Definite Integration

ALLEN”
4
6. Let f: [0, o) — [0, o) be defined as
DEFINITE INTEGRATION
1. Let a be a positive real number such that f(x) = Io [yldy
L:eHX] dx = 10e — 9 where [x] is the greatest where [x] is the greatest integer less than or
equal to x. Which of the following is true?
integer less than or equal to x. Then a is equal to : . . L
(1) f is continuous at every point in [0, o ) and
(1) 10 ~loge(1 +¢) (2) 10 + loge2 differentiable except at the integer points.
(3) 10 +log.3 (4) 10 +log(1+¢) (2) f is both continuous and differentiable
2. The value of the integral except at the integer points in [0, o).
1 (3) f is continuous everywhere except at the
I log, (v1-x +~+1+x)dx is equal to :
e integer points in [0, o).
(4) f is differentiable at every point in [0, o).
(1) Liog,2+%-2 (2) 2log, 2+ %1 yP
2 4 2 4 )
[(5+h-d)dt, x>2
(3) log, 2+ 21 4)21og, 2+ 5 -1 T If(x)=13 » thien
2 22 5x+1, x<2
3, Let g(t) = In/lcos(%t N f(x)) dx , where (1) f(x) is not continuous at x = 2
(2) f(x) is everywhere differentiable
f(x) = log. (X +Vx* + 1) , X € R. Then which (3) f(x) is continuous but not differentiable at x = 2
one of the following is correct ? (4) f(x) is not differentiable at x = 1
1
(1) g(1)=g(0) (2) \/Eg(l) =g(0) 8. The value of the integral jlog(x +x + 1) dx
-1
s 3) g(1) =+2g(0) @) g(1)+g(0)=0 o
9
o2 5 M2 @0 -1 @1
z 4 If I s1xn XX X = ar -, € R where [x] is
5 0 e(?H] I+4n 9. The value of the definite integral
3 the greatest integer less than or equal to X, then 4 dx )
§ j 1 o™ i —— isequal to:
53 the value of ais : _g( FeTT)(sInT X +cos™x)
£
8 (1)200 (1 —¢™) (2) 100 (1 —e) . - . -
g H-- O-—F= O -— @ =
3 (3)50 (e — 1) ) 150 (e =1) 2 22 4 2
i 5. The value of the definite integral | 10. Let the domain of the function
8
; Snfm & £(x) =log, (logs (log, (18x x> =77))) be (a, b).
E 1+3ftan2x
E w24 S PNIALEX Then the value of the integral
3 T T n T b .3
3 nt X 3) L~ 4) =~ sin® x .
% ()3 ()6 ()12 ()18 I dx isequal to .

" (sin® x +sin’ (a + b—x))

L



Definite Integration

11.

12.

13.

14.

15.

16.

ALLEN®

Let f : (a,b) > R be twice differentiable
function such that f(x) = jxg(t)dt for a

differentiable function g(x). If f(x) = O has
exactly five distinct roots in (a, b), then
g(x)g'(x) = 0 has at least :
(1) twelverootsin (a,b) (2) five roots in (a, b)

(3) seven roots in (a, b) (4) three roots in (a, b)

T .2 1
If j (sin3 x)e’“" Ydx=a —Ej \ﬁetdt, then

0 e 0
o+ B is equal to

1 1
/ﬁ x+1 : x—1 2 A

The value of j + -2 dx

_%5 x—1 x+1

iS:

(1) log. 4 (2) log.16
(3) 2log.16 (4) 4log, (3+2+/2)
2n-1 n2

The value of lim— Z is:

e S n? 4417

(1) %tanl (2) ) %tanl (4)

I
(3) tan”' (4) @ Jtan” (4)
It the value of the integral
5
_[X :L_[[x)j] dx=ae' +B, where a,p R,

0
Sa + 6p =0, and [x] denotes the greatest integer
less than or equal to x; then the value of

(o + B)* is equal to :

(1) 100 (2)25 (3) 16 (4) 36

2 1 : 2
The value of J‘[L?mxx}dx is

L l+7

2

5n 3n 3n

nZ 2) 2L °r 4) =L
{3 @ = 3= @ 5

17.

18.

19.

20.

21.

22,

23.

1 22 2 o \n
If Un=(1+n—2)(l+¥J [1+%J , then

—4
lim (Un)r12 is equal to :
n—»oo

e’ 4 16 4
1) 16 2) N 3) 2 “) 2
16 2
J. log, x dx is equal
+ log_ x> +log, (x* —44x +484)
to :
(e 2)8 3)5 “4) 10
The value of the integral
j‘ Jx dx s
L (1+x)(1+3x)(3+x)

n(, 3 1 \/§j
H—|1-— 2) —| 1-——
p 8[ 2 j @) 4( 6
3) E[l—ﬁj @) E(l—ﬁj

8 6 4 2

Let [t] denote the greatest integer <t. Then the

1
value of 8- j([2x] +|x])dx is
1

If x(x)= I(st2 —2¢'(H) dt , x > -2, and ¢(0)

=4, then ¢(2) is

If [x] is the greatest integer < X, then

2
71:2..- (sinn—sz(x - [x])[x] dx isequal to:
0

(1) 2(m-1) (2)4(m-1)
B3)4m+1) @ 2(m+1)
The function f(x), that satisfies the condition

/2

fx)=x+ j sinx -cosyf(y)dy, is:
0

(D) x+§(n—2)sinx (2) x + (m + 2) sinx

3) x +gsinx 4) x + (m—2) sinx

¢
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Definite Integration

ALLEN”
¢ 3
24. The value of the integral, I[xz -2x-2]dx, | 31. Let f(x) = je‘f(t)dt+e" be a differentiable
1 0
where [x] denotes the greatest integer less than function for all x € R. Then f(x) equals :
or equal to x, is : (1) 2e(e“—1) ~1 ) e -1
(1)%_ﬁ+1 (2) 4\/5_\/3_1 (3) 265‘ -1 (4) e(ex—l)
3)-5 (4) 4 Lo 1
=[x™"(1-x)" >
25. Let f(x) be a differentiable function 32. It 1, -([X (1 x) dx, for m, n = 1 and
defined on [0, 2] such that f'(x) = f'(2 — x) Lmel ol
XAXT , th ds .
for all x € (0, 2), f(0) = 1 and £(2) = ¢, (1) dx=al,, o <R thencequals
2
Then the value of .([f(x)dx 15 33. The value of the integral .[|Sin2x|dx is
0
Hl-¢ @) 1+¢ W2
CoS™ X, .
(3)2(1 - &) 4)2(1 + &) 34. The value of J. de is
/2
26. If - = d T T
6 [ax]+]x-2dx =22, (a>2) and [x] T . 3 = @ 2
- 4 2
denotes the greatest integer < X, then n
2
-a 35. Ifl = Icot“ xdx, then :
J. (x+[x]) dx is equal to . T
! 4
[ oo ] (L ! , ! , are in G.P.
27. The value of jx e" “dx, where [t] denotes the L+I, L+I, I, +I
h ) L + 1, s + I, I + I are in A.P.
. <1
] greatestinteger = 1s : 3) L + L, (I + )2, I, + I are in G.P.
3 e—1 e+1 e+l 1
® 1) — 2 3 4) — 1 1 .
s M 3e @ 3 b 3e & 3e 4) , , are in A.P.
5 L+I, L+I, I, +I,
;%’ 28. lim{—+ 1 >+ 1 — -, +%} 100 0
3 eln (n+D7 (n+2) (2n-1) 36. The value of Z _[ exi[x]dx, where [x] is the
;: is equal to : nel ol
= 1 1 1 greatest integer < X, is
g (1) ) 21 (3 3 “4) 7 (1) 100(e — 1) (2) 100(1 —e)
¥ i (3) 100e (4) 100 (1 +¢)
ﬁ% 29. The value of J.|3X2 -3x —6| dx is . 37. Consider the integral
5 2 N
p I= IJQ [x] e dx
z : tlog_t 1 )t T
$30. Forx>0,if f(x)=| mdt _then f(e)+ f| — 0
z e
E ! where [x] denotes the greatest integer less than
2 .
$ is equal to : or equal to x. Then the value of I is equal to:
2 W1 2)-1 3 L 0 (1) 9 - 1) (2)45(c + 1)
E 2 (3)45(e - 1) @) 9 + 1)
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38.

39.

40.

ALLEN®

Let P(x) = x2 + bx + ¢ be a quadratic
polynomial with real coefficients such that

1
IP(x)dx =1 and P(x) leaves remainder 5 when
0

it is divided by (x — 2). Then the value of
9(b + ¢) is equal to:
(Ho 2) 15

3)7 )11

Let f : R — R be a continuous function such

that f(x) + f(x + 1) = 2, for all x e R. If

8

j f(x)dx and I, = j f(x)dx, then the value

0

of I, + 21, is equal to
Let f : R —> R be defined as f(x) = ex sinx. If

F : [0, 1] — R is a differentiable function such

that F(x) = jf(t) dt, then the value of

0

1
j(F'(x) +f(x))e*dx lies in the interval
0

o [2.2] o[22

360" 360 360" 360
331 334 335 336
©) {——} “) {——}
360" 360 360" 360

41.

42.

43.

44.

45.

1

j—[stnx]d X=oe" +[3e 2+y,

If the integral
where a, 3, y are integers and [x] denotes the
greatest integer less than or equal to x, then the

value of oo + 3 + 7 is equal to :

Mo (2)20 3)25 4 10

n

Let I=jx19(10g|x|)ndx, where n € N.
1

If 20)I,, = aly + Blg, for natural numbers a and

B, then a — B equal to

Which of the following statements is incorrect

for the function g(a) for @ € R such that

: o
sin® x
glo)=|———dx
o . o
cos” X +sin” x

O — | 3

(1) g(a) is a strictly increasing function
1
(2) g(a) has an inflection point at o0 = —E

(3) g(a) is a strictly decreasing function
(4) g(a) is an even function
Let f(x) and g(x) be two functions satisfying

fx»+gd-x)=4xand g4 - x) + gx) =0
4
then the value of jf(x)Z dx is

Let g J f dt where f is continuous

1
function in [0, 3] such that ES f (t) <1 for all

1
te[0,1]and 0 < f(t) < E forall t € (1, 3]. The

largest possible interval in which g(3) lies is :

obe] el

3) Bz} @) [1, 3]

¢
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® ALLEN® Definite Integration
SOLUTION 1 J1—x =/
:2(1n\/§_0)_2J~ xv/1-x 1+xdx2
1.  Official Ans. by NTA (2) 20(WT=x +/T+x V1 -x
Sol. a>0 L _ L2
= (loge 2)—IX (2 2l 2X ) dx  (After
Letn<a<n+1,neW 0 —2xvl-x
~a=[a] + {a} rationalisation)
Lol ‘[1 —1-x> }
= (log, 2)+ [| —— | dx
[ .2
G.ILF  Fractional part 0 I=x
Here [a] =n = (loge 2) +(sin™ x):) -1
Now, .[CHX] dx=10e-9 =log62+(£—0)—1
0 2
n a < _ 1 T
= Ie"‘} dx+J‘eHx] dx=10e -9 : I—(oge2)+5—1
0 n
| X = Option (3) is correct.
" nJ‘eX dx+J‘e’Hl dx=10e -9 )
0 " 3. Official Ans. by NTA (2)
) /2 P
= nle-1)+(€" " -1)=10e-9 Sol. g(t)= j (coszt+f(x)jdx
-n/2
" and {a}=log, 2
e T n/2
g(t)= ncoszt + .[,n/zf(X)dx
So, a=[a]+{a} = (10 +log, 2)
g(t) =mcos=t
= Option (2) is correct. 4
2. Official Ans. by NTA (2) g(l) _ %,g(O) 0
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ALLEN Ans. (3)

1
Sol. Let I=2_|'1H(V1—X +V1+X)idx
0

(I) (II)
(LB.P.

.+ 1=2] (e (Vx4 VT0)),

1 1

)+




m Definite Integration

4, Official Ans. by NTA (1)

%7 gin? x Tsin? x
I= j 2 Tdx =100j— X
0

Sol. d
) A

IOOJ‘e_%E %dx
0

=50 {Jrie_%dx —]Ee_%f cos2x dx}
0 0

L= J‘e_% cos2xdx

(=1

= —nefﬂ cost]o - J‘—nef%T (=2sin2x)dx

—n(l—e")= 271.[6_%E sin 2x dx

0

=n(l—e™) —27:{—716_%‘ sin2x]0 - J.—ne_%‘Zcos 2xdx}
0

=n(1 —6:_1)—41'5212

1 _n(l—e‘l)
> 1+4x
(l—e‘)}
S I=50{n(l-et)- 2%
{n( 3 1+4n®

_200(1-e) 7’
1+41°

5. Official Ans. by NTA (3)
S5m/24

Lot 1o J- (cos2x)”3
o (cos2x)1/3 +(sin2x)

Sol. dx ...0)

1/3

Sol.

5n/24
=1I=

= dx

[COS {Z[Z_Xj}] +(Sin{2(2_"j}]}

{if(x) dx= If(a+b —x)dx}

a
5n/24

(sin2x)"”

o (sin2x)1/3 +(cos2x)

So I= —dx ....(ii)

Sm/24

Hence 21 = J dx [@) + (i1)]
/24
NS PN
24 12

Official Ans. by NTA (1)

X

£ 110, 0) - [0, 0), f(x) = [ [y]dy

0

Letx=n+f,fe(,1)

n+f

Sof(x)=0+1+2+...+(Mn—1)+ j ndy

(x]([x]-1
=#)+[X]{X}

Note 1im f(x) = n(n2—1) ,

-1
}L?f(x)=w+(n_l) = n(n2 )

n(n—l)
2

fx) = (n € No)

so f(x) is cont. V x > 0 and diff. except at

integer points
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Definite Integration

¢ ALLEN
7. Official Ans. by NTA (3) z
1 x 2 = zjd—x
Sol.  f(x)=[(5+(1-0)dt+[(5+(t—1) dt 3 sin® x + cos* x
0 1
X Z(1+tan2 x)sec’ x
P SN O I=| ; dx
—6—§+ t+5 | ¢ tan"x+1
1 2 1 3 (1+ ! )seczx
X 4 2
=—+4x+——-4—— - tan” X
5 ) I= I Y dx
0 (tanx - ) +2
x’ tan x
=—+4x+1
2
tanx — =t
f2H=2+8+1=11 tan x
2)=f2)=5x2+1=11
f@=7e) (1+ 12 jsec2 xdx =dt
= continuous at x =2 tan” x
Clearly differentiable at x = 1 Lt 0
_ tan~' | —
L) =5 It +2 { [ij}w
RfF(2)=6 1 . .
[=0-—F—=|—|=—F
= not differentiable at x =2 0 2 [ 2j 22
8. Official Ans. by NTA (2) 10. Official Ans. by NTA (1)
1 = l. For domai
Sol. Let I= jlog(x +x’ +1) dx So R
-1 10g5(10g3(18x—x2 —77))>0
log(x +/x? +1) is an odd function log, (18x —=x*=77)>1
120 18x —x*~77>3
9.  Official Ans. by NTA (2) X’ ~18x +80<0
x €(8,10)
dx
Sol. ..(1) =a=8 andb=10
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(1 +e**)(sin* x +cos® x)

[
Il
la el

Using jf(x)dx =jf(a+b—x)dx

/4
dx
I= ~xcos . 4 4
_n,4(l+e “m)(sm X + Cos x)
Add (1) and (2)
o= dx

sin® x +cos* x

lat——nia

I= dx

b
J- sin’ x
Jsm x +sin’(a+b—x)

I_j- sin*(a+b—x)
ds1n x+sin’(a+b—x)

21=(b—a):>1=b;2l (-a=8and b=10)

[_lo-8_,
2




m Definite Integration

11.

Sol.

12.

Sol.

ALLEN®

Official Ans. by NTA (3)

ANYAN
a \/\.b

£(0)=[e(vdt

f(x)—>5
fi(x)—>4
g(x)—>4
g'x)—3

Official Ans. by NTA (5)

/2
.3 _sin?
I=2j sin” x e ™" *dx
0
/2
=2 j sinx e ™" *dx +
0

/2
J. cosx e " * (—sin2x) dx
_—
0 1 I
/2 N 5
=2 j sin xe ™" *dx + [cos xe " "]
0

/2

0

/2
+.[ sinxe ™ * dx
0

/2
=3 j sinxe " *dx —1

0

e“d
=— j ¢ —1 (Put —sin’x = t)

Wi

X

3 e
"l

dx -1 (putl +a=x)

1
= 2—§je*&dx
€

0

Hence, o+ :

13.

Sol.

14.

Sol.

15.

Sol.

Official Ans. by NTA (2)

Vs R
=) -

)5 )

4X X
_1'[ X2—1dX 21_2‘4'([ x> -1 dx
0
Vi
= 1=-4 | 22X dx :>I=—4ln‘x2—l‘/ﬁ
x“—1 0

=I1=4In2=I=1In16
Official Ans. by NTA (2)

2n—1 1

Lzhml.z

non 1+4(rJ2
n

= L=

2dx
01+4x

1 2
= L= Etan_l(2x)

= L= ltan_1 4
0 2
Official Ans. by NTA (2)

5x+[x]
I=I =T dx

j~x+2 N j~x+4

+1
—dx + dx +..... dx
I I x=2 4ex_4
U U U
x=t+1 X=z+2 x=y+4

- i5x+20dt=5jx+4dX

X
0 €

1
N sj(x +4)e *dx

= Se*(—x-5)} =30,
€

a=-30
=25 =50+63=0
(a+B)Y=5=25
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Definite Integration _

16. Official Ans. by NTA (3)

- ? (1+sin’x) 7™ (1+sin*x)

Sol. : ;
0 (1+TCS1HX) (1+TESIHX)

dx

1= J}?(l+sin2 x)dx

3n
4

I=

T
+_.
2

(SN
N | =

17. Official Ans. by NTA (1)
15
Sol. U = 1+—

L=lim(U,)*"

n—oo

. 4L 2
logL:hm—ZZIOg 1+?

n—oo n =1

n—oo = n n

n 2
= logL =1lim Z—ﬂ.llog(brr—zj
r=1 n
1
= 10gL:>—4J.xlog(1+x2)dx
0

put 1+x” =t
Now, 2xdx = dt
f 2
= —2[log (t)dt = -2[tlogt—t]
1

= logL=-2(2log2-1)

. L:e—2(2log2—l)

18.

Sol.

Official Ans. by NTA (3)

IJQ log_ x*

Let I= dx
< log_ x> +log, (x* —44x +484)

16

- log, x*

—dx  ...(D)
s log_x” +log, (x—22)

We know
b b
jf(x)dx=jf(a+b—x)dx (king)

So

1 log, (22-x)’
s log, (22-x)" +log, (22-(22-x))’

I=

16 2
I:J- log, (22 —x)

~dx  ..)
o log, x* +1log, (22 -x)

(M +Q2)
16

20 = j 1.dx =10
6

I=5




Definite Integration

ALLEN®

Official Ans. by NTA (1)

5

=l raa ™

Let x=t> = dx=2t.dt

B t(2t)

eaaneo "

_j (3¢2 +1 —(+1)
(3t +D(2+1)(3+t%)

J.(t +1 (3+t J.(1+3t (3+t

~-3(3+¢%)

1:(3+¢2)-(¢ +1 1:(1+3¢%)
I (+1D(3+¢ ) I

11
B ~[1+t J.t+3

It +3 8'[(1+3t 2)

3¢ dt
) J.t+1 _It+3 8 ' 1+3t°

= L(an” (V) —%[tan_l (%D
_i(tan*l (ﬁt));

83
5o E)=E)
-3

(1+3t2)(3+t*)

20.

Sol.

21.

Sol.

22,

Sol.

Official Ans. by NTA (5)

1

1= j ([2x] + |x|) dx

-1/2

y=[2x]

-1/2 7/

%}0 12 1

1
= j [2x]dx+ I |x|dx
-1/2 -1/2

0

1
—x) dx+jx dx

=0+l +l
8) 2

P,
8

8I=5
Official Ans. by NTA (4)

XP(x) = j3t2 —2¢'(t)dt

x0(x) = X* = 125 = 2[p(x) — ¢(5)]
XO(x) = X° — 125 = 2¢(x) — 2(5)

0(0) = 4 = ¢(5) = —%
x> +8

00 = 2

02)=4

Official Ans. by NTA (2)

1 2
o . X . X
T Dsdex+.!.sm7(x—l)dx

0

2 2
=7 —E(COSEJ+((X—1)(—ECOSE]] - —gcosﬁdx
m 2 T 2) 1w 2

{ 2 2 2 2(. nxﬂ
O+—+—+—.—| sin—
T T WX 2 )

=dn—4=4m-1)

|
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23. Official Ans. by NTA (4)
Sol. f(x)= x+ IO% sinxcosyf(y)dy

f(x)=x +sinxJ.0%cosyf(y)dy
%{—/

K
= f(x) =x+ K sin x

= f(y)=y+Ksiny

Now K = .[0% cosy(y +Ksin y)dy

K= .[0/2 ycosdy + .[0/2 cosysinydy

Apply IBP

K= (ysin y)::/2 - I%

0

=K= E—l-ﬁ-K(lj
2

Put siny=t

sindy +K [ tdt

2
=>K=n-2
So f(x) =x + (m—2) sin X
Option (4)

24. Official Ans. by NTA (2)
3 2

sol. ([ (x-1)"]-3)ax
1

2 3
=j[x2]—3jdx
1 1

3 V2 NE) 2
=j0dx+ jl.dx+ jz.dx+ j3.dx—6
1 1 V2 NG}

=2 -1+2(/3-2)+32-/3)-6
= ~2-3-1
25. Official Ans. by NTA (2)
Sol. f'(x)=f'(2—x)
fx)=-1f2-x)+c
putx=0
£(0) = —f'(2) + ¢
c=f0)+f2)=1+e
5o, f{x) +f(2 —x) =1 + €2

2
Izjf(x) dx
0

26.

Sol.

27.

Sol.

Izj.f(Z—x) dx

21 = j (f(x)+f(2—-x)) dx

0
2
21:(1+e2)jdx
0
I=1+¢?
Official Ans. by NTA (3)

0 2 a
j(—2x+2)dx+j(x+2—x)dx+j(2x—2)dx =22
Za 0 2

x? —2x|;a +2x|§ +x? _2X|Z =22
@2 +2a+4+a2—2a—(4—4)=22

22=18 = a=3
-3
J’(x+[x])dx=—(—3—2—1+1+2)=3
3

Official Ans. by NTA (3)

1
3
I= I)(ze[X ldx

-1
0 1

3 3
= I x2e™dx + J‘xze[X ldx
-1 0

0 1
= I x%e'dx + Ixzeodx
-1 0




Definite Integration

ALLEN®

¢

28. Official Ans. by NTA (1)

. n n n
Sol.  lim|—+ >+ s+t >
el n (n+1)° (n+2) (2n-1)
n—1 -1

=lim Z

nw = (n + r) Hw ~n®+2nr+r°

1o 1
=lim—
e n S (r/n)’ +2(r/n)+1

1

1
J.(X—i-l) {(X"‘l)l) E

29. Official Ans. by NTA (19)

Sol. j 3‘)(2 —x—2‘ dx
o)

2

=3j ‘xz—x—2‘dx

=3__j1 (xz—x—z)dx+j—(x2—x—2)dx}

-3)7-2)

.3
=19
30. Official Ans. by NTA (3)
Sol. f(x)= jlogt
1 1/x 1
—dt let t=—
3)- Ity
_+I Iny yd
1+y y
_1
hence
1) f(l+t)mt  +ont
)+ H e [
zéﬁnz(x)
1 1
SO f(e)‘i‘f(gj—z ...(3)

31.

Sol.

32.

Sol.

Official Ans. by NTA (1)

f(x) :j(.e‘f(t)dt +e' = f(0)=1
differentiating with respect to x
fx) =ef(x) +e*
fx)=e*(fx)+ 1)

r f'® Cfx
;[f(x)+1 dx—.([e dx

m(fx)+1)| =e'ly

I(fx)+1)=In(f0)+1)=e*-1

En(%jzex—l {as £(0) = 1)

Fx)=2e"Y -1

Official Ans. by NTA (1)
1

L.= J.xm’l (1 —x)“f1 dx=1
0

Now Let XZL:dx:—
y+1 (y+1)

SO

substitute y=—
t

o1 :jy +y dy_j)_tn—l +tm—l gmn dt
m,n o (1+y)m+n 1 tm+n—2 (l+t)m+n t2

= Hence 21, =2J‘¥dy —a=1

. (1 + y)m+n
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ALLEN®

Definite Integration

33. Official Ans. by NTA (2)
Sol. Put2x=t=2dx =dt

121‘:
= IZEI|Slnt|dt

0

= J. |sin t|dt
0
=2
34. Official Ans. by NTA (1)
"2 cos? x
Sol. 1= '[ dx (using king)
o, 143
/2 2 /2 X 2
_ _[ cos_x :I3COS de
1+37 1+3*

-n/2 -n/2

2l = “j} %dx

—1/2
/2 /2
= J. cos’ xdx = 2I cos’ xdx
—n/2 0
/2
=1I= J. cos? xdx =~
0 4

35. Official Ans. by NTA (4)

/2 /2
Sol. I = I cot" xdx = I cot" x(cosec’x —1)dx
/4 /4
n1 /2
cot" x
= :| _In—2
n—1 4
1
= -1
Il—l n-2
1
>0+ ,=—
n—1
=L+, = l
2 4~ 3
1
L+l =—
3 5 4
1
L+ =—
4 6 5
1 1

are in A.P.

CL+L LAL I+

36.

Sol.

37.

Sol.

38.

Sol.

Official Ans. by NTA (1)

100 0
Y. [ e™dx, period of {x} =1

n=l

n-1

1 1
f je{x} dx =§i je"dx
n=l o n=l o

100

> (e-1)=100(e-1)

n=1

Official Ans by NTA (3)

10
I — J‘ [X] . e[X]—X+1

0
! 2 3 10
I=.[0dx+.[1-e2‘x+.[2-e3‘x+ ..... +I9-elo‘xdx
0 | 2 9
n+1
= I= Z In-e“”‘xdx
n=0 p

n+1

. _ Z n(en+1—x)

n=0

9
—Z n-(eo—el)
n=0

9
=(e-DY n
n=0

9.10
=(e—1)-—
(e-1 2
=45 - 1)

Official Ans by NTA (3)

n

1
I(xz +bx+c)dx =1
0

1 b b 2
—+—+c=1 = —+c=—
3 2 2 3
3b+6c=4 (D)
P2)=5

4+2b+c=5

2b+c=1 ..(2)
From (1) & (2)

b=2 & c=§
9 9

9b+c)=7




Definite Integration

39.

Sol.

40.

Sol.
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ALLEN® .
Official Ans. by NTA (16) 41. Official Ans. by NTA (1)
fX+fx+1)=2 10 . 10 .
S Sol. Let 1= [Mn2Tx] 4 jﬁiﬂégfldx
= f(x) is periodic with period = 2 0 o e
8 2
I = .([ fxydx = 4.'(; Fxydx Function f(x)= % is periodic with
e
1 iod 1"
=4[(f(x)+ f1+x))dx=8 perio
0 Therefore
Similarly , =2x2 =4 X
1=10 [sin27x] dx
I, +2I, =16 bl
Official Ans. by NTA (2) 1
_ [sin27x]
f(x)=¢e " sinx = 10£—ex dx
Now, F(x) = | f(t)dt = F'x) =f(x 2rsi L Tsi
(x) ?[ (td (x) =1(x) zlo[J-[s1n2xnx] dX+J-[51n2XTcx] dXJ
o © 2 ©
1 1
I= j(F'(x) +f(x))e” dx = j(f(x)+f(x)) et dx L
0 0 =10[0+—j—7—de
. . 2 ©
= 2jf(x)—e*dx = 2je-*sn1x-e*dx 1
‘ 0 =-10 [ e dx
1 1/2
= 2[sinx dx
0 A 10(671 _ e—l/z)
=2(1-cos 1) Now,
[=2:1- 1—l+i+l+l 10-e"'-10-e= ae™ +Be’”2 +7v (given)
2 e
2 £_£+ =a=10,=-10,y=0
Iﬁ |§ |2 ...... Sa+pB+y=0 Ans. (1)
2 2 42. Official Ans. by NTA (1)
1- I_ <I<1 —E aF E .
Sol. I, =jx19 (log|x|)n dx
n_, 3 !
12 360 20| 20
I, = (log|x|)lgx— —In(10g|x|)“'l.l.x—dx
11 331 ! x 20
= le|—,—
{12’360} 201, = e20 —nl, ,
.. 201, = €20 - 101
[ [330 331 Ans. ) 10=€ 9
€1360°360 S 201, = €20 — 9],

= 20110 = 1019 + 918
a=10,p=9
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Definite Integration

. ALLEN®
43. Official Ans. by NTA (Bonus)
n/3 -
Sol. gl@)= [ ———— .. (i)
° (sin® X + cos” x)
6
i cos® x
a)= | — ... 1i
g@) ;[(sin“x+cos°‘ X) @)
6
(H+@®2)
T
2g () = —
g (o) p
T
o)=—
g(a) B
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Constant and even function

Due to typing mistake it must be bonus.

44. Official Ans. by NTA (512)

Sol. I= 2jf(x2 )dx {Even funtion}
0

=2

ct—

(4)(3 — g(4 — x))dx

:2(424 —Ig(4—x)dx}

=2(256 - 0) =512

4

0

45.

Sol.

Official Ans. by NTA (3)
%Sf(t)éthe[O,l]
OSf(t)S%Vte(l,?;]

3 1 3

Now, g(3)=[f(t)dt=[f(t)dt+[£(t)dt

0 0 1
1
0

and jo dt < jf(l) dt < j% dt  ...(2)

de< jf(t) de< jl. dt .1

[SSEE

Adding, we get

—+O£g(3)£1+%(3—1)

<g(3)<2

b.)|>—\ W | =




