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Part A

1. Define 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/_wuxJxJJmFHAq


2. Write 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 find 

Watch Video Solution

∣∣A
− 1∣∣

https://dl.doubtnut.com/l/_fSkQlpXP8b4Z
https://dl.doubtnut.com/l/_hxehhnxdBhSC
https://dl.doubtnut.com/l/_ShOpYd9CUAvG


5. If  find 

Watch Video Solution

y = ex
3 dy

dx

6. Find 

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/_sbwbCp6kDAr9
https://dl.doubtnut.com/l/_y5agsQuPFA5r
https://dl.doubtnut.com/l/_atS9yPiHhbZ2
https://dl.doubtnut.com/l/_1zguqhgPqied


8. If a line makes angle  and  with the

positive direction of x,y and z axis respectively , find its

direction cosines.

Watch Video Solution

90∘ , 60∘ 30∘

9. Define optimal solution in linear programming

problem .

Watch Video Solution

10. If  and 

find 

Watch Video Solution

P (A) = , P (B) =
7
13

9

13
P (A ∩ B) =

4
13

P (A/B)

https://dl.doubtnut.com/l/_1zguqhgPqied
https://dl.doubtnut.com/l/_lT7pLgocU6CT
https://dl.doubtnut.com/l/_5lGBAAaooDFL


Part B

1. Let * be a binary operation on Q defind by

 Determine whether * is

associative or not.

Watch Video Solution

a ⋅ b = , ∀a, b ∈ Q
ab

2

2. If  then find the

value of x.

Watch Video Solution

sin(sin− 1( ) + cos − 1 x) = 1
1

5

https://dl.doubtnut.com/l/_5lGBAAaooDFL
https://dl.doubtnut.com/l/_bgxCFS52I9KZ
https://dl.doubtnut.com/l/_zPga0vfoiiNV


3. Write 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

(-2,3), (3,2) and (-1,-8) by using determinant method.

Watch Video Solution

5. Differentiate  with respect to x.

Watch Video Solution

xsin x, x > 0

https://dl.doubtnut.com/l/_1ivom1HKZeAz
https://dl.doubtnut.com/l/_mh6E9hhvN2qg
https://dl.doubtnut.com/l/_OUYDqEviavWz


6. Find  if 

Watch Video Solution

dy

dx
x2 + xy + y2 = 100

7. Find the slope of the tangent to the curve

 at x=2

Watch Video Solution

y = x3 − x

8. Integrate  with respect to x.

Watch Video Solution

etan − 1 x

1 + x2

https://dl.doubtnut.com/l/_LCVE3yPdqLc0
https://dl.doubtnut.com/l/_rwEKxJF84Tz4
https://dl.doubtnut.com/l/_rYo3dadU5dXc
https://dl.doubtnut.com/l/_fwACkTiuVnLb


9. Evaluate : 

Watch Video Solution

∫
3

2

xdx

x2 + 1

10. find the order and degree of the differential

equation:

View Text Solution

11. Find the projection of the vector  on the

vector 

Watch Video Solution

î + 3ĵ + k̂

7 î − ĵ + 8k̂

https://dl.doubtnut.com/l/_fwACkTiuVnLb
https://dl.doubtnut.com/l/_c167E4X0hqPH
https://dl.doubtnut.com/l/_77E4oEEkBPvZ
https://dl.doubtnut.com/l/_guYe8E2e7Biy


12. Find the area of the parallelogram whose adjacent

sides are determined by the vecor 

and 

Watch Video Solution

→
a = 3 î + ĵ + 4k̂

→
b = î − ĵ + k̂

13. Find the angle between the planes whose vector

equations are  and 

Watch Video Solution

→
r . (2 î + 2ĵ − 3k̂) = 5

→
r . (3 î − 3ĵ + 5k̂) = 3

14. A random variable X has the following probability

distribution : 

https://dl.doubtnut.com/l/_guYe8E2e7Biy
https://dl.doubtnut.com/l/_1vwLHgZS8iZM
https://dl.doubtnut.com/l/_YnQ1nJrsENf7


Part C

 


find the value of k

Watch Video Solution

15. A random variable X has the following probability

distribution : 

 


Watch Video Solution

P(X ≥ 2)

https://dl.doubtnut.com/l/_YnQ1nJrsENf7
https://dl.doubtnut.com/l/_UkfV8U72COoY


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( ) + tan− 1( ) = tan− 1( )
1

2

1

7

31

17

3. By using elementary transformations , find the

inverse of the matrix

https://dl.doubtnut.com/l/_usnEecyPpzdf
https://dl.doubtnut.com/l/_rEPQ7ZJk0swB
https://dl.doubtnut.com/l/_uvONk5B0bSU4


View Text Solution

4. If x= sint, y= cos2t then prove that 

Watch Video Solution

= − 4 sin t
dy

dx

5. Verify Roll's theorem for the function

Watch Video Solution

f(x) = x2 + 2, x ∈ [ − 2, 2]

6. Find two number whose sum 24 and whose product

is as large as possible.

https://dl.doubtnut.com/l/_uvONk5B0bSU4
https://dl.doubtnut.com/l/_sN1M7MKbyj2q
https://dl.doubtnut.com/l/_U7qSSWaCC7C3
https://dl.doubtnut.com/l/_PQGRomcGmJEc


Watch Video Solution

7. Find 

Watch Video Solution

∫
xdx

(x + 1)(x + 2)

8. Find 

Watch Video Solution

∫ex sinxdx

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

 and line y=4

Watch Video Solution

y = x2

https://dl.doubtnut.com/l/_PQGRomcGmJEc
https://dl.doubtnut.com/l/_xNi1RCsjdGQt
https://dl.doubtnut.com/l/_BhX6EybpWIgE
https://dl.doubtnut.com/l/_J5ZIMbxoS2Ye


Watch Video Solution

10. Form the differential equation representing the

family of curves  where a,b are

arbitrary constant.

Watch Video Solution

y = a sin(x + b)

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

divides the line joining the points A and B having

position vectors  and  internally in ratio m:n is

Watch Video Solution

→
a

→
b

m
→
b + n

→
a

m + n

https://dl.doubtnut.com/l/_J5ZIMbxoS2Ye
https://dl.doubtnut.com/l/_BlnQrlGZdfwR
https://dl.doubtnut.com/l/_fmvd3TyLMeim


12. Find x such that the four points A(3,2,1), B(4,x,5),

C(4,2,-2) and D(6,5,-1) are coplanar

Watch Video Solution

13. Find the equation of the plane through the

intersection of the planes

 and the

point (2,2,1)

Watch Video Solution

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

https://dl.doubtnut.com/l/_ktkXPdUTeCaU
https://dl.doubtnut.com/l/_1eYTK4YLB3mF


Part D

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 first bag.

Watch Video Solution

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

Show that the function  defind by 

 Is invertible and write the inverse of f.

R+

f :R+ → [4, ∞]

f(x) = x2 + 4

https://dl.doubtnut.com/l/_ad9dPmUgxn7C
https://dl.doubtnut.com/l/_HWFKFtbNcgdP


Watch Video Solution

2. If

calculate AC, BC and (A+B)C. Also verify that

(A+B)C=AC+BC

Watch Video Solution

A =
⎡
⎢
⎣

0 6 7

−6 0 8

7 −8 0

⎤
⎥
⎦

, B =
⎡
⎢
⎣

0 1 1

1 0 2

1 2 0

⎤
⎥
⎦

, C =
⎡
⎢
⎣

2

−2

3

⎤
⎥
⎦

3. Solve the following system of linear equations by

matrix method. 

x-y+2z=7 

https://dl.doubtnut.com/l/_HWFKFtbNcgdP
https://dl.doubtnut.com/l/_vsy805UDw8r7
https://dl.doubtnut.com/l/_67RXhcDcNmbG


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

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

12cm3 /s

https://dl.doubtnut.com/l/_67RXhcDcNmbG
https://dl.doubtnut.com/l/_i3GL8hArpibd
https://dl.doubtnut.com/l/_i7HGSVXQPYqS


the radius of the base. How fast is the height of the

sand cone increasing when the height is 4cm?

Watch Video Solution

6. Find 

Watch Video Solution

∫
1

x2 − 6x + 13

7. Using integration find the area of the region

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

and (3,1).

Watch Video Solution

https://dl.doubtnut.com/l/_i7HGSVXQPYqS
https://dl.doubtnut.com/l/_LU4mnop9BySw
https://dl.doubtnut.com/l/_xGaDHEGFjwkE


8. Find the general solution of the differential

equation 

Watch Video Solution

x + 2y = x2 logx
dy

dx

9. Derive the equation of a line space passing through

two given points both in vector and cartesian form.

Watch Video Solution

10. If a fair coin is tossed 10 times, find the probability

of 

Exactly six heads

https://dl.doubtnut.com/l/_PUTKbnjQJWAE
https://dl.doubtnut.com/l/_rlEdn7AU2Cqx
https://dl.doubtnut.com/l/_rQ8uSbdwWBnX


Part E

Watch Video Solution

11. If a fair coin is tossed 10 times, find the probability

of 

Atleast six heads.

Watch Video Solution

1. Evaluate dx

Watch Video Solution

∫
a

0

√x

√x + √a − x

https://dl.doubtnut.com/l/_rQ8uSbdwWBnX
https://dl.doubtnut.com/l/_1pN95uBUXs2n
https://dl.doubtnut.com/l/_OpojeCIteCrt


2. Prove that

Watch Video Solution

∣
∣
∣
∣
∣

x + y + 2z x y

z y + z + 2x y

z x z + x + 2y

∣
∣

∣

∣
∣

= 2(x + y + z)
3

3. Minimize and Maximize Z = 3x + 9y subject to the

constraints 

 


x+y  


 


, y  0 by the graphical method .

Watch Video Solution

x + 3y ≤ 60

≥ 10

x ≤ y

x ≥ 0 ≥

https://dl.doubtnut.com/l/_rdTcjLmSgP3b
https://dl.doubtnut.com/l/_d4yQ0dR1fSrI


4. Find the relationship between a and b so that the

function f defind by  is

continuous at x=3

Watch Video Solution

f(x) = {
ax + 1 if x ≤ 3

bx + 3 if x > 3

https://dl.doubtnut.com/l/_ewJarFtVMn8P

