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Part A

1. Bijective function

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_k3cgYg9LjNfZ
https://dl.doubtnut.com/l/_MqGEhLsfNc7X


2. Which of the following of the principal value

branch of  ?

Watch Video Solution

cos − 1 x

3. Construct a  matrix, , whose

elements are given by 

Watch Video Solution

2 × 2 A = [aij]

aij =
i

j

4. If A is an invertible matrix of order 2, then det

is equal to(a) det (A) (B)  (C) 1 (D) 0

Watch Video Solution

(A− 1)
1

det(A)

https://dl.doubtnut.com/l/_MqGEhLsfNc7X
https://dl.doubtnut.com/l/_bGgtxivRnTMU
https://dl.doubtnut.com/l/_WNQHt6S9Ummz


5. If 

Watch Video Solution

y = e3x,  find 
dy

dx

6. Evaluate: 

Watch Video Solution

∫  dx
x3 − 1

x2

7. Find the unit vector in the direction of the vector

.

Watch Video Solution

→
a = î + ĵ + 2k̂

https://dl.doubtnut.com/l/_WNQHt6S9Ummz
https://dl.doubtnut.com/l/_dBJao3mkomAY
https://dl.doubtnut.com/l/_wp6tcg9v7uho
https://dl.doubtnut.com/l/_gGe7lt6Zy58q


8. If a line makes angle , and with the

positive direction of x, y and z-axis respectively, �nd

its direction cosines.

Watch Video Solution

90o 60o 30o

9. De�ne optimal solution in linear programming

problem.

Watch Video Solution

https://dl.doubtnut.com/l/_gGe7lt6Zy58q
https://dl.doubtnut.com/l/_6LbJY02ZJ6mL
https://dl.doubtnut.com/l/_ybb3b4I1ziSi


Part B

10. If  and 

�nd 

Watch Video Solution

P (A) , P (B) =
7

13

9

13
P (A ∩ B) = ,

4

13

P( ).
A

B

1. The identity element for the binary operation 

de�ned on Q - {0} as  is

Watch Video Solution

∗

a ∗ b = , ∀a, b ∈ Q − {0}
ab

2

https://dl.doubtnut.com/l/_bl0VB8YOkm3Y
https://dl.doubtnut.com/l/_nRpFDHtlw18v


2. If , then �nd the

value of x.

Watch Video Solution

sin( + cos − 1 x) = 1
sin− 1 1

5

3. Write the following in the simplest form of

Watch Video Solution

tan− 1( ), 0 < x <
cos x − sinx

cos x + sinx

π

2

4. Find the area of the triangle whose vertices are:

W h Vid S l i

( − 2, − 3), (3, 2), ( − 1, − 8)

https://dl.doubtnut.com/l/_d3MSUG4t2U7a
https://dl.doubtnut.com/l/_KUO5n5BeCjX5
https://dl.doubtnut.com/l/_5QLX3qVbmxT9


Watch Video Solution

5. Di�erentiate  with respect to x.

Watch Video Solution

xsin x

6. Find in the following:

Watch Video Solution

dy

dx
x2 + xy + y2 = 100

7. Find the slope of the tangent to the curve

 .

Watch Video Solution

y  =  x3  x  at  x  =  2

https://dl.doubtnut.com/l/_5QLX3qVbmxT9
https://dl.doubtnut.com/l/_JdEXBBOa41Td
https://dl.doubtnut.com/l/_tuq32wOKzmRJ
https://dl.doubtnut.com/l/_lxYAko2A37js


8. Integrate the functions 

Watch Video Solution

etan ^ (( − 1)s)

1 + x2

9. Evaluate the de�nite integrals 

Watch Video Solution

∫23
xdx

x2 + 1

10. �नचे �दए ��ेक अवकलज समीकरण क� कोिट एवं घात (य�द

प�रभािषत हो) �ात क��जए- 

h id l i

( )
2

+ ( )
3

+ ( )
4

+ y5 = 0
d3y

dx
3

d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_lxYAko2A37js
https://dl.doubtnut.com/l/_lSAFsA1RUiA6
https://dl.doubtnut.com/l/_A0r49Gmc1DD1
https://dl.doubtnut.com/l/_3eja0mFIUEwk


Watch Video Solution

11. �nd the projection of the vector  on

the vector 

Watch Video Solution

î + 3ĵ = 7k̂

7 î − ĵ + 8k̂

12. Find the area of the parallelogram whsoe adjacent

sides are given by the vectors

Watch Video Solution

→
a = 3 î + ĵ + 4k̂ and

→
b = î − ĵ + k̂

https://dl.doubtnut.com/l/_3eja0mFIUEwk
https://dl.doubtnut.com/l/_7GmdIrymPdML
https://dl.doubtnut.com/l/_N5qGc965KChr


13. Find the angle between the planes whose vector

equations are 

 and vecr.(3hati-

3hatj+5hatk)=3`.

Watch Video Solution

→
r . (2 î + 2ĵ − 3k̂) = 5

14. Probability distribution of x is 

 

Find k .

Watch Video Solution

x 0 1 2 3 4

p(X1) 0.1 k 2k 2k k

https://dl.doubtnut.com/l/_3hH4a8QlxRl0
https://dl.doubtnut.com/l/_zDXZqxVkWfTa


Part C

1. Show that the relation R in the set

 given by  is

even }, is an equivalence relation.

Watch Video Solution

A = {1, 2, 3, 4, 5} R = {(a, b) : |a − b|

2. Prove that: 

Watch Video Solution

2 + =
tan− 1 1

2

tan− 1 1

7

tan− 1(31)

17

https://dl.doubtnut.com/l/_VBPmmq0SPcE5
https://dl.doubtnut.com/l/_Cc7XUZBb4pbH


3. Using elementary transformations, �nd the inverse

of the matrix

Watch Video Solution

[1327]

4. If x=sint, y=cos 2t then prove that =-sin t

Watch Video Solution

dy

dx

5. Verify Rolle's theorem for the function

Watch Video Solution

f(x) = x2 + 2, x ∈ [ − 2, 2]

https://dl.doubtnut.com/l/_RxkaRHKEpjKo
https://dl.doubtnut.com/l/_OWJMJr0P82xV
https://dl.doubtnut.com/l/_KsOsIh1GEtTh


6. Find two numbers whose sum is 24 and whose

product is as large as possible.

Watch Video Solution

7. Evaluate: 

Watch Video Solution

∫ dx
x

(x + 1)(x + 2)

8. Find 

Watch Video Solution

∫ex sinxdx

https://dl.doubtnut.com/l/_6gYzMr7vOR3d
https://dl.doubtnut.com/l/_0YuzFp14RMLI
https://dl.doubtnut.com/l/_lUQ4L9NldyOp
https://dl.doubtnut.com/l/_bcuazTs5EFyJ


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

and the line .

Watch Video Solution

y = x2 y = 4

10. Form the di�erential equation representing the

family of curves , where a, b are

arbitrary constants.

Watch Video Solution

y = as ∈ (x + b)

11. Show that the position vector of the point P, which

divides the line joining the points A and B having

https://dl.doubtnut.com/l/_bcuazTs5EFyJ
https://dl.doubtnut.com/l/_XsMtI1IqM56R
https://dl.doubtnut.com/l/_EXZZwjnlt3S6


position vectors  internally in the ratio 

Watch Video Solution

→
a and

→
b

m : n  is 
m

→
b + n

→
a

m + n

12. Find x such that the four points , 

, and are coplanar

Watch Video Solution

A (3,  2,  1)

B(4, x,  5) C (4,  2,  2) D (6,  5,  1)

13. Find the equation of the plane through the

intersection of the planes

https://dl.doubtnut.com/l/_EXZZwjnlt3S6
https://dl.doubtnut.com/l/_ubl5ms5p1QU3
https://dl.doubtnut.com/l/_y6dqLJxH16G8


Part D

 and

the point (2,2,1).

Watch Video Solution

3x − y + 2z − 4 = 0 and x + y + z − 2 = 0

14. A bag contains 4 red and 4 black balls, another

bag contains 2 red and 6 black balls. One of the two

bags is selected at random and a ball is drawn from

the bag which is found to be red. Find the probability

that the ball is drawn from the �rst

Watch Video Solution

https://dl.doubtnut.com/l/_y6dqLJxH16G8
https://dl.doubtnut.com/l/_v1Z3A2xtbzXG


1. Let R+ be the set of all non-negative real numbers.

Show that the function  given by 

 is invertible and write the inverse of f.

Watch Video Solution

f :R + → [4, ∞]

f(x) = x2 + 4

2. If , , 

Calculate AC, BC and . Also,

verify that 

Watch Video Solution

A = [067 − 6087 − 80] B = [011102120]

C = [2 − 23] (A + B)C

(A + B)C = AC + BC

https://dl.doubtnut.com/l/_LlZG0nv1JFNj
https://dl.doubtnut.com/l/_eWJYDOAJVsXc


3. Solve the following system of linear equations by

matrix method. 

x-y+2z=7 

3x+4y-5z=-5 

2x-y+3z=12

Watch Video Solution

4. If , show that 

Watch Video Solution

y = (tan− 1 x)
2

(x2 + 1)
2
y2 + 2x(x2 + 1)y1 = 2

https://dl.doubtnut.com/l/_UtHlboNeeiyq
https://dl.doubtnut.com/l/_YDjBGfcwpARo


5. Sand is pouring from a pipe at the rate of

 . The falling sand forms a cone on the

ground in such a way that the height of the cone is

always one-sixth of the radius of the base. How fast is

the height of the sand cone increasing when the

height is 4 cm?

Watch Video Solution

12 cm3 /s

6. Find the integral of  with respect to x and

hence �nd .

Watch Video Solution

1

x2 + a2

∫ dx
1

x2 − 6x + 13

https://dl.doubtnut.com/l/_qhyAs7MKRr9N
https://dl.doubtnut.com/l/_EWy4GgqRmg6T
https://dl.doubtnut.com/l/_xHrYSePvMIis


7. Using integration �nd the area of region bounded

by the triangle whose vertices are (1, 0), (2, 2) and (3,

1).

Watch Video Solution

8. Solution of the di�erential equation

 is

Watch Video Solution

x + 2y = x2 logx
dy

dx

9. Derive the equation of a line in space passing

through two given plots both in vector and Cartesian

https://dl.doubtnut.com/l/_xHrYSePvMIis
https://dl.doubtnut.com/l/_bDJ1LuAkVWef
https://dl.doubtnut.com/l/_YAIMowSmNPUu


Part E

form.

Watch Video Solution

1. If a fair coin is tossed 10 times, �nd the probability

of (i) exactly six heads (ii) at least six heads (iii) at

most six heads

Watch Video Solution

https://dl.doubtnut.com/l/_YAIMowSmNPUu
https://dl.doubtnut.com/l/_0DE4Ujtltl5H


2. Prove that :

Watch Video Solution

∣
∣
∣
∣
∣

x + y + 2z x y

z y + z + 2x y

z x x + a + 2y

∣
∣ 
∣ 
∣
∣

= 2(x + y + )
3

3. Solve the following L.P.P graphically 

Minimise and maximise z = 3x + 9y 

Subject to the constraints   

  

  

Watch Video Solution

x + 3y ≤ 60

x + y ≥ 10

x ≤ y

x ≥ 0, y ≥ 0

https://dl.doubtnut.com/l/_J67uXASYH41U
https://dl.doubtnut.com/l/_QQbHjuxsP6fd


https://dl.doubtnut.com/l/_QQbHjuxsP6fd

