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Exercise

1. If R= {(1, 3), (4, 2), (2, 4), (2, 3), (3, 1)} a symmetric relation on the set {1,

2,3, 4}.The relation R is

Watch Video Solution

2. What is the principal value of ?

Watch Video Solution

sin− 1(sin( ))
2π

3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_FQksZVfcdDjA
https://dl.doubtnut.com/l/_N0orXA0Ml4Ru


3. Show that feasible region for the following constarints in a graph

.

Watch Video Solution

2x + y ≤ 4, x ≥ 0y ≥ 0

4. If  is a complex cube root of 1,then for what value of. lamda the

determinant  ?

Watch Video Solution

ω

∣
∣
∣
∣
∣

1 ω ω2

ω λ 1

ω2 1 ω

∣
∣ 
∣ 
∣
∣

= 0

5. If  then �nd .

Watch Video Solution

y = tan− 1 √1 + x2 dy

dx

6. Find the open interval in which  0 is decreasing.

Watch Video Solution

f(x) = x , x >
1
x

https://dl.doubtnut.com/l/_BVnG6zQUdB9a
https://dl.doubtnut.com/l/_ZtMULSksWkMf
https://dl.doubtnut.com/l/_Jhu0zRou9AKS
https://dl.doubtnut.com/l/_v75UyChyHgrB


7. Evaluate .

Watch Video Solution

∫cot( )dx
x

3

8. What is the general solution of the di�erential equation .

Watch Video Solution

=
dy

dx

y2

x2

9. Find the scalar projection of the vector  on the vector 

.

Watch Video Solution

2 î + ĵ + 5k̂

2 î − ĵ + 3k̂

10. Find the direction cosines of the line .

Watch Video Solution

= =
x − 4

3

y − 2

6

z − 1

3

https://dl.doubtnut.com/l/_v75UyChyHgrB
https://dl.doubtnut.com/l/_xYgYbwzxQzh0
https://dl.doubtnut.com/l/_qVowKMKRxIpL
https://dl.doubtnut.com/l/_uyUUjF4NPkrS
https://dl.doubtnut.com/l/_nPwXQ31Isupt


11. Evaluate .

Watch Video Solution

∫tan 3xdx

12. Prove that the following.   

= abc(1+1/a+/b+1/c)

Watch Video Solution

⎡
⎢
⎣

1 + a 1 1

1 1 + b 1

1 1 1 + c

⎤
⎥
⎦

13. Find the value of  without expanding.

Watch Video Solution

∣
∣
∣
∣

17 58 97

19 60 99

18 59 98

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_HMpaXfz7OSST
https://dl.doubtnut.com/l/_1MvqWcj0fE2z
https://dl.doubtnut.com/l/_jgbVwKt640d2


14. If  show that 

 =  where 

Watch Video Solution

A =
⎡
⎢
⎣

0 −tan( )

tan( ) 0

⎤
⎥
⎦

α

2

α

2

(I + A) (I − A)[
cosα −sinα

sinα cosα
] I = [

1 0

0 1
]

15. Find the inverse of the matrix .

Watch Video Solution

⎡
⎢
⎣

0 0 2

0 2 0

2 0 0

⎤
⎥
⎦

16. 

Watch Video Solution

f(x) = {
x2 sin( ) x ≠ 0

0 x = 0
atx = 0

1
x

17. Find  when .

Watch Video Solution

dy

dx
y = ex−y

https://dl.doubtnut.com/l/_xYGRfbpbfBRP
https://dl.doubtnut.com/l/_N4vgU0SAaA31
https://dl.doubtnut.com/l/_bETMm1YlYSrf
https://dl.doubtnut.com/l/_KZOopUiD3CO8


Watch Video Solution

18. If  then �nd .

Watch Video Solution

y = 2x
2

+ tan− 1 2x
dy

dx

19. Find .

Watch Video Solution

when siny = cos(x + y)
dy

dx

20. Find the intervals in which the function  is increasing and

decreasing.

Watch Video Solution

y =
lnx

x

21. Integrate .

Watch Video Solution

∫extan exdx

https://dl.doubtnut.com/l/_KZOopUiD3CO8
https://dl.doubtnut.com/l/_O71IqnQZ9nOR
https://dl.doubtnut.com/l/_WCfmXxjZQi1D
https://dl.doubtnut.com/l/_HCT9IxIMOFTe
https://dl.doubtnut.com/l/_sOcLL59ULaSo


22. Evaluate 

Watch Video Solution

∫ dx
ex − 1

ex + 1

23. Evaluate .

Watch Video Solution

∫
π / 4

0

log(1 + tanx)dx

24. Find the area of the region bounded by the curve , the

X-axis and the two ordinates  and .

Watch Video Solution

y = 6x − x2

x = 0 x = 9

25. Solve +y=

Watch Video Solution

(x logx)
dy

dx
2 logx.

https://dl.doubtnut.com/l/_sOcLL59ULaSo
https://dl.doubtnut.com/l/_zSEZq82tI9to
https://dl.doubtnut.com/l/_gOolE6w8mSSR
https://dl.doubtnut.com/l/_WyLBllrILZOA
https://dl.doubtnut.com/l/_sz2Jlp7HC6hF


26. Show that the relation R de�ned on the set Z of all integers de�ned

as R={(x,y):x-y is an integer} is re�exive, symmertric and transtive.

Watch Video Solution

27. If A = R -{3} and B = R -{1}. Consider the function  de�ned by

, for all . Then, show that f is bijective. Find 

.

Watch Video Solution

f :A → B

f(x) =
x − 2

x − 3
x ∈ A

f − 1(x)

28. Prove that .

Watch Video Solution

2 tan− 1( ) + tan− 1( ) = tan− 1( )
1

2

1

7

31

17

29. Find the feasible region of the system.

2y − x ≥ 0, 6y − 3x ≤ 21, x ≥ 0, y ≥ 0

https://dl.doubtnut.com/l/_Zk9oCiCebhUR
https://dl.doubtnut.com/l/_C9lYTt9apkuQ
https://dl.doubtnut.com/l/_lwm67gKjUUJB
https://dl.doubtnut.com/l/_kC9vN3DC7wgu


Watch Video Solution

30. Prove by vector method that in a .

Watch Video Solution

ΔABC, c2 = a2 + b2 − 2ab cosC

31. The diagonals of a parallelogram are given by 

and , Determine the area of the parallelogram .

Watch Video Solution

→
a = 2 î − 3ĵ + 5k̂

→
b = − 2 î + 2ĵ + 2k̂

32. Find the image of the point (2, 3, 4) with respect to the plane x - y +

2z = 4. Obtain the foot of the perpendicular from P on the plane and

the corresponding perpendicular distance.

Watch Video Solution

https://dl.doubtnut.com/l/_kC9vN3DC7wgu
https://dl.doubtnut.com/l/_PhlB7ozdoSQW
https://dl.doubtnut.com/l/_KLJ1QXOHFOmf
https://dl.doubtnut.com/l/_HvMPGoKxuOH3


33. Find the equation of planes passing throught the points

 and 

Watch Video Solution

(1, 2, 3), (1, − 4, 3) ( − 1, 3, 2)

34. Prove that the lines

 are

perpendicular, if 

Watch Video Solution

x = ay + b, z = cy + d and x = a' y + b' , z = c' y + d'

aa' + cc' + 1 = 0

35. Show that , given by  

  

is bijective (both one-one and onto).

Watch Video Solution

f :N → N

f(x) = {
x + 1, if x is odd

x − 1, if x is even

https://dl.doubtnut.com/l/_oXqDbZKiynzS
https://dl.doubtnut.com/l/_kmhUqJUaXXXt
https://dl.doubtnut.com/l/_8sJYhdFdlQUr


36. If

Watch Video Solution

cos − 1( ) = cos − 1( ) = θ, prove that − cosθ + = sin2
θ.

x

a

y

b

x2

a2

2xy

ab

y2

b2

37. Solve the LPP Maximize  

Subject to   

Watch Video Solution

z = 5x + 3y

3x + 5y ≤ 15

5x + 2y ≤ 10, x ≥ 0, y ≥ 0

38. If  then �nd the value of 

Watch Video Solution

A =
⎡
⎢
⎣

2 0 1

2 1 3

1 −1 0

⎤
⎥
⎦

A2 − 3A + 2I

https://dl.doubtnut.com/l/_qEbQwWB8jxr7
https://dl.doubtnut.com/l/_SVFhW6zkJzov
https://dl.doubtnut.com/l/_WbTsd1rkAQr1


39. If a, b and c are all positive real, then prove that minimum value of

determinant 

 = 

Watch Video Solution

∣
∣
∣
∣
∣

a2 + 1 ab ac

ab b2 + 1 bc

ac bc c2 + 1

∣
∣ 
∣ 
∣
∣

1 + a2 + b2 + c2

40. Find the value of k so that the function f de�ned by

is continuous

at .

Watch Video Solution

f(x) = {( ), whenx ≠ ), (0, atx = ) :}
k cos x

π − 2x

π

2

π

2

x =
π

2

41. If  then �nd .

Watch Video Solution

y = xcot x dy

dx

https://dl.doubtnut.com/l/_5ONV3eTJWgt7
https://dl.doubtnut.com/l/_f7ZZvAMwtsnO
https://dl.doubtnut.com/l/_J2o1lCiAnZ2k


42. Show that the rectangle of maximum area that can be inscribed in a

given circle is a square.

Watch Video Solution

43. Evaluate 

Watch Video Solution

∫
π

0

dx
x

1 + sinx

44. Find the area of region in the �rst quadrant enclosed by the X-axis,

the line  and the circle .

Watch Video Solution

y = x x2 + y2 = 32

45. Find the solution of the following di�erential equations:

(2x+y+1)dx+(4x+2y-1)dy=0

Watch Video Solution

https://dl.doubtnut.com/l/_cEN1Nr9GvKZD
https://dl.doubtnut.com/l/_SfPw668BTuz6
https://dl.doubtnut.com/l/_tigkhk2hwUW4
https://dl.doubtnut.com/l/_STNzMn7PFXDa


Watch Video Solution

46. Three vectors  and  satisfy the condition .

Find the value of  if 

.

Watch Video Solution

→
a ,

→
b

→
c

→
a +

→
b +

→
c = 0

→
a .

→
b +

→
b .

→
c +

→
c .

→
a

∣
∣
→
a ∣

∣ = 1,
∣
∣
∣

→
b

∣
∣
∣

= 4, ∣
∣
→
c ∣

∣ = 2

https://dl.doubtnut.com/l/_STNzMn7PFXDa
https://dl.doubtnut.com/l/_h3dTUKURBCbU

