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Part A

1. Let  be a binary operation on N given by

=LCM of a and b. Find 

 * a*b

20*16.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_LWcjBMo3TMlv


Watch Video Solution

2. Find the principal value of .

Watch Video Solution

cosec− 1( − √2)

3. Construct a  matrix , whose

elements are given by 

Watch Video Solution

2 × 2 A = [aij]

aij =
i

j

https://dl.doubtnut.com/l/_LWcjBMo3TMlv
https://dl.doubtnut.com/l/_YNIbMCKE6nxy
https://dl.doubtnut.com/l/_ontX93zXL6Rl


4. If A is a square matrix with |A| = 6, �nd the value

of .

Watch Video Solution

|AA' |

5. If y= �nd 

Watch Video Solution

cos √x,
dy

dx

6. Find : .

Watch Video Solution

∫(√x + )dx
1

√x

https://dl.doubtnut.com/l/_rDogkkbo9ZYZ
https://dl.doubtnut.com/l/_CyvUxMJqbzAM
https://dl.doubtnut.com/l/_mAnm7M1FI6n0


7. De�ne collinear vectors.

Watch Video Solution

8. Find the direction cosines of a line, passing

through origin and lying in the �rst octant, making

equal angles with the three coordinate axes.

Watch Video Solution

9. De�ne Feasible region in LPP.

Watch Video Solution

https://dl.doubtnut.com/l/_7dXDQhAxXsKR
https://dl.doubtnut.com/l/_XXoF2LpX05wD
https://dl.doubtnut.com/l/_3jzJLX4agbPp


Part B

10. If A and B are mutually exclusive events, given

that , then P(A or B) is

Watch Video Solution

P (A) = , P (B) =
3

5

1

5

1. If f :  de�ned by  then

show that f is neither 1-1 nor onto.

Watch Video Solution

R → R f(x) = 1 + x2,

https://dl.doubtnut.com/l/_3jzJLX4agbPp
https://dl.doubtnut.com/l/_iO1FoIVMiq9y
https://dl.doubtnut.com/l/_JeV02qA9fLMO
https://dl.doubtnut.com/l/_Lv4BydtrlTFa


2. Show that

Watch Video Solution

sin− 1(2x√1 − x2) = 2 cos − 1 x, ≤ x ≤ 1.
1

√2

3. Solve for x 

Watch Video Solution

tan− 1( ) = tan− 1 x, x > 0
1 − x

1 + x

1

2

4. Find values of k if area of triangle is 4 sq. units

and vertices are 

Watch Video Solution

(i)(k, 0), (4, 0), (0, 2)            ( − 2, 0), (0, 4), (0, k)

https://dl.doubtnut.com/l/_Lv4BydtrlTFa
https://dl.doubtnut.com/l/_rpGw83Mq6aTt
https://dl.doubtnut.com/l/_pmSiA1gLAo0B


5. If 

Watch Video Solution

ax + by2 = cos y, find
dy

dx

6. Verify Rolles theorem for the function: 

Watch Video Solution

f(x) = x2 + 2x − 8, x ∈ [ − 4, 2]

7. Approximate change in the volume V of a cube of

side x metres caused by increasing the side be 3% is

https://dl.doubtnut.com/l/_pmSiA1gLAo0B
https://dl.doubtnut.com/l/_pM2PcQUuVgpn
https://dl.doubtnut.com/l/_mOcA7zt2ShCZ
https://dl.doubtnut.com/l/_S9HeNKsj3g2I


Watch Video Solution

8. Intergrate  with respect to x.

Watch Video Solution

tan4 √x sec2 √x

√x

9. Choose the correct answer 

 equals

Watch Video Solution

∫
0

2
3 dx

4 + 9x2

https://dl.doubtnut.com/l/_S9HeNKsj3g2I
https://dl.doubtnut.com/l/_n9TSwc5V7pMN
https://dl.doubtnut.com/l/_fvq3wAzRBC49


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

equation 

Watch Video Solution

( )
2

+ − sin2 y = 0.
dy

dx

dy

dx

11. Find the positioon vector of a point R which

divides the line joining two points P and Q whose

position vectors are 

respectively in the ratio 2 : 1 Internally

Watch Video Solution

î + 2ĵ − k̂ and − î + ĵ + k̂

https://dl.doubtnut.com/l/_pnAnmOZtH0Wa
https://dl.doubtnut.com/l/_przD2h7wOgIw


12. Find the area of the parallelogram whose

adjcent sides are determined by the vector.

View Text Solution

13. Find the vector and cartesian equation of the

line that passes through the points 

and 

Watch Video Solution

( 3 −2 −5 )

( 3 −2 6 )

https://dl.doubtnut.com/l/_Fw9YJaVzzkwj
https://dl.doubtnut.com/l/_iwBdPIfOguHo


Part C

14. Find the probability distribution of number of

heads in two tosses of a coin .

Watch Video Solution

1. Show that the relation R in R (Set of real

numbers) is de�ned as  is

re�exive and transitive but not symmetric.

Watch Video Solution

R = {(a, b) : a ≤ b}

https://dl.doubtnut.com/l/_PXNsGNKTUhFA
https://dl.doubtnut.com/l/_DlwCfrbFjQDi
https://dl.doubtnut.com/l/_jqwi8YO25dQZ


2. Write the function ,

in the simplest form.

Watch Video Solution

tan− 1( )x ≠ 0
√1 + x2 − 1

x

3. If A and B are symmetric matrices of the same

order , then  is a :

Watch Video Solution

(AB − BA)

4. Find , if .

Watch Video Solution

dy

dx
y = (logx)cos x

https://dl.doubtnut.com/l/_jqwi8YO25dQZ
https://dl.doubtnut.com/l/_4zdJNXkMUKzq
https://dl.doubtnut.com/l/_5jDy8ycfrt1W


5. Di�erentiate  w.r.t 

Watch Video Solution

sin2 x ecos x

6. Find two positive numbers x and y such that x + y

= 60 and  is maximum.

Watch Video Solution

xy3

7. evaluate : 

Watch Video Solution

∫ dx.
x

(x + 1)(x + 2)

https://dl.doubtnut.com/l/_5jDy8ycfrt1W
https://dl.doubtnut.com/l/_3wnZZ0SpWJjE
https://dl.doubtnut.com/l/_mrGBzzelrVD0
https://dl.doubtnut.com/l/_PMLNeGbj1iWj


8. Evaluate : 

Watch Video Solution

∫ex sinxdx.

9. Find area of the region bounded by the curve

 y - aixs and the line 

Watch Video Solution

y2 = 4x, y = 3.

10. Form the di�erential equation of the family of

circles having centre on y-axis and radius 3 units.

Watch Video Solution

https://dl.doubtnut.com/l/_nbyc9c3SFrtj
https://dl.doubtnut.com/l/_i69PUuvVWYGl
https://dl.doubtnut.com/l/_NIqTeh4BqOoj


11. 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

12. Three vectors  satisfy the

condition  . Evaluate the

quantity , if 

.

Watch Video Solution

→
a ,

→
b and

→
c

→
a +

→
b +

→
c =

→
0

μ =
→
a ⋅

→
b +

→
b ⋅

→
c +

→
c ⋅

→
a

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4 and ∣
∣
→
c ∣

∣ = 2

https://dl.doubtnut.com/l/_NIqTeh4BqOoj
https://dl.doubtnut.com/l/_AKFHLi1zRrtt
https://dl.doubtnut.com/l/_SW1y1wEc2o4F


13. Find the shortest distance between the

following pair of lines : 

Watch Video Solution

= = , = =
x − 1

2

y − 2

3

z − 3

4

x − 2

3

y − 3

4

z − 5

5

14. Given that the two numbers appearing on

throwing two dice are di�erent. Find the

probabitlity of the event the sum of numbers on

the dice is 4.

Watch Video Solution

https://dl.doubtnut.com/l/_C9TrbeC3ugIT
https://dl.doubtnut.com/l/_Htaui5BiWJKt


Part D

1. Let  be de�ned by 

. Show that 

where S is the range of function f, is invertible. Also

�nd the inverse of f.

Watch Video Solution

f :N → R

f(x) = 4x2 + 12x + 15 f :N → S

2. If

Watch Video Solution

A =
⎡
⎢
⎣

1 0 2

0 2 1

2 0 3

⎤
⎥
⎦

, ProvetÂ
3

− 6A2 + 7A + 21 = 0

https://dl.doubtnut.com/l/_f2vP2cUak6vO
https://dl.doubtnut.com/l/_0ymyG2vFCJ1o


3. Solve the following system of linear equation by

matrix method. 

  

  

and .

Watch Video Solution

x − y + 2z = 1

2y − 3z = 1

3x − 2y + 4z = 2

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/_0ymyG2vFCJ1o
https://dl.doubtnut.com/l/_vJkMycDqSjQ6
https://dl.doubtnut.com/l/_R5ltSySugXzM


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

rate of 5 cm/minute and the width y is increasing at

the rate of 4 cm/minute. When x = 8cm and y = 6cm,

�nd the rates of change of (a) the perimeter, and (b)

the area of the rectangle.

Watch Video Solution

6. Find the integral of  w.r.t xand hence

evaluate 

Watch Video Solution

√x2 − a2

∫√x2 − 8x + 7dx

https://dl.doubtnut.com/l/_yKKWHNUABVBH
https://dl.doubtnut.com/l/_YpJCACPjajiN
https://dl.doubtnut.com/l/_gS0pwDqAli0S


7. Using integration �nd the area of the triangular

region whose sides have the equations

 and .

Watch Video Solution

Y = 2x + 1, y = 3x + 1 x = 4

8. solve the di�erential equation

.

Watch Video Solution

cos2 x + y = tanx(0 ≤ x < )
dy

dx

π

2

9. Derive the equation of a plane perpendicular to a

given vector and passing through a given point in

https://dl.doubtnut.com/l/_gS0pwDqAli0S
https://dl.doubtnut.com/l/_fq4bWI3GW9Hx
https://dl.doubtnut.com/l/_jxa9aBqq9H4P


both vector and Cartesian form.

Watch Video Solution

10. The probability that a bulb produced by a

factory will fuse after 150 days of use is 0.05. Find

the probability that out of 5 such bulbs 

(i) None (ii) Not more than one 

(iii) more than one (iv) at least one will fuse after

150 days of use?

Watch Video Solution

https://dl.doubtnut.com/l/_jxa9aBqq9H4P
https://dl.doubtnut.com/l/_IjQS5PiWQIEU


11. Show that

Watch Video Solution

∣
∣
∣
∣
∣

x x2 yz

y y2 zx

z z2 xy

∣
∣ 
∣ 
∣
∣

= (x − y)(y − z)(z − x)(xy + yz + zx)

12. Minimize and Maximize   

Subject to the constraints : 

  

  

 and  graphical method.

Watch Video Solution

z = 600x + 400y

x + 2y ≤ 12

2x + y ≤ 12

4x + 5y ≥ 21 x ≥ 0, y ≥ 0

https://dl.doubtnut.com/l/_t5LHShl0qUg5
https://dl.doubtnut.com/l/_ULMS5sA9bIwB



