
MATHS

BOOKS - ARIHANT PRAKASHAN

VERY SIMILAR TEST 10

Section A 10 Marks

1. Show that has minimum value at x=e

Watch Video Solution

f(x) =
logx

x

2. Evaluate ∫
4

2

dx
x

x2 + 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_X8oev7XgPDwu
https://dl.doubtnut.com/l/_NBgLBtNMCO2e


Watch Video Solution

3. Write the order of the di�erential equation whose

solution is given by 

Watch Video Solution

+ 3( )
2

= x2 log( )
d2y

dx
2

dy

dx

d2y

dx
2

4. Find the magnitude of  given by

.

Watch Video Solution

→
a

→
a = ( î + 3ĵ − 2k̂) × ( − î + 3k̂)

5. Find the distance of the point  from the plane

.

(2, 1, 0)

2x + y + 2z + 5 = 0

https://dl.doubtnut.com/l/_NBgLBtNMCO2e
https://dl.doubtnut.com/l/_LvWh7DYwGWV0
https://dl.doubtnut.com/l/_IQZx3eCtlil6
https://dl.doubtnut.com/l/_DQ1HuKlp6HSO


Watch Video Solution

6. Show that the function  given by ,

is one-one but not onto.

Watch Video Solution

f :N → N f(x) = 2x

7. If , �nd the value of 

.

Watch Video Solution

cos − 1 x + cos − 1 y =
π

4

sin− 1 x + sin− 1 y

8. Show that 
∣
∣
∣
∣

b − c c − a a − b

c − a a − b b − c

a − b b − c c − a

∣
∣ 
∣
∣

= 0.

https://dl.doubtnut.com/l/_DQ1HuKlp6HSO
https://dl.doubtnut.com/l/_yMtugJWodpP9
https://dl.doubtnut.com/l/_vw5SqJmwVANB
https://dl.doubtnut.com/l/_ImGUoQ8GFLLK


Watch Video Solution

9. if  and A and

B are given to be independent events, �nd the value of P

Watch Video Solution

P (A) = 0.4, P (B) = P , P (A ∪ B) = 0.6

10. Answer all questions 

(j) A function  is de�ned as

 Show that  is

continuous at .

Watch Video Solution

f(x)

f(x) = {
, ifx ≠ 3

5, ifx = 3

x2 −x− 6

x− 3 f(x)

x = 3

https://dl.doubtnut.com/l/_ImGUoQ8GFLLK
https://dl.doubtnut.com/l/_cssHG69Atb2m
https://dl.doubtnut.com/l/_wQLA0uIBneuB


11. Show that has minimum value at x=e

Watch Video Solution

f(x) =
logx

x

12. Evaluate 

Watch Video Solution

∫
4

2
dx

x

x2 + 1

13. Write the order of the di�erential equation whose

solution is given by 

Watch Video Solution

+ 3( )
2

= x2 log( )
d2y

dx2

dy

dx

d2y

dx2

https://dl.doubtnut.com/l/_5eaEeQ8OHyoo
https://dl.doubtnut.com/l/_7VAQtmjq42RK
https://dl.doubtnut.com/l/_Vhbe66jUEL2H


14. Find the magnitude of  given by

.

Watch Video Solution

→
a

→
a = ( î + 3ĵ − 2k̂) × ( − î + 3k̂)

15. Find the distance of the point  from the plane

.

Watch Video Solution

(2, 1, 0)

2x + y + 2z + 5 = 0

16. Show that the function  given by ,

is one-one but not onto.

Watch Video Solution

f :N → N f(x) = 2x

https://dl.doubtnut.com/l/_Ii3bh7IbgFhN
https://dl.doubtnut.com/l/_KVOE2dcZoIDk
https://dl.doubtnut.com/l/_nwsYBjNeysSC
https://dl.doubtnut.com/l/_lyeiIgJMUSsf


17. If , �nd the value of 

.

Watch Video Solution

cos − 1 x + cos − 1 y =
π

4

sin− 1 x + sin− 1 y

18. Show that 

Watch Video Solution

∣
∣
∣
∣

b − c c − a a − b

c − a a − b b − c

a − b b − c c − a

∣
∣ 
∣
∣

= 0.

19. if  and A and

B are given to be independent events, �nd the value of P

Watch Video Solution

P (A) = 0.4, P (B) = P , P (A ∪ B) = 0.6

https://dl.doubtnut.com/l/_lyeiIgJMUSsf
https://dl.doubtnut.com/l/_fMeaVpAOnrpU
https://dl.doubtnut.com/l/_l4vh4EujVfmz
https://dl.doubtnut.com/l/_gqmBri44DQ2R


Section B 60 Marks

20. Answer all questions 

(j) A function  is de�ned as

 Show that  is

continuous at .

Watch Video Solution

f(x)

f(x) = {
, ifx ≠ 3

5, ifx = 3

x2 −x− 6
x− 3 f(x)

x = 3

1. Prove that 

Watch Video Solution

(cos − 1 + sin− 1 ) = sin− 1( )
3

5

5

13

63

65

https://dl.doubtnut.com/l/_gqmBri44DQ2R
https://dl.doubtnut.com/l/_ELV3wLJPFNrL


2. Answer any three questions 

(b) A house wife wishes to mix together two kinds of food X

and Y, in such a way that the mixture contains at least 10

units of vitamin A, 12 units of vitamin B and 8 units of

vitamin C. 

The vitamin contents of 1 kg of food are given below 

 

1 kg of food X costs Rs. 6 and 1 kg of food Y costs Rs. 10.

Find the least cost of the mixture will produce the diet.

View Text Solution

https://dl.doubtnut.com/l/_KWia0aIBvlxd


3. Answer any three questions 

(c) Show that , given by  is

one-one, �nd the inverse of the function 

Range .

View Text Solution

f : [ − 1, 1] → R f(x) =
x

x + 2

f : [ − 1, 1] →

(f)

4. Show that the relation R in the set of real numbers,

de�ned as  is neither re�exive nor

symmetric nor transitive.

Watch Video Solution

R = {(a, b) : a ≤ b2}

https://dl.doubtnut.com/l/_NDrrI51Y7l8K
https://dl.doubtnut.com/l/_SKxY7l8QULax


5. If , then prove that 

Watch Video Solution

a > b > c > 0

cot − 1( ) + cot − 1( ) + cot − 1( ) = 0
ab + 1

a − b

bc + 1

b − c

ca + 1

c. − a

6. A bag contains 6 black and 3 white balls. Another bag

contains 5 black and 4 white balls. If one ball is drawn from

each bag, �nd the probability that these two balls are of

the same colours

Watch Video Solution

7. If  then prove that 

Watch Video Solution

A = [
3 1

−1 2
] A2 − 5A + 7I = O

https://dl.doubtnut.com/l/_ZQx5YN6Tt2KS
https://dl.doubtnut.com/l/_cnlPtbjtiedd
https://dl.doubtnut.com/l/_PkAJsoh7GMbs


8. Answer any three questions 

(c) If , �nd A.

View Text Solution

⎡
⎢
⎣

2 −1

1 0

−3 4

⎤
⎥
⎦
A =

⎡
⎢
⎣

−1 −1 −10

1 −2 −5

9 22 15

⎤
⎥
⎦

9. If , verify that 

.

Watch Video Solution

A = [
2 5

2 1
] and B = [

4 −3

2 5
]

|AB| = |A||B|

10. The odds against A solving a certain problem are 4 to 3

and the odds in favour of B solving the same problem are 7

https://dl.doubtnut.com/l/_PkAJsoh7GMbs
https://dl.doubtnut.com/l/_zfMCYkepUKNb
https://dl.doubtnut.com/l/_u4MeAd4HcXrN
https://dl.doubtnut.com/l/_f2eGHLsnMUTV


to 5. Find the probability that the problem will be solved.

Watch Video Solution

11. Find the equations of all the lines of slope 2 and that are

tangent to the curve .

Watch Video Solution

y = , x ≠ 3
1

x − 3

12. Prove that the function  is strictly

decreasing on .

Watch Video Solution

f(x) = tanx − 4x

( − , )
π

3

π

3

13. If , �nd .y = cos − 1{2x√1 − x2}
dy

dx

https://dl.doubtnut.com/l/_f2eGHLsnMUTV
https://dl.doubtnut.com/l/_WXxN4jtceJDm
https://dl.doubtnut.com/l/_uSS1w4KUX4um
https://dl.doubtnut.com/l/_HqJAxEhxHXqi


Watch Video Solution

14. If , �nd .

Watch Video Solution

y = (siny)x
dy

dx

15. Verify Rolle.s theorem for  on .

Watch Video Solution

f(x) =
sinx

ex
0 ≤ x ≤ π

16. Show that the function  is a solution

of the equation 

Watch Video Solution

y = (A + Bx)e3x

− 6 + 9y = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_HqJAxEhxHXqi
https://dl.doubtnut.com/l/_32WNQO16q14S
https://dl.doubtnut.com/l/_4vAn3tw9VDDU
https://dl.doubtnut.com/l/_TJAOsXdYqx3i


17. Solve .

Watch Video Solution

(x + 1) = 2xy
dy

dx

18. Evaluate 

Watch Video Solution

∫ex( )dx
1 − sinx

1 − cos x

19. Find the area of the region bounded by the curve

 and the lines .

Watch Video Solution

y = x3 y = x + 6 and y = 0

https://dl.doubtnut.com/l/_9K5YpURauV3n
https://dl.doubtnut.com/l/_KJW0GJS2zeId
https://dl.doubtnut.com/l/_gweitYw66cgZ


20. Show that the points whose position vectors are

 are collinear.

Watch Video Solution

5 î + 5k̂, 2 î + ĵ + 3k̂ and − 4 î + 3ĵ − k̂

21. Find the vector equation of the plane passing through

the points .

View Text Solution

3 î + 4ĵ + 2k̂, 2 î − 2ĵ − k̂ and 7 î + 6k̂

22. Prove that if a plane has the intercepts a, b, c and is at a

distance of p units from the origin, then

.

Watch Video Solution

+ + =
1

a2

1

b2

1

c2

1

p2

https://dl.doubtnut.com/l/_bvMdamZo9qUS
https://dl.doubtnut.com/l/_XlNlgkueGLWf
https://dl.doubtnut.com/l/_vNU8C9DfWpHm


23. Find the equation in vector and Cartesian from of the

plane passing through the point  and norrmal

to the line joining the points  and 

Watch Video Solution

(3, − 3, 1)

(3, 4, − 1) (2, − 1, 5)

24. Prove that 

Watch Video Solution

sin(cos − 1 + sin− 1 ) =
3

5

5

13

63

65

25. Answer any three questions 

(b) A house wife wishes to mix together two kinds of food X

and Y, in such a way that the mixture contains at least 10

https://dl.doubtnut.com/l/_vNU8C9DfWpHm
https://dl.doubtnut.com/l/_V5PP7LvGRMvv
https://dl.doubtnut.com/l/_HHuCyorhhSZs
https://dl.doubtnut.com/l/_vgLUAmsEpDpH


units of vitamin A, 12 units of vitamin B and 8 units of

vitamin C. 

The vitamin contents of 1 kg of food are given below 

 

1 kg of food X costs Rs. 6 and 1 kg of food Y costs Rs. 10.

Find the least cost of the mixture will produce the diet.

View Text Solution

26. Answer any three questions 

(c) Show that , given by  is

one-one, �nd the inverse of the function 

Range .

Vi T t S l ti

f : [ − 1, 1] → R f(x) =
x

x + 2

f : [ − 1, 1] →

(f)

https://dl.doubtnut.com/l/_vgLUAmsEpDpH
https://dl.doubtnut.com/l/_FSTHBG2OqoFv


View Text Solution

27. Check if the relation R on set of real numbers, de�ned as

 is re�exsive, symmetric or transitive.

Watch Video Solution

R = {(a, b) : a ≤ b3}

28. Answer any three questions 

(e) If , then prove that 

Watch Video Solution

a > b > c > 0

cot − 1( ) + cot − 1( ) + cot − 1( ) = π
ab + 1

a − b

bc + 1

b − c

ca + 1

c' − a

https://dl.doubtnut.com/l/_FSTHBG2OqoFv
https://dl.doubtnut.com/l/_ROpldACRg83s
https://dl.doubtnut.com/l/_Kn1thHu7DZWe


29. A bag contains 6 black and 3 white balls. Another bag

contains 5 black and 4 white balls. If one ball is drawn from

each bag, �nd the probability that these two balls are of

the same colours

Watch Video Solution

30. If  then prove that 

Watch Video Solution

A = [
3 1

−1 2
] A2 − 5A + 7I = O

31. Answer any three questions 

(c) If , �nd A.
⎡
⎢
⎣

2 −1

1 0

−3 4

⎤
⎥
⎦
A =

⎡
⎢
⎣

−1 −1 −10

1 −2 −5

9 22 15

⎤
⎥
⎦

https://dl.doubtnut.com/l/_U6YFrMynFqsF
https://dl.doubtnut.com/l/_iAN5J8NLAE7g
https://dl.doubtnut.com/l/_zn7nEjA7PSro


View Text Solution

32. If , verify that 

.

Watch Video Solution

A = [
2 5

2 1
] and B = [

4 −3

2 5
]

|AB| = |A||B|

33. The odds against A solving a certain problem are 4 to 3

and the odds in favour of B solving the same problem are 7

to 5. Find the probability that the problem will be solved.

Watch Video Solution

https://dl.doubtnut.com/l/_zn7nEjA7PSro
https://dl.doubtnut.com/l/_7mgQ4syu1ILh
https://dl.doubtnut.com/l/_qVIcr9TDLmZJ


34. Find the equations of all the lines of slope 2 and that

are tangent to the curve .

Watch Video Solution

y = , x ≠ 3
1

x − 3

35. Prove that the function  is strictly

decreasing on .

Watch Video Solution

f(x) = tanx − 4x

( − , )
π

3

π

3

36. If  then �nd 

Watch Video Solution

y = sin− 1[x√1 − x − √x√1 − x2]
dy

dx

https://dl.doubtnut.com/l/_UgaP5AMEI21P
https://dl.doubtnut.com/l/_mBtcbtOOtC4C
https://dl.doubtnut.com/l/_rhSr8ORy23NW


37. If , then �nd .

Watch Video Solution

(cos x)y = (cos y)x
dy

dx

38. Verify Rolle.s theorem for  on .

Watch Video Solution

f(x) =
sinx

ex
0 ≤ x ≤ π

39. Show that the function  is a solution

of the equation 

Watch Video Solution

y = (A + Bx)e3x

− 6 + 9y = 0
d2y

dx2

dy

dx

40. Solve .(x + 1) = 2xy
dy

dx

https://dl.doubtnut.com/l/_qSj52c8y0FmZ
https://dl.doubtnut.com/l/_ojhgxS9JfCcL
https://dl.doubtnut.com/l/_gJM8wijyADnv
https://dl.doubtnut.com/l/_oGnUzhx5MqBp


Watch Video Solution

41. Evaluate 

Watch Video Solution

∫ex( )dx
1 − sinx

1 − cos x

42. Find the area of the region bounded by the curve

 and the lines .

Watch Video Solution

y = x3 y = x + 6 and y = 0

43. Show that the points whose position vectors are

 are collinear.

Watch Video Solution

5 î + 5k̂, 2 î + ĵ + 3k̂ and − 4 î + 3ĵ − k̂

https://dl.doubtnut.com/l/_oGnUzhx5MqBp
https://dl.doubtnut.com/l/_AsHZoDWSkQ4b
https://dl.doubtnut.com/l/_P09fiZf9hyrm
https://dl.doubtnut.com/l/_1y7ljZdFpj8Q


44. Answer any three questions 

(b) Find the vector equation of the plane passing through

the points .

View Text Solution

3 î + 4ĵ + 2k̂, 2 î − 2ĵ − k̂ and 7 î + 6k̂

45. Prove that if a plane has the intercepts a, b, c and is at a

distance of p units from the origin, then

.

Watch Video Solution

+ + =
1

a2

1

b2

1

c2

1

p2

https://dl.doubtnut.com/l/_1y7ljZdFpj8Q
https://dl.doubtnut.com/l/_dJRfKwqI49Xj
https://dl.doubtnut.com/l/_F4hqfiIWIeAQ


Section C 30 Marks

46. Find the equation in vector and Cartesian from of the

plane passing through the point  and norrmal

to the line joining the points  and 

Watch Video Solution

(3, − 3, 1)

(3, 4, − 1) (2, − 1, 5)

1. If

prove that .

Watch Video Solution

x = sin− 1( ) and y = tan− 1( ), t > 1
2t

1 + t2

2t

1 − t2

= 1
dy

dx

https://dl.doubtnut.com/l/_99SMe5ecnwnf
https://dl.doubtnut.com/l/_8HqRF0JYp34N


2. Find the equations of the tangent to the curve

, which is  

(i) parallel to the line .  

(ii) perpendicular to the line .

Watch Video Solution

y = x2 − 2x + 7

2x − y + 9 = 0

5y − 15x = 13

3. Find the area of the region bounded by

.

Watch Video Solution

y = − 1, y = 2, x = y3 and x = 0

4. Solve .

Watch Video Solution

= ex+y + e−x+ydy

dx

https://dl.doubtnut.com/l/_3CYFDYIUCb6e
https://dl.doubtnut.com/l/_NuqbXoEX8aFq
https://dl.doubtnut.com/l/_HUPpWgWZ7deg


5. Evaluate .

Watch Video Solution

∫ex( )dx
1 + sinx cos x

cos2 x

6. Find the points on the line  

at a distance of 5 units from the point P(1, 3, 3).

Watch Video Solution

= =
x + 2

3

y + 1

2

z − 3

2

7. Prove that

Watch Video Solution

cos − 1[ ] = 2 tan− 1(tan tan )
cosα + cos β

1 + cosα cos β

α

2

β

2

https://dl.doubtnut.com/l/_HUPpWgWZ7deg
https://dl.doubtnut.com/l/_NQrq0bR9mwKa
https://dl.doubtnut.com/l/_94y47y90zBS5
https://dl.doubtnut.com/l/_EGJXSQEfJQu1


8. Answer any one question 

(b) A factory makes tennis rackets and cricket bats. A tennis

racket takes 1.5 h of machine time and 3h of craft man.s

time in its making, while a cricket bat takes 3h of machine

time and 1 h of craftman.s time. In a day, the factory has the

availability of not more than 42h of machine time and 24 h

of craftman.s time. If the pro�ts on a racket and a bat are

Rs. 20 and Rs. 10. respectively then �nd the number of

tennis rackets and cricket bats that the factory must

manufacture to earn the maximum pro�t. Make an LPP and

solve it graphically.

View Text Solution

https://dl.doubtnut.com/l/_C8JZBIkVZEaq


9. Let f : N  N be de�ned by  

f(n) =   

Show that f is many one and onto function.

Watch Video Solution

→

{
if n is odd

if n is even

n+ 1

2
n

2

10. Answer any one question 

(a) Determine the product

 and use it to solve the

following system of equations

.

View Text Solution

⎡
⎢
⎣

−4 4 4

7 1 3

5 −3 −1

⎤
⎥
⎦

⎡
⎢
⎣

1 −1 1

1 −2 −2

2 1 3

⎤
⎥
⎦

x − y + z = 4, x − 2y − 2z = 9, 2x + y + 3z = 1

https://dl.doubtnut.com/l/_7r3JErLWMKIF
https://dl.doubtnut.com/l/_pjO00fhxer1q
https://dl.doubtnut.com/l/_qPtTsgci6xzu


11. Three cards are drawn successively, without replacement

from a pack of 52 well shu�ed cards. What is the

probability that bath balls drawn are black?

View Text Solution

12. Find the inverse of the following matrix using

elementary transformation .

View Text Solution

⎡
⎢
⎣

3 0 −1

2 3 0

0 4 1

⎤
⎥
⎦

13. If

prove that .

x = sin− 1( ) and y = tan− 1( ), t > 1
2t

1 + t2

2t

1 − t2

= 1
dy

dx

https://dl.doubtnut.com/l/_qPtTsgci6xzu
https://dl.doubtnut.com/l/_vySwUHzcnnkT
https://dl.doubtnut.com/l/_YxyyHUmwrXs1


Watch Video Solution

14. Find the equations of the tangent to the curve

, which is  

(i) parallel to the line .  

(ii) perpendicular to the line .

Watch Video Solution

y = x2 − 2x + 7

2x − y + 9 = 0

5y − 15x = 13

15. Find the area of the region bounded by

.

Watch Video Solution

y = − 1, y = 2, x = y3 and x = 0

https://dl.doubtnut.com/l/_YxyyHUmwrXs1
https://dl.doubtnut.com/l/_f017R347NpBK
https://dl.doubtnut.com/l/_gdiXxU7Kfmiu


16. Solve .

Watch Video Solution

= ex+y + e−x+ydy

dx

17. Evaluate .

Watch Video Solution

∫ex( )dx
1 + sinx cos x

cos2 x

18. Find the points on the line  

at a distance of 5 units from the point P(1, 3, 3).

Watch Video Solution

= =
x + 2

3

y + 1

2

z − 3

2

https://dl.doubtnut.com/l/_xQns77aeNKPb
https://dl.doubtnut.com/l/_13n6lKx8aJq2
https://dl.doubtnut.com/l/_O7NI5fcGRUHT


19. A variable plane is at a constant distance 3r from the

origin and meets the axes in A, B and C. Show that the

locus of the centroid of the  is 

.

Watch Video Solution

ΔABC

x− 2 + y− 2 + z − 2 = r− 2

20. Prove that

Watch Video Solution

cos − 1[ ] = 2 tan− 1(tan tan )
cosα + cos β

1 + cosα cos β

α

2

β

2

21. Answer any one question 

(b) A factory makes tennis rackets and cricket bats. A tennis

https://dl.doubtnut.com/l/_Wm4PNnC0k9Kn
https://dl.doubtnut.com/l/_HBJKYtjGGY4q
https://dl.doubtnut.com/l/_qSMrgtjmdZRT


racket takes 1.5 h of machine time and 3h of craft man's

time in its making, while a cricket bat takes 3h of machine

time and 1 h of craftman's time. In a day, the factory has the

availability of not more than 42h of machine time and 24 h

of craftman's time. If the pro�ts on a racket and a bat are

Rs. 20 and Rs. 10. respectively then �nd the number of

tennis rackets and cricket bats that the factory must

manufacture to earn the maximum pro�t. Make an LPP and

solve it graphically.

View Text Solution

22. Let f : N  N be de�ned by  

f(n) =   

Show that f is many one and onto function.

→

{
if n is odd

if n is even

n+ 1

2
n

2

https://dl.doubtnut.com/l/_qSMrgtjmdZRT
https://dl.doubtnut.com/l/_U9GKcu7Sfu09


Watch Video Solution

23. Answer any one question 

(a) Determine the product

 and use it to solve the

following system of equations

.

View Text Solution

⎡
⎢
⎣

−4 4 4

7 1 3

5 −3 −1

⎤
⎥
⎦

⎡
⎢
⎣

1 −1 1

1 −2 −2

2 1 3

⎤
⎥
⎦

x − y + z = 4, x − 2y − 2z = 9, 2x + y + 3z = 1

24. Answer any one question 

(b) Three cards are drawn successively, without

replacement from a pack of 52 well shu�ed cards. What is

the probability that bath balls drawn are black?

https://dl.doubtnut.com/l/_U9GKcu7Sfu09
https://dl.doubtnut.com/l/_Xq479HyaxfXG
https://dl.doubtnut.com/l/_JZZXCmfx6Bqw


View Text Solution

25. Answer any one question 

(c) Find the inverse of the following matrix using

elementary transformation .

View Text Solution

⎡
⎢
⎣

3 0 −1

2 3 0

0 4 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_JZZXCmfx6Bqw
https://dl.doubtnut.com/l/_a9tsaCgg9SaV

