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Part A

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb


1.   Let* be a binary operation on the set of

natural numbers given by a*b-L.C.M of a and

b,�nd 5*7.

Watch Video Solution

2. Evaluate 

Watch Video Solution

sin− 1(sin( ))
2π

3

3. De�ne a scalar matrix.

https://dl.doubtnut.com/l/_nLUbh6lPpjME
https://dl.doubtnut.com/l/_WEg9eGJAyymk
https://dl.doubtnut.com/l/_HcSfM1og6IY1


Watch Video Solution

4. Find |3A|,if 

Watch Video Solution

A =
⎡
⎢
⎣

1 0 1

0 1 2

0 0 4

⎤
⎥
⎦

5. Find if if .

Watch Video Solution

dy

dx
y = cos(√x)

https://dl.doubtnut.com/l/_HcSfM1og6IY1
https://dl.doubtnut.com/l/_gSMsgBTBsUCE
https://dl.doubtnut.com/l/_l9UCWckhlvsi


6. .

Watch Video Solution

∫sec x(secx + tanx)dx

7. Show that the vectors  and 

 are collinear.

Watch Video Solution

2 î − 3ĵ + 4k̂

−4 î + 6ĵ − 8k̂

8. Find the intercepts cut-o� by the plane

.2x + y − z = 5

https://dl.doubtnut.com/l/_6RpzE6V9HL6r
https://dl.doubtnut.com/l/_Td3zuJ5780sQ
https://dl.doubtnut.com/l/_cRseGFBw65Ny


Watch Video Solution

9. De�ne optimal solution in linear

programming problem.

Watch Video Solution

10. If  and 

, then �nd .

Watch Video Solution

P (A) = 0.8, P (B) = 0.5

P (B ∣ A) = 0.4 P (A ∩ B)

https://dl.doubtnut.com/l/_cRseGFBw65Ny
https://dl.doubtnut.com/l/_wxyw8VAu3Reb
https://dl.doubtnut.com/l/_lhyghBbjw1hq


Part B

1. If  is given by 

then sind .

Watch Video Solution

f :R → R f(x) = (3 − x3)
1
3

(fof)(x)

2. Write the simplest from of

Watch Video Solution

tan− 1( ), 0 < x <
cos x − sinx

cos x + sinx

π

2

https://dl.doubtnut.com/l/_oEazDbLCNQP2
https://dl.doubtnut.com/l/_gwEzJFX6hSRg
https://dl.doubtnut.com/l/_hIOmRj3mg4v0


3. Prove that

Watch Video Solution

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

2

4. If the area of the triangle with vertices (-2,

0), (0, 4) and (0, k) is 4 square units, �nd the

values of k u"sin"g determinants.

Watch Video Solution

5. Find ,if .
dy

dx
y = log(logx)

https://dl.doubtnut.com/l/_hIOmRj3mg4v0
https://dl.doubtnut.com/l/_r38mJJ7yausx
https://dl.doubtnut.com/l/_YfVYeW04xOhG


Watch Video Solution

6. Find

Watch Video Solution

,  if y = sec− 1( ), 0 < x <
dy

dx

1

2x2 − 1

1

√2

7. Using di�erentials, �nd the approximate

value of each of the following upto 3 place of

decimal. 

(ii) √49.5

https://dl.doubtnut.com/l/_YfVYeW04xOhG
https://dl.doubtnut.com/l/_wLfq4zNxshOO
https://dl.doubtnut.com/l/_8ll2jrHameEu


Watch Video Solution

8. Evaluate : 

Watch Video Solution

∫ dx
x2

1 − x6

9. Evaluate : .

Watch Video Solution

∫ex( − )dx
1

x

1

x2

https://dl.doubtnut.com/l/_8ll2jrHameEu
https://dl.doubtnut.com/l/_VAkMt4Ds0o23
https://dl.doubtnut.com/l/_Fay11vifFhtQ


10. Find the order and degree of the

di�erential equation

Watch Video Solution

( )
2

+ cos( ) = 0
d2y

dx2

dy

dx

11. Find the projection of the vector

 on the vector 

Watch Video Solution

î + 3ĵ − 7k̂ 7 î + ĵ + 8k̂

https://dl.doubtnut.com/l/_HEuEOPEnlVVa
https://dl.doubtnut.com/l/_aV9rDrMDPXlO


Part C

12. Find the vector equation of the line,

passing through the points (-1,0,2) and (3,4,6)

Watch Video Solution

13. Find the probability distribution of 

number of tails in the simultaneous tosses of

three coins .

Watch Video Solution

https://dl.doubtnut.com/l/_XcPXWa1xS1T3
https://dl.doubtnut.com/l/_qsFtzeUQACqa


1.   Prove that the relation R in the set of

integers Z de�ned by R = {(x,y) : x - y. is an

integer) is an equivalence relation.

Watch Video Solution

2. Solve 

Watch Video Solution

tan− 1 2x + tan− 1 3x =
π

4

https://dl.doubtnut.com/l/_4fAxSqNXrWcc
https://dl.doubtnut.com/l/_WTGlAbwFe0G9


3.   Express as sum of

symmetric and skew symmetric matrix.

Watch Video Solution

A = [
3 1

5 −1
]

4. Find

.

Watch Video Solution

,  if x = a(cos t + log tan ), y = a sin t
dy

dx

t

2

https://dl.doubtnut.com/l/_l7BaS91lEYQ3
https://dl.doubtnut.com/l/_TynvrPJLo4LS


5. Verify Rolle's theorem for the function

, in the interval [1,4].

Watch Video Solution

f(x) = x2 − 4x − 3

6. Find two number whose sum is 24 and

whose product is larger as possible.

Watch Video Solution

7. Evaluate: ∫ dx
x

(x + 1)(x + 2)

https://dl.doubtnut.com/l/_EReCtmwc9jWL
https://dl.doubtnut.com/l/_Sa1DF9MQVcxM
https://dl.doubtnut.com/l/_EWVxRVfHBUcW


Watch Video Solution

8. Evaluate:  as a limit of sum.

Watch Video Solution

∫
2

0
exdx

9. Find area lying between the curves

 is

Watch Video Solution

y2 = 4x  and y = 2x

https://dl.doubtnut.com/l/_EWVxRVfHBUcW
https://dl.doubtnut.com/l/_C6zukM0wL3OA
https://dl.doubtnut.com/l/_3NUGTkuG2sxt


10. Form the di�erential equation

representing the family of curves

 where a,b are arbitrary

constant.

Watch Video Solution

y = a sin(x + b)

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/_DVXmv2lnPDjb
https://dl.doubtnut.com/l/_dnAQqairApSN


12. Find lambda, if the vectors

,  and 

 are coplaner.

Watch Video Solution

→
a = î + 3ĵ + k̂

→
b = 2 î − ĵ − k̂

→
c = λî + 7ĵ + 3k̂

13.   Find the distance between the lines

 and 

.

Watch Video Solution

→
r = î + 2ĵ − 4k̂ + λ(2 î + 3ĵ + 6k̂)

→
r = 3 î + 3ĵ − 5k̂ + μ(2 î + 3t̂ j + 6k̂)

https://dl.doubtnut.com/l/_dnAQqairApSN
https://dl.doubtnut.com/l/_CBOMNwZmjP01
https://dl.doubtnut.com/l/_uRXJ6ERcnurt


Part D

14. Bag I contains 3 red and 4 black balls. While

Bag II contains 5 red and 6 black balls. One ball

is drawn at random from one of the bags and

it is found to be red. Find the probability that

it was drawn from Bag II.

Watch Video Solution

https://dl.doubtnut.com/l/_bcOwuHLyAY6X


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 ,

and  thern compute (A+B)

and (B-C). Also verify A+(B-C)=(A+B)-C.

Watch Video Solution

A =
⎡
⎢
⎣

1 2 −3

5 0 2

1 −1 1

⎤
⎥
⎦
B =

⎡
⎢
⎣

3 −1 2

4 2 5

2 0 3

⎤
⎥
⎦

C =
⎡
⎢
⎣

4 1 2

0 3 2

1 −2 3

⎤
⎥
⎦

https://dl.doubtnut.com/l/_4JYSJUOap7k3
https://dl.doubtnut.com/l/_zUT84XufM7IH


3. Solve system of linear equations , using

matrix method 

  

  

Watch Video Solution

2x + 3y + 3z = 5

x − 2y + z = − 4

3x − y − 2z = 3

4. If  then show that y = (tan− 1 x)
2

(x2 + 1)
2

+ 2x(x2 + 1) = 2
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_zUT84XufM7IH
https://dl.doubtnut.com/l/_nimuBTSaEsTx
https://dl.doubtnut.com/l/_A6CYjIm27sAs


Watch Video Solution

5. Sand is pouring from a pipe at the rate of

. The falling sand forms a cone on

the ground in such a way that the height of

the cone is always one-sixth of the base. How

fast height of the sand cone increasing when

the height is 4 cm?

Watch Video Solution

12cm3 /s

https://dl.doubtnut.com/l/_A6CYjIm27sAs
https://dl.doubtnut.com/l/_QtbKT1ffCEuu


6. Find the integral of  w.r.t. x and

hence evaluate , dx.

Watch Video Solution

√x2 + a2

∫√x2 + 4x + 6

7. Find the area bounded by the curve

.

Watch Video Solution

(x − 1)2 + y2 = 1  and x2 + y2 = 1

https://dl.doubtnut.com/l/_FAk9ckyRLBDx
https://dl.doubtnut.com/l/_Z2kwfyM8Ry20


8. Find the general solution of the di�erential

equation 

Watch Video Solution

(x + 3y2) = y(y < 0)
dy

dx

9. 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

https://dl.doubtnut.com/l/_KmECGTJEoyf4
https://dl.doubtnut.com/l/_gfRUEuXBrIoc


Part E

1. One king of cake requires 200 g of �our and

25 g of fat another kind of cake requires 100 g

of �our and 50 g of fat . Find the maximum

number of cakes which can be made from 5 kg

of �our and 1 kg of fat assuming that there is

no shortage of the other ingredients used in

making the cakes.

Watch Video Solution

https://dl.doubtnut.com/l/_gfRUEuXBrIoc
https://dl.doubtnut.com/l/_8cqzMMkH6wIr


2. Find the values of a and b such that the

function de�ned by 

 is

continuous function.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

5 if x ≤ 2

ax + b if 2 < x < 10

21 if x ≥ 10

3. Prove that 

and .

Watch Video Solution

∫
b

a

(x)dx = ∫
b

a

f(a + b − x)dx

∫

π

3

π

4

dx

1 + √tanx

https://dl.doubtnut.com/l/_JNKFpAMPghW7
https://dl.doubtnut.com/l/_TehYdwTq4zRB


4. 

.

Watch Video Solution

∣
∣
∣
∣
∣

a2 + 1 ab ac

ab b2 + 1 bc

ca cb c2 + 1

∣
∣ 
∣ 
∣
∣

= 1 + a2 + b2 + c2

https://dl.doubtnut.com/l/_TehYdwTq4zRB
https://dl.doubtnut.com/l/_8n7spZpEO1Tw

