
MATHS

BOOKS - SURA MATHS (TAMIL ENGLISH)

DIFFERENTIALS AND PARTIAL DERIVATIVES

Exercise 8 1

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

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_y1Ezcg6MHOT3
https://dl.doubtnut.com/l/_TgjkeZnAmzQM


2. Using the approximation to �nd approximate value of

Watch Video Solution

(123)
2
3

3. Find a linear approximation for the following

functions at the indicated points. 

(i)   

(ii)   

(iii) 

Watch Video Solution

f(x) = x3 − 5x + 12, x0 = 2

g(x) = √x2 + 9, x0 = − 4

h(x) = , x0 = 1
x

x + 1

https://dl.doubtnut.com/l/_TgjkeZnAmzQM
https://dl.doubtnut.com/l/_DYocaNip76fr


4. 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

5. 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/_SZJJP0aNQDI5
https://dl.doubtnut.com/l/_T4QobS97mucu


Watch Video Solution

6. 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.

Watch Video Solution

T = 2π√
l

g

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

number is approximately  times the percentage error
1

n

https://dl.doubtnut.com/l/_T4QobS97mucu
https://dl.doubtnut.com/l/_iWPcWjfdCNFy
https://dl.doubtnut.com/l/_ZMDk0TUBkeE4


Exercise 8 2

in the number.

Watch Video Solution

1. Find di�erential dy for each of the function : 

Watch Video Solution

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

2. Find df for  and evalaute it for  

(i) x=2 and dx = 0.1 

(ii) x=3 and dx= 0.02

f(x) = x2 + 3x

https://dl.doubtnut.com/l/_ZMDk0TUBkeE4
https://dl.doubtnut.com/l/_qGcdBzg8SffK
https://dl.doubtnut.com/l/_3lJc5PZ4Ske1


Watch Video Solution

3. 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

4. Assuming , �nd an approximate value

of .

Watch Video Solution

log10 e = 0.4343

log10 1003

https://dl.doubtnut.com/l/_3lJc5PZ4Ske1
https://dl.doubtnut.com/l/_bVDFcueq4rDZ
https://dl.doubtnut.com/l/_1HpBV1TkZVmK


5. 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

6. 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, �nd the volume of

the shell approximately.

Watch Video Solution

https://dl.doubtnut.com/l/_nusaBcI6YpBi
https://dl.doubtnut.com/l/_87XtcEhC8LEX


7. 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

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

voting population (in thousands) will increase

according to  where tV (t) = 30 + 12t2 − t3, 0 ≤ t ≤ 8

https://dl.doubtnut.com/l/_87XtcEhC8LEX
https://dl.doubtnut.com/l/_qxSNIxXSOrM8
https://dl.doubtnut.com/l/_6Cgg0H9IqXxy


is the time in years. Find the approximate change in

voters for the time change from 4 to  year.

Watch Video Solution

4( )
1

6

9. 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

https://dl.doubtnut.com/l/_6Cgg0H9IqXxy
https://dl.doubtnut.com/l/_d2tEjuNw1DOV


Exercise 8 3

10. A circular plate expands uniformly under the

in�uence of heat. If it's radius increases from 10.5 cm to

10.75 cm, then �nd an approximate change in the area

and the approximate percentage change in the area.

Watch Video Solution

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

https://dl.doubtnut.com/l/_rofFoFAyx1Dl
https://dl.doubtnut.com/l/_n2fuNXS7Sl37
https://dl.doubtnut.com/l/_tXaJcBQNnPsK


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 

Watch Video Solution

f(x, y) =
y2 − xy

√x − √y
(x, y) ≠ (0, 0)

lim
( x ,y ) → ( 0 ,0 )

f(x, y) = 0

4. Evaluate , if the limit

exists.

Watch Video Solution

lim
( x ,y ) → ( 0 ,0 )

cos( )
ex siny

y

https://dl.doubtnut.com/l/_tXaJcBQNnPsK
https://dl.doubtnut.com/l/_hLCRfOTCWyjr
https://dl.doubtnut.com/l/_rCEg2sIyNZga


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}

6. Show that  is continous at every, 

.

Watch Video Solution

f(x, y) =
x2 − y2

y2 + 1

(x, y) ∈ R2

https://dl.doubtnut.com/l/_rCEg2sIyNZga
https://dl.doubtnut.com/l/_NRu8UzU5PXbq
https://dl.doubtnut.com/l/_iLUoo1fEbDcT
https://dl.doubtnut.com/l/_DR2I0hSKcZwO


Exercise 8 4

7. 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)

https://dl.doubtnut.com/l/_DR2I0hSKcZwO
https://dl.doubtnut.com/l/_2QlIRtQGmPtR


2. For each of the functions �nd the  and show

that   

Watch Video Solution

fx, fy,

fxy = fyx.

f(x, y) = tan− 1 ( )
x

y

3. If U(x,y,z) , �nd 

Watch Video Solution

= + 3z2y
x2 + y2

xy

+ +
∂U

dx

∂U

dy

∂U

dz

4. If  �nd U(x, y, z) = log(x3 + y3 + z3)

+ +
∂U

dx

∂U

dy

∂U

dz

https://dl.doubtnut.com/l/_4OT316SWclNt
https://dl.doubtnut.com/l/_B7Qd1OaCVxpJ
https://dl.doubtnut.com/l/_IZPLWACxdXi3


Watch Video Solution

5. For each of the function �nd the   

Watch Video Solution

gxy, gyy and gyx,

g(x, y) = xey + 3x2y

6. 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/_IZPLWACxdXi3
https://dl.doubtnut.com/l/_tutkUik2HI5J
https://dl.doubtnut.com/l/_w3jJ6lXR5rtY


7. If , then prove that 

Watch Video Solution

V (x, y) = ex(x cos y − y siny)

+ = 0
∂2V

∂x2

∂2V

∂y2

8. If , then prove that 

Watch Video Solution

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

=
∂2w

∂y∂x

∂2w

∂x ∂y

9. 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/_kZm9yDeh4p8b
https://dl.doubtnut.com/l/_FEk6gbgLr83L
https://dl.doubtnut.com/l/_imAulYhimRV7


Exercise 8 5

10. A �rm 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 pro�t 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

https://dl.doubtnut.com/l/_imAulYhimRV7
https://dl.doubtnut.com/l/_f6RLBfetByGK


1. If , �nd the

linear approximation for w at (1,-1).

Watch Video Solution

w(x, y) = x3 − 3xy + 2y2, x, y ∈ R

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

approximation for z at (2,-1).

Watch Video Solution

= x2y + 3xy4, x, y ∈ R

3. If , �nd the

di�erential dv.

Watch Video Solution

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

4

https://dl.doubtnut.com/l/_6k3itRgwMcz8
https://dl.doubtnut.com/l/_YIHsv1rQXVXD
https://dl.doubtnut.com/l/_oX3erWbFWBWj


Exercise 8 6

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

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

di�erential dV.

Watch Video Solution

x, y, z ∈ R

https://dl.doubtnut.com/l/_oX3erWbFWBWj
https://dl.doubtnut.com/l/_WzLdKaPBaOzi
https://dl.doubtnut.com/l/_cEriOVPHWXza


1. If  and y= sin t, �nd 

and evaluate it at t=0.

Watch Video Solution

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

dx

2. If

,

�nd .

Watch Video Solution

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

du

dx

3. If  and

, �nd .

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

z = et cos t
dw

dt

https://dl.doubtnut.com/l/_01vxvIqxs4AS
https://dl.doubtnut.com/l/_ixx8ziZ1SXaK
https://dl.doubtnut.com/l/_22GdO0dl4Rzd


Watch Video Solution

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) ,

�nd , and evaluate at s=0.

Watch Video Solution

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

dw

ds

https://dl.doubtnut.com/l/_22GdO0dl4Rzd
https://dl.doubtnut.com/l/_ef9gifARMD7d
https://dl.doubtnut.com/l/_k1nKD8Ymr7bG


6. If z(x,y) ,

Find  and  at s=t=1.

Watch Video Solution

= x tan− 1(xy), x = t2, y = set, s, t ∈ R

∂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 

= x3 − 3x2y3

x = set, y = se− t, s, t ∈ R
∂z

∂s

∂z

∂ t

https://dl.doubtnut.com/l/_Sp1Hl41UDTIG
https://dl.doubtnut.com/l/_OT46YOGJhUB3
https://dl.doubtnut.com/l/_s8JIDGUS9dgl


Exercise 8 7

Watch Video Solution

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. Prove that  is

homogenous, what is the degree? Verify Euler's

Theorem for f.

Watch Video Solution

f(x, y) = x3 − 2x2y + 3xy2 + y3

https://dl.doubtnut.com/l/_s8JIDGUS9dgl
https://dl.doubtnut.com/l/_iUkrrfHBg1qy
https://dl.doubtnut.com/l/_9HtQLX8xUiYJ


2. Prove that  is homogenous, what

is the degree? Verify Euler's Theorem for g.

Watch Video Solution

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

x

3. If , prove that 

.

Watch Video Solution

u(x, y) =
x2 + y2

√x + y

x + y = u
∂u

∂x

∂u

∂y

3

2

4. If , prove that  

.

Watch Video Solution

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

x + y

x + y = 1
∂v

∂x

∂v

∂y

https://dl.doubtnut.com/l/_rEaDHwMJuWd1
https://dl.doubtnut.com/l/_zaeEPs7pr2Ix
https://dl.doubtnut.com/l/_7L51TUK5fzLT


Exercise 8 8

5. If ,

�nd ,

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 percentage error in calculating area

of this template is

A. 0.2 %

https://dl.doubtnut.com/l/_7L51TUK5fzLT
https://dl.doubtnut.com/l/_GdOE2k1EkbLo
https://dl.doubtnut.com/l/_d9GyTph1rfxA


B. 

C. 

D. 

Answer: B

Watch Video Solution

0.4 %

0.04 %

0.08 %

2. The percentage error of �fth root of 31 is

approximately how many times the percentage error in

31?

A. 

B. 

1

31

1

5

https://dl.doubtnut.com/l/_d9GyTph1rfxA
https://dl.doubtnut.com/l/_YvLdlUytppf4


C. 5

D. 31

Answer: B

Watch Video Solution

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

A. 

B. 2xu

C. 

D. 

= ex
2 +y2 ∂u

∂x

ex
2 +y2

x2u

y2u

https://dl.doubtnut.com/l/_YvLdlUytppf4
https://dl.doubtnut.com/l/_nrGnBJ2LCmP4


Answer: B

Watch Video Solution

4. If , then  is equal

to

A. 

B. 

C. 2

D. 1

Answer: D

Watch Video Solution

v(x, y) = log(ex + ey) +
∂v

∂x

∂v

∂y

ex + ey

1

ex + ey

https://dl.doubtnut.com/l/_nrGnBJ2LCmP4
https://dl.doubtnut.com/l/_VPNBANr6YGWV


5. If , then  is equal to

A. 

B. 

C. 

D. x log y

Answer: C

Watch Video Solution

w(x, y) = xy, x > 0
∂w

∂x

xy logx

y logx

yxy− 1

6. If , then  is equal tof(x, y) = exy
∂2 f

∂x ∂y

https://dl.doubtnut.com/l/_VPNBANr6YGWV
https://dl.doubtnut.com/l/_pPrOeQfVZEb1
https://dl.doubtnut.com/l/_b5AsYysTjcfR


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

xyexy

(1 + xy)exy

(1 + y)exy

(1 + x)exy

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. 0.4 cu. Cm

https://dl.doubtnut.com/l/_b5AsYysTjcfR
https://dl.doubtnut.com/l/_zFfk4Xj3Spf9


B. 0.45 cu. Cm

C. 2 cu.cm

D. 4.8 cu.cm

Answer: D

Watch Video Solution

8. The change in the surface area  of a cube

when the edge length varies from  to  is

A. 

B. 

C. 

S = 6x2

x0 x0 + dx

12x0 + dx

12x0dx

6x0dx

https://dl.doubtnut.com/l/_zFfk4Xj3Spf9
https://dl.doubtnut.com/l/_IerCK9xLFp9B


D. 

Answer: B

Watch Video Solution

6x0 + dx

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

side x metres caused by increasing the side by 1% is

A. 

B. 

C. 

D. 

0.3xdxm3

0.03xm3

0.03x2m3

0.03x3m3

https://dl.doubtnut.com/l/_IerCK9xLFp9B
https://dl.doubtnut.com/l/_Th6LaIyjX8Dl


Answer: D

Watch Video Solution

10. If  and 

, then  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

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/_Th6LaIyjX8Dl
https://dl.doubtnut.com/l/_in4k6ZpWGSMJ


11. If , then its di�erential is given by

A.  dx

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) =
x

x + 1

−
1

(x + 1)2

dx
1

(x + 1)
2

dx
1

x + 1

− dx
1

x + 1

https://dl.doubtnut.com/l/_in4k6ZpWGSMJ
https://dl.doubtnut.com/l/_x4S6iY6GtXxq


12. If , then 

 is equal to

A. 

B. 

C. 

D. 13

Answer: C

Watch Video Solution

u(x, y) = x2 + 3xy + y − 2019

( )
4 − 5

∂u

∂x

−4

−3

−7

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

2

https://dl.doubtnut.com/l/_U2xm0BXdkSp1
https://dl.doubtnut.com/l/_KK4AY8E1tN11


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x +
π

2

−x +
π

2

x −
π

2

−x −
π

2

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

 is

A. xy + yz + zx

B. x(y+z)

x2(y − z) + y2(z − x) + z2(x − y)

+ +
∂w

∂x

∂w

∂y

∂w

∂z

https://dl.doubtnut.com/l/_KK4AY8E1tN11
https://dl.doubtnut.com/l/_lRgygluSwVqO


C. y(z+x)

D. 0

Answer: D

Watch Video Solution

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

A. z-x

B. y-z

C. x-z

D. y-x

fx − fz

https://dl.doubtnut.com/l/_lRgygluSwVqO
https://dl.doubtnut.com/l/_8u2Tgjt97Ayj


Government Exam Questions

Answer: A

Watch Video Solution

1. If , then  is

A. 1

B. 

C. 0

D. 2

Answer: C

u = (x − y)
2

+
∂u

∂x

∂u

∂y

−1

https://dl.doubtnut.com/l/_8u2Tgjt97Ayj
https://dl.doubtnut.com/l/_INjUIkEJhK4d


Additional Questions

Watch Video Solution

2. Let

.

Find .

Watch Video Solution

z(x, y) = xey + ye−x, x = e− t, y = st2, s, t ∈ R

and
∂z

∂s

∂z

∂ t

1. If  and if x changes from 2 to 1.99, the

approximate change in y is

A. 

y = x4 − 10

−32

https://dl.doubtnut.com/l/_INjUIkEJhK4d
https://dl.doubtnut.com/l/_O5Fut1tT1ebu
https://dl.doubtnut.com/l/_ZaQFNIOL8tgU


B. 

C. 

D. 10

Answer: B

Watch Video Solution

−0.32

−10

2. If the radius of the sphere is measured as 9 cm with

an error of 0.03 cm, the approximate error in calculating

its volume is

A. 

B. 

9.72cm3

0.972cm3

https://dl.doubtnut.com/l/_ZaQFNIOL8tgU
https://dl.doubtnut.com/l/_pdaiYZEy7zIh


C. 

D. 

Answer: D

Watch Video Solution

0.972πcm3

9.72πcm3

3. If , then 

A. 1.3968

B. 1.3898

C. 1.3893

D. none

loge 4 = 1.3868 loge 4.01 =

https://dl.doubtnut.com/l/_pdaiYZEy7zIh
https://dl.doubtnut.com/l/_BNw27w0U3ykG


Answer: C

Watch Video Solution

4. If , then  is

A. 

B. 0

C. u

D. 2u

Answer: B

Watch Video Solution

u = log√x2 + y2 +
∂2u

∂x2

∂2u

∂y2

√x2 + y2

https://dl.doubtnut.com/l/_BNw27w0U3ykG
https://dl.doubtnut.com/l/_dSN0tzXCf7aH


5. If , then  at x=y=1 is

A. 0

B. 2

C. 1

D. 

Answer: B

Watch Video Solution

u = xy + yx ux + uy

∞

6. If  then u = (x − y)4 + (y − z)4 + (z − x)4

∑ =
∂u

∂x

https://dl.doubtnut.com/l/_PpyLNO0tuISj
https://dl.doubtnut.com/l/_Egksl2DynFiF


A. 4

B. 1

C. 0

D. 

Answer: C

Watch Video Solution

−4

7. If , then  is

A. 

B. 

C. 

f(x, y, z) = sin(xy) + cos(xz) fxx

−y2 sin(xy) + z2 cos(xz)

y2 sin(xy) − z2 cos(xz)

y2 sin(xy) + z2 cos(xz)

https://dl.doubtnut.com/l/_Egksl2DynFiF
https://dl.doubtnut.com/l/_toHg5v6B0iCI


D. 

Answer: D

Watch Video Solution

−y2 sin(xy) − z2 cos(xz)

8. If , then 

A. 

B. x+y+z

C. 

D. 0

u = log(x3 + y3 + z3 − 3xyz)

+ + =
∂u

∂x

∂u

∂y

∂u

∂z

3

x + y + z

−
9

(x + y + z)2

https://dl.doubtnut.com/l/_toHg5v6B0iCI
https://dl.doubtnut.com/l/_NEB6LMR3xm4v


Answer: A

Watch Video Solution

9. If , then  at x=2, y=3 is

A. 

B. 15

C. 

D. 16

Answer: A

Watch Video Solution

f(x, y) = x3 + y3 − 3xy2 ∂f

∂x

−15

−9

https://dl.doubtnut.com/l/_NEB6LMR3xm4v
https://dl.doubtnut.com/l/_lwsLj2CISJqH


Fill In The Blanks

10. If , then f(0,0) and

f(1,1) is

A. 7,11

B. 11,7

C. 0,7

D. 1,0

Answer: A

Watch Video Solution

f(x, y) = 2x2 − 3xy + 5y2 + 7

https://dl.doubtnut.com/l/_IirUMX4NK5qX
https://dl.doubtnut.com/l/_UxDWhhzmfZoP


1. The approximate value of  is ___________

A. 5.002

B. 5.003

C. 5.005

D. 5.004

Answer: D

Watch Video Solution

(674)
1
4

2. The cube root of 127 is ___________

A. 5.026

B. 5.26

https://dl.doubtnut.com/l/_UxDWhhzmfZoP
https://dl.doubtnut.com/l/_1m3WfCrZEIxw


C. 5.028

D. 5.075

Answer: A

Watch Video Solution

3. If y= sin x and x changes from  to , the

approximate change in y is _________

A. 0

B. 1

C. 

D. 

π

2
π

π

2

22

14

https://dl.doubtnut.com/l/_1m3WfCrZEIxw
https://dl.doubtnut.com/l/_JyFU89OO0r2Z


Answer: A

Watch Video Solution

4. If , then =__________

A. 

B. 

C. 0

D. 1

Answer: A

Watch Video Solution

u = yx
∂u

∂y

xyx− 1

yxy− 1

https://dl.doubtnut.com/l/_JyFU89OO0r2Z
https://dl.doubtnut.com/l/_j4YMkQVA4635


5. If  and f= sin u then f is a

homogenous function of degree _________

A. 0

B. 1

C. 2

D. 4

Answer: C

Watch Video Solution

u = sin− 1( )
x4 + y4

x2 + y2

6. If , then =_________x = r cos θ, y = r sin θ
∂r

∂x

https://dl.doubtnut.com/l/_uGuks3U3i6aP
https://dl.doubtnut.com/l/_w3VcR1O3WFN2


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

secθ

sin θ

cos θ

cosecθ

7. The percentage error in the 11th root of the number

28 is approximately ________ times the percentage error

in 28.

A. 
1

28

https://dl.doubtnut.com/l/_w3VcR1O3WFN2
https://dl.doubtnut.com/l/_fiMvRybLvGVt


B. 

C. 11

D. 28

Answer: B

Watch Video Solution

1

11

8. If , then =_________

A. 0

B. 1

C. 2u

D. u

u = f( )
y

x
x + y

∂u

∂x

∂u

∂y

https://dl.doubtnut.com/l/_fiMvRybLvGVt
https://dl.doubtnut.com/l/_byaKSZok4ofC


Answer: A

Watch Video Solution

9. If u= y sin x then =___________

A. cos x

B. cos y

C. sin x

D. 0

Answer: A

Watch Video Solution

∂2u

∂x ∂y

https://dl.doubtnut.com/l/_byaKSZok4ofC
https://dl.doubtnut.com/l/_H7CF0ErQATBg


Choose The Incorrect Answer

10. If u is a homogenous function of x and y of degree n,

then = __________ .

A. n

B. 0

C. 1

D. 

Answer: D

Watch Video Solution

x + y
∂2u

∂x2

∂2u

∂x ∂y

∂u

∂x

n − 1

https://dl.doubtnut.com/l/_dkOqVReuUGvs
https://dl.doubtnut.com/l/_3WpYCERiHjT9


1. The approximate value of .

A. 

B. 

C. 

D. 0.99

Answer: d

Watch Video Solution

1

10.1

0.099

− 0.01
1

10

f(10) − 0.001

2. The di�erential of  is.

A. 

x − 2

2x + 3

dx
7

(2x + 3)2

https://dl.doubtnut.com/l/_3WpYCERiHjT9
https://dl.doubtnut.com/l/_QJ3BbTbHC7nh


B. 

C. 

D. 

Answer: B

Watch Video Solution

7

(2x + 3)2

(2x + 3 − 2x + 4)

(2x + 3)2

(2x + 3)(1) − (x − 2)(2)

(2x + 3)
2

3. If , then

A. 

B. 

C. 

D. 

u = −
x

y2

y

x2

=
∂2u

∂x ∂y

∂2u

∂y∂x

=
∂2u

∂y∂x

∂2u

∂x ∂y

=
∂2 f

∂x2

∂2 f

dy
2

= − +
∂2u

∂x ∂y

2

y3

2

x3

https://dl.doubtnut.com/l/_QJ3BbTbHC7nh
https://dl.doubtnut.com/l/_N2pRAmE61LG6


Answer: c

Watch Video Solution

4. If , then

A. u is a homogenous function

B. 

C.  is a homogenous function

D.  is a homogenous function of degree 0.

Answer: D

Watch Video Solution

u = log( )
x2 + y2

xy

x + y = 0
∂u

∂x

∂u

∂y

x2 + y2

xy

x2 + y2

xy

https://dl.doubtnut.com/l/_N2pRAmE61LG6
https://dl.doubtnut.com/l/_YQ0Oms5phu89


2 Marks

5. Suppose that

is continous at (u,v) if

A. F is de�ned at (u,v)

B.  F(x,y) = L exists

C. L=F(u,v)

D. either (a) or (b) or (c ) holds true

Answer: d

Watch Video Solution

A = {(x, y) /a < x < b, c < y < d} ⊂ R2, F :A → R, F

lim
( x ,y ) → ( u ,v )

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


1. A circular metal plate expands under heating so that

its radius increases by 2%. Find the approximate

increase in the area of the plate if the radius of the

plate before heating is 10 cm.

Watch Video Solution

2. Use di�erentials to �nd 

Watch Video Solution

√25.2

3. If , prove that 

.

f(x, y) = 2x3 − 11x2y + 3y3

x + y = 3f
∂f

∂x

∂f

∂y

https://dl.doubtnut.com/l/_bqqD6EFTSEi2
https://dl.doubtnut.com/l/_Nchwu0YEffhL
https://dl.doubtnut.com/l/_OmwUr7EqRZwI


3 Marks

Watch Video Solution

4. If , �nd  and 

.

Watch Video Solution

f(x, y) = x2 + y3 + 2xy2 fxx, fyy, fxy fyx

1. Use di�erentials to �nd the value of .

Watch Video Solution

√0.037

https://dl.doubtnut.com/l/_OmwUr7EqRZwI
https://dl.doubtnut.com/l/_k0iJoW9ZI9SU
https://dl.doubtnut.com/l/_Bg6o9oVBsFPx


2. Find the approximate value of f(3.02) where

.

Watch Video Solution

f(x) = 3x2 + 5x + 3

3. Using di�erentials �nd the approximate value of tan

 if it is given that  radians.

Watch Video Solution

46∘ 1∘ = 0.01745

4. If , then show that 

.

Watch Video Solution

f =
x

x2 + y2

x + y = − f
∂f

∂x

∂f

∂y

https://dl.doubtnut.com/l/_ofl0XrBrUdrH
https://dl.doubtnut.com/l/_utoXod155zJH
https://dl.doubtnut.com/l/_UGDtCMR2O7Ck


5 Marks

5. If w=xy + z, where x=cos t, y = sin t, z=t, �nd .

Watch Video Solution

dw

dt

1. If , Prove that 

.

Watch Video Solution

u = tan− 1( )
x3 + y3

x − y

x + y = sin 2u
∂u

∂x

∂u

∂y

https://dl.doubtnut.com/l/_UGDtCMR2O7Ck
https://dl.doubtnut.com/l/_pONPzi4ecaCt
https://dl.doubtnut.com/l/_9IEXMgcuHco7


2. Find , at x=2, y=3 if f(x,y) 

.

Watch Video Solution

, , ,
∂f

∂x

∂f

∂y

∂2 f

∂x2

∂2 f

∂y2

= 2x2 + 3y2 − 8xy

3. Using di�erential �nd the approximate value of cos

61, if it is given that  and 

radians.

Watch Video Solution

sin 60∘ 0.86603 1∘ = 0.01745

4. If z=f(x-cy) + F(x+cy) where f and F are any two

functions and c is a constant, show that

https://dl.doubtnut.com/l/_Ndq2KVOVh1si
https://dl.doubtnut.com/l/_xbw73lkCqhps
https://dl.doubtnut.com/l/_146RWiwue8P3


.

Watch Video Solution

c2 =
∂2 z

∂x2

∂2 z

∂y2

https://dl.doubtnut.com/l/_146RWiwue8P3

