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Exercise

1. Let R be a relation in the set N of natural

numbers given by .R = {(a, b) : a = b − 2}

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_QbJeTzEUQ7Te


Choose the correct answer.a)  b)

 c)  d)

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

(2, 3) ∈ R

(3, 8) ∈ R (6, 8) ∈ R (8, 7) ∈ R

(2, 3) ∈ R

(3, 8) ∈ R

(6, 8) ∈ R

(8, 7) ∈ R

https://dl.doubtnut.com/l/_QbJeTzEUQ7Te


2. Let  be a binary operation on the set Z of

integers as . Then �nd the

identity element:

Watch Video Solution

∗

a ∗ b = a + b + 1

3. Write two non-zero matrices A and B for

which .

Watch Video Solution

AB = 0

https://dl.doubtnut.com/l/_KZ2iSRIQIbwp
https://dl.doubtnut.com/l/_iLLxuRh2g2Mm


4. Express  as the sum of a

symmetric matrix and a skew symmetric

matrix.

Watch Video Solution

A = [
1 −1

2 3
]

5. using properties of determinants, prove

that .

Watch Video Solution

∣
∣
∣
∣
∣

1 a a2

1 b b2

1 c c2

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)

https://dl.doubtnut.com/l/_wiiSqMXMHT1p
https://dl.doubtnut.com/l/_JFlUwYLejUKh
https://dl.doubtnut.com/l/_fDehpPdm1KHP


6. Which among the following is not true

A. A polynomial function is always

continuous

B. A continuous function is always

di�erentiable.

C. A di�erentiable is always continuous

D. log x is continuous for all x greater than

zero

Answer:

https://dl.doubtnut.com/l/_fDehpPdm1KHP


Watch Video Solution

7. Find , if 

Watch Video Solution

dy

dx
x2 + y2 + xy = 100

8. Identify the following function 

https://dl.doubtnut.com/l/_fDehpPdm1KHP
https://dl.doubtnut.com/l/_d5FrOTAuXt8H
https://dl.doubtnut.com/l/_oG22bDEnpCBV


A. sinx

B. |sin x|

C. sin|x|

D. cos x

Answer:

Watch Video Solution

9. Identify the following function: 

Is the function di�erentiable? Why? 

https://dl.doubtnut.com/l/_oG22bDEnpCBV
https://dl.doubtnut.com/l/_5TNj7w59aD8d


Watch Video Solution

10. Find derivative of 

Watch Video Solution

y = √tanx

https://dl.doubtnut.com/l/_5TNj7w59aD8d
https://dl.doubtnut.com/l/_ubNOrfBh1wxm


11. The slope of the tangent to the curve

 at (0,1) is.....a)1 b)2 c)0 d)-1

A. 1

B. 2

C. 0

D. -1

Answer:

Watch Video Solution

y = e2x

https://dl.doubtnut.com/l/_WwNM5mao2HTX
https://dl.doubtnut.com/l/_UkVNUx240A88


12. Find the equation of a line perpendicular to

the tangent to the curve  at (0,1)) and

passing through (2,3).

Watch Video Solution

y = e2x

13. The general solution of a di�erential

equation contains 3 arbitrary constants. Then

what is the order of the di�erential equation?

A)2 B)3 C)0 D)1

A. 2

https://dl.doubtnut.com/l/_UkVNUx240A88
https://dl.doubtnut.com/l/_iJqiC6Mz8cPZ


B. 3

C. 0

D. 1

Answer:

Watch Video Solution

14. Check whether  is a solution of

the di�erential equation

Watch Video Solution

y = e− 3x

+ − 6y = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_iJqiC6Mz8cPZ
https://dl.doubtnut.com/l/_VPSOw4ZQuF2m


15. Consider the following �gure: 

Find the distance of PQ. 

A. y=0

B. y=2

https://dl.doubtnut.com/l/_VPSOw4ZQuF2m
https://dl.doubtnut.com/l/_MRnNgQQz0Hx1


C. z=4

D. x=3

Answer:

Watch Video Solution

16. Let  and 

consider the function  de�ned by 

. Is f one-one and onto? Justify

your answer.

Watch Video Solution

A = R − {3} B = R − {1}

f :A → B

f(x) =
x − 2

x − 3

https://dl.doubtnut.com/l/_MRnNgQQz0Hx1
https://dl.doubtnut.com/l/_OnhXYJj8Nnxy


17. Let and 

consider the function  de�ned by 

.Is it invertible?Why?

Watch Video Solution

A = R − {3} B = R − {1}

f :A → B

f(x) =
x − 2

x − 3

18. Let and 

consider the function  de�ned by 

.If invertible,�nd inverse of f(x).

Watch Video Solution

A = R − {3} B = R − {1}

f :A → B

f(x) =
x − 2

x − 3

https://dl.doubtnut.com/l/_OnhXYJj8Nnxy
https://dl.doubtnut.com/l/_6oKjB8FZF9MS
https://dl.doubtnut.com/l/_BiVTYK57jliJ


19. If =........ a)

  

b)  c)  d)

A. 

B. 

C. 

D. 

Answer:

xy < 1, tan− 1 x + tan− 1 y

tan− 1( )
x − y

1 + xy

tan− 1( )
x + y

1 − xy

tanx + tany

1 − tanx tany
tanx − tany

1 − tanx tany

tan− 1( )
x − y

1 + xy

tan− 1( )
x + y

1 − xy

tanx + tany

1 − tanx. tany

tanx − tany

1 + tanx. tany

https://dl.doubtnut.com/l/_BiVTYK57jliJ
https://dl.doubtnut.com/l/_6HisyytXpST0


Watch Video Solution

20. Solve 

Watch Video Solution

tan− 1 2x + tan− 1 3x =
π

4

21. Find  if .

Watch Video Solution

dy

dx
y = xx + xsin x

22. if , �nd y = x cos x
d2y

dx
2

https://dl.doubtnut.com/l/_6HisyytXpST0
https://dl.doubtnut.com/l/_ecwR5FVIjzP7
https://dl.doubtnut.com/l/_dThq0BdcxZYf
https://dl.doubtnut.com/l/_7ACkKUhJjICP


Watch Video Solution

23. , then  is

A. cot x

B. 

C. 

D. 

Answer:

Watch Video Solution

∫ dx = log|tanx| + c
f(x)

tanx
f(x)

sec2 x

cos ec2x

cot2 x

https://dl.doubtnut.com/l/_7ACkKUhJjICP
https://dl.doubtnut.com/l/_U738wkxUJ5HM


24. If  such that 

, then  is a)  b)

 c)  d)

Watch Video Solution

f(x) = 4x3 −
d

dx

3

x4

f(2) = 0 f(x) x4 + −
1

x3

129

8

x3 + +
1

x4

129

8
x4 + +

1

x3

129

8

x3 + −
1

x4

129

8

25. The area bounded by the curve y=f(x), x-axis

and the line x=a and x=b is ?

A. ∫
b

a

xdy

https://dl.doubtnut.com/l/_U738wkxUJ5HM
https://dl.doubtnut.com/l/_8Zs09PabepfP
https://dl.doubtnut.com/l/_rlahnHRtuZ0c


B. 

C. `

D. 

Answer:

Watch Video Solution

∫
b

a

ydx

∫
b

a

x2dy

∫
b

a

y2dx

26. From the following �gure, �nd the area of

the region bounded by the curves , y = sinx

https://dl.doubtnut.com/l/_rlahnHRtuZ0c
https://dl.doubtnut.com/l/_zPHlzYku1rv1


 and x axis as x varies from 0 to  

Watch Video Solution

y = cos x
π

2

27. Form the di�erential equation

corresponding to the curve y = mx

https://dl.doubtnut.com/l/_zPHlzYku1rv1
https://dl.doubtnut.com/l/_wkE5RmTMCxqw


Watch Video Solution

28. Consider the D.E   

Solve the D.E.

Watch Video Solution

+ = x2dy

dx

y

x

29. Find a unit vector perpendicular to the

plane ABC where A,B,C are point (1,1,2),(2,3,5)

and (1,5,5).

Watch Video Solution

https://dl.doubtnut.com/l/_wkE5RmTMCxqw
https://dl.doubtnut.com/l/_RATMCq9zaFM5
https://dl.doubtnut.com/l/_qs8tdgRHN8BH


30. The Cartesian equation of two lines are 

 and 

 .Write the vector

equations.

Watch Video Solution

= =
x + 1

7

y + 1

−6

z + 1

1

= =
x − 3

1

y − 5

−2
z − 7

1

31. Find the shortest distance between the

lines  and 

Watch Video Solution

= =
x + 1

7

y + 1

−6

z + 1

1

= =
x − 3

1

y − 5

−2
z − 7

1

https://dl.doubtnut.com/l/_qs8tdgRHN8BH
https://dl.doubtnut.com/l/_Eomw3ZeLHmrx
https://dl.doubtnut.com/l/_wOqWyo34gBJK


32. If a plane intersects the co-ordinate axes at

a,b,c respectively,write the equation of the

plane.

Watch Video Solution

33. Find the vector and cartesian equations of

the plane that passes through 

the point (1, 0, -2) and normal to the plane is

î + ĵ − k̂

https://dl.doubtnut.com/l/_wOqWyo34gBJK
https://dl.doubtnut.com/l/_Y1Ru6ZTiMvmO
https://dl.doubtnut.com/l/_K4h9YeNSWgg8


Watch Video Solution

34. Let two independent events A and B such

that P(A)=0.3,P(B)=0.6.Find

P(A and B)

Watch Video Solution

35. Let two independent events A and B such

that P(A)=0.3,P(B)=0.6 

Find P(A and not B)

Watch Video Solution

https://dl.doubtnut.com/l/_K4h9YeNSWgg8
https://dl.doubtnut.com/l/_DIBJuIhWZl61
https://dl.doubtnut.com/l/_dtrDKSDlMqo4


36. Let two independent events A and B such

that P(A)=0.3,P(B)=0.6 

Find P(A or B)

Watch Video Solution

37. Given two independent events A and B

such that P(B)=0.6`. �nd P(neither

A nor B)

Watch Video Solution

P (A) = 0.3,

https://dl.doubtnut.com/l/_dtrDKSDlMqo4
https://dl.doubtnut.com/l/_8rI8DFIacMRI
https://dl.doubtnut.com/l/_pEgR1QEEEkFi


38. Let  where . construct

A.

Watch Video Solution

A = [aij]2 × 3
aij= i+ j

39. Let  where . construct

A.Find AA' and hence prove that AA' is

symmetric.

Watch Video Solution

A = [aij]2 × 3
aij= i+ j

https://dl.doubtnut.com/l/_pEgR1QEEEkFi
https://dl.doubtnut.com/l/_VXzeHq4JaV6M
https://dl.doubtnut.com/l/_CumM3vLWPz1G
https://dl.doubtnut.com/l/_HwmG6cqN3Olc


40. For any square matrix A,prove that `A+A' is

symmetric.

Watch Video Solution

41. If A is a skew symmetric matrix of order 3.

Then prove that it's determinant is zero.

(without using examples).

Watch Video Solution

https://dl.doubtnut.com/l/_HwmG6cqN3Olc
https://dl.doubtnut.com/l/_xTrYUlalOJ15


42. Given  is a singular matrix.

Find the value of x

Watch Video Solution

∣
∣
∣
∣

2 + x 3 4

1 −1 2

x 1 5

∣
∣ 
∣
∣

43. Given A and B are square matrices of order

2 such that , . Find .

Watch Video Solution

|A| = − 1 |B| = 3 |3AB|

https://dl.doubtnut.com/l/_fN8aS7R2CuCw
https://dl.doubtnut.com/l/_73vASb1UBraE


44. Find the intervals in which the function

 strictly increasing or

decreasing.

Watch Video Solution

f(x) = x2 + 2x − 5

45. Find the equation of tangents and normals

to the given curves  at 

Watch Video Solution

y = x3 (1, 1)

https://dl.doubtnut.com/l/_qiWYmtPmDrYl
https://dl.doubtnut.com/l/_mKnV74btNQk8


46. Find local maximum and local minimum if

any for the function. 

Watch Video Solution

h(x) = sinx + cos x.

0 < x < ( )
π

2

47. Integrate the following 

Watch Video Solution

∫
dx

1 + x2

4

https://dl.doubtnut.com/l/_rJ1dxfOOhdrC
https://dl.doubtnut.com/l/_xibMCyxjjN7M


48. Integrate the following 

Watch Video Solution

∫ dx
x

(x − 1)(x − 2)

49. Integrate the following 

Watch Video Solution

∫
0

x cos xdx

π

2

50. If  are three coplanar vectors,

then  is 

→
a ,

→
b ,

→
c

[
→
a

→
b

→
c ]

https://dl.doubtnut.com/l/_O4It4WKGcfsC
https://dl.doubtnut.com/l/_czux5xetgbkF
https://dl.doubtnut.com/l/_Zny7UkJnbyWe


A. 1

B. 0

C. -1

D. not de�ned

Answer:

Watch Video Solution

51. If ,  and  is the angle

between  and . Then the maximum value

of  occurs when =.....a)  b)  c)0 d)

∣
∣
→
a ∣

∣ = 2
∣
∣
∣

→
b

∣
∣
∣

= 3 θ

→
a

→
b

→
a .

→
b θ

π

2
π

π

4

https://dl.doubtnut.com/l/_Zny7UkJnbyWe
https://dl.doubtnut.com/l/_gr4UHv9Oh3nD


A. 

B. 

C. 0

D. 

Answer:

Watch Video Solution

π

2

π

π

4

52. If ,  and  is

a unit vector. Find the maximum value of

→
b = 2 î + ĵ − k̂

→
c = î + 3k̂

→
a

https://dl.doubtnut.com/l/_gr4UHv9Oh3nD
https://dl.doubtnut.com/l/_mOqIWiB7Lhdb


scalar triple product 

Watch Video Solution

[
→
a

→
b

→
c ]

53. Solve the linear programming problem

graphically: 

Max:   

Subject to: 

Watch Video Solution

z = 3x + 2y

x + 2y ≤ 10, 3x + y ≤ 15, x ≥ 0, y ≥ 0

https://dl.doubtnut.com/l/_mOqIWiB7Lhdb
https://dl.doubtnut.com/l/_j3x7EoD8PIYZ


54. The probability distribution of a random

variable X is given in the following table: 

Find k.

Watch Video Solution

55. The probability distribution of a random

variable X is given in the following table: Find

https://dl.doubtnut.com/l/_YIH9d3D2fNml
https://dl.doubtnut.com/l/_ahXcwXPnwvYo


the probability that X lies between 1 and 4.

Watch Video Solution

56. The probability distribution of a random

variable X in given in the following table: 

Find the mean of X. 

https://dl.doubtnut.com/l/_ahXcwXPnwvYo
https://dl.doubtnut.com/l/_7F0vSZyYxiwJ


Watch Video Solution

57. The probability distribution of a random

variable X is given in the following table: �nd

variance of X

Watch Video Solution

https://dl.doubtnut.com/l/_7F0vSZyYxiwJ
https://dl.doubtnut.com/l/_o02YESULOv4h

