
MATHS

BOOKS - IA MARON MATHS (HINGLISH)

APPLICATION OF DIFFERENTIAL CALCULUS TO

INVESTIGATION OF FUNCTIONS

Basic Theorems On Di�erentiable Functions

1. Does the function  satisfy the condition of the

Fermat theorem in the interval  ?

View Text Solution

f(x) = 3x2 − 1

[ 1 2 ]

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_aAwwctCjs1jr


2. Do the following functions satisfy the conditions of the Rolle

theorem ?

(a)   

(b)  

(c )  .

Watch Video Solution

f(x) = 1 −
3√x2in[ − 1, 1],

f(x)in sin x in [π/6, 5π/6],

f(x) = 1 − |x|  in[ − 1, 1]

3. Prove that the equation 

  

has only one real root .

Watch Video Solution

3x5 + 15x − 8 = 0

4. Does the function  satisfy the conditions of the

Lagrange theorem in the interval  ? If it does then �nd

f(x) = 3x2 − 5

[ − 2, 0]

https://dl.doubtnut.com/l/_wWnncgGPRxdE
https://dl.doubtnut.com/l/_Zx9DkqGF3kVd
https://dl.doubtnut.com/l/_LuX1SGlsI8fI


the point  in the Lagrange formula .

Watch Video Solution

ξ f(b) − f(a) = f' (ξ)(b − a)

5. Apply the Lagrange formula to the function f(x) = In x in the

interval [1,e] and �nd the corresponding of .

Watch Video Solution

ξ

6. On the curve  �nd the point at which the tangent line

parallel to the chord through the points .

Watch Video Solution

y = x3

A( − 1, 1) and B(2, 8)

7. Prove the inequality 

arc  where tanx2 − arctanx1 < x2 − x1 x2 > x1

https://dl.doubtnut.com/l/_LuX1SGlsI8fI
https://dl.doubtnut.com/l/_0jkdBxiYzMKo
https://dl.doubtnut.com/l/_TYXO5nLeIgyC
https://dl.doubtnut.com/l/_Wj2K9fSeu0Tw


Watch Video Solution

8. Using the Rolle theorem prove that the derivative f.(x) of the

function. 

 vanishes on an in�nite set of

points of the interval (0,1).

Watch Video Solution

f(x) = {
x sinπx at x > 0

0 at x = 0

9. Check whether the Lagrange formula is applicable to following

functions : 

Watch Video Solution

f(x) = x2on[3, 4]

https://dl.doubtnut.com/l/_Wj2K9fSeu0Tw
https://dl.doubtnut.com/l/_MeuJ2tELnAY0
https://dl.doubtnut.com/l/_rmbHZ376EAev


10. Check whether the Lagrange formula is applicable to following

functions : 

Watch Video Solution

f(x) =  ln x on [1, 3]

11. Check whether the Lagrange formula is applicable to following

functions 

Watch Video Solution

f(x) = 4x3 − 5x2 + x − 2  on [0, 1]

12. Check whether the Lagrange formula is applicable to following

functions : 

  f(x) = x2on[3, 4]

https://dl.doubtnut.com/l/_UgSVjcl89XyK
https://dl.doubtnut.com/l/_FFEV7FXAlzU0
https://dl.doubtnut.com/l/_zz9J0jEz3N03


Evaluation Of Indeterminate Forms

  

If it is , �nd the values of  appearing in this formula .

Watch Video Solution

f(x) = 5√x4(x − 1)  on [ − 1/2, 1/2]

ξ

13. Using the Lagrange theorem estimate has value in .

View Text Solution

(1 + e)

14. Using the Lagrange formula prove the inequality 

View Text Solution

< in(1 + x) < x  at x > 0
x

1 + x

https://dl.doubtnut.com/l/_zz9J0jEz3N03
https://dl.doubtnut.com/l/_W6OaWdxntMYq
https://dl.doubtnut.com/l/_m3d7wGRz38pL


1. Applying the L.Hospital rule , �nd the limits of the following

functions : 

Watch Video Solution

lim
x→ 0

eax − e− 2ax

ln(1 + x)

2. Applying the L.Hospital rule , �nd the limits of the following

functions : 

Watch Video Solution

lim
x→ − 1

3√1 + 2x + 1

√2 + x + x

3. Applying the L.Hospital rule , �nd the limits of the following

functions : 

h id l i

lim
x→ 0

ex − e−x − 2x

x − sinx

https://dl.doubtnut.com/l/_bBF8A50Gvabc
https://dl.doubtnut.com/l/_Yy0zuOyJhcqW
https://dl.doubtnut.com/l/_Eie3VBva9Yq7


Watch Video Solution

4. Applying the L.Hospital rule , �nd the limits of the following

functions : 

Watch Video Solution

lim
x→ 0

ln(1 + x2)

cos 3x − e−x

5. Applying the L.Hospital rule , �nd the limits of the following

functions : 

Watch Video Solution

lim
x→ ∞

e1 /x2
− 1

2  arc tanx2 − π

6. Ascertain the existence of the following limits : 

lim
x→ 0

x2 sin(1/x)

sinx

https://dl.doubtnut.com/l/_Eie3VBva9Yq7
https://dl.doubtnut.com/l/_llHZuiuNUMln
https://dl.doubtnut.com/l/_NvkHcxKHBH9b
https://dl.doubtnut.com/l/_eVR9NgvTiuRp


Watch Video Solution

7. Ascertain the existence of the following limits : 

Watch Video Solution

lim
x→ ∞

2 + 2x + sin 2x

(2x + sin 2x)esin x

8. Ascertain the existence of the following limits : 

Watch Video Solution

lim
x→π / 2

tanx

secx

9. Using the L .Hospital rule �nd limits of the following functions : 

Watch Video Solution

lim
x→ 2

In(x2 − 3)

x2 + 3x − 10

https://dl.doubtnut.com/l/_eVR9NgvTiuRp
https://dl.doubtnut.com/l/_ish98IaiFpYz
https://dl.doubtnut.com/l/_ngNKQpTbBiCP
https://dl.doubtnut.com/l/_9LYhQPsZBUvV


10. Using the L .Hospital rule �nd limits of the following functions

: 

Watch Video Solution

lim
x→ 1

aln x − x

lnx

11. Using the L .Hospital rule �nd limits of the following functions :

Watch Video Solution

lim
x→ 0

,
tanx − x

x − sinx

12. Using the L .Hospital rule �nd limits of the following functions :

Watch Video Solution

lim
x→ 1

1 − 4 sin2(πx/6)

1 − x2

https://dl.doubtnut.com/l/_9LYhQPsZBUvV
https://dl.doubtnut.com/l/_w3xLYReTYtEV
https://dl.doubtnut.com/l/_k0EOVs6QJidx
https://dl.doubtnut.com/l/_T3YMNFnLCj4W


13. Using the L .Hospital rule �nd limits of the following functions :

Watch Video Solution

lim
x→ a

arc sin cot(x − a)
x − a

a

14. Using the L .Hospital rule �nd limits of the following functions

: 

Watch Video Solution

lim
x→ 0

( )
tan x1

x

15. Using the L .Hospital rule �nd limits of the following functions :

Watch Video Solution

lim
x→ ∞

(a1 /x − 1)x(a > 0),

https://dl.doubtnut.com/l/_Ah5HvRjp21u7
https://dl.doubtnut.com/l/_RN3bRXIGKhBB
https://dl.doubtnut.com/l/_DhYH0CyFpSPV
https://dl.doubtnut.com/l/_8nrjI3UUPliY


16. Using the L .Hospital rule �nd limits of the following functions :

Watch Video Solution

lim
x→ 0

(cosmx)
n/x2

17. Using the L .Hospital rule �nd limits of the following functions :

Watch Video Solution

lim
x→ 1

( − )
1

lnx
x

lnx

18. Using the L .Hospital rule �nd limits of the following functions :

Watch Video Solution

lim
x→ ∞

x1 / In ( ex − 1 )

https://dl.doubtnut.com/l/_8nrjI3UUPliY
https://dl.doubtnut.com/l/_YZf49QXaGWtu
https://dl.doubtnut.com/l/_kBZRiWWszvbC


19. Using the L .Hospital rule �nd limits of the following functions :

Watch Video Solution

lim
x→ 0

( − cot2 x)
1

x2

20. Using the L .Hospital rule �nd limits of the following functions

: 

Watch Video Solution

lim
x→ 0

( )

1 / sin x
5

2 + √9 + x

21. Using the L .Hospital rule �nd limits of the following functions :

Watch Video Solution

lim
x→ ∞

e1 /x2 − 1

2arc tanx2 − π

https://dl.doubtnut.com/l/_fBAsp5fspgho
https://dl.doubtnut.com/l/_PBYpksUWStHL
https://dl.doubtnut.com/l/_gBO6sPbG388O


Taylor S Formula Application To Approximate Calculations

1. Expand the polynomial 

in powers of the binomial x - 1 using Taylor formula .

Watch Video Solution

P (x) = x5 − 2x4 + x3 − x2 + 2x − 1

2. Compute the approximate value of  accurate to six decimal

places .

Watch Video Solution

4√83

3. Prove the inequalities 

Watch Video Solution

x − x2 < In(1 + x)atx > 0

https://dl.doubtnut.com/l/_sFmyMtNCnrsX
https://dl.doubtnut.com/l/_60ZBAdm309K5
https://dl.doubtnut.com/l/_gs16xm28Lo2b


Application Of Taylor S Formula To Evaluation Of Limits

4. Prove the inequalities 

Watch Video Solution

tanx > x + x3 /3  at0 < x < π/2

5. Prove the inequalities 

 at 

Watch Video Solution

1 + x − < √1 + x < 1 + x
1

2

x2

8

1

2
0 < x < ∞

1. Applying the Taylor formula with the remainder in Peano.s form

compute the limits :

h id l i

lim
x→ 0

3√1 + 3x − √1 + 2x

x2

https://dl.doubtnut.com/l/_rFHBnlWMG3wm
https://dl.doubtnut.com/l/_rTOG0iLmUvQ3
https://dl.doubtnut.com/l/_dYEDJzDBQMhe


Watch Video Solution

2. Applying the Taylor formula with the remainder in Peano.s form

compute the limits :

Watch Video Solution

lim
x→ 0

cos x − e−x2 / 2

x4

3. Applying the Taylor formula with the remainder in Peano.s form

compute the limits :

Watch Video Solution

lim
x→ 0

ex sinx − x(1 + x)

x3

4. Applying the Taylor formula with the remainder in Peano.s form

compute the limits :

https://dl.doubtnut.com/l/_dYEDJzDBQMhe
https://dl.doubtnut.com/l/_a1vTYkhkr6dZ
https://dl.doubtnut.com/l/_KYMJl5SVznbm
https://dl.doubtnut.com/l/_goI7zhOvbG9Q


Testing A Function For Monotonicity

Watch Video Solution

lim
x→ 0

ex + e−x − 2

x2

5. Expand the following function in positive integral powers of the

variable x up to the terms of the in�cated order , inclusive 

 up to the terms containing 

Watch Video Solution

f(x) = e2x−x2

x5

6. Expand the following function in positive integral powers of the

variable x up to the terms of the in�cated order , inclusive 

In cos x up to the terms containing 

Watch Video Solution

x6

https://dl.doubtnut.com/l/_goI7zhOvbG9Q
https://dl.doubtnut.com/l/_qHZedT5nHIws
https://dl.doubtnut.com/l/_3qXtlnHDUVKy


1. Find the intervals of monotonicity of the following

Watch Video Solution

f(x) = 2x2 − ln|x|

2. Determine the intervals of monotonicity for the following

functions : 

Watch Video Solution

f(x) = 2x3 − 9x2 − 24x + 7,

3. Determine the intervals of monotonicity for the following

functions : 

Watch Video Solution

f(x) = x2e−x

https://dl.doubtnut.com/l/_wHhZeW6YCJQi
https://dl.doubtnut.com/l/_nzVcsrwDFsX4
https://dl.doubtnut.com/l/_GjJRAh7iRyJy


4. Determine the intervals of monotonicity for the following

functions : 

Watch Video Solution

f(x) = ln|x|,

5. Determine the intervals of monotonicity for the following

functions : 

Watch Video Solution

f(x) = 4x3 − 21x2 + 18x + 20,

6. Determine the intervals of monotonicity for the following

functions : 

f(x) = ex + 5x

https://dl.doubtnut.com/l/_GjJRAh7iRyJy
https://dl.doubtnut.com/l/_HvGWXSznGcZB
https://dl.doubtnut.com/l/_RzcO3DsrSBqz
https://dl.doubtnut.com/l/_LJvOu1pW2X22


Watch Video Solution

7. Find the intervals of decreases and increases for the following

functions , 

Watch Video Solution

f(x) = sinx + cos x  on[0, 2π]

8. Prove that the function  increases

everywhere and the function  decreases everywhere .

Watch Video Solution

y = x5 + 2x3 + x

y = 1 − x3

9. Determine the intervals of increase and decrease for the

following functions : 

f(x) = x3 + 2x − 5

https://dl.doubtnut.com/l/_LJvOu1pW2X22
https://dl.doubtnut.com/l/_rJEujprNe5Zc
https://dl.doubtnut.com/l/_vQDunWe0uAXA
https://dl.doubtnut.com/l/_7Yw0EJWzyrxv


Watch Video Solution

10. Determine the intervals of increase and decrease for the

following functions : 

Watch Video Solution

f(x) = ln(1 − x2)

11. Determine the intervals of increase and decrease for the

following functions : 

Watch Video Solution

f(x) = cos x − x

12. Determine the intervals of increase and decrease for the

following functions : 

https://dl.doubtnut.com/l/_7Yw0EJWzyrxv
https://dl.doubtnut.com/l/_NMLeqa3BXwCg
https://dl.doubtnut.com/l/_xfwYLJYccfNg
https://dl.doubtnut.com/l/_UgLr3SNQ6Wdo


Watch Video Solution

f(x) = x3 −
1

3

1

x

13. Determine the intervals of increase and decrease for the

following functions : 

Watch Video Solution

f(x) =
2x

lnx

14. Determine the intervals of increase and decrease for the

following functions : 

Watch Video Solution

f(x) =
2x

1 + x2

https://dl.doubtnut.com/l/_UgLr3SNQ6Wdo
https://dl.doubtnut.com/l/_7Q4BlYU9Vlst
https://dl.doubtnut.com/l/_ja6mGeuicenp


15. Prove the following inequalities : 

Watch Video Solution

tanx > x + x3 /3if (0 < x < π/2)

16. Prove the following inequalities : 

 for all the values of x ,

Watch Video Solution

ex ≥ 1 + x

17. Prove the following inequalities : 

 .

Watch Video Solution

ex > e−xatx > 1

https://dl.doubtnut.com/l/_Tf2TV8CfSz8o
https://dl.doubtnut.com/l/_oSS9JT6oBnK9
https://dl.doubtnut.com/l/_GTSUj45LaIkB


Maxima And Minima Of Function

18. At what values of the coe�cient a does the function

 increase along the entire number scale ?

Watch Video Solution

f(x) = a3 − ax

19. Find the values of  for which the function

 is a decreasing function on  .

Watch Video Solution

b

f(x) = sinx − bx + c R

1. Using the �rst derivative , �nd the extreme of the following

functions : 

Watch Video Solution

f(x) = x4 − 8x3 + 22x2 − 24x + 12,

https://dl.doubtnut.com/l/_Y3dRzvc6lfCU
https://dl.doubtnut.com/l/_hX79euZftHjK
https://dl.doubtnut.com/l/_YaQYN8fqqjTl


2. Using the �rst derivative , �nd the extreme of the following

functions : 

,

Watch Video Solution

f(x) = x(x + 1)3(x − 3)2

3. Using the �rst derivative , �nd the extreme of the following

functions : 

Watch Video Solution

f(x) =
x2 − 3x + 2

x2 + 2x + 1

4. Using the �rst derivative , �nd the extreme of the following

functions : 

https://dl.doubtnut.com/l/_YaQYN8fqqjTl
https://dl.doubtnut.com/l/_mf9aE5dpFEIR
https://dl.doubtnut.com/l/_ZkViKyrS2XUx
https://dl.doubtnut.com/l/_l9zZk2TdBqeX


Watch Video Solution

f(x) = 3
3√x2 − x2,

5. Using the second derivative , �nd the out the character of the

extrema of the following functions :

Watch Video Solution

f(x) = 2x3 − 15x2 − 84x + 8

6. Investigate the following functions for an extremum at the

point x = 0 :

Watch Video Solution

y = cos x − 1 +
x2

2

https://dl.doubtnut.com/l/_l9zZk2TdBqeX
https://dl.doubtnut.com/l/_x0YK5s695NoG
https://dl.doubtnut.com/l/_eFwkA1F4jxVA


7. Investigate the following functions for extrema :

Watch Video Solution

f(x) = x4e−x2

8. Investigate the following functions for extrema :

Watch Video Solution

f(x) = sin 3x − 3 sinx

9. Find the maxima and minima of the following functions : 

Watch Video Solution

f(x) = x3e−x

https://dl.doubtnut.com/l/_o7etNDEdMa1N
https://dl.doubtnut.com/l/_frGBzmW5PLln
https://dl.doubtnut.com/l/_jSRXdbWbkWqv


10. Find the maxima and minima of the following functions :

Watch Video Solution

f(x) =
4x

x2 + 4

11. Find the maxima and minima of the following functions :

Watch Video Solution

f(x) = 3√2x3 + 3x2 − 36x

12. Find the maxima and minima of the following functions :

 In x ,

Watch Video Solution

f(x) = x2

https://dl.doubtnut.com/l/_ylAI3wkZ9ODA
https://dl.doubtnut.com/l/_vFr3NNe7r22x
https://dl.doubtnut.com/l/_ThNLoMv4Mugv


Finding The Greatest And The Least Values Of A Function

13. Investigate the following functions for an extremum at the

point x = 0: 

Watch Video Solution

f(x) = {
e1 /x, if x ≠ 0

0,      if x = 0

1. Find the greatest and the least values of the following functions

on the indicated intervals : 

Watch Video Solution

f(x) = 2x3 − 3x2 − 12x + 1  on [ − 2, 5/2],

https://dl.doubtnut.com/l/_5RiIxxVkQN4k
https://dl.doubtnut.com/l/_6utmhm09LHUi


2. Find the greatest and the least values of the following

functions on the indicated intervals : 

Watch Video Solution

f(x) = x3  ln  x on[1, e]

3. Find the greatest and the least values of the following

functions on the indicated intervals : 

Watch Video Solution

f(x) = √(1 − x)2(1 + 2x2)  on[ − 1, 1]

4. Find the greatest and the least values of the following

functions on the indicated intervals , 

View Text Solution

y =  sin x 2x on ( − ∞, ∞),

https://dl.doubtnut.com/l/_LIgpHbmBcWoK
https://dl.doubtnut.com/l/_6TvfPUjHlLDQ
https://dl.doubtnut.com/l/_9vExieC9OJzb


5. Find the greatest and the least values of the following

functions on the indicated intervals , 

Watch Video Solution

y = x + √x  on [0, 4]

6. Find the greatest and the least values of the following

functions on the indicated intervals : 

Watch Video Solution

f(x) = x4 − x3 − x2 + 2  on [ − 2, 4]
1

4

2

3

3

2

7. Find the greatest and the least values of the following

functions on the indicated intervals : 

https://dl.doubtnut.com/l/_9vExieC9OJzb
https://dl.doubtnut.com/l/_o3nIuHSAH9We
https://dl.doubtnut.com/l/_Zrlf44hbBjxN
https://dl.doubtnut.com/l/_dM3GGzBTzceh


Watch Video Solution

f(x) = √4 − x2  on [ − 2, 2]

8. Find the greatest and the least values of the following

functions on the indicated intervals : 

Watch Video Solution

f(x) = arc tan x −  in x on [ , √3]
1

2

1

√3

9. Find the greatest and the least values of the following

functions on the indicated intervals : 

Watch Video Solution

f(x) = 2  sin x + sin 2 x on[0, π]
3

2

https://dl.doubtnut.com/l/_dM3GGzBTzceh
https://dl.doubtnut.com/l/_mls52pnqfNam
https://dl.doubtnut.com/l/_1BddDpYWpzZP


Solving Problems In Geometry And Physics

10. Find the greatest and the least values of the following

functions on the indicated intervals : 

f(x) = x-2lnx on [1,e]

Watch Video Solution

11. Find the greatest and the least values of the following

functions on the indicated intervals : 

Watch Video Solution

f(x) = {(2x2 + for − 2 ≤ x < 0, 0 < x ≤ 2), (1  for x = 0)
2

x2

https://dl.doubtnut.com/l/_Ar6wjdCzx45Z
https://dl.doubtnut.com/l/_q5sy1kx8Ys8a


1. The force of a circular electric current acting on a small magnet

with the axis perpendicular to the plane of the circle and passing

through its centre is expressed by the formula 

  

where a = radius of the circle 

x = distance from the centre of the circle to the magnet

 

C = constant 

At what x will the value of F be the greatest ?

Watch Video Solution

F =
C(x)

(a2 + x2)3 / 2

(0 < x < ∞)

2. Determine the most economial dimensions of an open - air

swimming pool of volume  with a square bottom so that the

facing of its walls and bottom require the least quantity of

material .

32m3

https://dl.doubtnut.com/l/_AVtLnXfXpr5A
https://dl.doubtnut.com/l/_c3F6ucgygSBy


Convexity And Concavity Of A Curve Points Of In�ection

Watch Video Solution

3. A tin of a given volume V has the form of a cylinder . What must

be the ratio of its height h to diameter 2R so as to use the least

amount of material for its manufacture ?

Watch Video Solution

1. Find the intervals in which the graphs of the following functions

are concave or convex and locate the points of in�ection : 

Watch Video Solution

y = x4 + x3 − 18x2 + 24x − 12,

https://dl.doubtnut.com/l/_c3F6ucgygSBy
https://dl.doubtnut.com/l/_k0OVcCnbXzg2
https://dl.doubtnut.com/l/_QSX4TOSOSD2e
https://dl.doubtnut.com/l/_b8qMYT5CjVPq


2. Find the intervals in which the graphs of the following

functions are concave or convex and locate the points of

in�ection : 

Watch Video Solution

y = 3x4 − 8x3 + 6x2 + 12

3. Find the intervals in which the graphs of the following

functions are concave or convex and locate the points of

in�ection : 

Watch Video Solution

y =
x

1 + x2

4. Find the intervals in which the graphs of the following

functions are concave or convex and locate the points of

https://dl.doubtnut.com/l/_b8qMYT5CjVPq
https://dl.doubtnut.com/l/_4sr3pCCmLhgX
https://dl.doubtnut.com/l/_aRjBGcirpGui


in�ection : 

Watch Video Solution

y = x + x2 / 3

5. Find the intervals in which the graphs of the following

functions are concave or convex and locate the points of

in�ection : 

Watch Video Solution

y = (x > 0)
In2x

x

6. Find the intervals in which the graphs of the following

functions are concave or convex and locate the points of

in�ection : 

W t h Vid S l ti

y = 2 − ∣∣x
5 − 1∣∣

https://dl.doubtnut.com/l/_aRjBGcirpGui
https://dl.doubtnut.com/l/_ogzn91AcAcIJ
https://dl.doubtnut.com/l/_vJEDxXpjfdUu


Watch Video Solution

7. What conditions must be coe�cients a,b,c satisfy for the curve

 to have points of in�ection ?

Watch Video Solution

y = ax4 + bx3 + cx2 + dx + e

8. At what values of a will the curve 

View Text Solution

y = x4 + ax3 + + x2 + 1
3

2

9. Show that the curve  has three points of in�uence

lying in a straight line .

Watch Video Solution

y =
x + 1

x2 + 1

https://dl.doubtnut.com/l/_vJEDxXpjfdUu
https://dl.doubtnut.com/l/_iFTJfm9RvGWh
https://dl.doubtnut.com/l/_YA1SsAINQmN6
https://dl.doubtnut.com/l/_Sf9c0GDNyzIf
https://dl.doubtnut.com/l/_Q4LEHW5Oy82C


Asymptomes

10. Show that the points of in�ection of the curve y = x sin x lie on

the curve 

Watch Video Solution

y2(4 + x2) = 4x2

1. Find the asymptotes of the following curves : 

View Text Solution

y =
x

x2 + 1

2. Find the asymptotes of the following curves : 

View Text Solution

y = + 4x21

x

https://dl.doubtnut.com/l/_Q4LEHW5Oy82C
https://dl.doubtnut.com/l/_28G3PIGxZ3Wo
https://dl.doubtnut.com/l/_24Flf16YVC7A


3. Find the asymptotes of the following curves : 

View Text Solution

y =
x2 − 6x + 3

x − 3

4. Find the asymptotes of the following curves : 

View Text Solution

y =  arc tan x

5. Find the asymptotes of the following curves : 

Watch Video Solution

y = x + (sinx) /x

https://dl.doubtnut.com/l/_IT4nnSPoo5Tl
https://dl.doubtnut.com/l/_zoAzxn3pjzhb
https://dl.doubtnut.com/l/_TFK72izIzrTk


General Plan For Incestigating Functions And Sketching Graphs

6. Find the asymptotes of the following curves : 

View Text Solution

y = In (4 − x2)

7. Find the asymptotes of the following curves : 

Watch Video Solution

y = 2x − arc cos.
1

x

1. Investigate and graph the following functions :

Watch Video Solution

y =
2x3

x2 − 4

https://dl.doubtnut.com/l/_HLXv17SAuLAF
https://dl.doubtnut.com/l/_pMUQdjyLfWPv
https://dl.doubtnut.com/l/_Phc7JwXwvSKG


2. Investigate and graph the following functions :

Watch Video Solution

y =
1 − x3

x2

3. Investigate and graph the following functions :

Watch Video Solution

y = x + In(x2 − 1)

4. Investigate and graph the following functions :

Watch Video Solution

y = x2e1 /x

https://dl.doubtnut.com/l/_Phc7JwXwvSKG
https://dl.doubtnut.com/l/_LfHfauQLPaQd
https://dl.doubtnut.com/l/_1t7L0KZd8s81
https://dl.doubtnut.com/l/_3rBawcYMBEoJ


Approximate Solution Of Algebraic And Transcendental Equations

5. Investigate and graph the following functions :

Watch Video Solution

y = 1 + x2 −
x4

2

1. Determine the number of real roots of the equation ,

Watch Video Solution

f(x) = x + ex

2. Find the least positive root of the equation tan x = x with an

accuracy up to  applying Newton.s method .

View Text Solution

0.0001

https://dl.doubtnut.com/l/_3OFuYABYbQNX
https://dl.doubtnut.com/l/_J8O50vEwVWj2
https://dl.doubtnut.com/l/_Z8iL9H4HoUdF


3. Using the combined method �nd all roots of the equation

 accurate to three decimal places.

View Text Solution

f(x) ≡ x3 − 5x + 1 = 0

4. Applying the method of chords , �nd the positive root of the

equation 

  

with an accuracy of  .

View Text Solution

f(x) = x3 + 1.1x2 + 0.9x − 1.4 = 0

0.005

5. Using the method of chords , �nd approximate values of the

real roots of the following with an accuracy up to  the

positive roots of the following equations : 

0.01

https://dl.doubtnut.com/l/_Z8iL9H4HoUdF
https://dl.doubtnut.com/l/_wOMhhYjuYR2G
https://dl.doubtnut.com/l/_e2ULMcUjTfDH
https://dl.doubtnut.com/l/_A3WgDHvLUsS4


(a)   

(b) 

View Text Solution

(x − 1)2 − 2 sinx = 0

ex − 2(1 − x)2 = 0

6. Applying Newton.s method , �nd the an accuracy up to  the

positive roots of the following equations : 

(a)   

(b) 

View Text Solution

0.01

x3 + 50x − 60 = 0

x3 + x − 32 = 0

7. Using the combined method �nd the valus of the root of the

equatin 

 

On the interval [1,2] with an accuracy up to  .

View Text Solution

x3 − x − 1 = 0

0.005

https://dl.doubtnut.com/l/_A3WgDHvLUsS4
https://dl.doubtnut.com/l/_z1lx6106FnDd
https://dl.doubtnut.com/l/_8eenYarTjL8e


Additional Problems

View Text Solution

8. Applying the iteration method , �nd all roots of the equation

 In x = 5 accurate to four decimal places .

View Text Solution

4x − 5

9. Does the function   

satisfy the conditions of the Lagrange theorem on the interval

[0,2] ?

Watch Video Solution

f(x) = {
x  if x < 1

1/x  if x ≥ 1

https://dl.doubtnut.com/l/_8eenYarTjL8e
https://dl.doubtnut.com/l/_BRc4RRnE9d1q
https://dl.doubtnut.com/l/_hILAz9Lnbe7l


1. Prove that for the function  the number  in

the Lagrange formula ,used on an arbitrary interval [a,b] is the

arithmetic mean of the numbers a and b : 

Watch Video Solution

y = αx2 + βx + γ ξ

ξ = (a + b) /2

2. Prove that if the equation 

 

has a positive root  , then the equation 

 has a positive

root less than .

Watch Video Solution

a0x
n + a1x

n− 1 + …. + an− 1x = 0

x0

na0x
n− 1 + (n − 1)a1x

n− 2 + …. + an− 1 = 0

x0

3. Prove that the equation  has two di�erent real

roots .

x4 − 4x − 1 = 0

https://dl.doubtnut.com/l/_pk35QcXHlFbx
https://dl.doubtnut.com/l/_dQN2Urckp9Pu
https://dl.doubtnut.com/l/_xQVy6VwpX1k9


Watch Video Solution

4. Prove that all roots of the derivative of the given polynomial

 are real

Watch Video Solution

f(x) = (x + 1)(x − 1)(x − 2)(x − 3)

5. Show that the function 

  

has a minimum at the point x = 0 , though its �rst derivative doex

not change sign when passing through this point .

Watch Video Solution

y =
1/x2 (x > 0)

3x2 (x ≤ 0)

https://dl.doubtnut.com/l/_xQVy6VwpX1k9
https://dl.doubtnut.com/l/_gr4LZcTTZMe2
https://dl.doubtnut.com/l/_0evEVWH2ay6M


6. For what choice of the parameter h does the " curve of

probabilities " 

 have points of in�ection  ?

Watch Video Solution

y = e−h2x2
(h > 0)

n

√π
x = ± σ

7. Taking the function  as an example ,

ascertain that there any be no points of extremum between the

abscissas of the points of in�ection on the graph of a function .

Watch Video Solution

y = x4 + 8x3 + 18x2 + 8

8. Prove that any polynomial with positive coe�cients ,which is an

even function , is concave everywhere and has only one point of

minimum .

Watch Video Solution

https://dl.doubtnut.com/l/_UKP6FkJCXDAL
https://dl.doubtnut.com/l/_xjiWFdNkmdtH
https://dl.doubtnut.com/l/_IEzHHdyx4IR9


Watch Video Solution

9. Proceeding directly from the de�nition ,ascertain that the

straight line  is an asymptote of the curve 

Watch Video Solution

y = 2x + 1

y =
2x4 + x3 + 1

x3

https://dl.doubtnut.com/l/_IEzHHdyx4IR9
https://dl.doubtnut.com/l/_qchzBTOLEDqx

