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Part A

1. Define Binary Operation.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_rRi4DS06ShKK
https://dl.doubtnut.com/l/_V6GyoXdvffoA


2. Find the principal value of the following:

Watch Video Solution

cos − 1( − )
1

√2

3. Define a scalar matrix.

Watch Video Solution

4. Find the value of x for which 

Watch Video Solution
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5. sin(x2 + 5)

https://dl.doubtnut.com/l/_V6GyoXdvffoA
https://dl.doubtnut.com/l/_IH10tyDa8VHf
https://dl.doubtnut.com/l/_JB0c0oDGTEpg
https://dl.doubtnut.com/l/_Ca5f282Cs4kH


Watch Video Solution

6. .

Watch Video Solution

∫(1 + x)√xdx

7. Find a value of x for which  is a unit vector.

Watch Video Solution

x( î + ĵ + k̂)

8. If a line has direction ratios 2,-1,-2 then determine its

direction cosines.

Watch Video Solution

https://dl.doubtnut.com/l/_Ca5f282Cs4kH
https://dl.doubtnut.com/l/_zcoavkhKePLq
https://dl.doubtnut.com/l/_V2OyhWcb6ZPC
https://dl.doubtnut.com/l/_HNW88ufNvimG
https://dl.doubtnut.com/l/_XmPBNqU5o5Zz


Part B

9. Defione objective function in Linear Programming

Problem.

Watch Video Solution

10. If P(E)=0.6, P(F)=0.3  then find .

Watch Video Solution

P (E ∩ F ) = 0.2 P (F /E)

1. Show that the function  given by f(x)=2x is one-

one but not onto.

Watch Video Solution

f :N → N

https://dl.doubtnut.com/l/_XmPBNqU5o5Zz
https://dl.doubtnut.com/l/_5Z0nyrVInAe9
https://dl.doubtnut.com/l/_6QUiC2UdThdl


2. Prove that 

Watch Video Solution

sin− 1 x + cos − 1 x = , x ∈ [ − 1, 1]
π

2

3. Write , in the simplest form.

Watch Video Solution

cot − 1( ), x > 1
1

√x2 − 1

4. Find area of the triangle with vertices (2,7),(1,1),(10,8).

Watch Video Solution

5. Find  if y = (logx)
cos xdy

dx

https://dl.doubtnut.com/l/_6QUiC2UdThdl
https://dl.doubtnut.com/l/_x7vME9kGxfYF
https://dl.doubtnut.com/l/_PzHp1SgjuRjb
https://dl.doubtnut.com/l/_yA8vzLagLCGF
https://dl.doubtnut.com/l/_hdQHVHcsJkaq


Watch Video Solution

6. If  find .

Watch Video Solution

ax + by2 = cos y
dy

dx

7. Find the approximate change in the volume V of a cube of

side x meters caused by increasing side by 2%.

Watch Video Solution

8. .

Watch Video Solution

∫ dx
1

cos2 x(1 − tanx)2

https://dl.doubtnut.com/l/_hdQHVHcsJkaq
https://dl.doubtnut.com/l/_DLNN2l2MnIWZ
https://dl.doubtnut.com/l/_EzuTQ2MA65NT
https://dl.doubtnut.com/l/_SxoU24vvEsk1


9. Find .

Watch Video Solution

∫sin 2x cos 3xdx

10. Find the order and degree, it defined of the differential

equation 

Watch Video Solution

+ = 0
d4y

dx
4

sin(d3y)

dx
3

11. If  then

find .

Watch Video Solution
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https://dl.doubtnut.com/l/_hZEA4WYQPBqI
https://dl.doubtnut.com/l/_aHxmnt2KWKH1
https://dl.doubtnut.com/l/_EcEyeazuWZP1


12. Find the projection of the vector

Watch Video Solution

→
a = 2 î + 3ĵ + 2k̂ and

→
b = î − ĵ + k̂

13. Find the distance of the point (3,-2,1) from the plane 2x-

y+2z+3=0.

Watch Video Solution

14. Probability of solving problem independently by A and B

are respectively. If both try to solve the problem

independently, find the probability the problem is solved.

Watch Video Solution

https://dl.doubtnut.com/l/_4oOzA6ikJI4P
https://dl.doubtnut.com/l/_MCDjIoPu4jDe
https://dl.doubtnut.com/l/_zF0Y2ekPwFU6


Part C

1. Check whether the relation R in IR of real numbers

defined by  is reflexive, symmetric or

transitive.

Watch Video Solution

R = {(a, b) : a < b3}

2. 

Watch Video Solution

cos − 1 + cos − 1 = cos − 14

5

12

13

33

65

https://dl.doubtnut.com/l/_zF0Y2ekPwFU6
https://dl.doubtnut.com/l/_HBCANRjSGamb
https://dl.doubtnut.com/l/_nYI6qehQHUJx


3. By using elementary transformations, find the inverse of

Watch Video Solution

A = [
1 2

2 −1
]

4. If  then show that 

Watch Video Solution

x = a(θ + sin θ), y = a(1 − cos θ)

= tan( )
dy

dx

θ

2

5. Verify Rolle's theorem for the function

.

Watch Video Solution

f(x) = x2 + 2x − 8, x ∈ [ − 4, 2]

https://dl.doubtnut.com/l/_4Iqa8zOwgvV6
https://dl.doubtnut.com/l/_r32SFQ8rz0pv
https://dl.doubtnut.com/l/_4JCfRBMAfJgH


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

 is increasing.

Watch Video Solution

f(x) = 2x3 − 3x2 − 36x + 7

7. Find .

Watch Video Solution

∫x logxdx

8. Evaluate 

Watch Video Solution

∫

0

dx

π

2

sinx

1 + cos2 x

https://dl.doubtnut.com/l/_I9xGTOfZyRwL
https://dl.doubtnut.com/l/_Wuk7EUmq4kDn
https://dl.doubtnut.com/l/_cl7ltz1REVrU


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

 and the line x=3.

Watch Video Solution

y2 = 4x

10. If  represents family of curves, where a

and b are arbitrary constant. Form the differential equation.

Watch Video Solution

y = ae3x + be− 2x

11. Find a unit vector perpendicular to each of the vector

, where 

Watch Video Solution

(
→
a +

→
b ) and (

→
a −

→
b )

→
a = î + ĵ + k̂,

→
b = î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_R5sSAWwq7zY4
https://dl.doubtnut.com/l/_JeyZxmLldqMf
https://dl.doubtnut.com/l/_X4gauBLZsRAe


12. Show that the four points which position vectors.

are coplanar.

Watch Video Solution

4 î + 8ĵ + 12k̂, 2 î + 4ĵ + 6k̂, 3 î + 5ĵ + 4k̂ and 5 î + 8ĵ + 5k̂

13. An insurance company insured 2000 scooter drivers,

4000 car drivers and 6000 truck drivers. The probability of

an accident is 0.01, 0.03 and 0.15 respectively. One of the

insured person meets with an accident. What is the

probability that he is a cooter driver?

Watch Video Solution

https://dl.doubtnut.com/l/_X4gauBLZsRAe
https://dl.doubtnut.com/l/_ZTxM3KZZ31TP
https://dl.doubtnut.com/l/_NMVS0STnQgHg


Part D

1. Prove that the funciton  defined by f(x)=4x+3 is

invertible and find the inverse of f.

Watch Video Solution

f :R → R

2. If  then show that 

Watch Video Solution

A =
⎡
⎢
⎣

1 2 3

3 −2 1

4 2 1

⎤
⎥
⎦

A3 − 23A − 40I = 0

3. Solve the following system of linear equations by matrix

method. 

https://dl.doubtnut.com/l/_Egd3155qVSct
https://dl.doubtnut.com/l/_X8jR09n369LA
https://dl.doubtnut.com/l/_drXYJVDayTSM


3x-2y+3z=8 

2x+y-z=1 

4x-3y+2z=4

Watch Video Solution

4. If . Show that 

Watch Video Solution

y = (sin− 1 x)

(1 − x2) − x( ) = 0
d2y

dx
2

dy

dx

5. The length x of a rectangle is decreasing at the rate of 3

cm/min and the width y is increasing at the rate of

2cm/min. When x=10cm and y=6cm, find the ration of

change (i) the perimeter and (ii) the area of the reactangle.

https://dl.doubtnut.com/l/_drXYJVDayTSM
https://dl.doubtnut.com/l/_QZWcTMAwP5iP
https://dl.doubtnut.com/l/_zA1oSVNh1JFm


Watch Video Solution

6. Find the integral of  with respectto x and hence

evaluate 

Watch Video Solution

1

x2 − a2

∫ dx
1

x2 − 16

7. Using the method of integration, find the smaller area

enclosed by the circle  and the line x+y=2.

Watch Video Solution

x2 + y2 = 4

8. Find the general solution of the differential equation

.+ (secx)y = tanx, (0 ≤ x ≤ )
dy

dx

π

2

https://dl.doubtnut.com/l/_zA1oSVNh1JFm
https://dl.doubtnut.com/l/_zRoEpRP9trkq
https://dl.doubtnut.com/l/_EegBvGT7Lz3F
https://dl.doubtnut.com/l/_tDy82fPFVfXI


Watch Video Solution

9. Derive the equation of a line in space passing through a

given pont and parallel to a given vector in both vector and

Cartesian form.

Watch Video Solution

10. Five cards are drawn successively with replacement from

a well shuffled deck of 52 cards. What is the probability that

(i) all the five cards are spades? 

only five three cards are spaces? 

(iii) none of spades?

Watch Video Solution

https://dl.doubtnut.com/l/_tDy82fPFVfXI
https://dl.doubtnut.com/l/_wgVkMqgaP8Ir
https://dl.doubtnut.com/l/_yp9hjbR4zjXq


Part E

1. Prove that  and hence

evaluate .

Watch Video Solution

∫
a

0
f(x)dx = ∫

a

0
f(a − x)dx

∫

0

dx

π

2

cos5 x

sin5 + x + cos5 x

2. सिद्ध कीजिए कि 

Watch Video Solution

∣
∣
∣
∣

1 + a 1 1

1 1 + b 1

1 1 1 + c
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= abc( + + + 1).
1

a

1

b

1

c

https://dl.doubtnut.com/l/_MOffCgpfqLjp
https://dl.doubtnut.com/l/_IfmnK14pfBoq


3. Solve the following problem graphically: 

Maximum and minimize 

Z=10500x+9000y 

Subject to the constraints 

 


 


Watch Video Solution

x + y ≤ 50

2x + y ≤ 80

x ≥ 0, y ≥ 0

4. Find the value of K, if 

Watch Video Solution

f(x) = {
Kx2 if x ≤ 2

3 if x > 2

https://dl.doubtnut.com/l/_UWDZ6O5pSPiF
https://dl.doubtnut.com/l/_4lvW1faUN0o4

