
MATHS

BOOKS - ARIHANT PRAKASHAN

VERY SIMILAR TEST 8

Section A

1. Show that  is maximum value

at .

Watch Video Solution

sinx(1 + cos x), x ∈ |0, π|

x =
π

3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_fuoRgeXB93rv


2. Integrate .

Watch Video Solution

∫(2√x + )dx
3

√x

3. Find the integrating factor of .

Watch Video Solution

x + 2y = x cos x
dy

dx

4. Find the value of .

Watch Video Solution

î. (ĵ × k̂) + ĵ. (k̂ × î) + k̂. ( î × ĵ)

5. Find the number of points (x, y, z) in space other than the

point (1,-2, 3), such that |x| = 1, |y| = 2  and |z|= 3. 

https://dl.doubtnut.com/l/_1y8nupilkOKL
https://dl.doubtnut.com/l/_RfGbMTgTIi90
https://dl.doubtnut.com/l/_FbzMnV2PUxh2
https://dl.doubtnut.com/l/_Xmtjq5eRQ2Oc


Watch Video Solution

6. If F : R  R is given by f(x) =  then �nd ( fof )

x .

Watch Video Solution

→ (3 − x3)
1 / 3

7. Write the principal value of .

Watch Video Solution

tan− 1[sin( − )]
π

2

8. If  is a complex cube root of 1,then for what value of.

lamda the determinant  ?

ω

∣
∣
∣
∣
∣

1 ω ω2

ω λ 1

ω2 1 ω

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_Xmtjq5eRQ2Oc
https://dl.doubtnut.com/l/_x5LCpG2xLR4g
https://dl.doubtnut.com/l/_OIX3hBpBCAUC
https://dl.doubtnut.com/l/_eB6CvdXhf3VM


Watch Video Solution

9. A die is thrown thrice, getting an even number is

considered a success. What is the mean and variance of the

Binomial distribution?

Watch Video Solution

10. If , then �nd .

Watch Video Solution

x = a cos θ, y = a sin θ
dy

dx

11. Show that  is maximum value

at .

W t h Vid S l ti

sinx(1 + cos x), x ∈ |0, π|

x =
π

3

https://dl.doubtnut.com/l/_eB6CvdXhf3VM
https://dl.doubtnut.com/l/_K4KQSamF3HZq
https://dl.doubtnut.com/l/_goOYbXMb6iTK
https://dl.doubtnut.com/l/_jCCzeq2gFXAq


Watch Video Solution

12. Integrate .

Watch Video Solution

∫(2√x + )dx
3

√x

13. Find the integrating factor of .

Watch Video Solution

x + 2y = x cos x
dy

dx

14. Find the value of 

.

Watch Video Solution

î. (ĵ × k̂) + ĵ. (k̂ × î) + k̂. ( î × ĵ)

https://dl.doubtnut.com/l/_jCCzeq2gFXAq
https://dl.doubtnut.com/l/_Aq06EHnagF4z
https://dl.doubtnut.com/l/_p9Pr9B0s7tqf
https://dl.doubtnut.com/l/_Ug9WTrgfn9DS
https://dl.doubtnut.com/l/_myH1nz3P0vDQ


15. Find the number of points (x, y, z) in space other than

the point (1,-2, 3), such that |x| = 1, |y| = 2  and |z|= 3. 

Watch Video Solution

16. If F : R  R is given by f(x) =  then �nd ( fof

) x .

Watch Video Solution

→ (3 − x3)
1 / 3

17. Write the principal value of .

Watch Video Solution

tan− 1[sin( − )]
π

2

https://dl.doubtnut.com/l/_myH1nz3P0vDQ
https://dl.doubtnut.com/l/_6AxZ6P7ieQaO
https://dl.doubtnut.com/l/_6Nva5C1eFBGh


18. 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

19. A die is thrown thrice, getting an even number is

considered a success. What is the mean and variance of the

Binomial distribution?

Watch Video Solution

20. If , then �nd .

Watch Video Solution

x = a cos θ, y = a sin θ
dy

dx

https://dl.doubtnut.com/l/_WnFAS4ADODEn
https://dl.doubtnut.com/l/_3CouJZha1Il8
https://dl.doubtnut.com/l/_RKXxeoZYRH2V


Section B

1. Solve for x, 

.

Watch Video Solution

tan− 1( ) + cot − 1( ) = , − 1 < x < 1
2x

1 − x2

1 − x2

2x

π

3

2. Corner points of the feasible region determined by the

system of linear constraints are (0,3), (1,1) and (3,0). Let

, where .  

Find the condition in p and q, so that the minimum of Z

occurs at (3,0) and (1,1).

Watch Video Solution

Z = px + qy p, q > 0

https://dl.doubtnut.com/l/_RKXxeoZYRH2V
https://dl.doubtnut.com/l/_68Cwvp0W5HVX
https://dl.doubtnut.com/l/_0p5oujOvlo2s


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. Show that the function  de�ned by 

 is neither one-one nor onto.

Watch Video Solution

f :R → R

f(x) =
x

x2 + 1

5. If , then �nd 

.

cos − 1α + cos − 1β + cos − 1γ = 3π

α(β + γ) + β(γ + α) + γ(α + β)

https://dl.doubtnut.com/l/_0p5oujOvlo2s
https://dl.doubtnut.com/l/_JuHxdUQIZBpd
https://dl.doubtnut.com/l/_uMi4YQ7hDJLt
https://dl.doubtnut.com/l/_oqWTzSb4Pk7w


Watch Video Solution

6. Sita and Gita throw a dia alternatively till one of them

gets a 6 to win the game. Find their respective probability

of winning if Sita starts �rst.

Watch Video Solution

7. If A and B are matrices of the same order and AB=BA, Then

prove that 

Watch Video Solution

A2 − B2 = (A − B)(A + B)

https://dl.doubtnut.com/l/_oqWTzSb4Pk7w
https://dl.doubtnut.com/l/_hazsVMxpC60Y
https://dl.doubtnut.com/l/_2cDK8EmhoUAR


8. If , and,  are vertices of an

equilateral triangle whose each side is equal to a, then

prove that .

Watch Video Solution

A(x1, y1), B(x2, y2) C(x3, y3)

∣
∣
∣
∣
∣

x1 y1 2

x2 y2 2

x3 y3 2

∣
∣ 
∣ 
∣
∣

2

= 3a4

9. If you throw a pair of dice n times, �nd the probability of

getting at least one doublet.[When you get identical

members you call it a doublet. You can get a double in six

ways: (1,1),(2,2),(3,3),(4,4),(5,5) and (6,6) , thus the probability

of getting a doublet is , so that the probability of

not getting a doublet in one throw is .

Watch Video Solution

=
6

36

1

6

]
5

6

https://dl.doubtnut.com/l/_zJn5B4BG8bl6
https://dl.doubtnut.com/l/_ysTsZYyLIiwF


10. Find the points on the curve  at

which the tangent to the curve is parallel to the line

.

View Text Solution

y = x3 − 3x2 + 2x

y − 2x + 3 = 0

11. Find the interval(s) in which the following functions are 

(i) increasing 

(ii) decreasing 

Watch Video Solution

f(x) = (x + 2)e−x

https://dl.doubtnut.com/l/_TBnOHgDcoW3m
https://dl.doubtnut.com/l/_y1TB0cycv445


12. If  then show that  

Watch Video Solution

√1 − x4 + √1 − y4 = k(x2 − y2)

=
dy

dx

x√1 − y4

y√1 − x4

13. If , then �nd .

Watch Video Solution

y = (sinx)x + sin− 1
√x

dy

dx

14. Examine if Rolle.s theorem is applicable to the function

 on .

View Text Solution

f(x) = cot x [0, π]

https://dl.doubtnut.com/l/_fH0Pi94zfmLF
https://dl.doubtnut.com/l/_gJ7YXLGa0VMJ
https://dl.doubtnut.com/l/_kh3wHPUR6jNH


15. Find the di�erential equation for the family of curve

.

Watch Video Solution

y = a sin− 1 x + b cos − 1 x

16. Obtain the general solution of the following di�erential

equations.

Watch Video Solution

x2√y2 + 3dx + y√x3 + 1dy = 0

17. Evaluate the following integrals : 

Watch Video Solution

∫ dϕ
(3 sinϕ − 2)cos ϕ

5 − cos2 ϕ − 4 sinϕ

https://dl.doubtnut.com/l/_XMQINHxP7IvJ
https://dl.doubtnut.com/l/_snPzvcUl81DP
https://dl.doubtnut.com/l/_ibPTAKDt84ID


18. Prove that .

Watch Video Solution

∫
π / 4

0

2 tan3 xdx = 1 − log 2

19. Find the area of the region included between the

parabola  and the straight line .

Watch Video Solution

y2 = 2x x − y = 4

20. Find the vector equation of the plane through the

points (2,1, -1) and (-1, 3, 4) and .. perpendicular to the plane

.

Watch Video Solution

x − 2y + 4z = 10

https://dl.doubtnut.com/l/_ibPTAKDt84ID
https://dl.doubtnut.com/l/_JXFrlrUmiMYI
https://dl.doubtnut.com/l/_xTWUCquxqjey
https://dl.doubtnut.com/l/_z3jONKJslfbv


21. Prove that

and hence prove that

 are

coplanar.

Watch Video Solution

→
a × (

→
b ×

→
c ) +

→
b × (

→
c ×

→
a ) +

→
c × (

→
a ×

→
b ) =

→
0

→
a × (

→
b ×

→
c ),

→
b × (

→
c ×

→
a ),

→
c × (

→
a ×

→
b )

22. If , prove that ,

where m is a scalar.

Watch Video Solution

→
a ×

→
b =

→
b ×

→
c ≠

→
0

→
a +

→
c = m

→
b

https://dl.doubtnut.com/l/_z3jONKJslfbv
https://dl.doubtnut.com/l/_OTLfETdaPHJh
https://dl.doubtnut.com/l/_nHacnveE0XUJ


23.   Find the shortest distance between the lines  

 and .

Watch Video Solution

= =
x − 3

1

y − 5

−2
z − 7

1
= =

x + 1

7

y + 1

−6

z + 1

1

24. Solve for x, 

.

Watch Video Solution

tan− 1( ) + cot − 1( ) = , − 1 < x < 1
2x

1 − x2

1 − x2

2x

π

3

25. Corner points of the feasible region determined by the

system of linear constraints are (0,3), (1,1) and (3,0). Let

, where .  Z = px + qy p, q > 0

https://dl.doubtnut.com/l/_mUxkuPUy1XGj
https://dl.doubtnut.com/l/_APLFV8eTvbae
https://dl.doubtnut.com/l/_NyxxRbwN22sa


Find the condition in p and q, so that the minimum of Z

occurs at (3,0) and (1,1).

Watch Video Solution

26. 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

27. Show that the function  de�ned by 

 is neither one-one nor onto.

Watch Video Solution

f :R → R

f(x) =
x

x2 + 1

https://dl.doubtnut.com/l/_NyxxRbwN22sa
https://dl.doubtnut.com/l/_xoRmEgZ3eMWZ
https://dl.doubtnut.com/l/_NklhI2Ookcf8
https://dl.doubtnut.com/l/_xjEZKozelhJW


28. If , then �nd 

.

Watch Video Solution

cos − 1α + cos − 1β + cos − 1γ = 3π

α(β + γ) + β(γ + α) + γ(α + β)

29. Sita and Gita throw a dia alternatively till one of them

gets a 6 to win the game. Find their respective probability

of winning if Sita starts �rst.

Watch Video Solution

30. If , and,  are vertices of an

equilateral triangle whose each side is equal to a, then

prove that .

A(x1, y1), B(x2, y2) C(x3, y3)

∣
∣
∣
∣
∣

x1 y1 2

x2 y2 2

x3 y3 2

∣
∣ 
∣ 
∣
∣

2

= 3a4

https://dl.doubtnut.com/l/_xjEZKozelhJW
https://dl.doubtnut.com/l/_0iRjGHjdZnfr
https://dl.doubtnut.com/l/_z4GiwuEwhxlL


Watch Video Solution

31. If you throw a pair of dice  times, �nd the probability of

getting atleast one doublet.

Watch Video Solution

n

32. Find the points on the curve  at which

the tangents to the curve is parallel to the line y-2x+3 = 0.

Watch Video Solution

y = x3– 3x2 + 2x

33. Find the interval(s) in which the following functions are 

(i) increasing 

https://dl.doubtnut.com/l/_z4GiwuEwhxlL
https://dl.doubtnut.com/l/_Aw9pNnSNcjJR
https://dl.doubtnut.com/l/_VehwWgN9mleP
https://dl.doubtnut.com/l/_z6aFqPtb4r4S


(ii) decreasing 

Watch Video Solution

f(x) = (x + 2)e−x

34. If  then show that  

Watch Video Solution

√1 − x4 + √1 − y4 = k(x2 − y2)

=
dy

dx

x√1 − y4

y√1 − x4

35. If , then �nd .

Watch Video Solution

y = (sinx)x + sin− 1
√x

dy

dx

https://dl.doubtnut.com/l/_z6aFqPtb4r4S
https://dl.doubtnut.com/l/_6WKTTgKm4Pzz
https://dl.doubtnut.com/l/_pQeVqCdB8Hzn


36. Examine if Rolle's theorem is applicable to the function

 on .

View Text Solution

f(x) = cot x [0, π]

37. Find the di�erential equation for the family of curve

.

Watch Video Solution

y = a sin− 1 x + b cos − 1 x

38. Obtain the general solution of the following di�erential

equations.

Watch Video Solution

x2√y2 + 3dx + y√x3 + 1dy = 0

https://dl.doubtnut.com/l/_Z1Xr1JDOVF9o
https://dl.doubtnut.com/l/_kWQXV0reLjry
https://dl.doubtnut.com/l/_VvVvZuk0jzLV


39. Evaluate the following integrals : 

Watch Video Solution

∫ dϕ
(3 sinϕ − 2)cos ϕ

5 − cos2 ϕ − 4 sinϕ

40. Prove that .

Watch Video Solution

∫
π / 4

0

2 tan3 xdx = 1 − log 2

41. Find the area of the region included between the

parabola  and the straight line .

Watch Video Solution

y2 = 2x x − y = 4

https://dl.doubtnut.com/l/_VvVvZuk0jzLV
https://dl.doubtnut.com/l/_W4Xd6ZRec5gm
https://dl.doubtnut.com/l/_aaOaSfgHk5iJ
https://dl.doubtnut.com/l/_qoSZpgGpxBz4
https://dl.doubtnut.com/l/_CjERBGBMPqqI


42. Find the vector equation of the plane through the

points (2,1, -1) and (-1, 3, 4) and .. perpendicular to the plane

.

Watch Video Solution

x − 2y + 4z = 10

43. Prove that

and hence prove that

 are

coplanar.

Watch Video Solution

→
a × (

→
b ×

→
c ) +

→
b × (

→
c ×

→
a ) +

→
c × (

→
a ×

→
b ) =

→
0

→
a × (

→
b ×

→
c ),

→
b × (

→
c ×

→
a ),

→
c × (

→
a ×

→
b )

https://dl.doubtnut.com/l/_CjERBGBMPqqI
https://dl.doubtnut.com/l/_ndlOYHWzCezG


Section C

44. If , prove that 

, where m is a scalar.

Watch Video Solution

→
a ×

→
b =

→
b ×

→
c ≠

→
0

→
a +

→
c = m

→
b

45.   Find the shortest distance between the lines  

 and .

Watch Video Solution

= =
x − 3

1

y − 5

−2
z − 7

1
= =

x + 1

7

y + 1

−6

z + 1

1

1. If , then prove that y = [x + √x2 + a2]
n

=
dy

dx

ny

√x2 + a2

https://dl.doubtnut.com/l/_TV7vzUEnMXCR
https://dl.doubtnut.com/l/_xfD2DT6wK2eD
https://dl.doubtnut.com/l/_0hQOMucT8WLh


Watch Video Solution

2. Show that the right circular cone of least curved surface

area and given volume has an altitude equal to  times

the radius of the base.

Watch Video Solution

√2

3. Find the area bounded by the curve y = sin x between x =

0 and .

Watch Video Solution

x = 2π

https://dl.doubtnut.com/l/_0hQOMucT8WLh
https://dl.doubtnut.com/l/_Io9mNZ7YXIsI
https://dl.doubtnut.com/l/_CY1mMKMTTS4H


4. Find the particular solution of the di�erential equation 

, given , when 

.

View Text Solution

(1 − y2)(1 + log|x|)dx + 2 × dy = 0 y = 0

x = 1

5. Evaluate 

View Text Solution

∫ dx
1

(x2 − 4)√x + 1

6. Answer any three questions 

Find the coordinates of the point, where the line through

the points  crosses the XY-plane.

Watch Video Solution

A(3, 4, 1) and B(5, 1, 6)

https://dl.doubtnut.com/l/_G1zzgGlBUtfB
https://dl.doubtnut.com/l/_Jq3vKha3LOwQ
https://dl.doubtnut.com/l/_p8dHRULAjV8L


7. Find the equation of the two lines through the origin

which intersect the line  at angle of 

 each.

View Text Solution

− =
x − 3

2

y − 3

1
z

1
π

3

8. If  such that  �nd the value of 

.

Watch Video Solution

a, b, c > 0 a + b + c = abc

tan− 1 a + tan− 1 b + tan− 1 c

9. Solve the following LPP graphically. 

Maximize  Z = 10x + 6y

https://dl.doubtnut.com/l/_p8dHRULAjV8L
https://dl.doubtnut.com/l/_dTJkVtIDkimM
https://dl.doubtnut.com/l/_O2n8QvH6y0JS
https://dl.doubtnut.com/l/_bBjfZWGA7UhS


Subjectto  

 

View Text Solution

3x + y ≤ 12

2x + 5y ≤ 34

x, y > 0

10. Show the  given by 

 is invertible. Also �nd .

Watch Video Solution

f :R − { − 1) → R − {1}

f(x) =
x

x − 1
f − 1

11. Show the following system of equations is consistent

,

Also, �nd the solution.

View Text Solution

2x − y + 3z = 5, 3x + 2y − z = 7, 4x + 5y − 5z = 9

https://dl.doubtnut.com/l/_bBjfZWGA7UhS
https://dl.doubtnut.com/l/_sBasuYxrhbOr
https://dl.doubtnut.com/l/_Nyhce5sJ8Zwt


12. If A and B are two independent events such that

 and  then �nd P(A) and

P(B)

Watch Video Solution

P( ¯̄̄A ∩ B) =
2

15
P(A ∩ ¯̄̄B) =

1

6

13. Find the inverse of the matrix  by

using row transformations.

View Text Solution

A =

∣
∣ 
∣
∣

1 2 −2

−1 3 0

0 −2 1

∣
∣ 
∣
∣

14. If , then prove that y = [x + √x2 + a2]
n

=
dy

dx

ny

√x2 + a2

https://dl.doubtnut.com/l/_Nyhce5sJ8Zwt
https://dl.doubtnut.com/l/_MgxTNCr4CsAJ
https://dl.doubtnut.com/l/_bL2rd5AoaAsT
https://dl.doubtnut.com/l/_U52KHqQFYmws


Watch Video Solution

15. Find the area bounded by the curve y = sin x between x =

0 and .

Watch Video Solution

x = 2π

16. Find the particular solution of the di�erential equation 

, given , when 

.

View Text Solution

(1 − y2)(1 + log|x|)dx + 2 × dy = 0 y = 0

x = 1

17. Evaluate ∫ dx
1

(x2 − 4)√x + 1

https://dl.doubtnut.com/l/_U52KHqQFYmws
https://dl.doubtnut.com/l/_6MdETqJGMr47
https://dl.doubtnut.com/l/_LLpMj12avhWt
https://dl.doubtnut.com/l/_JLDHdWImNsgD


View Text Solution

18. Answer any three questions 

Find the coordinates of the point, where the line through

the points  crosses the XY-plane.

Watch Video Solution

A(3, 4, 1) and B(5, 1, 6)

19. Find the equation of the two lines through the origin

which intersect the line  at angle of 

 each.

View Text Solution

− =
x − 3

2

y − 3

1
z

1
π

3

https://dl.doubtnut.com/l/_JLDHdWImNsgD
https://dl.doubtnut.com/l/_KCTCZPMHgbie
https://dl.doubtnut.com/l/_0x39qlP7xosY


20. If  such that  �nd the value of

.

Watch Video Solution

a, b, c > 0 a + b + c = abc

tan− 1 a + tan− 1 b + tan− 1 c

21. Solve the following LPP graphically. 

Maximize  

Subjectto  

 

View Text Solution

Z = 10x + 6y

3x + y ≤ 12

2x + 5y ≤ 34

x, y > 0

https://dl.doubtnut.com/l/_tzdFQDxfZyz5
https://dl.doubtnut.com/l/_blvR4TvTL5sR


22. Show the  given by 

 is invertible. Also �nd .

Watch Video Solution

f :R − { − 1) → R − {1}

f(x) =
x

x − 1
f − 1

23. Show the following system of equations is consistent

,

Also, �nd the solution.

View Text Solution

2x − y + 3z = 5, 3x + 2y − z = 7, 4x + 5y − 5z = 9

24. If A and B are two independent events such that

 and  then �nd P(A) and

P(B)

P( ¯̄̄A ∩ B) =
2

15
P(A ∩ ¯̄̄B) =

1

6

https://dl.doubtnut.com/l/_WW942CsZ2g7i
https://dl.doubtnut.com/l/_xwl2Rtt9ukNb
https://dl.doubtnut.com/l/_pjadNYhasiwc


Watch Video Solution

25. Find the inverse of the matrix  by

using row transformations.

View Text Solution

A =

∣
∣ 
∣
∣

1 2 −2

−1 3 0

0 −2 1

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_pjadNYhasiwc
https://dl.doubtnut.com/l/_RaJaIp3D52Rl

