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BOOKS - IA MARON MATHS (HINGLISH)

THE DEFINITE INTEGRAL

6 1 Statement Of The Problem The Lower And Upper Integral Sums

1. For the integral 

  

�nd the upper and lower integral sums corresponding to the division

of the closed interval  into 3 and 6 equal subintervals.

View Text Solution

∫
π

0

sinxdx

[0, π]

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_mj1r24djPT5n


2. At what  does the relation

  

follow from the inequality max 

View Text Solution

δ > 0

∣
∣∣
∣
∫

0

π sinxdx −
n− 1

∑
i= 0

sin ζkΔxk

∣
∣ ∣
∣

< 0. 001

Δxi < δ

3. Show that the Dirichlet function [see Problem 1 . 14 . 4 (b)] is not

integrable in the interval [0,1].

View Text Solution

4. Find the distance covered by a body in a free fall within the time

interval t = a sec to t = b sec

View Text Solution

https://dl.doubtnut.com/l/_YXlkI4gYhvHm
https://dl.doubtnut.com/l/_fNPgzcFhZJUl
https://dl.doubtnut.com/l/_9kE8bWs09uRr


5. Proceeding from the de�nition, compute the integral 

View Text Solution

∫
1

0
xdx

6. compute the integral : 

Watch Video Solution

∫
b

a

xmdx(m ≠ − 1, 0 < a < b)

7. compute the integral : 

Watch Video Solution

∫
2

1

dx

x

8. Evaluate the integral 

I = ∫
5

0

√25 − x2dx

https://dl.doubtnut.com/l/_7jMF29nLCcqu
https://dl.doubtnut.com/l/_QGfP1xu2EO06
https://dl.doubtnut.com/l/_bXFnCRHrqkue
https://dl.doubtnut.com/l/_AqnD5fVcwJSe


Watch Video Solution

9. Evaluate the integral : 

Watch Video Solution

I = ∫
5

1

(4x − 1)dx

10. Prove that 

 

View Text Solution

I = ∫
x

0

√a2 − x2dx

= x√a2 − x2 + arc sin (0 < x ≤ a)
1

2
a2

2
x

a

11. show that 

(a)  ,  

(b) 

∫
2π

0
sin3

xdx = 0

∫
1

− 1

e−x2
dx = 2∫

1

0

e−x2
dx

https://dl.doubtnut.com/l/_AqnD5fVcwJSe
https://dl.doubtnut.com/l/_bMMb7i31I2y1
https://dl.doubtnut.com/l/_d1tJCCvg9IlD
https://dl.doubtnut.com/l/_XPZj6G1InjCk


6 2 Evaluating De�nite Integrals By The Newton Leibnitz Formula

Watch Video Solution

12. Given the function  on the interval [-2,3] , �nd the lower 

 and the upper  integral sums for the given interval by

subdividing it into n equal parts.

View Text Solution

f(x) = x3

(sn) (Sn)

1. Evaluate: 

Watch Video Solution

∫
√3

1

dx

1 + x2

2. Compute the integrals : 

(a)  ,  ∫
π / 2

0
sin 2xdx

https://dl.doubtnut.com/l/_XPZj6G1InjCk
https://dl.doubtnut.com/l/_OdXxnVyYa4Hj
https://dl.doubtnut.com/l/_efchI3Af3rdq
https://dl.doubtnut.com/l/_y3apeBZCVQbZ


(b)  

(c) 

Watch Video Solution

∫
π / 2

π / 6
dx

cos x

sin3 x

∫
1

0

dx

√16 − x2

3. Given fuction,   

Evaluate .

Watch Video Solution

{
x2 for0 ≤ x < 1

√x for1 ≤ x ≤ 2

∫
2

0
f(x)dx

4. Evaluate the integral 

Watch Video Solution

I = ∫
2

0
|1 − x|dx

5. 

W h Vid S l i

∫
π

0

dx
√1 + cos 2x

2

https://dl.doubtnut.com/l/_y3apeBZCVQbZ
https://dl.doubtnut.com/l/_XGkWFwk5XOiV
https://dl.doubtnut.com/l/_TeZ8XDSeXvSZ
https://dl.doubtnut.com/l/_1Wj7p7VPgSld


Watch Video Solution

6. Evaluate: 

Watch Video Solution

∫
100π

0
√(1 − cos 2x)dx.

7. Evaluate the integrals : ,

Watch Video Solution

I = ∫
− 1

− 2

dx

(11 + 5x)
3

8. Evaluate the integrals :  ,

Watch Video Solution

I = ∫
− 2

− 3

dx

x2 − 1

9. Evaluate the integrals : ,

Watch Video Solution

I = ∫
π

−π

sin2( )dx
x

2

https://dl.doubtnut.com/l/_1Wj7p7VPgSld
https://dl.doubtnut.com/l/_FTN9dRxaoBsf
https://dl.doubtnut.com/l/_koDP6Z7zcpns
https://dl.doubtnut.com/l/_VeKlUWJnOQww
https://dl.doubtnut.com/l/_d9dsCoNgvn1c


10. Evaluate the integrals : ,

Watch Video Solution

I = ∫
π / 4

0
dx

x2

x2 + 1

11. Evaluate the integrals :  ,

Watch Video Solution

I = ∫
e2

e

dx

xInx

12. Evaluate the integrals : ,

Watch Video Solution

I = ∫
2 /π

1 /π

dx
sin 1

x

x2

13. Evaluate the integrals :  ,

Watch Video Solution

I = ∫
1

0
dx

ex

1 + e2x

https://dl.doubtnut.com/l/_d9dsCoNgvn1c
https://dl.doubtnut.com/l/_deOsxloRTtcR
https://dl.doubtnut.com/l/_tMnWAR6Jp1Jv
https://dl.doubtnut.com/l/_czQJVbOporLw
https://dl.doubtnut.com/l/_whN8ANy6DMah


14. Evaluate the integrals :  ,

View Text Solution

I = ∫
1

0

x3dx

1 + x3

15. Evaluate the integrals : ,

View Text Solution

I = ∫
3

0

xdx

√x + 1 + √5x + 1

16. The value of the integral  dx is

Watch Video Solution

∫
π / 2

−π / 2

√cos x − cos3 x

17. Evaluate the integrals : 

View Text Solution

I = ∫
√3

1

dx

(1 + x2)
3
2

https://dl.doubtnut.com/l/_TOIfUxvLIqsm
https://dl.doubtnut.com/l/_od6b9qNOQDhX
https://dl.doubtnut.com/l/_LfNrzj53CL3v
https://dl.doubtnut.com/l/_Y1RA3tZCqZHv


6 3 Estimating An Integral The De�nite Integral As A Function Of Its

Limits

1. Estimate the integral from above 

View Text Solution

I = ∫
1

0
dx

sinx

1 + x3

2. Proceeding from geometric reasoning, prove that : 

(a) if the function f(x) increases and has a concave graph in the

interval [a,b], then 

 

(b) if the function f(x) increases and has a convex graph in the interval

[a,b], then 

View Text Solution

(b, a)f(a) < ∫
b

a

f(x)dx < (b − a)
f(a) + f(b)

2

(b − a) < ∫
b

a

f(x)dx < (b − a)f(b)
f(a) + f(b)

2

https://dl.doubtnut.com/l/_5b29f6mAhR8Y
https://dl.doubtnut.com/l/_SdoGyiVr0uq9
https://dl.doubtnut.com/l/_P8tlnnfAmEVr


3. Estimate the integral  dx using 

(a) the mean-value theorem for a de�nite integral, 

(b) the result of the preceding problem, 

(c) the inequality  

(d) the Schwarz-Bunyakovasky inequality (see Problem 6.3.6)

View Text Solution

∫
1

0

√1 + x4

√1 + x4 < 1 +
x4

2

4. Find the derivative with respect to x of the following functions : 

(a)  

(b) 

Watch Video Solution

F (x) = ∫
x3

x2

In  t dt (x > 0)

f(x) = ∫
√x

1 /x
cos(t2)dt(x > 0)

5. Find the derivative with respect to x of the following functions : 

(a)  dt ,  F (x) = ∫
2x

0

sin t

t

https://dl.doubtnut.com/l/_P8tlnnfAmEVr
https://dl.doubtnut.com/l/_144pyc5YgADO
https://dl.doubtnut.com/l/_5if7pYow4wNP


(b) 

Watch Video Solution

f(x) = ∫
0

x

√1 + t4dt

6. Find the points of extremum of the function  dt in

the domain 

View Text Solution

F (x) = ∫
x

0

sin t

t

x > 0

7. Find the derivative of y, with respect to x, of the function

represented parametrically : 

 zdz

View Text Solution

x = ∫
t3

1
3√x  In dx, y  = ∫

3

√t

z2In

8. Find the limits : 

(a)  lim
x→ 0

∫ x3

0
sin √xdx

x3

https://dl.doubtnut.com/l/_5if7pYow4wNP
https://dl.doubtnut.com/l/_zZTjqe747Zpn
https://dl.doubtnut.com/l/_3QA8A7xwW24C
https://dl.doubtnut.com/l/_n5hCt5EdT5aF


(b)   

(c) 

View Text Solution

lim
x→ + ∞

∫
x

0 (arc tanx)
2
dx

√x2 + 1

lim
x→ + ∞

(∫
x

0 ex
2
dx)

2

∫ π

0 e2x2
dx

9. Find the derivative  of the following implicit functions :  

(a)  

(b)  

(c) 

Watch Video Solution

dy

dx

∫
y

0

e− t2dt + ∫
x3

0

sin2 tdt = 0

∫
y

0
etdt + ∫

x

0
sin tdt = 0

∫
x

π / 2

√3 − 2 sin2 zdz + ∫
y

0
cos tdt = 0

10. Find : (a) the points of extrumum and the points of in�ection on

the graph of the function. 

 

(b) curvature of the line de�ned by the parametric equations : 

I = ∫
x

0
(t − 1)(t − 2)

2
dt

https://dl.doubtnut.com/l/_n5hCt5EdT5aF
https://dl.doubtnut.com/l/_8gxRYPlsF4Iw
https://dl.doubtnut.com/l/_0na1KXnaBRwT


 

(the Cornu spiral)

View Text Solution

⎧
⎨⎩

x = a√x∫
t

0 cos dt

y = a√π∫
t

0 sin dt

πt2

2

πt2

2

11. Prove that the function L(x), de�ned in the interval  by the

integral 

 

is an inverse of the function 

View Text Solution

(0, ∞)

L(x) = ∫
x

1

dt

t

ex

12. Given the graph of the function y = f(x) (Fig. 62), �nd the shape of

the graph of the antiderivative 

View Text Solution

I = ∫
x

0
f(t)dt

https://dl.doubtnut.com/l/_0na1KXnaBRwT
https://dl.doubtnut.com/l/_rPcZNhlN6MfJ
https://dl.doubtnut.com/l/_ThyvM2onsdG2


13. Find the polynomial P(x) of the least degree that has a maximum

equal to 6 at x = 1, and a minimum equal to 2 at x = 3

View Text Solution

14. Find the polynomial P(x) of the least degree whose graph has three

points of in�ection : (-1,-1),(1,1) and a point with abscissa 0 at which the

curve is inclined to the axis of abscissas at an angle of  .

View Text Solution

60∘

15. Find the derivatives of the following functions : 

(a)  

(b) 

Watch Video Solution

F (x) = ∫
x

1
 In t dt (x > 0)

F (x) = ∫
x2

2 /x

dt

t

https://dl.doubtnut.com/l/_Fs6QsXhUEmkm
https://dl.doubtnut.com/l/_JyUUSwWZj8FY
https://dl.doubtnut.com/l/_VZpaCafRIw9E
https://dl.doubtnut.com/l/_EwkoIuOWBzK6


6 4 Changing The Variable In A De�nite Integral

16. Find the derivative  of functions represented parametrically :  

(a)  

(b) 

View Text Solution

dy

dx

x = ∫
1

2
dz, y = ∫

Int

5
ezdz

Inz

z

x = ∫
sin t

c2

 arc sin z dz, y = ∫
√t

n

dz
sin z

z

17. Find the points of extremum of the following functions : 

(a)  

(b) 

View Text Solution

F (x) = ∫
x

1

e− (1 − t2)dt
t2

2

F (x) = ∫
x2

0

dt
t2 − 5t + 4

2 + et

1. Compute in integral 

Watch Video Solution

∫
√2

− √3

√4 − x2dx

https://dl.doubtnut.com/l/_EwkoIuOWBzK6
https://dl.doubtnut.com/l/_hExC8WbKr9Nb
https://dl.doubtnut.com/l/_yIPCMpDMvXuM


2. The value of the integral  is

Watch Video Solution

4

∫

2

dx
√x2 − 4

x4

3. Compute the integrals : 

(a)  

(b) 

View Text Solution

∫
0

0
x2√a2 − x2dx

∫
√x

1

dx

√(1 + x2)
3

4. Compute the integrals : 

(a)  

(b) 

Watch Video Solution

∫
π / 2

0

cos xdx

6 − 5 sinx + sin2 x

∫
π / 2

0

dx

2 + cos x

https://dl.doubtnut.com/l/_yIPCMpDMvXuM
https://dl.doubtnut.com/l/_umiGIx4wunfK
https://dl.doubtnut.com/l/_OSm4NtpxxlTO
https://dl.doubtnut.com/l/_xTSlchWFsKsZ


5. Compute the integral 

View Text Solution

∫
π / 4

0

(a > 0, b > 0)
dx

a2 cos2 x + b2 sin2 x

6. Compute the integrals 

(a)  

(b)   

(c) 

View Text Solution

∫
√3

1

dx
√1 + x2

x2

∫
02

1

dx

x√1 + Inx

∫
2

3
dx

3√(x − 2)2

3 + 3√(x − 2)
2

7. The value of the integral , is

Watch Video Solution

π

∫

0

dx
x sinx

1 + cos2 x

https://dl.doubtnut.com/l/_T7PdZxWLxpJI
https://dl.doubtnut.com/l/_Qfvxzv7dlZo1
https://dl.doubtnut.com/l/_IYFFW1SGLbCB


8. Evaluate the integral 

Watch Video Solution

I = ∫
1

0
dx

In(1 + x)

1 + x

9. Prove that for any given integral with �nite limits a and b one can

always choose the linear substitution x = pt + q (p,q constants) so as

to transform this integral into a new one with limits 0 and 1

View Text Solution

10. Evaluate 

Watch Video Solution

∫
− 5

− 4

e (x+ 52 )dx + 3∫
2 / 3

1 / 3

e
9(x− )

2
dx

2
3

https://dl.doubtnut.com/l/_5r3pUub60Cgo
https://dl.doubtnut.com/l/_HHursPupDKoM
https://dl.doubtnut.com/l/_IRYn94weMfrH


11. Prove that the integral 

 

equals zero if k an integer.

Watch Video Solution

∫
π

0

dx
sin 2kx

sinx

12. Compute the integral 

View Text Solution

∫
√3 / 2

1 / 2

dx

x√1 − x2

13. Prove that the function L(x) de�ned on the interval  by the

integral  possesses the following properties. 

 

Watch Video Solution

(0, ∞)

L(x) = ∫
x

1

dt

t

L(x1x2) = L(x1) + L(x2)

L( ) = L(x1) − L(x2)
x1

x2

https://dl.doubtnut.com/l/_rXBvGtRNrm2c
https://dl.doubtnut.com/l/_5HtYfZ5rk67J
https://dl.doubtnut.com/l/_2rYPqmioVvRa


14. Transform the integral  by the substitution 

Watch Video Solution

∫
3

0

(x − 2)2
dx

(x − 2) = t

15. Compute the integrals 

View Text Solution

I = ∫
1

0

dx

1 + √x

16. Compute the integrals 

View Text Solution

I = ∫
5

0

dx

2x + √3x + 1

https://dl.doubtnut.com/l/_2rYPqmioVvRa
https://dl.doubtnut.com/l/_UgjODpZWrYpx
https://dl.doubtnut.com/l/_pzy8ip3quNbU
https://dl.doubtnut.com/l/_ZOZLqIf3rTmI


17. Compute the integrals 

Watch Video Solution

I = ∫
π / 3

π / 4

dx

1 − sinx

18. Compute the integrals 

View Text Solution

I = ∫
1

0

√2x − x2dx

19. Compute the integrals 

Watch Video Solution

I = ∫
π / 4

0

dx
sinx + cos x

3 + sin 2x

https://dl.doubtnut.com/l/_UZRTw3H4MU4q
https://dl.doubtnut.com/l/_c07aqWzcDQHW
https://dl.doubtnut.com/l/_NRwY2n9ivgcQ


20. Compute the integrals 

View Text Solution

I = ∫
a

0

x2√ dx, a > 0
a − x

a + x

21. Compute the integrals 

Watch Video Solution

I = ∫
2a

0

√2ax − x2dx

22. Compute the integrals 

Watch Video Solution

I = ∫
1

− 1

dx

1 + x2

https://dl.doubtnut.com/l/_LKhILujPi1Ip
https://dl.doubtnut.com/l/_GzD6q2ol0ett
https://dl.doubtnut.com/l/_JBwTw6waWqsV


23. Applying a suitable change of the variable, �nd the following

de�nite integrals : 

(a)  

(b)   

(c)  

(d) 

View Text Solution

∫
2

0

dx

(√x − 1) + √(x + 1)3

∫
a

0

dx

x + √a2 − x2

∫
2

1

dx

x(1 + x4)

∫
√ ( a2 + b2 ) / 2

√ ( 3a2 + b2 ) / 2

xdx

√(x2 − a2)(b2 − x2)

24. Consider the integral  . It is easy to conclude that it is

equal to  .Indeed  

 

On the other hand, making the substitution x  we have

  

 

∫
2

− 2

dx

4 + x2

π

4

∫
2

− 2

= arc tan ∣2
− 2 = [ − ( − )] =

dx

4 + x2

1

2
x

2

1

2

π

4

π

4

π

4

=
1

t

dx = −

∣
∣ 
∣ 
∣
∣

x  t

−2 −1/2

2 1/2

∣
∣ 
∣ 
∣
∣

dt

t2

∫
2

− 2
= − ∫

1 / 2

− 1 / 2
= − ∫

+ 1 / 2

− 1 / 2

dx

4 + x2

dt

t2(4 + )1
t2

dt

4t2 + 1

https://dl.doubtnut.com/l/_d5X7e5okd9h4
https://dl.doubtnut.com/l/_dTXGGyF9oNch


 

This result is obviously wrong, since the integrand  , and

consequently, the de�nite integral of this function cannot be equal to

a negative number  . Find the mistake .

View Text Solution

= arc tan 2t ∣ = −
1

2

1
2
1
2

π

4

> 0
1

4 + x2

−
π

4

25. Consider the integral  . Making the

substitution tan  = t we have 

 

The result is obviously wrong, since the integrand is positive, and ,

consequently, the integral of this function cannot be equal to zero .

Find the mistake.

View Text Solution

I = ∫
2π

0

dx

5 − 2 cos x
x

2

∫
2π

0

= ∫
0

0

= 0
dx

5 − 2 cos x
2dt

(1 + t2)(5 − 2 )1 − t2

1 + t2

https://dl.doubtnut.com/l/_dTXGGyF9oNch
https://dl.doubtnut.com/l/_bnG8O9r7mfNM


26. Make sure that a formal change of the variable  leads to the

wrong result in the integral  dx. �nd the mistake and explain

it

View Text Solution

t = x
2
5

∫
2

− 2
5√x2

27. Is is possible to make the substitution x = sec t in the integral

 ?

Watch Video Solution

I = ∫
1

0

√x2 + 1dx

28. Given the integral  dx. Made the substitution x = sin t .

It is possible to take the number  as the limits for t ?

View Text Solution

∫
1

0

√1 − x2

π and π/2

https://dl.doubtnut.com/l/_liddbM7Nk0Cv
https://dl.doubtnut.com/l/_Y4DNwtd5Ec3y
https://dl.doubtnut.com/l/_bsFqaUdhgOzV


6 5 Simpli�cation Of Integrals Based On The Properties Of Symmetry Of

Integrands

29. Prove the equality 

 for any continuous function

f(x)

View Text Solution

∫
a

−a

f(x)dx = ∫
a

0

[f(x) + f( − x)]dx

30. Transform the de�nite integral  by the

substitution sin x = t

View Text Solution

∫
2π

0
f(x)cos xdx

1. What is the value the integral  ?

Watch Video Solution

∫
1

− 1

|x|dx

https://dl.doubtnut.com/l/_pfwFzdKIzphM
https://dl.doubtnut.com/l/_sC4oOO5ck3Tt
https://dl.doubtnut.com/l/_Os5hTPxPzUQQ


2. Compute the integral 

Watch Video Solution

∫
7

− 7

dx
x4 sinx

x6 + 2

3. Evaluate the integral 

(a)   

(b)  

f : (1) f(x) is an even function ,(2) f(x) is an odd function.

View Text Solution

∫
π

−π

f(x)cos nxdx

∫
π

−π

f(x)sinnxdx

4. Calculate the integral 

Watch Video Solution

∫
5

− 5
dx

x5 sin2 x

x4 + 2x2 + 1

https://dl.doubtnut.com/l/_QAfHXbCEYUIn
https://dl.doubtnut.com/l/_9ZxTFF13GEtf
https://dl.doubtnut.com/l/_clwZsQnf1PAo


5. Compute the integral  dx

Watch Video Solution

∫
π

−π

sin 2x

cos4 x + sin4 x

6. Prove the equality 

Watch Video Solution

∫
2

− 2

cos xf(x2)dx = 2∫
2

0

cos xf(x2)dx

7. Evaluate the following de�nite integral:

Watch Video Solution

∫
√2

− √2

dx
2x7 + 3x6 − 10x5 − 7x3 − 12x2 + x + 1

x2 + 2

https://dl.doubtnut.com/l/_2GRinIvifaNn
https://dl.doubtnut.com/l/_2f4OM2xhLSWD
https://dl.doubtnut.com/l/_fKonfr37yRWY


8. The value of the integral 

, is

Watch Video Solution

1 / 2

∫

− 1 / 2

cos x log( )dx
1 + x

1 − x

9. Prove that the equality 

Watch Video Solution

∫
b

a

f(x)dx = ∫
b

a

f(a + b − x)dx

10. Prove that 

Watch Video Solution

∫
t

0
f(x)g(t − x)dx = ∫

t

0
g(x)f(t − x)dx

https://dl.doubtnut.com/l/_QJHo1WnUcH1Q
https://dl.doubtnut.com/l/_COD37dcj4G9s
https://dl.doubtnut.com/l/_RXxetweASHU6


11. Prove that the equality  x dx and

apply the obtained result in computing the following integrals : 

View Text Solution

∫
π / 2

0

sinm xdx = ∫
π / 2

0

cosm

∫
π / 2

0

cos2 x dx and ∫
π / 2

0

sin2 xdx

12. Prove the equality 

Watch Video Solution

∫
π

0

f(sinx)dx = 2∫
π / 2

0

f(sinx)dx

13. Show that 

Watch Video Solution

∫
π

0

fx(sinx)dx = ∫
π

0

f(sinx)dx.
π

2

https://dl.doubtnut.com/l/_TUb41Xi6Lti2
https://dl.doubtnut.com/l/_oCXMm0Tu2qDS
https://dl.doubtnut.com/l/_qNgUkpJLBgCQ


6 6 Integration By Parts Reduction Formulas

14. Using the equality

View Text Solution

= + cos x + cos 2x + . . . . . + cos nx
sin(n + )x1

2

2 sin π

2

1

2

1. Compute the integral 

Watch Video Solution

∫
1

0
xexdx

2. Compute the integral  sin bx dx

View Text Solution

I = ∫
π /h

0
eux

https://dl.doubtnut.com/l/_bhTBoniNv1w0
https://dl.doubtnut.com/l/_ep8bOXvw05bq
https://dl.doubtnut.com/l/_meHNOBW3vPgt


3. Compute the integral 

View Text Solution

∫
0

1
In3xdx

4. Compute the integral  dx

View Text Solution

∫
0

sin √x

π
2

4

5. Compute the integral 

Watch Video Solution

I = ∫
1

0

dx
arc sin x

√1 − x2

6. 

Watch Video Solution

∫
π / 2

0

x2 sinx  dx =

https://dl.doubtnut.com/l/_MYG1xfKUJZbN
https://dl.doubtnut.com/l/_WAJYpDfVsXJr
https://dl.doubtnut.com/l/_0Xe8VSuvsNnb
https://dl.doubtnut.com/l/_DeVshPvqbQG0
https://dl.doubtnut.com/l/_VgwpFivkLiSN


7. Compute the integral  dx , where n is a natural

number.

View Text Solution

In = ∫
a

0
(a2 − x2)

n

8. Using the result of the preceding problem obtain the following

formula : 

where  are binomial coe�cients.

View Text Solution

1 − + − + . . . . . + ( − 1)
n

= ,
C 1
n

3
C 2
n

5

C 3
n

7
Cn
n

2n + 1

(2n) ! !

(2n + 1) ! !

Ck
n

9. Compute the integral 

x dx (m a natural number)

View Text Solution

Hm = ∫
π / 2

0

sinm xdx = ∫
π / 2

0

cosm

https://dl.doubtnut.com/l/_VgwpFivkLiSN
https://dl.doubtnut.com/l/_n1RSD1FOUvrJ
https://dl.doubtnut.com/l/_uenF7RunHJc5


10. Compute the integral 

 x dx` (m is natural number)

View Text Solution

I = ∫
x

0
x sinm

11. Compute the integral  is a natural

number

View Text Solution

In = ∫
1

0

xm(Inx)ndx, m > 0, n

12. Compute the integral  dx , where m and n

are non-negative integers.

View Text Solution

Im ,n = ∫
1

0

xm( ! − x)n

https://dl.doubtnut.com/l/_jnQNkPF0OpDS
https://dl.doubtnut.com/l/_MSKhbL3Akb7j
https://dl.doubtnut.com/l/_RrtQgMAdU03O


13. Compute the integrals : 

Watch Video Solution

∫
1

0
 arc tan √xdx

14. Compute the integrals : 

Watch Video Solution

∫(x − 1)e−xdx

15. Compute the integrals : 

Watch Video Solution

∫
π / 3

π / 4

xdx

sin2 x

https://dl.doubtnut.com/l/_jzndkKceVzOU
https://dl.doubtnut.com/l/_EmyMVpugqxlU
https://dl.doubtnut.com/l/_Q0xeQZeG6Ng4


16. Compute the integrals : 

Watch Video Solution

∫
1

0
xarc tanxdx

17. Compute the integrals : 

View Text Solution

∫
1

0
xIn(1 + x2)dx

18. 

Watch Video Solution

∫
π / 4

0
log(1 + tanx)dx = ?

19. Compute the integrals : 

 (sin x dx )∫
π / 2

0
 sin  In 2 x arc tan 

https://dl.doubtnut.com/l/_wGZx6ZhiyZdX
https://dl.doubtnut.com/l/_s8iazCS0BCoP
https://dl.doubtnut.com/l/_0qk6Q3sjz3DT
https://dl.doubtnut.com/l/_GU9nhvYwC4VI


View Text Solution

20. Compute the integrals : 

 dx

View Text Solution

∫
15

1

arc tan √√x − 1

21. Prove that 

View Text Solution

∫
1

0
(arc cosx)

n
dx = n( )

n− 1
− n(n − 1)∫

1

0
(arc cos x)

n− 1
dx(n > 1)

π

2

22. Prove that if f'' is continuous on [a,b] then the following formula is

valid 

Watch Video Solution

∫
b

a

xf' ' (x)dx = [bf' (b) − f(b)] − [af' (a) − f(a)]

https://dl.doubtnut.com/l/_GU9nhvYwC4VI
https://dl.doubtnut.com/l/_kg4fa0W0DKOe
https://dl.doubtnut.com/l/_8334gOzN3ZAt
https://dl.doubtnut.com/l/_ib4Vp0XckxcO


6 7 Approximating De�nite Integrals

1. Approximate the integral using the trapezoidal

formula at n = 10

View Text Solution

I = ∫
1

0

dx

1 + x

2. Evaluate by Simpson's formula the integral  dx accurate

to four decimal places.

View Text Solution

∫
1.5

a.5

e1.1 .x

x

3. The river is 26 m wide. The table below shows the successive depths

of the river measured across its section at steps of 2 m 

Here x denotes the distance from one bank and y, the corresponding

x 0 2 4 6 8 10 12 14 16 18 20 22 24 26

y 0.3 0.9 1.7 2.1 2.8 3.4 3.3 3.0 3.5 2.9 1.7 1.2 0.8 0.6

https://dl.doubtnut.com/l/_ib4Vp0XckxcO
https://dl.doubtnut.com/l/_Ef6RXKETEkcw
https://dl.doubtnut.com/l/_YUz7GMAVt9GS
https://dl.doubtnut.com/l/_vGzQhFMgUUEM


depth (in metres). knowing that the mean rate of �ow is 1.3 m/sec,

determine the �owrate per second Q of the water in the river.

View Text Solution

4. Compute the following integrals : 

(a)  dx accurate to three decimal places, using Simpson's

formula : 

(b)  accurate to three decimal places, by the trapezoidal

formula

View Text Solution

∫
π / 2

π / 4

sinx

x

∫
1

0

e−x2
dx

5. By Simpson's formula, approximate the integral 

 dx  

If the integrand is de�ned by the following table : 

I = ∫
1.36

1.05
f(x)

x 1.05 1.10 1.15 1.20 1.25 1.30 1.35

f(x) 2.36 2.50 2.74 3.04 3.46 3.98 4.6

https://dl.doubtnut.com/l/_vGzQhFMgUUEM
https://dl.doubtnut.com/l/_x3dF5YuJWYZN
https://dl.doubtnut.com/l/_ku0aTPDAsFYz


6 8 Additional Problems

View Text Solution

1. Given the function   

Check directly that the function 

 

is continuous on the interval [0,3] and that its derivative at each

interior point of this interval exists and is equal to f(x)

View Text Solution

f(x) =

⎧⎪
⎨
⎪⎩

1 − x  at 0 ≤ x ≤ 1

0  at 1 < x ≤ 2

(2 − x)2at 2 < x ≤ 3

F (x) = ∫
x

0
f(t)dt

2. Show that the function 

  

is integrable on the interval [0,1]

Vi T S l i

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

 at 0 < x < 1

0         at         x = 0

−1     at         x = 1

xInx

1 −x

https://dl.doubtnut.com/l/_ku0aTPDAsFYz
https://dl.doubtnut.com/l/_NPUD0UirZoLm
https://dl.doubtnut.com/l/_4Mf7bbJbb5oX


View Text Solution

3. A line tangent to the graph of the function y = f(x) at the point x = a

forms an angle  with the axis of abscissas and an angle  at the

point x = b

View Text Solution

π

3

π

4

https://dl.doubtnut.com/l/_4Mf7bbJbb5oX
https://dl.doubtnut.com/l/_LfdsaOYgUegE

