
MATHS

BOOKS - CBSE MODEL PAPER

SAMPLE QUESTION PAPER ( MATHEMATICS )

Question

1. Check whether the function  R de�ned as is one-

one or not.

Watch Video Solution

F :R → F (X) = x2

2. How many re�exive relations are possible in a set A whose 

Watch Video Solution

n(A) = 3.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_7nJ15xYQsHiB
https://dl.doubtnut.com/l/_Gn202evbgzAW
https://dl.doubtnut.com/l/_dQCmS82lgyFV


3. A relation R in A = {1,2,3} is de�ned as ? {(1,1),(1,2),(2,2),(3,3)}. Which

element(s) of relation R be removed to make R an equivalence relation?

Watch Video Solution

4. A relation R in the set of real numbers R de�ned as

is a function or not. Justify

Watch Video Solution

R = {(a, b) : √a = b}

5. An equivalence relation R in A divides it into equivalence classes

What is the value of

Watch Video Solution

A1, A2, A3 A1 ∪ A2 ∪ A3 and A1 ∩ A2 ∩ A3

6. If A and B are matrices of order  respectively, then �nd

the order of matrix 5A – 3B, given that it is de�ned.

W t h Vid S l ti

3 × n and m × 5

https://dl.doubtnut.com/l/_dQCmS82lgyFV
https://dl.doubtnut.com/l/_iZmr9WZRGAcd
https://dl.doubtnut.com/l/_LxTIA0UgeDT9
https://dl.doubtnut.com/l/_o9SJ8jHJdNBQ


Watch Video Solution

7. Find the value of where A is a matrix whose elements are given

by 

Watch Video Solution

A2 2 × 2

aij = {
1if i ≠ j

0  if i = j

8. Given that A is a square matrix of order  and |A| = - 4. Find |adj A|

Watch Video Solution

3 × 3

9. Let A = [ ] be a square matrix of order  and |A|= -7. Find the value

of   

where  is the cofactor of element

Watch Video Solution

aij 3 × 3

a11A11 + a12A12 + a13A13

Aij aij

https://dl.doubtnut.com/l/_o9SJ8jHJdNBQ
https://dl.doubtnut.com/l/_jl1MYkj9erDB
https://dl.doubtnut.com/l/_wQsbMsVWSgPj
https://dl.doubtnut.com/l/_UWm2dwo0qnaU


10. Find 

Watch Video Solution

∫ex(1 − cot x + cos ec2x)dx

11. Evaluate 

Watch Video Solution

∫
−

x2 sinxdx

π

2

π

2

12. Find the area bounded by  the  axis and the lines 

Watch Video Solution

y = x2, x −

x = − 1 and x = 1

13. How many arbitrary constants are there in the particular solution of

the di�erential equation 

Watch Video Solution

= − 4xy2, y(0) = 1
dy

dx

https://dl.doubtnut.com/l/_nEX7WKlvekcK
https://dl.doubtnut.com/l/_YTq5rRatJzd4
https://dl.doubtnut.com/l/_r0cZ9yHFqmKZ
https://dl.doubtnut.com/l/_8PuW7i66sqIA


14. For what value of n is the following a homogeneous di�erential

equation: 

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

=
dy

dx

x3 − yn

x2y + xy2

2

3

1

15. Find a unit vector in the direction opposite to 

Watch Video Solution

− ĵ
3

4

https://dl.doubtnut.com/l/_Ta6SgeY7AUmo
https://dl.doubtnut.com/l/_B3dwYlPmJIxK


16. Find the area of the triangle whose two sides are represented by the

vectors 

Watch Video Solution

2 î and − 3ĵ

17. Find the angle between the unit vectors given that 

Watch Video Solution

â and b̂

∣∣â + b̂∣∣ = 1

18. Find the direction cosines of the normal to YZ plane?

Watch Video Solution

19. Find the coordinates of the point where the line

cuts the XY plane.

Watch Video Solution

= =
x + 3

3

y − 1

−1

z − 5

−5

https://dl.doubtnut.com/l/_PeknrhgqEjjB
https://dl.doubtnut.com/l/_XQODXyGr1cCF
https://dl.doubtnut.com/l/_i2BZXIJKML2G
https://dl.doubtnut.com/l/_NZaKRw3AMjIL


20. The probabilities of A and B solving a problem independently are

respectively. If both of them try to solve the problem

independently, what is the probability that the problem is solved?

Watch Video Solution

and
1

3

1

4

21. The probability that it will rain on any particular day is 50%. Find the

probability that it rains only on �rst 4 days of the week.

Watch Video Solution

22. An architect designs a building for a multi-national company. The �oor

consists of a rectangular region with semicircular ends having a

perimeter of 200m as shown below: 

https://dl.doubtnut.com/l/_NZaKRw3AMjIL
https://dl.doubtnut.com/l/_B2c0p8RKjOpR
https://dl.doubtnut.com/l/_4i4yKTFcmDsb
https://dl.doubtnut.com/l/_XxMJbHNyOYwa


  

based on the above information answer the following 

If x and y represents the length and breadth of the rectangular region,

then the relation between the variables is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x + πy = 100

2x + πy = 200

πx + y = 50

x + y = 100

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


23. An architect designs a building for a multi-national company. The �oor

consists of a rectangular region with semicircular ends having a

perimeter of 200m as shown below: 

  

based on the above information answer the following 

The area of the rectangular region A expressed as a function of x is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(100x − x2)
2

π

(100x − x2)
1

π

(100 − x)
x

π

πy2 + (100x − x2)
2

π

https://dl.doubtnut.com/l/_Hj39X1pNWoXi


24. An architect designs a building for a multi-national company. The �oor

consists of a rectangular region with semicircular ends having a

perimeter of 200m as shown below: 

  

based on the above information answer the following 

The maximum value of area A is

A. 

B. 

C. 

D. 

m2π

3200

m23200

π

m210000

π

m21000

π

https://dl.doubtnut.com/l/_Hj39X1pNWoXi
https://dl.doubtnut.com/l/_vAoeOdUNW2RA


Answer: C

Watch Video Solution

25. An architect designs a building for a multi-national company. The �oor

consists of a rectangular region with semicircular ends having a

perimeter of 200m as shown below: 

  

based on the above information answer the following 

The CEO of the multi-national company is interested in maximizing the

area of the whole �oor including the semi-circular ends. For this to

happen the valve of x should be

A. 0m

https://dl.doubtnut.com/l/_vAoeOdUNW2RA
https://dl.doubtnut.com/l/_LyZMh2sPeKmk


B. 30 m

C. 50 m

D. 80m

Answer: A

Watch Video Solution

26. An architect designs a building for a multi-national company. The �oor

consists of a rectangular region with semicircular ends having a

perimeter of 200m as shown below: 

  

https://dl.doubtnut.com/l/_LyZMh2sPeKmk
https://dl.doubtnut.com/l/_bbV3j69Tlb9f


based on the above information answer the following 

The extra area generated if the area of the whole �oor is maximized is :

A. 

B. 

C. 

D. No change Both areas are equal

Answer: D

Watch Video Solution

m23000

π

m25000

π

m27000
π

27. In an o�ce three employees Vinay, Sonia and Iqbal process incoming

copies of a certain form. Vinay process 50% of the forms. Sonia processes

20% and Iqbal the remaining 30% of the forms. Vinay has an error rate of

0.06, Sonia has an error rate of 0.04 and Iqbal has an error rate of 0.03 

https://dl.doubtnut.com/l/_bbV3j69Tlb9f
https://dl.doubtnut.com/l/_higIKdu4cenL


 The

conditional probability that an error is committed in processing given

that Sonia processed the form is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.0210

0.04

0.47

0.06

https://dl.doubtnut.com/l/_higIKdu4cenL


28. In an o�ce three employees Vinay, Sonia and Iqbal process incoming

copies of a certain form. Vinay process 50% of the forms. Sonia processes

20% and Iqbal the remaining 30% of the forms. Vinay has an error rate of

0.06, Sonia has an error rate of 0.04 and Iqbal has an error rate of 0.03 

  

The probability that Sonia processed the form and committed an error is

:

A. 

B. 

C. 

D. 

0.005

0.006

0.008

0.68

https://dl.doubtnut.com/l/_576xQld6mXwo


Answer: C

Watch Video Solution

29. In an o�ce three employees Vinay, Sonia and Iqbal process incoming

copies of a certain form. Vinay process 50% of the forms. Sonia processes

20% and Iqbal the remaining 30% of the forms. Vinay has an error rate of

0.06, Sonia has an error rate of 0.04 and Iqbal has an error rate of 0.03 

  

The total probability of committing an error in processing the form is

A. 0

B. 0.047

https://dl.doubtnut.com/l/_576xQld6mXwo
https://dl.doubtnut.com/l/_ejbQPVfFmSQW


C. 

D. 1

Answer: B

Watch Video Solution

0.234

30. In an o�ce three employees Vinay, Sonia and Iqbal process incoming

copies of a certain form. Vinay process 50% of the forms. Sonia processes

20% and Iqbal the remaining 30% of the forms. Vinay has an error rate of

0.06, Sonia has an error rate of 0.04 and Iqbal has an error rate of 0.03 

  

)The manager of the company wants to do a quality check. During

https://dl.doubtnut.com/l/_ejbQPVfFmSQW
https://dl.doubtnut.com/l/_sY1tZxIEigK1


inspection he selects a form at random from the days output of

processed forms. If the form selected at random has an error, the

probability that the form is NOT processed by Vinay is :

A. 1

B. 

C. 

D. 

Answer: D

Watch Video Solution

30/47

20/47

17/47

31. In an o�ce three employees Vinay, Sonia and Iqbal process incoming

copies of a certain form. Vinay process 50% of the forms. Sonia processes

20% and Iqbal the remaining 30% of the forms. Vinay has an error rate of

0.06, Sonia has an error rate of 0.04 and Iqbal has an error rate of 0.03 

https://dl.doubtnut.com/l/_sY1tZxIEigK1
https://dl.doubtnut.com/l/_PFw2SFzTXDnf


  

)Let A be the event of committing an error in processing the form and let

E1, E2 and E3 be the events that Vinay, Sonia and Iqbal processed the

form. The value of  is

A. 0

B. 

C. 

D. 

Answer: D

Watch Video Solution

3

∑
i= 1

P (Ei ∣ A)

0.03

0.06

1

https://dl.doubtnut.com/l/_PFw2SFzTXDnf
https://dl.doubtnut.com/l/_9VwkxMG5fnir


32. Express  in the simplest form

Watch Video Solution

tan− 1( ), < x <
cos x

1 − sinx

−3π
2

π

2

33. If a is a square matrix of order 3 such that  then �nd the

value of |A|

Watch Video Solution

A2 = 2A

34. show that 

Watch Video Solution

if A = [
3 1

−1 2
], A2 − 5A + 7I = 0.

35. Find the values (s) of k so that the following function is continuous at

x=0 

Watch Video Solution

f(x) = {
 if x ≠ o

Ifx = 0

1 − cos kx
x sin x

1
2

https://dl.doubtnut.com/l/_9VwkxMG5fnir
https://dl.doubtnut.com/l/_pT8UXChS7rVx
https://dl.doubtnut.com/l/_MZbOpejC9z6b
https://dl.doubtnut.com/l/_za6cE62FKpMH


36. Find the equation of the normal to the curve 

perpendicular to the line .

Watch Video Solution

y = x + , x > 0
1

x

3x − 4y = 7

37. 

Watch Video Solution

∫  dx
1

cos2 x(1 − tanx)2

38. Evaluate 

Watch Video Solution

∫
1

0

x(1 − x)ndx

39. Find the area of the region bounded by the parabola  and the

line 

Watch Video Solution

y2 = 8x

x = 2

https://dl.doubtnut.com/l/_MxLA4PlxdwCs
https://dl.doubtnut.com/l/_QTyzNmRkvNfD
https://dl.doubtnut.com/l/_XdJi9sVZFHaU
https://dl.doubtnut.com/l/_LEXk9if1XxDQ


40. Solve the following di�erential equation: 

 given that .

Watch Video Solution

= x3 cos ecy
dy

dx
y(0) = 0

41. Find the area of the parallelogram whose one side and a diagonal are

represented by coinitial vectors respectively

Watch Video Solution

î − ĵ + k̂ and 4 î + 5k̂

42. Find the vector equation of the plane that passes through the point

(1,0,0) and contains the line 

Watch Video Solution

→
r = λĵ

43. A refrigerator box contains 2 milk chocolates and 4 dark chocolates.

Two chocolates are drawn at random. Find the probability distribution of

https://dl.doubtnut.com/l/_8lCOwmlSnLe8
https://dl.doubtnut.com/l/_JcNG3I7SAiJT
https://dl.doubtnut.com/l/_DozqX6W6A8lu
https://dl.doubtnut.com/l/_u3kbxQUy1TDc


the number of milk chocolates. What is the most likely outcome?

Watch Video Solution

44. Given that E and F are events such that

 Find 

Watch Video Solution

P (E) = 0.8, P (F ) = 0.7, P (E ∩ F ) = 0.6. P (E ∣ F )

45. Check whether the relation R in the set Z of integers de�ned as

 is divisible by 2} is re�exive, symmetric or transitive.

Write the equivalence class containing 0 i.e. [0].

Watch Video Solution

R = {(a, b) : a + b

46. If  �nd 

Watch Video Solution

y = ex sin2 x + (sinx)x,
dy

dx

https://dl.doubtnut.com/l/_u3kbxQUy1TDc
https://dl.doubtnut.com/l/_2QImqwcXeFXx
https://dl.doubtnut.com/l/_bs4D2z7GRgyq
https://dl.doubtnut.com/l/_RknQ2oqthPxH


47. Prove that the greatest integer function de�ned by

 is not di�erentiable at 

Watch Video Solution

f(x) = [x], 0 < x < 2 x = 1

48. If  �nd  at 

Watch Video Solution

x = a secθ, y = b tan θ
d2y

dx
2

x =
π

6

49. Find the intervals in which the function f given by 

 is 

(a) Strictly increasing (b ) strictly decreasing

Watch Video Solution

f(x) = tanx − 4x, x ∈ (0, )
π

2

50. �nd 

Watch Video Solution

∫ dx.
x2 + 1

(x2 + 2)(x2 + 3)

https://dl.doubtnut.com/l/_VAer6BNsAX89
https://dl.doubtnut.com/l/_kQtYsLydHzVv
https://dl.doubtnut.com/l/_R98js8xCtcCZ
https://dl.doubtnut.com/l/_9tKLKSwIPs8J


51. Find the area of the region bounded by the curves 

 axis in the �rst quadrant

Watch Video Solution

x2 + y2 = 4, y = √3x and x −

52. Find the area of the ellipse  using integration

Watch Video Solution

x2 + 9y2 = 36

53. Find the general solution of the following di�erential equation:

Watch Video Solution

xdy − (y + 2x2)dx = 0

54. If  �nd  Using  solve the system of

linear equations 

⎡
⎢
⎣

1 2 0

−2 −1 −2

0 −1 1

⎤
⎥
⎦

, A− 1. A− 1,

x − 2y = 10, 2x − y − z = 8, − 2y + z = 7.

https://dl.doubtnut.com/l/_9tKLKSwIPs8J
https://dl.doubtnut.com/l/_Sat25BW6sWj8
https://dl.doubtnut.com/l/_CewXBxYqRjoc
https://dl.doubtnut.com/l/_6cinbEEHHdyz
https://dl.doubtnut.com/l/_UDawsWMC8nHZ


Watch Video Solution

55. Evaluate the product AB , where 

  

hence solve the system of linear equations 

  

  

Watch Video Solution

A =
⎡
⎢
⎣

1 −1 0

2 3 4

0 1 2

⎤
⎥
⎦

and B =
⎡
⎢
⎣

2 2 −4

−4 2 −4

2 −1 5

⎤
⎥
⎦

x − y = 3

2x + 3y + 4z = 17

y + 2z = 7

56. Find the shortest distance between the lines 

If the lines intersect �nd their point of intersection

Watch Video Solution

→
r = 3 î + 2ĵ − 4k̂ + λ( î + 2ĵ + 2k̂) and

→
r = 5 î − 2ĵ + μ(3 î + 2ĵ + 6

https://dl.doubtnut.com/l/_UDawsWMC8nHZ
https://dl.doubtnut.com/l/_3gSSbGlX3MIz
https://dl.doubtnut.com/l/_sNZDrisvs631


57. Find the foot of the perpendicular drawn from the point (-1, 3, -6) to

the plane Also �nd the equation and length of the

perpendicular

Watch Video Solution

2x + y − 2z + 5 = 0

58. Solve the L.P.P graphically:

Maximize   

subject to constraints , 

  

  

  

Watch Video Solution

Z = x + 2y

x + 2y ≥ 100

2x − y ≤ 0

2x + y ≤ 200

x, y ≥ 0

59. The corner points of the feasible region determined by the system of

linear constraints are as shown below: 

https://dl.doubtnut.com/l/_sWs5P5WbnaLv
https://dl.doubtnut.com/l/_hxmvi9PJfjCJ
https://dl.doubtnut.com/l/_6o8DAvvIuAiL


 

Let  be the objective function. Find the maximum and

minimum value of Z and also the corresponding points at which the

maximum and minimum value occurs.

Watch Video Solution

Z = 3x − 4y

60. The corner points of the feasible region determined by the system of

linear constraints are as shown below: 

https://dl.doubtnut.com/l/_6o8DAvvIuAiL
https://dl.doubtnut.com/l/_XZXSPsJSlVZF


 

Let  where  be the objective function. Find the

condition on p and q so that the maximum value of Z occurs at

Also mention the number of optimal solutions in

this case.

Watch Video Solution

Z = px + qy p, q > 0

B(4, 10) and C(6, 8)

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

