
MATHS

BOOKS - ARIHANT PRAKASHAN

VERY SIMILAR TEST 9

Section A

1. Find the absolute maximum value of

 in the interval [1, 3].

Watch Video Solution

f(x) = 2x3 − 24x + 107

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_g4mfa4cNPJrO


2. Evaluate 

Watch Video Solution

∫sin2 xdx

3. Show that  is a solution of the

di�erential equation .

Watch Video Solution

y = cx +
a

c

y = x +
dy

dx

a

dy

dx

4. Find , if  and 

Watch Video Solution

→
a ×

→
b

→
a = 2 î + k̂

→
b = î + ĵ + k̂

https://dl.doubtnut.com/l/_mzgKpNA4ALxg
https://dl.doubtnut.com/l/_rZ1scBRhIsDF
https://dl.doubtnut.com/l/_Vx0QzAwSzlSC


5. Find the vector equation of the plane whose Cartesian

from of equation is 

Watch Video Solution

3x − 4y + 2z = 5

6. Find the domain of the function

.

Watch Video Solution

f(x) = sin− 1(2x − 3)

7. Without expanding show that 

Watch Video Solution

∣
∣
∣
∣

1 a b + c

1 b c + a

1 c a + b

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_uZbI4NX5rp98
https://dl.doubtnut.com/l/_7SCM4bB0uf7Y
https://dl.doubtnut.com/l/_Jaqus5FM0bcI


8. Events  and  are independent. Find , if 

 and .

Watch Video Solution

E F P (F )

P (E) = 0.35 P (E ∪ F ) = 0.6

9. Show that  is

continuous at .

Watch Video Solution

f(x) = {
5x − 4 when 0 < x ≤ 1

4x2 − 3x when 1 < x < 2

x = 1

10. Find the absolute maximum and minimum values of

 in the interval [1, 3].f(x) = 2x3 − 24x + 57

https://dl.doubtnut.com/l/_Jaqus5FM0bcI
https://dl.doubtnut.com/l/_WbxdcjjienEJ
https://dl.doubtnut.com/l/_Yr9OsspZnthY
https://dl.doubtnut.com/l/_5w4XsiEAA90J


Watch Video Solution

11. Evaluate 

Watch Video Solution

∫sin2 xdx

12. Show that  is a solution of the

di�erential equation .

Watch Video Solution

y = cx +
a

c

y = x +
dy

dx

a

dy

dx

13. Find , if  and 

Watch Video Solution

→
a ×

→
b

→
a = 2 î + k̂

→
b = î + ĵ + k̂

https://dl.doubtnut.com/l/_5w4XsiEAA90J
https://dl.doubtnut.com/l/_ejI8o3gJP6cV
https://dl.doubtnut.com/l/_Tw1upXkbcvwI
https://dl.doubtnut.com/l/_ofGjysOub4AP


14. Find the vector equation of the plane whose

Cartesian from of equation is 

Watch Video Solution

3x − 4y + 2z = 5

15. Find the domain of the function

.

Watch Video Solution

f(x) = sin− 1(2x − 3)

16. Evaluate 

Watch Video Solution

⎡
⎢
⎣

1 a b + c

1 b c + a

1 c a + b

⎤
⎥
⎦

https://dl.doubtnut.com/l/_ofGjysOub4AP
https://dl.doubtnut.com/l/_eYwfy6enRj9u
https://dl.doubtnut.com/l/_QV1ofiuXj5JV
https://dl.doubtnut.com/l/_rtr2FteHxT1E


Section B

17. Events  and  are independent. Find , if 

 and .

Watch Video Solution

E F P (F )

P (E) = 0.35 P (E ∪ F ) = 0.6

18. Show that 

is continuous at .

Watch Video Solution

f(x) = {
5x − 4 when 0 < x ≤ 1

4x2 − 3x when 1 < x < 2

x = 1

https://dl.doubtnut.com/l/_rtr2FteHxT1E
https://dl.doubtnut.com/l/_1vaEKKd7x4K3
https://dl.doubtnut.com/l/_5FR85Oozg8yS


1. If , then �nd .

Watch Video Solution

sin{cot − 1(x + 1)} = cos(tan− 1 x) x

2. One kind of cake requires 200 g of �our and 25 g of

fat and another kind of cake requires 100 g of �our and

50 g of fat. 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, formulate the problem as LPP.

Watch Video Solution

https://dl.doubtnut.com/l/_CDsbqlQ8tRHZ
https://dl.doubtnut.com/l/_Ldk3cm4lZhBH


3. Let R be a relation on the set A of ordered pairs of

positive integers de�ned by (x, y) R (u, v), if and only if xv

= yu. Show that R is an equivalence relation.

Watch Video Solution

4. Prove that

.

Watch Video Solution

tan{ + cos − 1 } + tan{ − cos − 1( )} =
π

4

1

2

a

b

π

4

1

2

a

b

2b

a

https://dl.doubtnut.com/l/_2EFq1LnNwAsk
https://dl.doubtnut.com/l/_Ufai4ihlqnqt


5. Two persons  and  throw a die alternately till one

of them gets a three and wins the game, Find their

respective probabilities of winning, if  begins.

Watch Video Solution

A B

A

6.  and ,

then show that 

Watch Video Solution

A = [
1 0

0 1
], B = [

1 0

0 −1
] C = [

0 1

1 0
]

A2 = B2 = C 2 = I 2

7. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

b + c c + a a + b

q + r r + p p + q

y + z z + x x + y

∣
∣ 
∣ 
∣
∣

= 2

∣
∣ 
∣ 
∣
∣

a b c

p q r

x y z

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_nASScUL9FxIM
https://dl.doubtnut.com/l/_3aLAMJzPrXtD
https://dl.doubtnut.com/l/_7whfDorvSbKq


Watch Video Solution

8. An urn contains  white and  red balls. Four balls are

drawn at random from the urn. Find the probability

distribution of the number of white balls.

Watch Video Solution

4 6

9. Using di�erentials, �nd the approximate value of

.

Watch Video Solution

(3.68)3 / 2

https://dl.doubtnut.com/l/_7whfDorvSbKq
https://dl.doubtnut.com/l/_gigPCdZNIVZE
https://dl.doubtnut.com/l/_8UlzajCVBb3m


10. Prove that:  is an increasing

function in [0,pi/2]`

Watch Video Solution

y = − θ
4 sin θ

2 + cos θ

11. If , then prove that 

.

Watch Video Solution

xy log(x + y) = 1

= −
dy

dx

y(x2y + x + y)

x(xy2 + x + y)

12. If  then �nd .

Watch Video Solution

sin 2x = , tany =
2t

1 + t2

2t

1 − t2

dy

dx

https://dl.doubtnut.com/l/_Cau1JS8UkTdl
https://dl.doubtnut.com/l/_zQE0E8eCxtma
https://dl.doubtnut.com/l/_DsolL15eSGxE
https://dl.doubtnut.com/l/_mJ6eBcuc4c2T


13. Solve .

Watch Video Solution

+ y = cos x − sinx
dy

dx

14. Find the equation of the curve passing through the

point  whose di�erential equation is 

.

Watch Video Solution

(1, 1)

xdy = (2x2 + 1)dx, x ≠ 0

15. Evaluate .

Watch Video Solution

∫ dx
x2

x4 − x2 + 12

https://dl.doubtnut.com/l/_mJ6eBcuc4c2T
https://dl.doubtnut.com/l/_qVMxqFuIf0aB
https://dl.doubtnut.com/l/_W4CSyXH0eYfp
https://dl.doubtnut.com/l/_d3UyQaSNdLU7


16. Evaluate the following integrals : 

Evaluate 

Watch Video Solution

∫
π / 2

0

x sinx cos x

sin4 x + cos4 x

17. Find the area bounded by the curve , -axis

and ordinates  and .

Watch Video Solution

y = x|x| X

x = − 3 x = 3

18. The plane  is rotated about its line of

intersection with the plane z=0 through angle measure

alpha. Prove that the equation of the plane in new

position is 

lx + my = 0

lx + my ± z√l2 + m2 tanα = 0

https://dl.doubtnut.com/l/_d3UyQaSNdLU7
https://dl.doubtnut.com/l/_Ngl7kpCJRk04
https://dl.doubtnut.com/l/_yxs2y67aU6iN


Watch Video Solution

19. Find the distance of the plane 

from the origin and the coordinates of the foot of the

perpendicular drawn from origin to the given plane.

Watch Video Solution

2x − 3y + 4z − 6 = 0

20. Prove that 

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

= ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

− (
→
a ⋅

→
b )

2

https://dl.doubtnut.com/l/_yxs2y67aU6iN
https://dl.doubtnut.com/l/_LSMrmhGz5saC
https://dl.doubtnut.com/l/_HoAUj2VEpeC4


21. Find the vector equation of a plane which is at a

distance of  units from the origin and has , ,  as

the direction ratios of a normal to it. Also, �nd the

coordinates of the foot of the normal drawn from the

origin.

View Text Solution

6 2 −1 2

22. If , then �nd .

Watch Video Solution

sin{cot − 1(x + 1)} = cos(tan− 1 x) x

https://dl.doubtnut.com/l/_DMSqDcYQ4qle
https://dl.doubtnut.com/l/_65rkZg12EXe3


23. One kind of cake requires 200 g of �our and 25 g of

fat and another kind of cake requires 100 g of �our and

50 g of fat. 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, formulate the problem as LPP.

Watch Video Solution

24. Consider  given by  

. Show that f is invertible with 

. Hence. Find  

f :R+ → [ − 5, ∞)

f(x) = 9x2 + 6x − 5

f − 1(y) = ( )
√y + 6 − 1

3

https://dl.doubtnut.com/l/_jGTQuCWqURqW
https://dl.doubtnut.com/l/_tSvc4KHOy50G


  

where  is the set of all non-negative real numbers.

Watch Video Solution

(i)f − 1(10)       (ii)y  if f − 1(y) =
4

3

R+

25. Let R be a relation on the set A of ordered pairs of

positive integers de�ned by (x, y) R (u, v), if and only if xv

= yu. Show that R is an equivalence relation.

Watch Video Solution

26. Prove that

.

tan{ + cos − 1 } + tan{ − cos − 1( )} =
π

4

1

2

a

b

π

4

1

2

a

b

2b

a

https://dl.doubtnut.com/l/_tSvc4KHOy50G
https://dl.doubtnut.com/l/_z5cd8MZQj3aE
https://dl.doubtnut.com/l/_Zcr8ugbfo8po


Watch Video Solution

27. Two persons  and  throw a die alternately till one

of them gets a three and wins the game, Find their

respective probabilities of winning, if  begins.

Watch Video Solution

A B

A

28.  and ,

then show that 

Watch Video Solution

A = [
1 0

0 1
], B = [

1 0

0 −1
] C = [

0 1

1 0
]

A2 = B2 = C 2 = I 2

https://dl.doubtnut.com/l/_Zcr8ugbfo8po
https://dl.doubtnut.com/l/_qxMR4cLaJSge
https://dl.doubtnut.com/l/_ctJ2oK8lYfSE


29. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

b + c c + a a + b

q + r r + p p + q

y + z z + x x + y

∣
∣ 
∣ 
∣
∣

= 2

∣
∣ 
∣ 
∣
∣

a b c

p q r

x y z

∣
∣ 
∣ 
∣
∣

30. An urn contains  white and  red balls. Four balls

are drawn at random from the urn. Find the probability

distribution of the number of white balls.

Watch Video Solution

4 6

31. Using di�erentials, �nd approximate value 

Watch Video Solution

(3.968)3 / 2

https://dl.doubtnut.com/l/_hWuzObcjf2ON
https://dl.doubtnut.com/l/_sR1SZBe9blvj
https://dl.doubtnut.com/l/_jXXlgHFbgjDe


Watch Video Solution

32. Prove that:  is an increasing

function in [0,pi/2]`

Watch Video Solution

y = − θ
4 sin θ

2 + cos θ

33. If , then prove that 

.

Watch Video Solution

xy log(x + y) = 1

= −
dy

dx

y(x2y + x + y)

x(xy2 + x + y)

34. If  then �nd .

Watch Video Solution

sin 2x = , tany =
2t

1 + t2

2t

1 − t2

dy

dx

https://dl.doubtnut.com/l/_jXXlgHFbgjDe
https://dl.doubtnut.com/l/_z9cVkhuVt3Im
https://dl.doubtnut.com/l/_mC4X8xTQT0um
https://dl.doubtnut.com/l/_c1yiszzhSe6z


35. Using mean value theorem, prove that sin

.

Watch Video Solution

x < x, ∈ (0. π/2)

36. Solve 

Watch Video Solution

+ y = cos x − sinx
dy

dx

37. Find the equation of the curve passing through the

point  whose di�erential equation is 

.

(1, 1)

xdy = (2x2 + 1)dx, x ≠ 0

https://dl.doubtnut.com/l/_c1yiszzhSe6z
https://dl.doubtnut.com/l/_Q99bWsjCGmY5
https://dl.doubtnut.com/l/_ba91Most6JKl
https://dl.doubtnut.com/l/_3ybl4EQ9KxZN


Watch Video Solution

38. Evaluate .

Watch Video Solution

∫ dx
x2

x4 − x2 + 12

39. Evaluate .

View Text Solution

∫
π / 2

0

dx
sin 2x

sin4 x + cos4 x

40. Find the area bounded by the curve , -axis

and ordinates  and .

Watch Video Solution

y = x|x| X

x = − 3 x = 3

https://dl.doubtnut.com/l/_3ybl4EQ9KxZN
https://dl.doubtnut.com/l/_E2fNq4Ou0hZr
https://dl.doubtnut.com/l/_aOUJvW8DiOpD
https://dl.doubtnut.com/l/_lqWxzFlUqncn


41. The plane  is rotated about its line of

intersection with the plane z=0 through angle measure

alpha. Prove that the equation of the plane in new

position is 

Watch Video Solution

lx + my = 0

lx + my ± z√l2 + m2 tanα = 0

42. Find the distance of the plane

 from the origin and the

coordinates of the foot of the perpendicular drawn from

origin to the given plane.

Watch Video Solution

2x − 3y + 4z − 6 = 0

https://dl.doubtnut.com/l/_lqWxzFlUqncn
https://dl.doubtnut.com/l/_mCpYMD0kk4Ck
https://dl.doubtnut.com/l/_3VdqODzE8JFV


Section C

43. Prove that 

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

2

= ∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

− (
→
a ⋅

→
b )

2

44. Find the cartesian equation of a plane which is at a

distance of 6 units from the origin and which has a

normal with direction ratios (2, -1, -2).

Watch Video Solution

https://dl.doubtnut.com/l/_EoFutWP3iXjX
https://dl.doubtnut.com/l/_Kkp3esGPlGHJ


1. If , then prove that 

 or .

Watch Video Solution

ex + ey = ex+y

=
dy

dx

ex(ey − 1)

ey(ex − 1)
+ ey−x = 0

dy

dx

2. Find a point on the curve f(x)= , where the

tangent is parallel to the chord joining the points (3, 0)

and (4, 1).

Watch Video Solution

(x − 3)
2

3. Find the area of the region included between the

parabolas  and , where .y2 = 4ax x2 = 4ay a > 0

https://dl.doubtnut.com/l/_2HnOOg5k6dgR
https://dl.doubtnut.com/l/_kO9PkV1Fez7Q
https://dl.doubtnut.com/l/_LfokO3JW3unD


Watch Video Solution

4. Solve .

Watch Video Solution

= y sin 2x : y(0) = 1
dy

dx

5. Evaluate .

Watch Video Solution

∫ dx
1

sinx(2 cos2 x − 1)

6. Prove analytically : The perpendicular bisector of the

sides of a triangle are concurrent.

Watch Video Solution

https://dl.doubtnut.com/l/_LfokO3JW3unD
https://dl.doubtnut.com/l/_P3rGIAdj0OTc
https://dl.doubtnut.com/l/_a7dkc916AAKS
https://dl.doubtnut.com/l/_Km6BL0hmHW2r


7. Find the foot of the perpendicular drawn from the

point  to the line 

. Also,

�nd the length of the perpendicular.

View Text Solution

2 î − ĵ + 5k̂

→
r = (11 î − 2ĵ − 8k̂) + λ(10 î − 4ĵ − 11k̂)

8. Solve the following LPP graphically. 

Maximise  

Subject to `3x + 5y le 15 

5x + 2y le 10 

and x, y ge 0

View Text Solution

Z = 5x + 3y

https://dl.doubtnut.com/l/_ZNYKRxI29AEz
https://dl.doubtnut.com/l/_cQRLYx3nIyoK


9. Let  be a function de�ned as 

. Show that , where S

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

Watch Video Solution

f :N → R

f(x) = 4x2 + 12x + 15 f :N → S

10. If , �nd  and hence solve

the system of linear equations , 

, .

View Text Solution

A =
⎡
⎢
⎣

1 −1 1

2 1 −3

1 1 1

⎤
⎥
⎦

A− 1

x + 2y + z = 4

−x + y + z = 0 x − 3y + z = 2

https://dl.doubtnut.com/l/_9xUI3XKgzDwN
https://dl.doubtnut.com/l/_bvC5lAGF5G2b


11. A dice is thrown thrice. Find the probability of getting

an odd number atleast once.

Watch Video Solution

12. Find the inverse of the following matrix using

elementary transformation .

View Text Solution

⎡
⎢
⎣

1 3 −2

−3 0 1

2 1 0

⎤
⎥
⎦

13. If , then prove that 

 or .

Watch Video Solution

ex + ey = ex+y

=
dy

dx

ex(ey − 1)

ey(ex − 1)
+ ey−x = 0

dy

dx

https://dl.doubtnut.com/l/_nF3agbcrDPvX
https://dl.doubtnut.com/l/_XYIkfa3zULtg
https://dl.doubtnut.com/l/_YqpbJz6j0d76


Watch Video Solution

14. Find a point on the curve f(x)= , where the

tangent is parallel to the chord joining the points (3, 0)

and (4, 1).

Watch Video Solution

(x − 3)
2

15. Find the area of the region included between the

parabolas  and , where .

Watch Video Solution

y2 = 4ax x2 = 4ay a > 0

16. Solve .= y sin 2x : y(0) = 1
dy

dx

https://dl.doubtnut.com/l/_YqpbJz6j0d76
https://dl.doubtnut.com/l/_FdVQqb9s5mMW
https://dl.doubtnut.com/l/_v37T7OzErZAm
https://dl.doubtnut.com/l/_cxyI941h7zND


Watch Video Solution

17. Evaluate .

Watch Video Solution

∫ dx
1

sinx(2 cos2 x − 1)

18. Prove analytically : The perpendicular bisector of the

sides of a triangle are concurrent.

Watch Video Solution

19. Find the foot of the perpendicular drawn from the

point  to the line 2 î − ĵ + 5k̂

https://dl.doubtnut.com/l/_cxyI941h7zND
https://dl.doubtnut.com/l/_K7MUUbkoMCMa
https://dl.doubtnut.com/l/_ZzEslwnWprvE
https://dl.doubtnut.com/l/_NqCN3O0lYMkk


. Also,

�nd the length of the perpendicular.

View Text Solution

→
r = (11 î − 2ĵ − 8k̂) + λ(10 î − 4ĵ − 11k̂)

20. Solve the following LPP graphically. 

Maximise  

Subject to `3x + 5y le 15 

5x + 2y le 10 

and x, y ge 0

View Text Solution

Z = 5x + 3y

https://dl.doubtnut.com/l/_NqCN3O0lYMkk
https://dl.doubtnut.com/l/_pDJUidyK7PrD


21. Let  be a function de�ned as 

. Show that , where S

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

Watch Video Solution

f :N → R

f(x) = 4x2 + 12x + 15 f :N → S

22. If , �nd  and hence solve

the system of linear equations , 

, .

View Text Solution

A =
⎡
⎢
⎣

1 −1 1

2 1 −3

1 1 1

⎤
⎥
⎦

A− 1

x + 2y + z = 4

−x + y + z = 0 x − 3y + z = 2

https://dl.doubtnut.com/l/_7CEcdeKnbxkB
https://dl.doubtnut.com/l/_2GJ9pf0MHOrw


23. A die is tossed thrice. Find the probability of getting

an even number atleast once.

Watch Video Solution

24. Find the inverse of the following matrix using

elementary transformation .

View Text Solution

⎡
⎢
⎣

1 3 −2

−3 0 1

2 1 0

⎤
⎥
⎦

https://dl.doubtnut.com/l/_Zm0s9lKKY1jA
https://dl.doubtnut.com/l/_UBOSU70I6OmC

