WORK SHEET -20 INDEFINITE & DEFINITE INTEGRATION

[SINGLE CORRECT CHOICE TYPE]
Q.1 to Q.7 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

Q.1 Iff(x)=min.{|x—1/,|x-2],|x—3| |, thenthe value of 1= If(x)dx equals
0

(A) ] (B)2 (L) 3 (D)4
" 1/3
Q.2 Let f(x)= — and g(x)=(fof O..... .0f)(x). then Ig(x)d(x) equals
+ t occurs E;} | 3 times 176
h
A)/ ]3 B'/[‘i' / g D/i
(A)/n (B)/n| e E (C)HQE ()1’15
\ J
1 4x* -3x+1 (1 p
Q.3 Let fix)= - W | = "El—r_r p,q € N, then (p—q) equal
_[sin;'t dt B
0
(A)O6 (B)5 (C)4 (D)3

Q4 If J.cl' (1 +xsinx)dx =f(x) - e 2+ ¢ then number of solutions of the equation ‘f'(x )| = g(x)

equals (c1sarbitrary constant)

(A)0 (B) 1 (C) 2 (D)3
Q35 It A=ja . a,, .. a |besetotfall possible natural factorsot 1000 and P= j x/n(a; +a; +...... Fa,)dx,
2P
then value of . equals
| in 2
(A)/Mm 10 (B)/n?2 () Y (D)8/Mm 10

Q.6  Considerareal valued continuous function f such that f(x) = sinx + J.(sm Fef(t)) dt.

If maximum value ofthe functionis equal tok (m+ 1), k € N, then thf: 1-falue of k1s
(A) ] (B) 2 (C) 3 (D) 4



X —SIN X COS X | :
j — dx = F(x)such that F(1)=1, then Lim F(x) equals
X COS X X —>()

Q.7

(A) 1 (B) 1 —tan | (C)2 —tan | (D) tan |

[PARAGRAPH TYPE]
Q.8 to Q.10 has four choices (A), (B), (C), (D) out of which ONLY ONE 1s correct.

Paragraph for question nos. 8 to 10
Let a continuous function t satisties the relation

)

)

2
- J ¥V x e R-1{0} and f(0) # |

(1 +x3)1‘”(x)'f( )+x—xf(x)+(l +x3)f'(

X X

-4

Q8 If Lim(tan "'l(f(x))-i-a)x = ¢e" then p isequal to

x —()
(A) 1] (B) 2 (C) 4 (D)8
e (21 ~ 1 /n2
Q9 It j B (:{-}—'-)dx = — ., then A1sequal to
Y A+ XS A
(A) ] (B)2 (C) 4 (D) 8
F . 1/2
]
Q.10 If g:[0,2] —> |0, s and g(x)=1(x), then J.g'](x)dx 1s equal to
- = 0
(A)l +/n2 (B)2-/n2 (C) 1+2/n2 (D)1 -/n2

[MULTIPLE CORRECT CHOICE TYPE]
Q.11 to Q.14 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.

:
e B 7
COS X COS X "SIN X . 2
Q.11 I I :I ~dx and I, = J —dx and AL, = | k—'}'l] . then
4 (X Z)° E 4 (x+1) “ BT

(A)A =4 (Bypu=2 (C)k=1 (D)y=2

T L

X ]
Q.12 If f(x)=j(m))‘dt and j(r(t))“dt = /2. then
() ()

(A)£(2)=

g

(B)f(8)=4 (C) f(8)=9 (D) f(128)=28



l

Q.13 Iff(x)= \ | - — and g(x)=sec ! x thenidentify which of the following statement(s) is(are) correct
K
(A) Range of g(f(x)) is [O, I (B) Domain of g(f(x)) is(—,0)U[1,x)
14 cot(g(f(x))) J 1
C CDI f x)))dx = — D Lun( L0 P
()I (=3 ) e - g ta-%,) 3
Q.14 A function f satisfies 2 '+-jf(t)dt = '%-+jt3f(t)dt , then number of real solutions of the equation

x-—2x+2(1-f(x)) =0 isn, then n is a factor of
(A)4 (B)6 (C)3 (D)3

[MATRIX TYPE]

Q.15 has four statements (A, B, C, D) given in Column-1 and five statements (P, Q, R, S, T) given in Column-11.
Any given statement in Column-I can have correct matching with one or more statement(s) given in Column-11.

, d 3x% +1
15 Let |x- - | - dx =f(x)—tan !(o + ¢,
2 -[ dx[x?+2xj+2x'l +x3+2x“+5:‘;] el (g(x)
. . _ 3
where ¢ is contant of integration and f(0)=0, g(1) = . Also, h(g(x)) =x V¥ x € R
Column-I Column-II
|

(A)  Ifthe value of tan '(g(0)) + tan I[’?E(l)] =tan ' (2g(p)), (P) 0
then pis

(B) If the number of solutions(s) of the equation g(x)=h(x) (Q) I
is equal to Vsin'(2(0)) . then qis R) 3

T
31 g(0) |
(C) IfH ey .then k 18 (S) 6

(D) It _[ﬂ 2¢(n), then n 1s (T) 7



[INTEGER TYPE]
Q.16 to Q.19 are "Integer Type" questions. (The answer to each of the questions are upto 4 digits)

101 AT

Q.16 IfA= _”[xlsin nx|dx , then find the value of - s
0 |

[Note: [y] denotes greatest integer function less than or equal to y. |

Q.17 Let f be atwice differentiable function such that f"(t)- I n \:1 dx VteR
(t+2)" —X |

|
and f(1)=2f(2)= 2, then find the value of jf(x)dx.
-

- mdx P , ,
[ I v —= ", where pand q are relatively prime then find (p +q).
0 2((:05_1:{_) \/l“x“ .

Q.18

J 1=x" . - . _
Q.19 If je‘{ I : }dx =e*- P(x) + C wheren € Nand'C"' 1s constant of integration and P(0) = 620
- X

then find the value of n.

ANSWER KEY

Q.1 A Q2 B Q3 B Q4 C Q5 A
Q6 C Q7 C Q8 B Q9 C Q.10 D
Q.11 ABCD Q.12 AB Q.13 CD Q.14 ABCD

Q.15 (A)P:(B)S:(C)T:(D)Q Q.16 5050 Q.17 6 Q.18 0003

Q.19 7
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Q.1 (A)
{‘x)x_z » 272 2727447
v 4
4 e
3, S
oo
Q.2 (B)
%
X X
f-‘ i) ; — = — K_l — " -
(X) X — | ~ f(f(x}) X 3 X —X+1] :
X — 1
=%. .0 x)) when fis odd number of times = f(x)
L X ]'JK—]-*—] 3
[*ax= | = X +log(x 1)
I_}{—l X — 176
|6 176
| |
= | —sa y = —+log—=]opel®—
(3 6)4—1051 B 6 © s IOEE 5 Ans
6
Q3 (B)
‘ 4x° —4x +1+ X (2x -1)° X
f(x)= 27X ~ 2nx * 2nx
jsinjt dt J.SinJ'tdt J‘Sill“'ltdt
0 () ()
2 X

J.Siﬂ"I tdt - 1—xsin(27x) ' 27

f'(x)=g'(x)+

L=

G




Q.4

Q.6

(C)
l—cos: . — oS X -
je " (1 + x sin x)dx -—ﬁe'[e (1 +x sin x)dx
e“e_““”dx + Ixe‘““”-sinxdx]
Now integrating second integral using integration by parts.

E[J-E"”””dx + X (E ot ) ,[l ol ] =g+ X » 0K g = x g TR g

f(x)=xand g(x)=cosx number of solution 1s 2.
(A)
1000 =5 - 2°

Number of factors (3 +1)(3+1)=16

2 X X . :
_ Ix{n[(al T8 +":'+ alﬁ)]dx— _Ix/n(af +a5 +....+a;,)dx + If m(1000)dx

1000" 5
16
2P = T!n 1000
2P 16/
P=8/mn 10 > —=——"=/n10 Ans.
n |6
<)
We have f(x)=sinx + j(sinx+tf(t)) dt = sinx+msinx+ | tf(t) dt
—rti2 —m/ 2
f(x) =(m+1)sinx+A ... (1)
70 /2
Now A= jr((n+1)sint+A)dt =2(m+ 1) f lt) S(irlll;dl
. U(_
o (Bypart)
— A=2(rt+1)
Hence f(x)=(m+ 1)sinx +2(m+ 1)
1111;|'~;_ :3(K+ l):l\d
' | M
and . =(m+l)=m=> — =3

1200010 m



()7

Q.8
()9
Q.10

.[X SRR dx = F(x) such that F(1)=1. then Lim F(x) equals

X COS X N —3()
(A) 1 (B) 1 —tan 1 (C*)2 —tan 1
X — SIN X COS X dx tan x
I 5 dx= J. : —-I —dx
X COS X XCOS™ X X

] l tan x
| tallw--f—.,tanxdx j —dx
K g

i

X X

1
F(x) = 'x'tanx---l"c: F(l1)=1 = c=1-tan |

tan x
. F(x) = + ] —tan | Ans.

X X

2 2
(1+x2) f(x) - f(-:)+ x =X f(x)+ (1 +x°) f(—]

X

(f(x)l){(Hx:) f[%]x} -0

2 X
f(x)=1(rejected) and f[— }— >

fl — |= 5 ,Xx#0
X ] + X

f(t) = 5, f(0)=0 - f1s continuous |

. B 2X X
Lim| tan'| - — |+a = eP
x—0 4+ x-

a mustbe 1.

R +x2)f(2) (F(x)-1) =x (F(x) 1)

J 1

=] { 2x || 4
Ifunl tan 7| 1=
?__} e\' pl) \ *-I‘|'"'|.- -'I,l hY . ep
d 2%
tan 4 = 4.9
: + X "
- p= Lim TR /. 7 = =2 Ans.
L 1§ 2 4 + x"
X -

4+ x-

(D) tan |



/n[ 2-2}{}
«In(2f(: " 2
i)y 1= J‘—[]-(———(ij—)—)dx = J' A+x7) 4
0 4+ x- 44 x°
0
Put x=2tan® = dx=2sec* 0 - d6

( 4-2tan 0

" g ]n g
4+4tan” O

) J. 4+4tan” 0

()

} - 2sec’ 0 - db

_ 1 j/n (s1n20)d0 =
()

| [ — —TT
( E n 2]— — [n 2 Ans.
o I . 4

e

il

ﬁ

D

2 ]
Gi)  [e(ods+ [e(x)dx- |
0

U

1/2 2

1 rA "
= Ig"‘(x)dxrf—'l— — Y“—.J,dx = ]—(!11(4+x‘)) =1-(m8—-Mm4)=1-/mn2 Ans.
0 04+ x° ”
Q.11 (ABCD)
= [——sdx, x =2t
lx +2)
w2 A - n/2 rt.-":‘._ -
- {:s::us_'[2 4y’ §0$2t " 2511‘12t_dt
i 2t+1) 2(t 1) |5 . 2(t+1)
y | +l__ ,[ 451ntcostdt
L 24w 2 o 2(t+1)
2
21 = + 1 -41,
2+ £
4] 'i-#l 21, A
2= 5o - 21, Ans.
Q.12 (AB)
; ]
= [(F())'dt = f'(x)= -
f(x) [j:( (1)) > 1(x) F(x) 1
f'(x) - t(x)=1
£ix))
((;)) =% +e = f'(x)=\/2(x+c)

and f(1)=+J2 = c¢=0 ie f(x)=+2x Ans.



Q.13 (CD)

| |
gof (x)=sec '/l

Vox
Ll

—— 5] = x <0 = x & (~o0. )

VX
T
Range : [0, EJ

e
Cot(g(f(x))) = J-x = jw‘:dxz
4

Domain :

14
3

v-x |

Lim — = =

o Toxtv2—x 2

Q.14 (ABCD)
Differentiating given relation

f(x)=x-—x*f(x) = f(x)= E

3

X" +1

2X
-. Given equation becomes x> —-2x +2= 3
l+x°

X

£ )

v

The given equation is x*—2x +2 = 2f(x)
—> only one possible solution
Ans. (A), (B), (C), (D)

Q.I5 (A)P:(B)S(C) TT(D)Q

S
» d 3x~ +1

.[‘}-(v-‘_ 7 S 4 3 3 dx
Codx{ X7+ 2x7+2xT + X7 +2X7 +5x

=, =

1 3x” +1 2x (3x~ +1)dx
X(

7 3 ~ s ( 32
x| +2x° +2x +x7 +2x7 +5x x®+2x7 +2x7 + x +2X +95)

. .

x(3x° +1) J. 2(3x° +1)dx
; 3 : 3

%2 o 2:'(4 +2X +X +2X+5 (X))

D raxi(x )+ (x +1)7 44



(A)

(B)

(D)

Q.16

Q.17

x(3x?ﬂ%11

(3x~ +1)dx

2 - _ "_;_.J !
x(' | 2x4+2x"’ + X" +2X +5 (

Ix3+(x-r[”2++4

B 1
x(3x"+1) | X x4+l
X +2X +2X +X"+2x+5 i
X' +Xx+]1

il

| ] f | i
] — T I — —— ] ' '. L ¥ g —
tan (2] tan (;] tan (1) | 2(0) , f‘

g (x)=h(x) has exactly one solution

. qf |
Isin ‘[—;]_.1 — q=6 ¢

15050]
Let y=f(x)=|[x]sinmx

A= _i.de -+i— sin Tx dx + stin xdx +......
0 | 2

VA

y = g(x)

v—h(x)

$ X

2 4 6 200
A= e 4
T T Tt Tt
2 AT
A*—T—["(I o + 100) = A = 5050 Ans.
6]
1 +61"
-8
£"'(t)= I n - }H-i -1dx ..., (1)
5, (t+2) —x
Applying king
1" +01" 3 )
B L T =i B
O PN R T S P
i (t+2) —(t7+6t" +12t—x)
| —+—ﬁ'£j 3
t+2) - 5
()= _[ ) k.S P (ii)
121 8+X




(1) + (1)

2f"(t)=0
:_.__:) _"H(t) — 0
=3 f'(t) = A
f(t)=At+p

f(1)=2 = A+p=2

ey K=l =23
[(2)=1 = 2A+=1 ;

| I
I(-—x + 3)dx = ZIS-dx =6 AnS.
-1 0

Q.18 [0003]
TEJ‘ dx
g, 1 ¥ )
= (cos Ix)‘\/l - X~
dx
Let cos 'x=t = ==t
\/l—x”
o ~ o N\2
— 1 ¢ dt T) 1] sin~' x +cos”' x Sin ' T/ 6 3 |
j —=|—|—+c = _1 +ig= = =| q |F =5 Ans,
24 A 2J)A cos X cos™ X ), n/’3) 6 2
Q.19 [7]

| T—x"

e dx =e* P(x) + C
1 -x
Pt Plac)— a2, +a,2 F a0+ oo +aa.
= J.e“(l+x+x3 =S +x")dx=e*(a, +ax +a,x>+......+a_x")+c
P(0) =a, = 620
Difterentiating both sides
(1 +x +x2+ .. x")=e¥(a, +2a,x +3a,x .ot (n—1)_ x" ")
+ (@, T A X+ A%+ ... + 4. xhlje

Comparing coefficient of same power of x
an-I = 1
8, = H20
a ta,=1 = a =-6I9
a t ?.a?_“ = az-—'BIO
a,+ 3a, = a;=—103

. —a — — 4 )
a, 434 | =" + 26
a,ts5a,=1 = a;=->

. n—=1=6 =>n=7.
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