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Part A

1. The relation R on set A={1,2,3} is de�ned as R {(1,1),(2,2),(3,3),(1,2),(2,3)} is

not transitivie. Why?

Watch Video Solution

2. Write the range of .

Watch Video Solution

y = cos − 1 x

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_LysBAz9r5jai
https://dl.doubtnut.com/l/_amcQ14CumPvS


3. If a matrix has 5 elements what are the possilbe orders it can have?

Watch Video Solution

4. Find the values of x for which 

Watch Video Solution
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5. Find 

Watch Video Solution

,  if y = sin(ax + b)
dy

dx

6. .

Watch Video Solution

∫sec x(secx + tanx)dx

https://dl.doubtnut.com/l/_amcQ14CumPvS
https://dl.doubtnut.com/l/_RLdqSZ7UFYA0
https://dl.doubtnut.com/l/_lpk81TqlaOfL
https://dl.doubtnut.com/l/_lV6YG94Libc2
https://dl.doubtnut.com/l/_9UqkqMT93CCd


7. De�ne negative of a vector.

Watch Video Solution

8. The Cartesian equation of a line is . Write its

vector form.

Watch Video Solution

= =
x − 5

3

y − 4

7

z − 6

2

9. De�ne optimal solution in linear programming problem.

Watch Video Solution

10. Find 

Watch Video Solution

P (A/B),  if P (B) = 0.5 and P (A ∩ B) = 0.32

https://dl.doubtnut.com/l/_XSoLA3o35Mni
https://dl.doubtnut.com/l/_nt41y8DHULBv
https://dl.doubtnut.com/l/_93PGsBs7l1GC
https://dl.doubtnut.com/l/_uz0fYTbGaZRu


Part B

1. De�ne binary operation on a set. Verify whether the operation * is

de�ned on Q set of rational number by a *b=ab+1,  is binary or

not.

Watch Video Solution

∀a, b ∈ Q

2. Write  in the simplest form.

Watch Video Solution

tan− 1( ), 0 < x < π
√1 − cos x

1 + cos x

3. Find the value of 

Watch Video Solution

cos − 1(. cos )
13π

6

https://dl.doubtnut.com/l/_HNeQxMHnAOPT
https://dl.doubtnut.com/l/_DKswUn3D7b39
https://dl.doubtnut.com/l/_H8tM9MCwBUbp


4. If the area of the triangle with vertices (2,-6),(5,4) and (K,4) is 35 sq.

units, then �nd the values of K, using determinants.

Watch Video Solution

5. Find 

Watch Video Solution

,  if y = sec− 1( ), 0 < x <
dy

dx

1

2x2 − 1

1

√2

6. Di�erentiate  with respect to x.

Watch Video Solution

(sinx)
cos x

7. If the radius of a sphere is measured as 7 m with an error of 0.02m,

then approximate error in calculating its volume.

Watch Video Solution

https://dl.doubtnut.com/l/_PTPoNqBMSaUV
https://dl.doubtnut.com/l/_kv5CShiOVOYA
https://dl.doubtnut.com/l/_HFrGsbUJc1on
https://dl.doubtnut.com/l/_tCv2BFTawOoi
https://dl.doubtnut.com/l/_njBPHBe1D74A


8. Evaluate .

Watch Video Solution

∫cos 6x√1 + sin 6xdx

9. Integrate  with respect to x.

Watch Video Solution

xex

(1 + x)
2

10. Find the order and degree of the di�erential equation,

.

Watch Video Solution

xy, + x( )
2

− y = 0
d2y

dx
2

dy

dx

dy

dx

11. Find the projection of the vector

.

Watch Video Solution

→
a = î − ĵ + 3k̂  on the vector 

→
b = 2 î + 3ĵ + 2k̂

https://dl.doubtnut.com/l/_njBPHBe1D74A
https://dl.doubtnut.com/l/_Sv3KKmYpB2HM
https://dl.doubtnut.com/l/_Z7rZfQPieAsp
https://dl.doubtnut.com/l/_2PKOBpXufGrj


12. Find the area of the parallelogram whose adjacent sides are

determined by the vectors 

Watch Video Solution

→
a = î − ĵ + 3k̂ and

→
b = 2 î − 7ĵ + k̂

13. Find the angle between the line  and the plane

10x+2y-11z=3`

Watch Video Solution

= =
x + 1

2

y

3

z − 3

6

14. The random variable X has a probability distribution P(X) of the

following form, where K is some number  

(a) Determine the value of K. 

(b) Find .

Watch Video Solution

P (X) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

K if x =0

2K if x=1 

3K if x=2 

0 otherwise

P (X < 2)

https://dl.doubtnut.com/l/_NzgrYp37Vyze
https://dl.doubtnut.com/l/_XD8qq5QWDV6R
https://dl.doubtnut.com/l/_A1hNpzLGZ1ur


Part C

1. If  are given by by f(x)=cos x and ,

then shown that .

Watch Video Solution

f :R → R and g :R → R g(x) = 3x2

gof ≠ fog

2. Solve 

Watch Video Solution

tan− 1 2x + tan− 1 3x =
π

4

3. By using elementary operations, �nd the inverse of the matrix

Watch Video Solution

A = [
3 −1

−4 2
]

https://dl.doubtnut.com/l/_ChBvAR1N6FsV
https://dl.doubtnut.com/l/_IyCBhp5Gsrvf
https://dl.doubtnut.com/l/_f1rbjsyNjSB2


4. If , then proe that 

.

Watch Video Solution

x = a(θ − sin θ) and y = a(1 + cos θ)

= − cot( )
dy

dx

θ

2

5. Verify Mean Value Theorem if  in the interval 

.

Watch Video Solution

f(x) = x2 − 4x + 3

x ∈ [a, b], a = 1 and b = 4

6. Find two positive number whose sum is 15 and the sum of whose

squares is minium.

Watch Video Solution

7. Evaluate: 

Watch Video Solution

∫
1

0

dx
tan− 1 x

1 + x2

https://dl.doubtnut.com/l/_5I5Wfp3m5rvJ
https://dl.doubtnut.com/l/_ka1AtyN3UuTk
https://dl.doubtnut.com/l/_ZZMP9xV7xOGO
https://dl.doubtnut.com/l/_HZU7kChW5opQ


8. Integrate  with respect to x.

Watch Video Solution

dx

x(x2 + 1)

9. Find the area of the parabola  bounded by its latus rectum.

Watch Video Solution

y2 = 4ax

10. Find the di�erential equation representing the family of curves y=asin

(x+b), where a,b are arbitrary constants.

Watch Video Solution

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

.

(
→
a +

→
b ) and (

→
a −

→
b )  where 

→
a = 3 î + 2ĵ + 2k̂ and

→
b = î + 2ĵ

https://dl.doubtnut.com/l/_HZU7kChW5opQ
https://dl.doubtnut.com/l/_zbsY5Y5vFut5
https://dl.doubtnut.com/l/_eAWY781YVjzp
https://dl.doubtnut.com/l/_2kXn64dRP7Wr
https://dl.doubtnut.com/l/_6iq5iDmijIDj


Part D

Watch Video Solution

12. Prove that 

Watch Video Solution

[
→
a +

→
b ,

→
b +

→
c ,

→
c +

→
a ] = 2[

→
a ,

→
b ,

→
c ]

13. Find the equation of the plane through the intersection of the planes.

3x-y+2z=0 and x+y+z-2=0 and the point (2,2,1)

Watch Video Solution

14. A man is known to speak truth 4 out 5 times. He tossed a coin and

reports that is head. Find the probability that it is actually head.

Watch Video Solution

https://dl.doubtnut.com/l/_6iq5iDmijIDj
https://dl.doubtnut.com/l/_scGdIG0GswYk
https://dl.doubtnut.com/l/_ZYS6ztyVHCVm
https://dl.doubtnut.com/l/_Ij14MPTrTnea
https://dl.doubtnut.com/l/_lFFVZUy0iyDj


1. Prove that the funciton  de�ned by f(x)=4x+3 is invertible and

�nd the inverse of f.

Watch Video Solution

f :R → R

2. If , verify that (AB)'=B'A'

Watch Video Solution

A =
⎡
⎢
⎣

1

−4

3

⎤
⎥
⎦

, B = [ − 1, 2, 1]

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 , prove that .y = Aemx + Benx − (m + n) + mny = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_lFFVZUy0iyDj
https://dl.doubtnut.com/l/_QyE5HA0MAXVR
https://dl.doubtnut.com/l/_RDnRz47MlKLu
https://dl.doubtnut.com/l/_8zyRxw5INOm0


Watch Video Solution

5. A particle move along the curve  .Find the points on the

curve at which y-coordinate is changing 8 times as fast as the x-

coordinates.

Watch Video Solution

6y = x3 + 2

6. Find the integral of  with respect to x and hence �nd 

Watch Video Solution

1

√a2 − x2

∫
1

√7 − 6x − x2dx

7. Find the area of ellipse  by the method of

integration and hence �nd the area of the ellipse .

Watch Video Solution

+ − 1, (a > b)
x2

a2

y2

b2

+ = 1
x2

16

y2

19

https://dl.doubtnut.com/l/_8zyRxw5INOm0
https://dl.doubtnut.com/l/_d35OTgGvehlz
https://dl.doubtnut.com/l/_ovInlcdvjKA0
https://dl.doubtnut.com/l/_BaK83xAVkzEb
https://dl.doubtnut.com/l/_I4GtAC3e3hGl


8. Find the general solution of the di�erential equation

Watch Video Solution

x + 2y = x2, (x ≠ 0)
dy

dx

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

both in vector and Cartesian form.

Watch Video Solution

10. A person buys a lottery ticket in 50 lotteries, in each of which his

chance of winning and prize is  What is the probability that he will

win a prize. 

(a) at least once 

(b) exactly once

Watch Video Solution

.
1

100

https://dl.doubtnut.com/l/_I4GtAC3e3hGl
https://dl.doubtnut.com/l/_wymRIjf08FAT
https://dl.doubtnut.com/l/_5TV3LyQs8pZ1


Part E

1. Prove that 

and hence evaluate 

Watch Video Solution

a

∫

−a

f(x)dx =

⎧⎪
⎨
⎪⎩

2
a

∫
0

f(x)dx if f(x) is an even function

0 if f(x) is an odd function
π / 2

∫

−π / 2

(x3 + x cos x)dx.

2. Find the value of K, if 

Watch Video Solution

f(x) = {
Kx2 if x ≤ 2

3 if x > 2

3. Solve the following problem graphically: 

Maximum and minimize 

Z=10500x+9000y 

Subject to the constraints 

  x + y ≤ 50

https://dl.doubtnut.com/l/_BnIflIjcaRU2
https://dl.doubtnut.com/l/_Hvzcy2pUoSRG
https://dl.doubtnut.com/l/_9Xe3kuNzH2VD


  

Watch Video Solution

2x + y ≤ 80

x ≥ 0, y ≥ 0

4. Prove that .

Watch Video Solution

∣
∣
∣
∣
∣

x + y + 2z x y

z y + z + 2z y

z x z + x + 2y

∣
∣ 
∣ 
∣
∣

= 2(x + y + z)
3

https://dl.doubtnut.com/l/_9Xe3kuNzH2VD
https://dl.doubtnut.com/l/_GF5SmefXEFYq

