
MATHS

INTEGRAL CALCULUS, DIFFERENTIAL CALCULUS, ALGEBRA

DEFINITE INTEGRATION & ITS APPLICATION

Example

1. Evaluate 

Watch Video Solution

∫
2

1

dx

(x + 1)(x + 2)

2. If , then �nd .

Watch Video Solution

f(x) = {
x + 3: x < 3

3x2 + 1: x ≥ 3
∫

5

2

f(x)dx

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_rFbi102B1GgM
https://dl.doubtnut.com/l/_Jpoi0jf99Grd


3. Evaluate .

Watch Video Solution

∫
8

2
|x − 5|dx

4. Show that 

Watch Video Solution

∫
2

0

(2x + 1)dx = ∫
5

0

(2x + 1) + ∫
2

5

(2x + 1)

5. Evaluate 

Watch Video Solution

∫
1

− 1

dx
3x + 3−x

1 + 3x

6. 

Watch Video Solution

∫
−

cos xdx

π

2

π

2

https://dl.doubtnut.com/l/_P4uMwhi96273
https://dl.doubtnut.com/l/_dbrxKNvlRaOJ
https://dl.doubtnut.com/l/_BKs15U8aB0Up
https://dl.doubtnut.com/l/_AzFUPiD28g01


7. Evaluate 

Watch Video Solution

∫
1

− 1
log( )dx

2 − x

2 + x

8. Prove that

.

Watch Video Solution

∫ dx = ∫
0

dx =
g(sinx)

g(sinx) + g(cos x)

π

2 g(cos x)

g(sinx) + g(cos x)

π

4

9. Evaluate 

Watch Video Solution

∫
π

0
cot x. cos 2xdx

10. Evaluate 

Watch Video Solution

∫
π

0
dx

dx

1 + 3 cos2 x

https://dl.doubtnut.com/l/_WXjKYlLjxLLZ
https://dl.doubtnut.com/l/_p3cSi3pWBQ76
https://dl.doubtnut.com/l/_7Eu9SZ5U8er8
https://dl.doubtnut.com/l/_TPbUU4J9UzWR
https://dl.doubtnut.com/l/_fiQZSziN1z0h


11. Evaluate : 

Watch Video Solution

∫
∞

0

(cot − 1 x)
2
dx

12. Evaluate , where  denotes the fractional part functions.

Watch Video Solution

∫
5

− 3
e {x } dx {. }

13. Evaluate 

Watch Video Solution

1000

∑
n= 1

∫
n

n− 1

|cos 2πx|dx

14. If , then �nd .

Watch Video Solution

F (x) = ∫
x2

x

√tan tdt F ' (x)

15. If  then �nd F (x) = ∫
x3

x2

dt
1

ln t
F ' (e)

https://dl.doubtnut.com/l/_fiQZSziN1z0h
https://dl.doubtnut.com/l/_GDYEJsOax4Hs
https://dl.doubtnut.com/l/_ZJ8XQSUBzd5H
https://dl.doubtnut.com/l/_fZ4ZoRFso3O7
https://dl.doubtnut.com/l/_g4BFJjkzYxWC


Watch Video Solution

16. Evaluate : 

View Text Solution

Lim
x→ 0

∫
x2

0

sin √x tan √xdx

x4

17. Let , then �nd a point of minimum.

Watch Video Solution

f(x) = ∫
x

0
(t − 1)(t − 2)

2
dt

18. Evaluate,  being parameter.

Watch Video Solution

∫
1

0

' b'
xb − 1

lnx

19. Evaluate , 'a' being parameter.

Watch Video Solution

∫
1

0

dx
tan− 1(ax)

x√1 − x2

https://dl.doubtnut.com/l/_g4BFJjkzYxWC
https://dl.doubtnut.com/l/_XJlppVG29TH4
https://dl.doubtnut.com/l/_L3rBuVeNoqxx
https://dl.doubtnut.com/l/_6UM5EymWLAlp
https://dl.doubtnut.com/l/_NRnxcrISwGf0


20. Evaluate .

Watch Video Solution

∫
−

sin3 x cos2 x(sinx + cos x)dx

π

2

π

2

21. Evaluate 

Watch Video Solution

∫
π

0

x sin7 x cos6 xdx

22. Evaluate : 

Watch Video Solution

∫
a

0
x5 / 2√a − xdx

23. For  arrange  and 

 in ascending order and hence prove that 

.

Watch Video Solution

x ∈ (0, 1) f1(x) = , f2(x) =
1

9 − x2

1

9 − 2x2

f3(x) =
1

9 − x2 − x3

ln 2 < ∫
1

0

dx < ln 5
1

6

1

9 − x2 − x3

1

6√2

https://dl.doubtnut.com/l/_NRnxcrISwGf0
https://dl.doubtnut.com/l/_0V9B7mRjtlpo
https://dl.doubtnut.com/l/_B5BH75K0P6g5
https://dl.doubtnut.com/l/_eLnOhCGupLMK
https://dl.doubtnut.com/l/_2kqnuKrDk7Vs


24. Prove that 

Watch Video Solution

1 < ∫
2

0
( )dx <

5 − x

9 − x2

6

5

25. Estimate the value of  using (i) rectangle, (ii) triangle.

Watch Video Solution

∫
a

0
ex

2

dx

26. Estimate the value of  by using .

Watch Video Solution

1
e
0

x2

dx
1
e
0

x

dx

27. Evaluate 

Watch Video Solution

Ltn→ ∞ [ + + + .... + ]
1

1 + n

1

2 + n

1

3 + n

1

10n

https://dl.doubtnut.com/l/_2kqnuKrDk7Vs
https://dl.doubtnut.com/l/_2CmGd9lRtRfw
https://dl.doubtnut.com/l/_ciujsQqbKfAZ
https://dl.doubtnut.com/l/_zM6ZHxYvpXqW
https://dl.doubtnut.com/l/_vVpFl5EZ6nA6


28. 

Watch Video Solution

lim
n→ ∞

[ + + + ... + ]
n + 1

n2 + 12

n + 2

n2 + 22

n + 3

n2 + 32

1

n

29. Evaluate: 

Watch Video Solution

lim
n→ 0

( )
(2n) !

n !nn

1
n

30. Find the area enclosed between curve , x-axis,  and 

.

Watch Video Solution

y = x2 + 2 x = 1

x = 2

31. Find area bounded by the curve  and x-axis

between ordiantes  and .

Watch Video Solution

y = lnx + tan− 1 x

x = 1 x = 2

https://dl.doubtnut.com/l/_f1k6CQ1as7mk
https://dl.doubtnut.com/l/_XPTwhj7JpLHt
https://dl.doubtnut.com/l/_3W1UkayCHdds
https://dl.doubtnut.com/l/_s8ABwLciX3ft


32. The area cut o� from a parabola by any double ordinate is k time the

corresponding rectangle contained by the double ordinate and its

distance from the vertex. Find the value of k ?

Watch Video Solution

33. Find area bounded by  x and x-axis between  and 

Watch Video Solution

y = log 1
2

x = 1 x = 2

34. Find the area bounded by  and x -axis between ordinates 

 and 

Watch Video Solution

y = x3

x = − 1 x = 1

35. Find area bounded between  and y-axis between 

and .

y = cos − 1 x y =
π

2

y = π

https://dl.doubtnut.com/l/_t5Z2dn3lzURE
https://dl.doubtnut.com/l/_qLp91eTBp78T
https://dl.doubtnut.com/l/_QdAF4bpTw5KS
https://dl.doubtnut.com/l/_mUx8UJBHAR5F


Watch Video Solution

36. Find the area bounded by the parabola , x-axis and the line

  

Watch Video Solution

x2 = y

y = 1

37. Find the area bounded by the parabola  and line .

Watch Video Solution

x2 = y y = 1

https://dl.doubtnut.com/l/_mUx8UJBHAR5F
https://dl.doubtnut.com/l/_iX8PiRJQ3LZC
https://dl.doubtnut.com/l/_loqnNehHXeGG


38. For any real  is a point on the

hyperbola  Show that the area bounded by the hyperbola

and the lines joining its centre to the points corresponding to 

is

Watch Video Solution

t, x = (et + e− t), y = (et − e− t)
1

2

1

2

x2 − y2 = 1

t1and − t1

t1.

39. Find the area enclosed by curve (graph)  amd its

tangent at  between ordiantes  and .

Watch Video Solution

y = x2 + x + 1

(1, 3) x = − 2 x = 1

40. Find the area of the region bounded by  and

ordinates .

Watch Video Solution

y = sinx, y = cos x

x = 0, x = π/2

https://dl.doubtnut.com/l/_x5wIs8kbiMiQ
https://dl.doubtnut.com/l/_COEE3G4sI4bO
https://dl.doubtnut.com/l/_ZbW98zDLW4tg


41. Find the area of the �gure enclosed by the curve

Watch Video Solution

5x2 + 6xy + 2y2 + 7x + 6y + 6 = 0.

42. Find the area contained between the two arms of curves

 between  and .

Watch Video Solution

(y − x)2 = x5 x = 0 x = 1

43. If the area by  and the line  is the least,

�nd  and also the least area.

Watch Video Solution

y = x2 + 2x − 3 y = kx + 1

k

44. A curve  passes through the origin. Through any point 

on the curve, lines are drawn parallel to the co-ordinate axes. If the curve

y = f(x) (x, y)

https://dl.doubtnut.com/l/_te0jRFsxmhVk
https://dl.doubtnut.com/l/_jodVasOEKW63
https://dl.doubtnut.com/l/_rYCGhVN5KkTn
https://dl.doubtnut.com/l/_k5wHMq3zLoRl


Self practive problem

divides the area formed by these lines and co-ordinates axes in the ratio

 �nd the curve.

Watch Video Solution

m : n,

1. Evaluate the following 

Watch Video Solution

∫
2

1
dx

5x2

x2 + 4x2 + 3

2. 

Watch Video Solution

∫
π / 4

0
(2 sec2 x + x3 + 2)dx

3. 

W t h Vid S l ti

∫
0

dx

π

3 x

1 + secx

https://dl.doubtnut.com/l/_k5wHMq3zLoRl
https://dl.doubtnut.com/l/_PHpUPm0G7nK4
https://dl.doubtnut.com/l/_ceaiGr3PuJED
https://dl.doubtnut.com/l/_sSVfKTiijbi1


Watch Video Solution

4. 

Watch Video Solution

∫
4

0

(|x − 1| + |x − 3|)dx

5. , where  is integral part of x.

Watch Video Solution

∫
4

− 2
f[x]dx [x]

6. .

Watch Video Solution

∫
9

0
[√t]dt

7. Evaluate the following 

.

Watch Video Solution

∫
1

− 1
|x|dx

https://dl.doubtnut.com/l/_sSVfKTiijbi1
https://dl.doubtnut.com/l/_BAdwfnsRs78f
https://dl.doubtnut.com/l/_Y6vdZhUhGwjX
https://dl.doubtnut.com/l/_WpIMb6vw8yc8
https://dl.doubtnut.com/l/_yBmF55NDkG3p


8. 

Watch Video Solution

∫
π / 2

−π / 2
sin7 xdx

9. .

Watch Video Solution

∫
π / 2

−π / 4

dx
secxdx

1 + 2x

10. .

Watch Video Solution

∫
π

0
dx

x

1 + sinx

11. .

Watch Video Solution

∫
π / 2

0
dx

x

sinx + cos x

https://dl.doubtnut.com/l/_yBmF55NDkG3p
https://dl.doubtnut.com/l/_F9f3MhoAZ3x9
https://dl.doubtnut.com/l/_aWFCF9M023gS
https://dl.doubtnut.com/l/_N4nHOgu7WrDn
https://dl.doubtnut.com/l/_zt8HqkUULqMo
https://dl.doubtnut.com/l/_F8rVv2SU2ZyI


12. .

Watch Video Solution

∫
π / 2

0
dx

x sinx cos x

sin4 x + cos4 x

13. 

Watch Video Solution

∫

π

2

π

12

dx

1 + √cot x

14. .

Watch Video Solution

∫
∞

0
( )dx

ln(1 + x2)

1 + x2

15. 

Watch Video Solution

∫
∞

0
( )dx

tan− 1 x

x(1 + x2)

https://dl.doubtnut.com/l/_F8rVv2SU2ZyI
https://dl.doubtnut.com/l/_6JmFZ0mrKXnq
https://dl.doubtnut.com/l/_o685fIoq8CPm
https://dl.doubtnut.com/l/_EgXTHN9YzdVi


16. 

Watch Video Solution

∫
1

0
ln sin( x)dx

π

2

17. , where  denotes the greatest integer function.

Watch Video Solution

∫
41 / 2

− 1
e2x− [2x ]dx [ ⋅ ]

18. 

Watch Video Solution

∫
0

|sinx|dx

14π
3

19. 

Watch Video Solution

∫
π

(sin4 x + cos4 x)dx

3π
2

https://dl.doubtnut.com/l/_Octgvx4kZEeO
https://dl.doubtnut.com/l/_8KskEtQJH2DG
https://dl.doubtnut.com/l/_BfFgjNUJqhni
https://dl.doubtnut.com/l/_YaUUVqfqDeA3


20. If , �nd 

Watch Video Solution

f(x) = ∫
x2

0

√cos tdt f' (x)

21. Find the equation of tangent to the  at , where 

Watch Video Solution

y = F (x) x = 1

F (x) = ∫
x3

x

dt

√1 + t2

22. If  then �nd .

Watch Video Solution

∫
x

0

f(t)dt = x2 − ∫
x2

0

dt
f(t)

t
f(1)

23. If  then �nd 

Watch Video Solution

f(x) = ∫
x2

x

t2 ln t f' (e)

https://dl.doubtnut.com/l/_iZ7aCvx5wqTU
https://dl.doubtnut.com/l/_HLUsoYp09PbZ
https://dl.doubtnut.com/l/_942LWymsXPsA
https://dl.doubtnut.com/l/_cIqIDNvQlio3
https://dl.doubtnut.com/l/_U1QdpsmhctC7


24. If , �nd 

Watch Video Solution

y = ∫
4x2

4

t4e4tdt
d2y

dx2

25. If , then �nd 

Watch Video Solution

y = ∫
x2

0
ln(1 + t)

d2y

dx
2

26. If  then �nd 

Watch Video Solution

∫
x2 ( 1 +x )

0
f(t)dt = x f(2)

27. Evaluate , 'b' being parameter.

View Text Solution

∫
π

0
ln(1 + b cos x)dx

28. ∫
0

π / 2

sin11 xdx

https://dl.doubtnut.com/l/_U1QdpsmhctC7
https://dl.doubtnut.com/l/_fMCVWN980QGG
https://dl.doubtnut.com/l/_O12KYaH1QHco
https://dl.doubtnut.com/l/_c5nv2KnDmUdB
https://dl.doubtnut.com/l/_E2K7j44v4ChD


Watch Video Solution

29. 

Watch Video Solution

∫
−π / 2

0

sin5 x cos4 xdx

30. 

Watch Video Solution

∫
1

0
x5 sin− 1 xdx

31. 

Watch Video Solution

∫
9

0

x(a2 − x2) dx
7
2

32. .

Watch Video Solution

∫
2

0
√2 − xdx

https://dl.doubtnut.com/l/_E2K7j44v4ChD
https://dl.doubtnut.com/l/_jaiRhu4Rt2Jx
https://dl.doubtnut.com/l/_AUWaTqZ52QPq
https://dl.doubtnut.com/l/_61MVYF7J1UL2
https://dl.doubtnut.com/l/_pLuqoRO6AsdI


33. Prove the following : 

Watch Video Solution

∫
1

0
e−x cos2 xdx < ∫

1

0
e−x2

cos2 xdx

34. Prove the following : 

Watch Video Solution

0 < ∫
π / 2

0
sinn+ 1 xdx < ∫

π / 2

0
sin2 xdx, n > 1

35. Prove the following : 

Watch Video Solution

e− < ∫
1

0
xxdx < 1

1
e

36. Prove the following: 

Watch Video Solution

− ≤ ∫
1

0

dx <
1
2

x3 cos x

2 + x2

1
2

https://dl.doubtnut.com/l/_D8sm8HSFU7ie
https://dl.doubtnut.com/l/_o7YLmcUUMA0j
https://dl.doubtnut.com/l/_E54Or61cKaSG
https://dl.doubtnut.com/l/_uW99TZNp3DKY


37. Prove the following : 

View Text Solution

1 < ∫
π / 2

0
√sinxdx < √

π

2

38. Prove the following : 

View Text Solution

< ∫ <
4

π

π

3

π

4

tanx

x

3√3

π

39. 

Watch Video Solution

lim
n→ ∞

{ + + + ...... + }
1

n

n2

(n + 1)
3

n2

(n + 2)
3

1

8n

40. 

Watch Video Solution

lim
n→ ∞

[ + + + ..... + ]
1

1 + n

1

2 + n

1

3 + n

1

5n

https://dl.doubtnut.com/l/_cYOKww1OOHqb
https://dl.doubtnut.com/l/_ceE2kH0hQPdM
https://dl.doubtnut.com/l/_8KrF09yOFSxF
https://dl.doubtnut.com/l/_kD6ApOv6StHd


41. 

Watch Video Solution

lim
n→ ∞

[sin3
' + 2 sin3

' + 3 sin3
' + ....... + sin3

' ]
π

4n

2π

4n

3π

4n
nπ

4n

42. 

Watch Video Solution

lim
n→ ∞

n− 1

∑
r= 0

1

√n2 − r2

43. 

Watch Video Solution

lim
n→ ∞

(tan' tan' tan' ....... tan' )
π

2n

2π

2n

3n

2n

nπ

2n

1
n

44. Find the area bounded by the curves  and .

Watch Video Solution

y = ex, y = |x − 1| x = 2

https://dl.doubtnut.com/l/_Gre5KykOlBPx
https://dl.doubtnut.com/l/_VesKwBDXtNCj
https://dl.doubtnut.com/l/_UZcr9foVJrJv
https://dl.doubtnut.com/l/_0km1QsTCLDcH


45. Complete the area of the region bounded by the parabolas

 and .

Watch Video Solution

y2 + 8x = 16 y2 − 24x = 48

46. Find the area between the x-axis and the curve

.

Watch Video Solution

y = √1 + cos 4x, 0 ≤ x ≤ π

47. What is geometrical signi�cance of 

(i) , (ii) 

Watch Video Solution

∫
π

0

|cos x|dx ∫
0

cos xdx

3π
2

48. Find the area of the region bounded by the x-axis and the curves

de�ned by ,  y = tanx

https://dl.doubtnut.com/l/_qppTOdUqEElK
https://dl.doubtnut.com/l/_8fPFgHMIDwrd
https://dl.doubtnut.com/l/_0OyQ43mOPk8b
https://dl.doubtnut.com/l/_c5cjbYxObkNL


(where ) and .(where )

Watch Video Solution

≤ x ≤
−π

3

π

3
y = cot x ≤ x ≤

π

6

2π

3

49. Find the area bounded by the curves  and .

Watch Video Solution

x = y2 x = 3 − 2y2

50. Find the area bounded by the curve , the tangent to

it at the point  and the axes of the coordinates.

View Text Solution

y = x2 − 2x + 5

(2, 5)

51. Find the area of the region bounded by the curves  & 

.

Watch Video Solution

y = x − 1

(y − 1)2 = 4(x + 1)

https://dl.doubtnut.com/l/_c5cjbYxObkNL
https://dl.doubtnut.com/l/_w4Mc0QOSRtex
https://dl.doubtnut.com/l/_DcJn9LTtQGNy
https://dl.doubtnut.com/l/_C8A40OITKt2M


52. Find the area of the region lying in the �rst quadrant and included

between the curves 

 and 

Watch Video Solution

x2 + y2 = 3a2. x2 = 2ay y2 = 2ax. a > 0

53. Find the area bounded by the curves

 and the straight line 

 lying right to 

Watch Video Solution

y = − x2 + 6x − 5, y = − x2 + 4x − 3,

y = 3x − 15and x = 1.

54. Find the area bounded by the curves 

Watch Video Solution

4y = ∣∣4 − x2∣∣, y = 7 − |x|

55. Find the area bounded by the curves  and x = ∣∣y
2 − 1∣∣ y = x − 5

https://dl.doubtnut.com/l/_uOzxJLLaP2R3
https://dl.doubtnut.com/l/_1CfYFWxFrIka
https://dl.doubtnut.com/l/_021dr2EVW2VL
https://dl.doubtnut.com/l/_dJIrRcjByOv2


Exercise 1

View Text Solution

56. Find the area of the region formed by . 

 and .

Watch Video Solution

x2 + y2 − 6x − 4y + 12 ≤ 0

y ≤ x x ≤
5

2

1. Evaluate : 

(i)  , (ii) 

Watch Video Solution

∫
1

0
dx

3√x2 − 4√x

√x
∫

1

0
x cos(tan1 x)dx

2. Evaluate : 

(i)  , (ii) , (iii)   

(iv) 

∫
∞

− ∞

dx

x2 + 2x + 2
∫

∞

√2

dx

x√x2 − 1
∫

4

0
dx

x2

1 + x

∫
π / 2

0

√cos θ sin3 θ

https://dl.doubtnut.com/l/_dJIrRcjByOv2
https://dl.doubtnut.com/l/_EuPmcRkGyvlG
https://dl.doubtnut.com/l/_WF9FMrDzrc3d
https://dl.doubtnut.com/l/_IL7Uubp2osAE


Watch Video Solution

3. Evaluate : 

(i)  , (ii) , (iii) .

Watch Video Solution

∫
1

0

sin− 1 xdx ∫
2

1

dx
lnx

x2
∫

1

0

x2 sin− 1 xdx

4. Evaluate : 

(i)  , (ii) , (iii) .

Watch Video Solution

∫
1

0

sin− 1 xdx ∫
2

1

dx
lnx

x2
∫

1

0

x2 sin− 1 xdx

5. Evaluate : 

(i) 

Watch Video Solution

∫
1

0
dx

x tan− 1 x

(1 + x2)3 / 2

https://dl.doubtnut.com/l/_IL7Uubp2osAE
https://dl.doubtnut.com/l/_j1rnXcp1Lx3n
https://dl.doubtnut.com/l/_HlkokgW03it9
https://dl.doubtnut.com/l/_ZCSchRwxdF9k


6. Evaluate :

(ii) 

Watch Video Solution

∫
1

0
dx

x

1 + √x

7. Evaluate : 

(i) Find the value a such .

Watch Video Solution

∫
a

0

dx = ln 3√2
1

ex + 4ex + 5

8. Let , then show that 

.

Watch Video Solution

f(x) = ln( )
1 − sinx

1 + sinx

∫
b

a

f(x)dx = ∫
a

b

ln( )dx
1 + sinx

1 − sinx

9. Evaluate : 

(i)  (where  denotes greatest integer function)∫
2

0

[x]2
dx [ ⋅ ]

https://dl.doubtnut.com/l/_2403achD6GoQ
https://dl.doubtnut.com/l/_3zhX5pgXK9a2
https://dl.doubtnut.com/l/_IPsBZrcm5SwW
https://dl.doubtnut.com/l/_whVwQW4uxshV


Watch Video Solution

10. Evaluate : (i) 

Watch Video Solution

∫
π / 2

−π / 2

g(x) − g( − x)

f( − x) + f(x)

11. Evaluate : 

Watch Video Solution

(i)∫
2π

0

{sin(sinx) + sin(cos x)}dx

12. Evaluate : 

View Text Solution

(i)∫
2π

0

{sin(sinx) + sin(cos x)}dx

https://dl.doubtnut.com/l/_whVwQW4uxshV
https://dl.doubtnut.com/l/_4z91blSozfF8
https://dl.doubtnut.com/l/_TFYHCLWdgoIw
https://dl.doubtnut.com/l/_IqtfF3Lwepgn


13. Evaluate : 

 (where function  denotes fractional part function)

Watch Video Solution

(i)∫
2

− 1
{2x}dx { ⋅ }

14. If  is a function de�ned  and 

 and has period T, then prove

that  dt is also periodic with period T.

Watch Video Solution

f(x) ∀x ∈ R

f(x) + f( − x) = 0 ∀x ∈ [ − , ]
T

2
T

2

ϕ(X) = ∫
x

a

f(t)

15. (i) if  and  dt, then �nd the value

of .  

(ii) The value of   

(iii) Find the slope of the tangent to the curve ,  at 

\

W h Vid S l i

f(x) = 5g ( x ) g(x) = ∫
x2

2

t

ln(1 + t2)

f' (√2)

lim
x→ 0

∫ x2

0 √cos tdtd

dx

1 − √cos x

y = ∫
x2

x

cos − 1 t2dt

x =
1

4√2

https://dl.doubtnut.com/l/_CGGBTnqHdew6
https://dl.doubtnut.com/l/_s9baiAbJdK6u
https://dl.doubtnut.com/l/_VIKd7lgrM0uY


Watch Video Solution

16. The value of 

, is

Watch Video Solution

sin2 x

∫

0

sin− 1 √tdt +

cos2 x

∫

0

cos − 1 √tdt

17. If   

then �nd the value of  at 

Watch Video Solution

y = ∫
x

1
x√ln tdt

d2y

dx
2

x = e

18.  is equal to

Watch Video Solution

lim
n→ ∞

n2 ⋅ ∫ ( dx)

1
n

1
n+ 1

tan− 1(nx)

sin− 1(nx)

https://dl.doubtnut.com/l/_VIKd7lgrM0uY
https://dl.doubtnut.com/l/_UXyAMkDPukhI
https://dl.doubtnut.com/l/_c9H4Ax8ZQWCB
https://dl.doubtnut.com/l/_EAuQwbfrIcDG


19. Let f be a di�erentiable function on R and satisfying the integral

equation 

 then  equals to

View Text Solution

x. ∫
x

0
f(t)dt − ∫

x

0
f(x − t)dt = ex − 1 ∀x ∈ R f(1)

20. Evaluate : 

  

Watch Video Solution

∫
π

0
x sin5

xdx

21. Evaluate :

View Text Solution

Lim
n→ ∞

[1 + √ + √ + √ + ..... + √
3

n

n

n + 3

n

n + 6

n

n + 9

n

n + 3(n − 1)

https://dl.doubtnut.com/l/_EYKTdbtuudSd
https://dl.doubtnut.com/l/_DkNTc3hA6UV4
https://dl.doubtnut.com/l/_XSIJ3qYk5xjI


22. Find the area enclosed betweent the curve

.

Watch Video Solution

y = x2 + 3, y = 0, x = − 1, x = 2

23. (i) Find the area bounded by  and  in

the upper half of the circle.

Watch Video Solution

x2 + y2 − 2x = 0 y = sin'
πx

2

24. Examples: Find the area of the region bounded by the curve

 and the y-axis.

Watch Video Solution

y2 = 2y − x

25. Find the area bounded by the y-axis and the curve

.x = ey sinπy, y = 0, y = 1

https://dl.doubtnut.com/l/_ZiWAWrFkJUws
https://dl.doubtnut.com/l/_8F84RZb1wLYr
https://dl.doubtnut.com/l/_Xc2dLtPxAaTQ
https://dl.doubtnut.com/l/_8UbRYFc1qqgF


Watch Video Solution

26. The smaller area bounded by  and the line 

 is

Watch Video Solution

+ = 1
x2

16

y2

9

3x + 4y = 12

27. Compute the area of the �gure bounded by the straight lines

 and the curves

Watch Video Solution

= 0, x = 2 y = 2x, y = 2x − x2.

28. If the area bounded by

 is

minimum then �nd the value of c.

Watch Video Solution

f(x) = √tanx, y = f(c), x = 0 and x = a, 0 < c < a <
π

2

https://dl.doubtnut.com/l/_8UbRYFc1qqgF
https://dl.doubtnut.com/l/_c2m0tIPCSayu
https://dl.doubtnut.com/l/_kItj9yUJsPDW
https://dl.doubtnut.com/l/_RmNkB4HQNGbM
https://dl.doubtnut.com/l/_E176p1KMc67h


Exercise 1 Part-II

29. For the area included between the parabolas  and 

.

Watch Video Solution

x = y2 x = 3 − 2y2

30. A tangent is drawn to the curve  at a point

whose abscissa is 3. This tangent is perpendicular to . Find

the area bounded by the curve , this tangent and ordinate .

Watch Video Solution

x2 + 2x − 4ky + 3 = 0

x + 3 = 2y

x = − 1

31. If  be the area bounded by the curve  ands the lines 

 , then for   b. 

 c.  d. none of these

Watch Video Solution

An y = (tanxn)

x = 0,  y = 0,  x = π/4 x > 2. An + An− 1 =
1

n − 1

An + An− 2 <
1

n − 1
An + An− 2 =

1

n − 1

https://dl.doubtnut.com/l/_E176p1KMc67h
https://dl.doubtnut.com/l/_w4NQQR6EVxYL
https://dl.doubtnut.com/l/_24LbtDsPE97u
https://dl.doubtnut.com/l/_8tJsSS0ZnRYc


1. If , then x can be equal to :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
x

1

=
dt

|t|√t2 − t

π

6

2

√3

√3

2

4

√3

2. The value of the integral , where , is

equal to :

A. 

B. 

C. 

∫
1

0

dx

x2 + 2x cosα + 1
0 < α <

π

2

sinα

α sinα

α

2 sinα

https://dl.doubtnut.com/l/_8tJsSS0ZnRYc
https://dl.doubtnut.com/l/_nSrgPD2nAIHN


D. 

Answer: C

Watch Video Solution

sinα
α

2

3. If , then  dx is equal to :

A. 1

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = {
x x < 1

x − 1 x ≥ 1

2

∫

0

x2f(x)

4
3

5

3

5

2

https://dl.doubtnut.com/l/_nSrgPD2nAIHN
https://dl.doubtnut.com/l/_9wfbpqiIP0fK


4. If  and  is �nite, then 

 is equal to

A. zero

B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

f(0) = 1, f(2) = 3, f' (2) = 5 f' (0)

∫
1

0
x. f(2x)dx

5.  dx is equal to :

A. 

B. 

C. 

∫
π

0
|1 + 2 cos x|

2π

3

π

2

https://dl.doubtnut.com/l/_mAq6NRph2Lzu
https://dl.doubtnut.com/l/_t1DDS3ZL1HSz


D. 

Answer: D

Watch Video Solution

+ 2√3
π

3

6. The value of  is  stands for greatest integer

less than or equal to x)

A. 7

B. 5

C. 4

D. 3

Answer: A

Watch Video Solution

∫
3

1
(|x − 2| + [x])dx ([x]

https://dl.doubtnut.com/l/_t1DDS3ZL1HSz
https://dl.doubtnut.com/l/_tviPfMqF3pm7


7. . Where  denotes the greatest integer function, is

equal to :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
∞

0
[2e−x]dx [ ⋅ ]

0

ln2

e2

2e− 1

8.  dx is equal to

A. 

B. 

C. 

∫
ln π

ln π− ln 2

e−x

1 − cos( ex)2
3

√3

−√3

1

√3

https://dl.doubtnut.com/l/_8fVkzMWx2Mbx
https://dl.doubtnut.com/l/_H3UB7V3INH5q


D. 

Answer: A

Watch Video Solution

−
1

√3

9. If  and  then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

I1 = ∫
e2

n

dx

lnx
I2 = ∫

2

1

dx1
ex

x

I1 = I2

2I1 = I2

I1 = 2I2

I1 + I2 = 0

10.  dx equal to :∫
π / 4

0

x. sinx

cos3 x

https://dl.doubtnut.com/l/_H3UB7V3INH5q
https://dl.doubtnut.com/l/_LOTeS3sPlgfp
https://dl.doubtnut.com/l/_rjwhMx50Tsg4


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

+
π

4

1

2

−
π

4

1

2

π

4

+ 1
π

4

11. The value if de�nite integral

 dx is equal to

A. 

B. 

C. 

D. 

Answer: D

∫ [√2x − √5(4x − 5) + √2x + √5(4x − 5)]

9
4

3
2

4√5 −
2√2

5

4√5

4√3 −
4
3

3√5

√8

https://dl.doubtnut.com/l/_rjwhMx50Tsg4
https://dl.doubtnut.com/l/_Y37pNTM9WdSr


Watch Video Solution

12. If , then x is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
x

ln 2

=
dx

√ex − 1

π

6

4

lnB

ln 4

ln 2

13. 

A. 

B. 

∫
∞

0

dx =
x2 + 1

x4 + 7x2 + 1

π

π

2

https://dl.doubtnut.com/l/_Y37pNTM9WdSr
https://dl.doubtnut.com/l/_82hFw4ZRYz89
https://dl.doubtnut.com/l/_u9gYAzCn4GAq


C. 

D. 

Answer: C

Watch Video Solution

π

3

π

6

14. Suppose for every integer . The value of 

 is :

A. 16

B. 14

C. 19

D. 21

Answer: C

Watch Video Solution

n, . ∫
n+ 1

n

f(x)dx = n2

∫
4

− 2
f(x)dx

https://dl.doubtnut.com/l/_u9gYAzCn4GAq
https://dl.doubtnut.com/l/_HQymW9cE5JhW
https://dl.doubtnut.com/l/_QOa7Dmv4Hjgf


15. If  and  are continuous functions, then 

 is

A. depend on 

B. a non-zero constant

C. zero

D. 2

Answer: C

Watch Video Solution

f(x) g(x)

∫
In ( 1 /λ )

Inλ

dx
f(x2 /4)[f(x) − f( − x)]

g(x2 /4)[g(x) + g( − x)]

λ

16. 

A. 

B. 

C. 0

∫
1

− 1

cot − 1( )dx
x + x3

1 + x4

2π

π

2

https://dl.doubtnut.com/l/_QOa7Dmv4Hjgf
https://dl.doubtnut.com/l/_a9iNW3hgE3s4


D. 

Answer: D

Watch Video Solution

π

17.  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
0

2
{x3 + 3x2 + 3x + 3 + (x + 1)cos(x + 1)}dx

−4

0

4

6

18. ∫
1

− 1

x ln(1 + ex)dx =

https://dl.doubtnut.com/l/_a9iNW3hgE3s4
https://dl.doubtnut.com/l/_nUZvtKntmuWu
https://dl.doubtnut.com/l/_CGw3dSLQfWy8


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0

ln(1 + e)

ln(1 + e) − 1

1/3

19. If , then the value of k is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
3 / 2

− 1

|x sinπx|dx =
k

π2

3π + 1

2π + 1

1

4

https://dl.doubtnut.com/l/_CGw3dSLQfWy8
https://dl.doubtnut.com/l/_089DJtFWmQFy


20. The value of de�nite integral  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
0

=

π2

4 dx

1 + sin2 √x + cos2 √x

π ln 2

π ln 2
2

π ln 2
4

2π ln 2

21.  is equal to :

A. cannot be evaluated

B. is equal to 

C. is equal to 

∫
3 + ln 3

2 − ln 3
dx

ln(4 + x)

ln(4 + x) + ln(9 − x)

5

2

1 + 2 ln 3

https://dl.doubtnut.com/l/_089DJtFWmQFy
https://dl.doubtnut.com/l/_8xYOAE4UUC7H
https://dl.doubtnut.com/l/_BePX8l5yK8gO


D. is euqal to 

Answer: D

Watch Video Solution

+ ln 3
1

2

22. The value of the de�nite integral  dx is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

l = ∫
x

0
x√1 + |cos x|

2√2π

√2π

2π

4π

23. The value of  dx is equal to :∫
π / 2

0
ln|tanx + cot x|

https://dl.doubtnut.com/l/_BePX8l5yK8gO
https://dl.doubtnut.com/l/_ZRPND1fSdfsb
https://dl.doubtnut.com/l/_9fY8NtAwHcDj


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π ln 2

−π ln 2

ln 2
π

2

− ln 2
π

2

24. If aand  then  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

I1 = ∫
1

0
dx

ex

1 + x
I2 = ∫

1

0
dx

x2

ex
3
(2 − x3)

I1

I2

3/e

e/3

3e

1/3e

https://dl.doubtnut.com/l/_9fY8NtAwHcDj
https://dl.doubtnut.com/l/_4zoUU9JbeFkp


25. The value of  dx (where  and  denotes greatest

integer and fraction part function respectively) is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
|x |

0
{x} [ ⋅ ] { ⋅ }

[x]
1

2

2[x]

1

2[x]

[x]

26. If , (where [] denotes greatest integer

function) then value of k is

A. 

∫
11

0
dx =

11x

11 [x ]

k

log 11

11

https://dl.doubtnut.com/l/_4zoUU9JbeFkp
https://dl.doubtnut.com/l/_x9vrbQadZO7K
https://dl.doubtnut.com/l/_pV4CecIRmhOE


B. 

C. 

D. 

Answer: C

Watch Video Solution

101

110

121

27. , then  is equal to :

A. 0

B. 2e

C. 

D. 

Answer: A

Watch Video Solution

f(x) = ∫
x2

x

dt
et

t
f' (t)

2e2 − 2

e2 − e

https://dl.doubtnut.com/l/_pV4CecIRmhOE
https://dl.doubtnut.com/l/_9sZUIqpPOe4m


28.  then numb er of points of

extremum of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) =
x

t − 1
0

(t − 2)2(t − 4)5
dt(x > 0)

f(x)

4

3

2

1

29.  equals to :

A. 0

B. 

C. 

Lim
h→ 0

∫ x+h

a
ln2 tdt − ∫

x

a
ln2 tdt

h

ln2
x

2 lnx

x

https://dl.doubtnut.com/l/_ZdE1n4g4k5hx
https://dl.doubtnut.com/l/_Osi8TNgR9Ytq


D. does not exist

Answer: B

Watch Video Solution

30. The value of the function ,

where  vanishes is :

A. 

B. 0

C. 

D. 

Answer: D

Watch Video Solution

f(x) = 1 + x + ∫
x

1
(ln2

t + 2 ln t)dt

f' (x)

e1

2e1

1 + 2e1

https://dl.doubtnut.com/l/_Osi8TNgR9Ytq
https://dl.doubtnut.com/l/_Xzq0sQgW0nO4


31. If , then the value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
y

a

cos t2dt = ∫
x2

a

dt
sin t

t

dy

dx

2 sin2 x

x cos2 y

2sinx2

xcos y2

2 sinx

x(1 − 2 sin' )y2

2

sinx2

2y

32. If , then  is

A. 

B. 

C. 

D. 

∫
1

sin x

t2(f(t))dt = (1 − sinx) f( )
1

√3

1/3

1/√3

3

√3

https://dl.doubtnut.com/l/_Cqe7GGJDWeFI
https://dl.doubtnut.com/l/_RJZ4n62RQTPJ


Answer: C

Watch Video Solution

33. The value of  equals

A. 

B. 

C. 

D. non-existent

Answer: C

Watch Video Solution

lim
a→ ∞

∫
a

0
ln(1 + ex)dx

1

a2

0

1

1
2

34. , then

A. 

f(x) =

sin x cos y

∫

1

(y2 + y + 1)dy

f' (x) = 0 ∀x = , n ∈ Z
nπ

2

https://dl.doubtnut.com/l/_RJZ4n62RQTPJ
https://dl.doubtnut.com/l/_BhIK4MDNdkVJ
https://dl.doubtnut.com/l/_9jgvofvXIMgO


B. 

C. 

D. 

Answer: B

View Text Solution

f' (x) = 0 ∀x = (2n + 1)' , n ∈ Z
π

2

f' (x) = 0 ∀x = nπ, n ∈ Z

f' (x) ≠ 0 ∀x ∈ R

35.  is equal to :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∫
π / 2

0

sin4 x cos3 dx

6

35

2

21

2

15

2

35

https://dl.doubtnut.com/l/_9jgvofvXIMgO
https://dl.doubtnut.com/l/_FOln1JXDiQn7
https://dl.doubtnut.com/l/_UWtP1JN6tZWg


36.  is equal to

Watch Video Solution

∫
1

0
x2(1 − x)3

dx

37. Let , dx then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

I = ∫
3

1

√x4 + x2

I > 6√10

I < 2√2

2√2 < I < 6√10

I < 1

38.  then

A. 

I = ∫
2π

0

esin2 x+ sin x+ 1dx

πe3 < I < 2πe5

https://dl.doubtnut.com/l/_UWtP1JN6tZWg
https://dl.doubtnut.com/l/_dTXW6gJyzPy7
https://dl.doubtnut.com/l/_PVVP6oOiGOU3


B. 

C. 

D. 

Answer: B

Watch Video Solution

2πe3 / 4I < 2πe3

2πe3 < I < 2πe4

0 < I < 2π

39. Let  is de�ned in [-2, 2].If f(x) is

non-negative, then

A. 

B. 

C. 

D. 

Answer: C

f' (x) ≥ 0, f' (x) > 0, f(0) = 3&f(x)

0

∫

1

f(x)dx > 6

2

∫

2

f(x)dx > 12

2

∫

2

f(x)dx ≥ 12

1

∫

1

f(x)dx > 12

https://dl.doubtnut.com/l/_PVVP6oOiGOU3
https://dl.doubtnut.com/l/_6sHduy9VV2Jy


Watch Video Solution

40. Let mean value of  over interval  is  then

positive value of c is

A. 1

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) =
1

x + c
(0, 2) ln 3

1

2

1

2

2

3

2

41.  equals to :

A. 

B. 

lim
n→ 0

n

∑
r= 1

( )
r3

r4 + n4

ln 2

ln 2
1

2

https://dl.doubtnut.com/l/_6sHduy9VV2Jy
https://dl.doubtnut.com/l/_aYrKhD6KikfU
https://dl.doubtnut.com/l/_fsHi88uniTlj


C. 

D. 

Answer: D

Watch Video Solution

ln 2
1

3

ln 2
1

4

42.  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
n→ ∞

    
3n

∑
r= 2n+ 1

n

r2 − n2

ln√
2

3

ln√
3

2

ln'
2

3

ln'
3

2

https://dl.doubtnut.com/l/_fsHi88uniTlj
https://dl.doubtnut.com/l/_m2uVlxzrYjJJ


43. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
n→ ∞

[(1 + )(1 + )(1 + )......(1 + )]
1

n2

22

n2

32

n2

n2

n2

1
n

ex / 2

2e2

2e2eπ / 2

ex / 22

e2

2ex

44.  is equal to :

A. 0

B. 

C. 

D. 

lim
n→ ∞

[sin' + sin' + ...... + sin' π]
π

n

2π

n

(n − 1)

n

π

2

3

https://dl.doubtnut.com/l/_05jGayFyQyK9
https://dl.doubtnut.com/l/_MOWGvIPxhHvR


Answer: C

Watch Video Solution

45. Let  then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

In = ∫
1

0
(1 − x3)

n
dx, (n ∈ N)

3nIn = (3n − 1)In− 1 ∀ ∈ ≥ 2

(3n − 1)In = 3nIn− 1 ∀n ≥ 2

(3n − 1)In = (3n + 1)In− 1 ∀n ≥ 2

(3n + 1)In = 3nIn− 1 ∀n ≥ 2

46. The area bounded by the x-axis and the curve  is

A. 

y = 4x − x2 − 3

1

3

https://dl.doubtnut.com/l/_MOWGvIPxhHvR
https://dl.doubtnut.com/l/_8YUUYdhpV7mG
https://dl.doubtnut.com/l/_qQRtN4TcdBFB


B. 

C. 

D. 

Answer: C

Watch Video Solution

2

3

4
3

8

3

47. The area of the �gure bounded by right of the line

 and x-axis is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = x + 1, y = cos x

1

2

2

3

5

6

3

2

https://dl.doubtnut.com/l/_qQRtN4TcdBFB
https://dl.doubtnut.com/l/_NZSkdnH3oP7b


48. Area bounded by curve , and y-axis is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y3 − 9y + x = 0

9

2

9

81

2

81

49. Let  be a continuous and stricity increasing function

such that .  

The area enclosed by  , the x-axis and the ordinate at  is 

A. 

f[0, ∞) → R

f 3(x) = ∫
x

0
tf 2(t)dt, x ≥ 0

y = f(x) x = 3

_______

3
2

https://dl.doubtnut.com/l/_NZSkdnH3oP7b
https://dl.doubtnut.com/l/_R8yKytEah5w1
https://dl.doubtnut.com/l/_vFLZfG1Wzwnh


B. 

C. 

D. 

Answer: A

Watch Video Solution

5

2

7
2

1

2

50. The area bounded by the curve  & the lines 

is given by-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = ex y = |x − 1|, x = 2

e2 + 1

e2 − 1

e2 − 2

e − 2

https://dl.doubtnut.com/l/_vFLZfG1Wzwnh
https://dl.doubtnut.com/l/_bcBmDbwhDDhY


51. The area bounded by  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = 2 − |2 − x| and y =
3

|x|

4 + 3 ln 3
2

4 − 3 ln 3
2

+ ln 3
3
2

+ ln 3
1
2

52. The area bounded by the curve  and the line 

is

A. 

B. 

C. 

y2 = 4x 2x − 3y + 4 = 0

1

3

2

3

4

3

https://dl.doubtnut.com/l/_bcBmDbwhDDhY
https://dl.doubtnut.com/l/_QbVAcWB1z8bU
https://dl.doubtnut.com/l/_j4nXDNMJ26xt


D. 

Answer: A

Watch Video Solution

5

3

53. Area of region bounded by

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = 0, y = 0, x = 2, y = 2, y ≤ ex&y ≥ lnx

6 − 4 ln 2

4 ln 2 − 2

2 ln 2 − 4

6 − 2 ln 2

https://dl.doubtnut.com/l/_j4nXDNMJ26xt
https://dl.doubtnut.com/l/_ZFR2YWmzWqZa


54. The area between the arms of the curve  from  to 

 is

A. 2

B. 4

C. 8

D. 16

Answer: C

Watch Video Solution

|y| = x3 x = 0

x = 2

55. The area bounded by the parabola  and 

and the line  is (A)  sq. units (B)  sq. units (C)  sq. units (D) 

sq. units

A. 4 sq. units

B.  sq. units

y = (x + 1)2
y = (x − 1)2

y =
1

4
4

1

6

3

4

1

3

1

6

https://dl.doubtnut.com/l/_S7ZmToHklL9I
https://dl.doubtnut.com/l/_lkjYE67yn1kG


Exercise 1 Part-III

C.  sq. units

D.  sq. units

Answer: D

Watch Video Solution

4
3

1

3

1. Let  then  

Watch Video Solution

Lim
T → ∞

T

∫

0

(sinx + sinax)2
dx = L

1

T

2. Area bounded by region  is0 ≤ y ≤ 4x − x2 − 3

https://dl.doubtnut.com/l/_lkjYE67yn1kG
https://dl.doubtnut.com/l/_htBV00AD9pwW
https://dl.doubtnut.com/l/_liHLU14FHo7n


Exercise 2 Part - 1

Watch Video Solution

1. The value of , (where {} denotes fractional

part opf x) is equal to :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
1

0

({2x} − 1)({3x} − 1)dx

19

36

19

144

19

72

19

18

2. If , then ∫
100

0

f(x)dx = a
100

∑
r= 1

⎛
⎜
⎝

1

∫

0

f(r − 1 + x)dx
⎞
⎟
⎠

=

https://dl.doubtnut.com/l/_liHLU14FHo7n
https://dl.doubtnut.com/l/_kS7X5X63F3jK
https://dl.doubtnut.com/l/_FSEyFocAMPtk


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

100a

a

0

10a

3.  is equal to :

A. 

B. 

C. 

D. Does not exist

Answer: A

W t h Vid S l ti

lim
t→ ( )

−
∫

t

0
tan θ√cos θ ln(cos θ)dθ

π

2

−4

4

−2

https://dl.doubtnut.com/l/_FSEyFocAMPtk
https://dl.doubtnut.com/l/_TQKeN6ed3XOg


Watch Video Solution

4. If ,, then the value of 

.

A. 1

B. 0

C. 2

D. 

Answer: C

Watch Video Solution

f(x) = {
0 ,wherex = n = 1,2,3......

1 ,else where

n

n+ 1

∫
2

0
f(x)dx

∞

5. If , then  where  is: (A)  (B) 

 (C)  (D) 

A. 

∫
∞

0
e−x2

dx =
√π

2
∫

∞

0
e−ax2

dx a > 0
√π

2
√π

2a
2

√π

a
(√ )

1

2

π

a

√2
2

https://dl.doubtnut.com/l/_TQKeN6ed3XOg
https://dl.doubtnut.com/l/_Ekg2bymb2fpo
https://dl.doubtnut.com/l/_nGHhaPUY3IFX


B. 

C. 

D. 

Answer: D

Watch Video Solution

√π

2a

2
√π

a

√
1

2

π

a

6. If , then 

 is euqal to

A. 0

B. 

C. 

D. 

Answer: A

Watch Video Solution

4

∑
i= 1

(sin− 1 xi + cos − 1 yi) = 6π

4

∑
i= 1

xi)
4

∑
i= 1

xi)∫x ln(1 + x2)( )dx
ex

2

1 + e2x

e4 + e− 4

ln( )
17
12

e4 − e− 4

https://dl.doubtnut.com/l/_nGHhaPUY3IFX
https://dl.doubtnut.com/l/_zsT2ABlVsxGa


7. The tangent, represented by the graph of the function  at

the point with abscissa x = 1 form an angle of , at the point x = 2 form

an angle of  and at the point x = 3 form and angle of . Then, �nd

the value of, 

Watch Video Solution

y = f(x),

π/6

π/3 π/4

∫
3

1
f' (x)f' ' (x)dx + ∫

3

2
f' ' (x)dx.

8. Let , then  has the value :

Watch Video Solution

A = ∫
1

0
dt

et

1 + t
∫

a

a− 1
dt

e− 1

t − a − 1

9.  is equal to

A. 256

B. 255

∫
2

1
x2x2 + 1(1 + 2 lnx)dx

https://dl.doubtnut.com/l/_zsT2ABlVsxGa
https://dl.doubtnut.com/l/_oq2UkDVwcRHY
https://dl.doubtnut.com/l/_AivHmqXL0v2o
https://dl.doubtnut.com/l/_dGkQ9By7rzQF


C. 

D. 

Answer: C

Watch Video Solution

255

2

128

10. If  is a function satifying  for all non-zero x,

then  is equals to :

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

f(x) f( ) + x2f(x) = 0
1

x

∫
cosecθ

sin θ

f(x)dx

sin θ + cos esθ

sin2 θ

cos ec2θ

https://dl.doubtnut.com/l/_dGkQ9By7rzQF
https://dl.doubtnut.com/l/_p26UWmmqvt7A
https://dl.doubtnut.com/l/_cQyUkH5dpmmJ


11. If  , where  are all real, the equation

 has

A. atleast one root in 

B. one root in  & other in 

C. one root in  & the other in 

D. both roots imaginary

Answer: A

Watch Video Solution

+ + = 0
C0

1
C1

2
C2

3
C0C1, C2

C2x
2 + C1x + C0 = 0

(0, 1)

(1, 2) (3, 4)

( − 1, 1) ( − 5, − 2)

12. If ,  is equal to :

A. 

B. 

C. 

D. 

f(x) = ∫
x

0

(2 cos2 3t + 3 sin2 3t)dt f(x + π)

f(x) + 2f(x)

f(x) + 2f( )
π

2

f(x) + 4f( )
π

4

2f(x)

https://dl.doubtnut.com/l/_cQyUkH5dpmmJ
https://dl.doubtnut.com/l/_Md2vSidU4G42


Answer: B

Watch Video Solution

13. Let  and  be the inverse of , then which

one of the following holds good ?

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

f(x) = ∫
x

0

dt

√1 + t2
g(x) f(x)

2g = g2

g' ' (x) = g(x)

3g = 2g2

3g = g2

14. Let  is di�erentiable function satisfying

 Then 

f(x)

2∫
2

1

f(tx)dt = x + 2, ∀x ∈ R ∫
1

0

(8f(8x) − f(x) − 21x)dx

https://dl.doubtnut.com/l/_Md2vSidU4G42
https://dl.doubtnut.com/l/_y3xhJ2ytbp8r
https://dl.doubtnut.com/l/_5Su86HBHAZck


equal to

A. 3

B. 5

C. 7

D. 9

Answer: C

Watch Video Solution

15. Let , then

A. 

B. 

C. 

D. 

In = ∫
1

0
xn(tan1 x)dx, n ∈ N

(n + 1)In + (n − 1)In− 2 = + ∀n ≥ 3
π

4

1

n

(n + 1)In + (n − 1)In− 2 = − ∀n ≥ 3
π

2

1

n

(n + 1)In − (n − 1)In− 2 = + ∀n ≥ 3
π

2

1

n

(n + 1)In − (n − 1)In− 2 = − ∀n ≥ 3
π

2

1

n

https://dl.doubtnut.com/l/_5Su86HBHAZck
https://dl.doubtnut.com/l/_Dnt5UqLQCf48


Answer: B

Watch Video Solution

16. If , then the value of  is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

un = ∫
π / 2

0

xn sinxdx u10 + 90u8

9( )
8π

2

( )
9π

2

10( )
9π

2

9( )
9π

2

17. The value of , where 

), is equal to :

∫
tan x

1 / e
dt + ∫

cot x

1 / e
dt

t

1 + t2

1

t(1 + t2)

x ∈ (π/6, π/3

https://dl.doubtnut.com/l/_Dnt5UqLQCf48
https://dl.doubtnut.com/l/_IMlQOC9fiTYn
https://dl.doubtnut.com/l/_f2VFjajDVnlM


A. 0

B. 2

C. 1

D. cannot be determined

Answer: C

Watch Video Solution

18. Let  and  then 

is equal to :

A. 

B. 1

C. 2

D. 

Answer: B

A1 = ∫
x

0

(∫
u

0

f(t)dt)dt A2 = ∫
x

0

f(u). (x − u)
A1

A2

1

2

−1

https://dl.doubtnut.com/l/_f2VFjajDVnlM
https://dl.doubtnut.com/l/_L66AFcVYg5w0


View Text Solution

19.  is equal

to :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
n→ ∞

(sin' . sin' . sin' ....... sin' )
1 /n

π

2n

2π

2n

3π

2n

(n − 1)π

n

1

2

1

3

1

4

3

4

20. Area bounded by the region consisting of points  satisfying 

 is

A. 

(x, y)

y ≤ √2 − x2, y2 ≥ x, √y ≥ − x

π

2

https://dl.doubtnut.com/l/_L66AFcVYg5w0
https://dl.doubtnut.com/l/_mcHymq9ReEY0
https://dl.doubtnut.com/l/_DS6mwH1prud9


B. 

C. 

D. 

Answer: A

Watch Video Solution

π

2π

π/4

21. Find the area enclosed between the curves:

 & the x-axis.

A. 2

B. 1

C. 4

D. 3

Answer: A

Watch Video Solution

y = loge(x + e), x = loge( )
1

y

https://dl.doubtnut.com/l/_DS6mwH1prud9
https://dl.doubtnut.com/l/_0wFj75bfHtub


22. The area bounded by the curve  is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = a cos3 t, , y = a sin3 t,

3πa2

8

3πa2

16

3πa2

16

3πa2

32

23. The area bounded by the curve  and its inverse

function between the ordinates  is  (b) 

  (d) 

A. 

B. 

f(x) = x + sinx

x = 0andx = 2π 4πsq
.
units

8πsq
.
units 4sq

.
units 8sq

.
units

4π

8π

https://dl.doubtnut.com/l/_0wFj75bfHtub
https://dl.doubtnut.com/l/_Ukz3JQ1U9PT0
https://dl.doubtnut.com/l/_zzPAEPcyqAEt


C. 

D. 8

Answer: D

Watch Video Solution

4

24.  are vertices of a square.

A parabola passes through  its vertex liesn on x-axis. If this

parabola bisect the area of the square PQRS, then vertex of the parabola

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

P (2, 2), Q( − 2, 2)R( − 2, − 2)&S(2, − 2)

P . S&

( − 2, 0)

(0, 0)

( − , 0)
3

2

( − 1, 0)

https://dl.doubtnut.com/l/_zzPAEPcyqAEt
https://dl.doubtnut.com/l/_6c1cqDcbNYIW


25. The ratio in which the curve  divides the region bounded by

the curver:  and the x-axis as x varies from 0 to 1, is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = x2

y = sin' ( )
πx

2

2: π

1: 3

3: π

(6 − π) : π

26. If

then the area enclosed by  and the x-axis is  (b) 

  (d) 

A. 

f(x) = sinx, ∀x ∈ [0, ], f(x) + f(π − x) = 2, ∀x ∈ ( , π)andf(x)
π

2

π

2

y = f(x) πsq
.
units

2πsq
.
units 2sq

.
units 4sq

.
units

π

https://dl.doubtnut.com/l/_6c1cqDcbNYIW
https://dl.doubtnut.com/l/_zZKpZeiyRPvg
https://dl.doubtnut.com/l/_Blich5bvttv1


B. 

C. 

D. 

Answer: B

Watch Video Solution

2π

2

4

27. The area bounded by the curves  and the line 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = xex, = xe−x x = 1

2

e

1 −
2

e

1

e

1 −
1

e

https://dl.doubtnut.com/l/_Blich5bvttv1
https://dl.doubtnut.com/l/_2wgzsiBNvrTj
https://dl.doubtnut.com/l/_7eTUPCw7vhbT


28. Obtain the area enclosed by region bounded by the curves 

and .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = x lnx

y = 2x − 2x2

7/6

7/24

12/7

7/12

29. The area of the region on place bounded by max  is

A. 

B. 

C. 

D. 

(|x|, |y|) ≤
1

2

1/2 + ln 2

3 + ln 2

31/4

1 + 2 ln 2

https://dl.doubtnut.com/l/_7eTUPCw7vhbT
https://dl.doubtnut.com/l/_zQF2C7xqi7y3


Answer: B

Watch Video Solution

30. Consider the following statement : 

 : The value of  dx is   

 : Area enclosed by the curve  is equal to .

Unit 

 : If  for , then  equals to 

.  

 : Area of the region  is   

State, in order, whether  are true or false

A. 

B. 

C. 

D. 

S1 ∫
2π

0

cos − 1(cos x) π2

S2 |x − 2| + |y + 1| = 1 3sq

S3 f(x) = g(x)
d

dx
a ≤ x ≤ b ∫

b

a

f(x)g(x)dx

[f(b)]2 − [f(a)]2

2

S4 R = {(x, y), x2 ≤ y ≤ x}
1

6

S1, S2, S3, S4

TFTT

TTTT

FFFF

TFTF

https://dl.doubtnut.com/l/_zQF2C7xqi7y3
https://dl.doubtnut.com/l/_YIX5LiQD6ePH


Exercise 2 Part - II

Answer: A

Watch Video Solution

1.  where  and , then �nd

the value of 

Watch Video Solution

∫
4

2
dx =

3x2 + 1

(x2 − 1)
3

λ

n2
λ, n ∈ N gcd(λ, n) = 1

λ + n

2. Let  min. ( ) dx and .

If , then �nd the value of .

View Text Solution

u = ∫
π / 2

π / 6
√3 sinx, cos x V = ∫

5

− 3
x2sgn(x − 1)dx

V = λU λ

https://dl.doubtnut.com/l/_YIX5LiQD6ePH
https://dl.doubtnut.com/l/_8hx5hxiCv5iE
https://dl.doubtnut.com/l/_4gnKEKyGYJq3


3. Let  be a function satisying . If 

 then �nd the value of .

Watch Video Solution

f(x) f(x) = f( )∀x ≥ 0
100

x

∫
10

1
dx = 5

f(x)

x
∫

100

1
dx

f(x)

x

4. Evaluate 

, then �nd the sum of squares of digits of natural number k.

View Text Solution

=
2005∫

1002

0 dx(√10022 − x2 + √10032 − x2) + ∫
1003

1002
√100332 − x2dx

∫
1

0
√1 − x2dx

5. Show that 

Watch Video Solution

∫
0
√(sin 2θ) sin θdthη =

π

2 π

4

https://dl.doubtnut.com/l/_froAfiKQNTYk
https://dl.doubtnut.com/l/_YfOdlbDAswrz
https://dl.doubtnut.com/l/_bO3lAr6wcgsf


6. Let ,  Then �nd

the value of .

Watch Video Solution

I1 = ∫
π / 4

0

dx
1

(1 + tanx)2
I2 = ∫

1

0

dx

(1 + x)2(1 + x2)
I1

I2

7. Find the value of 

Watch Video Solution

ln(∫
1

0
et

2 + t(2t2 + t + 1)dt)

8. If  is equal to  then �nd the value of .

View Text Solution

∫
0

1
dx

x

x + 1 + ex
−lnk k

9. If  be continuous functions on  such that 

 and ,

then �nd the value of 

W h Vid S l i

f, f, h [0, a]

f(a − x) = f(x), g(a − x) = − g(x) 3h(x) − 4h(a − x) = 5

∫
a

0
f(x)g(x)h(x)dx

https://dl.doubtnut.com/l/_Aw2T8NPXvVMG
https://dl.doubtnut.com/l/_CS1UtFbN0Wkz
https://dl.doubtnut.com/l/_sNfMcqLsy0Mt
https://dl.doubtnut.com/l/_BXo6Uhd2flBY


Watch Video Solution

10. If  prove that 

Watch Video Solution

f(x) = ∀x ∈ (0, π],
sinx

x

∫
0

f(x)f( − x)dx = ∫
π

0
f(x)dx

π

2

π

2 π

2

11. Evaluate : , where 

and 

Watch Video Solution

3∫
π

0

dx
a2 sin2 x + b2 cos2 x

a4 sin2 x + b4 cos2 x
a2 + b2 = , a2 ≠ b23π

4

ab ≠ 0

12. 

Watch Video Solution

∫
2π

0

∣∣√15 sinx + cos x∣∣dx

https://dl.doubtnut.com/l/_BXo6Uhd2flBY
https://dl.doubtnut.com/l/_5Sbmde961g17
https://dl.doubtnut.com/l/_bWLppNCHYIdI
https://dl.doubtnut.com/l/_QXAmNuJo3d75


13. Let a be number in the interval  such that 

, the determined number of such

values of a.

Watch Video Solution

[0, 314]

∫
3π+a

π+a

|x − a − π|sin( )dx = − 16
x

2

14.  �nd 

Watch Video Solution

∞

∑
n= 1

( − ) =
1

4n − 3

1

4n − 1

π

n
n

15. 

Watch Video Solution

Iff(x) = x + ∫
1

0

t(x + t)f(t)dt,

thenf ∈ dthevalueofthedef ∈ ite ∈ tegral∫
1

0

f(x)dx.

16. If  satis�es the equation : 

, �nd 

f(x) = (ax + b)ex

f(x) = ∫
x

0
exyf' (y)dy − (x2 − x + 1)ex (a2 + b2)

https://dl.doubtnut.com/l/_3TPJ7iKAGxaO
https://dl.doubtnut.com/l/_jk76wAw2sidh
https://dl.doubtnut.com/l/_siBl7QM1PVlt
https://dl.doubtnut.com/l/_03rWj1zJiHTD


View Text Solution

17. If the minimum of the following function  de�ned at .  

 is equal to  where a, b  N

and b is not perfet square then �nd value of 

Watch Video Solution

f(x) 0 < x <
π

2

f(x) = ∫
x

0
+ ∫

π / 2

x

dθ

cos θ

dθ

sin θ
ln(a + √b) ∈

(a + b)

18. If  and 

. Find the number of

integers for which  is increasing.

Watch Video Solution

f(π) = 2x3 − 15x2 + 24x

g(x) = ∫
x

0

f(t)dt + ∫
5 −x

0

f(t)dt(0 < x < 5)

g(x)

19. Let  and function

. If number of points of discountinuity in [0,3] and

f(x) =
⎧⎪
⎨
⎪⎩

1 − x If0 ≤ x ≤ 1

0 if1 < x ≤ 2

(2 − x)
2

if2 < x ≤ 3

F (x) = ∫
x

0

f(t)dt

https://dl.doubtnut.com/l/_03rWj1zJiHTD
https://dl.doubtnut.com/l/_Tr7y4oQVyPKV
https://dl.doubtnut.com/l/_KWoaIKmvAAsx
https://dl.doubtnut.com/l/_NIgcipMOgjf2


non-di�erentiablity in (0,2) and  are  and  respectively , then 

 is equal to .

Watch Video Solution

F (x) α β

(α − β)

20. Find the values of m  for which the area bounded by the line 

 is, (i)  square units & (ii) minimum.Also

�nd the minimum area.

Watch Video Solution

(m > 0)

y = mx + 2 and x = 2y − y2 9

2

21. Find the values of m  for which the area bounded by the line 

 is, (i)  square units & (ii) minimum.Also

�nd the minimum area.

Watch Video Solution

(m > 0)

y = mx + 2 and x = 2y − y2 9

2

https://dl.doubtnut.com/l/_NIgcipMOgjf2
https://dl.doubtnut.com/l/_PhW2nDhq8Jgr
https://dl.doubtnut.com/l/_Jc2VN92hNguW


Exercise 2 Part - III

22. Find area bounded by  and x-axis.  

Given that area bounded by  and x -axis is  sq.

units, where  and . (given  is an invertiable

function).

Watch Video Solution

y = f − 1(x), x = 10, x = 4

y = f(x), x = 2, x = 6 30

f(2) = 4 f(6) = 10 f(x)

23. Consider a line  and a parameterized `C :x = tant,

y=1/cost(0<=t

Watch Video Solution

l : 2x − √3y = 0

1.  dx equals to :

A. 

∫
∞

0

x

(1 + x)(1 + x2)

π

4

https://dl.doubtnut.com/l/_sGa7jEXi9Gch
https://dl.doubtnut.com/l/_Rz7cikUDFkWU
https://dl.doubtnut.com/l/_BX2e0sZFEY9B


B. 

C. is same as 

D. cannot be evaluated

Answer: A::C

Watch Video Solution

π

2
∞

∫

0

dx

(1 + x)(1 + x2)

2. The value of integral ,  is :

A.  if 

B.  if 

C.  if 

D. 

Answer: A::B::C::D

Watch Video Solution

∫
b

a

dx
|x|

x
a < b

b − a a > 0

a − b b < 0

b + a a < 0 < b

|b| − |a|

https://dl.doubtnut.com/l/_BX2e0sZFEY9B
https://dl.doubtnut.com/l/_6Pqmc9k8b7wf


3. If , then which of the following statement

hold good ?

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

In = ∫
1

0
, n ∈ N

dx

(1 + x2)
n

2nIn+ 1 = 2n + (2n − 1)In

I2 = +
π

8

1

4

I2 = −
π

8

1

4

I3 = −
π

16

5

48

4. The value of integral 

A. 

B. 

C. 0

∫
π

0
xf(sinx)dx =

π / 2

∫

0

f(sinx)dx
π

2

π

π

∫

0

f(sinx)dx

https://dl.doubtnut.com/l/_G8ZcoJ65k6w1
https://dl.doubtnut.com/l/_UTFBRuFOUBCR


D. 

Answer: A::B

Watch Video Solution

2π

π / 4

∫

0

f(sinx)dx

5. If , then

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

I = ∫
2x

0

sin2 xdx

I = 2

π

∫

0

sin2 xdx

I = 4

π / 2

∫

0

sin2 xdx

I =

2π

∫

0

cos2 xdx

I = 8

π / 4

∫

0

sin2 xdx

https://dl.doubtnut.com/l/_UTFBRuFOUBCR
https://dl.doubtnut.com/l/_m3HVpprBSJgr
https://dl.doubtnut.com/l/_xP9UUNpbNgtf


6. Given an even function f de�ned and integrable everywhere and

periodic with period 2.Let 

A.  for every integer n

B.  is an even function

C.  and  have the same period

D.  is an odd function

Answer: A::B::C

Watch Video Solution

g(x) = ∫
x

0
f(t)dt and g(1) = A.

g(2n) = 0

g(x)

g(x) f(x)

g(x)

7. Let  be de�ned as  then

A.  is periodic

B. 

C. 

D.  is unbounded

f :R → R f(x) = ∫
ex

− 1
+ ∫

ex

1

dt

1 + t2

dt

1 + t2

f(x)

f(f(x)) = f(x) ∀x ∈ R

f(1) = f' (1) =
π

2

f(x)

https://dl.doubtnut.com/l/_xP9UUNpbNgtf
https://dl.doubtnut.com/l/_bHX2zIPoeFPE


Answer: A::B

Watch Video Solution

8. If  then �nd  is equal to

A.  if 

B.  if 

C. non existent if 

D.  if 

Answer: B

Watch Video Solution

a, b ∈ R+ Lim
n→ ∞

n

∑
k= 1

n

(k + an)(k + bn)

ln'
1

a − b

b(b + 1)

a(a + 1)
a ≠ b

ln'
1

a − b

a(b + 1)

b(a + 1)
a ≠ b

a = b

1

a(1 + a)
a ≠ b

9. Let 

A.  is stricity increasing in this interval

f(x) = ∫
x+

x

|sin θ|dθ(x ∈ [0, π])

π

3

f(x)

https://dl.doubtnut.com/l/_bHX2zIPoeFPE
https://dl.doubtnut.com/l/_AFq4zhL3VMgC
https://dl.doubtnut.com/l/_nWm7ivixYlro


B.  is di�erentiable in this interval

C. Range of  is 

D.  has a maxima at 

Answer: B::C::D

View Text Solution

f(x)

f(x) [2 − √3 − 1]

f(x) x =
π

3

10. If  in inegrable over  then  is equal to :

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

f(x) [1, 2] ∫
2

1
f(x)dx

lim
n→ ∞

n

∑
r= 1

f( )
1

n

r

n

lim
n→ ∞

2n

∑
r=n+ 1

f( )
1

n

r

n

lim
n→ ∞

n

∑
r= 1

f( )
1

n

r + n

n

lim
n→ ∞

2n

∑
r= 1

f( )
1

n

r

n

https://dl.doubtnut.com/l/_nWm7ivixYlro
https://dl.doubtnut.com/l/_1HNcXjtcmKI4


11. Let  where , then

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

In = ∫
1 / 2

0

dx
1

√1 − xn
n > 2

In <
π

6

In >
π

6

In <
1

2

In >
1

2

12. If  where  denotes the fractional part of x. Then which

of the following is true ?

A. f is periodic

B. 

C. 

f(x) = 2 |x | [x]

1

∫

0

2 [x ]dx =
1

ln 2

1

∫

0

2 [x ]dx = log2 e

https://dl.doubtnut.com/l/_ZH5ldUi6ZstH
https://dl.doubtnut.com/l/_MZhSxN0MhHsg


D. 

Answer: A::B::C::D

Watch Video Solution

100

∫

0

2 [x ]dx = 100 log2 e

13. Let , then f is

A. continuous at 

B. continuous at 

C. di�erentiable at 

D. di�erentiable at 

Answer: A::B::C::D

Watch Video Solution

f(x) = ∫
x

0
|2t − 3|dt

x = 3/2

x = 3

x = 3/2

x = 0

14. Let  thenf(x) = ∫
π

0
(sinx)

n
dx, n ∈ N

https://dl.doubtnut.com/l/_MZhSxN0MhHsg
https://dl.doubtnut.com/l/_I08kP3Qpv0pG
https://dl.doubtnut.com/l/_7Gr0gLPH18Q3


A.  is rational if n is odd

B.  is irrational if n is even

C.  is an increasing sequence

D.  is a decreasing sequence

Answer: A::B::D

Watch Video Solution

In

In

In

In

15. Let  be a function satisfying , then

A.  is a periodic function

B.  is aperiodic function

C. 

D. 

Answer: A::D

f(x) f(x)f(x + 2) = 10 ∀x ∈ R

f(x)

f(x)

7

∫

1

f(x)dx = 20

7

∫

1

f(x)dx = 20

https://dl.doubtnut.com/l/_7Gr0gLPH18Q3
https://dl.doubtnut.com/l/_da6cTEg48oAP


View Text Solution

16. Let ,  then

A. 

B. 

C. 

D.  are in Harmonic progression

Answer: A::C

Watch Video Solution

In = ∫
π

0

dx
sin2(nx)

sin2 x
n ∈ N

In+ 2 + In = 2In+ 1

In = In+ 1

In = nπ

I1, I2, I3……..In

17. Let  be a continuous function and , then

A. There exists some  such that 

B. There exists some  such that 

f(x) I = ∫
9

1
√xf(x)dx

c ∈ (1, 9) I = 8√cf(c)

p, q ∈ (1, 3)

I = 2[p2f(p2) + q2f(q2)]

https://dl.doubtnut.com/l/_da6cTEg48oAP
https://dl.doubtnut.com/l/_krGEmnXXBsO7
https://dl.doubtnut.com/l/_J0EkUi7GjtiB


C. There exists some  such that 

D. If 

Answer: A::B

View Text Solution

α ∈ (1, 9) I = 9√xf(α)

f(x) ≥ 0 ∀x ∈ [1, 9] ⇒ I > 0

18. Let A , then

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

= ∫
e2

1

dx
lnx

√x

A > 2(e − )
1

e

A < (e − 1)(2 + )
1

√e

A > (e − 1)(2 + )
1

√e

A < (e2 − 1)'
2

e

https://dl.doubtnut.com/l/_J0EkUi7GjtiB
https://dl.doubtnut.com/l/_HbzvVIG6bem0


19. Let  then

A.  is least when 

B.  is an increasing function 

C.  is least for 

D. 

Answer: A::B::D

View Text Solution

f(a, b) = ∫
b

a

(x2 − 4x + 3)dx, (b > 0)

f(a, 3) a = 1

f(a, b) ∀b ≥ 4

f(0, b) b = 2

min {f(a, b)} = −
4
3

20. Let  dx & I is a �nite real number,

then

A. 

B. 

C. 

I = ∫
∞

2
( − )

2x

x2 + 1

1

2x + 1

λ =
1

2

λ = 1

I = ln( )
1

2

5

2

https://dl.doubtnut.com/l/_Y7vKUvpxN6Oy
https://dl.doubtnut.com/l/_3FUYymGSx7dV


D. 

Answer: A::D

Watch Video Solution

I = ln( )
1

4

5

4

21. Let  is a quadratic expression with positive integral coe�cients

such that for every . Let

, then

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

f(x)

α, β ∈ R, β < α, ∫
β

α

f(x)dx < 0

g(t) = f' ' (t)f(t), and g(0) = 12

I < f( )(β − α)
α + β

2

I > f( )(β − α)
α + β

2

I > (f(α) + f(β))(β − α)
1

2

I < (f(α) + f(β))(β − α)
1

2

https://dl.doubtnut.com/l/_3FUYymGSx7dV
https://dl.doubtnut.com/l/_sX67tAwCd3LJ
https://dl.doubtnut.com/l/_ZEg6CMCeuYz9


22. ,

then

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

I1 = ∫
π

0

dx, I2 = ∫
π

0

dx
x sinx

1 + cos2 x

x2 sinx

(π2 − 3πx + 3x2)(1 + cos2 x)

I1 =
π2

8

I1 =
π2

4

I1 = I2

I1 > I2

23. Let , then identify the correct option(s).

A. 

B. 

C. 

D. 

L1 = lim
x→ 0 +

∫
x2

0 sin √tdt

x − sinx

L1 = 4

L1 + L2 = 8

L1 + L2 = 0

|L2| = |L1|

https://dl.doubtnut.com/l/_ZEg6CMCeuYz9
https://dl.doubtnut.com/l/_yw8dvL1eEvAg


Answer: A::C::D

Watch Video Solution

24. , then 

A.  is �nite for

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

lim
n→ ∞

= F (k)
(1k + 2k + 3k + ......nk)

(12 + 22 + ..... + n2)(13 + 23 + ..... + n3)

(k ∈ N)

F (k) k ≤ 6(B)

F (5) = 0

F (6) =
12

7

F (6) =
5

7

25. Let  thenTn =
n

∑
r= 1

, Sn =
n

∑
r= 0

n

r2 − 2r. n + 2n2

n

r2 − 2r. n + 2n2

https://dl.doubtnut.com/l/_yw8dvL1eEvAg
https://dl.doubtnut.com/l/_eD6czthAlgxc
https://dl.doubtnut.com/l/_we6mnonABi8r


A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

Tn > Sn ∀n ∈ N

Tn >
π

4

Sn <
π

4

lim
n→ ∞

Sn =
π

4

26. A function satisfying , where  is

A.  is a periodic function

B. 

C.  is an even function

D.  is an odd function

Answer: A::B::C

Watch Video Solution

∫
1

0
f(tx)dt = nf(x) x > 0

f(x)

f' (x) = 0

f(x)

f(x)

https://dl.doubtnut.com/l/_we6mnonABi8r
https://dl.doubtnut.com/l/_53r55aMaWGar


27. Find the area bounded by 

A. 

B. 

C. 

D. sq.unit

Answer: A::B::C::D

Watch Video Solution

y = sin− 1 x, y = cos − 1 x, andthex − aξs.

1 / √2

∫

0

(sin1 x)dx +

1

∫

1 / √2

(cos1 x)dx

π / 2

∫

π / 4

(siny − cos y)dy

π / 4

∫

0

(cos y − siny)dy

(√2 − 1)

28. Let  be a non-negative, continuous and even function such that

area bounded by x-axis , y-axis &  is equal to  sq. units

, then

f(x)

y = f(x) (x2 + x3)

Aax ≥ 0

https://dl.doubtnut.com/l/_53r55aMaWGar
https://dl.doubtnut.com/l/_iVAKVjlDDtgG
https://dl.doubtnut.com/l/_yxTNm6F61fjN


A. 

B. 

C. 

D. 

Answer: A::D

View Text Solution

n

∑
r= 1

f' (r) = 3n2 + 5n∀n ∈ N

n

∑
r= 1

f' (r) = 6n2 + 5n∀n ∈ N

f(x) = 3x2 + 2x ∀x ≤ 0

f(x) = 3x2 − 2x ∀x ≤ 0

29. Let 'c' be a positive real number such that area bounded by

 from  to  is equal to area bounded by 

, from  to  (where  represents

greatest integer function), then

A. 

B. 

C. 

D. 

y = 0, y = [tan− 1 x] x = 0 x = c

y = 0, y = [cot − 1 x] x = 0 x = c [ ⋆ ]

c = tan 1 + cot 1

c = 2 cos ec2

c = tan 1 − cot 1

c = − 2 cot 2

https://dl.doubtnut.com/l/_yxTNm6F61fjN
https://dl.doubtnut.com/l/_XKOhYeCnOR4g


Exercise 2 Part - IV

Answer: A::B

View Text Solution

30. Area bounded by  and  is equal to

A. 

B.  sq. units

C.  (Area of rectangle ABCD) where points A,B,C,D are 

&

D.  (Area of rectangle ABCD) where points A,B,C,D are 

&

Answer: B::D

Watch Video Solution

y = x2 − 2|x| y = − 1

2

1

∫

0

(2x − x2)dx

2

3

2

3

( − 1, − 1), ( − 1, 0), (1, 0) (1, − 1)

2

3

( − 1, − 1), ( − 1, 0), (1, 0) (1, − 1)

https://dl.doubtnut.com/l/_XKOhYeCnOR4g
https://dl.doubtnut.com/l/_NnnS3U8rosTw


1. If , let us de�ne  in a di�erent manner as 

 alnd the equation of the

tangent at  as   

If , then equation of tangent at  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = ∫
v ( x )

u ( x )
f(t)dt

dy

dx

= v' (x)f 2(v(x)) − u' (x)f 2(u(x))
dy

dx

(a, b) y − b = ( )
(a,b)

(x − a)
dy

dx

y = ∫
x2

x

t2dt x = 1

y = x + 1

x + y = 1

y = x − 1

y = x

2. If , let us de�ne  in a di�erent manner as 

 alnd the equation of the

y = ∫
v ( x )

u ( x )
f(t)dt

dy

dx

= v' (x)f 2(v(x)) − u' (x)f 2(u(x))
dy

dx

https://dl.doubtnut.com/l/_GnhlJYJB3xMx
https://dl.doubtnut.com/l/_VcEraWFfCzxo


tangent at  as   

If , then  at  is

A. 0

B. 1

C. 2

D. -1

Answer: A

Watch Video Solution

(a, b) y − b = ( )
a b

(x − a)
dy

dx

F (x) = ∫
x

1
et

2 / 2(1 − t2)dt F (x)
d

dx
x = 1

3. If , let us de�ne  in a di�erent manner as 

 alnd the equation of the

tangent at  as   

if , then  is

A. 0

y = ∫
v ( x )

u ( x )

f(t)dt
dy

dx

= v' (x)f 2(v(x)) − u' (x)f 2(u(x))
dy

dx

(a, b) y − b = ( )
a b

(x − a)
dy

dx

∫
x4

x3

ln tdt lim
x→ 0 +

dy

dx

https://dl.doubtnut.com/l/_VcEraWFfCzxo
https://dl.doubtnut.com/l/_irm6MiTtIO0H


B. 1

C. 2

D. -1

Answer: A

Watch Video Solution

4. Let . Then , Consider 

.  

The number of critical point of , in the interior of its domain, is

A. 

B. 

C. 

D. 

g(t) =

x2

∫

x1

f(t, x)dx g' (t) =

x2

∫

x1

(f(t, x))dx
∂

∂ t

f(x) =

π

∫

0

dθ
ln(1 + x cos θ)

cos θ

f(x)

(0, π)

(0, π2)

( , )
−π

2

π

2

( , )
π2

2
π2

2

https://dl.doubtnut.com/l/_irm6MiTtIO0H
https://dl.doubtnut.com/l/_y8OpbqPOfZar


Answer: D

Watch Video Solution

5. Let . Then ,

Consider .  

The number of critical point of , in the interior of its domain, is

A. 0

B. 1

C. 2

D. in�nitely many

Answer: A

Watch Video Solution

g(t) = ∫
x2

x1

f(t, x)dx g' (t) = ∫
x2

x1

(f(t, x))dx
∂

∂ t

f(x) = ∫
π

0
dθ

ln(1 + x cos θ)

cos θ

f(x)

https://dl.doubtnut.com/l/_y8OpbqPOfZar
https://dl.doubtnut.com/l/_PS1Zm6yOMYfx


6. Let . Then , Consider 

.  

The number of critical point of , in the interior of its domain, is

A. discontinuous at 

B. di�erentiable at 

C. continuous at 

D. none of these

Answer: B::C

Watch Video Solution

g(t) =

x2

∫

x1

f(t, x)dx g' (t) =

x2

∫

x1

(f(t, x))dx
∂

∂ t

f(x) =

π

∫

0

dθ
ln(1 + x cos θ)

cos θ

f(x)

x = 0

x = 1

x = 0

7. If length of perpendicular drawn from points of a curve to a straight

line approaches zero along an in�nite branch of the curve, the line is said

to be an asymptote to the curve. For example , y-axis is an asymptote to

& x-axis is an asymptote to .  y = lnx y = e−x

https://dl.doubtnut.com/l/_SrT5uW7MrWVn
https://dl.doubtnut.com/l/_CDry61eeEhrr


If  (a �nite number) then  is an asymptote to 

 . Similarly if , then  is also an asymptote.  

If  or , then  is a an asymptote

to .  

Number of asymptotes parallel to co -ordinate aces for the function

 is equal to :

A. 1

B. 2

C. 3

D. 4

Answer: C

View Text Solution

lim
x→ 0

f(x) = e y = e

y = f(x) lim
x→ 0

f(x) = α y = α

lim
x→ a

f(x) = ∞ lim
x→ a

f(x) = − ∞ x = a

y = f(x)

f(x) =
(x + 1)(x + 2)

(x − 1)(x − 2)

8. If length of perpendicular drawn from points of a curve to a straight

line approaches zero along an in�nite branch of the curve, the line is said

to be an asymptote to the curve. For example , y-axis is an asymptote to

https://dl.doubtnut.com/l/_CDry61eeEhrr
https://dl.doubtnut.com/l/_2dTZdvP4axx4


& x-axis is an asymptote to .  

If  (a �nite number) then  is an asymptote to 

 . Similarly if , then  is also an asymptote.  

If  or , then  is a an asymptote

to .  

Area bounded by , it's asymptote and ordinates at points of

extremum is equal to (in suare unit)

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

y = lnx y = e−x

lim
x→ 0

f(x) = e y = e

y = f(x) lim
x→ 0

f(x) = α y = α

lim
x→ a

f(x) = ∞ lim
x→ a

f(x) = − ∞ x = a

y = f(x)

y =
2x

x2 + 1

ln 2

2 ln 2

ln 3

2 ln 3

9. If length of perpendicular drawn from points of a curve to a straight

line approaches zero along an in�nite branch of the curve, the line is said

https://dl.doubtnut.com/l/_2dTZdvP4axx4
https://dl.doubtnut.com/l/_BA3WHFq0Na7p


Exercise 3 Part - I

to be an asymptote to the curve. For example , y-axis is an asymptote to

& x-axis is an asymptote to .  

If  (a �nite number) then  is an asymptote to 

 . Similarly if , then  is also an asymptote.  

If  or , then  is a an asymptote

to .  

Area bounded by  and it's asymptote in �rst quadrant is equal

to (in square unit)

A. 2e

B. e

C. 1

D. 2

Answer: D

View Text Solution

y = lnx y = e−x

lim
x→ 0

f(x) = e y = e

y = f(x) lim
x→ 0

f(x) = α y = α

lim
x→ a

f(x) = ∞ lim
x→ a

f(x) = − ∞ x = a

y = f(x)

y = x2e−x

https://dl.doubtnut.com/l/_BA3WHFq0Na7p


1. If , then

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

In = ∫
x

−x

dx, n = 0, 1, 2……..
sinnx

(1 + πx)sinx

In = In+ 2

10

∑
m= 1

I2m+ 1 = 10π

10

∑
m= 1

I2m = 0

In = In+ 1

2. Let  be a continuous function function which satis�es 

. Then the value of  is

Watch Video Solution

f :R → R

f(x) = ∫
x

0

f(t)dt f(ln 5)

https://dl.doubtnut.com/l/_ZPkq4tjP19uF
https://dl.doubtnut.com/l/_lbrDBArmheaC


3. The area of the region bounded by the curve  and lines 

 is  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

y = ex

x = 0andy = e e − 1 ∫
e

1
1n(e + 1 − y)dy e − ∫

1

0
exdx

∫
e

1

1nydy

e − 1

e

∫

1

ln(e + 1 − y)dy

e −

1

∫

0

exdx

e

∫

1

lnydy

4. The value of  is

A. 0

B. 

lim
x→ 0

∫
0

x

dt
1

x3

t ln(1 + t)

t4 + 4

1

12

https://dl.doubtnut.com/l/_l85vTuatmCyD
https://dl.doubtnut.com/l/_TWGtrkHTVkLj


C. 

D. 

Answer: B

Watch Video Solution

1

24

1

64

5. The value(s) of  is are

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
1

0
dx

x4(1 − x)4

1 + x2

− x
22

7

2

105

0

−
71

15

3π
2

https://dl.doubtnut.com/l/_TWGtrkHTVkLj
https://dl.doubtnut.com/l/_7FrugpULF07o


6. Let f be a real-valued function de�ned on the interval  by 

. Then which of the following

statement(s) is (are) true ?

A.  exist for all 

B.  exists for all  and  is continuous on  but

not di�erentiable on 

C. there exists  such that  for all 

D. there exists  such that  for all 

Answer: B::C

Watch Video Solution

(0, ∞)

f(x) = lnx + ∫
x

0
√1 + sin tdt

f(x) x ∈ (0, ∞)

f' (x) x ∈ (0, ∞) f' (0, ∞)

(0, ∞)

α > 1 |f' (x)| < |f(x)| x ∈ (α, ∞)

β > 0 |f(x)| + |f' (x)| ≤ β

x ∈ (0, ∞)

7. For any real number, let  denotes the largest integer less than or

equal to . Let f be a real valued function de�ned on the interval

[x]

x

https://dl.doubtnut.com/l/_1wOaTFLZKmRU
https://dl.doubtnut.com/l/_dWzv6By7LZr8


 by  

  

Then the value of  is

Watch Video Solution

[ − 10, 10]

f(x) = {
x − [x]  if  [x]is odd

1 + [x] − x  if  [x]is even

∫
10

10
f(x)cos πxdx

π2

−10

8. Let f be a real-valued function de�ned on the interval  such

that  dt, for all  and let  be

the inverse function of f. Then  is equal to

A. 1

B. 

C. 

D. 

Answer: B

Watch Video Solution

( − 1, 1)

e−xf(x) = 2 + ∫
x

0

√t4 + 1 x ∈ ( − 1, 1) f − 1

(f − 1)' (2)

1

3

1

2

1

e

https://dl.doubtnut.com/l/_dWzv6By7LZr8
https://dl.doubtnut.com/l/_w8eebB6GNMsS
https://dl.doubtnut.com/l/_8bElNKFnSt4p


9. Consider the polynomial f . Let s be the sum

of all distinct real roots of and let .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(x) = 1 + 2x + 3x2 + 4x3

f(x) t = |s|

( − , 0)
1

4

( − 11, − )
3

4

( − , − )
3

4

1

2

(0, )
1

4

10. Consider the polynomial f . Let s be the

sum of all distinct real roots of and let .

A. 

B. 

C. 

(x) = 1 + 2x + 3x2 + 4x3

f(x) t = |s|

( , 3)
3

4

( , )
21

64

11

16

(9, 10)

https://dl.doubtnut.com/l/_8bElNKFnSt4p
https://dl.doubtnut.com/l/_pS5Sza4mrTcf


D. 

Answer: A

Watch Video Solution

(0, )
21

64

11. Consider the polynomial f . Let s be the sum

of all distinct real roots of and let .

A. increasing in  and decreasing in 

B. decreasing in  and increasing in 

C. increasing in 

D. decreasing in 

Answer: B

Watch Video Solution

(x) = 1 + 2x + 3x2 + 4x3

f(x) t = |s|

( − t, )
1

4
( − , t)

1

4

( − t, − )
1

4
( − , t)

1

4

( − t, t)

( − t, t)

https://dl.doubtnut.com/l/_pS5Sza4mrTcf
https://dl.doubtnut.com/l/_xXTxJDzl9sXf


12. The value of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
ln 3

√ln 2
dx

xsinx2

sinx2 + sin(ln 6 − x2)

ln'
1

4

3

2

ln'
1

2

3

2

ln'
3

2

ln'
1

6

3

2

13. Let the straight line x = b divide the area enclosed by

 and  into two parts  and 

 such that . Then b equals

A. 

B. 

C. 

y = (1 − x)
2
, y = 0 x = 0 R1(0 ≤ x ≤ b)

R2(b ≤ x ≤ 1) R1 − R2 =
1

4

3

4

1

2

1

3

https://dl.doubtnut.com/l/_XYYLs9mDsKNX
https://dl.doubtnut.com/l/_T59wgQBr3fih


D. 

Answer: B

Watch Video Solution

1

4

14. Let  be a continuous function such that 

 for all .  

Let , and  be the area of the region bounded by 

 and the x-axis. Then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f : [ − 1, 2] → [0, ∞)

f(x) = f(1 − x) x ∈ [ − 1, 2]

R1 = ∫
2

− 1
xf(x)dx R2

y = f(x), x = − 1, x = 2

R1 = 2R2

R1 = 3R2

2R1 = R2

3R1 = R2

https://dl.doubtnut.com/l/_T59wgQBr3fih
https://dl.doubtnut.com/l/_y5YF7DHcl7cY


15. Let  be the area of the region enclosed by 

 Then  (b) 

 (d) 

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

S

y = e−x ^ 2, y = 0, x = 0, andx = 1. S ≥
1

e
S ≥ 1 =

1

e

S ≤ (1 + )
1

4

1

√e
S ≤ + (1 − )

1

√2

1

√e

1

√2

S ≥
1

e

S ≥ 1 −
1

e

S ≤ (1 + )
1

4

1

√e

S ≤ + (1 − )
1

√2

1

√e

1

√2

16. The value of the integral  is

A. 0

B. 

∫
π / 2

−π / 2
(x2 + ln' )cos xdx

π + x

x − a

− 4
π2

2

https://dl.doubtnut.com/l/_dzlFypcybRoK
https://dl.doubtnut.com/l/_zJUBg4ReHrUZ


C. 

D. 

Answer: B

Watch Video Solution

+ 4
π2

2

π2

2

17. Let  for all  and let 

 dt for all .  

Which of the following is true ?

A. g is increasing on 

B. g is decreasing on 

C. g is increasing on  and decreasing on 

D. g is increasing on  and decreasing on 

Answer: B

Watch Video Solution

f(x) = (1 − x)2 sin2 x + x2 x ∈ IR

g(x) = ∫
x

1
( − ln t)f(t)

2(t − 1)

t + 1
x ∈ (1, ∞)

(1, ∞)

(1, ∞)

(1, 2) (2, ∞)

(1, 2) (2, ∞)

https://dl.doubtnut.com/l/_zJUBg4ReHrUZ
https://dl.doubtnut.com/l/_bxGgnUo7nqh2


18. Let  for all  and let 

 dt for all .  

Consider the statements : 

P : There exists some  such that   

Q : There exist some  such that   

Then

A. both P and Q are true

B. P is true and Q is false

C. P is false and Q is true

D. both P and Q are false

Answer: C

Watch Video Solution

f(x) = (1 − x)2 sin2 x + x2 x ∈ IR

g(x) = ∫
x

1
( − ln t)f(t)

2(t − 1)

t + 1
x ∈ (1, ∞)

x ∈ IR f(x) + 2x = 2(1 + x2)

x ∈ IR 2f(x) + 1 = 2x(1 + x)

19. If  for all  , thenf(x) = ∫
x

0
et

2
(t − 2)(t − 3)dt x ∈ (0, ∞)

https://dl.doubtnut.com/l/_bxGgnUo7nqh2
https://dl.doubtnut.com/l/_S6oYJrjhlek8
https://dl.doubtnut.com/l/_adVveaKQ1QdZ


A. f has a local maximum at 

B. f is decreasing on 

C. there exists some  such that 

D. f has a local minimum at 

Answer: A::B::C::D

Watch Video Solution

x = 2

(2, 3)

c ∈ (0, ∞) f(c) = 0

x = 3

20. The area enclosed by the curves

 over the interval 

A. 

B. 

C. 

D. 

Answer: B

y = sinx + cos x and y = |cos x − sinx| [0, ]
π

2

4(√2 − 1)

2√2(√2 − 1)

2(√2 + 1)

2√2(√2 + 1)

https://dl.doubtnut.com/l/_adVveaKQ1QdZ
https://dl.doubtnut.com/l/_cBScesyNEXnn


Watch Video Solution

21. Let  (the set of the all real numbers) be a positive, non-

constant and di�erentiable function such that  and 

.Then the volue of  dx lies in the interval.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f : [ , 1] → R
1

2

f' (x) < 2f(x)

f( ) = 1
1
2

∫
1

1 / 2
f(x)

(2e − 1, 2e)

(e − 1, 2e − 1)

( , e − 1)
e− 1

2

(0, )
e − 1

2

22. For  (the set of all real numbers), , 

 .

a ∈ R a ≠ = − 1

lim
n→ ∞

=
(1aa + 2a + ...... + na)

(n + 1)a− 1[(na + 1) + (na + 2) + ...... + (na + n)]

1

60

https://dl.doubtnut.com/l/_cBScesyNEXnn
https://dl.doubtnut.com/l/_7SboOFcmQZrG
https://dl.doubtnut.com/l/_ZvpjVoZEW0Rr


Then 

A. 5

B. 7

C. 

D. 

Answer: B

Watch Video Solution

a =

−15

2

−17
2

23. Let  be a continuous function and let  be

de�ned as 

 Then

A.  is continuous but not di�erentiable at a

B.  is di�erentiable on R

C.  is continuous but not di�eretiable at b

f : [a, b] → [1, ∞) g :R → R

g(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

0 if x < a

∫
x

a
f(t)dt if a ≤ x ≤ b

∫
b

a
f(t)dt if x > b

g(x)

g(x)

g(x)

https://dl.doubtnut.com/l/_ZvpjVoZEW0Rr
https://dl.doubtnut.com/l/_vSwYGmzshgno


D.  is continuous and di�erentiable at either a or b but not both

Answer: A::C

Watch Video Solution

g(x)

24. Let  be given . Then

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

f : (0, ∞) ⇒ R f(x) =
x
e
(1 + )

1
x

dt

t

log(1 + √2)

∫

0

2(eu + e−u)
16
du

log(1 + √2)

∫

0

(eu + e−u)
17
du

log(1 + √2)

∫

0

(eu − e−u)
17
du

log(1 + √2)

∫

0

2(eu − e−u)
16
du

https://dl.doubtnut.com/l/_vSwYGmzshgno
https://dl.doubtnut.com/l/_x9Dwbgh7eE0F


25. The value of  is

Watch Video Solution

∫
1

0
4x3{ (1 − x2)

5
}dx

d2

dx2

26. The following integral  dx is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫ (2 cos ecx)17

π

2

π

4

log(1 + √2)

∫

0

2(eu + e−u)
16
du

log(1 + √2)

∫

0

(eu + e−u)
17
du

log(1 + √2)

∫

0

(eu + e−u)
17
du

log(1 + √2)

∫

0

2(eu + e−u)
16
du

https://dl.doubtnut.com/l/_HZtU6UHy6FER
https://dl.doubtnut.com/l/_RrUJSMpn2li2
https://dl.doubtnut.com/l/_qfblu4HtEEte


27. Given that for each  exists. Let

this limit be . In addition it is given the function  is di�erentiable

on .  

The value of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

aε(0, 1), lim
h→ 0 +

∫
1 −h

h

t−a(1 − t)a− 1
dt

g(a) g(a)

(0, 1)

g( )
1
2

π

2π

π

2

π

4

28. Given that for each  exists. Let

this limit be . In addition it is given the function  is di�erentiable

on .  

The value of  is

aε(0, 1), lim
h→ 0 +

∫
1 −h

h

t−a(1 − t)
a− 1

dt

g(a) g(a)

(0, 1)

g( )
1

2

https://dl.doubtnut.com/l/_qfblu4HtEEte
https://dl.doubtnut.com/l/_d6yOSF16E2Iw


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

π

2

π

−
π

2

0

29. 

View Text Solution

https://dl.doubtnut.com/l/_d6yOSF16E2Iw
https://dl.doubtnut.com/l/_jpyjwLtYOX89


30. Let  be a function de�ned by  where

[x] is the greatest integer less than or equal to x. If

, then the value of  is

Watch Video Solution

f :R → R f(x) = {
[x] x ≤ 2

0 x > 2

I = ∫
2

− 1

dx
xf(x2)

2 + f(x + 1)
(4I − 1)

31. If  where  takes only

principal values, then the value of  is

Watch Video Solution

α = ∫
1

0

e9x+ 3 tan − 1 x)( )dx
12 + 9x2

1 + x2
tan− 1 x

(loge|1 + α| − )
3π

4

32. Let  be a continuous odd function, which vanishes exactly at

one point and  Suppose that

Then the value of  is

Watch Video Solution

f :R
→
R

f(1) = .
1

2

F (x) = ∫
x

− 1
f(t)dtf or allx ∈ [ − 1, 2]andG(x) = ∫

x

− 1
t|f(f(t))|dtf or a

f( )
1
2

https://dl.doubtnut.com/l/_JqNz8eubXdM1
https://dl.doubtnut.com/l/_GNhj91dYzWbv
https://dl.doubtnut.com/l/_m8JZYOXol5Wh


33. Let  for

all  . Then the correct expression (s) is (are)

   (d) 

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

f(x) = 7 tan8 x + 7 tan6 x − 3 tan4 x − 3 tan4 x − 3 tan2 x

x ∈ ( − , )
π

2
π

2

∫
0

xf(x)dx =

π

4 1

12
∫

0
f(x)dx = 0

π

4

∫
0

xf(x) =

π

4 1

6

∫
0

f(x)dx =

π

4 1

12

π / 4

∫

0

xf(x)dx =
1

12

π / 4

∫

0

f(x)dx = 0

π / 4

∫

0

xf(x)dx =
1

6

π / 4

∫

0

f(x)dx = 1

https://dl.doubtnut.com/l/_m8JZYOXol5Wh
https://dl.doubtnut.com/l/_3EpTk2JNWUhG


34. Let  for all  with . If 

, then the possible values of m and M are

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f' (x) =
192x2

2 + sin4 πx
x ∈ R f( ) = 0

1

2

m ≤ ∫
1

1 / 2

f(x)dx ≤ M

m = 13, M = 24

m = , M =
1

4

1

2

m = − 11, M = 0

m = 1, M = 12

35. The option(s) with the values of a and L that satisfy the following

equation is (are) 

 

A. 

= L?
∫ 4π

0 e1(sin6 at + cos4 at)dt

∫
π

0 e1(sin6 at + cos4 at)dt

a = 2, L =
e4π − 1
eπ − 1

https://dl.doubtnut.com/l/_sA6Vyq4FYzHb
https://dl.doubtnut.com/l/_dJkx1bzpwmkH


B. 

C. 

D. 

Answer: AC

Watch Video Solution

a = 2, L =
e4π + 1
eπ + 1

a = 4, L =
e4π − 1
eπ − 1

a = 4, L = = 0
e4π + 1
eπ − 1

36. Let  be a thrice di�erentiable function. Suppose that 

 and  for all . Let 

 for all  The correct statement is

A. 

B. 

C.  for any 

D.  for some 

Answer: ABC

F :R − R

F (1) = 0, F (3) = − 4 F (x) < 0 x ∈ ( , 3)
1

2

f(x) = xF (x) x ∈ R

f' (1) < 0

f(2) < 0

f' (x) ≠ 0 x ∈ (1, 3)

f' (x) = 0 x ∈ (1, 3)

https://dl.doubtnut.com/l/_dJkx1bzpwmkH
https://dl.doubtnut.com/l/_QEQJWKNR1OoA


Watch Video Solution

37. Let  be a thrice di�erentiable function, Supose that 

 and  for all . Let 

 for all .  

If  and . Then the correct

expression(s) is are :

A. 

B. 

C. 

D. 

Answer: CD

Watch Video Solution

F :R → R

F (1) = 0, F (3) = − 4 F ' (x) < 0 x ∈ (1/2/3)

f(x) = xF (x) x ∈ R

3

∫

1

3

1

x2F ' (x)dx = − 12 ∫
3

1

x3F (x)dx = 40

9f' (3) + f' (1) − 32 = 0

3

∫

1

f(x)dx = 12

9f' (3) − f' (1) + 32 = 0

3

∫

1

f(x)dx = − 12

https://dl.doubtnut.com/l/_QEQJWKNR1OoA
https://dl.doubtnut.com/l/_QX74cZMRZkSY
https://dl.doubtnut.com/l/_GO4gmxiV87ij


38. Let  dt for all  and 

be a continous function. For a  if  is the area of the

region bounded by  and , then  is

Watch Video Solution

F (x) = ∫
x2 +

x

2 cos2 t

π

6

x ∈ R f : [0, ] ⇒ [0, ∞]
1

2

∈ , [0, ]
1

2
F ' (a) + 2

x = 0, y = f(x) x = a f(0)

39. The total number of distinct  for which

 is

Watch Video Solution

x ∈ (0, 1]

∫
x

0
dt = 2x − 1

t2

1 + t4

40. The value of  is equal to

A. 

B. 

C. 

D. 

∫
−

dx

π

2

π

2

x2 cos x

1 + ex

− 2
π2

4

+ 2
π2

4

π2 − eπ / 2

π2 + eπ / 2

https://dl.doubtnut.com/l/_GO4gmxiV87ij
https://dl.doubtnut.com/l/_cN7FEO8Qo4kc
https://dl.doubtnut.com/l/_MP9zjGOVs9Pd


Answer: A

Watch Video Solution

41. Area of region 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

{(x, y) ∈ R2 : y ≥ √|x + 3|, 5y ≤ x + 9 ≤ 15}

1

6

4
3

3

2

5

3

https://dl.doubtnut.com/l/_MP9zjGOVs9Pd
https://dl.doubtnut.com/l/_ZU1Av9WmedZu


42. Let , for all 

. then

A. 

B. 

C. 

D. 

Answer: BC

Watch Video Solution

f(x) = lim
n→ ∞

⎛
⎜ ⎜
⎝

⎞
⎟ ⎟
⎠

nn(x + n)(x + ).......(x + )n

2
n
n

n !(x2 + n2)( )....... (x2 + )x2 +n2

4
n2

n2

x > 0

f( ) ≥ f(1)
1

2

f( ) ≤ f( )
1

3

2

3

f' (2) ≤ 0

≥
f' (3)

f(3)

f' (2)

f(2)

43. Let  be a continuous function. Then, which of the following

function (s) has (have) the value zero at some point in the interval (0,1)?

 (b)  

(d) 

f :R
−−→
0, 1

ex − ∫
x

0
f(t)sin tdt f(x) + ∫

0
f(t)sin tdt

π

2

x − ∫
−x

0
f(t)cos tdt

π

2

x9 − f(x)

https://dl.doubtnut.com/l/_b3VIv8b0YRSl
https://dl.doubtnut.com/l/_G61eaCdIibKh


A. 

B. 

C. 

D. 

Answer: CD

Watch Video Solution

ex −

x

∫

0

f(t)sin tdt

f(x) + ∫

0

f(t)sin tdt

π

2

x −

−x

∫

0

cos tdt

π

2

x9 − f(x)

44. Let  be a de�erentiable function such that 

, and . If  

 for  then 

Watch Video Solution

f :R → R

f(0) = 0, f( ) = 3
π

2
f' (0) = 1

g(x) = ∫
x

[f' (t)cos ect − cot t cos ectf(t)]dt

π

2

x ∈ (0, ]
π

2

lim
x→ 0

g(x) =

https://dl.doubtnut.com/l/_G61eaCdIibKh
https://dl.doubtnut.com/l/_vlmYOHtARuK5


45. If   (b) 

 (d) 

A. 

B. 

C. 

D. 

Answer: BD

Watch Video Solution

I
98

∑
k= 1

∫
k+ 1

k

dx, then :
k + 1

x(x + 1)
I <

49
50

I > (log)e99

I > (log)e99 I < (log)e99

I > loge 99

I < logo 99

I <
49
50

I >
49
50

46. If the line  divides the area of region 

 into two equal parts, then

A. 

B. 

C. 

x = α

R = {(x, y) ∈ R2 : x0 ≤ y ≤ x, 0 ≤ x ≤ 1}

2α4 − 4α2 + 1 = 0

α4 + 4α2 − 1 = 0

< α < 1
1

2

https://dl.doubtnut.com/l/_VWQ98ihyf8Wb
https://dl.doubtnut.com/l/_llXzgb9UyUgh


D. 

Answer: AC

Watch Video Solution

0 < α ≤
1

2

47. If   (b) 

  (d) 

A. 

B. 

C. 

D. 

Answer: BOUNS

Watch Video Solution

g(x) = ∫
sin ( 2x )

sin x

sin− 1(t)dt, then : g ′( ) = − 2π
π

2

g ′( − ) = − 2π
π

2
g ′( − ) = 2π

π

2
g ′( ) = 2π

π

2

g' ( − ) = 2π
π

2

g' ( − ) = − 2π
π

2

g' ( ) = 2π
π

2

g' ( ) = − 2π
π

2

https://dl.doubtnut.com/l/_llXzgb9UyUgh
https://dl.doubtnut.com/l/_QkEKemMezfGk


48. For each positive integer , let

  

For , let  be the greatest integer less than or equal to . If 

, then the value of  is .

Watch Video Solution

n

yn = ((n + 1)(n + 2)……(n + n))1 /n1

n

x ∈ R [x] x

lim
n→ ∞

yn = L [L] ______

49. A farmer  has a land in the shape of a triangle with vertices at 

 and  . From this land, a neighbouring farmer 

 takes away the region which lies between the side  and a curve of

the form  . If the area of the region taken away by the

farmer  is exactly 30% of the area of  , then the value of  is

_______.

Watch Video Solution

F1

P (0,  0),   Q(1,  1) R(2,  0)

F2 PQ

y = xn (n > 1)

F2 PQR n

50. The value of the intetgral  is .∫
1 / 2

0

dx
1 + √3

((x + 1)2(1 − x)6)
1
4

____

https://dl.doubtnut.com/l/_DhgcmZhCTNyx
https://dl.doubtnut.com/l/_pxCzzvHUrr7o
https://dl.doubtnut.com/l/_zigPHN57hP8O


Exercise 3 Part - II

Watch Video Solution

1. , where  denotes the greatest integer function, is equal

to :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
π

0

[cot x]dx [ ⋅ ]

1

−1

−
π

2

π

2

2. The area of the region bounded by the parabola , the

tangent to the parabola at the point  and the x-axis is

(y − 2)
2

= x − 1

(2, 3)

https://dl.doubtnut.com/l/_zigPHN57hP8O
https://dl.doubtnut.com/l/_tyQsgN6vwCJ9
https://dl.doubtnut.com/l/_6Lm38xLVLzoh


A.  sq unit

B. 9 sq unit

C. 12 sq unit

D. 3 sq unit

Answer: B

Watch Video Solution

6

3. Let  be a function de�ned on R such that  , for

all  and . 

Then  equals

A. 21

B. 41

C. 42

D. 

p(x) p' (x) = p' (1 − x)

x ∈ [0, 1], p(0) = 1 p(1) = 41

∫
1

0
p(dx)

√41

https://dl.doubtnut.com/l/_6Lm38xLVLzoh
https://dl.doubtnut.com/l/_1BSM64ocBJ31


Answer: A

Watch Video Solution

4. The area bounded by the curves  and  between the

ordinates  and  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = cos x y = sinx

x = 0 x =
3π

2

4√2 + 2

4√2 + 1

4√2 + 1

4√2 − 2

5. For , de�ned . Then f has:x ∈ (0, )
5π

2
f(x) = ∫

x

0

√t sin tdt

https://dl.doubtnut.com/l/_1BSM64ocBJ31
https://dl.doubtnut.com/l/_gRpyeyWQGP8y
https://dl.doubtnut.com/l/_03tylt4zpqU8


A. local maximum at  an d .

B. local minimum at  an d .

C. local maximum at  and local maximum at .

D. local maximum at  and local minimum at .

Answer: D

Watch Video Solution

π 2π

π 2π

π 2π

π 2π

6. Let [] denote the greatest integet function then the value

A. 0

B. 

C. 

D. 

Answer: C

∫
1.5

0
x[x2]. dx

3
2

3

4

5

4

https://dl.doubtnut.com/l/_03tylt4zpqU8
https://dl.doubtnut.com/l/_nPgcSLQo8VB0


Watch Video Solution

7. The area of the region enclosed by the curvesv 

and the positive X-axis, is

A.  square units

B. 1 square units

C.  square units

D.  square units

Answer: C

Watch Video Solution

y = x, x = e, y =
1

x

1

2

3

2

5

2

8. The area bounded by the curves  and 

A. 

B. 

y2 = 4x x2 = 4y

32

3

16

3

https://dl.doubtnut.com/l/_nPgcSLQo8VB0
https://dl.doubtnut.com/l/_h92WqQPdkFBu
https://dl.doubtnut.com/l/_MThGjpSix96S


C. 

D. 

Answer: B

Watch Video Solution

8

3

0

9. The area bounded between the parabola  and  and the

straight line  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x2 =
y

4
x2 = 9y

y = 2

20√2

10√2

3

20√2

3

10√2

https://dl.doubtnut.com/l/_MThGjpSix96S
https://dl.doubtnut.com/l/_LVUkiHsBBF7I
https://dl.doubtnut.com/l/_TmcC7NRGnPKx


10. If , then  equals

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

g(x) = ∫
x

0
cos dt g(x + π)

g(x)

g(π)

g(x) + g(π)

g(x) − g(π)

g(x). g(π)

11. Statement-I : The value of the integral  is equal to 

.  

Statement-I : 

A. Statement-I is true, Statement-II is true, Statement-II is a correct

explanation for Statement-I.

∫
π / 3

π / 6

dx

1 + √tanx

π/6

∫
b

a

f(x)dx = ∫
b

a

f(a + b − x)dx

https://dl.doubtnut.com/l/_TmcC7NRGnPKx
https://dl.doubtnut.com/l/_rrsRnniDhF6k


B. Statement-I is true, Statement-II is true, Statement-II is not a correct

explanation for Statement-I.

C. Statement-I is true, Statement-II is false.

D. Statement-I is false, Statement-II is true.

Answer: D

Watch Video Solution

12. The area (in square units) bounded by the curves

 , x-axis, and lying in the �rst quadrant is (1) 36

(2) 18 (3)  (4) 9

A. 9

B. 36

C. 18

D. 

y = √x, 2y − x + 3 = 0

27
4

27
4

https://dl.doubtnut.com/l/_rrsRnniDhF6k
https://dl.doubtnut.com/l/_AmiY9k21LEgC


Answer: A

Watch Video Solution

13. The integral  equals:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
π

0
√1 + 4 sin2

' − 4 sin' dx
x

2
x

2

4√3 − 4

+
π

2

2

3

π − 4

− 4 − 4√3
2π

3

14. The area of the region described by  and 

 is :

A = {(x, y) : x2 + y2 ≤ 1

y2 ≤ 1 − x}

https://dl.doubtnut.com/l/_AmiY9k21LEgC
https://dl.doubtnut.com/l/_fvhn3LuIIfBn
https://dl.doubtnut.com/l/_L6cK8XWkyfLb


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−
π

2

2

3

+
π

2

2

3

+
π

2
4
3

+
π

2
4
3

15. The integral  is equal to

A. 2

B. 4

C. 1

D. 6

Answer: C

Watch Video Solution

∫
4

2
dx

logx3

logx2 + log(36 − 12x + x2)

https://dl.doubtnut.com/l/_L6cK8XWkyfLb
https://dl.doubtnut.com/l/_nwFDuhfJc5xI


16. The area (in sq units) of the region described by

 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

{(x, y) : y2 ≤ 2x and y ≥ 4x − 1}

7
32

5

64

15

64

9

32

17. The area (in sq. units) of the region 

is

A. 

B. 

{(x, y) : y2 ≤ 2x and x2 + y2 ≤ 4x, x ≥ 0, y ≤ 0},

π −
8

3

π −
4√2

3

https://dl.doubtnut.com/l/_nwFDuhfJc5xI
https://dl.doubtnut.com/l/_1q39pIh0G3Yu
https://dl.doubtnut.com/l/_lsEulEDCQ6vi


C. 

D. 

Answer: A

Watch Video Solution

−
π

2

2√2

3

π −
4
3

18.  is equal to :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

lim
n→ ∞

( )
1 /n(n + 1)(n + 2)........3n

n2n

27

e2

9

e2

3 log 3 − 2

18

e4

https://dl.doubtnut.com/l/_lsEulEDCQ6vi
https://dl.doubtnut.com/l/_oyrjRkav4PnM


19. The area ( in sq. units) of the region

 and  is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

{(x, y) : x ≥ 0, x + y ≤ 3, x2 ≤ 4y y ≤ 1 + √x}

59

12

3

2

7
3

5

2

20. The integral  is equal to

A. 

B. 2

C. 4

∫

3π
4

π

4

dX

1 + cos x

−2

https://dl.doubtnut.com/l/_AiUEmY497PGu
https://dl.doubtnut.com/l/_DwaFI4SSu2dy


D. -1

Answer: B

Watch Video Solution

21. The value of  is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫ dx

π

2

π

2

sin2 x

1 + 2x

4π

π

4

π

8

π

2

https://dl.doubtnut.com/l/_DwaFI4SSu2dy
https://dl.doubtnut.com/l/_CbRjQqlVi07T


22. Let , and  be the roots of the

quadratic equation . Then the area (in sq. units)

bounded by the curve  and the lines  and 

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

g(x) = cos x2, f(x) = √x α, β(α < β)

18x2 − 9πx + π2 = 0

y = (gof)(x) x = α, x = β

y = 0

(√3 − √2)
1

2

(√3 − 1)
1

2

(√3 − 1)
1

2

(√3 + 1)
1

2

23. Let . If I is minimum then the ordered pair (a, b)

is:

A. 

I = ∫
b

a

(x4 − 2x2)dx

(0, √2)

https://dl.doubtnut.com/l/_vVtujH1nVyW0
https://dl.doubtnut.com/l/_JfPhHcZYpYcz


B. 

C. 

D. 

Answer: C

Watch Video Solution

(√2, − √2)

( − √2, √2)

( − √2, 0)

24. The value of , where [t] denotes the greatest

integer less than or equal to t , is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
π / 2

−π / 2

dx

[x] + [sinx] + 4

(7π − 5)
1

12

(4π − 3)
3

10

(4π − 3)
3

20

(7π + 5)
1

12

https://dl.doubtnut.com/l/_JfPhHcZYpYcz
https://dl.doubtnut.com/l/_r3cMmdOTLGwa


High Level Problem

25. The integral  xdx is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
e

1

{( )
2x

− ( )
x

}loge
x

e

e

x

− −
3

2

1

e

1

2e2

− e −
3

2

1

2e2

− e −
1

2

1

e2

− + −
1

2

1

e

1

2e2

1. Find the integral value of a for which

Watch Video Solution

∫
π / 2

0
(sinx + a cos x)

3
dx − ∫

π / 2

0
x cos xdx = 2

4a
π − 2

https://dl.doubtnut.com/l/_r3cMmdOTLGwa
https://dl.doubtnut.com/l/_LIz8uJIsbvrD
https://dl.doubtnut.com/l/_WxzPtZQGi58o


2. Evaluate 

Watch Video Solution

∫
π

0

√(cos x + cos 2x + cos 3x)2 + (sinx + sin 2x + sin 3x)2
dx

3. Let  &  be distinct positive roots of the equation , then

evaluate 

Watch Video Solution

α β tanx = 2x

∫
1

0

sin(αx). sin(βx)dx

4. Evaluate : 

Watch Video Solution

lim
a→ ( )

−
∫

a

0
(cos x)ln(cos x)dx

π

2

https://dl.doubtnut.com/l/_WxzPtZQGi58o
https://dl.doubtnut.com/l/_YtLWpyWFivXn
https://dl.doubtnut.com/l/_CaSH3D6VOcSK
https://dl.doubtnut.com/l/_3HK9MHICUADm


5. Find the value of  for which the following de�nite integral

is minimized. 

Watch Video Solution

a(0 < a < 1)

∫
π

0

|sinx − ax|dx

6. Find the   

Where  is a binomial coe�cient which means 

View Text Solution

Lim
n→ ∞

( )
3nCn

2nCn

1
n

iCj

i. (i − 1)….(i − j + 1)

j. (j − 1)…..2.1

7. 

Watch Video Solution

∫
∞

0

f( + ) ⋅ dx = lna ⋅ ∫( + ) ⋅
a

x

x

a

lnx

x

a

x

x

a

dx

x

https://dl.doubtnut.com/l/_ZDbljEHbEAmI
https://dl.doubtnut.com/l/_UL2UQEXlfTmA
https://dl.doubtnut.com/l/_mB4tlqydh9H7


8. 

Watch Video Solution

Evaluate Lim
n→ ∞

n2∫
−

(2006 sinx + 2007 cos x)|x|dx

1
n

1
n

9. Let sequence  be de�ned as  

then evaluate 

View Text Solution

(an)

a1 = , an = ∫
1 / 2

0

(cos(πx) + an+ 1)cos πxdx, (n = 2, 3, 4, ......)
π

4

lim
n→ ∞

an

10. Find  if it satis�es the relation .

Watch Video Solution

f(x) f(x) = ex + ∫
1

0
(x + yex)f(y)dy

11. Evaluate : .

Watch Video Solution

∫
1 / √3

− 1 / √3

cos − 1( )dx
x4

1 − x4

2x

1 + x2

https://dl.doubtnut.com/l/_iMMvWPCQc7CV
https://dl.doubtnut.com/l/_dhoYT2L8G3uw
https://dl.doubtnut.com/l/_2CCKLYqp83KI
https://dl.doubtnut.com/l/_qpa2RYQrdl5D


12. Evaluate 

Watch Video Solution

∫
1

0

1

(5 + 2x − 2x2)(1 + e ( 2 − 4x ) )dx

13. Prove that for any positive integer k , 

.Hence prove that :  

.

Watch Video Solution

= 2[cos x + cos 3x + …. + cos(2k − 1)x]
sin 2kx

sinx

∫
π /λ

0
sin(2kx). cot xdx =

π

2

14. If . Evaluate 

Watch Video Solution

n > 1 ∫
∞

0

dx

(x + √1 + x2)
n

15. Let  be a continuous function  except at  such

that 

f(x) ∀x ∈ R, x = 0,

∫
a

x

dt, provethat∫
a

0

f(x)dx = ∫
a

0

g(x)dx
f(t)

t

https://dl.doubtnut.com/l/_qpa2RYQrdl5D
https://dl.doubtnut.com/l/_4eU4mTwh3saO
https://dl.doubtnut.com/l/_5PzCnPbkpxjM
https://dl.doubtnut.com/l/_TqFiyn8La9Q1
https://dl.doubtnut.com/l/_e2M6Y3EaIYmg


Watch Video Solution

16. Given that ,

then 

evaluate : .

View Text Solution

lim
n→ ∞

n

∑
r= 1

= loge 2 + − 2
loge(n

2 + r2) − 2 loge n

n

π

2

lim
n→ ∞

[(n2 + 12)
m
(n2 + 22)

m
......(2n2)

m
]

1 /n1

n2m

17. For a natural the following questions : 

Now answer the following question : 

(1) Express  in terms of   

(2) Find   

(3) Find 

Watch Video Solution

an+ 1 an

lim
n→ 0

an

lim
n→ ∞

n

∑
k= 1

( − 1)k− 1(ak + ak− 1)

18. Given that , then �nd the values of a and b.lim
x→ ∞

= 1
∫
x

0 dt
t2

√a+ t

bx − sinx

https://dl.doubtnut.com/l/_e2M6Y3EaIYmg
https://dl.doubtnut.com/l/_46xb0jVUuIMk
https://dl.doubtnut.com/l/_7y6fjPqoH93A
https://dl.doubtnut.com/l/_SZ8e8zIHegsC


Watch Video Solution

19. Draw a graph of the function 

and �nd the ara enclosed between the graph of the function and the x-

axis varies from 0 to 1.

Watch Video Solution

f(x) = cos − 1(4x3 − 3x), x ∈ [ − 1, 1]

20. Consider a square with vertices at

 Set  be the region

consisting of all points inside the square which are nearer to the origin

than to any edge. Sketch the region  and �nd its area.

Watch Video Solution

(1, 1), ( − 1, 1), ( − 1, − 1), and(1, − 1). S

S

21. If  denotes the greatest integer function. Draw a rough sketch of

the portions of the curves  and  x that lie

within the sqaure  Find the area of the

[x]

x2 = 4[√x]y y2 = 4[√y]

{(x, y) ∣ 1 ≤ x ≤ 4, 1 ≤ y ≤ 4}

https://dl.doubtnut.com/l/_SZ8e8zIHegsC
https://dl.doubtnut.com/l/_wjxENI3yJrx7
https://dl.doubtnut.com/l/_DVoC4gOSWx5R
https://dl.doubtnut.com/l/_tJ58teoxM4YJ


part of the square that is enclosessd by the two curves and the line

View Text Solution

x + y = 3

22. Find the area of the region bounded by  and the

lines  , where  .  are continuous functions satisfying 

 and 

 also  and 

.

View Text Solution

y = f(x), y = |g(x)|

x = 0, x = 2 ' f' ' g'

f(x + y) = f(x) + f(y) − 8xy∀x, y ∈ R

g(x + y) = g(x) + g(y) + 3xy(x + y)x, y ∈ R f' (0) = 8

g' (0) = − 4

23. Let   

What is the value of the di�erential coe�cient of g(x) at x=-2?

Watch Video Solution

f(x) = {
−2, −3 ≤ x ≤ 0

x − 2, 0 < x ≤ 3
and g(x) = f(|x|) + |f(x)|

https://dl.doubtnut.com/l/_tJ58teoxM4YJ
https://dl.doubtnut.com/l/_yOR21AZFtBVL
https://dl.doubtnut.com/l/_2sjEqRjHwzDq


24. Find the area of region

.

Watch Video Solution

{(x, y) : 0 ≤ y ≤ x2 + 1, 0 ≤ y ≤ x + 1, 0 ≤ x ≤ 2}

25. A curve  passes through point  . The normal to the

curve at  is a  . If the slope of the tangent at any

point on the curve is proportional to the ordinate of the point, then the

equation of the curve is (a)

 (m) (b) 

 (v) (c)

 (o) (d) None of these

Watch Video Solution

y = f(x) P (1, 1)

P (y − 1) + (x − 1) = 0

(b)(c)y = (d)e ( e ) ( f )K ( ( g ) ( h ) x− 1 ( i ) ) ( j ) (k)(l)

(n)(o)y = (p)e ( q ) ( r )Ke ( s ) (t)(u)

(d)(e)y = (f)e ( g ) ( h )K ( ( i ) ( j ) x− 2 ( k ) ) ( l ) (m)(n)

26. Find the area bounded by , (where 

G.I.F.) and curve , which lies below .

View Text Solution

y = [ − 0. 01x4 − 0.02x2] [ ⋅ ]

3x2 + 4y2 = 12 y = − 1

https://dl.doubtnut.com/l/_Fr84U8wH3oGs
https://dl.doubtnut.com/l/_oGYkwFi4d564
https://dl.doubtnut.com/l/_Z5dk8IkSX0Hg


View Text Solution

27. Let ABC be a triangle with vertices

. Let R be the region

consisting of all those points P inside  which satisfyd

, where d(P, L) denotes the

distance of the point from the line L, then

Watch Video Solution

A ≡ (6, , 2√3 + 1))), B ≡ (4, 2) and C ≡ (8, 2)

ΔABC

(P , BC) ≥ max {d(P , AB); d(P , AC)}

28. Find the area of the region which is inside the parabola satisfying the

condition  and .

Watch Video Solution

|x − 2y| + |x + 2y| ≤ 8 xy ≥ 2

29. Find the area of the region which is inside the parabola

, out the side the parabola  and

left of the stragiht line .

y = − x2 + 6x − 5 y = − x2 + 4x − 3

y = 3x − 15

https://dl.doubtnut.com/l/_Z5dk8IkSX0Hg
https://dl.doubtnut.com/l/_mz3F8FfPmo2M
https://dl.doubtnut.com/l/_h2OptaCpEiJ7
https://dl.doubtnut.com/l/_byfKcOtkfcbs


Watch Video Solution

30. Consider the curve  cuts the x-axis at 

.  

 : The area bounded by the curve C and the positive x-axis between the

origin and the line .  

 : The area bounded by the curve C and the negative x-axis between

the line x = a and the origin. 

Prove that .

Watch Video Solution

C : y = sin 2x − √3|sinx|, C

(a, 0), x ∈ ( − π, π)

A1

x = a

A2

A1 + A2 + 8A1A2 = 4

31. Area bounded by the line y=x, curve 

and the lines x=1,x=t is  for all . Find 

.

Watch Video Solution

y = f(x), (f(x) > x, ∀x > 1)

(t − √1 + t2 − (1 + √2)) t > 1

f(x)

https://dl.doubtnut.com/l/_byfKcOtkfcbs
https://dl.doubtnut.com/l/_lRLbbvYaR2fc
https://dl.doubtnut.com/l/_7B1Z8ENWDzWD


32. Consider the two curves  and .  

At what value of  is the reciprocal of the area of the �gure

bounded by the curves, the lines  and  equal to  itself ?  

(ii) At what value of  the area of the �gure bounded by the

these curves, the lines  and  equal to .

Watch Video Solution

y = 1/x2 y = 1/[4(x − 1)]

' a' (a > 2)

x = 2 x = a ' a'

' b' (1 < b < 2)

x = b x = 2 1 − 1/b

33. Let , be the graph of the functions 

 respectively. Let , be the graph of a

function . For a point Pand , let the

lines through P, parallel to the axes, meet , at Q and R

respectively. If for every position of P (on ), the areas of the shaded

regions  are equal, determine the function .

Watch Video Solution

C1 and C2

y = x2 and y = 2x, 0 ≤ x ≤ 1 C3

y − (fx), 0 ≤ x ≤ 1, f(0) = 0 C2

C2 and C3

C1

OPQ and ORP f(x)

https://dl.doubtnut.com/l/_LAPM6alZoZmC
https://dl.doubtnut.com/l/_5GOvvrR6OPDp


34. Given the parabola . If the circle at y axis with radius 1

touches parabola C at two distinct points, then �nd the coordinate of the

center of the circle K and the area of the �gure surrounded by C and K.

View Text Solution

C : y = x2

35. If  ,  is a quadratic

function and its maximum valueoccurs at a point V.A is a point of

intersection of  with X-axis and point B is such that chord AB

subtendsa right angle at V. Find the area enclosed by f(x) andchord AB.

Watch Video Solution

⎡
⎢
⎣

4a2 4a 1

4b2 4b 1

4c2 4c 1

⎤
⎥
⎦

⎡
⎢
⎣

f( − 1)

f(1)

f(2)

⎤
⎥
⎦

⎡
⎢
⎣

3a2 + 3a

3b2 + 3b

3c2 + 3c

⎤
⎥
⎦

f(x)

y = f(x)

36.  and  are polynomical of degree 2 such that 

  

where  are roots of equation  and 

 are roots of equation . If  and  are

f(x) g(x)

∣
∣
∣
∫

a2

a1

(f(x) − 1)dx
∣
∣
∣

=
∣
∣
∣
∫

b2

b1

(g(x) − 1)dx
∣
∣
∣

a1, a2(a2 > a1) f(x) = 1

b1, b2(b2 > b1) g(x) = 1 f(x) g(x)

https://dl.doubtnut.com/l/_O1ZhYtwVzI40
https://dl.doubtnut.com/l/_yRANAx1Pe3Rg
https://dl.doubtnut.com/l/_vLPoLr1uymfP


positive constant and 

 but

then

A. 

B. 

C. 

D. 

Answer: A::C

View Text Solution

∣
∣
∣
∫

a2

a1

f((x))dx
∣
∣
∣

= (a2 − a1) −
∣
∣
∣
∫

b2

b1

(f(x) − 1)dx
∣
∣
∣

∣
∣
∣
∫

b2

b1

(g(x))dx
∣
∣
∣

≠ (b2 − b1) −
∣
∣
∣
∫

b2

b1

(g(x) − 1)dx
∣
∣
∣

|f(x)|lt |g(x)|

|f(x)|gt|g(x)|

a2 − a1 > b2 − b1

a2 − a1 > b2 − b1

37. Let , and

. Let  repersents the area of region common

between  and ,  represents the area of

region common between  and . 

repersents the area of region common between

L = 4x − 5y, Li = − , Li = + +
x

10

i

n

x

10

y

8

i

n

E = + − 1
x2

50

y2

32
Ai

Li− 1 > 0, Li < 0, E < 0 L < 0 A'i

L'i− 1 < 0, L'i > 0, E < 0 L < 0 Bi

https://dl.doubtnut.com/l/_vLPoLr1uymfP
https://dl.doubtnut.com/l/_wQ9XUjNrUqZ2


 and ,  repersents the area of region

common between  and , then value of 

 is equal

to .

View Text Solution

Li− 1 > 0, Li < 0, E < 0 L > 0 B'i

L'i− 1 < , L'i > 0, E < 0 L > 0

(A1 + A'2 + A3 + A'4 + .......) + (B1 + B'2 + B'4 + .......)

https://dl.doubtnut.com/l/_wQ9XUjNrUqZ2

