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Part A Answer All The Ten Questions

1. Let * be a binary operation on N given by a*b =1cm of a

and b find the value of 20*16

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_feXqYm01d1P3


2. What is the principle 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

4. If a square matrix with  then find the value of 

|A A'|`.

Watch Video Solution

|A| = 8

https://dl.doubtnut.com/l/_Tp0Y0RwOLAlY
https://dl.doubtnut.com/l/_eoguLtJsXCCj
https://dl.doubtnut.com/l/_483rnmUnRYrM
https://dl.doubtnut.com/l/_SBe88KD5fujW


5. If y= find 

Watch Video Solution

cos √x,
dy

dx

6. 

Watch Video Solution

∫(√x + )dx
1

√x

7. Define collinear vectors.

Watch Video Solution

https://dl.doubtnut.com/l/_SBe88KD5fujW
https://dl.doubtnut.com/l/_zNnBibRo6ZRA
https://dl.doubtnut.com/l/_UMGoSJ4OuV6c


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

angles with the coordinate
axes.

Watch Video Solution

9. Define feasible region in a linear programming

Problem.

Watch Video Solution

10. If A and B are independent events,

 then find .

Watch Video Solution

P (A) and P (B) =
3

5

1

5
P (A ∩ B)

https://dl.doubtnut.com/l/_WrDPsTooEwwr
https://dl.doubtnut.com/l/_XAes0HYeCUAs
https://dl.doubtnut.com/l/_QKDgQwXJV4wU


Part B Answer Any Ten Questions

1. If defined by , then show

that f is neither 1 - 1 nor onto.

Watch Video Solution

f :R → R, F (x) = 1 + x2

2. Prove that

Watch Video Solution

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

√2

https://dl.doubtnut.com/l/_QKDgQwXJV4wU
https://dl.doubtnut.com/l/_9iSL86GkZjXP
https://dl.doubtnut.com/l/_ZSBLlOIkC7sv


3. If , then x = ?

Watch Video Solution

tan− 1( ) = tan− 1 x, x > 0
1 − x

1 + x

1

2

4. Find the values of k if area of tringle is 4 sq. units and

dvertices are : 

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

(ii) (-2,0), (0,4), (0,k)

Watch Video Solution

5. 

Watch Video Solution

ax + by2 = cos y

https://dl.doubtnut.com/l/_MMW97Hs0F4Bs
https://dl.doubtnut.com/l/_1v8NPBAJAiNZ
https://dl.doubtnut.com/l/_efNMG5CsnacG


6. Verify Rolles 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

8. Intergrate  with respect to x.

Watch Video Solution

tan4 √x sec2 √x

√x

https://dl.doubtnut.com/l/_efNMG5CsnacG
https://dl.doubtnut.com/l/_c4IO2k17MbP0
https://dl.doubtnut.com/l/_qXhHSRVBUaex
https://dl.doubtnut.com/l/_EKquUGRj2f62


9. The value of  is equal to

Watch Video Solution

∫
2 / 3

0

dx

4 + 9x2

10. what is the order of the differential equation

 ?

Watch Video Solution

( )
2

+ − sin2 y = 0
dy

dx

dy

dx

11. Find the position vector of a point R which divides

the line joining two points P and Q whose position

vectors are and respectively, in

the ratio 2 : 1(i) internally (ii) externally

î + 2ĵ − k̂ − î + ĵ + k̂

https://dl.doubtnut.com/l/_EKquUGRj2f62
https://dl.doubtnut.com/l/_t4b4qsWKFWRw
https://dl.doubtnut.com/l/_mCTUkP8TjOgX
https://dl.doubtnut.com/l/_DzvTXgm878WN


Watch Video Solution

12. Find the position vector of a point R which divides

the line joining two points P and Q whose position

vectors are and respectively, in

the ratio 2 : 1(i) internally (ii) externally

Watch Video Solution

î + 2ĵ − k̂ − î + ĵ + k̂

13. Find the area of the
 parallelogram whose adjacent

sides are determined by the vectors

Watch Video Solution

→
a = î − ĵ + 3k̂and

→
b = 2 î − 7ĵ + k̂.

https://dl.doubtnut.com/l/_DzvTXgm878WN
https://dl.doubtnut.com/l/_Peo33u5gRpNw
https://dl.doubtnut.com/l/_jLYjgXFBFbUW


Part C Answer Any Ten Questions

14. Find the vector and the cartesian equations of the

line that passes through the points .

Watch Video Solution

(3, 2, 5), (3, 2, 6)

15. Find the probability distribution of
 (i) number
 of

heads in two tosses of a coin.
 (ii) number
 of tails in the

simultaneous tosses of three corns.
 (iii) number
 of

heads in four tosses of a com.

Watch Video Solution

https://dl.doubtnut.com/l/_js1uc4hLa9cb
https://dl.doubtnut.com/l/_wiPh9oAQxrOc
https://dl.doubtnut.com/l/_BW0hkhbAF1n9


1. Show that the relation 
 on 
 defined as


 , is reflexive and transitive but not

symmetric.

Watch Video Solution

R R

R = {(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.

https://dl.doubtnut.com/l/_BW0hkhbAF1n9
https://dl.doubtnut.com/l/_KGowlzrT9Wax
https://dl.doubtnut.com/l/_vQME4Getd7kO


Watch Video Solution

4. Differentiate  with respect to x.

Watch Video Solution

(logx)cos x

5. Differentiate  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

https://dl.doubtnut.com/l/_vQME4Getd7kO
https://dl.doubtnut.com/l/_p1njQwxzE1rW
https://dl.doubtnut.com/l/_0PsLCc1VW02K
https://dl.doubtnut.com/l/_FlMKA1BDZh3W


7. 

Watch Video Solution

∫ dx
2x

x2 + 3x + 2

8. 

Watch Video Solution

∫ex sinxdx

9. Area (in square units) of the region bounded by the

curve y-axis and the line  , is

Watch Video Solution

y2 = 4x, y = 3

https://dl.doubtnut.com/l/_FlMKA1BDZh3W
https://dl.doubtnut.com/l/_MHGZ9XgeG7E1
https://dl.doubtnut.com/l/_KwUTE44OAFbK
https://dl.doubtnut.com/l/_2LKheCjrIat5
https://dl.doubtnut.com/l/_nArzztIJG9YR


10. Form the differential
equation of the family of circles

having centre on y-axis and radius 3 units.

Watch Video Solution

11. Find 
 for which the points

are coplanar.

Watch Video Solution

λ

A(3,  2,  1),  B(4,  λ,  5),  C(4,  2,   − 2) and D(6,  5,   − 1)

12. Three vectors ,  and  satisfy the condition +

+ = .Evaluate the quantity

→
a

→
b

→
c

→
a

→
b

→
c

→
0

https://dl.doubtnut.com/l/_nArzztIJG9YR
https://dl.doubtnut.com/l/_8qFiVP3d6ocT
https://dl.doubtnut.com/l/_xjgC1PnMsb5P


,if ,  and 

Watch Video Solution

μ =
→
a .

→
b +

→
b .

→
c +

→
c .

→
a ∣

∣
→
a ∣

∣ = 1
∣
∣
∣

→
b

∣
∣
∣

= 4

∣
∣
→
c ∣

∣ = 2

13. Find the shortest distance between the lines


 and

Watch Video Solution

→
r = ( î + 2ĵ + k̂) + λ( î − ĵ + k̂)

→
r = (2 î − ĵ − k̂) + μ(2 î + ĵ + 2k̂)

14. Given that the two number appearing on throwing

two dice are different.
 Find the probability of the event

the sum of numbers on the dice is 4.

https://dl.doubtnut.com/l/_xjgC1PnMsb5P
https://dl.doubtnut.com/l/_LHQVSRefzBHR
https://dl.doubtnut.com/l/_kByOVMf1WuLS


Part D Answer Any Six Questions

Watch Video Solution

1. Let be a function defined as 

. Show that , where, S

is the range of f, is invertible. Find the inverse of f.

Watch Video Solution

f :N → R

f(x) = 4x2 + 12x + 15 f :N → S

2. If 
 , prove that 

Watch Video Solution

A = [102021203]

A3 − 6A2 + 7A + 2I = 0

https://dl.doubtnut.com/l/_kByOVMf1WuLS
https://dl.doubtnut.com/l/_48PphPC1CTnV
https://dl.doubtnut.com/l/_GgQWqiRVojlr


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/_HYXwgyc4K905
https://dl.doubtnut.com/l/_iViFGgEto7OJ


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, find the rates

of change of (a) the perimeter, and
 (b) the area of the

rectangle

Watch Video Solution

6. 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, find the rates

of change of (a) the perimeter, and
 (b) the area of the

rectangle

Watch Video Solution

https://dl.doubtnut.com/l/_Gj1uxsS2vriz
https://dl.doubtnut.com/l/_MjUSVkthObdJ


7. 

Watch Video Solution

∫√x2 − 8x + 7dx =

8. Using integration find the area of the triangular

region whose sides have the equations , 

and .

Watch Video Solution

y = 2x + 1

y = 3x + 1 x = 4

9. solve the differential equation

.cos2 x + y = tanx(0 ≤ x < )
dy

dx

π

2

https://dl.doubtnut.com/l/_MjUSVkthObdJ
https://dl.doubtnut.com/l/_X2kIjBFFzYvh
https://dl.doubtnut.com/l/_2v8b7506j4ku
https://dl.doubtnut.com/l/_vtdLpNyaEyL2


Watch Video Solution

10. 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

11. 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/_vtdLpNyaEyL2
https://dl.doubtnut.com/l/_rxw6f7WdIWdu
https://dl.doubtnut.com/l/_sGaqtz3H2bU2


Part E Answer Any One Question

1. Prove
that 

Watch Video Solution

∫
a

o
f\ (x)\ dx = \ ∫

a

o
f\ (a − x)dx.

2. 

Watch Video Solution

⎡
⎢
⎣

x x2 yz

y y2 zx

z z2 xy

⎤
⎥
⎦

= (x − y)(y − z)(z − x)(xy + yz + zx)

https://dl.doubtnut.com/l/_sGaqtz3H2bU2
https://dl.doubtnut.com/l/_ehbEdkHJxzwq
https://dl.doubtnut.com/l/_GODQSXFVoH4P


3. 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

4. For what value of k, function

 is continuous at ?

Watch Video Solution

f(x) = {
, if x ≠

3, if x =

k cos x
π− 2x

π

2
π

2

x =
π

2

https://dl.doubtnut.com/l/_tuit5RqVQXlh
https://dl.doubtnut.com/l/_h6Di54DK8Sds

