
MATHS

BOOKS - PREMIERS PUBLISHERS

DIFFERENTIALS AND PARTIAL DERIVATIVES

Worked Example

1. Using the approximation to find approximate value of 

Watch Video Solution

(123)
2
3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_jAwRX0ARVmcj


2. A spherical balloon increase its surface area as the radius of

the balloon increases from 10 cm to[  cm. Use linear

approximation to approximate the increase in the surface

area. Also find the percentage error.

Watch Video Solution

10.4

3. A circular plate expands uniformly under the influence of

heat. If it's radius increases from 10.5 cm to 10.75 cm, then find

an approximate change in the area and the approximate

percentage change in the area.

Watch Video Solution

https://dl.doubtnut.com/l/_3S4svUoLQ5WM
https://dl.doubtnut.com/l/_BFXgh0LRmP6z


4. Let f,g:  be differentiable functions show that 

 (where 

Watch Video Solution

(a, b) → R

d( ) =
f

g

gf' dx − fg' dx

g2
g ≠ 0)

5. If  then find .

Watch Video Solution

f(x) = xex sinx f' (x)

6. If the radius of the sphere, with radius 5 cm, has to increase

by  cm approximately. How much will its volume increase ?

Watch Video Solution

0.1

https://dl.doubtnut.com/l/_aS7WSXSwVCVm
https://dl.doubtnut.com/l/_PbXw1e7Ts7zM
https://dl.doubtnut.com/l/_loh4QQj1WwxK


7. Let  for all  Show that

f is continuous on 

Watch Video Solution

F (x, y) =
2x − 3y + 4

x2 + y2 + 4
(x, y) ∈ R2,

R2.

8. Let  


 


Show that f (x,y) is not continuous at (0,0) through

continuous at all other points of 

View Text Solution

f(x, y) = (x, y) ≠ (0, 0)
2xy

x2 + 2y2

= 0 if (x, y) = (0, 0)

R2.

9. If  find 

W t h Vid S l ti

f = x3 + y3 + 3x2y2 + 4x2y

, , , , , .
∂f

∂x

∂f

∂y

∂2 f

∂x ∂y

∂2 f

∂y∂x

∂2 f

∂x2

∂2 f

∂y2

https://dl.doubtnut.com/l/_vcDeHqzYZEYu
https://dl.doubtnut.com/l/_ISiBhRnVxaEd
https://dl.doubtnut.com/l/_GkpNpsQ9O1JP


Watch Video Solution

10. Let  calculate 

Watch Video Solution

(x, y) = 2xy2 + 3x2y

ux(2, 1) and uy(1, − 2).

11. If  Find  are they are

equal ?

View Text Solution

u = sin(xy) + ex
2 + y2

uxy and uyx

12. If , then

Watch Video Solution

u = −
x

y2

y

x2

https://dl.doubtnut.com/l/_GkpNpsQ9O1JP
https://dl.doubtnut.com/l/_vUcLLiJmNcEF
https://dl.doubtnut.com/l/_cr1jEKPizoVG
https://dl.doubtnut.com/l/_SavH3xs4nUqI
https://dl.doubtnut.com/l/_JFPg8nkbd8jA


13. Show that  is tarmonic function.

View Text Solution

z = ex(x cos y − y siny)

14. If  find the differential dW.

Watch Video Solution

W = x2 + y2 + z2, x, y, z ∈ R

15. If  find the linear

approximation for U at 

Watch Video Solution

U(x, y, z) = x2 + 2xy + y2z − z2

(1, − 1, 2)

16. Let

W(x, y) = x2 + xy + y2 and x = sin t, y = cos t ∈ t ∈ (0, 2π)

https://dl.doubtnut.com/l/_JFPg8nkbd8jA
https://dl.doubtnut.com/l/_vhbRJzkP4UgW
https://dl.doubtnut.com/l/_ukETuM8rWRMb
https://dl.doubtnut.com/l/_CLMDspF3CsFk


verify the above theorem.

View Text Solution

17. If  where 

find 

View Text Solution

f(x, y) = 3x2 + 2xy x = r + 2s2, y = r2 − s

, .
∂f

∂r

drlf

∂s

18. Show that  is a homogeneous

function of degree 1.

Watch Video Solution

f(x, y) =
2x2 − y2

√x2 + y2

https://dl.doubtnut.com/l/_CLMDspF3CsFk
https://dl.doubtnut.com/l/_Jsz4hfOKcUHf
https://dl.doubtnut.com/l/_EAdbX3A2YMNF


Exercise 8 1

19. If  show that 

Watch Video Solution

u = sin− 1( )
x3 + y3

x − y

x + y = 2 tanu.
∂u

∂x

∂u

∂y

1. Let . Find the linear approximation at x = 27. Use

the linear approximation to approximate 

Watch Video Solution

f(x) = 3√x

3√27.2

2. Using the approximation to find approximate value of 

W h Vid S l i

(123)
2
3

https://dl.doubtnut.com/l/_k08gvlOSMhw7
https://dl.doubtnut.com/l/_O818eRquries
https://dl.doubtnut.com/l/_dc0PnvXGcvEq


Watch Video Solution

3. Using the approximation to find approximate value of 

Watch Video Solution

4√15

4. Using differentials, find the approximate value of each of

the up to 3 places of decimal. 

Watch Video Solution

(26)
1
3

5. Find a linear approximation for the following functions at

the indicated points. 

https://dl.doubtnut.com/l/_dc0PnvXGcvEq
https://dl.doubtnut.com/l/_vNbpiaTthkGn
https://dl.doubtnut.com/l/_GUpTFXOf86nW
https://dl.doubtnut.com/l/_hgYO0wQGPDsV


Watch Video Solution

f(x) = x3 − 5x + 12, x0 = 2

6. Find a linear approximation for the functions at the

indicated point 

Watch Video Solution

g(x) = √x2 + 9, x9 = − 4

7. Find a linear approximation for the functions at the

indicated point 

Watch Video Solution

h(x) = , xa = 1
x

x + 1

https://dl.doubtnut.com/l/_hgYO0wQGPDsV
https://dl.doubtnut.com/l/_4Razp9kg0SuB
https://dl.doubtnut.com/l/_ORbNIHHdYb2n
https://dl.doubtnut.com/l/_ZFsobmwas6ZD


8. The radius of a circular plate is measured as 12.65 cm

instead of the actual length 12.5 cm. Find the following is

calculating the area of the circular plate: 

(i) Absolute error 

(ii) Relative error 

(iii) Percentage error

Watch Video Solution

9. The radius of a circular plate is measured as 12.65 cm

instead of the actual length 12.5 cm. Find the following is

calculating the area of the circular plate: 

(i) Absolute error 

(ii) Relative error 

(iii) Percentage error

Watch Video Solution

https://dl.doubtnut.com/l/_ZFsobmwas6ZD
https://dl.doubtnut.com/l/_DqWAOTfOwWbR


10. The radius of a circular plate is measured as 12.65 cm

instead of the actual length 12.5 cm. Find the following is

calculating the area of the circular plate: 

(i) Absolute error 

(ii) Relative error 

(iii) Percentage error

Watch Video Solution

11. A sphere is made of ice having radius 10 cm. Its radius

decreases from 10 cm to 9.8 cm. Find approximations for the

following: 

(i) change in the volume 

(ii) change in the surface area

https://dl.doubtnut.com/l/_DqWAOTfOwWbR
https://dl.doubtnut.com/l/_akkCf0YYHghb
https://dl.doubtnut.com/l/_oTMrH32nyvk5


Watch Video Solution

12. A sphere is made of ice having radius 10 cm. Its radius

decreases from 10 cm to 9.8 cm. Find approximations for the

following: 

(i) change in the volume 

(ii) change in the surface area

Watch Video Solution

13. The time T, taken for a complete oscillation of a single

pendulam with length l, is given by the equation ,

where g is a constant. Find the approximate percentage error

in the calculated value of T corresponding to an error of 2

percent in the value of l.

T = 2π√
l

g

https://dl.doubtnut.com/l/_oTMrH32nyvk5
https://dl.doubtnut.com/l/_6lR9uWs472zM
https://dl.doubtnut.com/l/_8qSyf65WCWif


Exercise 8 2

Watch Video Solution

14. Show that the percentage error in the nth root of a

number is approximately  times the percentage error in the

number.

Watch Video Solution

1

n

1. Find differential dy for .

Watch Video Solution

y =
(1 − 2x)

3

3 − 4x

https://dl.doubtnut.com/l/_8qSyf65WCWif
https://dl.doubtnut.com/l/_BJQKzJNF4pIi
https://dl.doubtnut.com/l/_VIcmmk7TRIDi


2. Find differential dy for each of the function : 

Watch Video Solution

y = 3(3 + sin(2x))
2
3

3. Find differential dy for each of the function : 

Watch Video Solution

y = (ex
2 − 5x+ 7)cos(x2 − 1)

4. Find df for  and evalaute it for 


(i) x=2 and dx = 0.1 

(ii) x=3 and dx= 0.02

Watch Video Solution

f(x) = x2 + 3x

https://dl.doubtnut.com/l/_AKARt9thzSOW
https://dl.doubtnut.com/l/_rURHer7gHadw
https://dl.doubtnut.com/l/_hy4OZMVq2NNE


5. Find df for  and evalaute it for 


(i) x=2 and dx = 0.1 

(ii) x=3 and dx= 0.02

Watch Video Solution

f(x) = x2 + 3x

6. Find  for the function f for the indicated values

of x,  and compare 

Watch Video Solution

Δf and df

Δx

f(x) = x3 − 2x2, x = 2, Δx = 0.5

7. Find  for the function f for the indicated values

of x,  and compare 

Δf and df

Δx

f(x) = x2 + 2x + 3, x = − 0.5, Δx = dx = 0.1

https://dl.doubtnut.com/l/_B1jvbLEnkSXH
https://dl.doubtnut.com/l/_bYhmuMj2QgSq
https://dl.doubtnut.com/l/_65imJvyqrAzP


Watch Video Solution

8. Assuming , find an approximate value of 

.

Watch Video Solution

log10 e = 0.4343

log10 1003

9. The trunk of a tree has diameter 30 cm. During the

following year, the circumference grew 6 cm. 

(i) Approximately, how much did the tree's diameter grow? 

(ii) What is the percentage increase in area of the tree's cross-

section?

Watch Video Solution

https://dl.doubtnut.com/l/_65imJvyqrAzP
https://dl.doubtnut.com/l/_NRaQBnwwfhv5
https://dl.doubtnut.com/l/_F10WkIAHdqPo


10. The trunk of a tree has diameter 30 cm. During the

following year, the circumference grew 6 cm. 

(i) Approximately, how much did the tree's diameter grow? 

(ii) What is the percentage increase in area of the tree's cross-

section?

Watch Video Solution

11. An egg of a particular bird is very nearly spherical. If the

radius to the inside of the shell is 5mm and radius to the

outside of the shell is 5.3 mm, find the volume of the shell

approximately.

Watch Video Solution

https://dl.doubtnut.com/l/_dKBZfiRQLBZK
https://dl.doubtnut.com/l/_LuYlr0HkCNat


12. Assume that the cross section of the artery of human is

circular. A drug is given to a patient to dilate his arteries. If

the radius of an artery is increased from 2 mm to 2.1 mm, how

much is cross-sectional area increased approximately?

Watch Video Solution

13. In a newly developed city, it is estimated that the voting

population (in thousands) will increase according to

 where t is the time in

years. Find the approximate change in voters for the time

change from 4 to  year.

Watch Video Solution

V (t) = 30 + 12t2 − t3, 0 ≤ t ≤ 8

4( )
1

6

https://dl.doubtnut.com/l/_p2dftC2F8Cb4
https://dl.doubtnut.com/l/_cn7RrkTA7wWQ


14. The relation between the number of words y a person

learns in x hours is given by . What si

the approximate number of words learned when x changes

from 

(i) 1 to 1.1 hour? 

(ii) 4 to 4.1 hour?

Watch Video Solution

y = 52√x, 0 ≤ x ≤ 9

15. The relation between the number of words y a person

learns in x hours is given by . What si

the approximate number of words learned when x changes

from 

(i) 1 to 1.1 hour? 

(ii) 4 to 4.1 hour?

y = 52√x, 0 ≤ x ≤ 9

https://dl.doubtnut.com/l/_i6Sn0yuebEGW
https://dl.doubtnut.com/l/_mgpzBGM8BDZ6


Watch Video Solution

16. A circular plate expands uniformly under the influence of

heat. If it's radius increases from 10.5 cm to 10.75 cm, then find

an approximate change in the area and the approximate

percentage change in the area.

Watch Video Solution

17. A coat of paint of thickness  cm is applied to the faces

of a cube whose edge is 10 cm. Use the differentials to find

approximately how many cubic centimeters of paint is used to

paint this cube. Also calculate the exact amount of pain used

to pain this cube.

Watch Video Solution

0.2

https://dl.doubtnut.com/l/_mgpzBGM8BDZ6
https://dl.doubtnut.com/l/_DLcTUvEDNqVI
https://dl.doubtnut.com/l/_2vlYNMsFFWfb


Exercise 8 3

1. Evaluate , g(x,y) , if the limit exist where g(x,y) 

Watch Video Solution

lim
( x ,y ) → ( 1 ,2 )

=
3x2 − xy

x2 + y2 + 3

2. Evaluate . If the limit exists.

Watch Video Solution

lim
( x ,y ) → ( 0 ,0 )

cos( )
x3 + y3

x + y + 2

3. Let  for . Show that f(x, y) =
y2 − xy

√x − √y
(x, y) ≠ (0, 0)

lim
( x ,y ) → ( 0 ,0 )

f(x, y) = 0

https://dl.doubtnut.com/l/_2vlYNMsFFWfb
https://dl.doubtnut.com/l/_U5snCinVwXRN
https://dl.doubtnut.com/l/_3DuX8m0723sy
https://dl.doubtnut.com/l/_h3zrwlMRJflF


Watch Video Solution

4. Evaluate , if the limit exists.

Watch Video Solution

lim
( x ,y ) → ( 0 ,0 )

cos( )
ex siny

y

5. Let  for (x,y)  (0,0) and f(0,0)=0. 


(i) Show that  along every line 

. 


(ii) Show that , along every

parabola .

Watch Video Solution

g(x, y) =
x2y

x4 + y2
≠

lim
( x ,y ) → ( 0 ,0 )

g(x, y) = 0

y = mx, m ∈ R

lim
( x ,y ) → ( 0 ,0 )

g(x, y) =
k

1 + k2

y = kx2, k ∈ R{0}

https://dl.doubtnut.com/l/_h3zrwlMRJflF
https://dl.doubtnut.com/l/_hn440zUkYBgM
https://dl.doubtnut.com/l/_6tA4o7sdFvC9


6. Let  for (x,y)  (0,0) and f(0,0)=0. 


(i) Show that  along every line 

. 


(ii) Show that , along every

parabola .

Watch Video Solution

g(x, y) =
x2y

x4 + y2
≠

lim
( x ,y ) → ( 0 ,0 )

g(x, y) = 0

y = mx, m ∈ R

lim
( x ,y ) → ( 0 ,0 )

g(x, y) =
k

1 + k2

y = kx2, k ∈ R{0}

7. Show that  is continous at every, 

.

Watch Video Solution

f(x, y) =
x2 − y2

y2 + 1

(x, y) ∈ R2

https://dl.doubtnut.com/l/_G54lXNVct3Rp
https://dl.doubtnut.com/l/_xAegj8CRTE0K


Exercise 8 4

8. Let , for  and g(0,0) =1. Show that g

is continous at (0,0).

Watch Video Solution

g(x, y) =
ey sinx

x
x ≠ 0

1. Find the partial derivatives of the functions at the indicated

point 

Watch Video Solution

f(x, y) = 3x2 − 2xy + y2 + 5x + 2, (2, − 5)

2. Find the partial derivatives of the functions at the indicated

point 

https://dl.doubtnut.com/l/_W7Kj3t3OkvZB
https://dl.doubtnut.com/l/_voXE1dicndbA
https://dl.doubtnut.com/l/_UXGk4AqwhQ7t


Watch Video Solution

g(x, y) = 3x2 + y2 + 5x + 2, (1, − 2)

3. Find the partial derivatives of the functions at the indicated

point 

Watch Video Solution

h(x, y, z) = x sin(xy) + z2x, (2, , 1)
π

4

4. Find the partial derivatives of the functions at the indicated

point 

Watch Video Solution

G(x, y) = ex+ 3y log(x2 + y2), ( − 1, 1)

https://dl.doubtnut.com/l/_UXGk4AqwhQ7t
https://dl.doubtnut.com/l/_YXYSIPkFgGCh
https://dl.doubtnut.com/l/_fXMQAYxnx5XN
https://dl.doubtnut.com/l/_cHdb2BhDOdrB


5. For each of the functions find the  and show that 

 


Watch Video Solution

fx, fy,

fxy = fyx.

f(x, y) =
3x

y + sinx

6. For each of the functions find the  and show that 

 


Watch Video Solution

fx, fy,

fxy = fyx.

f(x, y) = tan− 1 ( )
x

y

7. For each of the functions find the  and show that 

 


fx, fy,

fxy = fyx.

f(x, y) = cos(x2 − 3xy)

https://dl.doubtnut.com/l/_cHdb2BhDOdrB
https://dl.doubtnut.com/l/_xcsgjVyAnBUo
https://dl.doubtnut.com/l/_BW2yIZkIt2N5


Watch Video Solution

8. If U(x,y,z) , find 

Watch Video Solution

= + 3z2y
x2 + y2

xy
+ +

∂U

dx

∂U

dy

∂U

dz

9. If  find 

Watch Video Solution

U(x, y, z) = log(x3 + y3 + z3)

+ +
∂U

dx

∂U

dy

∂U

dz

10. For each of the function find the  


Watch Video Solution

gxy, gyy and gyx,

g(x, y) = xey + 3x2y

https://dl.doubtnut.com/l/_BW2yIZkIt2N5
https://dl.doubtnut.com/l/_vF4VeXZL84aa
https://dl.doubtnut.com/l/_LJvEMmviHtBD
https://dl.doubtnut.com/l/_PKSlmnl9pBYb


11. For each of the function find the  


Watch Video Solution

gxy, gyy and gyx,

g(x, y) = log(5x + 3y)

12. For each of the function find the  


Watch Video Solution

gxy, gyy and gyx,

g(x, y) = x2 + 3xy − 7y + cos(5x)

13. Let .

Show that 

Watch Video Solution

w(x, y, z) = (x, y, z) ≠ (0, 0, 0)
1

√x2 + y2 + z2

+ + = 0
∂2w

∂x2

∂2w

∂y2

∂2w

∂z2

https://dl.doubtnut.com/l/_5n5f3edRbjnr
https://dl.doubtnut.com/l/_yJ4GB38HTDSo
https://dl.doubtnut.com/l/_yfsGg37KFjtK
https://dl.doubtnut.com/l/_8ozsVjTP5b8l


14. If , then prove that 

Watch Video Solution

V (x, y) = ex(x cos y − y siny)

+ = 0
∂2V

∂x2

∂2V

∂y2

15. If , then prove that 

Watch Video Solution

w(x, y) = xy + sin(xy)

=
∂2w

∂y∂x

∂2w

∂x ∂y

16. If , show that 

Watch Video Solution

v(x, y, z) = x3 + y3 + z3 + 3xyz

=
∂2 v

∂y∂z

∂2 v

∂z ∂y

https://dl.doubtnut.com/l/_8ozsVjTP5b8l
https://dl.doubtnut.com/l/_js3ojm9r4FC9
https://dl.doubtnut.com/l/_sVjd3mZH4aRM


17. A firm produces two types of calculators each week, x

number of type A and y number of type B. The weekly revenue

and cost functions (in rupees) are R(x,y)

 and 

 respectively. 


(i) Find the profit function P(x,y). 

(ii) Find  and  and interpret

these results.

Watch Video Solution

= 80x + 90y + 0.04xy − 0.05x2 − 0.05y2

C(x, y) = 8x + 6y + 2000

(1200, 1800)
∂P

∂x
(1200, 1800)

∂P

∂y

18. A firm produces two types of calculators each week, x

number of type A and y number of type B. The weekly revenue

and cost functions (in rupees) are R(x,y)

 and = 80x + 90y + 0.04xy − 0.05x2 − 0.05y2

https://dl.doubtnut.com/l/_prchiRYJSLmS
https://dl.doubtnut.com/l/_MBDZLgc4Srqo


Exercise 8 5

 respectively. 


(i) Find the profit function P(x,y). 

(ii) Find  and  and interpret

these results.

Watch Video Solution

C(x, y) = 8x + 6y + 2000

(1200, 1800)
∂P

∂x
(1200, 1800)

∂P

∂y

1. If , find the linear

approximation for w at (1,-1).

Watch Video Solution

w(x, y) = x3 − 3xy + 2y2, x, y ∈ R

https://dl.doubtnut.com/l/_MBDZLgc4Srqo
https://dl.doubtnut.com/l/_Lp2mAAP6ORHV


2. Let z(x,y) . Find the linear

approximation for z at (2,-1).

Watch Video Solution

= x2y + 3xy4, x, y ∈ R

3. If , find the

differential dv.

Watch Video Solution

v(x, y) = x2 − xy + y2 + 7, x, y ∈ R
1

4

4. Let W(x,y,z) , Find the

linear approximation at (2,-1,0).

Watch Video Solution

= x2 − xy + 3 sin z, x, y, z ∈ R

https://dl.doubtnut.com/l/_dhoogtobTbrc
https://dl.doubtnut.com/l/_1935uBYHZNga
https://dl.doubtnut.com/l/_GWctnFCER0Wo
https://dl.doubtnut.com/l/_2JjBZVtp5r77


Exercise 8 6

5. Let V(x,y,z) =xy + yz + zx, . Find the differential dV.

Watch Video Solution

x, y, z ∈ R

1. If  and y= sin t, find  and

evaluate it at t=0.

Watch Video Solution

u(x, y) = x2y + 3xy4, x = et
du

dx

2. If ,

find .

Watch Video Solution

u(x, y, z) = xy2z3, x = sin t, y = cos t, z = 1 + e2t

du

dx

https://dl.doubtnut.com/l/_2JjBZVtp5r77
https://dl.doubtnut.com/l/_dn5WG9uO6IWw
https://dl.doubtnut.com/l/_054gNCjvCM4Q
https://dl.doubtnut.com/l/_1zlHitHTnC6K


3. If  and 

, find .

Watch Video Solution

w(x, y, z) = x2 + y2 + z2, x = et, y = et sin t

z = et cos t
dw

dt

4. Let

.

Find .

Watch Video Solution

U(x, y, z) = xyz, x = e− t, y = e− t cos t, z = sin t, t ∈ R

dU

dt

5. If w(x,y) , find 

, and evaluate at s=0.

Watch Video Solution

= 6x3 − 3xy + 2y2, x = es, y = cos s ∈ R

dw

ds

https://dl.doubtnut.com/l/_1zlHitHTnC6K
https://dl.doubtnut.com/l/_wa2qZDjJQzEE
https://dl.doubtnut.com/l/_SWwXvXX1QILM
https://dl.doubtnut.com/l/_k78PfMfz98rW


6. If  Find

View Text Solution

z(x, y) = x tan− 1(xY ), x = t2, ty = set, s, t ∈ R.

and ats = t = 1.
∂z

∂s

∂z

∂ t

7. Let U(x,y) , where .

Find  and evaluate them at s=t=1.

Watch Video Solution

= ex siny x = st2, y = s2t, s, t ∈ R

,
∂U

∂S

∂U

∂ t

8. Let z(x,y) , where 

. Find  and 

Watch Video Solution

= x3 − 3x2y3

x = set, y = se− t, s, t ∈ R
∂z

∂s

∂z

∂ t

https://dl.doubtnut.com/l/_k78PfMfz98rW
https://dl.doubtnut.com/l/_Rp85HrsF1vVs
https://dl.doubtnut.com/l/_ajwo72jDAWwc
https://dl.doubtnut.com/l/_AFcpvBkZKCmO


Exercise 8 7

9. W(x,y,z) = xy + yz + zx, x = u - v, y = uv, z = u + v, u, v R. Find 

 and evaluate then at .

Watch Video Solution

∈

,
∂w

∂u

∂w

∂v
( , 1)

1

2

1. In each of the following cases , determine whether the

following function is homogeneous or not. If it is so , find the

degree. (i)  (ii) 

 

(iii)  (iv) 

Watch Video Solution

f(x, y) = x2y + 6x3 + 7

h(x, y) =
6x2y3 − πy5 + 9x4y

2020x2 + 2019y2

g(x, y, z) =
√3x2 + 5y2 + z2

4x + 7y

U(x, y, z) = xy + sin( )
y2 − 2z2

xy

https://dl.doubtnut.com/l/_AFcpvBkZKCmO
https://dl.doubtnut.com/l/_BtvmLM2sPoSC
https://dl.doubtnut.com/l/_YtifI8WJskHC


2. In each of the following cases , determine whether the

following function is homogeneous or not. If it is so , find the

degree. (i)  (ii) 

 

(iii)  (iv) 

Watch Video Solution

f(x, y) = x2y + 6x3 + 7

h(x, y) =
6x2y3 − πy5 + 9x4y

2020x2 + 2019y2

g(x, y, z) =
√3x2 + 5y2 + z2

4x + 7y

U(x, y, z) = xy + sin( )
y2 − 2z2

xy

3. In each of the following cases , determine whether the

following function is homogeneous or not. If it is so , find the

degree. (i)  (ii) 

 

f(x, y) = x2y + 6x3 + 7

h(x, y) =
6x2y3 − πy5 + 9x4y

2020x2 + 2019y2

https://dl.doubtnut.com/l/_YtifI8WJskHC
https://dl.doubtnut.com/l/_DR8ASkYDjWLU


(iii)  (iv) 

Watch Video Solution

g(x, y, z) =
√3x2 + 5y2 + z2

4x + 7y

U(x, y, z) = xy + sin( )
y2 − 2z2

xy

4. In each of the following cases , determine whether the

following function is homogeneous or not. If it is so , find the

degree. (i)  (ii) 

 

(iii)  (iv) 

Watch Video Solution

f(x, y) = x2y + 6x3 + 7

h(x, y) =
6x2y3 − πy5 + 9x4y

2020x2 + 2019y2

g(x, y, z) =
√3x2 + 5y2 + z2

4x + 7y

U(x, y, z) = xy + sin( )
y2 − 2z2

xy

https://dl.doubtnut.com/l/_DR8ASkYDjWLU
https://dl.doubtnut.com/l/_jNeZ4UrGdHws


5. Prove that  is

homogenous, what is the degree? Verify Euler's Theorem for f.

Watch Video Solution

f(x, y) = x3 − 2x2y + 3xy2 + y3

6. Prove that  is homogenous, what is the

degree? Verify Euler's Theorem for g.

Watch Video Solution

g(x, y) = x log( )
y

x

7. If , prove that .

Watch Video Solution

u(x, y) =
x2 + y2

√x + y
x + y = u

∂u

∂x

∂u

∂y

3
2

https://dl.doubtnut.com/l/_zgmsOCCFN7mJ
https://dl.doubtnut.com/l/_0K7QFbl8rBJy
https://dl.doubtnut.com/l/_d3XmdyM7DYJD


Exercise 8 8

8. If , prove that 


.

Watch Video Solution

v(x, y) = log( )
x2 + y2

x + y

x + y = 1
∂v

∂x

∂v

∂y

9. If , find 

,

Watch Video Solution

w(x, y, z) = log( )
5x3y4 + 7y2xz4 − 75y3z4

x2 + y2

x + y + z
∂w

∂x

∂w

∂y

∂w

∂z

1. A circular template has a radius of 10 cm. The measurnment

of the radius has an approximate error of 0.02 cm. Then the

https://dl.doubtnut.com/l/_3lZpizkwIVwE
https://dl.doubtnut.com/l/_NpDEB6laMaMD
https://dl.doubtnut.com/l/_0f5LWNaLzqQj


percentage error in calculating area of this template is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.2 %

0.4 %

0.04 %

0.08 %

2. The percentage error of fifth root of 31 is approximately

how many times the percentage error in 31?

A. 

B. 

1

31

1

5

https://dl.doubtnut.com/l/_0f5LWNaLzqQj
https://dl.doubtnut.com/l/_7sAneYAoVkhh


C. 

D. 

Answer: B

Watch Video Solution

5

31

3. If u(x,y) , then  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

= ex
2 +y2 ∂u

∂x

ex
2 + y2

2xu

x2u

y2u

https://dl.doubtnut.com/l/_7sAneYAoVkhh
https://dl.doubtnut.com/l/_QgATryfsH93O


Watch Video Solution

4. If , then  is equal to

A. 

B. 

C. 

D. 1

Answer: D

Watch Video Solution

v(x, y) = log(ex + ey) +
∂v

∂x

∂v

∂y

ex + ey

1

ex + ey

2

5. If , then  is equal to

A. 

w(x, y) = xy, x > 0
∂w

∂x

xy logx

https://dl.doubtnut.com/l/_QgATryfsH93O
https://dl.doubtnut.com/l/_2MBQZRS8a7Xk
https://dl.doubtnut.com/l/_YwWPKT9hfgtS


B. 

C. 

D. 

Answer: C

Watch Video Solution

y logx

yxy− 1

x logy

6. If , then  is equal to

A. 

B. 

C. 

D. 

f(x, y) = exy
∂2 f

∂x ∂y

xyexy

(1 + xy)exy

(1 + y)exy

(1 + x)exy

https://dl.doubtnut.com/l/_YwWPKT9hfgtS
https://dl.doubtnut.com/l/_mm4JJTf3PaiI


Answer: A

Watch Video Solution

7. If we measure the side of a cube to be 4 cm with an error of

0.1 cm, then the error in our calculation of the volume is

A.  cu.cm

B.  cu.cm

C. 2 cu.cm

D.  cu.cm

Answer: D

Watch Video Solution

0.4

0.45

4.8

https://dl.doubtnut.com/l/_mm4JJTf3PaiI
https://dl.doubtnut.com/l/_gsSXqtxEpBQK
https://dl.doubtnut.com/l/_pYmTYuUkY2RO


8. The change in the surface area  of a cube when the

edge length varies from  to  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

S = 6x2

x0 x0 + dx

12x0 + dx

12x0dx

6x0dx

6x0dx.

9. The approximate change in the volume V of a cube of side x

metres caused by increasing the side by 1% is

A. 0.3xdxm3

https://dl.doubtnut.com/l/_pYmTYuUkY2RO
https://dl.doubtnut.com/l/_blfvfVLzxWc8


B. 

C. 

D. 

Answer: B

Watch Video Solution

0.0. xm3

0.03x2m3

0.03x3m3

10. If  and ,

then  is equal to

A. 

B. 

C. 

D. 

g(x, y) = 3x2 − 5y + 2y2, x(t) = et y(t) = cos t

dg

dt

6e2t + 5 sin t − 4 cos t sin t

6e2t − 5 sin t + 4 cos t sin t

3e2t + 5 sin t + 4 cos t sin t

3e2t − 5 sin t + 4 cos t sin t

https://dl.doubtnut.com/l/_blfvfVLzxWc8
https://dl.doubtnut.com/l/_DZsb3CPIicdE


Answer: A

Watch Video Solution

11. If , then its differential is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) =
x

x + 1

dx
−1

(x + 1)2

dx
1

(x + 1)2

dx
1

x + 1

dx
−1

x + 1

https://dl.doubtnut.com/l/_DZsb3CPIicdE
https://dl.doubtnut.com/l/_kW4sjO2hRTMg


12. If , then  is

equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

u(x, y) = x2 + 3xy + y − 2019 ( )
4 − 5

∂u

∂x

−4

−3

−7

13

13. Linear approximation for g(x) = cos x at  is

A. 

x =
π

2

x +
π

2

https://dl.doubtnut.com/l/_nY95x1nE409O
https://dl.doubtnut.com/l/_j28o3F3xwTHg


B. 

C. 

D. 

Answer: B

Watch Video Solution

−x +
π

2

x −
π

2

−x −
π

2

14. If w(x,y,z) = , then 

 is

A. 

B. 

C. 

D. 

x2(y − z) + y2(z − x) + z2(x − y)

+ +
∂w

∂x

∂w

∂y

∂w

∂z

xy + yz + zx

x(y + z)

y(z + x)

0

https://dl.doubtnut.com/l/_j28o3F3xwTHg
https://dl.doubtnut.com/l/_zuLXSUz7rvmU


Problems For Practice

Answer: D

Watch Video Solution

15. If f(x,y,z) =xy + yz + zx, then  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

fx − fz

z − x

y − z

x − z

y − x

https://dl.doubtnut.com/l/_zuLXSUz7rvmU
https://dl.doubtnut.com/l/_WmBJRcZnz10j


1. The percentage error of the seventh root of 700 is

approximate how many times the percentage of 700:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5

7

1

5

1

10

1

7

2. If  then 

A. 

u = log( )
x2y + y2x

xy
x + y =

∂u

∂x

∂u

∂y

u− 1

https://dl.doubtnut.com/l/_ZAZbUooD2hjr
https://dl.doubtnut.com/l/_3geyeUwIl6F8


B. 

C. 1

D. 

Answer: C

Watch Video Solution

2u

2u

3. If  then 

A. 2

B. 0

C. 1

D. 

z = e
x+ y

x− y x + y =
∂xz

∂x

∂z

∂y

−1

https://dl.doubtnut.com/l/_3geyeUwIl6F8
https://dl.doubtnut.com/l/_F5ZpEGihvBej


Answer: B

View Text Solution

4. If , then  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

w(x, y) = xy, x > 0
∂w

∂x

xy logx

y logx

yxy− 1

x logy

https://dl.doubtnut.com/l/_F5ZpEGihvBej
https://dl.doubtnut.com/l/_0rpfOdaJYJvl


5. If u= y sin x then =___________

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∂2u

∂x ∂y

cos x

cos y

sinx

20

6. If  then  is:

A. 

B. 

u =
1

3√x3 + y2
x +

∂u

∂x

∂u

∂y

u
3

2

u
2

3

https://dl.doubtnut.com/l/_X2h2NPJ9cdoB
https://dl.doubtnut.com/l/_8pLGI9fqMguL


C. 

D. 

Answer: C

View Text Solution

u
−2

3

u
−3

2

7. If  then  at (1,1) is:

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

f(x, y) = exy
∂2 f

∂x ∂y

−e

2

e

2e

e

https://dl.doubtnut.com/l/_8pLGI9fqMguL
https://dl.doubtnut.com/l/_OiW9UgKmz7kB


Watch Video Solution

8. A cube of side is without the top. If the edge length varies

from  to  then the change in the surface of this

cubic (without top) is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x0 x0 + dx,

5x0dx

6x0dx

12x0dx

10x0dx

https://dl.doubtnut.com/l/_OiW9UgKmz7kB
https://dl.doubtnut.com/l/_QHiIgqa1UleT


9. If , then =_________

A. 2u

B. 1

C. 0

D. u

Answer: C

Watch Video Solution

u = f( )
y

x
x + y

∂u

∂x

∂u

∂y

10. If  then  is:

A. 

B. 

x = r cos θ, u = r sin θ
∂θ

∂x

r

−y

x2 + y2

https://dl.doubtnut.com/l/_GV1ATOmnGmRz
https://dl.doubtnut.com/l/_wnGKY0bSJY1T


C. 

D. 0

Answer: B

View Text Solution

1

11. If  then 

Watch Video Solution

f(x, y) = x2 + xy + y2, x = t, y = t2 =
df

dt

12. If  then its differentiate is given by :

A. 

B. 

f(x) =
1

x + 1

dx
−1

(x + 1)
2

dx
1

(x + 1)
2

https://dl.doubtnut.com/l/_wnGKY0bSJY1T
https://dl.doubtnut.com/l/_6Q2XDTDPw0P1
https://dl.doubtnut.com/l/_wpucttOePhlg


C. 

D. 

Answer: A

Watch Video Solution

dx
x

(x + 1)

dx
−x

x + 1

13. If  then  is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

u(x, y) = x2 + 2xy − y2 +
∂u

∂x

∂u

∂y

4x + 2y

4x

1

4x

0

https://dl.doubtnut.com/l/_wpucttOePhlg
https://dl.doubtnut.com/l/_bDOFTa6YoTri


Watch Video Solution

14. Linear approximation of  is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = 2x2 + 3xatx = 1

2x + 5

2x − 7

7x − 2

0

15. The approximate value of  is:

A. 

√9.2

3.11111

https://dl.doubtnut.com/l/_bDOFTa6YoTri
https://dl.doubtnut.com/l/_O8JlBw8ptHJx
https://dl.doubtnut.com/l/_ISf6XbEiPRfT


B. 

C. 

D. 

Answer: D

Watch Video Solution

3.30303

3.3331.

3.03333

16. If the absolute error while calculating the absolute error in

volume of a sphere of radius 10 cm is  cm. Which is the

absolute error in volume of the sphere ?

A. 

B. 

C. 

0.1

−10πcm3

−20πcm3

−80πcm3

https://dl.doubtnut.com/l/_ISf6XbEiPRfT
https://dl.doubtnut.com/l/_e79xbMNXKxtZ


D. 

Answer: D

View Text Solution

−40πcm3

17. is :

A. 0

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
( x ,y ) → ( 1 ,0 )

x2 + y2

x − 2y

−
1
2

1

1
2

https://dl.doubtnut.com/l/_e79xbMNXKxtZ
https://dl.doubtnut.com/l/_KWs4Ryfe1E78


18.  is homogeneous

function of degree:

A. 

B. 0

C. 3

D. 2

Answer: B

Watch Video Solution

f(x, y) = sin− 1( ) + tan− 1( )
x

y

y

x

−1

19. A function  is said to be harmonic if f(x, y)

+ =
∂2 f

∂x2

∂2 f

∂y2

https://dl.doubtnut.com/l/_K0Pt3PL7NAqD
https://dl.doubtnut.com/l/_PNuREpNARU9T


A. 0

B. 1

C. 

D. none of the these

Answer: A

Watch Video Solution

−1

20. If find 

A. 0

B. 1

C. 

D. 5

f(x, y) = e2x+ 3y 3fx(0, 0) − 2fy(0, 0) :

−1

https://dl.doubtnut.com/l/_PNuREpNARU9T
https://dl.doubtnut.com/l/_7c2bTePsIqS3


Answer: A

Watch Video Solution

21. Find dy if  for 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y =
x − 2

2x + 3
x = 2, dx = 1.

1

7

1

70

1

700

9

https://dl.doubtnut.com/l/_7c2bTePsIqS3
https://dl.doubtnut.com/l/_q9E9byzJ8lAE


22. If  evaluate 

A. 

B. 0

C. 4

D. 2

Answer: C

Watch Video Solution

u = x2 + y2 + :
∂2 f

∂x2

∂2 f

dy
2

−2

23. If  then  is :

A. 2

B. 

u(x, y) = −
x2

y

2y2

x
−

∂2u

∂x ∂y

∂2u

∂y∂x

−1

https://dl.doubtnut.com/l/_ySvY90uuABDf
https://dl.doubtnut.com/l/_oB7MElhvMM8G


C. 1

D. 0

Answer: D

Watch Video Solution

24. If  is homogeneous function of degree 5 then 

A. 

B. 

C. 

D. 

Answer: D

f(x, y)

x + y =
∂f

∂x

∂f

∂y

2f

3f

4f

5f

https://dl.doubtnut.com/l/_oB7MElhvMM8G
https://dl.doubtnut.com/l/_yc4VmaiB3sBp


Watch Video Solution

25. Computer the values of dy if 

where x changes from 2 to 

Watch Video Solution

f(y) = x3 + x2 − 2x + 1

2.01.

26. use differentials to find the approximate value of 

Watch Video Solution

3√65.

27. Find the differential dy for given x and dx,

Watch Video Solution

y = (x2 + 5)
3
, x = 1, dx = 0.05

https://dl.doubtnut.com/l/_yc4VmaiB3sBp
https://dl.doubtnut.com/l/_I4XTIt9GdoxQ
https://dl.doubtnut.com/l/_cSDWLjEhaoe0
https://dl.doubtnut.com/l/_A184Z3VYTXqe


28. The approximate value of .

Watch Video Solution

1

10.1

29. If  find 

Watch Video Solution

u = x4 + y3 + 3x2y2 + 3x2y

, , , .
∂u

∂x

∂u

∂y

∂2u

∂x2

∂2u

∂x ∂y

30. If  show that 

Watch Video Solution

u = x3 + 2xy2 − x2y = .
∂2u

∂x ∂y

∂2u

∂y∂x

31. If  where  find w = u2ev u = , v = y logx
x

y

∂w

∂x

https://dl.doubtnut.com/l/_GIEU7z4Luf6S
https://dl.doubtnut.com/l/_PlRYKr25rcNW
https://dl.doubtnut.com/l/_GBHNOiYMEvVx
https://dl.doubtnut.com/l/_LTsr0wO3d7DF


Watch Video Solution

32. If u  show that 

Watch Video Solution

= √x4 + y4 x + y = 2u.
∂u

∂x

∂u

∂y

33. If  wh4ere  show that 

Watch Video Solution

w = exy x = t2, y = t3

= 5t4et
5
.

dw

dt

34. If w=xy + z, where x=cos t, y = sin t, z=t, find .

Watch Video Solution

dw

dt

https://dl.doubtnut.com/l/_LTsr0wO3d7DF
https://dl.doubtnut.com/l/_WzWaYiaV7wwp
https://dl.doubtnut.com/l/_BXMOUeG5NOhN
https://dl.doubtnut.com/l/_llUY0VxbNFGZ
https://dl.doubtnut.com/l/_oeGCbFs5wlw9


35. If  show that 

Watch Video Solution

u = tan− 1( )
x4 + y4

x2 − y2

x + y = sin 2u.
∂u

∂x

∂u

∂y

36. Find 

Watch Video Solution

(26) ).
1
3

37. Find the value of if 

View Text Solution

x + y
∂z

∂x

∂z

∂y
z = log( ).

x3 − y3

x2 + y2

38. Verify Euler's theorem for 

Watch Video Solution

w = x2 sin( ).
y

x

https://dl.doubtnut.com/l/_oeGCbFs5wlw9
https://dl.doubtnut.com/l/_CruaN2luEDgh
https://dl.doubtnut.com/l/_zHrqEDT4j1YL
https://dl.doubtnut.com/l/_SMa9oxgg6SnV


39. If  prove that 

Watch Video Solution

u = cos − 1( )
x

y
x + y = 0.

∂u

∂x

∂u

∂y

40. If u  prove that 

Watch Video Solution

= sin( )
x

y
uxy = uyz.

https://dl.doubtnut.com/l/_SMa9oxgg6SnV
https://dl.doubtnut.com/l/_jPTUsKXBJY9Q
https://dl.doubtnut.com/l/_9uVOtKTh3JaW

