DEFINITE MIXED QUESTIONS

l .
1. Thevalueofj. sin (Smx)

—dx equals
sin* x +cos” x

1)0 2) 7 3)

(SN

4) 2
Key(1

P c 1 .
Sol Period =27 :>]=I sin”!(sin )

— —dx=>1=-1,=1=0
Os1n X+COS X

s
2. The value of the integral f Md

—3x

1+e 4
Key(o
Sol
5;‘
I_fCOSX+SlnXI
721( 1+eX4

57
4

=2l = f sinx+cosx dx=1=0
—37
4

10037

3 2008 7fsin® x +{/cos® x | [

3+4tanx
o s o — 10g dx =

k3 Ysec® x +cosec’x 3+4cotx

2008

1)0

2) T 3) 10037 4) T
4 2008 2008

Key(1

Sol use J.f(x)dx:.[f(a+b—x)dx

4,

the value of k 1s

Key (3




Sol J~ cosx+xsinxdx_J- i(—tanl cosxjdx
x* +cos’ x ) ax x
E =—lim tan™ cosx +lim tan™ cosx :O+E
X—>0 X x>0+ X 2
k=3
7l2
5 _[ 8+7c0sx2dx:
o (7+8cosx)
2 -2 -1 1
)= 2)—= 3)— 4)—
)7 ) 7 ) 7 )7
Key4
Sol  Multiply and divide by cosec’x and put denominator = ¢
7
o [ -
0 xsmx+cosx)
4+ 44+ 4—r
1 2 3 4)2
)4—7r )2(4—7r) )4+7r ) [4+7r
Key (3
Sol Given = 1O08Y and using by parts
(xsinx+cosx)  cosx
If I —cosec' (x—lj dx =k then the value of k is
1/2 X
1)1 2)1/2 30 4) 1/101
Key (3
t1 1
Sol : I—cosec (x——]dx:k
1 2 X
2
Put le dx=—l2dt
t t
1/2 1 1
:Itcoseclm( jx—dt—k
) t r

|




=-k=k
2k=0=k=0

¢ v equals

8.  The value of the definite ”j 2 (sin x + cos x).

sin x
1) 2Ve™” 2) e 3) 24e™ cosl  4) %e

Key(1

/2
Sol 1= Ie" (sinx +cos x) !

0 \Je'sinx

Put ¢'sinx=¢* = ¢" (sinx+cosx)dx =2tdt

dx

elt‘/4

fI=2 [ di=2]" =2¢"" =2\[e™
0

9. Let J[brcosd'tt:_asm 4tjdf _ asindx then a and b are given by
0 X
1)a:i,b:1 2a=2b=2 Na=-1b=4  4)a=2b=4
Key(1
Sol
Differ.both sides w.r.t ‘x’
bxcos4x—asindx a(4xcos4x—sin4x)
X2 B x2
On comparing b=4a
va= l,b =1
4
A
dx
10. T eeerrenenn
, Xtanx+1
1 2 3 4
1) 2) 3) 4)
4+m 4+ 4+m 4+

Key (4




cos?x

Sol

XCOosX

CcoSs X
fXSiI'lX—i—COSX2 fXSinX+COSX2 X
\ it :
Using by parts rule
[ Cosx -1 +f—xsinx—cosx 1 dx
X °Xsinx+cosx x> .XSil’lX—|—COSX
—COS X 1
= _ +=+C
X XSInxX 4+ cosx X
4 cos’x -1 4 4 16 4
f : de_ﬂ 0 T 4+ :4+
o Xsinx +cosx AA“LI T W T Iy T
h
11. I(ﬁx—4x2)ln(l+Tanx)dx:
0
3 3 2 2
1) 2 2) Zn2 3) = 4) Zn2
192 192 96 96
Key (2
b b i i
Sol I:I4x[——len(1+tanx)d :I4[Z—xjxln[l+tan[z— Ddx
0 0

h
=4ln2jx(——xjdx—l
) 4
3 T
:>1=2m2jx[—— jdx
) 4
3
=7[—1n2
192
2
12, J'xln(3+cosx)dx:
) 3—cosx
Vs T
1) =In3 2) =In3
) 2 ) 6

Key (4

T
3) Zin3 4)0




2r 2r
I= '[(27z—x)ln[3+cosxdxj =2/ = 27zj ln[3+cosxj dx

3—cosx 3—cosx
Sol b i
:>I:27zj.ln(3+cosxjdxzzﬁjln[3+cosx]dx:—]:I:0
3—cosx 3—cosx
@ 2x(1+sin x)
13. If I= I s dx, then the integral part of I is
1+cos“x
—T
Key (9
2xsinx xsinx 72 sinx
Sol 1:2j 5 —4j j
01+cos X 01+c0s X 0 1+cos X

/2
= 47[(—tan_1 (cosx))ﬂ = 47[(0 + %j = 772 [[] =9

0
e
14. 1f [ 2 v = K then the value of J' —2dx equals
0]+ x an AT +2—x
k -k k-1
1) —k 2) = 3) = 4) = —
) )2 ) 5 ) 5
Key(1

Sol  4r-x=2= I&mdt —k

15. Let u= 7 _Cosx cos” x —I/ 1 dx then the value of £ equals
0 1+s1n2x 0 1+tan2x) v
1
1)1 2) 5 3)2 4) 4
Key (3

2

SOluz?(&jzdx:?[ 1 jdx, put x =2t_ 2.[[

» \sinx+cosx 1+tanx

2
j di=2v=>%-2
1+ tan 2¢ v

7. If _[ —cosec' (x—ljdx =k then the value of k is

1/2x X

D1 2) 1/2 3)0 4) 1/101




Key (3

2
Sol J‘lcosecm(x—l}ix=k
2 X

2
1

Put le dx =——dt
t t

1/2 1 _1
= Jtcosecwl(——tjx—zdt =k
) t t

=>-k=k
2k=0=k=0
3n2 .
16. The value of , cos 3x.sin” 6xdx equals
1) 22 2)0 3) 2% 1) 2%
64 64 32
Key(1
Sol
3% 49% ar
I= _[ 4.sin” (3x).cos’ (3x)dx = — I
0 3 0 0
% 4 ()53 715z

:—(9)._[sinzx.cos6xdx:—><9>< —=—
3 8.642 2 64

0
17 .
17. The value of L{)—J.tan(tsm x)dx equals
—> I(J

1) 0 2)1 3)2 4) -1

Key (3

Sol GE= LtMSinxdx:ISinxdx:2
0 (tsmx) 0

7

. 4 . .
sin? x.cos® xdx = 3 _[ sin.cos® x(n + _[ sin’ x.cos® kdx

4r




1) i3 2) (n3 3) 2(n 3 4) 3(n 3

/2 .
19 I sin x -

p l+cosx+sinx

1) Z 2) Zilog2 3) I log2 4) T _1og2
4 4 4 4
Key (3
. X
/2 Sin — /4 Sinx
Sol = [——2 o Sx 4
X p SINX+CosXx

. X
0 sin —+cos —
2 2

Let sinx=A(sinx+cosx)+B(cosx—sinx)

B=—1.

A-B=land A+B=0, 4= >

2

N | =

1= ZX%X%—2x%[log(sinx+cosx)]z/4 :%—bgﬁ

@ AN
20. Iln(cota+tanx)dx, where aE(O,Ej 1S
0

1) aln (sin a) 2)—aln (sin a)
3)—aln(cos a) 4) none of these
Key (2




dx

a
COS
_ I In—\" )
s1n a.cosS x

Sol ’ '
adding 21 = I In

0

j COS X
sinacos(a—x)

dx :j—2lnsma dx ==2alnsina
0

Sll’l a

210 I f(x)= (cos {+sin t)dt then f(x+7) equal to

o'—.x

1) f(x)+f(x) 2) f(x)+2f(z)  3) f(x)+f(§) 4) f(x)+2f(§)
Key(1,4

Sol f(x+7)= x]ﬂ(cos“ t+sin’ t)dt = jf(cos4 t+sin’ t)dt +xr(sin4 t+cos’ t)dt
0 0 X

=f(x)+ xr(sin“ t+cos’ t)dt

X

Put r=x+y=f(x)+ (sin4y+c0s4y)dy=f(x)+f(7z)

ot—y

T x238 x1768 _
22. 1, =_[Sln884st”22x dx, 1, =I(—)dx then find the value of 2.

sin x q (xz—l) 1

(=}

Key (2

% .
Sol I =J-sm884x cos1122x _ 2I sin 884x cos1122xdx
0

0 sin X sin X

sin 2006x —sin 238x

sin X

dx

o3 o

sin 2006x dx _? sin 238x

0

dx

sin X sin X

sin 2kx

Use

: =(2cosx +c0s3x +....+cos(2k —1)x)
sin x

1 1 1
L=2(1+V+—4.. 1+ V=t —
[ / 2005} 2( 375 237}

1 1— x1768 1
2=J.X238( - de=! 238(1+X +x*+.. +X1766)dx

0 0

e

1
= I(XZSS +X240 +...+ X2004 )dX
0




1 1 1

e —
239 241 2005

L,
I2

23, 01f 1, :fxll—sinzx dx and I, :f\/1+sin2xdx then the value of I, .1, is equal
0 0

to

Key(8

Sol  Wehave [f x dx=[fa-x dc=1=1,
0 0

‘rr % S
Also 11:f|sinx—cosx|dx:f— sin X — cos x dx-i—f sinx —cosx dx
0 0 b

. 0 . i
= COSX+smx OA + —CcosX —SsInx 5,
4

= 21+ 1442 =242

SLL =1 =8

1

24. Let F be a positive function and

2 2
a“+a+l a“+a+l

Let A = I sin” X F(sinzxcos2 X)dx, B= I F(sinzxcos2 X)dX

I a1 I a?a-l
2 2

;  Where

aeR, thenE =
A

Key (2

a®+a+l .2 . 2 5
Sol A= , sin xF(sm X COS x)dx
w/2—a”—a-1

a*+a+1

= , cos? xF(sin2 xcos? x)dx

7/2—a”—a-1

2A=B=B/ A=2

/2 /2 2
25. Given Ilnsmxdx——ln— and I[ j dx :kllnz thenk=..................
2 sin x 2
Key (2
Sol




/2 /2
/2
I= I x* cosec’ xdx = [—xz cot x]o + I 2x cot xdx
0 0
/2

2
i +2[xInsin x];”2 -2 I In sin xdx
0

=0+ Lt
x—=0" tan x

=0-2 Lt xlnsinx—Z%ln%=7zln2

x—0"

.COS X

Ny lnsinx: 1 sinx _0
x—0" l/x x—0" _i
x2
26 s sin? 9XdX_
' o sinx
1 1 1 1 1
Di1+=+=+.... += 2) =4+ —+....... + —
) 9 )2 4 18
1 1 1 1 1 1 1
)1+t —F =t et D1+ + =ttt —
) 5 7 19 ) 5 17
Key (4
Sol Observe that
i i i ) sin® 9x
sinx + sin3x + sinS5x + ........ +8inl7x = —
sinx
2 . 9 z
sin“ 9x cos3X cosbx cosl7x)2
f_4dX:—cosxnL it ———
, sinx 3 S 17 ),
T P e S
g tgto T
sinx+sin2x+sin3x sin2x sin3x T
277 If f(x)= 3+4sinx 3 4sinx|' then the value of J‘f(x)dx 1S
1+sinx sin x 1 0
1)3 2)2/3 3)1/3 4)0
Key: 3

Sol: C,—C~(C,+C)= f(x)=sin3x

28. lvftan_l \/\/;—1 dx =

10

10




) T3 )T 31
Key (3
Sol \/;—1:t2:>x=(t2+1)2

1= jftan‘1 td(’ +1)2 =tan”' t(¢ +1)2 f— ﬁ(ﬁ +1)dt
=16_n_(£ tjﬁ:m_“_zﬁ
3 (37,
29. jcot‘l(l—x+x2)dx =
0
1) %—logZ 2) %+log2 3) 7—log2

Key(1
Sol j‘tan"1 ; dx =Jl‘tan"1 M dx
d l—x(l—x) ! 1-x(1-x)
J.tan‘1 xdx +I tan™' (1—x)dx = 2_[ tan™' x dx

30. f cot™' (tan x)dx =

-2

7 2r 27’
TR 3
Key (4
Sol I= 7jfc0t_1 (cot (%—xjjdx [ periodis 7]

cot™ (cotx)= {

x0<x<7r/2}

T
7r+x5<x<7r

31. Tsin_1 (sinx)dx =

s

4)16_“'
3

4) 7r+log2

+2\/.7_)

11

11




nZ-t Nn_*_ 3 4)—
)z -2 )z )
Key (2
2r /2 37/2 2 _72_2
Sol I sin”' (sinx)dx = I xdx + I (7 —x)dx+ I (x—27)dx =
-r/2 —/2 /2 3z/2 8
3 2
32. The value of the integral J.(tanl X itan' 2 Hde is equal to
e} x”+1 x
) 2) 27 3) 4r 4) 6x
Key(1
b O Lxt+1 1 V4
Sol Izl[(tan 2 +1+tan < jdxz-!.zdx:(:;—l)zzﬂ'

33. JLTan_1 (1—x+x2)dx=

T V4 T
1) In2 2) % 3) 7 4) Z-mn2
Key(1
0 > 1(77 _l(x 1-x)))
Sol {tan (l—x+x)dx='(|l5—tan k%ﬂdx
=§—'[(tan_1 (l—x) +tan” x) dx
:>%—2itan"l(x)dx=ln2
1l+x+\/x+x2 _
34. _l.—\/;+m dx =
_ _ 2(242-1 _
1) —Ji ! 2) 2[—‘/53 IJ 3) 222 - ) 1) 2@ !
Key (3
T (VT +45)
Sol !)‘ \/;+\/1+_x dx

12

12




:i«/dezg((H )3/2) (zf)

35. J.Xé—a)dx is equal to

(2x’
1
1) 0 2) -1
1 1
3) _E 4) _g
Key (4
()
Sol | %) 4 and proceed

1)0 2) 2 3)3

Sol I=Ij((2x—2) xzs_zix+5jdx

2

:[xz —2x—§log(x2 —2x+5)j0 =0

1 dx
37 IO (5+2x—2x2)(1+e2_4x) -

- Jﬁ+12 Ji1+1
) 4 | o )2J_ Ji

1 Jii-1 1 Jii-1
3)rg{r]‘”r [mJ

Key(1

4)4

13

13




14

Sol I j dx
0

2-4x

21 = d
) (5+2x 2x )(1+ez—4x) '
:J'I dx \/_+1
054 2x—2x* J_ Ji1-1
[ S B
38. If dx = J then f xox is equal
4 2
2 VX =X+ 1+X7l /gx X+——1
to..........
1)-1] 2)0 3)J 4)2]
Key4
Sol
3 be! 1
d _
Il[\/ 2 lzdxandIZ—f Xl X—E I
1—|—[X—] B3RP+ -1
X X
3 3 42
12:f1 11 —tizdt:f tQ dt = I
2 tis 72_*_1:2_1 2 t _t +1
and [, =J L -1, =2d
‘ 1
39. | dx =
o(x +3x+2)
2 4 N4 10e2 1 10e H2 21002
) 3+210g3 )3+log3 3) 3+10g2 )3 210g3
Key (3
Sol

14




1 1 1

1 1

(x2+3x-|—2)2 :(X+1)2 +(X+2)2 _2(

40 33/2 x3
. —d
! (4x*+9)" i

12 2)° 3) L
)16 )8 )16
Key (4
Sol using the substitution 2x =3tand
32
1= —J.siné?.tan2 0do
169
41.
1)0 ) w3 3) 22 _
Key (3
Sol I:fX8—4X7—|—6X62—4X5+X4 dx
° 14+x
:f[x6—4x5+5x4—4x2+4— & > [dx
5 1+x
22
=——m
\‘ 2 \.
42. Let 1, :/ - &6 dx, 12:/ X&6dx then
v 1+x v 1+x
1)1, =21, 2) 1L, =21, NI =1
Key (4
. 1. )
Sol Putting x = —inl,, givesI,.

x+1_x+2

|

4)3
)32

4) ”n-!-g
g 4) L =1

15

15




16

0 0 2
43. Ifu:.[# and V:J% then
o X +7x°+1 o X +7x°+1
Hu>v 2)u<v Hu=v
4) y=T
)u -
Key (3,4
r 1 1 -1
Sol u=J. Z 5 X Putx=-, dx = —=dt
o X +7x+1 t t
0 0 2
1 (—dtj t2dt
=] B
wtl“+t72+1 t o U7t +1
=u=vVv
So, u+v=2 =T L+x®
’ y 0X4+7X2+1
1
w(l"‘xzjdx /2 dt -
el ke
o(x_) L9 n2
X
44, The value of _[tm tdt2+ J'm at s
1/e l+t 1/e t(1+t2)
1 T 2 ¢t dt
1) —— 2) 1 3) & 4) =
) 2 +tan’ x ) ) )71"|‘*11+t2
Key(2,4
Sol Let1=j°°” d
Ve t(1+17)
Putt=l
z
1
dtZ—Z—de
1
I:J«tanx —?dZ :J«e zdz
e 1(1 1) tanx(22+1)
— 2
z z

16




. tdt
" Jianx (1+t2)

. [ranx tdt cotx dt
o J.l/e (1+t2)+>|.l/e t(l+t2)

tanx t e t
_jl/e (1+t2)dt+ tanxmdt

Also, EII dt2=i 1 dt2=i.tan‘11 =i.£=1.
o1+t TI01+1¢ T 7T 4

1 100 1 101 I
45. = [ 1-x* Tdx, L= [ 1-x¥ "dx then i —
Key(1
Sol

(Here [.] denotes G.I.F))

(' 50 1 50 100
I, —L 1-x7 1-x dx
=1 —j;lxso 1-x* " dx

1 100
:Il—fXI—XSO x*dx
0

Using by parts we get
1 5051
[ =1]1 = I
: 2[ " 5050] 5050

17

17




o 2

46. X dx = T then n =
[XQ—}—I x*+4 x*+9 n+2!
Key (3
Sol Use partial fractions and integrate to get [ = IQLO ..n
47. 1f [—F— dx=—, thenk =
Key (2
Sol
Put x = tan 0 = dx = sec? 6d6
2. %
SI= f tan7 0 .sec? 0do = fsin2 0.cos® 06do = 2
, Sec 0 5 15

1 4\’
29f({1-x ) dx

48. Find the value of 10 -
4[(1—){4) dx
0

Key (7

Sol 1=(})(1—xf)7—ldx

T

1
7 1 6
={x(1—x4) } +7><4jx(1—x4) x3dx
0

0

1 4\0 1 4\0 1 4\0
:—28j(1—x ) dx+28j'(1—x ) dx:—281+28f(1—x ) dx
0 0 0

1 4
29I—28j(1—x )dx
0

1 2\
29[(1—){ ) dx
0

1 4\7 =7
4j(l—x ) dx
0

1

49. Let 1, :-(i).(l—xso)loo dx; I, :j(l—xso)lo1 dx Then %:

0 1

Key(1

18

18




Sol 1) 201 5) 200

19

3)1 4)2
5050 5051
2
50. If f(2-x)=/(2+x) and for all r and If(x)dx:S then
0
50
jf(x)dx:
0
1)0 2) 125 3) 25 4) 50
Key (2

Replace ¥ with 2 —x
f(x)=f(4-x)=f(4+x)

f(x) is periodic with period is
jjof(x)dx = I;gf(x)dx+.[j;)f(x)dx

=24[" f(x)de+ [ f(x)dx =25 f(x)dx =25(5)=125

51. Let f(x) be a differentiable function on R such that f(6+x)=/(6-x),

k+4

f(4+x)=f(4-x) and f(7)=1 and jf(x)dxzs then the value of

;
.fxf'(x)dx equals
3

1)1 2)-1 3)2

Key (2

Fisperiodicwithperiod=4,

61 = 5], = )= () 7)) () =5 = 0)0) =300 =5

cosX * 3
59 It _Je sin x, for|x|<2 h Jee
/() { 2,otherwise - J;f(x) y

19




1)0 2) 1 3)2
Key (3

Sol Solution we have,

if(x)dx :j e sin xdx +i 2dx
) )

-2

COS x

. g(x)=e""sinxisan odd function

=0+2(3-2 r
i ( ) '.J.g(x)dx:O
2
1 ¢ b —t
53. Ifje—m:athenj edt _
o t+1 S t—=b—1
1) 2)—ae” 3)-be ™
Key (2
Sol
1 et
a:!tﬂd

i y+1
t=b-
Put Y
dt =—dy
——'a

54. The natural number n(<5) for which

1)2 2)3 3) 4
Key (2

1
Sol We have I, =je"dx =e—land for n>1

0
1

I, = [ex.(x—l)n} —n.(i:ex (x— l)n_1 dx

0

L=—1-2I,=—1-2(2—¢)=2e-5

20

4)3

4)ae’

18

45

20




I,=1-31,=16—6¢

55. If f(x)=2 and j(f(x)+f“(x))sinxdx:5 then £(0) is equal to
0

1)7 2)3 3)5 4)1
Key (2
Sol ]Ef(x)sinxdx+]Ef"(x)sinxdx =
I 1 I 1
Use by parts
= f(7)+f(0)=5
2+ £(0)=3

2 )

56. j e(m)2 dx + 3.3[ e9(§—xj dx =
1
3

1)0 2) -1 3)-2 4)Je
2 2
Key(1
Sol In 7, put x+5=¢ and In I, put 2-3x=z

LO ¢ dt —LO e dz=0

1
57. Iffl_y:wfy dx and y(0)=1 then y(2)=
X
0

2 2 2 2
e —e+1 2¢" +e-1 e—1-2e 2" —e+1
1 2 4
) 3—e ) e-3 3) e-3 ) e-3
Key (3
Sol Let I;ydxzﬂe(l)
day _
cz’)c_JhL/1

21

21




dy _
Jm—fdx

log, (y+A)=x+c
When x=0log,1+4=c¢

log, y+A=x+log,1+1

YA _
1+ 4

y=(1+4)e" -1

From (1) I;((l+l)ex —Adx=2

1
(1+4)e" ~ax) =2
=(1+A)e-A-1-1=2

e=31+1-ed

.-,y(x):(1+§:ijex_§:l L) e

B 207 —e+1
R
100

58. If If(x)dx:a , then %Uf(r—l+x)dx]:

r=1\_o

1) 100 a 2)a 3)0 4)10 a
Key (2

100

Sol ;[j;f(r—l+x)de=_(i).f(x)dx+_(i;f(l+x)dx+j;f(2+x)dx+....+':|:f(99+x)dx

100

=j]'f(x)dx+:[f(x)dx+....+Q.Ef(x)dx

{using shifting property}

22

22




= If(x)dx:a
0
J.etzdt
59, Lixt—=
x—0 l_ex
)0 21 3) -1
Key (3
x2
Sol Required limit = Lt —
x—> _ex
60. lim(1+x)[e" ™ dt=
0
1)1 2) L 3) L 4)4
2 3
Key (2
“eldt x’
Sol L=1imL—2=lim SR
A
et . —— 5
I+x I+x (1+X)
Ly 1 1
I+x (1+x)2
f(t)dt
61. lim—2——=— equals
x—)E 2 s
4 X"T——
16
(1) 2¢(2 2) 2¢(2 (3) Ef(lj
2 =) = 2
Key(1
Sol Required limits is of the form %, so it is equal to
‘ 2secxsecxtanxf(sec2x) ~ sec’ xtanx f(sec2 x)
lim 5 = lim
x—)E X X—)E X

4

4

23

23




24

) 8
62. f:R—R is periodic with period 4 and r(x)= {2_x1’§ < xjj. Then_[f(x)dx =
x—12<x< °

176l 2)782 3) 802 4)783
)763 )783 ) 803 )784

Key (2
Sol 1= 2j-f(x)dx+3jtf(x)dx

63. Let a,» and ¢ be positive constants. The value of 'a' in terms of '¢' if the value of

1
integral I (acx b+ apx 3b+5) dx 1is independent of ‘b’ equals

0
1) \E 2) = 3) @ 4) \E
Key(1

Sol If the integral is independent of b, then 1'(b)=0

=1'(b)= e +D[£(b+2_2ﬂ e +£ 2
(b+2) 30 b+2 (b+2)° 3| (p+2)
= ! E—ae ——3—ac:>a= 3¢
_(b+2)2 3 - -
2—tan2z 2—tan2z
64. Let I = J xf(x(3—x))dx and let 1, = J f(x(3—x))dx
SCCZZ SeCZZ

. : : : I
where ' /' is a continuous function and 'z' is any real number, then 1—1 =
2

1
12 2)!
3) 4)NONE

Key(1

SOl sec 2z

24




2—1}&1122.
L= [ 7(x(3-x))dx
SECEZ
I-tan” 2
2= [ (3-x)5{(3-x)x)dx
SECQZ
2—1}&1123
2= [ 37(x(3-2))dx
SE-'CEZ
I-tanz
=3 | (-
25 =3I,
43
L 2
65. =
e 2L 3)e-5 4)e—5
e
Key (2
Sol
1/n 1/n
Lety—hm(n') —lim(n—:j
n—>00 n n—w n
:>logy=1im1 log[l 2 N 2}
n—®pn n }’l n n
—hmz log— Ilogxdx
4n
66. If Lt >’ n ~=4 then 104 =
n—)oorzl\/;(3\/;+4\/;)
Key(1

25

25




1
dx 1
n—>c0 2 210
= ”(3. r+4J p 0Nx(3x+4)
n n
S 104 =1
67. The value of hmz =e-x, then x is

now S’ r+3)

Z\/_Z
68. If fim o=Vt ~X then find k.

n—om
>
r=1

Key(8
. \f S
n n 1
z\/;zi r=1 nr=1\/?
Sol oG lim — n
e Dl o n(1+1j
2 2 n
1 1 1
=2xj&dxj—dx
0 o VX
1 1
X3/2 X1/2
I T
2 Jol 2 Jo
:2><z><2:§
3
k=8
11
1/ain a+ka a}
n
69 rllg}o; i is equal to
Key(1

26

26
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L A
]
Sol lim "

X a
L a+
a 0
_a 1
a+l a+l1

70. If the value of the definite integral _[; 207, x™ (1-x)" dx is equal to % then k is
Key(1

Sol I= I; 207, x™ (1-x) dx integrate by parts

Integrate six more times

!
1=207, 7 J‘lxmex:L:L:k:l.
7201.202.203.204....... 20770 208 208
X 2
71 If it ,t dt =1 then the value of ais .......................
Hoo(x—smx)\/aﬂ‘
Key (4
X 2
[ ——ar 2 2
Ip 2Nty al -1t al
Sol =0 x—sinx  0a+x(1-cosx) 0 Jarx (2sin2;j
:i:1:>a:4
a

1

72. Let I, :j(l—x”)n dx and if L :1+i then 4 equals
a

0 n+l

27




28

1) n 2) n+1 3) — 4) j
n

S | =

Key (4

Sol I, =j(1—x”)n+l.1.dx= {(l—x")n+l .x}l —

0

(n + 1).(1 — x“)n (—ax“_l).xdx

S S——

(1 o\ [ I | 1
:(n+1)a..|;(l—x ) (¥ =141)dx =(n+1)at, —(n+1).al,, = ™ =1+(n+l)a =A=—
73. Let ‘" be a one-one continuous function such that (/’(1):4, , given
2 6
that j.f(x)dxzzo then the value of J.f*‘(x)dx equals
1 4
1) 6 2) -8 3)-10 4) -12
Key (4
1(2)
Sol [ rax f(x)=t = x=f(t)=>de=f"(f)dt
1

)

|
_———
o~
~
—_
~
N—
SN
1l
—_
o~
o~
—
o~
N—
N—
—_ [\
|
_——
~
—_
~
N—
SN
[l
)
~
—
)
N—
|
—
~
—_~
—
N—
|
)
S

1
74. The value of / = j (n(cosx)dx has the same value as that of the definite integral

0

given below
1 1 1 1
Inx UInx 1 Inx 1
1) dx 2) dx 3)— dx 4) dx
‘([ 1_x2 ct‘)[l\/l_xz 400521\/)‘:_)‘:2 c<;[2 1_x2

Key (3

Sol cosx:\/;:>I:wj.2]fn(«/;). 1 .Ldtzij. tnt dtzijl fnx dx
1

28
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1
75. Let f(x) be a continuous function such that If(x)(zx—f(x))dxzé then the
0
value of f(3) equals
1)1 2)2 3)3 4)6

Key (3
Sol G.I:i(xz—(f(x)—x)z)dx:% :>_(i;(f(x)—x)2dx=0

:>f(x)—x=0:>f(x):x

= f(3)=3
;“02+bz
76 f * dx =
3%+ \/(xz—a2>(b2—x7)
1) = 2) = 3) % 4) ~
) 12 ) 24 ) 6 ) 4
Key(1
Sol Put x* =a’cos’ t+b’sin’ ¢
2 2
.'.xdxzb —d .sin 2t dt
="
12
L/, n 1
77. Th [ f dx =
e value o !(r;_rl(x+r)j(;x+kj s
1) n! 2) (n+1)! 3) n.an! 4) n(n+1)!
Key (3

Sol  put (x+1)(x+2)(x+3) ...... (x+n)=t

Take log and differential

n+1)!

" (n+1)!
[Z ! jdxz%dt Sl = J. dt=n'n

T x+k

29
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/8. If f(x) be a continues function for all real values of X’ and satisfies

jff(t)dt :%2+Tt2f(t)dt, then _1[ f(x)dx =

2

1) log(gj 2) %log@J 3) 2log(§j 4) %10g(3
Key (2

Sol
differentiate w.r.t ‘x’
f(x) :x—xzf(x)

X
1+ x*

/(%)

/9. If a,p(B>a) are the roots of g(x)=ax’+bx+c=0 (a0) and f(x) is a even
function, then

\Jb* —4ac

[24]

1) ‘S‘ 2) 3) 4) Jb* —4ac

Key (3

Sol g(x):a(x—a)(x—ﬂ)

b

Use if(x)dx =jf(a+b—x)dx

a

80. If f(x) is a function satisfying f (ljﬂcz f(x)=0 for all non — zero x, then
X

cosect
j /(x)dx equals to :

sind

1) sin&+cosecl 2) sin® 6 3) cosec’d 4)0

Key(4

30
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Sol f(§j+x2f(x)=0:>f(x)=——2f(ij:>1= j f(x)dx= j —%f(ijdx

Putlzt:—izdx:dt:ﬂ: [ r(e)a

X X

cosect

cosect
=I=— [ f(t)dt=—I=21=0=1=0

sind
81. Let f:[1,3] > R be a function defined by /(x)= jt(z2 ~3t+2)dr . Then the range of

f(x) 18

1)[0.2] 2) [—%,4} 3)[—%,2} 4) H’l}
Key (3
Sol  £(x)= 0= x = 2(interior point)

F=0 f(2)=-; f(3)=2

1 1 2
82. If 3f x +2f[— == —-5¥x =0 Then ff x dx =
X X 4
A) 3In2 +4 B) 3In2—-4 C) 3In2 -8 D) 3In2 + 8
5 5 5 5
Key (3
Sol putlforx
X
1
3f|—|[+2f x =x-5
X

Solving with given relation we get

§—2X—5

X

fx ==
5

2
Now ff X dX:é 3In2—8
1

31
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4 4 4
83. Iff x :aX2‘|‘bX‘|‘C,ffxdxz1,lifodsz,fXQfXdsz Then in the
0 0 0

interval (0,4); f(x)=0 has
1) No root 2) exactly one root
3) at most one root  4) at least one root

Key (4

4
Sol fx2—2x+1fxdx:0
0

4
:>f x—1’fxdx=0
0

= f x Changes its sign in (0, 4)

-.f x has at least one root in (0, 4)
1 1

BAIff x =x+ [ x+tftdt Then [f x dx=
0 0

1) —4 2)4 3) —7 4)7
Key (3

Sol fx =x +

1—{—jf t dt
0

1

ftf t dt]
0

— Ax+B

1
Where A=1+ff t dt
0

1
&B:ftftdt
0

Solving for A & B we get
A=-6B=—4
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