ) dx

= Ax+ f(x)sin"' x=2V1-x% +C, then

s
(®) A=

(d) fx)=-2x

Ifjx_1/2(2+3x1/3)_2dx:

1/6
Atan_l \/§x1/6 +Bx—1/3+C then
2 2+3x

1
@ A= b) A=-L

© B=1 d B=-1

Ifjj“;“

1(/ix =tan"' f(x) —%tan71 g(x)+C then
+

@ f()=x+s B f)=x—t
X x

(c) g(x)= X3 d gx)= x>

Sll’l X

The value of the integral | e I (cosx+ cos® x)sin xdx is

l smx

(@)

(3—sin x)+c
.2 1

&S 1+—coszxj+c
(b) ( B

(0 Sm ¥(3cos? x+2sin’ x)+¢

(d) esin® ¥(2cos® x+3sin® x)+¢

(x> +n)(n-1x>"!

If /= 3 dx= f(x)+ g(x)+cthen
(xsinx+ncosx)
xl’l
(@ fO)=—
x" sinx+ncosx
n
b S =— X" secx

X" sinx+nx" " cosx
(c) g(x)=tanx
(d) g(x)=secx

L @®OO | 2. @O | 3. @O | 4 @OOW | 5. G@®OW
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MATRIX-MATCH TYPE

Each question contains statements given in two columns, which have to be matched. The PqQr s t
statements in Column-I are labeled A, B, C and D, while the statements in Column-II are

labelled p, q, r, s and t. Any given statement in Column -1 can have correct matching with ONE ®@® @ @
OR MORE statement(s) in Column-II. The appropriate bubbles corresponding to the @@@@@
answers to these questions have to be darkened asillustrated in the following example: @@@ @ @
If the correct matches are A—p, s and t; B—q and r; C—p and q; and D-s and t; then the correct @ @ @ @ @
darkening of bubbles will look like the given.

o ow»




1.  Observe the following Columns :

Column-I Column-IT
e’ sin”! [_2x+3] +c
(A) jx+2[(1+(x+2)log(x+2)]dx p. N
4 2
. 1
B) js1n2xcos3xdx q. %—%+Elog (x2+l)+c

dx
© jm r elogx+2)+c

5 . .
X Sll’l3 X SlIl5 X
3 dx S.
x“+1 3 5

o |

2.  Observe the following Columns :
Column-I Column-II

(A) I & log|1 tan(x] +
= . - — c
Jx(x+9) b o8 2
X 2 X
B) Ie (1—cotx+cot” x) dx = q. log I_COt[E] +c
sin’ x + cos® x
©C |———F—dx= .  secx—cosecxtc
cos” x sin” x
(Jx)
(D) J‘L: S. gtan71 kﬁ} +c
1—cosx—sinx 3 3

t. —€.cotx+c
3.  Observe the following Columns :

Column-I Column-IT
1 (%21
A ealogx+exloga dx . —tan +c
™ [ ) R ey
10g(1+%)
X
(B) J.u q. ltan_1 tanx+l +c
2 1 4 2
X +72
X
dx a+l X
© [ : 2 P AL
4sin” x+4sinxcos x +5cos” x a+1 loga

w2

. —4 - 1 2
D) I(\/s1nx+\/cosx) dx (1+«/tanx)2 +3(1+\/tanx)3+c

~

£

1. P 9 r s 2. P 9 r s t 3. P 9 r s
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4. If .[ log, (x+ VI +x ) dx =fog(x) + C,Now match the entries from the following columns:
1+ x?
Column-I Column-II
(A) f(2)isequal to p. O
B) g(0)isequal to q- 1
© If [ f(0)g(x)dx = a’g(x)+ b1 +x7) "> +c(+x*)"* +d , o2
then a + c is equal to :
D) If '[eg(x)dxz ax|x+V1+x? +ag(x)+c| then ais equal to s, 2
1
t. g
5. Observe the following Column :
Column-I Column-II
(A) If j x?d(tan"'x) = x+ f(x)+c then f(1)is equal to p. 0
B) Ifj\/1+2tanx(tanx+secx)dx:alog CoS = —sin 2|+ ¢ q -2
2 2 ’
. i
then a is equal to (0 <x <5)
©) If J‘xzer dx = ** f(x)+ ¢, then the minimum value of f{x) is equal to L %
4
If | =5 —5dx=alog|x|+ +Cthena—bi o1
®) '[ x(x2 + 1)2 X2 +1 enazbis ® 1
equal to t. 3
6.  Observe the following columns :
Column 1 Column II
15,42
x+(cos” 3x) 1
A HI d A=—=
(A) - 952 p 5
= 41-9x2 +B(cos”!3x)* + C, then
2
(2x+1)dx x"+x+1 1
dx = Aln|————|+C, A=——
®) If'[x +2x3 + 2% -1 x“+x-1 then 4 9
© If j B0 45 +1)2x10 4355 +6) S ax
A 1
:——(2x15+3x10+6x5)6/5+C, then po By
J’ x —-X
If . B=1
O 2 s \/1 x ) ;
=—f(x) +4x?> + Bln f(x)+C, then t. A=B
4. P qgQr s t 5. P9 r s t 6. P qgQr s t
AOOOOO® AlOOOOO® AOOO®®
Mari YoUr BI®@OOO® BIO@OOO® BI®@OOO®
RESPONSE ClO@OOO® ClO@OOO® ClO@OOO®
DIOOOO® D|IOOOO® DIOOOO®




NUMERIC/INTEGER ANSWER TYPE

The answer to each of the questions is either numeric (eg. 304, 40, 3010 etc.) or a single-digit %%%%
integer, ranging from 0 to 9. Qe
The appropriate bubbles below the respective question numbers in the response grid have to  |@|®|O|®
be darkened. %%%%
For example, if the correct answers to a question is 6092, then the correct darkening of bubbles |®|®|®|®
will looklike the given. [@@]@)e]
Forsingle digitinteger answer darken the extremerightbubble only. ®
sin? 0 40 4. Ifjcos ec’x ln(cosx+\/cos Zx)dx
LI f—5 2 = tan"! JF(0) +¢
cosE\/cos3 0+cos” 0 +cos = f(x) ln(cosx+\lcos 2x)+g(x)+f(x) —-x+c,
then the least value of f(0) for allowable values of 0 is
equal to then f2(x) — g%(x) is equal to [0 <x< %) :
2. If p= Ieax cosbxdx and Q= je’” sinbxdx , without
congant of integration then e 2« (P? + Q0?) (a® + b?) is equal Jeotx — m 1 f (x)+a
to j 4+ 3sin2x 2\/_ f (x) - > Where
3. If jsin 4x etarlz Ydx = —Acos” xetanz *+ B, then A is -
0 < x <— then a is equal to
equal to 2
1. QOO 2. OOOOl 3. QOO 4. QOO 5. OOOO
[0][0)(0](©] [0][0)(0](©] [0][0)(0](©] [0][0)(0)(©)] 0)[0)(0)(©]
[@][e)[e](©) [@][e)[e]©) [@][e)[e](©) [@][e)[e]©) [@)[e)e](©)
Mark (©)(6](e](©) (©)(6](e](©) (©)(6](e](©) (©)(6](e](©) ©)[6](©]©)
Your [0][0)0)©)] [©][0)[0)©)] 0)[0)0)©)] 0)[0)0]©)] ©)[0)0)(C]
RESPONSE [elfe]elfe) [elfejelfe) [elfejelfe) [elfejelfe) OB
0)[6)6)(6] 0)[6)(6)(6] 0)[6)(6)(6] 0)[6)6)(6] O)[6)6)(6]
0)(0][0](6] 0)(0][0](6] [0)(0][0](6] 0)(0][0](6] 0)(0][0](6]
O)(0](0](©] 0)(0](0](©] O)(0](0](©] O)(0](0](©] ©)(0][0](©]




SINGLE CORRECT CHOICE TYPE

2.
3.

A-r; B-s; C-p; D-
A-s; B-t; C-r; D-q
A-r;B

-p; C-q; D-s

q

A-r; B-p; C-t; D-s
A-r,B-q, C-t,D-p
A-p,q,t;B-p;C-q;D-p,s

3

2

IEIE NUMERIC/INTEGER ANSWER TYPE
I I

1

| 3 |

1 (c) 11 (b) 21 (a) 31 (c) 41 ()

2 (a) 12 (b) 22 (a) 32 (b) 42 (c)

3 (b) 13 (a) 23 (d) 33 (c) 43 (c)

4 (c) 14 (d) 24 (b) 34 (a) 44 (c)

5 (d) 15 (a) 25 (b) 35 (c) 45 (a)

6 (b) 16 (a) 26 (a) 36 (a)

7 (d) 17 (c) 27 (d) 37 (c)

8 (d) 18 (a) 28 (b) 38 (a)

9 (d) 19 (a) 29 (c) 39 (c)

10 (c) 20 (b) 30 (b) 40 (d)
COMPREHENSION TYPE

1 (a) 3 (b) 5 (b) 7 (c) 9 (b) 11 (b)

(c) 4 (d) 6 (a) 8 (c) 10 (d
REASONING TYPE
1 © 2 ®» |1 3] @

IEIE MULTIPLE CORRECT CHOICE TYPE

1 (c,d) 3 (a,c) 5 (a,d) 7 (a, b)

2 (b,c) 4 (b,d) 6 (b,d) 8 (b,c)




SINGLE CORRECT CHOICE TYPE

. @© =] x| dx
(x+1)\/x3+x2+x

2
-1
= al dx

()c—l—l)zx/x3 +x% +x

1

1-——
2
=I X dx
1 1
X+—4+2 |, fx+—+1
X X
1 2 1
Put x+—+1=¢t"=|1——|dx =2t 5
X ¥ .
= 22tdt = dt =2tan ' t+C
"+t t+1

= 2tan”! fx+l+l+C
X

2. (@ IzjeSinx.xcosx dx — I &M secx tan x dx
_ {xesinx _J'esinx dx} _ {esinx.secx_'.'esinx dx}
= xeS¥ — MM ¥ g x 1+ C

3 ®) I- J- sin® xdx

(cos x+3cos? x+ I)tan— (sec X +C0s X)

Let tan~! (secx +cosx) = ¢

1 .
= 3 (secx tan x —sin x)dx = dt
1+ (secx +cosx)
-3
sin” x dx
or =dt

cos* x+3cosx? +1

1=I%= In|t|+c

=/n| tanfl(secx +cosx)|+c¢

6.

T+ =27
—d

1-x")W1- x?

B J-ex ’1+x” . nx"! .
I=x" (=" W1= 2"

4. (¢) We have

) lim n

1+ x"
=e * i
1-x"
Here, f(x)= 1+ , then
—x"

n—1
S = —
A=x"W1-x"

and jex (f(x)+ f(x)dx =" f(x)+C

2(xl/n _xl/(n+l))

n—>0

h
o1 T
= lim —2(xh —xh+1)

=0}

(b))
=1imLKx( h“j—l)xm
h—0 }2

(2 )

= lim xht 1 ( ! )xﬁ
0| p2 h+1

h+1

(
=lxll [ lim a

x—>0 X
© f(x)=Inx
So, I = Ixf(x)dx = len xdx

2 2
= x—lnx—jx—.ldx
2 2 x

2 2
=711’1)C—XT+C

1+ x*
b 1= I 2 dx

B x3(x+1/x3)dx_ (x+1/x3)dx
_.[ (1_x4)3/2 _.[ 3

o)
X




@

@

Let%—xzztzﬁ_—f—bc]dx:dt
X X
1 1
= [x+—3] dx=——dt
X
1¢ dt 1 1
= —<5=—Ftc= +C
2 t3/2 \/; i_xz
2
1 1
[_I(f(x)jz _I[szaﬂ
$2 2x+3/ x
2
Put x+2_ 2:> _3y -2
2x+3 1-2y?
and dx:_2¢d§;2
(1-2y7)
. I:’J‘ 2y 1-2y° d
(1-2y%)? 3% -
:2I yidy
2y* -DB3y* -2)
) 1)
:kaz—_z—)dy
3y =2 2y° -1
4 dy dy
_EI 2 2 '[ 2 1
T
\F ’ 1
y— = _
4 1
=—. 3 |- In 2 +C
3 2

Lo 1++/2y \Fl
2 1-2y \/—y \/_
L oz 1+:/21(x) \Fl Bfx
V2= 21 () N f
Thus g(x) =log|x| and A(x)=log| x|

J1+sinx
vsinx

I:j 1+cosecxdx:J

10.

@

©

. X X X X
sin—+cos— sin—+cos—
2 2 2 2

= J'J_r — '[ -
,stin—cos— 1 X X
2 2 — SIHE_COSE

Put sinf—cosfzt :>(cos—+s1n )dx 2dt
2 2 2

== dx

2dt _ o
I:ij\/_:i2sin 14 =+2sin l(sm%—cos%j+c
1-t¢
2n+2 1
Let g, (x)=1+x% +x*+ .. +x¥ = 7
X< —

So, 2x+ 4x3 4.+ 2nx =

2x(nx?? —(n+1)x?" +1)
(7 -1’

By (x) = gy (x) =

Now f(x)= lim A, (x) = ——— as 0 <x<I
e 242

2
Thus [ f(x)dx = | ﬁdx

1 1
= - = +c

X2-1 1-x°

Here — % 7 =—4 =negative even number

Puttanx=¢ = sec?x dx = dt

d
f(x):J.Sinlm—x _J-(1+tan x)sec xdx

4 “tan x

——5-.C0S X
COS1/2

3/2

Faee

I
—
/__

=2tanx +— (tan )c)S/2

2t1/2



3x— _
11. ®) f(x j—x+2. Let, 2X=4_,
3x+4
3x—4=3xt+4t
4t +4
- . 4t+ 4
3(1-1) - f(t)=3(1_t)+
4x+4 -
L e bp = Hx-D+8
3(1-x) 3(1-x)
_, 4 8
3 3(x-1)

jf(x)dxz%x—%ln\x—ch

12. () The given integralis / = J'(SCCG l)x/g 040
1+sec” 0
_ J‘(S'~3<319—1)sece'[an0d(9
(1+sec? O)sec O
Put Jsecf =1 = sec Otan 0d 6 = dt
2-+/secO
I(t 2dt
1+¢4
1_%’ 1—%—m
_ t B /
=2f —tdi=2f o

e v R it

et

= —=log,| ——|+C
V2 t+%+J§
1 1

~ L og 2 2+ e
2 +ft+1

_ Llog sec@—\IZSec9+1
2 sec@+x/2sec9+1

2n

13. @ f()=lim>—=-1 (-0<x<l),s0

n—o0 x21 41

J‘sin_1 x(f(x))dx = —f sin”! xdx

= —[Xsin_lx+\/1—x2]+C

14. (d) Since,x>1s0 x"——>0 as n——>o.

s
Hence f(x)= lim ol =1
n—e ] 4 x 2"

So .[xf(x)log(x+\/1+x )
’ \/1+x

1 2x [
= —| ——=log(x+ 1+ x? )dx
2J.\/l+x2

= 1+ x? log(x+\/1+x2)
\/1+x2

R x+\/1+x

= V1+x2 log(x+\/1+x2)—x+C

I,= jcot" x dx = _[cotn_2

x+\/1+x
\/1+x

15. (a) xcot? x dx

= Jcot" =2 x(cosec’x —1)dx
= J.cot"_2 xcosec’x dx—1,_,

n—1
Thus 1, +1,_, = o x . 1
n—1
Ty + 1 +2(y +.....+ Ig) + g + I}
= +1)+ s+ 1)+ Us+ 1)+ Us +13)
+(lg+14)+ U7 +15).+ (g +1g)+(Ug+17)

+(lo +13)

(cotx cot2 X Cot9 x\
+ + +

( —cos¢9)2/7

do
(1+cos€)9/7

16. @ Let/=]
.2 2/7
:I(25m29/2)9/7 40
(2cos”0/2)

J- (sm6/2)4/7
(c0s9/2)18/7



17.

18.

19.

0_. . do

Put —=¢, .. —Z =gt
2 2
4/7
I((Slnt))lg/7 dt  (Herem+n=-2)
cost
:j(tan t)4/7 sec? tdt
Put tant =u . sec” tdt = du
11/7
J‘ 4/7du _ s
11/7
11/7
(tan t)11/7 l[tang) +c
11 2

© Iy3= Icos4 xsin 3xdx
Integrating by parts, we have

cos3xcos? x

3 ——J-cos xsin xcos3x dx

Iy =~

Now,

sin 2x = sin(3x — x) = sin 3x cos x — cos 3xsin x, S0,

4 4
cos3xcos” x .
Iy 3= - ————— — +— fcos3xsm2x
, 3 3

4 .
——J.cos4 xsin3xdx+C
3

_ cos3xcos4x 4

4
= =135, —=145+C
3 3 32737453

4
Therefore, 1143 _EIS 5= —M+C
3 >

3 3
or 7l43—4l35 =—cos3x cos* x+ const.
(@ Let/= I (¥ sin x + x5 cos x In x)dx
Put xSin ¥ =¢

sin x In
:>€ xinx

=t

. o1
= esmxlnx{smx'__i_ Inx.cosxbdx = dt
X

sin
= xsmx{ +cosxlnx}dx dt
X

sinx—1 _: sinx

= (x .sinx+ x> " .cosx Inx)dx = dt

I=Idt=t+c=x5inx+c

@ f()=/(x)/ (), Putx=y=1,we get/(1)= /*(])

= fD=1
Differentiation w.r.t X (partially),

we get yf () = f'(x)-f(»)

Putting x=1, y/'(y)= /'(D.f(»)

ACO

VACORRWACY

f(x) X 1 (x )
= dx = r

S b

SN ANE 11% w

2

 im 1+h+hg(h)-1
h—0 h

Jf(x) _x

S'(x) 2

dx
20. (b) We have jm

=1

+c

_J dx _J- dx
- (n=-D/n ) _a+l N
x2.x”_1(1+1j o ra )

n
X

Putl+x"=¢

dx = _ﬁ then
n+l

X n

o —nx " lax=dt or

e — __le
2(x +1)(n D [(n=D/n -

1 tl/n—1+1

- 4 +c=—tl/'n+c=—(l+x_n)1/n+c

nl/n—-1+1
dx

(=D (=% +3x-2)

21 @ Let/=]|

The trinomial —x? +3x =2 = —(x—2)(x—1)
(—x? +3x-2) = (x—2)t
—(x-1) (1< x<2)
(x—2)
(22 +1)
Wegetx:ﬁ; +1J e 22tdt2
" +1 &+
Also, yJ(—x? +3x-2) = —"—
" +1)
2tdt
2 2
IZJ (" +1) = %dt———+c
2 ) t t t

jtn dt



22. (a)
23. @
24. ()

Let :J‘()H— “J“L);z)lsdx
V1+x

ut /(1+ xz) =t—x (Euler’s substitution)

( )
:>x+\/(1+x2):t Ll+ﬁj

. dx _ﬁ
Ja+x?2) !

dx =dt

:>td—x:dt
Ja+x%)
15

then [= '[ dt

20415
_ etV aE))T

:ft”dt:—
15
X 2
Let [ = [ 2=
(1-x)(1-x)

X 2
,:Ide

(=X (1 -x?)

x 1 / I+x
:Ie (1-x) (1—x2)+ (l—x] dx

1
(x—D(1-x?)
e () + f@)de=e"f(x)+c

e [T e

In(1+sin x)

Let f(x) = G”] 100 =

e (1+x)

e

Let [ = j dx

COS X

= I In(1+ sin® x) sec? xdx

2

Intergrating by parts taking sec<x as the second

fucntion, we have

—ln(1+sm X).tan x — ZIde

(1+s1n X)

) dx
= tan x /n(1+ sin x)—2x+2'|‘—2
(1+sin” x)
.2 sec? xdx
= tan xn(l1+sin x)—2x+2_..—2
1+2tan” x

25.

26.

b)

dt

2
J'dt

1+

Put \/Etanx =t . sec? xdx =

I =tanxn(1+ sin® X)=2x+—

= tan x /n(1 +sin? xX)—2x+ N
=tanx In(1+ sin? x)—2x+ V2 tan”!

(2 tanx)+c

(sin®'? 0+ cos*’? 0)do

Let [ =

sin® Ocos’ Osin(0+ o)

- 3/2
sin”’ “ 0d 0 Os3/2 0d0

.3 3 . +
\/sm Ocos™ Osin(0+ a) \/sin3 cos’ Osin(0 + o)

do

\/0053 O(sin O cos a + cos Osin @)

do

+f
\/sin3 O(sinfcos a + cosOsin o)

cosec’0d6

sec’ 0d0
+| :
\/(cos a +cotfsin @)

) I \J(cos aztan 6 +sin )

Put cos o tan @ +sin a = ¢2, in the first integral and

cosa +cotOsina = u? in second integral

2
= sec’df= 2udt and cosec’0d6 = — '”d”
cosa sina
2tdt 2udu 2 2
= ,[ _J - = t———u+c
(cosa)t Jsinau cosa sina

2 .
= \J(cos a tan 6 +sin o)
cosa

\/(cosa +cotfsina) +c¢

sin o

x> dx

Let, I =| ————
I (xsinx+ cos x)

d . .
d—(xsmx+ COSXx) = xcosx , wWewrite
X

XCOSX \

(
X
= I(cosx) 'L(xsinx+cosx)zj *

XCOSX

Integrating by part taking ——
(xsin x + cos x)

as second function, we get



X 1 dx
() ) N
coS X xsinx+cosx ® 7, I 2 2)n

(x“+a
(xsin x+cosx) 1
+I 5 — j (—n)2x
cos” x (xsinx+cos.x) (x ta ) (2 +a )n+l
= _ .x +Isec2 Xdx [Integrating by parts using 1 as second function]
cos x(xsin x + cos x)
. x 2 +a’-a®
x S0, = nj
= - - +tanx+c (x* +a”) (x2+a*)!
cos x(xsin x + cos x)
X sin x X 2
= — - + +c :ﬁ+2n(1n—a [n+1)
cosx(xsinx+cosx) cosx (x"+a”)
_ —x+sinx(xsinx+cosx) 5 X
cos x(xsin x + cos x) = 2na’ly, = 2 +ad) +(2n =D,
_ (sinx —xcosx) Replace n by n — 1, then
(xsinx+cosx)
X
( . 5 2(11—1)6121},[ =W+(2n—3)ln,1
27, @ Letl= .[cosx sin x)dx x“+a
(2cos x —sin x)
29. (©) o, = J‘x”\/(az —xz)dx = Ixn_l{x\/(az —xz)}dx
J-(cosx+Zsinx)cosxdx 1
- . S .
(208 x —sin x)z Integrating by parts taking x’ as first function, we
have
Integrating by part , taking cos x as the first and
3/2
i -1)—(a”—x7)
(cosx+2sinx) as the second function, we have =x" {f}
(2cosx —sinx)
1 —sin xdx xn—Z(aZ _x2)3/2
=cosx - _
{ZCosx—sinx} J(200sx—sinx) +I(n D 3 dx
—cosx{ ! . }+I R a.’x -, _ A Gt S
2cosx —sin x (2cosx —sinx) Uy = 3
cosx
- (=D n2,2 2[5 2
(2cos x —sin x) + 3 _[x” (@ —=x" W (a” —x")dx
1 . 2 . _
——=(2cosx —sin x) —=(—2sin x — cos x) " Na? -x?)? (n-1d> (n-1
(2cos x —sin x)
-1, 2 2\3/2 2
d (n+2u,  x"7(a”—x") (n—Na‘u,_,
N” = ADr+ u—Dr = =- +
[ wsors 0] 3 : :
: -1, 2 2\3/2 2
_ cosx. _lJ‘dx_gJ‘(—Zsmx—c'osx)dx N un:_xn (a” —x%) +(n—l)a U,_y
(2cosx—sinx) 5 5¢ 2cosx-—sinx (n+2) (n+2)
2 -1, 2 2.\3/2
L—lx—zlnﬂcosx sinx | +c = (n+2u, —(n-Da“u, 5 =—x""(a” - x)
(2cosx—sinx) 5 5



30. (b) Given If(x) sin x cos xdx = % Inf(x)+c 33. (© - flx)= ! = ! = lsecz (fj
2(b° —a*) l+cosx 2cos?(x/2) 2 2
Differentiating both sides w.r.t.x then
£ : ’ Integrating both sides with respect to x, we have
f(x)sinxcosx = — S(x)
26% —a?) f(x) )= tan(ﬁ] e
S ?
= 2(b2 —az)sinxcosx = 5
{f ()}
f(0)=0+c=3 then f(x)=tan [ij +3
2. 2 S (%) 2
= 2b” sinxcosx—2a” sinxcos x = 3
{/(0)}
Integrating both side w.r.t. x we get f(%) — tan (%} 13-4
—b?cos’ x—a’sin? x=— f(l )
x
22 11
Now 3+ % -3, 22 3, 11355
_ ! 4 Tx4 14 14
or f(¥) =555
(a”sin” x+b~ cos” x) 2 H
> o and 3+§=3+ﬁ=3+ﬁ=7=4'57
31. () Let/=] 2(“;‘ )2x -
xc2x? — (ax® +b) " 378<4<457
[ b]d Hence 3+”<f(ﬂ]<3»+7r
a——|dx , = ad ol
| (ax® —b)dx _ _ x2 47\ 2
) b)> 2 b)? It can be checked that other options do not satisfy the
X cT—|lax+— cT—|lax+—
x X conditions.
b . 2 -1 3 1
Put ax+—=csinf .. [a—%] dx=ccos0do 34. (@ Ix d(tan X)ZIX . 2dx
X X I+x
ccos6do
then /= | ——=|d@=0+k, k is constant of 2 q
J‘x/ccosé’ I :j(x—l x2jdx:%—aln(l+x2)+c
+Xx
(ax?+b)
integration. So, /= sin”! Lax +b} +k 3
cx 35. (¢) ]:.[\/1+2tan x4+ 2tanx sec x dx
32. (b Since f(x)=tan"'x+In./(1+x)—In(1-x) 5 >
=I\/sec X+ tan” x+2tan x sec x dx
S @)= 12 +2(11r )+2(11— )
1+x7) X X :J(secx+tanx)dx:ln(secx+tanx)+lnsecx+C
1 . 12
(1+x2) (1—x2) (1—x4) 36. (a) We have secoa N sec18a. N sec54a
cosec20. cosecoa cosecl8a
A~
2 (1—x4) _ sin 2« N sin 6« N sinl8a
4 cosba cosl8a cosS54a
L L rwat = [-2
) (1—x4) sin2a 1 sin4q

- -
Now, cosba 2 cos2a cosba

Put 1-x* =7 - —dx* = dt or dx* = —dt then

dt

| % f(x)dx* = —jT

=—Int+c=ml-x"+c _ 1| sin6acos2a —cosbasin2a

2 cos2a cosba



37.

38.

39.

40.

©

@

©

@

= % (tan6a —tan 2cx)

.. i 1
Similarly, sin 6 =—(tan18a —tan 6)
cosl8a 2

sinl8a

1
=— (tan54a —tan18«)
cosS4a 2

Thus integral = % I(tan 540 —tan2a) dx

l{fn|se054a|

/n|sec2a q
- +c
2

54 2

Putnx=t=>x=¢ =>dx=¢édt

I—J.et[t_ljzdt—]‘et %
24l B 2+1 @ +1)7°

t
e X

+c = S+
(nx)” +1

sz

t2+1

1= J.(En(l+cosx) —xtan%] dx
= J-En(l—i- cosx).ldx —jxtan%dx

X
2s1n CcOS —
=/n(l1+ cosx).x+J.2—

Xdx— J.xtan dx
ZCoszx

x X
= /n (1+cos x). x + jxtanadx—jxtanadx—i-c

=/n(1+cosx).x+c.
J(sz tanl — xsec? lj dx
X X

= Isz tanldx—J-xseczldx
x X

= tanlx3 —J-(sec2 lj[—%).fdx—jxsecz labc
x X X x

3 1
=Xx.tan—+c¢
by

Let ] = Ietane (secO —sin 0)d0

dt

Put tan@ =1 = sec>0d0=dt = dO = 5
1+1¢

dt

¢ )
\/1+t2J 1+

= 1= J' LIH

41.

@

42. (¢ I

1
:J' +t4

t( t \\
d
e aeyr)”

Integrating first part by parts we have,

¢

t t
e +J(1+t2)3/2 e dt

eldt+c

t
j(1+t2)3/2

1
\/1+t2

t
e

= 2+C =9 050+
N1+t

(tanx —1) sec? xdx

J=— dx

(tanx + 1)\/tan3 X+ tan? x + tan x

Puttanx=¢

(=D

[ =—
J-(t+l)\/t +1% 41
2
:_J‘ -1 dr
2 3,2

(¢ +2t+1)\/t +1° +t

dt

b

2
:_I t dt, put1+t+l=u2
1 1 ¢
E+24+— | Jt+1+—
t t

2d _
" [:—I u2 =-2tan 1u+c,
1+u

1+tanx+

where u =
tan x

1+(sinx)2/3
4/3

d (\3/ sin x)

1+ (sin x)

2 2 _
. 1+1/; dt:Ltanl(t 1/zj
t-1/02+2 2

1+1¢

3 sinx S L)
Lo L %/sme
2

2

\j3 sin? x — 1\

| -
= —tan
N e el A



d : _
43. (¢) We note that —- (xtanx+1) = xsec? x+ tan x Putting tan0=z
X

2
. . . . = sec” 040 = dz then
. integrating by parts with x? as first function, ‘

we get = \/‘J‘

= J‘ 2xsec x+tanx

a (l+z )+b222

——dx

xtanx+1
( ) _(Iﬁ
(a +b )z +a
:x2( ] .[2 ( jdx
xtanx +1 xtanx+1 J‘
X2 XCOS X (a +b2
=— 2 d (2 +p2)
xtanx+1Jr '[xsinx+cosx * (a +6%)
2
X . 2 2
:—m+2loge|xsmx+cosx\+c _ Ja N +b? gt EVE DT |
d a?+b* a a
¢ d—(x sin x 4+ COS X) = X COS X)
X
1 _l(zxja2+b2\
44 © Leta =bsin®0= - |2 e = ———tan L J+c, where
X = ;Sll’l \/a(a +b) a
2ax dx= 2bsinBcosOdO z=tan0.
— dx= Mde :\/Ecosede 45. (a) Given xf(x)=3f2(x)+2
2ax a
= f(x)+xf'(x) =6 f(x)/"(x)
/ \/ZJ’ cos 040
“\a \ S (x)
a (a+b.§sin29).\/gcose =f (x):6f(x)—x
:\/;J.L Now [ = f 2x(x=6/(N+/(x)
(a® +b? sin? 0) (6. (x)—x)(x* = f(x))?
2
~ sec” 0d0 2x - f(x) 1
_\/;j 2 2a.2.2 = I:_I 2 +e
(a”sec” B+b” tan” 0) (x? —f(x)) - f(x)

COMPREHENSION TYPE

2
. . 2. (¢) [:J ¥ -1 1 dx
1+—2 1+—2 (x4+3x2+1)tan71(x+f)
:J‘ X dx:J X X
2 1 12 1
X +x7 (x—— +2 1-—
X J " X " dx
| (x2+2+3) 1(x+—)
Put x———t:>[1+—jdx dt X *
X X 1 1 2 1 2
Put x+—=t= ——2 dx=dt and x +—2+2:t
X X
2+2 2 V2 L= I 3 —Zn\tan_1t|+C
(" +1)tan™ '
L N
ﬁ ﬁx = /n|tan [x+;] +C




3.b)

4.d)

5.(b)

6.(a)

I= d.
Jx/x+x+ i

x2+1+—2
2
_j = dx
x? +l+—2
X
2 2 dt
Put x2+—2+1:t:>[x——3]dx:—,
X X 2

we get I=I%: t+C= /x2+1+%+c
t X

Divide numerator and demoninator by x!° we get

I J- S5x~ +4x
(1+x +x )

dx

Put 1+ x4 + x5 = ¢ and evaluate

Put \/1+x% = (t—x)

[Herea=1>0,wecanput /1, 2 =t+xalso]

:>x+\/l+x2 =t
(

15

L
t

15

dx

3
or L1+de= dtJ =
1+x2 \/1+x2
(x+N1+x2)
T +C

dt
t

1
- iC
151+ x% —x)P

Here a<0and ¢ <0,but —x? +3x—2 = —(x—1)(x—2)

So, we put y—x? +3x—2 = (x—2)¢ or (x— 1)tor {(1—-x).

Put—x?*+3x-2=t(x-2) =>¢=

262 41

We get, x = and
g £ +1

So, the integral becomes

2t dt

2t

1

- X

X —

dt

P

(-l<x<?2)

7.c)

8.(c)

9.(b)

10.(d)

11.(b)

e x— o
The antiderivative is —2 I . So, the limit is

. ( x—2\
smk—Z,fl_x)
N2—x

lim
x—2

I-x _ x—2 1

XX
A x+2s1n5c:osf
Freosx ]
I+ cosx 2X

2cos” —

1
= j—xsecz de+J.tan£dx
2 2 2

Integrating second integral by parts taking 1 as second
function, we get

1 1
I = J.—xsec2 de+ xtanz—jx.—sec2 X dx
2 2 2 2 2

x
=xtan—+C
2

1=]—

_J-(x+1 De”
(x+1) (x+l)

X
—I -1 d="—+C
x+1 x+1) x+1
i[ 1 )__ 1
Cd\x+1) (x+1)?
dx—J. lo t+i e dt
R | G
[Putting log x =1]

<o {fos+ )13

1
=¢ (10gt ——) = xlog(logx)—L
t log x

1= J‘{log(log x)+
(logx)



REASONING TYPE

1.

1.

© I, :Jtan”xdx . @ I :Im
(4+3cosx)2
= _.‘tan"_2 xsec’ x—jtan"_2 xdx
3cosec?x + 4cot x cosec x
tan""! —.[ dx
= . -1, (4cosec x + 3cotx)
n—
(Mulitplying N_and D_ by cosec? x)
Putn=6, 5(I, +I4):tan5x )
Statement -1 is true and statement -2 is false. 1= _.[ U@} S (),
1 2 1 2 f'(x where f(x) =4cosecx+3cotx
W |——dx=log(f(x) TG T 0]
S (x) fx)  f(x) :
1 1 _ sinx
. = = =
:>f'(x)=E:>f(x)=§ f(x) 4cosecx+3cotx 4+3cosx
) Statement -2 is clearly true
Statement -2 is clearly true.
@E MULTIPLE CORRECT CHOICE TYPE
et (1/n)log(1/n)
(c,d) f(x)= lim &*™" .| 2tanx 2( j
2. X 1= + cot dx
" (i) j I+tanx
But lim tanl/nlogl/n
n—»0 X 2 2 T
= Ie 1+Cotx—l+cosec x+z dx
~ lim (logn tanl/nj 0
n—>0 n 1/n .
2
—,0_ = —cot +cos —|d
So, filx)=e"=1. _[ { [ j ec ( 4)} X
4
X
Hence , I /) dx J‘ijdx M T X 3r
Isin'! xcos x (tan x) = —e" cot x+z +C=¢e" cot il +C
2 Again,
= el dt (Putting ¢ = tan x) £
A173 3z T T
I=¢" cot(—— ) +C=¢e" cot[—+——x) +C
3 3 4 2 4
= J’(fll/3 L5 g =283 _5172/3 L C
=e* tan(x—z) +C
2 4
3 (I+4tan” x) +C
8 tan? x3/tan? x , =z
3. (a0 As 0<x<l = x" <x2 <x
2
Thus, g (x) = (£ 410" x) L 1
8tanzxxj3tan2x T+x 14572 1442
and g(EJ:—E L dx L dx : dx
DA o i<l <l
oIty l+x” 1+x

Clearly g is not defined at x = 0 and odd multiples

of g So (b) is not correct.

= ln2<1<E
4



2.2 5.2
4. (bd cos Ty1-x? = —sin"lx, - x<0 6.  (bd)Let [ = J‘(x D4 :I (7D -2

2 i 2
g '.-(Cos71)c+(:os71 l—xz)dx +1) (x +1)(x x“+1)
J' (x +1)dx B J-
—x7+1) (x° +1)

= J.(cos_1 x—sin”! x) dx

:J(£—2sin_1x)dx _
2

(1+1)dx 2
¥2 x“dx
.[ 5 1 _2.[()63)2+1
[x —1+2\J
X

b4 .
=3x—2xsm 1x+I

2
\/dex
o (1+12de ,
. L 3 :J~ X 3 I x“dx
:Ex—szIIl x—2Vl-x"+C (x_l)Z (x3)2+1
x
5 @d)Let /=[x "22+3x' %) 2 ax
1
Put x = (0 o dx=6dt In first integral put x —— =¢
X
then /= [13Q2+37) 2.6 dt .
(1+—2] dx = dt and in second integral put x3 = u
2 2 X
t 6 todt
=6l ———=dt=—|——— d
I(2+312)2 9'[ 2 5 2 xzdx:—u then [:J.i_gvl.i
3t 3 1+2 371447

D O |
=tan f——tan u+c

2 3
Now put ¢ = (Ej tan 0 N 2
— tan”! [x——) —gtan_l(x3)+c

X
b ( 3) sec? 640 7. (@b)Puts=sinx
3 The integral reduces to

1 t
1=—[e@-na A
2 )

tan 9\/7860 0do
I3 \fjsm 0d6

isec 0 :1 sin® x
9

(3—sin x) +c

:LJ’(I —c0s20)d0= _{9_ sin 29} +C =M [1+—cos2 x]+c
6 J6 2 2

1 tan 0 2 —
——{O—Lz}+c N (b,c)Izj x“+n(n—1) _dx
J6 I+tan” 6 (xsin x + ncos x)

Multiplying and dividing by x?"2

3
t\f 2 oy 212
tan™! {\/Et} ——32 +C 1= & +n(n=1)x dx
2 1+242
2
1

2 2n2
1/6
1 _ 3 6
_%{m %/} Jox 1/3}+c
2+3x Let x" sinx+nx"" cosx =¢

(xsinx+ncosx)”.x
3 = (mx"'sinx +x" cos x + n(n—1)x" 2
o tanf = Et

S

It :J’ ()c2 +n(n —1)))(2”72 d

n—1

(x" sin x + nx""! cos x)?



n—1 _: _
cosx—nx"  sinx)dx = dt +J‘ x" secxtanx + nx" Lsecx

dx

n_: n—1
= x"2 cosx.(x* + n(n—1))dx=dt (x" sinx+nx" " cos.x)
2 n-2 n

x“ +n(n-1)).x"" " cosx _ X" secx b3
1= ( (n=1) — 5 x".secxdx i p— + | sec” xdx

(x" sinx +nx""" cos x) x"sinx+nx""" cosx
Integrating by parts; we get M secx

1 oo I== . ol +tanx+c.
I=x" secx.[— . ~ ] x"sinx+nx""" cosx
x" sinx +nx""" cosx

EE MATRIX-MATCH TYPE

A-r; B-s; C-p;
p;D B) - .[ex (1-cotx +cot® x)dx

(A) .[ {_ +log(x + 2)} dx = e* log(x+2)+c = Iex (cosec?x +(—cotx))dx = e* (—cot x) + ¢

.2 .2 © I(tanxsecx+cotxcos ecx)dx = secx —cosecx +c¢
B) Jsm x(1—sin” x)cos xdx

dx
:Isinz xcosxdx—jsin4 X.co8x dx @) J 5 sin? [Ej B ZSin(ij cos(fj
2 2 2
_ sin3x_sin5x+c
3 5 cosec? [E] ; ( )
=I— I al logl—cot[%) +c
1—cot
© J 2dx =sin”! [23%3] +e € [2)
2
\/(\/;77} _[H%j 3. A-r; B-p; C-q ; D-s
a+1 X

a

A) [ +a*)dv= ad

+ +
a+1 (log a)
=J-[x3—x+ 2x jdx
x“+1 1

) 1 1
X _—= 2 _— =
42 . B) .[ T dx put x . I [x +x2]dx dt
=——-—+—(n(x"+1)+C Yo+

4 2 2 x

2. A-s; B-t; C-r; Dq 1 ( x° - 1\

x J2+(J_) B o A
(A) Since [:jm

1 2 d
1 ©) ZI sec” x dx :_.[ sec” x dx
2
Put Vx =t = ——dx = 2dt tan x+tanx+z (tanx+1] +1
P 2
2dt 2 gt 1 1
. [:I > =Ztan ‘| —|+C =Ztan tanx+§ +C
t“+9 3 3

2
sec” x
[,

1
d
= %tan_1 {%} +C ©) J.(\/sinx ++/cos x)4 ) (+/tan x +1)4



, 5 ) 5.
(Using tan x =1 = sec” xdx=2tdt)
:J‘ 2tdt4 :ZJ‘ 1 - 1 4dt
(t+1) @+ (+1)
S +;+c
t+1? 3@+1)7°
= -1 + 2 +c
(++tanx)’ 301+ tan x)°
A-r; B-p; C-t; D-s
n(x+ 1+ x?
(RO ey
1+ x
Put log(x+\1+x2) = 1= —P_ _ g
\]1+x2
2 2
So, I = Itdt——+C— {log(x+\/1+x +C.
Thus,
2
X
A) f()=—
2
B)  g(x)=log(x+Vx>+1)
2 3
(©) Now, | x?log(x+\/x2 +1)dx = %log(x+\/x2 +1)
3
—ljx—x ! {1-1— 2 }dx
273 x+\/x2+1 2\/x2+1
:—log(x+\/x + )——f
\]x +1
Putting x*> + 1 = £?
3
= log(x+x2 +1)—lj(t2 ~1) dt
6 6 6.

=—10g(x+\/x +1)— 2y3/2
+= (1+x W24
D) Ieg(x)dxzj(x+V1+x2)dx
2
SN +lln(x+\/l+x2)+C
2 2 2
:%x(x+\/l+x2)+%g(x)+c

A-l’, B'q’ C't9 D'p

I(l_ l+lx2j o

tan"! x

@A) [x

:x+tan’1x+C:>f(x):

B) I\/l + 2 tan x(tan x +sec x) dx

= I \/(secx + tan x)2 dx

=In|secx+tanx|+In|secx|+C

=In 1+SI2nx+C:1n - +C
cos” x 1-sinx
X x| X X
=In|cos——-sin—| +C =-2In|cos——-sin—|+C
2 2 2 2

© szezxdx =x? ﬁ—J‘Zxﬁ dx
2 2
2 2x 2x
=X 2 x.e——fl. €
2 2 2

2x +C:%(2x2 —2x+)e* +C

Now, 2x2—2x+12%

= 1) :%(sz —2x+1) z%

xt+1 (x> +1)% —2x2
dx = —d
©) J.x(x +1) J. x(x +1) *
(1 2¢ )
=||—————] dx =1 C
J.Lx (x2+1)2J ) n|X|+x2+l+
La=b=1

A->p,q,t;B>p;C>q;D>p,s
(A) Let 3x=cos6 = 3dx=-sin0d0, then integral is

| cos@+eg —
— 3,—sin 0d06 = ——J.(—cose+ szde
3 sin 3713

.
= ——sme—le3 +c
9 9

= —é\/l—9x2 —é(cos_1

3x)3 +c

1 1
A=——,B=——
Hence 9 9"



(B) Given integral is _
let 1+\jl—x2 =z = iabc=afz
x> +x+1 21— 52

x> +x—1

dx = =
(x(x+1))* -1 2.1 2

2x+1 dt 1
[——ar =[5 =—1 e

[:J‘—x(l—xz) 1

V-2 a+41-x)

dx
© J' B0+ x5 112610 4365 +6) S

) dz

= j(xM +x0 +1)2x" 43210+ 6x7) S ax :J.(Z_l) .

. 2_

Putting 2,15 43510 1 655 =45 :J‘z—22+1dz :Izdz—zjdz+-|-ldz

z z
4
= ()c14 +x° +x4)dx :ldt 22
30 =7—2z+£n|z\+c

1+1-x?

+cC

_gjt dt—gt :(l+\/12—x) _2(l+m)2+£n

1
=%(2x15 +3x10 1 6x° )6/5 +c.

2 / 2
2+x7+2V1-
——( al 5 ) +£n1+\/1—x2+c

1

x3—x 2
® IZIJl_xz'(HJl_xz)dx =—(l+\/l—x2)—%+€nl+\/l—x2+c

EE NUMERIC/INTEGER ANSWER TYPE
1
| (1 - tzj (dr)

30 -

sin ) 1 I
1:.[ 2 do (t+7+2),/t+7+1
Q\/ 3 2 t t
cos2 cos” 0+ cos” O+ cosb

(2 sin Q.cosgj sin’ Q
_ 2 2 2

_J. do 1 ¢ 2udu
— _ _ 1
2coszgx/cos3¢9+coszt9+cos9 I_Ej S\ =tan lu=tan ! Neialte
2 (1+u )u t

50 = tarfl(cos¢9+secé?+1)”2 +c

2sin“ —sinfd 6

:J' 2 So, f(B)=cosB+secO+1>2+1=3
2cos? gx/cos3 0+ cos® 0+ cos @ 2. Ans.: 1

Let P = [e™ cosbxdx . Q = [ ™ sin bxdx

Put cos@=t = —sinfdO=dt
P+iQ= Ieax (cos bx +isin bx)dx

0 .20
Also cos 6= 2cos” ) —1=1-2sin’ 7" t [We may apply integration by parts twice also]
J'eax .eibxdx _ J'e(a+ib)xdx

1%’(—dr)

2 ,
_1lp (@Dt _ e e (cosbrtisinbra=ib)
AeoNB+2 40 27 g1+ 41 @+ib) a’ +b?




¥ {(acosbx + bsin bx)} +ie™ {(asin bx —bcosbx)}
(a* +b%)

% (a cos bx + bsin bx) . ™ (asinbx —bcos bx)
(a2 + b2) a* +b°

Equating real and imaginary parts on both sides, we get

% (a cos bx + bsin bx)
(a® +b?)

P= Ie“x coshxdx =<

= leax cos(bx — @)+ ¢ and
.

e™ (asinbx — bcosbx)

0= |e* sinbxdx =

1
= —e™sin(bx + @) +c
.

where r=va’ +b> and ¢= tan ™! (2)
a

(P? + Q)2 = 2
(neglecting constant of integration)
(P? +0*)d® + %) = 2
Ans.:2

2 2
I= I sindx ™ Yy = I 2sin 2x cos 2xe™ X dx

( 2.
. 1—tan” x 2
= 4J. sin x cos x L—zj e X gy
1+tan” x

2
= 4J. tan x.sec’ x.cos® x(1 — tan? x)e™ *dx
Put tan®x = ¢ = 2 tan x sec3x dx = dt

e 2I(1 t)e :_2J~ t+1-2 s
(1+t) (t+1)

= _2j { :l el dt
U+D U+D

t
tan2 X

=-2 +e=-2costx.e +c

(t+1)?

Ans.: 1

1= jcoseczx ln(cosx ++/cos Zx)dx
= —cotx.log, (cosx+ \/cos 2x)

1

— — t T
'[( cot ) cos x ++/cos2x
{— sin x + %(cos 2x)_1/2 (—sin2x) .2} dx

=—cotx Zn(cosx+\/c0s 2x)

dx

_ J- cotx sin x+/cos2x +sin 2x
\Jcos2x (cos x++/cos Zx)

=—cotx Zn(cosx+\/c0s 2x)

J- COS X+/COoS2x — cos? xcos 2x d
- X

cos2xsin? x

= —cotx ln(cosx+\/cos Zx)

J‘ COS X

Jcos2x sin x

dx + '[ cot? xdx

cos xdx

cos2x sin’ x

Now, I =

cos x dx

sin? x\1-2sin2x ~ 2\1-272

1 1
Put r=— :>dt=——2dl/l
u u

. Ilz—I uclu :—\/u2—2:—\/coseczx—2
)

Thus /= —cotxin (cosx+\/cos2x)

++cosec’x—2 —cotx—x+c
. f(x)=-cotxand g(x)= Veosec?x -2



Ans: 2

_\/EJ- (cos x —sin x) 5
Vsin 2x (4 + 3sin 2x)

Putcosx +sinx =z
(cos x —sinx) dx=dz

= fj\/(z

Put z =secH dz= secOtan 640

-4+ 3)(z -1)

I */EI secOtan 640
tan O(3sec 0 +1)

sin 6
2
..'[zﬁj' cos” O 40

sin® [ 3+cos> 0
cosO| cos?0

_\/_J' cos 0

4-— smG

Let sin0=¢ = cos0d0=dt

1 fnt+2+
c
o2 -2
1 sin+ 2
=——/n|———+c,
2\/5 sinf -2
here sin 6 221 _ +sin2x
Whete sin= z x/1+sin2x

S



