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Part A

1. Let * be a binary operation on N de�ned by  of a and b.

Find .

Watch Video Solution

a ∗ b = LCM

20 ∗ 16

2. Find the principal value of .

Watch Video Solution

cosec− 1( − √2)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_iVpGzZcdCYKm
https://dl.doubtnut.com/l/_X7r08pNxE6et


3. Construct a  matrix, , whose elements are given by 

Watch Video Solution

2 × 2 A = [aij]

aij =
i

j

4. If a square matrix with  then �nd the value of |A A'|`.

Watch Video Solution

|A| = 8

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/_X7r08pNxE6et
https://dl.doubtnut.com/l/_AVrZkpZe23Qh
https://dl.doubtnut.com/l/_ntj1CHSx1sM1
https://dl.doubtnut.com/l/_RqEf8cB5B7NN
https://dl.doubtnut.com/l/_AVLima9D27LP
https://dl.doubtnut.com/l/_3cpIkcUyMmSa


7. De�ne collinear vectors.

Watch Video Solution

8. Find the direction cosines of a line which makes equal angles with the

coordinate axes.

Watch Video Solution

9. De�ne feasible region in a linear programming Problem.

Watch Video Solution

10. If A and B are independent events,  then �nd 

.

Watch Video Solution

P (A) and P (B) =
3

5

1

5

P (A ∩ B)

https://dl.doubtnut.com/l/_3cpIkcUyMmSa
https://dl.doubtnut.com/l/_HsHlajXRMEpC
https://dl.doubtnut.com/l/_RHBv9MuywJAt
https://dl.doubtnut.com/l/_BeyxkOz81fbF


Part B

1. If de�ned by , then show that f is neither 1 -

1 nor onto.

Watch Video Solution

f :R → R, F (x) = 1 + x2

2. Prove the following: 

Watch Video Solution

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

√2

1

√2

3. If  �nd x

Watch Video Solution

tan− 1( ) = tan− 1 x, x > 0
1 − x

1 + x

1

2

https://dl.doubtnut.com/l/_0rnzseMIVLdM
https://dl.doubtnut.com/l/_Lv8KtPjEMbEV
https://dl.doubtnut.com/l/_cGkryz1qbFOT


4. Find the value of k,if area of triangle is 4 sq. units and vertices arw (k,0),

(4,0) and(0,2) using determinant.

Watch Video Solution

5. If  �nd .

Watch Video Solution

ax + by2 = cos y
dy

dx

6. Verify Rolle's theorem for the function

.

Watch Video Solution

f(x) = x2 + 2x − 8, x ∈ [ − 4, 2]

7. Find the approximate change in the valume of a cube of side x metres

caused side by 3%.

Watch Video Solution

https://dl.doubtnut.com/l/_kDkPB9alwcKq
https://dl.doubtnut.com/l/_UYGmd9f9zwL2
https://dl.doubtnut.com/l/_nyHFThjrbuLP
https://dl.doubtnut.com/l/_U9EUWT6DBvoi


8. Intergrate  with respect to x.

Watch Video Solution

tan4 √x sec2 √x

√x

9. Evaulate 

Watch Video Solution

∫
2 / 3

0

dx

4 + 9x2

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 position vectors of a point R which divides the line joining

two points P and Q whose position vectors are

https://dl.doubtnut.com/l/_U9EUWT6DBvoi
https://dl.doubtnut.com/l/_6ixNCCmFQYSg
https://dl.doubtnut.com/l/_Tq9mpAlik8P9
https://dl.doubtnut.com/l/_I8E8WMVGNZL1
https://dl.doubtnut.com/l/_osy6h4lOpmdA


 respectively, in the ration . (i)

Internally, (ii) Externally.

Watch Video Solution

î + 2ĵ − k̂ − and − î + ĵ − k̂ 2: 1

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 vector and the Cartesian equation of the line that passes

through the points (3,-2,-5), (3,-2,6).

Watch Video Solution

14. Find the probability distribution of 

number of heads in two tosses of a coin .

Watch Video Solution

https://dl.doubtnut.com/l/_osy6h4lOpmdA
https://dl.doubtnut.com/l/_tRTAAsokvhOX
https://dl.doubtnut.com/l/_NrpYClObKZli
https://dl.doubtnut.com/l/_ryjy972Ox6TV


Part C

1. Show that the relation R in R (set of real numbers) is de�ned as R=

is re�exive and transitive but not symmetric.

Watch Video Solution

{(a, b), a ≤ b}

2. Write  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 show that AB

is symmetric if and only if AB=BA.

Watch Video Solution

https://dl.doubtnut.com/l/_ryjy972Ox6TV
https://dl.doubtnut.com/l/_qDRaJQyAjTt3
https://dl.doubtnut.com/l/_ACAEQQVDAfFp
https://dl.doubtnut.com/l/_BgH85hulzqiy


4. Di�erentiate  with respect to x.

Watch Video Solution

(loge x)cos x

5. Di�erentiate  with respect to .

Watch Video Solution

sin2 x ecos x

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

maximum.

Watch Video Solution

x + y = 60 xy3

7. Evaluate: 

Watch Video Solution

∫ dx.
2x

x2 + 3x + 2

https://dl.doubtnut.com/l/_c8KvqmEbI0nv
https://dl.doubtnut.com/l/_WYCWNfhMH2kx
https://dl.doubtnut.com/l/_AgzduVVTjtee
https://dl.doubtnut.com/l/_CoWDZKO48bSz


8. Find : .

Watch Video Solution

∫ex sinxdx

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

x=3.

Watch Video Solution

y2 = 4x

10. Form the di�erential equation of the family of circles having centre on

y-axis and radius 3 units.

Watch Video Solution

11. Find x such that the four point A(3,2,1),B(4,x,5),C(4,2,-2) and D(6,5,-1) are

coplanar.

Watch Video Solution

https://dl.doubtnut.com/l/_VAAZvqNgocxl
https://dl.doubtnut.com/l/_SDhAfrIHlShW
https://dl.doubtnut.com/l/_b98AyQZNAmN6
https://dl.doubtnut.com/l/_DR1XYuFWkXlC


12. Three vectors  satisfy the condition  

evaluate 

Watch Video Solution

ā, b̄ and c̄
→
a +

→
b +

→
c =

→
0

μ =
→
a .

→
b +

→
b .

→
c +

→
c .

→
a if ∣

∣
→
a ∣

∣ = 1,
∣
∣
∣

→
b

∣
∣
∣

= 4 and ∣
∣
→
c ∣

∣ = 2

13. Find the shortest distance between the lines. 

.

Watch Video Solution

r = ( î + 2ĵ + k̂) + λ( î − ĵ + k̂)  and r = (2 î − ĵ − k̂) + μ(2 î + ĵ +

14. Given that the two numbers appearing on throwing two dice are

di�erent . Find the probability of the events 'the sum of numbers on the

dice is 4' .

Watch Video Solution

https://dl.doubtnut.com/l/_DR1XYuFWkXlC
https://dl.doubtnut.com/l/_oNy1Wzm4o8do
https://dl.doubtnut.com/l/_iavv3W5LspA7
https://dl.doubtnut.com/l/_1Eh9WGT5hUOf


Part D

15. Let  be de�ned by , show that 

, where S is the range of f, is invertible. Also �nd the inverse.

Watch Video Solution

f :N → R f(x) = 4x2 + 12x + 15

f :N → S

1. If , prove that .

Watch Video Solution

A =
⎡
⎢
⎣

1 0 2

0 2 1

2 0 3

⎤
⎥
⎦

A3 − 6A2 + 7A + 2I = 0

2. 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

https://dl.doubtnut.com/l/_zK9JWXiHdY5c
https://dl.doubtnut.com/l/_6yg6zv3sjsJu
https://dl.doubtnut.com/l/_lwlyRPl57Hkc


3. If  then show that 

Watch Video Solution

y = (tan− 1 x)
2

(x2 + 1)
2

+ 2x(x2 + 1) = 2
d2y

dx
2

dy

dx

4. The length x of rectangle is decreasing at the rate of 5cm/minute and

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

�nd the rate of change of (i) the perimeter and (ii) the Area of the

rectangle.

Watch Video Solution

5. Find the integral of  with respect to x and hence evaluate 

.

Watch Video Solution

√x2 − a2

∫√x2 − 8x + 7dx

https://dl.doubtnut.com/l/_4pup5DZjhrU4
https://dl.doubtnut.com/l/_LqQG8mWN5mHZ
https://dl.doubtnut.com/l/_HOZvLWIBeGoG


6. 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

7. solve the di�erential equation .

Watch Video Solution

cos2 x + y = tanx(0 ≤ x < )
dy

dx

π

2

8. Derive the equation of a plane perpendicular to a given vector and

passing through a given point in both vector form and Cartesian form.

Watch Video Solution

9. 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 

https://dl.doubtnut.com/l/_fLpfKGbNx5vH
https://dl.doubtnut.com/l/_5txtp8GQCLen
https://dl.doubtnut.com/l/_CQG2TXca2ZvS
https://dl.doubtnut.com/l/_8bB5DISwGsB6


(ii) not more than one

(iii) more than fuse after 150 days of use.

Watch Video Solution

https://dl.doubtnut.com/l/_8bB5DISwGsB6

