13.

Ans.

Sol.

14.

Ans.

Sol.

If

T

4
3/sin2x sinxdx = kji’/cost cosxdx then the value of k? is .

O eV [ 3

2

2
l, = ji’/sian sinxdx  ...(>I)
0

b b
- If(x)dx - jf(a +b-x)dx
0

l\)l?—l

jdsm 2x-cosxdx ... (i)

0

(i) + (if)
s 2= T?/sin 2x[ sinx + cosx |dx
0

2a a
j f(x)dx = 2jf(x)dx if £(x) = f(2a— x)
0 0

{Usin2x [ sinx + cos x |dx

ly =

o'-—..p\;\

$/sin2x -sin(% & xj J2dx

|1=

O e AN | 3

ANa

w =j\3/0032x -cos X+/2dx
0

—k=+2 ork? =2

T 3x2 41 A
I dx = —- where i, n € N-and gcd(}, n) = 1, then find the value of  + n
n

3 (2 =1y

61
Note that (x + 1) = (x — 1)° = 2(3x2 + 1)
4 4 4
Hence = IXH _(X 1) dx =1j dx3—j dx3
2 (x+1)3(x-1)° 219 (x=1" J(x+1)

1
2

(R Kllj (1_1ﬂ=£
2x+17 2(x-1° |, 25 9) (9 225
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15.

Ans.

Sol.

16.

Ans.

Sol.

17.

Ans.

Sol.

18.

00
Let f(x) be a function satisfying f(x) = {100) vx>0. If jf(x)dx 5 then find the value of _f —f(X)dx
X X

10
100
1°f(x) ) o, L0 ) 100t 100
j I « I =5 +j 100 .t( 2 j (substituting x = —)
1 10
10 10
=5+ [f 100 dt-_ 5+j—o|f(t t=
t t / t
Evaluate
1002 d 1003
2005[ VT XJ - I 10032 — x2 dx
1002° -x° +1003* -x* 100 = k, then find the sum of squares of digits of
I\/1—x2 dx
0
natural number k.
29
1002 R > 1003 1002
2005 I V1003 ‘X20‘0*5/1002 A j V10032 = x2 dx j\/10032 2 gx— j 10022 — x2 dx
0 1002
1
j\/1—x2 dx j\/1—x2 dx
0 0

(10032 4002%(%)
- ~ 2005

Y

Hence 22 + 52 =29

nl4

1
Letl, = I(1+tanx j then find the value of L
5 1+x) (1+x2) I,

4
Substitute x = tan® in L.

n/4 n/4

- do =I ol If(x I (a+b—x)dx
2 2
o (1+tan@)® < (1+tan(%—9j)

= L= —

nl4 2
_ j(1+tan9) 40
5 4

If f, g, h be continuous functions on [0, a] such thatf(a—x)=f(x),g(@a—x)=—g(x)and3h (x) —4 h

(a — x) = 5, then find the value of f(x) g (x) h (x) dx

[y —
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Ans. 0

Sol. |

j £(x) g(x) h(x) dx
0

a

f(a—x) g(a—x) h(a—x) dx =j f(x). (-g9(x))
0

. 30()-5
4

[S Y m—

__ 37 57
1= ! f(x) g0 () + ! f(x) g(x) dx
1=231+0Ll1=0
4 4
%I=O = =0 f(x) g(x) dx =0

f(x)g(x)dx ... (i)

—
<
1

O ey, O

f(a—x) g(a—x) dx

— —
e e
1l 1l
O ey, O O ey, O

f(x) (~g(x)) dX ... (ii)

(i) + (i) 2L =0 = L=0

1

. n/2 n

19. Iff(x) = 22X v x ¢ (0, x], If % j f(x)f(g—xj dx = jf(x) dx then find the value of k.
X

0 0

Ans. 2

Sol. 1I= jf(x)dx B

T .
Sin X
0 0

=22 dx W
X

I=If(n—x)dx =1de = IS'”X dx ()
T —X T—X
0 0 0
(i) + (ii)
- 2I= j Bl Ej SRS )
i T—X 2 0x(n—x)
Ll 3 T
2 2 Sln(z—Xj
Now EIf(x)f T _x |dx =£j‘smxx dx
2 2 2J x T
0 0 ~—X
2
gs;|nx COS X i sin 2x
= Ej— d = 1 j dx -
2J x 4 (n
0 —=X 0 X|—-——X
2 2
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20.

Ans.

Sol.

21.

Ans.

Sol.

= EjL’”dt . where t = 2x . (iv)
8)t(n_t

(iii) + (iv)
= Ejf(x)f(%—xjdx = E';f(x)dx

3n+a
Let a be a real number in the interval [0, 314] such that j | x—a-m7| sin(gjdx = —16, then determine

-n+a
number of such values of k.
25

3n+a
Let I= j |x—a—n|sin(gjdx Letx—a-n=t

—T+a

2n 2n 2n
= I= I|t|sin tHa mlat = j|t|cos a4t = jt dosPabIl oo Sty
2 2 2 2 2
-2z -27 —27
2n 2n

= It ZCosicos1 dt = 2cos 2 jcos b dt Let t =y
2 2 2 . 2 2

-2z
BCos(ngycosydy = 8cos(§j{y siny +cosy};B = —16cos(§j
Now 1=-16 = cos (§j=1 = a=4kn, kel
Hence number of value of 'a' is 25.

1 1
Iff(x)=x+ jt(x +t)f(t)dt , then the value of the definite integral If(x)dx can be expressed in the form
0 0

of rational as % (where p and q are coprime). Find (p + q).
65
1 1 1
f(x) = x + jt(x+t) f(t)dt : () =x+xjtf(t)dt+jt2f(t)dt
0 0 0
1 1
Let jtf(t)dt:a & jtzf(t)dt=b Hence f(x)=(a+ 1)x +b
0 0
1
_ _a+1 b
so a= !t{(a+1)t+b}dt—T+§
—~  4a-3b=2 . (1)
’ a+1 b
- [+ _ b
& b !t @+ trbpdt="0 2
—~  8b-3a=3 .. 2)
from(1)&(2)a=§ & b=E
23 23
1 1
6 6 _ 42
ftydt = — [ (8t +3)dt = —.7 = =2 +q=65
s0 !() 23£<+> 5 7=5s =  P*a
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22. If the minimum of the following function f(x) defined at 0 < x < g

T

2
f(x) = jcos@ +J‘i is equal to fn(a+f) where a, b € N and b is not a perfect square then find the

value of (a + b)

Ans. 11
X /2
do do
Sol. f(x)= —_
) E';coseJr-I sin®
, 1 1 sinX —cos X
=>f(x)= ———
COSX sSinx sinX-—cosXx
f'x)=0 = x= F

4
= f'(x) changes sign from (=) to (+) hence it is a point of minima.
n/4 n/2 n/4
Now f (%j= I sec0do + j cosec do = ZI sec0do = 2In(secG+tan6) “=2im(y2 +1)= (3 +8)
0 nl4
Hence a+b=11
Matrix Match Type :
23. Match the following:

[X] — greatest integer less than or equal to x

Column- Column-ll
z (p) 4
(A) 25."(tan6 (x—[x]) + tan* (x - [x]))dx =
0
2 2
(B) I, = J‘de @

1 2
" =I2(x+1) +11(x+1)+14dx then 1, +1, =

A x+N* +2

3 100
2 | B i o § iy

C) || tan™ tan™ dx = (r)
( ) TI::[( X2+1+ X j 3

(D) f(x) = 2=X cosn(x+ 3)+i2sinn(x+ 3) where 0<x<4. | &3
T X

The number of points of local extrema are

0 2

A)A—-s;B—->rC—-qg,D—q B)A—-s;B—>s;C—qD-or
C)A->s;B—-r,C—->s;D—q D)A—->s;B—-r,C—-rD-—q
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Ans. (A)

Sol. (A)I= 25]2(tan6 X + tan* x)dx =25 (tan4 X + sec? x)dx

O'——.AIT—!

2
(B) Letx +1=tin Iy then I, +1, = j(x2+7)dx=%
2

Tax =
2

N |

0
(C) Let |=j-"d
-1

o'—.w

(D) f'(x)=0 atx =1, 2, 3 but x = 2 is point of inflexion

Subjective Based Questions :

24. Evaluate j. dx
- (5 +2x—2x2 (1 + e(z“‘x))

Ans. L 1141
NN
1
Sol. I = (1
-([5+2x 2x%)(1+e2™4%) ()
1 o b b
= B f(x) dx = | f(a+b—x)dx
-0[[5+2(1 X}=2(1- x)*] [1+e2 4" yj !
;
-([5+2x 2x? (1+e2+4x)
1
. dx
j — )
O (5+2x-2x*)(1+e )
M +(2)
1 1
— o =I X 41 d);4 =I dx .
A — 2x2)(1+ €2 %) 0 (5+2x-2x%)
N =_1j dx
2
2o(xz—x—5) 24 i (VT
2 e
2 2
.
S
=1- 1 ﬁn 2 2 =L()n 4\/ﬂ+1
2 | Vo1 11 (V11-1
2 2

;
25.  Evaluate I({ 2x} = 1)({3x} - 1) dx, where { } denotes fractional part of x.
0

19

Ans. —
72
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Sol. j({ 2x} - 1)({3x} - 1) dx

1/3 1/2 2/3 1

= j(2x-1) (3x = 1) dx + j(2x-1) (3x = 2) dx + j(zx—z) (3x = 2) dx + j(zx—z) (3x — 3) dx
0 1/3 1/2 2/3
1/3 112 1/3 1 19

= j(@x2 ~Bx+1)dx + j(@x2 ~7x+2)dx+ I(6x2 —10x +4) dx + j(@x2 ~12x+6)dx = .
0 1/3 1/2 2/3
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