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ENGLISH)

MISCELLANEOUS EXAMPLES

SET THEORY AND RELATION (OR FUCNTION)

1. For three sets A,B and C,if A ∩ C = B ∩ C and A ∪ C = B ∪ C, then

prove that A = B

Watch Video Solution

2. For any three sets A, B and Cn if A ∩ B = A ∩ C and A ∪ GB = A ∩ C

then prove that B=C

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_4EZSQXn7D4so
https://dl.doubtnut.com/l/_eKshhXoYQfIU


Watch Video Solution

3. Two �nite sets A and B consist of m and n elements respectively. The

number of subsets in A exceeds that of B by 112. Find the values of m and

n.

Watch Video Solution

4. A survey shows that 75% of the stubents of a school like Mathematics

and 65% like Physics. If x% of the students like both Mathematric and

Physice, �nd the maximum and minimum values of x.

Watch Video Solution

5. In a survey of 35 students of a class it was found that 17 students like

mathematics and 10 like Mathematics but not Biology. Find the number of

students who like (i) Biology, (ii) Biology but not Mathematics, it being

given that each student takes at least one of the two subjects.

https://dl.doubtnut.com/l/_eKshhXoYQfIU
https://dl.doubtnut.com/l/_TevD41gB3mo7
https://dl.doubtnut.com/l/_jKXmzFCHpzaf
https://dl.doubtnut.com/l/_6YhZlPEmibYL


Watch Video Solution

6. An inquiry into 100 candidates who failed in English of H.S. Examination

revealed the following data : failed in Aggregate-66, failed in Paper I-37,

failed Paper II-59, failed in Aggregate and Paper I-17, failed in Aggregate

and Paper II-43 and failed in both papers-13. 

Find the number of candidates who failed in 

(i) Aggregate or Paper II but not in Paper I 

(ii) Aggregate but not in Paper I and Paper II.

Watch Video Solution

7. In a survey it was found that 76 men read magazine A, 30 read

magazine B, 40 read magazine C and 6 men read all the thee magazines. If

the total number of men who read magazines be 116, �nd how many men

read exactly two of the three magazines.

Watch Video Solution

https://dl.doubtnut.com/l/_6YhZlPEmibYL
https://dl.doubtnut.com/l/_DJRs11f6ywaH
https://dl.doubtnut.com/l/_QCuWMz8fNU0J


8. For two sets A and B the three elements of A × B are (a, x), (b, y), (c, x),

�nd B × A

Watch Video Solution

9. If (a,b) and (b,c) are elements of A × A, �nd the set A and other

elements of A × A

Watch Video Solution

10. If two-empty sets A and B have n elements in common, then show that

A × B and B × A have n2 elements in common.

Watch Video Solution

11. A relation R on the set of integers Z is de�ned as follows : 

(x, y) ∈ R ⇒ x ∈ Z, |x| < 4 and y = |x|

https://dl.doubtnut.com/l/_9CusTHvr9KOo
https://dl.doubtnut.com/l/_lvLqMWA8iSNz
https://dl.doubtnut.com/l/_HSuPlj8F4WRL
https://dl.doubtnut.com/l/_5jjYDnSbo5k7


Watch Video Solution

12. Let {x} and [x] denote the fractional and integral parts of a real

number x respectively. Solve 4{x} = x + [x].

Watch Video Solution

13. Find the natural number a for which 

n

∑
k= 1

f(a + k) = 16 2n - 1  where

the function f satis�es the relation f(x + y) = f(x)f(y) for all natural

numbers x,y and further f(1) = 2.

Watch Video Solution

( )

14. If f(x) = cos π2 x + cos - π2 x where [x] denotes the greatest integer

function, then show that 

f( - π) = 0

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_5jjYDnSbo5k7
https://dl.doubtnut.com/l/_vZ7Lz0DHoS2z
https://dl.doubtnut.com/l/_fy4lxa70RNbG
https://dl.doubtnut.com/l/_uCk0U4bpFP9s


15. If f(x) = cos π2 x + cos - π2 x where [x] denotes the greatest integer

function, then show that 

f
π
2

= - 1

Watch Video Solution

[ ] [ ]

( )

16. If f(x) = cos π2 x + cos - π2 x where [x] denotes the greatest integer

function, then show that 

f
π
4

=
1

√2

Watch Video Solution

[ ] [ ]

( )

17. Find the domain of de�niion of each of the functions : 

f(x) =
1

log10(1 - x)
+ √x + 2

Watch Video Solution

https://dl.doubtnut.com/l/_uCk0U4bpFP9s
https://dl.doubtnut.com/l/_gKFftbqEuWBA
https://dl.doubtnut.com/l/_x6cdpK7XfDGL
https://dl.doubtnut.com/l/_0wlyDTVQXPhZ


18. Find the domain of de�niion of each of the functions : 

g(x) = √|x| - x

Watch Video Solution

19. Find the domain of de�nition of each of the functions : 

f(x) = log
3 + x
3 - x

Watch Video Solution

20. If f(x) = max x,
1
x

for x > 0, where max (p,q) denotes the greater of

p and q, �nd the value of f(a)f
1
a

, wheres a > 0

Watch Video Solution

( )
( )

21. If f(x + y) = f(x) + f(y) for all real x and y, show that f(x) = xf(1).

https://dl.doubtnut.com/l/_zInAn24ZZTnF
https://dl.doubtnut.com/l/_lRhqxVpTLRoa
https://dl.doubtnut.com/l/_ybRGlDuuSMM3
https://dl.doubtnut.com/l/_zhUSR9TjJkBs


Watch Video Solution

22. Find the domain of de�nition of each of the functions : 

f(x) =
√4 - x2

sin - 1(2 - x)

Watch Video Solution

23. Find the domain of de�nition of each of the functions : 

y =

cosx-
1
2

√6 + 35x - 6x2

Watch Video Solution

√

24. Find the domain of de�nition of each of the functions : 

f(x) = sin log
√4 - x2

1 - x

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_zhUSR9TjJkBs
https://dl.doubtnut.com/l/_UWfuaWFQD6F1
https://dl.doubtnut.com/l/_kxpjfgbp894f
https://dl.doubtnut.com/l/_jMSP6HLM6eSU


25. Find the domain of de�nition of each of the functions : 

log3x
2 - 3log3x - 4

Watch Video Solution

√( )

26. If f x +
1
x

= x2 +
1

x2  �nd f(x).

Watch Video Solution

( )

27. If 2f
1
x

+ f(x) = 3x , �nd f x -
1
x

Watch Video Solution

( ) ( )

28. f(x) = tan x -
π
4

, �nd f(x) ⋅ f( - x)

Watch Video Solution

( )

https://dl.doubtnut.com/l/_jMSP6HLM6eSU
https://dl.doubtnut.com/l/_82AsbYMgVWOY
https://dl.doubtnut.com/l/_uXyOJ6zEbtVc
https://dl.doubtnut.com/l/_BY5nnXbhSDAe
https://dl.doubtnut.com/l/_098E3gD8hWNT


TRIGONOMETRY

29. A cubic f(x) satis�es the relation f(x) + f
1
x

= f(x) ⋅ f
1
x

, show that 

f(x) = 1 + x3 or 1 - x3. Further , if f(2) = 9, show that f(4) = 65

Watch Video Solution

( ) ( )

1. If 2cosθ = a +
1
a

and 2cosϕ = b +
1
b

, show that 2cos(θ - ϕ) =
a
b

+
b
a

Watch Video Solution

2. If angles α and β satisfy the equation acosθ + bsinθ = c(a, b, c are

constants), prove that- 

(a) sin(α + β) =
2ab

a2 + b2   

https://dl.doubtnut.com/l/_098E3gD8hWNT
https://dl.doubtnut.com/l/_kDDzY5rTyV6Z
https://dl.doubtnut.com/l/_6rc0LmeWWgCB
https://dl.doubtnut.com/l/_nzCH4MTEL6rs


(b)cos(α + β) =
a2 - b2

a2 + b2   

(c) cos(α - β) =
2c2 - a2 + b2

a2 + b2

Watch Video Solution

( )

3. If secα and cosecα are the roots of x2 - px + q = 0 then show that 

p2 = q(q + 2)

Watch Video Solution

4. If cot2θ = cot(θ - α)cot(θ - β), prove that cotα + cotβ = 2cot2θ

Watch Video Solution

5. If cos2Asin2B = cos2Csin2D, prove that 

tan(C + A)tan(C - A)tan(B + D) = tan(D - B)

Watch Video Solution

https://dl.doubtnut.com/l/_nzCH4MTEL6rs
https://dl.doubtnut.com/l/_VI9gbGizqc9N
https://dl.doubtnut.com/l/_77m93pM6ejHY
https://dl.doubtnut.com/l/_M29NsQ3tM6BZ


6. If sin(y + z - x), sin(z + x - y) and sin(x + y - z) are in A.P., show that tan x,

tan y and tan z are also in A.P.

Watch Video Solution

7. If cosβcos(γ - α) = cos(α - β + γ), prove that cotα + coty = 2cotβ

Watch Video Solution

8. If tan2α + 2tanαtan2β = tan2β + 2tanβtan2α,  show that tanβ = ± tanα .

Watch Video Solution

9. If cosec2A + cosec2B + cosec2C = 0, prove that 

tanA + tanB + tanC + cotA + cotB + cotC = 0

Watch Video Solution

https://dl.doubtnut.com/l/_M29NsQ3tM6BZ
https://dl.doubtnut.com/l/_5qMcQUuIjkwh
https://dl.doubtnut.com/l/_NU8uN8wpt9vu
https://dl.doubtnut.com/l/_sX8lw7wmdCnm
https://dl.doubtnut.com/l/_HM51zHwgY5Bb


10. Let f(x - 1) = 5x - 3.then �nd f - 1(x)

Watch Video Solution

11. If 
tan(α - β + γ)
tan(α + β - γ)

=
tanβ
tanγ

, show that either sin(β - γ) = 0 or 

sin2α + sin2β + sin2γ = 0

Watch Video Solution

12. If 0 < α <
π
2

,
π
2

< β < π and cosα =
4
5

, cosβ = -
3
5

, �nd the value of 

cos
α - β

2
. Show also that β =

π
2

+ α.

Watch Video Solution

13. If α and β be two roots of the equation acosθ + bsinθ = c, show that 

sinα + sinβ =
2bc

a2 + b2 , sinαsinβ =
c2 - a2

a2 + b2 and tan(α + β) =
2ab

a2 - b2

https://dl.doubtnut.com/l/_HM51zHwgY5Bb
https://dl.doubtnut.com/l/_wzLx31s45AAx
https://dl.doubtnut.com/l/_12P9ICV51o7x
https://dl.doubtnut.com/l/_2Ymzq3RH1OCY
https://dl.doubtnut.com/l/_cHJYxkguR8aN


Watch Video Solution

14. If -360 ∘ < A < - 270 ∘ , show that sin
A
2

= -
1 - cosA

2

Watch Video Solution

√

15. If 2sinA = √1 + sin2A - √1 - sin2A then �nd the limits of values of A.

Watch Video Solution

16. Prove that : 

tan11 ∘15′ = √4 + 2√2 - √2 - 1

Watch Video Solution

17. In triangle ABC , if C is a right prove that 
sin2A

sin2B
-

cos2A

cos2B
=
a4 - b4

a2b2

Watch Video Solution

https://dl.doubtnut.com/l/_cHJYxkguR8aN
https://dl.doubtnut.com/l/_UC2duoF8PR8F
https://dl.doubtnut.com/l/_hLpZP2dQgwA8
https://dl.doubtnut.com/l/_1hxBJuQ3ABYd
https://dl.doubtnut.com/l/_5Jd0gZDlygeq


Watch Video Solution

18. Using the identity tanA =
sin2A

1 + cos2A
 �nd the value of 

tan15 ∘ and tan75 ∘  and hence solve that the equation sec2θ = 4tanθ.

Watch Video Solution

19. Prove that the lengths of the chord of a circle which subtends an

angle108 ∘  at the centre is equal to the sum of the lenths of the chords

which subtend angles 36 ∘ and 60 ∘  at the centre of the same circle.

Watch Video Solution

20. In any triangle ABCif
b + c
a = cot

A
2 , prove that the triangle is right-

angled.

Watch Video Solution

https://dl.doubtnut.com/l/_5Jd0gZDlygeq
https://dl.doubtnut.com/l/_frS6SRr2dfDM
https://dl.doubtnut.com/l/_PznUJZxi6Fxr
https://dl.doubtnut.com/l/_iSxJMu3oM75O


21. If the angles of a triangle be, A,B,C and cosθ(sinB + sinC) = sinA, prove

that tan2θ
2

= tan
B
2

tan
C
2

Watch Video Solution

22. If the sides a,b,c of a triangle ABC are in A.P., prove that

cosAcot
A
2 , cosBcot

B
2 , cosCcot

C
2  are also in A.P.

Watch Video Solution

23. If a is the smallest side of a triangle and a,b,c are in A.P. prove that

cosA =
4c - 3b

2c

Watch Video Solution

24. In a triangle ABC if b + c = 3a then �nd the value of cot
B
2

cot
C
2

W t h Vid S l ti

( ) ( )

https://dl.doubtnut.com/l/_YENSc2NRaAo3
https://dl.doubtnut.com/l/_IiXGNch9kQp5
https://dl.doubtnut.com/l/_eKrXTT1gKyRA
https://dl.doubtnut.com/l/_BhWNIEGiTN9o


Watch Video Solution

25. If the medium AD is perpendicular to the side AB in the triangle ABC,

show that tanA + 2tanB = 0.

Watch Video Solution

26. Show that the perimeter of any triangle is equal to

2cos
A
2

cos
B
2

sec
A + B

2

Watch Video Solution

27. If sinθ + cosθ = a, tanθ + cotθ = b,  show that 
a2 - 1

2
=

1
b

Watch Video Solution

https://dl.doubtnut.com/l/_BhWNIEGiTN9o
https://dl.doubtnut.com/l/_ZYwbmweZDhCK
https://dl.doubtnut.com/l/_r9dX5z6FRxSY
https://dl.doubtnut.com/l/_fAWLaLBXa3bl


28. If the three side of a triangle be a, b, c and tanθ =
2√ab
a - b

sin
C
2

, then

show that secθ =
c

a - b .

Watch Video Solution

29. In the triangle ABC, if cos3A + cos3B + cos3C = 1, show that the

triangle is obtuse-angled.

Watch Video Solution

30. Show that : 

tan20 ∘ + tan70 ∘ = 2cosec40 ∘

Watch Video Solution

31. Show that : 

sin2
π
7

+ sin
4π
7

- sin
6π
7

= 4sin
π
7

sin
2π
7

sin
3π
7

https://dl.doubtnut.com/l/_oQBtWLOEGA73
https://dl.doubtnut.com/l/_y5BMa5ffkxg8
https://dl.doubtnut.com/l/_lK9LK3AFHtD5
https://dl.doubtnut.com/l/_STMdZGLVvV3W


Watch Video Solution

32. Show that : 

tan70 ∘ = 2tan40 ∘ + tan20 ∘ + 4tan10 ∘

Watch Video Solution

33. The length of hypotenuse and one side of a right -angle triangle are

[3 + 2(sinθ + cosθ)] and [2(1 + sinθ) + cosθ)] respectively, show that the

lengths of the other side of the triangle is [2(1 + cosθ) + sinθ]

Watch Video Solution

34. If cosA =
3
4

, show that 32sin
A
2

sin
5A
2

= 11

Watch Video Solution

https://dl.doubtnut.com/l/_STMdZGLVvV3W
https://dl.doubtnut.com/l/_dBO6FjSUJsxw
https://dl.doubtnut.com/l/_QDvb63a7ghYM
https://dl.doubtnut.com/l/_IWwJPMyftYEQ


35. If cosA = tanB, cosB = tanC, cosC = tanA, show that 

sinA = sinB = sinC = 2sin18 ∘

Watch Video Solution

36. If tan(πcotθ) = cot(πtanθ), then show that 

tanθ =
1
4

2n + 1 ± √4n2 + 4n - 15 , where n > 1 or n < - 2.

Watch Video Solution

[ ]

37. If tan(πcosθ) = cot(πsinθ), show that cos θ -
π
4

= ±
1

2√2

Watch Video Solution

( )

38. If un = 2cosnθ, then show that un+ 1 = u1un - un - 1, hence, show that 

2cos5θ = u5
1 - 5u3

1 + 5u1

W t h Vid S l ti

https://dl.doubtnut.com/l/_8vtxe4gHzbBJ
https://dl.doubtnut.com/l/_vQgwNZWfGUvm
https://dl.doubtnut.com/l/_oKdCuAhjEBsk
https://dl.doubtnut.com/l/_X3HdkWol01Ve


Watch Video Solution

39. Show that the value of 
cot3x
cotx  cannot lie between 

1
3  and 3.

Watch Video Solution

40. If (sinθ + cosθ) = √2cosθ, show that cotθ = √2 + 1 .

Watch Video Solution

( )

41. Show that 3(sinx - cosx)4 + 4 sin6x + cos6x + 6(sinx + cosx)2 = 13

Watch Video Solution

( )

42. Show that 

1 + cos56 ∘ + cos58 ∘ - cos66 ∘ = 4cos28 ∘cos29 ∘ sin33 ∘

Watch Video Solution

https://dl.doubtnut.com/l/_X3HdkWol01Ve
https://dl.doubtnut.com/l/_RUSfU4nJnap5
https://dl.doubtnut.com/l/_50AtXoYrLs3y
https://dl.doubtnut.com/l/_AliMw0utazt0
https://dl.doubtnut.com/l/_zwWKwcsy4Qp6


43. If α =
2π
7

, then prove that cosα + cos2α + cos4α = -
1
2

. Hence, deduce

that sinα + sin2α + sin4α =
√7

2

Watch Video Solution

44. In any triangle ABC if sinAsinBsinC + cosAcosB = 1, then show that 

a : b : c = 1: 1 : √2.

Watch Video Solution

45. If sinθ + sinϕ = √3(cosϕ - cosθ), then show that sin3θ + sin3ϕ = 0

Watch Video Solution

46. Prove that : 

tan70 ∘ + tan10 ∘ - tan50 ∘ = √3

https://dl.doubtnut.com/l/_zwWKwcsy4Qp6
https://dl.doubtnut.com/l/_vaDJAAYrSdhL
https://dl.doubtnut.com/l/_Na8qIb7umJVZ
https://dl.doubtnut.com/l/_1HGo6ND50shG
https://dl.doubtnut.com/l/_Zd6wnbei6LBy


Watch Video Solution

47. Prove that : 

4sin50 ∘ - √3tan50 ∘ = 1

Watch Video Solution

48. If α, β, γ lengths of the altitudes of a triangle ABC, prove that 

α - 2 + β - 2 + γ - 2 =
1
Δ

(cotA + cotB + cotC), where Δ is the area of the

triangle.

Watch Video Solution

49. If asinθ + bcosθ = 0,then �nd θ

Watch Video Solution

https://dl.doubtnut.com/l/_Zd6wnbei6LBy
https://dl.doubtnut.com/l/_4YgwMyggbiFv
https://dl.doubtnut.com/l/_b9zG9qgeWgoo
https://dl.doubtnut.com/l/_NzqfaJ6yVGjk


50. If cos3θ = kcos(α - 3θ) and sin3θ = ksin(α - 3θ), then show that 

2k2 - kcosα - 1 = 0

Watch Video Solution

51. Show that the general solution of

sinx - 3sin2x + sin3x = cosx - 3cos2x + cos3x is
nπ
2

+
π
8

, where n is any

integer.

Watch Video Solution

52. If k is a positive integer, show that 

2[cosx + cos3x + cos5x + . . + cos(2k - 1)x] =
sin2kx
sinx

Watch Video Solution

53. If α =
π
8n

 then prove that sin2α + sin23α + sin25α + . .  to 2n terms =n.

https://dl.doubtnut.com/l/_BEX661vFS9Yt
https://dl.doubtnut.com/l/_oXyV1cCLUGeQ
https://dl.doubtnut.com/l/_U3T46V7R8lay
https://dl.doubtnut.com/l/_k7eptMn63suf


Watch Video Solution

54. If sinA + tanA = a and cosA + cotA = b,  then show that 

(1 + a) - 2 + (1 + b) - 2 = (1 - ab) - 2

Watch Video Solution

55. If a2(1 - sinθ) + b2(1 + sinθ) = 2abcosθ then show that 2tanθ =
a
b

-
a
a

Watch Video Solution

56. Show that 

1 + sinA
cosA

+
cosB

1 - sinB
=

2(sinA - sinB)
sin(A - B) + cosA - cosB

Watch Video Solution

https://dl.doubtnut.com/l/_k7eptMn63suf
https://dl.doubtnut.com/l/_4Ycs6akB9O4J
https://dl.doubtnut.com/l/_XsW4hQchbpYa
https://dl.doubtnut.com/l/_dkzwdvVxN7vC


57. If n is positive integer and cos
π
2n

+ sin
π
2n

=
√n
2

, then prove that 

4 ≤ n ≤ 8

Watch Video Solution

58. Solve : 

secθ + cosecθ = 2√2

Watch Video Solution

59. Solve : 

tan3θ + cot3θ = 8cosec32θ + 12

Watch Video Solution

https://dl.doubtnut.com/l/_K8NbcT5mppeQ
https://dl.doubtnut.com/l/_VNsDzGD9rlGQ
https://dl.doubtnut.com/l/_gRYV2snaqO6V


60. Solve : 

sin
x

2 cos
x

2

1 - 8sin2 x
2 cos2 x

2

+
cosx 4cos2x - 3

2sin4x
= 0

Watch Video Solution

( )

61. Solve : 

cosθcos2θcos3θ =
1
4

(0 ≤ θ ≤ π)

Watch Video Solution

62. If cosβ is the geometric mean of sinα and cosα,  then show that 

cos2β = - 2cos2 π
4

+ α

Watch Video Solution

( )

63. Prove that sin
π
14

sin
3π
14

sin
5π
14

sin
7π
14

=
1
8

https://dl.doubtnut.com/l/_t1sunH3RVls0
https://dl.doubtnut.com/l/_erFsbCG5qrE5
https://dl.doubtnut.com/l/_QiVcncdPWxIY
https://dl.doubtnut.com/l/_Z7QINBggByrP


Watch Video Solution

64. The sides of a triangles are in A.P.and the greatest angle exceeds the

least by 90 ∘ , prove that the side are proportional to 

√7 + 1 , √7 and √7 - 1

Watch Video Solution

( ) ( )

65. Let 0 < x < π, 0 < y < π and cosx + cosy - cos(x + y) =
3
2

. Prove that 

x = y =
π
3

Watch Video Solution

66. Eliminate x and y from the following equations :

asin2 + bcos2x = c, bsin2y + acos2y = d, atanx = btany.

Watch Video Solution

https://dl.doubtnut.com/l/_Z7QINBggByrP
https://dl.doubtnut.com/l/_Rp7Y4nb1XUE4
https://dl.doubtnut.com/l/_eK33CJ3yk4Jx
https://dl.doubtnut.com/l/_IxcBSduNjiFp
https://dl.doubtnut.com/l/_pS5Fi7DGkM4O


67. Find the root of equation 2x2 + 3x + 11 = 0.

Watch Video Solution

68. If acosθ + bsinθ = c then �nd the quadratic equation whose root are 

sin2α and sin2β

Watch Video Solution

69. If α =
2π
7

 then prove that sinαsin2sin4α = -
√7

8

Watch Video Solution

70. If A,B,C are the angles of a triangle, show that that greatest value of

sin2A + sin2B + sin2Cis
3√3

2

Watch Video Solution

https://dl.doubtnut.com/l/_pS5Fi7DGkM4O
https://dl.doubtnut.com/l/_hSSxczXToRwg
https://dl.doubtnut.com/l/_3Zy3Lj4wGcR6
https://dl.doubtnut.com/l/_4aoAJTTmlYA6


71. If A,B,C are the angles of a triangle, �nd the maximum values of : 

sinA + sinB + sinC

Watch Video Solution

72. If A,B,C are the angles of a triangle, �nd the maximum values of : 

sinAsinBsinC

Watch Video Solution

73. If A,B,C are the angles a triangle, prove that cosA + cosB + cosC ≤
3
2

Watch Video Solution

74. If A,B,C are the angles of a triangle, prove that the maximum value of

cosAcosBcosCis
1
8

Watch Video Solution

https://dl.doubtnut.com/l/_ArEXfKwA7qu2
https://dl.doubtnut.com/l/_55O4kXSZunoF
https://dl.doubtnut.com/l/_I2jFOxIS5MmH
https://dl.doubtnut.com/l/_diLM07qLroS2


75. If θ + ϕ = α, where 0 < θ <
π
2

, 0 < ϕ <
π
2

and α is constant, �nd the

minimum values of 

cosecθ + cosecθ

Watch Video Solution

76. If θ + ϕ = α, where 0 < θ <
π
2

, 0 < ϕ <
π
2

and α is constant, �nd the

minimum values of 

secθ + secϕ

Watch Video Solution

77. If θ + ϕ = α, where 0 < θ <
π
2

, 0 < ϕ <
π
2

and α is constant, �nd the

minimum values of 

tanθ + tanϕ

Watch Video Solution

https://dl.doubtnut.com/l/_diLM07qLroS2
https://dl.doubtnut.com/l/_s28mMbISKwm1
https://dl.doubtnut.com/l/_ePQJk0xrq56B
https://dl.doubtnut.com/l/_UlCpIcrkCQ8G


78. Show that 
1
3

<
sec2θ - tanθ

sec2θ + tanθ
< 3.

Watch Video Solution

79. Find the minimum values of: 

tan2A
2

+ tan2B
2

+ tan2C
2

  

where A,B,C are the angles of a triangle.

Watch Video Solution

80. Find the minimum values of: 

cot2A + cot2B + cot2C  

where A,B,C are the angles of a triangle.

Watch Video Solution

https://dl.doubtnut.com/l/_UlCpIcrkCQ8G
https://dl.doubtnut.com/l/_ZGoECE5BxfuK
https://dl.doubtnut.com/l/_OzBBLCJmUZrd
https://dl.doubtnut.com/l/_6ut5ChEY2IZC


81. Find the minimum values of: 

4sinA + 3cosA  

Watch Video Solution

82. Find the minimum values of: 

sin2A
2

+ sin2B
2

+ sin
C
2

  

where A,B,C are the angles of a triangle.

Watch Video Solution

83. If A + B + C = π and tan
B + C - A

4 tan
C + A - B

4 ⋅ tan
A + B - C

4 = 1, then

prove that cosA + cosB + cosC = - 1

Watch Video Solution

https://dl.doubtnut.com/l/_6j3T1lkAOBwI
https://dl.doubtnut.com/l/_sTeTXbuGFeVX
https://dl.doubtnut.com/l/_Q7loWgD4tBKF


84. Prove that, 

6a a a
12b 2b 2b
9c c -2c

= 0

Watch Video Solution

| |

85. If cosα + cosβ = asinα + sinβ = b, then show that 

tan
α
2

+ tan
β
2

=
4b

a2 + b2 + 2a

Watch Video Solution

86. Determine the value of k for which x - 1 is a factor of x2 + 1 + (x + k)
.

Watch Video Solution

( )

87. Prove that : 

secα + sec 120 ∘ + α sec 120 ∘ - α = - 3sec3α( ) ( )

https://dl.doubtnut.com/l/_p0hhOUI912Q5
https://dl.doubtnut.com/l/_b9AWGnPV7EfA
https://dl.doubtnut.com/l/_WLdELCWwFW5V
https://dl.doubtnut.com/l/_flicPx1XOfFy


Watch Video Solution

88. Prove that : 

cosecα + cosec
2π
3

+ α + cosec
π
3

+ α = 2cosec3α

Watch Video Solution

( ) ( )

89. �nd the di�ertiation of tan ax

Watch Video Solution

( )

90. If α, β, γ are positive acute angles, prove that 

sinα + sinβ + sinγ > sin(α + β + γ)

Watch Video Solution

91. �nd the di�ertiation of sin ex( )

https://dl.doubtnut.com/l/_flicPx1XOfFy
https://dl.doubtnut.com/l/_VD2y7X2AJ61l
https://dl.doubtnut.com/l/_qBfKnJmQ6eRJ
https://dl.doubtnut.com/l/_S9iVNd1tgoSz
https://dl.doubtnut.com/l/_zgBINbcu0Kib


Watch Video Solution

92. If cosα + cosβ = a and sinα + sinβ = b, then show that 

sin2α + sin2β = 2ab 1 -
2

a2 + b2 .

Watch Video Solution

( )

93. Find sin
A
2

and cos
A
2

 in terms of tan
A
4

.

Watch Video Solution

94. If tanθ(cosα + sinβ), then show that one value of tan
α
2

tan
π
4

-
β
2

.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_zgBINbcu0Kib
https://dl.doubtnut.com/l/_3eqLmnysWxeM
https://dl.doubtnut.com/l/_oPTYD9feTunW
https://dl.doubtnut.com/l/_VfSmVq3op54e


95. If sin(πcotθ) = cos(πtanθ) and n is an integer, then prove that the value

of cot2θ is of the form 
1
4

+ k.

Watch Video Solution

96. Prove that the maximum value of cosα1 cosα2 ... cosαr  uder the

restrictions 

0 ≤ αr ≤
π
2

(r = 1, 2, ..., n) and cotα1 cotα2 ... cotαr = 1is
1

2
n
2

Watch Video Solution

( )( ) ( )

( )( ) ( )

97. Show that

sin212 ∘ + sin221 ∘ + sin239 ∘ + sin248 ∘ = 1 + sin29 ∘ + sin218 ∘

Watch Video Solution

98. If α + β =
π
2

and β + γ = α then prove that tanα = tanβ + 2tanγ.

https://dl.doubtnut.com/l/_CPa2Uo94jKb0
https://dl.doubtnut.com/l/_MiBGPP1SWiy8
https://dl.doubtnut.com/l/_1rSILuZujs6T
https://dl.doubtnut.com/l/_12SLAkUBg2go


Watch Video Solution

99. θ and θ2 are two distinct values of θ 0 ≤ θ12π, 0 ≤ θ2 < 2π  satisfying

the equation sin(θ + α) =
1
2

sin2α. Prove that, 
sinθ1 + sinθ2

cosθ1 + cosθ2
= cotα. s

Watch Video Solution

[ ]

100. Find the values of α and β 0 < α, β <
π
2

 satisfying the equation 

cosαcosβcos(α + β) = -
1
8

Watch Video Solution

[ ]

101. Find all the values of α for which the equation 

sin4x + cos4x + sin2x + α = 0 is valid.

Watch Video Solution

https://dl.doubtnut.com/l/_12SLAkUBg2go
https://dl.doubtnut.com/l/_uZCFN9eiXP9d
https://dl.doubtnut.com/l/_K2RMzsXStgXO
https://dl.doubtnut.com/l/_Bn4JI5Qx1ueg
https://dl.doubtnut.com/l/_kmAQh2qvLQPz


102. In sinα + sinβ =
1
2

and cosα + cosβ =
5
4

, �nd the value of tanα + tanβ.

Watch Video Solution

103. A 12 cm long wire is bent to form a triangle with one of its angles as

60 ∘ . Find the sides of the triangle when its area is the largest.

Watch Video Solution

104. If 
cosα + cosβ + cosγ

cos(α + β + γ)
=

sinα + sinβ + sinγ
sin(α + β + γ)

, then show that each side is

euqal to cos(α + β) + cos(β + γ) + cos(γ + α).

Watch Video Solution

105. If atanx + btany + ctanz = m, then show that the minimum value of 

tan2x + tan2y + tan2zis
m2

a2 + b2 + c2 .

Watch Video Solution

https://dl.doubtnut.com/l/_kmAQh2qvLQPz
https://dl.doubtnut.com/l/_PxURHc9i6SDu
https://dl.doubtnut.com/l/_427WND6ayDq4
https://dl.doubtnut.com/l/_IrzRex1S2qxZ


106. Prove that

tan α +
π
3

tan α -
π
3

+ tanαtan α +
π
3

+ tan α -
π
3

tanα + 3 = 0

Watch Video Solution

( ) ( ) ( ) ( )

107. If sinα + sinγ + sinαsinβsinγ = 0, show that 

cos2α(1 + sinβsinγ)2 = cos4β(1 + sinγsinα)2 = cos4γ(1 + sinαsinβ)2.

Watch Video Solution

108. If cosα + cosβ + cosγ + cosαcosβcosγ = 0, show that 

sinα(1 + cosβcosγ) = ± sinβsinγ.

Watch Video Solution

https://dl.doubtnut.com/l/_IrzRex1S2qxZ
https://dl.doubtnut.com/l/_BzFg7qmTTz4o
https://dl.doubtnut.com/l/_MR5MdiMa7De4
https://dl.doubtnut.com/l/_0sQBCHCdFvm7


109. Given the product p of sines of the angles of a triangle and the

prodcut q of their cosines, �nd the cubic equation whos coe�cients are

functions of p and q.

Watch Video Solution

110. If 0 < x < π and sinx + sin2x + sin3x = 1, �nd the minimu value of 

cot2x.

Watch Video Solution

111. If 0 ≤ θ <
π
2

and cosθ + cos2θ + cos3θ = 1 �nd the minimum value of 

tanθ.

Watch Video Solution

https://dl.doubtnut.com/l/_FLIoublDKM9K
https://dl.doubtnut.com/l/_uUf5ZVlxqxjP
https://dl.doubtnut.com/l/_mJTwgw9ikncW


112. If psin(α + β) = cos(α - β), then show that 

1
1 - psin2α

+
1

1 - psin2β
=

2

1 - p2 .

Watch Video Solution

113. If 
x
a

cosθ +
y
b

sinθ = 1 and xsinθ - ycosθ = √a2sin2θ + b2cos2θ, prove

that 
x2

a +
y2

b = a + b.

Watch Video Solution

114. If

cotx = a + a3 + a3
1
2 , coty = 1 + a + a - 1

1
2 and cotx = a - 1 + a - 2 + a - 3

1
2

prove that dx + y = z.

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_3JwVBPfI7rg9
https://dl.doubtnut.com/l/_Gie3uxUn9XhG
https://dl.doubtnut.com/l/_XLld43kWuD58


115. Show that : 

1
cosα - cos3α

+
1

cosα - cos5α
+

1
cosα - cos7α

+ ... +
1

cosα - cos(2n + 1)α
=

cosecα
2

Watch Video Solution

116. If cosα =
siny
sinx , cosβ =

sinz
sinx and cos(α - β) = sinysinz, prove that 

tan2x = tan2 + tan2z.

Watch Video Solution

117. Show that the value of 
tanx + 2tan2x

tanx
 cannot lie within 1 and 5.

Watch Video Solution

118. If α + β =
π
3

(α > 0, β > 0) �nd the maximum value of tanαtanβ.

Watch Video Solution

https://dl.doubtnut.com/l/_5fxZ1D7MZV5O
https://dl.doubtnut.com/l/_Ndlyd80X3363
https://dl.doubtnut.com/l/_fMnwDHdMBA2N
https://dl.doubtnut.com/l/_guVqt4wD5bpV


119. Solve √2cos2x + 1 + √2sin2x + 1 = 2√2

Watch Video Solution

120. If tanα = xtanβ(x > 0), show that tan2(α - β) ≤
(x - 1)2

4x

Watch Video Solution

121. Prove that cosθ sinθ ± √sin2θ + sin2α  always lies between 

±√1 + sin2α.

Watch Video Solution

( )

122. If cos2θ =
a2 - 1

3
and tan2θ

2
= tan

2
3α prove that 

cos
2
3

α + sin
2
3α =

2
a

2

2

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_iQaNNp9pCP0S
https://dl.doubtnut.com/l/_etM4xs8dxd2E
https://dl.doubtnut.com/l/_uyv3eAAzVAsR
https://dl.doubtnut.com/l/_2pf6PS8XX7fK


123. Prove that cos8π
8

+ cos8 3π
8

+ cos8 5π
8

+ cos8 7π
8

=
17
16

,

Watch Video Solution

124. Prove that

cos240 ∘cos280 ∘ + cos280 ∘cos220 ∘ + cos2200 ∘cos240 ∘ =
17
16

Watch Video Solution

125. If x + a = a(2cosθ - cos2θ) and y = a(2sinθ - sin2θ),show that 

x2 + y2 + 2ax 2 = 4a2 x2 + y2 .

Watch Video Solution

( ) ( )

126. Show that the value of tan θ +
π
6

cot θ -
π
6

 cannot lie between 

2 + √3 2 and 2 - √3 2.

( ) ( )
( ) ( )

https://dl.doubtnut.com/l/_2pf6PS8XX7fK
https://dl.doubtnut.com/l/_gptGpQUSDgPC
https://dl.doubtnut.com/l/_ERCz1E1TUT4p
https://dl.doubtnut.com/l/_cNhbocuMfJf3
https://dl.doubtnut.com/l/_YzDd9IiPoiUN


Watch Video Solution

127. In a triangle of base a, the ratio of the other two sides is r( < 1). Show

that the altitude of the triangle is less than or equal to 
ar

1 - r2

Watch Video Solution

128. In an acute angled triangle ABC, prove that tan2a + tan2B + tan2C ≥ 9.

Watch Video Solution

129. Given sinα + cosα + tanα + cotα + secα = 7, �nd the value of sin2α.

Watch Video Solution

130. If tanθ =
a - b
a + b tan

A
2 and cosφ =

b + acosA
a + bcosA , show that φ = 2θ.

W t h Vid S l ti

√

https://dl.doubtnut.com/l/_YzDd9IiPoiUN
https://dl.doubtnut.com/l/_mqlI4Y0zIeRJ
https://dl.doubtnut.com/l/_nym5uCDqNkRJ
https://dl.doubtnut.com/l/_zAkpuIgYLZqb
https://dl.doubtnut.com/l/_hfTMIoOukLaR


Watch Video Solution

131. Solve : √tanαx + sinx + √tanx - sinx = 2cos√tanx

View Text Solution

132. Determine the smallest positive value of x ( in degrees for which) 

tan x + 100 ∘ = tan x + 50 ∘ tanx ⋅ tan x - 50 ∘

Watch Video Solution

( ) ( ) ( )

133. Find the value of sin
π
18

sin
5π
18

sin
7π
18

Watch Video Solution

134. If tanα =
x
y , then show that  

xcosec
α
3 - ysec

α
3 = 3√x2 + y2 0 < α <

π
2( )

https://dl.doubtnut.com/l/_hfTMIoOukLaR
https://dl.doubtnut.com/l/_aWx7RLmXSOT4
https://dl.doubtnut.com/l/_MUf6TmObDML8
https://dl.doubtnut.com/l/_t4HChpc2C4RA
https://dl.doubtnut.com/l/_1SiYe3Kw8QJj


Watch Video Solution

135. In triangle ABC if A = 60 ∘ , show that cos2B + cos2C + cosBcosC =
3
4

.

Watch Video Solution

136. If

sinx + sin(x + y)sin(x + y + z) = 0 and cosx + cos(x + y) + cos(x + y + x) = 0.

Show that y = z = 120 ∘ .

Watch Video Solution

137. If tan2z = tan(x + y)tan(x - y), show that cot2y + cot(z + x)cot(z - x) = 0

Watch Video Solution

138. If cosα, sinα and cotα are in G.P. show that tan6α - tan2α = 1

https://dl.doubtnut.com/l/_1SiYe3Kw8QJj
https://dl.doubtnut.com/l/_uwsj6yi8WwSZ
https://dl.doubtnut.com/l/_9Qg2cURqavUz
https://dl.doubtnut.com/l/_zDW5fQdAFNyQ
https://dl.doubtnut.com/l/_SmXDelq9o8he


Watch Video Solution

139. Solve: 

4 sin4θ + sin4 θ +
π
4

+ sin4 θ -
π
4

= 5

Watch Video Solution

[ ( ) ( )]

140. Solve: 

tan2θ + sec2θ = 1

Watch Video Solution

141. Solve : 

esinx+ √3cosx - 1 = 1( - 2π < x < 2π)

Watch Video Solution

https://dl.doubtnut.com/l/_SmXDelq9o8he
https://dl.doubtnut.com/l/_oLs9nNJanENv
https://dl.doubtnut.com/l/_6Oe7FR0hfilf
https://dl.doubtnut.com/l/_VGCv1Povlp7R


142. Solve : 

3sin2x+ 2cos2x + 31 - sin2x+ 2sin2x = 28

Watch Video Solution

143. If

x + y + z = nπ(n = 0, ± 1, ± 2, ...) and
cos(y + z)

cosx
+

cos(x + y)
cosz

=
2cos(z + x)

cosy

, then show that tanx + tanx = 2tany.

Watch Video Solution

144. If 
sin(θ - α)
sin(θ - β) =

x
y and

cos(θ - α)
cos(θ - β) =

a
b , then show that 

cos(α - β) =
ax + by
bx + ay

.

Watch Video Solution

https://dl.doubtnut.com/l/_HwxJfHaFw3ZB
https://dl.doubtnut.com/l/_IDIz4AUjaaje
https://dl.doubtnut.com/l/_xPOCBtGYugp3


145. If sin2θ =
cos2αcos2β

cos2(α + β)
 then, show that one value of 

tan2θ
2 is tan

π
4 - α tan

π
4 + β .

Watch Video Solution

( ) ( )

146. Find all the values of m for which the equation

msin θ +
π
4 = 9 + sin2θ is valid.

Watch Video Solution

( )

147. If 2nα =
π
2

,  then show that  

tanαtan2αtan3α.... tan(2n - 2)αtan(2n - 1)α = 1

Watch Video Solution

https://dl.doubtnut.com/l/_F0mCOjjZ3Ju5
https://dl.doubtnut.com/l/_UXFSltj43CBk
https://dl.doubtnut.com/l/_6cbypGVSpJ9i


ALGEBRA

148. If (m + 2)sinθ + (2m - 1)cosθ = (2m + 1), then show that 

tanθ = =
4
3

or
2m

m2 - 1
.

Watch Video Solution

1. Solve the equation z2 + |Z| = 0 where z is a complex quantity.

Watch Video Solution

2. Find the real values of θ when 
3 + 2isinθ
1 - 2isinθ

 will be  

purely real

Watch Video Solution

https://dl.doubtnut.com/l/_AVgOMHja6wdF
https://dl.doubtnut.com/l/_fT9Y5bNm7QQy
https://dl.doubtnut.com/l/_zCBMaEmnXoJe


3. Find the real values of θ when 
3 + 2isinθ
1 - 2isinθ

 will be  

purely imaginary.

Watch Video Solution

4. Find the conjugate, modulus and amplitude of the complex number

√3 - i√2

√2 - i√2
.

Watch Video Solution

5. Find the modulus -amplitude fomr of the complex number - 2√3 - 2i .

Watch Video Solution

( )

6. If z = x + iy, show that √2|z| ≥ |x| + |y|.

Watch Video Solution

https://dl.doubtnut.com/l/_SKYfDh8Fi0RR
https://dl.doubtnut.com/l/_ypXAZ98dMsMv
https://dl.doubtnut.com/l/_egegyZmia7IQ
https://dl.doubtnut.com/l/_aekEYLbSagFi


7. If the modulus of the complex number a + ib(b ≠ o) is 1, showthat the

complex number can be represented as follows : 

a + ib =
c + i
c - i

 , where c is a real quantity.

Watch Video Solution

8. �nd the cube roots of i

Watch Video Solution

9. If z1, z2, z3,are three complex numbers, prove that 

z1. Im z̄2z3 + z2. Im z̄3z1 + z3Im z̄1z2 = 0  

where Im(W)= imaginary part of W,where W is a complex number.

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_z4RLylEBeo6O
https://dl.doubtnut.com/l/_Pij3Hk7Govoj
https://dl.doubtnut.com/l/_4JOVSLRx0OE2


10. If ω be an imaginary cube root or unity, prove that  

1
1 + 2ω

-
1

1 + ω
+

1
2 + ω

= 0

Watch Video Solution

11. If ω be an imaginary cube root or unity, prove that  

x + yω + zω2 4 + xω + yω2 + z 4 + xω2 + y + zω 4 = 0

Watch Video Solution

( ) ( ) ( )

12. If ω be an imaginary cube root or unity, prove that  

1 - ω + ω2 1 - ω2 + ω4 1 - ω4 + ω8 ...to2nth factor = 22n

Watch Video Solution

( )( )( )

https://dl.doubtnut.com/l/_byBpnreE26Tz
https://dl.doubtnut.com/l/_NWneRkuGfgHf
https://dl.doubtnut.com/l/_HVtZoyQcu5Vw


13. Prove that 
-1 + √-3

2

n
+

-1 - √-3

2

n
  

=2, when n is positive integer multipel of 3, = - 1 when n is positive

integer but not a multiple of 3.

Watch Video Solution

( ) ( )

14. If m, n and p are arbitrary integers, show that the equation

x3m + x3n+ 1 + x3p+ 2 = 0 is satis�ed by the roots of the equations 

x2 + x + 1 = 0

Watch Video Solution

15. The sides of a right angled triangle are in A.P. ,' show that the sides of

the triangle are proportional to the numbers 3, 4, 5

Watch Video Solution

https://dl.doubtnut.com/l/_f3ZEJeX72HeM
https://dl.doubtnut.com/l/_57T07EXSHjTE
https://dl.doubtnut.com/l/_coKWz0JXASDN


16. The sum of �rst p terms of an A.P. is zero. Show that the sum of a next

q terms is -
aq(p + q)
p - 1

, a being the �rst term of the A.P.

Watch Video Solution

[ ]

17. If a1, a2, ...ak are in A.P. then the equation 
Sm
Sn

=
m2

n2  (where Sk is the

sum of the �rst k terms of the A.P) is satis�ed . Prove that 
am
an

=
2m - 1
2n - 1

Watch Video Solution

18. If f(x) =
1

x2 , show that f(x) - f(x + 1) =
2m - 1

x2(x + 1)2 , hence �nd the the

sum of �rst n terms of the series 
3

12
⋅ 22 +

5

22
⋅ 32 +

7

33
⋅ 42 + ....

Watch Video Solution

https://dl.doubtnut.com/l/_rWrGfBWz4EhI
https://dl.doubtnut.com/l/_BJlRLDXpeG90
https://dl.doubtnut.com/l/_H4exaYafxknG


19. Let tp be the p th term of an A.P. if its n th tem is zero, show that 

t1 + t3 + t5 + ... +  to n th term=0.

Watch Video Solution

20. Let a,b,c,d, be four quantities such that

a + c = 2b and ab + cd + ad = 3bc(b ≠ 0). Prove that a,b,c and d are in A.P.

Watch Video Solution

21. Does there exist a geometric progression containing 27, 8 and 12 as

three of its terms? If it exists, how many such progressions are possible ?

Watch Video Solution

22. If a = 2 and e = 18 , then �nd three numbers b,c,d betweem a and e

such that (i) their sum is 25, (ii) 2,b,c are in A.P. (iii) c,d, 18 are in G.P.

https://dl.doubtnut.com/l/_d8Bdhairv5D1
https://dl.doubtnut.com/l/_Jm6yDfTBvMbW
https://dl.doubtnut.com/l/_Xc1mE4NZ7lo8
https://dl.doubtnut.com/l/_1MrjR8VVDJXY


Watch Video Solution

23. Prove that any sequence of numbers a1, a2, ...an satisfying the

condition, 

1
a1a2

+
1

a1a2
+ ... +

1
an - 1an

=
n - 1
a1an

  

for every n ≥ 3, is in arithmetic progression.

Watch Video Solution

24. If 
a - bx
a + bx

=
b - cx
b + cx

=
c - dx
c + dx

 show that a,b,c , d are in G.P.

Watch Video Solution

25. Prove that 

1 + (1 + x) + 1 + x + x2 + 1 + x + x2 + x3 + ... +  to n terms 

=
n

1 - x -
x 1 - xn

(1 - x)2

Watch Video Solution

( ) ( )
( )

https://dl.doubtnut.com/l/_1MrjR8VVDJXY
https://dl.doubtnut.com/l/_Zm4saaMtJuOG
https://dl.doubtnut.com/l/_G1TOvxpnOynK
https://dl.doubtnut.com/l/_eg3sI9QJmW3G


26. Show that in A.P. the sum of two terms equidistant from the begining

and end is constant. Hence. Prove that 

1
x1xn

+
1

x2xn - 1
+

1
x3xn - 2

+ ... +
1

xn - 1x2
+

1
xnx1

=
2

x1 + xn

1
x1

+
1
x2

+
1
x3

+ ... +
x

where x1, x2, x3, . . xn are in A.P.

Watch Video Solution

(

27. If there be m quantities in a G.P. whose common ratio is r and Sm

denote the sum of �rst m terms, prove that the sum of their products

taken two and two together is 
r

r + 1
⋅ Sm ⋅ Sm - 1.

Watch Video Solution

28. If a,b,c are in G.P. are logca, logbc, logab are in A.P. , prove that the

common di�erence of the A.P. is 
3
2

.

https://dl.doubtnut.com/l/_eg3sI9QJmW3G
https://dl.doubtnut.com/l/_73sdyjpmK8X4
https://dl.doubtnut.com/l/_Xi6kRhsFiovE
https://dl.doubtnut.com/l/_iLAK3m6vL2iU


Watch Video Solution

29. Find the sum to n terms of the following series. 5 + 555 + 55555 + ...

Watch Video Solution

30. If x ∈ ℝ, solve the inequation 
5x + 8
4 - x

< 2

Watch Video Solution

31. The population of a twon at the beginning of a year is N and the �gure

becomes a + bN at the end of the year. Show that the population of the

town at the end of k years will be 
a

1 - b
+ N -

a
1 - b

bk.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_iLAK3m6vL2iU
https://dl.doubtnut.com/l/_C2tJvsnC74LZ
https://dl.doubtnut.com/l/_U1Fhb25j72k4
https://dl.doubtnut.com/l/_cr9IAY7bg3jU


32. Examine the validity of the following statement: 

If a and b ar odd integers then ab is an odd integer.

Watch Video Solution

33. Show that the total number of permutations of n diferent things not

more than r things at a time (repetition being allowed) is 
n nr - 1

n - 1
.

Watch Video Solution

( )

34. A and B stand in a line with 10 other people. In how many of the

permutations there are 3 people between A and B ?

Watch Video Solution

35. Find the number of permutations of the letters x, x, x, y, y, y, z, w taken

5 at a time.

https://dl.doubtnut.com/l/_fMATpXPEc3vh
https://dl.doubtnut.com/l/_sAMTYBMiRb2V
https://dl.doubtnut.com/l/_0yo8NmAzb2zf
https://dl.doubtnut.com/l/_Cc93Ju8BLXii


Watch Video Solution

36. A bag contains 50 tickets 1, 2, 3, ...50 of which 5 are drawn at random

and aranged in ascending order of their numbers x1 < x2 < x3 < x4 < x5.

Find the number of selections so that x3 = 30

Watch Video Solution

37. In n > 7 prove that n - 1C3 + n - 1C4 > nC3

Watch Video Solution

38. If 
nCr - 1

a
=

nCr

b
=

nCr

c
 prove that n =

ab + 2ac + bc

b2 - ac
and r =

a(b + c)

b2 - ac
.

Watch Video Solution

https://dl.doubtnut.com/l/_Cc93Ju8BLXii
https://dl.doubtnut.com/l/_ZDyb7TWkXj48
https://dl.doubtnut.com/l/_nhmbIAhGa7Dw
https://dl.doubtnut.com/l/_eLL09wZ42yTe


39. A,B and C have respectively 4,3 and 2 di�errent books. In how many

di�erent ways can they interchange the books among themselves,

without altering the total number initially possessed by each ?

Watch Video Solution

40. Find the modulus and ampltidue of the complex in number

z =
-2 - i2√3

√3 - i

Watch Video Solution

41. Find the amplitude of 

z = 1 + itan
3π
5

Watch Video Solution

https://dl.doubtnut.com/l/_JjChflbAjeaQ
https://dl.doubtnut.com/l/_G4yipm9DO2j1
https://dl.doubtnut.com/l/_6zFa6rTZcl0Y


42. Find the modulus and amplitude of 

z = sin
6π
5

+ I 1 + cos
6π
5

Watch Video Solution

( )

43. There are m A.P. Whose common di�erences are 1,2,3,.. M respectively,

the �rst term of each being unity. Show that the sum of their nth terms is

m
2

(mn - m + n + 1).

Watch Video Solution

44. If S1, S2, S3, ...Sm be the sum of �rst n terms of n A.P. Whose �rst terms

are 1, 2, 3, ...M aand common di�ernece are 1, 3, 5, ...(2m - 1) respectively,

show that S1 + S2 + S3 + ... + Sm =
mn
2 (mn + 1).

Watch Video Solution

https://dl.doubtnut.com/l/_wVJYjDj3T6sP
https://dl.doubtnut.com/l/_kQyfzPNaMPk9
https://dl.doubtnut.com/l/_eyHrUqj8OhFw


45. Show that the sum of the numbers in the n th bracket of the series

(1) + (3 + 5) + (7 + 9 + 11) + ... + isn3.

Watch Video Solution

46. Show that the following two A.P. is have 14 common terms

3, 7, 11, 15..., 407 and 2, 9, 16, 23, ..., 709,

Watch Video Solution

47. Show that there are 17 identical terms in the following two

A. P. 2, 5, 8... To 60th term and 3, 5, 7, . .  to 50 th term.

Watch Video Solution

48. Find the n th term and the sum of �rst n terms of thefollowing

sequence 2, 7, 20, 57, 166, . .

https://dl.doubtnut.com/l/_4N95QM9QCEIk
https://dl.doubtnut.com/l/_kcblIg5vpSvD
https://dl.doubtnut.com/l/_ZhyonoUDfSJT
https://dl.doubtnut.com/l/_h8xfnGjh2yZ3


Watch Video Solution

49. Solve x2 + 4x + 3 + 2x + 5 = 0

Watch Video Solution

| |

50. For a > 0, determine all the roots of the equations 

x2 - 2a|x - a| - 3a2 = 0

Watch Video Solution

51. How many �ve -digit numbers divisible by 3 can do formed using the

digits 0, 1, 2, 3, 4 and 5 when no digit is repeated ?

Watch Video Solution

https://dl.doubtnut.com/l/_h8xfnGjh2yZ3
https://dl.doubtnut.com/l/_FkAwYb3MXARM
https://dl.doubtnut.com/l/_593nF86KR3Y6
https://dl.doubtnut.com/l/_V4ELdGOBqgKQ


52. How many �ve-digit telephone numbers with pairwise distinct digits

can be formed ?

Watch Video Solution

53. Five speakers A,B,C,D and E will speark at a meeting. In how many ways

can they take their turrns if (i) A speask immediately before B, and (ii) B

does not speak befor A?

Watch Video Solution

54. If z1 = 3i and z2 = - 1 - i , where i = √-1 �nd the value of arg 
z1

z2

Watch Video Solution

( )

55. Show that the number of solutions of equations |x|2 - 3|x| + 2 = 0 is 4.

W h Vid S l i

https://dl.doubtnut.com/l/_VpXwnkcGgJUr
https://dl.doubtnut.com/l/_TnhRflgxuDXa
https://dl.doubtnut.com/l/_vehJ59wbmiFZ
https://dl.doubtnut.com/l/_SAOPOcNMpSnQ


Watch Video Solution

56. Show that 
1
2

(x - y)4 + (y - z)4 + (z - x)4  is perfect square.

Watch Video Solution

[ ]

57. In an arithmetic progression of n terms ( n is even) , the two middle

terms are p-q,p+q respectively. Prove that the sum of the squares of all

the term of the progression is n p2 +
n2 - 1

3
q2 .

Watch Video Solution

[ ]

58. In an A.P. fo n terms (n is even), the two middle terms are

(α - β), (α + β) respectively. Show that the sum of the cubes of all the

terms of the A.P. is nα α2 + n2 - 1 β2

Watch Video Solution

[ ( ) ]

https://dl.doubtnut.com/l/_SAOPOcNMpSnQ
https://dl.doubtnut.com/l/_KyAEJIJMCL0g
https://dl.doubtnut.com/l/_x7ohXjhOyh9k
https://dl.doubtnut.com/l/_8zSILhczNLN2
https://dl.doubtnut.com/l/_BudVbQfoUd6e


59. Prove that the ineuations 
2x + 1
7x - 1

> 5 and
x + 7
x - 8

> 2 have no solutions

.

Watch Video Solution

60. If the argument of (z - a) z̄ - b  is equal to that of 
√3 + i 1 + √3i

1 + i
 ,

where a,b are two real numbers and z̄ is the complex conjugate of the

Argand diagram. Find the values of a and b so that be locus becomes a

circle having its centre at 
1
2 (3 + i).

Watch Video Solution

( )
( )( )

61. Which term of the series 3 + 4 + 6 + 9 + 13 + 18 + . .  is 5053?

Watch Video Solution

https://dl.doubtnut.com/l/_BudVbQfoUd6e
https://dl.doubtnut.com/l/_FU4ZS7jczzJW
https://dl.doubtnut.com/l/_YODwiGTB7t8t


62. z1 and z2 ≠ z1  are two complex numbers such that z1 = z2 . Sho

that the real part of 
z1 + z2

z1 - z2
 is zero.

Watch Video Solution

( ) | | | |

63. If x = cosθ + Isinθ and y = cosψ + Isinψ, then show that 

x
y +

y
x = 2cos(θ - ψ).

Watch Video Solution

64. If ωis an imaginary cube root of unity, show that  

x + ω + ω2 x - ω2 - ω4 x + ω4 + ω8 x - ω8 - ω16 . . to 2n factors 

= x2 - 1 n

Watch Video Solution

( ) ( ) ( ) ( )
( )

https://dl.doubtnut.com/l/_zuVgjKEjnB8U
https://dl.doubtnut.com/l/_CMCiKWkG3AsB
https://dl.doubtnut.com/l/_pILfBjrtmPZ5


65. If ωis an imaginary cube root of unity, show that  

a + bω + cω2

b + cω + aω2 +
a + bω + cω2

c + av + bω2 = - 1

Watch Video Solution

66. If ωis an imaginary cube root of unity, show that  

ω
9

(1 - ω) 1 - ω2 1 - ω4 1 - ω8 + 9
c + aω + bω2

aω2 + b + cω

2
= - 1

Watch Video Solution

[ ( )( )( ) ( ) ]

67. Find the value of 4 + 5 -
1
2

- i
√3

2

344
+ 3 -

1
2

+ i
√3

2

365
i = √-1

Watch Video Solution

[ ] [ ] ( )

https://dl.doubtnut.com/l/_0VuwM0q4LxMw
https://dl.doubtnut.com/l/_RhocX8JDeY7t
https://dl.doubtnut.com/l/_tFKgWHYkKoxv


68. If x = ω3√y + ω + ω23√z, then prove that  

x3 - y - z 3 = 27x3yz

Watch Video Solution

( )

69. Find the square root of 
a2

b2 +
b2

a2 +
1
2i

a
b

+
b
a

+
31
16

.

Watch Video Solution

( )

70. z1 and z2 are two non-zero complex numbers such that 

z2
1 + z1z2 + z2

2 = 0. Prove that the ponts z1, z2 and the origin form an

isosceles triangle in the complex plane.

Watch Video Solution

71. Observing that

13 = 1, 23 = 3 + 5, 33 = 7 + 9 + 11, 43 = 13 + 15 + 17 + 19, �nd a general

https://dl.doubtnut.com/l/_W2sNf30XXVnd
https://dl.doubtnut.com/l/_j1jFQjgJ6cx0
https://dl.doubtnut.com/l/_8GlsrQGc031O
https://dl.doubtnut.com/l/_nZvauJ46ns2p


formula for the cube of natural number n.

Watch Video Solution

72. Obtain the sum of 
1

x + 1
+

2

x2 + 1
+

4

x4 + 1
+ ... +

2n

x2n + 1

Watch Video Solution

73. Let A and B be two comoplex numbers such that 
A
B

+
B
A

= 1. Prove

that the origin and the two points represented by A and B form vertices

of an equilaterla triangle.

Watch Video Solution

74. Show that the complex numbers z1, z2, z3 satisfying 
z1 - z3

z2 - z3
=

1 - √3

2

are the verticels of an equilaterla triangle.

Watch Video Solution

https://dl.doubtnut.com/l/_nZvauJ46ns2p
https://dl.doubtnut.com/l/_lysiQkcaFCwO
https://dl.doubtnut.com/l/_QKzyrcgQLLIN
https://dl.doubtnut.com/l/_btgTbj2ncSnf


75. If z1, z2, z3 are complex numbers such that 

z1 = z2 = Z3 =
1
z1

+
1
z2

+
1
z3

= 1, then �nd z1 + z2 + z3 .

Watch Video Solution

| | | | | | | | | |

76. Show that (666...ntimes)2+(888.... N times) =(444.... 2n times).

Watch Video Solution

77. Let z1 = 10 + 6i and z2 = 4 + 6i. If z is complex number such that the

argument of 
z - z1

z - z2
is
π
4

 then prove that |z - 7 - 9i| = 3√2.

Watch Video Solution

https://dl.doubtnut.com/l/_btgTbj2ncSnf
https://dl.doubtnut.com/l/_EROxrzXaEUIM
https://dl.doubtnut.com/l/_9EdFuVcWkOOQ
https://dl.doubtnut.com/l/_8HqCDWloPPAF


78. z1 and z2 are two non-zero complex numbers, they form an equilateral

triangle with the origin in the complex plane. Prove that z2
1 - z1z2 + z2

2 = 0

Watch Video Solution

79. If the complex numbers z1, z2, z3 represents the vertices of an

equilaterla triangle such that z1 = z2 = z3 , show that z1 + z2 + z3 = 0

Watch Video Solution

| | | | | |

80. If ω is an imaginary cube root of unity. Find the value of the

expression 1(2 - ω) 2 - ω2 + 2(3 - ω) + ... + (n - 1)(n - ω) n - ω2 .

Watch Video Solution

( ) ( )

81. Find the sum of all multiples 3 or 4 between 1 and 325.

Watch Video Solution

https://dl.doubtnut.com/l/_epX6ctO0O3K0
https://dl.doubtnut.com/l/_s5srKfXMLg2W
https://dl.doubtnut.com/l/_CSoukR8puGJP
https://dl.doubtnut.com/l/_11nbcbJNEDJO


82. The vertices A,B,C of an isosceles right angled triangle with right angle

at C are represented by the complex numbers z1z2 and z3 respectively.

Show that z1 - z2
2 = 2 z1 - z3 z3 - z2 .

Watch Video Solution

( ) ( )( )

83. If n ≥ 0 is integer, using induction method prove that,  

1
1 + x

+
2

1 + x2 +
4

1 + x4 + ... +
2n

1 + x2n =
1

x - 1
+

2n+ 1

1 - x2n+ 1 .

Watch Video Solution

84. Find the di�erential coe�cient of: 

x5x

Watch Video Solution

https://dl.doubtnut.com/l/_11nbcbJNEDJO
https://dl.doubtnut.com/l/_bkNOYApqdY2p
https://dl.doubtnut.com/l/_fe8GHKTPsah7
https://dl.doubtnut.com/l/_H0MeWa8TlBmE


85. If x + y = a + b and x2 + y2 = a2 + b2, then by mathematical induction

prove that xn + yn = an + bn. For all n ∈ ℕ.

Watch Video Solution

86. By the principle of mathematical induction prove that, 22n + 1  has 7

in unit's place for all integer n ≥ 2.

Watch Video Solution

( )

87. Find the di�erential coe�cient of: 

x9 - 5x2 + 3x

Watch Video Solution

88. Find the solution set of inequation 
x - 2
x + 5

> 2.

Watch Video Solution

https://dl.doubtnut.com/l/_XzCagWmuFwuh
https://dl.doubtnut.com/l/_LMtcYjkqDG7W
https://dl.doubtnut.com/l/_crdOF8mBDTki
https://dl.doubtnut.com/l/_rf8qL9iHzCyk


89. Find the di�erential coe�cient of: 

x5 + 4x

Watch Video Solution

90. Find the di�erential coe�cient of: 

x2x

Watch Video Solution

91. Using mathematical induction prove that, 

tan - 1 x

1 ⋅ 2 + x2 + tan - 1 x

2 ⋅ 3 + x2 + ... + tan - 1 x

n ⋅ (n + 1) + x2 + tan - 1x - tan - 1 1
n +

.

Watch Video Solution

https://dl.doubtnut.com/l/_rf8qL9iHzCyk
https://dl.doubtnut.com/l/_3b1fXmxZXl5I
https://dl.doubtnut.com/l/_SH8hMkTTMCul
https://dl.doubtnut.com/l/_aE0WokyMBtae


92. Using mathematical induction prove that, 

tan - 1 1
3

+ tan - 1 1
7

+ ... + tan - 1 1

n2 + n + 1
= tan - 1(n + 1) -

π
4

for all n ∈ ℕ.

Watch Video Solution

93. Using mathematical induction prove that, 

tan - 1 1

2 ⋅ 12 + tan - 1 1

2 ⋅ 22 + ... + tan - 1 1

2 ⋅ n2 = tan - 1(2n + 1) +
π
4

, for all

.

Watch Video Solution

( ) ( ) ( )

94. If 1 + x + x2 n = a0 + a1 + x + a2x
2 + ... + a2nx

2n, show that 

a0 + a3 + a6 + ... = a1 + a4 + a7 + .... + = a2 + a5 + a8 + ...3n - 1.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_lgen379OdT0l
https://dl.doubtnut.com/l/_JAZSb00L2zzV
https://dl.doubtnut.com/l/_Jeolzb8xTWg7


95. If (1 + x)n = C0 + C1 + x + C2x
2 + ... + Cnx

n  

Find the value of C1 + 22
⋅ C2x + 32

⋅ C3x
2 + ... + n2

⋅ Cnx
n - 1 and hence

�nd the sum of C1 - 22
⋅ C2 + 32

⋅ C3 - .... + ( - 1)n - 1
⋅ n2

⋅ Cn

Watch Video Solution

96. If (1 + x)n = C0 + C1 + x + C2x
2 + ... + Cnx

n  

Show that C1 -
1
2
⋅ C2 +

1
3
⋅ C3 - ... + ( - 1)n - 1

⋅
1
n
Cn = 1 +

1
2

+
1
3

+ ... +
1
n

Watch Video Solution

97. If (1 + x)n = C0 + C1 + x + C2x
2 + ... + Cnx

n  

Show that 12
⋅ C2

1 + 22
⋅ C2 ⋅ + 32

⋅ C3 + ... + n2
⋅ c2

n = n2
⋅

(2n - 2) !

[(n - 1) !]2

Watch Video Solution

https://dl.doubtnut.com/l/_XXeFlHxWdnu6
https://dl.doubtnut.com/l/_oqgPFcubyQe6
https://dl.doubtnut.com/l/_7byCuOfeNWTK


98. If (1 + x)n = C0 + C1 + x + C2x
2 + ... + Cnx

n  

Show that C2
0 + 2 ⋅ C2

1 + 3 ⋅ C2
2 + ... + (n + 1) ⋅ C2

n =
(n + 2)(2n - 1) !

n !(n - 1) !

Watch Video Solution

99. If (1 + x)n = C0 + C1 + x + C2x
2 + ... + Cnx

n  

Show that 
22
⋅ C0

1 ⋅ 2
+

23
⋅ C1

2 ⋅ 3
+ .... +

2n+ 2Cn

(n + 1)(n + 2)
=

3n+ 2 - 2n - 5
(n + 1)(n + 2)

Watch Video Solution

100. If (1 + x)n = C0 + C1 + x + C2x
2 + ... + Cnx

n  

For all values of a show that 

C0

a
-

C1

a + a
+

C2

a + 2
- ... + ( - 1)n

Cn

a + n
=

n !
a(a + 1)(a + 2)...(a + n)

Watch Video Solution

https://dl.doubtnut.com/l/_Jibya3DUGqF0
https://dl.doubtnut.com/l/_KQFlu9qNa0hf
https://dl.doubtnut.com/l/_lwYaEs8ys0NZ


101. If (1 + x)n = C0 + C1 + x + C2x
2 + ... + Cnx

n  

Show that C2
1 + 2 ⋅ C2

2 + 3 ⋅ C2
3.... + n ⋅ C2

n =
(2n - 1) !

[(n - 1) !]2

Watch Video Solution

102. If (1 + x)n = C0 + C1 + x + C2x
2 + ... + Cnx

n  

show that

C0
2 +

1
2 ⋅ C1

2
+

1
3 ⋅ C2

2
+

1
4 ⋅ C3

2
+ ... +

1
n + 1 ⋅ Cn

2
=

1

(n + 1)2 ⋅

Watch Video Solution

( ) ( ) ( ) ( ) ( )

103. Show that the sum of the coe�cient of �rst (r + 1) terms in the

expansions of (1 - x) -n is 
(n + 1)(n + 2)...(n + r)

r !

Watch Video Solution

https://dl.doubtnut.com/l/_ovTPOE6zhm2o
https://dl.doubtnut.com/l/_LRNyr7E10RbG
https://dl.doubtnut.com/l/_dV7dFnAW5wkc


104. Show that 4m 1 +
m
2

+
m(m + 1)

2 ⋅ 4
+
m(m + 1)(m + 2)

2 ⋅ 4 ⋅ 6
+ ...   

7m 1 +
m
7

+
m(m - 1)

7 ⋅ 14
+
m(m - 1)(m + 2)

7 ⋅ 14 ⋅ 21
+ ...

Watch Video Solution

[ ]
[ ]

105. It is given that n is an odd integer greater than 3 but n is not

multiple of 3. prove that x3 + x2 + x  is a factor of (1 + x)n - xn - 1.

Watch Video Solution

( )

106. If (1 + x)n = C0 + C1 + x + C2x
2 + ... + Cnx

n show that,  

12
⋅ C1 + 22

⋅ C2 + 32
⋅ C3 + ... + n2

⋅ Cn = n(n + 1)2n - 2,

Watch Video Solution

https://dl.doubtnut.com/l/_J2dtXi32X6du
https://dl.doubtnut.com/l/_7cQNV06pCbad
https://dl.doubtnut.com/l/_hHoxcoUX4XFs


107. If (1 + x)n = C0 + C1 + x + C2x
2 + ... + Cnx

n show that,  

C0 - 22
⋅ C1 + 32

⋅ C2 - ... + ( - 1)n ⋅ (n + 1)2
⋅ Cn = 0(n > 2)

Watch Video Solution

108. Using binomial theorem for a positive integral index, prove that

23n - 7n - 1  is divisble by 49, for any positive integer n.

Watch Video Solution

( )

109. Find the largest coe�cient in the expansion of (1 + x)n, given that

the sum of coe�cients of the terms in its expansion is 4096.

Watch Video Solution

110. Given that the 4th term in the expansion of 2 +
3
8
x

10
 has the

maximum numerical value, �nd the range of x for which the statement

( )

https://dl.doubtnut.com/l/_Uj0GN0PUqpXw
https://dl.doubtnut.com/l/_ep39xGulG1Uo
https://dl.doubtnut.com/l/_nnRJcS5xbWlB
https://dl.doubtnut.com/l/_a9o15WcQomGL


will be true.

Watch Video Solution

111. If x ∈ ℝ then �nd the solution set of the inquation |3x - 7| > 4.

Watch Video Solution

112. Solve the following quadratic equation:  x2 - (5 - i)x + (18 + i) = 0

Watch Video Solution

113. For every natural number n, show that 72n + 23n - 3
⋅ 3n - 1 is always

divisible by 25.

Watch Video Solution

https://dl.doubtnut.com/l/_a9o15WcQomGL
https://dl.doubtnut.com/l/_prIsMqSnblox
https://dl.doubtnut.com/l/_FAdB8Bu4ydO0
https://dl.doubtnut.com/l/_Gxm3zyCeMwet


114. If the coe�cients of the (r - 1) th and (2r + 3) th terms in the

equation of (1 + x)15 are equal, �nd the value of r.

Watch Video Solution

115. If n is a positive integer then using the indentiy

(1 + x)n = (1 + x)3(1 + x)n - 3, prove that 

nCr = n - 2Cr + 3 ⋅ n - 3Cr - 1 ⋅
n - 3Cr - 2 + n - 3Cr - 3

Watch Video Solution

116. If S1, S2, S3, ...Sn are the sums of in�nite geometric series, whose �rst

terms are 1, 2, 3, ...n whose ratios are 
1
2

,
1
3

,
1
4

, ...
1

n + 1
 respectively, then

�nd the value of S2
1 + S2

2 + S2
3 + ... + S2

2n - 1.

Watch Video Solution

https://dl.doubtnut.com/l/_8iICoi9dmrG9
https://dl.doubtnut.com/l/_0BGs5ALhtm6r
https://dl.doubtnut.com/l/_iSE6vsmPWLd2


117. If ur =
1
r !

 then show that  

u0un + 8u1 + un - 1 + 82u2un - 2 + ... + 8nunu0 =
32n

n !

Watch Video Solution

118. a series is given by the following form : 

1 + x + x2 + x3 + x4 + x5 + x6 + x7 + x8 + x9 + ... +  �nd the �rst

term and sum of the terms in the n th bracket.

Watch Video Solution

( ) ( ) ( )

119. If x = cosθ + isinθ and 1 + √1 - a2 = na, show that, 

a
2n

(1 + nx) 1 +
n
x

= 1 + acosθ

Watch Video Solution

( )

https://dl.doubtnut.com/l/_9vvRtbS8oc38
https://dl.doubtnut.com/l/_tRDF7J7Zb5ZA
https://dl.doubtnut.com/l/_5yI0sV9WQ8QR


120. Show that a + ω + ω2 a + ω2 + ω4 a + ω4 + ω8 ... upto 2n

factosrs = (a - 1)2n.

Watch Video Solution

( ) ( ) ( )

121. Let z and ω tow complex number. If |z| = |ω| and areg (z) +arg (ω) = π

then show that z = - ω̄.

Watch Video Solution

122. If z1 + z2 are two complex number and 
z̄1 - 2z̄2

2 - z1z̄2
= 1, z1 ≠ , then

show that z1 = 2.

Watch Video Solution

| | | |

| |

https://dl.doubtnut.com/l/_suxfFRa4pW7q
https://dl.doubtnut.com/l/_LqkqIyvD1XWu
https://dl.doubtnut.com/l/_UEpnwrkmIgJm


123. If x + iy moves on the line 3x + 4y + 5 = 0, prove that the minimum

value of |x + iy| is 1.

Watch Video Solution

124. If z2 = 9|z|, �nd the maximum and minimum values of |z|.

Watch Video Solution

| |

125. Find the greatest value of |z| when z -
6
z

= 2, z being a complex

number.

Watch Video Solution

| |

126. Find the least value of z +
1
z

 if |z| ≥ 3 (z being a complex number)

Watch Video Solution

| |

https://dl.doubtnut.com/l/_leQRQommwhod
https://dl.doubtnut.com/l/_Fq97tK9fv1gZ
https://dl.doubtnut.com/l/_cOlKH08GI82d
https://dl.doubtnut.com/l/_hJfTKHGhAH1M


127. If the roots of the equation ix2 - b2 + c2 x + c2 + d2 2
= 0 be in the

ratio 3: 4 , show that 
b2 + c2 2

c2 + d2 2
=

49i
12

Watch Video Solution

( ) ( )
( )
( )

128. If one root of the equation ax2 - 2ibx - ic = 0 be square of the other,

then prove that i =
c2a - 6abc

8b3 - ca2 .

Watch Video Solution

129. Solve 

7y2 + 1

y2 - 1
- 4

y2 - 1

7y2 + 1
= - 3

Watch Video Solution

( )

https://dl.doubtnut.com/l/_hJfTKHGhAH1M
https://dl.doubtnut.com/l/_9g9jkDfDpmh8
https://dl.doubtnut.com/l/_VtsNTIRNPFIv
https://dl.doubtnut.com/l/_mT6zAkfdjlTS
https://dl.doubtnut.com/l/_s1F08enI1mx1


130. Solve 

x -
x

x + 1

2
+ 2x

x
x + 1

= 3

Watch Video Solution

( ) ( )

131. If α and β are the roots of ax2 + bx + cid = 0 �nd the equation whose

rootsare α - 3, β - 3.

Watch Video Solution

132. Show that, 

3n -
n
1!

3n - 1 +
n(n - 1)

2!
3n - 2 - ... + ( - 1)n = nC0 + nC1 + nC2 + ... + nC2

Watch Video Solution

133. Find the coe�cient of x - 5 in

nC0 - nC1
2x - 1
x

+ nC2
2x - 1
x

2
- .... + ( - 1)n

2x - 1
x

n( ) ( ) ( )

https://dl.doubtnut.com/l/_s1F08enI1mx1
https://dl.doubtnut.com/l/_Kdj7or1jbG45
https://dl.doubtnut.com/l/_QfTbqndF75om
https://dl.doubtnut.com/l/_vgX25C2piMqD


Watch Video Solution

134. Find the degree of theexpansion, 

x + x3 - 1
1 / 2 5

+ x - x3 - 1
1 / 2 5

Watch Video Solution

{ ( ) } { ( ) }

135. Find the term independent of x in the expansion,

x + 1

x2 / 3 - x1 / 3 + 1
-

x - 1

x - x1 / 2

10

Watch Video Solution

( )

136. Find the remainder if number 22003 is divided by 17.

Watch Video Solution

https://dl.doubtnut.com/l/_vgX25C2piMqD
https://dl.doubtnut.com/l/_gwGdlBZ9t9DM
https://dl.doubtnut.com/l/_ZfCYjv2skBhP
https://dl.doubtnut.com/l/_i3oc6iSJTLQ8


137. Find last three digits of the number 17256.

Watch Video Solution

138. Find the sum of the series, 

12

3
+

12 + 22

5
+

12 + 22 + 32

7
+ . .  upto n th term.

Watch Video Solution

139. Find the value of 

n

∑
r= 1

r

1 + r2 + r4

Watch Video Solution

140. If a1, a2, a3, . .  from a G.P. with common ratio r, �nd in terms of r and 

a1 the sum of a1a2 + a2a3 + ... + an + an+ 1

Watch Video Solution

https://dl.doubtnut.com/l/_EpTpEIoCwmtd
https://dl.doubtnut.com/l/_GtqLh0dXcOB3
https://dl.doubtnut.com/l/_ug5IbKH7bNBL
https://dl.doubtnut.com/l/_VEGyq1aKYYVs


141. Show that 
111...1

91digits
 is a composite number.

Watch Video Solution

142. If A = 3
1

- 4
- 1 ,prove by induction that, An = 1 + 2n

n
- 4n
1 - 2n  where n is

a positive integer.

Watch Video Solution

( ) ( )

143. If A =

2 0 0
0 3 0
0 0 5

, prove that, A2 =

22 0 0

0 32 0

0 0 52
, hence by induction

method show that, An =

2n 0 0

0 3n 0

0 0 5n

Watch Video Solution

[ ] [ ]
[ ]

https://dl.doubtnut.com/l/_fbJBL1drITXR
https://dl.doubtnut.com/l/_o1LtGWt8k6o2
https://dl.doubtnut.com/l/_ECrFD13pILpD
https://dl.doubtnut.com/l/_EXqkNtNt3jYf


144. Solve by Cramer's rule : ax+by+cz=1, 

cx+ay+bz=0, bx+cy+az=0, given that, A,B,C are the cofactors of the elemets

a,b,c in D where 

D = a

a b c
c a b
b c a

Watch Video Solution

| |

145. Without expanding prove that, 

1 bc b + c
1 ca c + a
1 ab a + b

=

1 a a2

1 b b2

1 c c2

Watch Video Solution

| | | |

146. If D=

1 sina 1
-sina 1 sina
-1 -sina 1

, show that, 2 ≤ D ≤ 4.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_EXqkNtNt3jYf
https://dl.doubtnut.com/l/_XiFZSlNuan7E
https://dl.doubtnut.com/l/_65weA1eQ6TwP


Watch Video Solution

147. Prove that, 

-2a a a
-2b b b
c + a b + c -2c

= 0

Watch Video Solution

| |

148. Prove that, 

(b + c)2 c2 b2

c2 (c + a)2 a2

b2 a2 (a + b)2
= 2(bc + ca + ab)3

Watch Video Solution

| |

149. If 
a + ib c + id
-c + id a - ib ×

α - iβ γ - iδ
-γ - iδ α + iβ =

A - iB C - iD
-C - iD A + iB , write down

the values of A, B, C, i = √-1 . Hence show that, the product of two

sums, each of four squares, can be expressed as the sum of four squares.

| | | | | |
( )

https://dl.doubtnut.com/l/_65weA1eQ6TwP
https://dl.doubtnut.com/l/_pqR9NWjYJoyD
https://dl.doubtnut.com/l/_4MnGTIwZ0s26
https://dl.doubtnut.com/l/_z1GCsgwmWXXZ


Watch Video Solution

150. If sr = xr + yr + zr, prove by considering the square of the

determinant 

1 1 1
x y z

x2 y2 z2
 that 

s0 s1 s2

s1 s2 s3

s2 s3 s4

= (x - y)2(y - z)2(z - x)2

Watch Video Solution

| | | |

151. Prove that for all values of θ,  

sinθ cosθ sin2θ

sin θ +
2π
3 cos θ +

2π
3 sin 2θ +

4π
3

sin θ -
2π
3 cos θ -

2π
3 sin 2θ -

4π
3

= 0

Watch Video Solution

| ( ) ( ) ( )
( ) ( ) ( ) |

https://dl.doubtnut.com/l/_z1GCsgwmWXXZ
https://dl.doubtnut.com/l/_luSe1BT0os5p
https://dl.doubtnut.com/l/_8MqDoUzTKpZH


152. Prove that, 

sin3A cosA sinA

sin3B cosB sinB

sin3C cosC sinC

  

=sin(A-B)sin(B-C)sin(C-A)sin(A+B+C).

Watch Video Solution

| |

153. Find the inverse of the matrix B = 4
0

- 2
5 . Hence, �nd a matrix A

such that, AB + - 1
- 9

3
6 = 3

7
16
8 .

Watch Video Solution

[ ]
[ ] [ ]

154. If A =
1
2

0
1

1
0 , B =

1
2

0
i

- i
0  and C = 1

0
0
- 1 , show that,  

A2 + B2 + C2 =
3
2
I.

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_Iy7NpHli9mdF
https://dl.doubtnut.com/l/_ZcAQl9Dhzun8
https://dl.doubtnut.com/l/_JsqV7XbBSxEA
https://dl.doubtnut.com/l/_VTSs5SeEqi5G


155. Prove that, 

-bc b2 + bc c2 + bc

a2 + ac -ac c2 + ac

a2 + ab b2 + ab -ab

= (ab + bc + ca)3

Watch Video Solution

[ ]

156. Without expanding prove that

b2 - ab b - c bc - ac

ab - a2 a - b b2 - ab

bc - ac c - a ab - a2
= 0

Watch Video Solution

[ ]

157. If A = 1
2

- 1
- 1 , B = x

y
1
- 1  and (A + B)2 = A2 + B2, �nd x and y.

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_VTSs5SeEqi5G
https://dl.doubtnut.com/l/_UXKFafQclSA3
https://dl.doubtnut.com/l/_sCrjh6o08xcK


158. Using matrices , solve that following system of equations: 

8x+4y+3z=18, 2x+y+z=5, x+2y+x=5.

Watch Video Solution

159. Using elementary row operations, �nd the inverse of the matrix

2
1

5
3 .

Watch Video Solution

( )

160. Using elementary row operations, �nd the inverse of the matrix

1 3 2
-3 -3 -1
2 1 0

.

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_4mfyZfXhxbmA
https://dl.doubtnut.com/l/_ziGDTCahm1yA
https://dl.doubtnut.com/l/_TML6wP0lK9XI


161. Find the inverse of the following matrix using elementary operations :

A=

1 2 -2
-1 3 0
0 -2 1

Watch Video Solution

[ ]

162. Using properties of determinants prove that, 

(b + c)2 a2 a2

b2 (c + a)2 b2

c2 c2 (a + b)2
= 2abc(a + b + c)3

Watch Video Solution

| |

163. Using properties of determinants, prove that, 

1 1 + p 1 + p + q
2 3 + 2p 1 + 3p + 2q
3 6 + 3p 1 + 6p + 3q

= 1

Watch Video Solution

| |

https://dl.doubtnut.com/l/_w6xY4KYYMwdH
https://dl.doubtnut.com/l/_FIrts1CWgOYq
https://dl.doubtnut.com/l/_yP7do5swmc02


COORDINATE GEOMETRY (TWO DIMENSIONAL COORDINATE GEOMETRY)

164. By using properties of determinants, prove that, 

x + 4 2x 2x
2x x + 4 2x
2x 2x x + 4

= (5x + 4)(x - 4)2

Watch Video Solution

| |

165. Let A =

3 2 5
4 1 3
0 6 7

. Express A as sum of two matrices such that one is

symmetric and the other is skew-symmetric.

Watch Video Solution

[ ]

1. If O be the origin and if coordinates of any two points Q1 and Q2 be 

x1, y1 and x2, y2  respectively, prove that ( ) ( )

https://dl.doubtnut.com/l/_yP7do5swmc02
https://dl.doubtnut.com/l/_pnJbp1F496qj
https://dl.doubtnut.com/l/_H60NrK8pddmx
https://dl.doubtnut.com/l/_9VKP2VUQRYCd


¯
OQ1 ⋅

¯
OQ2cos∠Q1OQ2 = x1x2 + y1 + y2.

Watch Video Solution

2. The ends of a rod of length l move on two mutually perpendicular lines.

Find the locus of the point on the rod which divides it in the ratio 1: 2.

Watch Video Solution

3. If the coordinates of the vertices A,B and C of ΔABC be 

x1, y1 , x2y2 and x3, y3  respectively, then show that the

coordinates of the in-centre of the triangle are

ax1 + bx2 + cx3

a + b + c
,
ay1 + by2 + cy3

a + b + c
 where 

¯
BC = a

¯
CA = b and

¯
AB = c

Watch Video Solution

( ) ( ) ( )

( )

https://dl.doubtnut.com/l/_9VKP2VUQRYCd
https://dl.doubtnut.com/l/_gnhkMR6d1tML
https://dl.doubtnut.com/l/_L5YeHUp2a16P


4. Prove that if P(x, y) be any point on the line segment joining 

P1 x1, y1 and P2 x2, y2  then 

x = x1 + k x2 - x1 and y = y1 + k y2 - y1 , where 
¯

P1P,
¯

P1P2 = k  

What conclusion can you draw about the position of P if 

0 < k < 1

Watch Video Solution

( ) ( )
( ) ( )

5. Prove that if P(x, y) be any point on the line segment joining 

P1 x1, y1 and P2 x2, y2  then 

x = x1 + k x2 - x1 and y = y1 + k y2 - y1 , where 
¯

P1P,
¯

P1P2 = k  

What conclusion can you draw about the position of P if 

k > 1

Watch Video Solution

( ) ( )
( ) ( )

https://dl.doubtnut.com/l/_67dgV6yDPYod
https://dl.doubtnut.com/l/_BJsQ9fWcKOKn


6. Prove that if P(x, y) be any point on the line segment joining 

P1 x1, y1 and P2 x2, y2  then 

x = x1 + k x2 - x1 and y = y1 + k y2 - y1 , where 
¯

P1P,
¯

P1P2 = k  

What conclusion can you draw about the position of P if 

k = 0

Watch Video Solution

( ) ( )
( ) ( )

7. Prove that if P(x, y) be any point on the line segment joining 

P1 x1, y1 and P2 x2, y2  then 

x = x1 + k x2 - x1 and y = y1 + k y2 - y1 , where 
¯

P1P,
¯

P1P2 = k  

What conclusion can you draw about the position of P if 

k = 1

Watch Video Solution

( ) ( )
( ) ( )

https://dl.doubtnut.com/l/_e1XffwAg3Ugv
https://dl.doubtnut.com/l/_8YGJnu3TQzp9


8. Prove that if P(x, y) be any point on the line segment joining 

P1 x1, y1 and P2 x2, y2  then 

x = x1 + k x2 - x1 and y = y1 + k y2 - y1 , where 
¯

P1P,
¯

P1P2 = k  

What conclusion can you draw about the position of P if 

k =
1
2

 ?

Watch Video Solution

( ) ( )
( ) ( )

9. (3,2) and (-3,2) are the vertices of an equilateral triangle which contains

the origin within it, what are the coordinates of the third vertex ?

Watch Video Solution

10. Show that the points

A(a, b), B(a + α + b, + β), C(a + α + p, b + β + q) and D(a + p, b + q) when

joined in order, form a parallelogram. Find the cooditions for which the

paralleogram is a(i)rectangle (ii) rhombus.

https://dl.doubtnut.com/l/_rYorqL0ibEfj
https://dl.doubtnut.com/l/_1tOcbrUqiMDD
https://dl.doubtnut.com/l/_xecC21tnZBwm


Watch Video Solution

11. Prove that it is impossible to have an equilateral triangle for which of

the coordinates of the vertices are all rational numbers.

Watch Video Solution

12. A straight line moves in such a way that the algebraic sum of the

perpendicular distance on it form the vertices of a given triangle is always

zero. Show that the stright line always passes through the centroid of the

triangle.

Watch Video Solution

13. The coordinates of two point opposite vertices oc a square are (3,4)

and (1,-1), �nd the coordinates of the other two vertices.

Watch Video Solution

https://dl.doubtnut.com/l/_xecC21tnZBwm
https://dl.doubtnut.com/l/_05ycz4Qi3hhf
https://dl.doubtnut.com/l/_ZghoMyHqLNnM
https://dl.doubtnut.com/l/_2AbdCBbTfT8p


14. If L,M,N divide the sides BC,CA and AB of a triangle ABC in the same

ratio, then show that the traiangle ABC and dLMN have the same

centroid.

Watch Video Solution

15. Find the equation to the locus represented by x =
2 + t + 1

3t - 2
, y =

t - 1
t + 1

wher t is variable parameter.

Watch Video Solution

16. Find the equation to the locus represented by the parametric

equations x = 2t2 + t + 1, y = t2 - t + 1.

Watch Video Solution

https://dl.doubtnut.com/l/_8gnF1HI2xwP4
https://dl.doubtnut.com/l/_Ei9zSnq1JuVH
https://dl.doubtnut.com/l/_eICTVrBwMBGB


17. If t is a variable parameter, then the equation to the locus de�ned by

the equations x = 2(sect + tant) - 1 and y = 2(sect - tant) - 2 is-

Watch Video Solution

18. The four point A(a, 0), B(b, 0), C(c, 0) and D(d, 0) are such that a and b

are the roots of the equation p1x
2 + 2q1x + r1 = 0 and c and d are the

roots of the equation P2x
2 + + 2q2 + r2 = 0. Show that the sum of the

equation p2x
2 + 2q2x + rr0. Show that the sum of the ratios in which C

and D divide AB is zero if p1r2 + p2r1 = 2q1q2.

Watch Video Solution

19. The straight lines y = x = 2 and y = 6x + 3 are parallel to two sides of

the rhombus ABCD. If the vertex A lies on y-axis and the diagonals of the

rhombus intersect at (1,2) �nd the coordinat of A.

Watch Video Solution

https://dl.doubtnut.com/l/_2ChnRjGt7wBL
https://dl.doubtnut.com/l/_7Nszky5IPAFl
https://dl.doubtnut.com/l/_m4I2k6oIOq99


20. The eqution of the side BC,CA and AB of the triangle ABC are

u1 = a1x + b1y + c1 = 0. u2 = a2x + b2y + c2 = 0 and u3 = a3x + b3y + c3 = 0

respectively. Prove that the eqution of the straight line through A and

paralle to BC is. 

a3b1 - a1b3 u2 + a1b2 - a2b1 u3 = 0

Watch Video Solution

( ) ( )

21. A striaght line intersect x-axis at A(7,0) and y-axis at B(0,-5). The

straight line PQ is perpendicular to AB and intersect the x and y-axes at P

adn Q respectively. Find the eqution to the locus of the point of

intersection of the line AQ and BP.

Watch Video Solution

22. The equation of two diameters of a circle of area 154 sq unit are

2x - 3y = 5 and 3x - 4y = 7. Find the equation of the circle.

Watch Video Solution

https://dl.doubtnut.com/l/_h36JEEv7u9b6
https://dl.doubtnut.com/l/_RCN9KNe8C9MT
https://dl.doubtnut.com/l/_48reb7yVNX8p


Watch Video Solution

23. If the four points mi,
1
mi

 where m1 > 0(I, 1, 2, 3, 4) are concyclic,

then prove that m1m2m3m4 = 1.

Watch Video Solution

( )

24. The ends A and B of a rod AB of length 8 unit slide along the lines

y = 2 and x = 4 respectively. Find the equation to the locus of the mid

point of the rod.

Watch Video Solution

25. A is a point on the circle x2 + y2 = 36. Find the locus of the point P

which divides the ordinate 
¯
AN internally in the ratio 2: 1.

Watch Video Solution

https://dl.doubtnut.com/l/_48reb7yVNX8p
https://dl.doubtnut.com/l/_uE0EMz63mdKD
https://dl.doubtnut.com/l/_qsc5VhjZu9Oj
https://dl.doubtnut.com/l/_93NMZBl6UX46
https://dl.doubtnut.com/l/_Y811d1Bxa3Ee


26. The coordinates of the points A and B are (1,3) and (-2,1) respectively

and the point P lies on the line x + 7y + c = 0 and a′ + x + b′ + c′ = 0.

Hence �nd the condition that the diagonals are perpendicular to one

another.

Watch Video Solution

27. Find the equation of the diagonals of the parallelogram formed by the

lines ax + by

Watch Video Solution

28. Show that the lines y = 0, √3y - xy = √3 and √3y + x - 10 = 0 form a

cyclic trapezium. Determine the centre and the radius of the circle and

also the area of the trapezium.

Watch Video Solution

https://dl.doubtnut.com/l/_Y811d1Bxa3Ee
https://dl.doubtnut.com/l/_BjjZq8ptV0Kk
https://dl.doubtnut.com/l/_B2nZrHm3VEJz
https://dl.doubtnut.com/l/_Ne2iaj2P1ZMv


29. Prove analytically that the perpendicular bisector of the sides of a

triangle ar concurrent.

Watch Video Solution

30. The coordinates of the vertex A of the triangle ABC are (-5,2) the

equation of AC is 4x + 3y + 14 = 0 and the alttitude of the point A meets

BC at the point D(3,-2). If ∠DAB = 45 ∘ , �nd the equastion and gradient

of AB, the coordinates of B and C and the ratio BD :DC.

Watch Video Solution

31. The coordinates of the vertices of a triangle are

at1t2, a t1 + t2 , at2, t3, a t2 + t3 and at3t1, t3 + t1 . Find the

coordinates of the ortocentre of the triangle.

Watch Video Solution

[ ( )] [ ( )] [ )]

https://dl.doubtnut.com/l/_Ne2iaj2P1ZMv
https://dl.doubtnut.com/l/_fb5gGSHKWfml
https://dl.doubtnut.com/l/_AsH8RsCJH08Z


32. Prove that diagonals of the parallelogram formed by the four straight

lines √3x + y = 0, √3y + x = 0, √3x + y = 1 and √3y + x = 1 are the right

angles to one another.

Watch Video Solution

33. Find the locus of the foot of the perpendicular from the origin upon a

stright line which always passes through the point (2,3).

Watch Video Solution

34. Show that for all values of a,b and c the line

(b - c)x + (c - a)y + a - b = 0 always passes through the point (2,3).

Watch Video Solution

https://dl.doubtnut.com/l/_AF33gjeK2kRR
https://dl.doubtnut.com/l/_kzjWnSCeE97R
https://dl.doubtnut.com/l/_XqOQMgRNHk0Z


35. Show that the locus of the point of intersection of the stright lines

xsinθ - y(cosθ - 1) = asinθ and xsinθ - y(cosθ + 1) + asinθ = 0 is a circle, �nd

the equation of the circle.

Watch Video Solution

36. Prove analytically that in any triangle the perpendiculars drawn from

the vertices upon the opposite sides are concurrent.

Watch Video Solution

37. Prove analytically that the bisectors of the interior angles of a triangle

are concurrent.

Watch Video Solution

https://dl.doubtnut.com/l/_XxtCFf7QCSz8
https://dl.doubtnut.com/l/_2wx5UnwcYk8d
https://dl.doubtnut.com/l/_HKzTonRUmMlG


38. If d1, d2, d3 be the distances of a �xed point from the straight lines 

xcosα + ysinα1 = p1xcosα2 + ysinα2 = p2 and xcosα3 = P3 respectively,

show that

d1 + p1 sin α2 - α3 + d2 + p2 sin α3 - α1 + d3p3 sin α1 - α2 = 0

Watch Video Solution

( ) ( ) ( ) ( ) ( ) ( )

39. Show that the quadrilateral formed by the four lines

y = mx + a√a + m2, x + a√1 + m2, y = mx - a√1 + m2 and y = mx - a√1 + m2

is a square of rhombus accroding as mm = - or mm ≠ - 1

Watch Video Solution

40. Show that the lines

xcosα + yα = p, xcos α +
2π
3

+ ysin α +
2π
3

= p and xcos α -
2π
3

+ ysin α -

from an equilaterla triangle.

Watch Video Solution

( ) ( ) ( ) (

https://dl.doubtnut.com/l/_7v7vgjFvu379
https://dl.doubtnut.com/l/_OwGBqt2pFqR6
https://dl.doubtnut.com/l/_5Su5ZP2Kh4ae


41. 2x - y + 4 = 0 is a diameter of a circle which circumscribes a rectangle

ABCD. If the coordinates of A and B are (4,6) and (1,9) resepectively. Find

the area of ABCD.

Watch Video Solution

42. ABC is right-angle triangle, right -angled at A. The coordinates of B

and C are (6,4) and (14,10) respectively. The angle between the side AB and

x-axis is 45 ∘ . Find the coordinates of A.

Watch Video Solution

43. The line through A(acosθ, 0) and perpendicular to the x-axis meets the

lines 
x
a

cosθ +
y
b

sinθ = 1 and xcosθ + ysinθ = a at B and C respectively.

Show that AC :AB = a : b.

Watch Video Solution

https://dl.doubtnut.com/l/_5Su5ZP2Kh4ae
https://dl.doubtnut.com/l/_Y9UVxcQrDUVy
https://dl.doubtnut.com/l/_Lob3FJkSfTH5
https://dl.doubtnut.com/l/_HHcoBOKVnAN3


44. P and Q are two point on the line x - y + 1 = 0, if O is the origin and 

¯
OP =

¯
OQ = 5 unit, �nd the area of ΔOPQ.

Watch Video Solution

45. O(0,0) and A(4,4) are two given points and B is any point. Find the

equation to the locus of the point of intersection of the perpendicular

bisector of 
¯
OB and

¯
AB.

Watch Video Solution

46. Show that the image of the point (h,k) with respect to the striaight

line xcosα + ysinα = p is the point 

(2pcosα - hcos2α - ksin2α, 2psinα - hsin2α - kcos2α).

Watch Video Solution

https://dl.doubtnut.com/l/_teRf5wQjXmGt
https://dl.doubtnut.com/l/_P40EuWGFGIXy
https://dl.doubtnut.com/l/_6PlabiheGd8r


47. A point moves so that sum of the squares of its distances from the

vertices of a triangle is always constant. Prove that the locus of the

moving point is a circle whose centre is the centroid of the given triangle.

Watch Video Solution

48. Find the locus of mid points of chords of the cirlce. x2 + y2 = a2 which

subtend angle 90 ∘  at the point (c,o).

Watch Video Solution

49. A straight line is such that its segment between lines

5x - y - 4 = 0 and 3x + 4y - 4 = 0 is bisectedat the point (1,5) . Find its

equation.

Watch Video Solution

https://dl.doubtnut.com/l/_QqHBEE8W33jo
https://dl.doubtnut.com/l/_zUNclNDYUm2X
https://dl.doubtnut.com/l/_Fh0vN3vLRGo2


50. A rod of length a unit slides on the x-axis and another rod of length b

unit slides on the y-axis in such a way that the four extremities of the rod

are concylic. Show that the locus of the centre of the circle is

4 x2 - y2 = a2 - b2.

Watch Video Solution

( )

51. A circle cuts intercepts of length 2a unit and 2b unit from the x-axis

and y -axis respectively. Show that the locus of the centre of the circle is

x2 - y2 = a2 - b2.

Watch Video Solution

52. Let x2 + y2 - 4x - 2y - 11 = 0 be a �xex circle.A pair of tangents to the

circle from the point (4,5) with a pair of its radii form quadrilaterla. Find

the area of the quadrilaterla.

Watch Video Solution

https://dl.doubtnut.com/l/_QVBv38J3dNgu
https://dl.doubtnut.com/l/_AOG4Ba4jQDX4
https://dl.doubtnut.com/l/_qkdze3mjWmqv


53. The circle x2 + y2 - 4x - 4y + 4 = 0 is inscribed in a triangle which has

two of its sides along the coordinate axes. The locus of the circumcentre

of the triangle is x + y - xy + k x2 + y2 1 / 2 = 0. Find k.

Watch Video Solution

( )

54. Find the equation of the circle passing through the point (2,0) and

touching two given lines 3x - 4y = 11 and 4x + 3y = 13 and it's center lies

on y axis.

Watch Video Solution

55. Tangents PQ and PR are drawn from the point (α, β) to the circle 

x2 + y2 = a2. Show that the area of ΔPQR is 
a α2 + β2 - a2 3 / 2

α2 + β2 .

Watch Video Solution

( )

https://dl.doubtnut.com/l/_9aIUCXBse3v2
https://dl.doubtnut.com/l/_ZE2AEGESdk6m
https://dl.doubtnut.com/l/_A7jjmGE0RGfB
https://dl.doubtnut.com/l/_IrZ0d3DBLXR4


56. Let S ≡ x2 + y2 + 2gx + 2fy + c = 0 be a given circle. Find the of the

foot of perpendicular drawn from the origin upon any chord of S, which

subtends a right angle at the origin.

Watch Video Solution

57. The line 2x + 3y = 12 meets the x-axis at A and the y-axis at B. the line

through (5,5) perpendicular to AB meets the axes andtheline AB at C,D,E

respectively. If O is the origin of coordinates, �nd the ara of the �gure

OCEB.

Watch Video Solution

58. Find the equation of the line passing through the point (2,3) and

making intercept of length 2 units bewteen the lines

y + 2x = 3 and y + 2x = 5.

Watch Video Solution

https://dl.doubtnut.com/l/_IrZ0d3DBLXR4
https://dl.doubtnut.com/l/_Rjx8NNvdFL9v
https://dl.doubtnut.com/l/_42mtQHiyd0x8
https://dl.doubtnut.com/l/_5t5EPkMvoVVg


59. Let ABC be a triangle with AB=AC. If D is the mid point of BC, E, foot of

the perpendicular drawn from D to AC and F, the mid point of DE: prove

that AF is perpendicular to BE.

Watch Video Solution

60. Lines L1 = ax + by + c = 0 and L2 ≡ lx + μ + n = 0 intersect at the

point P and makes an angle θ with each other. Find the eqauation of a

line L di�erent from L2 which passes through P and makes the same

angle θ with L1.

Watch Video Solution

61. Detemine all values of α for which the point α, α2  lines inside the

triangle formed by the lines 2x + 3y - 1 = 0, x + 2y - 3 = 0 and 5x - 6y ≡ 1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_5t5EPkMvoVVg
https://dl.doubtnut.com/l/_K7oUEeuEf35r
https://dl.doubtnut.com/l/_WX98CUInJlQc


62. A line through A( - 5 - 4) meets of lines 

x + 3y + 2 = 0, 2x + y + 4 and x - y - 5 = 0 at the point B,C and D

respectively. If 
15
AB

2
+

10
AC

2
=

6
AD

2
, �nd the equation of the line.

Watch Video Solution

( ) ( ) ( )

63. Find the radius of the smallest circle which touches the straight line

3x - y = 6 at (1-,3) and also touches the line y=x. compute upto one place

of decimal only.

Watch Video Solution

64. If a circle passes through the points of intersection of the coordinates

axes with the lines λx - y + 1 = 0 and x - 2y + 3 = 0 , then �nd the value of 

λ.

Watch Video Solution

https://dl.doubtnut.com/l/_7vrB4hFuFS7C
https://dl.doubtnut.com/l/_7l4rQQsM0z3Q
https://dl.doubtnut.com/l/_zgh6v9l3VNYw
https://dl.doubtnut.com/l/_H5Z6F4B17Gcv


65. Let a circle be given by 2x(x - a) + y(2y - b) = 0(a ≠ 0, b ≠ 0). Find the

condition on a and b if two chords, each bisected by the x-axis, can be

drawn to the circle from a,
b
2

.

Watch Video Solution

( )

66. The equation of two side of a triangle are y = m1x and y = m2x, where 

m1 and m2 are two roots of the equation bx2 + 2hx + a = 0. If the

orthocentre of the triangle be (a,b) , then show that the equation of the

third side of the triangle is (a + b)(ax + by) = ab(a + b - 2h).

Watch Video Solution

67. In a triangle ABC, coordinates of A are (1,2) and the equations of the

medians through B and C are x + y = 5 and x = 4 respectively. Find the

coordinates of B and C.

Watch Video Solution

https://dl.doubtnut.com/l/_H5Z6F4B17Gcv
https://dl.doubtnut.com/l/_8HseoDpK4Tq9
https://dl.doubtnut.com/l/_TZaIRopaNKA1


68. One diagonal of a square is the portion of the line 
x
a

+
y
b

= 1.

Intercepte by the coordinate axe. Find the coordinates of the ends of its

other diagonal.

Watch Video Solution

69. A circle of radius r passes through the origin and intersects the x-axis

and y-axis at P and Q respectively. Show that the equation to the locus of

the foot of the perpendicular drawn form the origin upon the line

segment 
¯
PQ is x2 + y2 3

= 4r2x2y2.

Watch Video Solution

( )

70. The coordinates of A,B,C are (2,1) (6,-2) and (8,9) respectively. Find the

equation of the internal bisector of the triangle ABC that bisects the

angle at A.

Watch Video Solution

https://dl.doubtnut.com/l/_TZaIRopaNKA1
https://dl.doubtnut.com/l/_HJ4mE7PpL7XQ
https://dl.doubtnut.com/l/_eQOOvibNB1NR
https://dl.doubtnut.com/l/_KX23ZMUqzfWa


Watch Video Solution

71. Find the equations to the straight lines passing through the foot of

the perpendicular from the point (α, β) upon the striaght line 

lx + my + n = 0 and bisecting the angles between the perpendicular and

the given striaght line.

Watch Video Solution

72. By parallel transformation of coordinate axes to a properly chosen

point (h,k), prove that the equation 12x2 - 10xy + 2y2 + 11x - 5y + 2 = 0

can be reduced to one containing only terms of the second degree.

Watch Video Solution

73. Show thathte coe�cients of x2, xy and y2inax2 + 2hxy + by2 are

invariants under the translatio of axes.

Watch Video Solution

https://dl.doubtnut.com/l/_KX23ZMUqzfWa
https://dl.doubtnut.com/l/_yPS6dbD23jjp
https://dl.doubtnut.com/l/_CCPpWJ9vF7Za
https://dl.doubtnut.com/l/_pfWB4FXvLJoi


74. Prove that the area of the triangle with vertices

(p, q), x1, y1 and x2, y2  where p, x1, x2 are in G.P. with common ratio 

r1 and q, y1, y2 and in G.P with common ratio r2 is 

1
2
pq r1 - 1 r2 - 1 r2 - r1  sq unit.`

Watch Video Solution

( ) ( )

( )( )( )

75. The base of triangle passes through a �xed point (f,g) and its other

side sare bisected at right angles by the lines y2 - 8xy - 9x2 = 0. Detrmine

the locus of its vertex.

Watch Video Solution

76. The straight line ax + by = 1 intersect the circle x2 + y2 = c2 at P and Q

, if the chord P̄Q substends and angle 45 ∘  at the centre of the circle,

show that c2 a2 + b2 = 2 2 - √2 .

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_pfWB4FXvLJoi
https://dl.doubtnut.com/l/_je1EC8KgnFGS
https://dl.doubtnut.com/l/_ngZ2HPfy5Bfx
https://dl.doubtnut.com/l/_Ugimp6lrL852


Watch Video Solution

77. The equations of two equal sides AB and AC of an isosceles triangle

ABC are x + y = 5 and 7x - y = 3 I respectively. Find the equations of the

side BC if the area of the triangle ABC is 5 sq unit.

Watch Video Solution

78. One diagonal of a square is the portion of the straight line

7x + 5y = 35 intercepted by the axes. Obtain the coordinates of the

extremities of other diagonal.

Watch Video Solution

79. If the straight lines

a2x + ay + k = 0, b2x + by + k = 0 and c2x + cy + k = 0(k ≠ 0) are

concurrent, show that at least two of the three constant a,b,c are equal.

Watch Video Solution

https://dl.doubtnut.com/l/_Ugimp6lrL852
https://dl.doubtnut.com/l/_GoGJCLVJLsHe
https://dl.doubtnut.com/l/_g6Qcb0vGZZMg
https://dl.doubtnut.com/l/_HLpLQ31znirx


80. Show that the circle x2 + y2 - 2y - 15 = 0 lies completely within the

circle x2 + y2 - x - 30 = 0

Watch Video Solution

81. Two sides of a rhombus ABCD are parallel to the lines

x - y = 5 and 6x - y = 3. If the diagonals of the rhombus intersects at the

point (2,1), �nd the equation of the diagonals. Further, �nd the possible

coordinates of the vertex A if it lies on the x-axis.

Watch Video Solution

82. Two sides of a rhombus lyin in the �rst quadrant are given by

3x - 4y = 0 and 12x - 5y = 0. If the length of the longer diagonal is 12

units, �nd the equationsof the other two sides of the rhombus.

Watch Video Solution

https://dl.doubtnut.com/l/_HLpLQ31znirx
https://dl.doubtnut.com/l/_riVvj2em544G
https://dl.doubtnut.com/l/_PJac8fMm1NN3
https://dl.doubtnut.com/l/_iLQytrng41ZR


83. A line joining two points A (2,0) and B(3,1) is rotated about A in the

anit-clockwise direction through an angle 15 ∘ . Find the equation of the

line in the new position. If B goes to C in th new position, what are

coordinates of C ?

Watch Video Solution

84. A (3,0) and B(6,0) are two �xed points and P x1, y1  is a variable point

of the plane. AP and BP meet the y-axis at the points C and D respectively.

AD intersects OP at Q. Prove that line CQ always passes through the point

(2,0).

Watch Video Solution

( )

85. Find the coordinates of the centroid of the triangle, formed by the

lines x + 2y - 5 = 0, y + 2x - 7 = 0 and x - y + 1 = 0.

Watch Video Solution

https://dl.doubtnut.com/l/_uZwQ7297ejsT
https://dl.doubtnut.com/l/_ghNHmc3cT1Hy
https://dl.doubtnut.com/l/_CgSQZeSbb4L0


86. The points (1,3) and (5,1) are two oppsite vertices of a rectangle. The

other two vertices lie on the line y = 2x + c, �nd c and the coordinates of

the remains vertices.

Watch Video Solution

87. Show that the lines

ax + by + c = 0, ax - by + c = 0, ax - by = cax + by - c = 0(a ≠ b) enclose a

rhombus whose area is 
2c2

ab
 sq unit.

Watch Video Solution

88. Let A ct1,
c
t1

, B ct2,
c
t2

and C ct3,
c
t3

 be the vertices of the

triangle ABC. Show that the ortocentre of the triangle lies on xy = c2.

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_Jk00y7A6N0Gl
https://dl.doubtnut.com/l/_qOsQiapmi5oF
https://dl.doubtnut.com/l/_GBej1bBBvvui
https://dl.doubtnut.com/l/_8CSyTWiTa26G


89. The circle A and B of a line segment of constant length c unit slides

upon the �xex rectangular axes OX and OY. If P be a point on the plane

such that OAPB is a rectangle, then show that locus of the foot of the

perpendicular drawn from P to AB is x2 / 3 + y2 / 3 = c2 / 3.

Watch Video Solution

90. A variable striaght line of slope 4 intresects the hyprbola xy = 1 at

two points. Find the locus of the point which divides the line segment

between theses two points in the ration 1: 2.

Watch Video Solution

91. If xcosα + ysinα = p, where p =
-sin2α
cosα

 be a straight, line, prove that the

perpendicular p1, p2 and p3 on this line drawn from the point 

m2, 2m , (mm′ , m + m′ and ) (m′ )2, 2m′  respectively, are in geometric

progression. m > 0, m > 0, 0 < α < 90 ∘ .

Watch Video Solution

( ) ( )
( )

https://dl.doubtnut.com/l/_8CSyTWiTa26G
https://dl.doubtnut.com/l/_zb9fYJAnfhDV
https://dl.doubtnut.com/l/_UU0DCAw1ctTJ


92. A tangent drawn from the point (4,0) to the circle x2 + y2 = 8 touches

it at a point A in the �rst quadrant. Find the coordinates of another point

Bon the circle such that AB = 4.

Watch Video Solution

93. A x1y1 and B x2, y2  are two given points on a circle. If the chord

AB substends an angle θ at a point p on its circumferene, show that the

equation of the circle is 

x - x1 x - x2 + y - y1 y - y2 = ± cosθ x - x1 y - y2 - x - x2 y - y1

Watch Video Solution

( ) ( )

( )( ) ( )( ) [( )( ) ( )( )

94. If 4a2 - 5b2 + 6a + 1 = 0 �nd the equation of the circle for which the

straight line ax + by + 1 = 0 is a tangent.

Watch Video Solution

https://dl.doubtnut.com/l/_UU0DCAw1ctTJ
https://dl.doubtnut.com/l/_3NNpMVDchifF
https://dl.doubtnut.com/l/_DXGLOEPbEWKf
https://dl.doubtnut.com/l/_erUCgvSX9M0l


95. Find the point of the circle x2 + y2 - 6x + 4y = 0 which is (i) nearest (ii)

farthest to the line 2x - 3y + 14 = 0.

Watch Video Solution

96. Find the locus of mid points of chords of the cirlce. x2 + y2 = a2 which

subtend angle 90 ∘  at the centre of the circle.

Watch Video Solution

97. Vertices A(1, 1), B(4, - 2) and (5, 5) of a triangle are given , �nd the

equation of the perpendicular dropped from C to the internal bisectorof

the angle A.

Watch Video Solution

https://dl.doubtnut.com/l/_erUCgvSX9M0l
https://dl.doubtnut.com/l/_2rhwVg5ddSyK
https://dl.doubtnut.com/l/_oH772vTuTP1b
https://dl.doubtnut.com/l/_zSo25njMWHuE


98. Prove that the locus of middle points of chords of constant length 2d

unit of the hyperbola xy = c2 is x2 + y2 xy - c2 = d2xy.

Watch Video Solution

( )( )

99. Find the integer values of m for which x-coordinate of the point of

intersection of the striaght lines 3x + 4y = 9 and y = mx + 1 is also

integer.

Watch Video Solution

100. A chord AB of the circle x2 + y2 = a2 subtends a right angle at its

centre. Show that the locus of the centroid of the angle PAB as P moves

on the circle is another circle.

Watch Video Solution

https://dl.doubtnut.com/l/_qKmepvmLRT2Y
https://dl.doubtnut.com/l/_F06Q0e6pRlSR
https://dl.doubtnut.com/l/_PC49sFrMO2Vo


101. The corodinates of the three vertices of a triangle are

(a, atanα), (b, btanβ) and (c, ctanγ). If the circumcentre and orthocentre of

the triangle are at (0,0) and (h,k) respectively, prove that

h
k

=
cosα + cosβ + cosγ
sinα + sinβ + sinγ

.

Watch Video Solution

102. The triangle PQR is inscribed in the circle x2 + y2 = 25. If Q and R have

coordinates (3,4) and (-4,3) respectively. Then �nd ∠QPR.

Watch Video Solution

103. Let L1 be a striaght line passing through the origin and L2 be the

straight x + y = 1. If the intercepts made by the circle x2 + y2 - x + 3y = 0

on L1 and L2 are equal, �nd the equation of the line L1.

Watch Video Solution

https://dl.doubtnut.com/l/_bQDXdQ0O9qg7
https://dl.doubtnut.com/l/_cMMPaISnpBgX
https://dl.doubtnut.com/l/_mf5addbr038j
https://dl.doubtnut.com/l/_yDh94GJckZ6D


104. A rectangle PQRS has its side PQ paralle to the line y = mx and

vertices P,Q and S are on the straight lines y = a, x = b and x = - b

respectively. Find the locus of the vertex R.

Watch Video Solution

105. If two distinct chords, drawn from the point (p,q) on the circle

x2 + y2 = px + qy (where pq ≠ 0) are bisected by the x-axis then show that,

p2 > 8q2

Watch Video Solution

106. A variable line L passing through the point B(2,5) intesects the lines

2x2 - 5xy + 2y2 = 0 at P and Q. Find the locus of the point Ron L such that

distancesBP,BR and BQ are in harmonic progression.

Watch Video Solution

https://dl.doubtnut.com/l/_yDh94GJckZ6D
https://dl.doubtnut.com/l/_L5YiFB3z2hkR
https://dl.doubtnut.com/l/_TlxlCWToHtUf


107. For all values of a and, b show that the circle

(x - 2)(x - 2 + a) + (y + 3)(y + 3 + b) = 0 bisects the circumference of the

circle (x - 2)2 + (y + 3)2 = 36.

Watch Video Solution

108. A circle C1 of diameter 6 units, is in the �rst quadrant and it touches

the striaght lines 5x + 12y - 10 = 0 and 5x - 12y - 40 = 0. Another circle C2

concentric with C1 intercepts chords of length 8 units. Form the two

given straight lines. Find the equation of the cirlce C2.

Watch Video Solution

109. Find he point on the straight line y = 2x + 11 which is nearest to the

circle 16 x2 + y2 + 32x - 8y - 50 = 0.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_zbyiLDIcKnb5
https://dl.doubtnut.com/l/_pAOTCr53B2Pd
https://dl.doubtnut.com/l/_dAensSoKIUGb
https://dl.doubtnut.com/l/_p7JBtkG2tExp


110. On the parabola y2 = 4ax, P is the point with parameter t,Q is the

opposite xtremity of the focal chord through P and R is the point for

which QR is paralle to PK where K is the point (2a,0). Show that R has

parameter 
t2 - 1
t .

Watch Video Solution

111. Through the vertex A of a parabola the chords AP and AQ are drawn

at right angles. Show that the striaght line PQ intersets the axis at a �xed

point.

Watch Video Solution

112. Show that the sum of the ordinate of end of any chord of a system of

paralel chords of the parabola y2 = 4ax1 is constant.

Watch Video Solution

https://dl.doubtnut.com/l/_p7JBtkG2tExp
https://dl.doubtnut.com/l/_HolIgbfs2zlF
https://dl.doubtnut.com/l/_ZGpDSeDCR8sf


113. An equilateral triangle is inscribed within the parabola y2 = 4ax with

one vertex at the chords of the parabola. Find the lenghtof side of

triangle .

Watch Video Solution

114. P,Q and R three points on the parabola y2 = 4ax. If Pq passes through

the focus and PR is perpendicular to the axis of the parabola, show that

the locus of the mid point of QR is y2 = 2a(x + a).

Watch Video Solution

115. A line of length (a+b) unit moves in such a way that its ends are

always on two �xed perpendicular striaght lines. Prove that the locus of a

point on this line which divides it into of lenghts a unit and b unit is an

ellipse.

Watch Video Solution

https://dl.doubtnut.com/l/_Fj9PbHhVHRTv
https://dl.doubtnut.com/l/_t7ur3QRzCPcA
https://dl.doubtnut.com/l/_hd4ClDE4Sumt


116. show that the length of the focal chord of the ellipse 
x2

a2 +
y2

b2 = 1

which makes an angleθ with the major axis is 
2ab2

a2sin2θ + b2cos2θ
 unit.

Watch Video Solution

117. A rod of given length (a+b) unit moves so that its ends are always on

coordinates. Prove that the locus of a point, which divides the line into

two portions of lenghts a unit and b units, is an ellipse. State the

situation when the locus will be a circle.

Watch Video Solution

118. If θ and ϕ be the eccentric angles of the extremities of a focal chord

passing passing through the focus (ae,0) of the ellipse 
x2

a2 +
y2

b2 = 1, shos

that tan
θ
2

tan
ϕ

2
=

e - 1
e + 1

 (e is the eccentricity of the ellipse).

Watch Video Solution

https://dl.doubtnut.com/l/_CWxvLCeRxP02
https://dl.doubtnut.com/l/_K39HnSraC7Mn
https://dl.doubtnut.com/l/_BlSaBDG2tbBx


119. θ and ϕ are the eccentric angles of two points on an ellipse whose

length of major axis is 2a unit. If theline joinin theses points intersects

the major axis at a distance c unit from the origin, then show that,

tan
θ
2

tan
ϕ

2
=

c - a
a + b

.

Watch Video Solution

120. PQ and PR are two focal chords of the ellipse 
x2

a2 +
y2

b2 = 1, if 

2α, 2β and 2γ are the eccentric angles of the point P,.Q and R respectively,

prove that, cotαcotβ = tanγtanβ.

Watch Video Solution

121. Find the locus of middle points of chords of the ellipse 
x2

a2 +
y2

b2 = 1

which subtend right angle at its center.

Watch Video Solution

https://dl.doubtnut.com/l/_KyCk1aYv35W6
https://dl.doubtnut.com/l/_Kceqf8jy42xS
https://dl.doubtnut.com/l/_t0ikl6e5igla
https://dl.doubtnut.com/l/_uVztRIjUAvwq


COORDINATE GEOMETRY (THREE DIMENSIONAL COORDINATE GEOMETRY)

122. Find the length of chord of the ellipse 
x2

25
+
y2

16
= 1, whose middle

point is 
1
2

,
2
5

.

Watch Video Solution

( )

123. An ellipse has OB as a semi-minor axis, F and F' are its two foci and

the angle FBF' is a right angle. Find the eccentricity of the ellipse.

Watch Video Solution

124. Let P b any point on the hyperbola
x2

a2 -
y2

b2 = 1 whose ordinate is PN.

AA′ is its transverse axis. If the point Q divides AP in the ratio a2 : b2, then

NQ is?

Watch Video Solution

https://dl.doubtnut.com/l/_uVztRIjUAvwq
https://dl.doubtnut.com/l/_ksKeHwTmZGMJ
https://dl.doubtnut.com/l/_nJadQM1nhrQW


1. Determine the perpendicular distances of the points (-4,3,4) from the

coordinates axes.

Watch Video Solution

2. C is a point on the line-semgment joining the points A (4,-2,6) and

B(2,-3,4), if y-coordinates of C is 0, �nd its z-coordinate.

Watch Video Solution

3. The coordinates of the vetex A of the triangle ABC are (2,5,-3), if

centroid of the triangle is at (-2,1,3), �nd the coordinates of the mid points

on the side BC.

Watch Video Solution

https://dl.doubtnut.com/l/_nRNKg2pNtCvC
https://dl.doubtnut.com/l/_qOXPDiCmOOLK
https://dl.doubtnut.com/l/_9x2DbJdWI1Xm


4. Show that the points (0, 7, 10), ( - 1, 6, 6) and ( - 4, 9, 6) are the vertices

of a right angled isosceles triangle.

Watch Video Solution

5. The cordinates of the mid points of the sides BC, CA and AB of the

triangle ABC are (5, 2, 8), (2, - 2, - 3) and (2, - 3, 4) , �nd the coordinates

of the centroid of the triangle.

Watch Video Solution

6. Find the ratios in which the yz- plane , zx-plane and xy-plane divide the

line segment joining the points ( - 2, 4, 7) and (3, - 5, 8)

Watch Video Solution

https://dl.doubtnut.com/l/_yrjDw33JrUwD
https://dl.doubtnut.com/l/_iGzjBRF58KQa
https://dl.doubtnut.com/l/_vusfrPzryawX


7. The points A and B trisect the line -segment joining the points

P(2, 1 - 3) and Q(5, - 8, 3), �nd the coordinates of the points A and B.

Watch Video Solution

8. The coordinates of the vertices A,B and C of the triangle ABC are

( - 1, 4, 2, )(3, - 2, 0) and (1, 2, 4) respectively �nd the length of the

median through the vertex A.

Watch Video Solution

9. The point P is equidistant from the points

( - 1, 4, 2), (2, 1, 2), (3, 2, 2) and (0, 5, 6), �nd the coordinates of the point

P.

Watch Video Solution

https://dl.doubtnut.com/l/_4iuTjDPGfDiF
https://dl.doubtnut.com/l/_hrBrfaLSlDZy
https://dl.doubtnut.com/l/_yRPVGF4lgoY7


CALCULUS

10. P( - 2, - 3, 6) is a given point and O is the origin. Find the coordinates

of seven other points in three dimensional space such that the distance

of each point from the origin O is equal to OP.

Watch Video Solution

1. Without using graph paper, draw the graph of the function f(x) = sin
1
x

and determine from the graph whether lim x→ 0f(x) exsits or not.

Watch Video Solution

2. What is the domain and range of the function f(x) =
x2 - 3x + 2

x2 + x - 6
. Find

the limit of f(x) as x approaches 2.

Watch Video Solution

https://dl.doubtnut.com/l/_uNYUOgsXzUq6
https://dl.doubtnut.com/l/_r0zTqYf7h4gk
https://dl.doubtnut.com/l/_TSbKmAgyOtz2
https://dl.doubtnut.com/l/_1wB6xhVyA2sS


3. Show that : 

lim x→π
1 + cos3x

tan2x
=

3
2

Watch Video Solution

4. Evaluate : 

lim x→
π
2

cos3x + 3cosx

π
2 - x

3

Watch Video Solution

( )

5. Show that : 

lim x→a
sinx - sina

√x - √a
= 2√acosa

Watch Video Solution

https://dl.doubtnut.com/l/_1wB6xhVyA2sS
https://dl.doubtnut.com/l/_eg6PQ6q0V7vw
https://dl.doubtnut.com/l/_ZW57aAeXl5On


6. Show that : 

lim x→a
sinx - sina

√x - √a
= 2√acosa

Watch Video Solution

7. Show that : 

lim x→ 0
sinlog(1 + x)
log(1 + sinx)

= 1

Watch Video Solution

8. Show that : 

lim x→ 0
5xcosx - 2sinx

3x + tanx
=

3
4

Watch Video Solution

9. Show that : 

lim x→ 0
10x - 2x - 5x + 1

x2 = loge2. loge5

https://dl.doubtnut.com/l/_OqbCUrthtrXp
https://dl.doubtnut.com/l/_HDunuCiLURcC
https://dl.doubtnut.com/l/_NMcBiaVI31b8
https://dl.doubtnut.com/l/_716WxT2hY8HJ


Watch Video Solution

10. Show that : 

lim x→ 4
(cosα)x - (sinα)x - cos2α

x - 4
= cos4αloge(cosα) - sin4αloge(sinα)

Watch Video Solution

11. Show that : 

lim x→ 2

sin ex - 2 - 1

log(x - 1)
= 1

Watch Video Solution

( )

12. Show that : 

lim x→π
√2 + cosx - 1

(π - x)2 =
1
4

Watch Video Solution

https://dl.doubtnut.com/l/_716WxT2hY8HJ
https://dl.doubtnut.com/l/_8HhYbdSQcmn0
https://dl.doubtnut.com/l/_J39nITVHeR40
https://dl.doubtnut.com/l/_4EkJM9wMYAOy
https://dl.doubtnut.com/l/_nrr4BPrIvvrM


13. Show that : 

lim x→ 0
1
x

-
log(1 + x)

x2 =
1
2

Watch Video Solution

[ ]

14. Show that : 

lim x→
π

4

√2 - (sinx + cosx)

(4x - π)2 =
1

16√2

Watch Video Solution

15. If f(x) = lim n→ ∞
xng(x) + h(x)

xn + 1
 show that  

f(x) =h(x), when 0 < x < 1  

=
1
2

[h(x) + g(x)], when x=1  

=g(x), when x > 1

Watch Video Solution

https://dl.doubtnut.com/l/_nrr4BPrIvvrM
https://dl.doubtnut.com/l/_WrJ1ujfsWf5k
https://dl.doubtnut.com/l/_da6GOhqTlUkA
https://dl.doubtnut.com/l/_iK6usPLY9Dd2


16. If lim x→ 0
sin2x + asinx

x3  is �nite, �nd a and the limit.

Watch Video Solution

17. Evaluate the following limits: 

lim x→ 0
√x2 - 1 + √x - 1

√x2 - 1

Watch Video Solution

18. Evaluate the following limits: 

lim x→ 2a
√x - 2a + √x - √2a

√x2 - 4a2

Watch Video Solution

https://dl.doubtnut.com/l/_iK6usPLY9Dd2
https://dl.doubtnut.com/l/_ZiwrYgDErq78
https://dl.doubtnut.com/l/_hPzdL5KeLJ80


19. Evaluate the following limits: 

lim x→ 0

sinx2 1 - cosx2

x6

Watch Video Solution

( )

20. Evaluate the following limits: 

lim x→ 0
xex - log(1 + x)

x2

Watch Video Solution

21. Evaluate the following limits: 

lim h→ 0
(a + h)2sin(a + h) - a2sina

h

Watch Video Solution

https://dl.doubtnut.com/l/_JMMMJ6VV00td
https://dl.doubtnut.com/l/_dYcWiRcF6kYD
https://dl.doubtnut.com/l/_PyJ30gkywFkr


22. Evaluate the following limits: 

lim n→ ∞
n

n2 +
n + 1

n2 +
n + 2

n2 + ....... +
2n

n2

Watch Video Solution

[ ]

23. Evaluate the following limits: 

lim x→ 3
3 - √6 + x

3√3 - √6 - x

Watch Video Solution

24. Evaluate the following limits: 

lim x→ 0
√cosx -

3
√cosx

sin2x

Watch Video Solution

https://dl.doubtnut.com/l/_zxfQy8V0dYWg
https://dl.doubtnut.com/l/_ucIlHAKryF0w
https://dl.doubtnut.com/l/_Dldwv0rFertt


25. Evaluate the following limits: 

lim x→ 0 coec3xcotx - 2cot3xcosecx +
cot4x
secx

Watch Video Solution

[ ]

26. Evaluate the following limits: 

lim x→
π
2 xtanx -

π
2

secx

Watch Video Solution

( )

27. Show that lim x→ 1
√1 - cos(x - 1)

x - 1
 does not exist.

Watch Video Solution

https://dl.doubtnut.com/l/_C6ynCfV69Nu4
https://dl.doubtnut.com/l/_do740BQx2olE
https://dl.doubtnut.com/l/_AuK1GGTbFO6x


28. Evaluate: 

lim x→ 2
2x + 23 - x - 6

√2 - x - 21 - x

Watch Video Solution

29. Evaluate: 

lim x→
π
2

2xsecx
π

- tanx

Watch Video Solution

( )

30. Evaluate: 

lim x→ 0(cosx)cot2x

Watch Video Solution

https://dl.doubtnut.com/l/_U66QQlVSThhX
https://dl.doubtnut.com/l/_L2Ik4GrOryTR
https://dl.doubtnut.com/l/_QMB4hzkBLrJs


31. Evaluate: 

lim x→
1

2

cos2πx

e2x - 2ex

Watch Video Solution

32. Evaluate: 

lim x→
π

3

tan3x - 3tanx

cos x +
π

6

Watch Video Solution

( )

33. Evaluate: 

lim x→a
aex - xea

x - a

Watch Video Solution

https://dl.doubtnut.com/l/_957l1LId4mj7
https://dl.doubtnut.com/l/_4SPnkaxKQQdf
https://dl.doubtnut.com/l/_DtP1qNk4sjb0


34. Evaluate: 

lim x→ 0
ex - log(e + ex)

x

Watch Video Solution

35. Evaluate: 

lim x→
π

2 (1 + cosx)3secx

Watch Video Solution

36. Evaluate: 

lim x→
1
2

sin
πx

2 - cos
πx

2

1
2 - x

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_BWQpsg1rDcBf
https://dl.doubtnut.com/l/_wn96EsVD5lvL
https://dl.doubtnut.com/l/_cnmbK9xHCebm


37. Evaluate: 

lim x→ 0
x - 1 + cosx

x

1 / x

Watch Video Solution

( )

38. Evaluate: 

lim x→ 2
√1 + √2 + x - √3

x - 2

Watch Video Solution

39. Evaluate: 

lim x→ 0(sinx + cosx)1 / x

Watch Video Solution

https://dl.doubtnut.com/l/_RQY3DkMsvYRB
https://dl.doubtnut.com/l/_rvv1RZAfN4Cm
https://dl.doubtnut.com/l/_o2irTff2KlyC


40. Evaluate: 

lim x→ 0 tan x +
π
4

1 / x

Watch Video Solution

[ ( )]

41. Evaluate: 

lim x→ 0
1

x3 [sin(3x + a) - 3sin(2x + a) + 3sin(x + a) - sina]

Watch Video Solution

42. Evaluate: 

lim x→ 2
√2x + 5 - 3 √2x - 3

3
√2x - 3

Watch Video Solution

( )

https://dl.doubtnut.com/l/_3sY6fCL88oUt
https://dl.doubtnut.com/l/_E3KlJFLK47pm
https://dl.doubtnut.com/l/_IEOgaa8fgPM0


43. Evaluate: 

lim x→ 0(1 + sin2x)cosecx

Watch Video Solution

44. Evaluate: 

lim x→ 1
xx - 1
xlogx

Watch Video Solution

45. Evaluate: 

lim x→ 0

log 1 + x + x2 + log 1 - x + x2

secx - cosx

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_daFU6rTCqWK7
https://dl.doubtnut.com/l/_xNNui1Ypgyf4
https://dl.doubtnut.com/l/_zwdNtTI5qo6R


46. Prove that lim x→ 0

x√2ax - x2

√8ax - 4x2 + √8ax
3

=
1

128a

Watch Video Solution

( )

47. Evaluate [without using L' Hospital's rule]: 

lim x→ 2
2 - √2 + x

3
√2 -

3
√4 - x

Watch Video Solution

48. Evaluate [without using L' Hospital's rule]: 

lim x→
π

4

4√2 - (cosx + sinx)5

1 - sin2x

Watch Video Solution

https://dl.doubtnut.com/l/_c9AvYniHes6s
https://dl.doubtnut.com/l/_J9HTPS3PDc88
https://dl.doubtnut.com/l/_8WNzRQW2eRjW


49. Find the di�erential coe�cient of: 

cos ax2 + bx + c

Watch Video Solution

( )

50. Find the di�erential coe�cient of: 

tan2(ax)

Watch Video Solution

51. Find the di�erential coe�cient of: 

xx

Watch Video Solution

52. Find from �rst principle the di�erential coe�cient of: 

xtan - 1xatx = 1

https://dl.doubtnut.com/l/_VC9XI76NTCox
https://dl.doubtnut.com/l/_2BXRGpgD8c3V
https://dl.doubtnut.com/l/_jGlgETzLOpaF
https://dl.doubtnut.com/l/_hOG0CpjoWWDd


Watch Video Solution

53. Examine the di�erentiability of f(x) = |sinx - cosx| at x =
π
4

Watch Video Solution

54. Prove that the function f(x) = |x| is not di�erentiable there at x=0.

Watch Video Solution

55. Let f(x) = 2x + 3  for x ≤ 1  

= ax2 + bx  for x > 1  

If f(x) is everywhere di�erentiable, then prove that f′ (2) = - 4.

Watch Video Solution

https://dl.doubtnut.com/l/_hOG0CpjoWWDd
https://dl.doubtnut.com/l/_stfNPc7A1fAm
https://dl.doubtnut.com/l/_TuwAUjtoZlPc
https://dl.doubtnut.com/l/_DUOlQ1VuAmhA


56. If f(2) = 4, g(2) = 9 and f′ (2) = 2g′ (2), then evaluate lim x→ 2
√f(x) - 2

√g(x) - 3

.

Watch Video Solution

57. If f(9) = 9, f′ (9) = 4, then evaluate lim x→ 9
√f(x) - 3

√x - 3
.

Watch Video Solution

58. Let f
x + y

2
=

1
2

[f(x) + f(y)] for all real x and y. If f'(0) exists and equals

(-1), �nd f'(2)`.

Watch Video Solution

( )

59. If f(x) is di�erentiable at x=a, �nd the value of

lim x→a
(x + a)f(x) - 2af(a)

x - a

https://dl.doubtnut.com/l/_W2pP8tdIOI3G
https://dl.doubtnut.com/l/_YfYVyeRVeBQ5
https://dl.doubtnut.com/l/_CLYrVGtSkNlO
https://dl.doubtnut.com/l/_sPQjSsF4SpH3


Watch Video Solution

60. The value of lim x→ 0f(x) where f(x) =
x3 + x2

2x3 - 27x2

Watch Video Solution

61. If f(x + y) = f(x)f(y) for all x, y and f(x) = 1 + xg(x), where 

lim x→ 0g(x) = 1. Show that f′ (x) = f(x).

Watch Video Solution

62. If f(x + y + z) = f(x)f(y)f(z) ≠ 0, for all x, y, z and f(2) = 4, f′ (0) = 3, �nd

f′ (2).

Watch Video Solution

63. If f(3) = 6 and f′ (3) = 2, �nd the value of lim x→ 3
xf(3) - 3f(x)

x - 3
.

https://dl.doubtnut.com/l/_sPQjSsF4SpH3
https://dl.doubtnut.com/l/_cgMWM00TRTSt
https://dl.doubtnut.com/l/_RMNkaZNJQpzg
https://dl.doubtnut.com/l/_MWOXMxWIJGyi
https://dl.doubtnut.com/l/_Req62MV6jrKG


Watch Video Solution

64. If y = f{f(x)}, f(0) = 0 and f′ (0) = 5, �nd 
dy
dx x= 0

Watch Video Solution

[ ]

65. Find the derivative of |f(x)| with respect to x, hence, write down the

derivative of |cosx|.

Watch Video Solution

66. Prove that, 

lim n→ ∞e
2
n + 1 = e

Watch Video Solution

https://dl.doubtnut.com/l/_Req62MV6jrKG
https://dl.doubtnut.com/l/_GlXSpbMml4TP
https://dl.doubtnut.com/l/_doi2c77Eem9U
https://dl.doubtnut.com/l/_wLMFxGt7khel


67. Prove that, 

lim n→ ∞
n

n2 +
n + 1

n2 +
n + 2

n2 + ....... +
2n

n2 =
3
2

Watch Video Solution

[ ]

68. Prove that, 

lim n→ ∞
3n3 - 5n2 + 4

5 + 3n2 - 4n3 = -
3
4

Watch Video Solution

69. Prove that, 

lim x→ ∞
4x3 - 5x2 + 6x + 9

3x4 + 4x2 - 11
= 0

Watch Video Solution

https://dl.doubtnut.com/l/_ESOE5gWwpZXv
https://dl.doubtnut.com/l/_4o9r0sH7b48x
https://dl.doubtnut.com/l/_kkER7vCZBZw4


70. Prove that, 

lim n→ ∞
12 + 22 + 32 + ....... + (n + 2)2

n3 =
1
3

Watch Video Solution

71. Prove that, 

lim x→ ∞
1
4

+
1

42 +
1

43 + ....... +
1

4x
=

1
3

Watch Video Solution

( )

72. Prove that, 

lim x→ ∞
1 + 2 + 3 + ......to(4x + 1)terms

(x + 1)2 = 8

Watch Video Solution

https://dl.doubtnut.com/l/_5OSes3lfMOlP
https://dl.doubtnut.com/l/_Rv5TKLqvCm64
https://dl.doubtnut.com/l/_kK2PAVypBz1t


73. Prove that, 

lim n→ ∞
3.5 + 5.7 + 7.9 + ....... + (2n + 1)(2n + 3)

n3 =
4
3

Watch Video Solution

74. Prove that, 

lim x→ ∞√x √x + 3 - √x =
3
2

Watch Video Solution

( )

75. Prove that, 

lim n→ ∞ √1 + n + n2 - n =
1
2

Watch Video Solution

( )

76. Evaluate : 

lim x→ ∞
pex + qe - x

rex + se - x (r ≠ 0)

https://dl.doubtnut.com/l/_v0zvTSF2K0DD
https://dl.doubtnut.com/l/_2fBBFkK8GSbF
https://dl.doubtnut.com/l/_GQZCB3JLGxHW
https://dl.doubtnut.com/l/_1ob3WeaSIlmf


Watch Video Solution

77. Evaluate : 

lim x→ - ∞
aex + be - x

cex + de - x (d ≠ 0)

Watch Video Solution

78. Find from �rst principle the di�erential coe�cients of the following

functions : 

cos(logx)

Watch Video Solution

79. Find from �rst principle the di�erential coe�cients of the following

functions : 

log(sinx)

Watch Video Solution

https://dl.doubtnut.com/l/_1ob3WeaSIlmf
https://dl.doubtnut.com/l/_06dFQPeNlV3T
https://dl.doubtnut.com/l/_Uy5eHc2NgULN
https://dl.doubtnut.com/l/_tjcp3HpD3gLc


80. Find from �rst principle the di�erential coe�cients of the following

functions : 

√cotx

Watch Video Solution

81. Find from �rst principle the di�erential coe�cients of the following

functions : 

e√x

Watch Video Solution

82. Find the di�erential coe�cients of the following functions : 

sin(logx)

Watch Video Solution

https://dl.doubtnut.com/l/_tjcp3HpD3gLc
https://dl.doubtnut.com/l/_hxUi8HFcnZLG
https://dl.doubtnut.com/l/_1S6Ztvapq5af
https://dl.doubtnut.com/l/_nptX7TBmqrPA
https://dl.doubtnut.com/l/_xyq3CxXbKnCk


WBHS ARCHIVE 2017 (UNIT-1)

83. Find from �rst principle the di�erential coe�cients of the following

functions : 

sin x2 + 1

Watch Video Solution

( )

84. Find from �rst principle the di�erential coe�cients of the following

functions : 

xx

Watch Video Solution

1. If B ⊆ A, then the set B-A will be

A. B

B. A

https://dl.doubtnut.com/l/_xyq3CxXbKnCk
https://dl.doubtnut.com/l/_k1QFtPAjEafb
https://dl.doubtnut.com/l/_MbHr0XVtmW9U


C. ϕ

D. A'

Watch Video Solution

2. A relation R is de�ned from A = {1, 2, 4, 5} to B = {1, 2, 3, 4} in such a

way that, (x, y) ∈ R ⇒ x > y Express R as a set of ordered pairs.

Watch Video Solution

3. If y = f(x) =
px + q
rx - p

, then show that x=f(y).

Watch Video Solution

4. For any three sets A, B and C, prove that 

A - (B ∪ C) = (A - B) ∩ (A - C).

h id l i

https://dl.doubtnut.com/l/_MbHr0XVtmW9U
https://dl.doubtnut.com/l/_APqgh9pBcqaZ
https://dl.doubtnut.com/l/_0gDZPYESvZxW
https://dl.doubtnut.com/l/_hxQP0fQVpjZH


WBHS ARCHIVE 2017 (UNIT-2)

Watch Video Solution

1. Show that, 
1

sin10 ∘
-

√3

cos10 ∘
= 4.

Watch Video Solution

2. Find the value of 2acsin
A - B + C

2
for ΔABC.

Watch Video Solution

( )

3. If 
sin4α
a +

cos4α
b =

1
a + b , then show that 

sin8α

a3 +
cos8α

b3 =
1

(a + b)3

Watch Video Solution

https://dl.doubtnut.com/l/_hxQP0fQVpjZH
https://dl.doubtnut.com/l/_eCML7UjFVJie
https://dl.doubtnut.com/l/_ik3qXOdzKd74
https://dl.doubtnut.com/l/_r2kCCO0yvX65
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4. If for a trianlge ABC, cotA + cotB + cotC = √3, then show that the

triangle is equilateral.

Watch Video Solution

5. Solve: 4sinxsin2xsin4x = sin3x.

Watch Video Solution

6. If tan
θ
2

=
1 - e
1 + e

tan
ϕ

2
. Then prove that cosϕ =

cosθ - e
1 - ecosθ

.

Watch Video Solution

√

1. If ω be the imaginary cube root of 1, then the value of 3 + ω + 3ω2 4

will be

( )

https://dl.doubtnut.com/l/_Bktu1xEh4noD
https://dl.doubtnut.com/l/_0oGSpVtAACBH
https://dl.doubtnut.com/l/_vRimbjdGxahB
https://dl.doubtnut.com/l/_OB1DjKBsk4QW


A. 16

B. 16ω

C. 16ω2

D. none of these

Answer: (B)

Watch Video Solution

2. If the di�erence between the roots of the quadratic equation

x2 + px + 8 = 0 be 2, then the value of p will be

A. ±2

B. ±4

C. ±6

D. ±8

Answer: (C)

https://dl.doubtnut.com/l/_OB1DjKBsk4QW
https://dl.doubtnut.com/l/_1SXaixkxMZHv


Watch Video Solution

3. If 16Cr = 16C2r+ 1, then the value of r will be

A. 6

B. 5

C. 4

D. 3

Answer: (B)

Watch Video Solution

4. If z be a complex number and |z + 5| ≤ 6, then �nd the maximum and

minimum values of |z + 2|.

Watch Video Solution

https://dl.doubtnut.com/l/_1SXaixkxMZHv
https://dl.doubtnut.com/l/_rKibpHKasAjk
https://dl.doubtnut.com/l/_308MHmCoSHXa
https://dl.doubtnut.com/l/_EKmfIcDCTgZm


5. If nPr = = 504 and nCr = 84, then �nd the value of n and r.

Watch Video Solution

6. Find the coe�cients of 

x - 2 in the expansion of 2x3 -
1

x2

6

Watch Video Solution

( )

7. If P-th term of an arithmetic progression be Q and Q-th term be P, then

show that (P+Q) -th term is 0.

Watch Video Solution

8. If n ≠ ℕ, then prove by mathematical induction that 72n + 23 (n - 1 ) 3.n - 1

is always a multiple of 25.

Watch Video Solution

https://dl.doubtnut.com/l/_EKmfIcDCTgZm
https://dl.doubtnut.com/l/_mSWK4gOkgjCv
https://dl.doubtnut.com/l/_ODHGG0Xji6p7
https://dl.doubtnut.com/l/_awNc0xuJ646p


9. If z = x + iy and
z - i
z + 1

 is purely imaginary, then show that the point z

always lies on a circle.

Watch Video Solution

10. How many odd numbers of �ve digits can be formed with the digits 3,

6, 7, 2, 0 when no digit is repeated?

Watch Video Solution

11. Show that the mid-term in the expansion of (1 + x)2n is 

1.3.5....... . (2n - 1)
n ! .2n. xn (where n ≠ ℕ).

Watch Video Solution

https://dl.doubtnut.com/l/_awNc0xuJ646p
https://dl.doubtnut.com/l/_cckbE2xDZJi7
https://dl.doubtnut.com/l/_MUAgw9XMH4WU
https://dl.doubtnut.com/l/_dMVMrvuSBYMN


12. If the ratio of the sum of 1st n terms of two arithmetic series is

(4n - 13) : (3n + 10), then �nd the ratio of their ninth terms.

Watch Video Solution

13. Solve the following inequation : 
|x + 2| + 2x

x + 2
> 2.

Watch Video Solution

14. Solve applying formula: 3x2 - (2 - 2i)x + 10 - 4i = 0.

View Text Solution

15. Out of 14 marbles 10 are red in colour and remaining 4 are of di�erent

colours. How many ways can you select 10 marbles out of these 14

marbles?

Watch Video Solution

https://dl.doubtnut.com/l/_KTxJ0sJWOHyZ
https://dl.doubtnut.com/l/_AYDZLoZmpyv7
https://dl.doubtnut.com/l/_ET6RQH6E2L8f
https://dl.doubtnut.com/l/_rMw0AbMhneR7
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16. Find the sum to n terms: 
1
2 +

3

22 +
5

23 + ...... +
2n - 1

2n
.

Watch Video Solution

1. The equation of the directirix of the parabola x2 - 4x - 8y + 12 = 0 is-

A. y=1

B. x=1

C. x=-1

D. y=-1

Answer: (A)

Watch Video Solution

https://dl.doubtnut.com/l/_rMw0AbMhneR7
https://dl.doubtnut.com/l/_Uo3GEBNEOcar
https://dl.doubtnut.com/l/_BSHTGzUSFdxj
https://dl.doubtnut.com/l/_sPpN9aOUYSfk


2. The coordinates of B and C of the triangle ABC are (5, 2,8) and (2, -3, 4)

respectively. If the centroid of the triangle is (3,-1,3), then the coordinates

of A are

A. (2,-2,2)

B. (2,-2,-3)

C. (2,2,-3)

D. (-2,-2,-3)

Answer: (B)

Watch Video Solution

3. The perimeter of the triangle formed by the straight line 4x + 3y - k = 0

with the coordinate axes is 24 unit , �nd the value of k.

Watch Video Solution

https://dl.doubtnut.com/l/_sPpN9aOUYSfk
https://dl.doubtnut.com/l/_L8mzvbGaUKj7


4. Find the coordinates of the point lies on the plane YOZ which is

equidistant from the points A(1, - 1, 0), B(2, 1, 2) and C(3,2,-1).

Watch Video Solution

5. Find the equations of the lines passing through the point (4,5) making

equal angles with the lines 3x = 4y + 7 and 5y = 12x + 6.

Watch Video Solution

6. If the equation of the side BC of an equilateral triangle ABC is x + y = 2

and the coordinate of the vertex A is (2,3) then �nd the equation of the

other two sides.

Watch Video Solution

https://dl.doubtnut.com/l/_XAtDuGUI0xPS
https://dl.doubtnut.com/l/_J2AhLOF7HrP2
https://dl.doubtnut.com/l/_fHW40QSlVUa2


7. A circle in the �rst quadrant touches both the axes and its centre lies

on the straight line lx + my + n = 0. �nd the equation of that circle

Watch Video Solution

8. Prove that the locus of the mid-points of chords of length 2d unit of

the hyperbola xy = c2 is x2 + y2 xy - c2 = d2xy.

Watch Video Solution

( )( )

9. The coordinates of end points of a focal chord of an ellipse are

x1, y1 and x2, x2  Prove that y1y2 + 4x1x2 = 0.

Watch Video Solution

( ) ( )

10. The ellipse 
x2

a2 +
y2

b2 = 1 passes through the point of intersection of

the lines 7x + 13 y - 87 = 0 and 5x - 8y + 7 = 0 and its length of latus rectum

https://dl.doubtnut.com/l/_BhbDRxj3U1P2
https://dl.doubtnut.com/l/_InAiwRkjVkDl
https://dl.doubtnut.com/l/_KsHiewpa7A8j
https://dl.doubtnut.com/l/_kh3j4Hw924n5
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is 
32√2

5
 , �nd a and b .

Watch Video Solution

1. The value of lim x→ 0
ex - e - x

x
 is

A. 0

B. 1

C. 2

D. 3

Answer: (C)

Watch Video Solution

2. If y = cos2 x
2

, the value of 
dy
dx

 is

https://dl.doubtnut.com/l/_kh3j4Hw924n5
https://dl.doubtnut.com/l/_Fe6OBsRyfu8E
https://dl.doubtnut.com/l/_wH33pYsqK28z


A. cosx

B. 
1
2

cosx

C. -
1
2

sinx

D. - sinx

Answer: (C)

Watch Video Solution

3. Evaluate : lim x→ 0
cos5x - cos7x
cosx - cos5x

.

Watch Video Solution

4. If (x + 4)y = x, then show that x
dy
dx + y(y - 1) = 0.

Watch Video Solution

https://dl.doubtnut.com/l/_wH33pYsqK28z
https://dl.doubtnut.com/l/_vNGDPZPUw0Kk
https://dl.doubtnut.com/l/_ic4qDAhIwutW
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5. Evaluate : lim x→ 0

ex - 1 log(1 + x)

sin2x
.

Watch Video Solution

( )

6. Find from the �rst principle, the derivative of f(x) = sec2x at x =
π
8

Watch Video Solution

1. Prove by method of contradiction that √5 is an irrational number.

Watch Video Solution

2. Prove by Truth Table: ~(p ∨ q) = ~p ∧ ~q.

Watch Video Solution

https://dl.doubtnut.com/l/_KTAzjltr5OCq
https://dl.doubtnut.com/l/_KnlQ7JxBkov0
https://dl.doubtnut.com/l/_eM1dTpfSS6rA
https://dl.doubtnut.com/l/_4FFg2G0cer5k
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1. If P(A ∩ B) =
7
13

, then the value of P Ac
∪ Bc  is

A. 
4
13

B. 
6
13

C. 
8
13

D. 
12
13

Answer: (B)

Watch Video Solution

( )

2. If the variance of a distribution is 4 and coe�cient of variation is 5%,

then mean of the distribution is

A. 20

https://dl.doubtnut.com/l/_4FFg2G0cer5k
https://dl.doubtnut.com/l/_HPaDbdujtrWq
https://dl.doubtnut.com/l/_PSJAJeGvZaTD


B. 40

C. 60

D. 80

Answer: (B)

Watch Video Solution

3. If a coin is tossed 3 times in succession, then �nd the prbabillity of

obtaining tail at least once.

Watch Video Solution

4. The standard deviation of 32 numbers is 5. If the sum of the numbers is

80, then �nd the sum of the squares of the numbers.

Watch Video Solution

https://dl.doubtnut.com/l/_PSJAJeGvZaTD
https://dl.doubtnut.com/l/_VgH01M9WxuEn
https://dl.doubtnut.com/l/_qafsIN7wKHlJ
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5. If 30 dates are named at random, �nd the probability that 5 of them

will be Sundays.

Watch Video Solution

6. If 4x = 8y then calculate the value of 
x
y

- 1

Watch Video Solution

1. The equation sinx(sinx + cosx) = k has real solutions, where k is a real

number, Then

A. 0 ≤ k ≤
1 + √2

2

B. 2 - √3 ≤ k ≤ 2 + √3

C. 0 ≤ k ≤ 2 - √3

https://dl.doubtnut.com/l/_SnwHSjjzwwDD
https://dl.doubtnut.com/l/_64lnAB71GrFg
https://dl.doubtnut.com/l/_iNEgA0dDWFd8
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D. 
1 - √2

2
≤ k ≤

1 + √2

2

Answer: D

Watch Video Solution

1. In a GP series consisting of positive terms, each term is equal to the

sum of next two terms. Then the common ratio of this GP series is

A. √5

B. 
√5 - 1

2

C. 
√5

2

D. 
√5 + 1

2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_iNEgA0dDWFd8
https://dl.doubtnut.com/l/_U0KQ0nEoSLRj


2. If log5x logx3x log3xy = logxx
3, then y equals

A. 125

B. 25

C. 
5
3

D. 243

Answer: A

Watch Video Solution

( )( )( )

3. The expression 
(1 + i)n

(1 - i)n - 2  equals

A. - in+ 1

B. in+ 1

C. -2in+ 1

https://dl.doubtnut.com/l/_U0KQ0nEoSLRj
https://dl.doubtnut.com/l/_dErCzSQca28E
https://dl.doubtnut.com/l/_qKQj6v6vOSX2


D. 1

Answer: C

Watch Video Solution

4. Let z = x + iy, where x and y are real. The points (x,y) in the xy-plane of

which 
z + 1
z - 1

 is purely imaginary, lie on

A. a straight line

B. an ellipse

C. a hyperbola

D. a circle

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_qKQj6v6vOSX2
https://dl.doubtnut.com/l/_EjoooYm3uf9p


5. If p,q are odd integers, then the roots of the equation

2px2 + (2p + q)x + q = 0 are

A. rational

B. irrational

C. non-real

D. equal

Answer: A

Watch Video Solution

6. Out of 7 consonants and 4 vowels, words are formed each having 3

consonants and 2 vowels. The number of such words that can be formed

is

A. 210

B. 25200

https://dl.doubtnut.com/l/_Ki5LLEKjFwqb
https://dl.doubtnut.com/l/_dWSRWLkIKrOE


C. 2520

D. 302400

Answer: B

Watch Video Solution

7. The number of all numbers having 5 digits, with distinct digits is

A. 99999

B. 9 × 9P4

C. 10P5

D. 9P4

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_dWSRWLkIKrOE
https://dl.doubtnut.com/l/_oxxkdbDrYOJX


8. The greatest integer which divides (p + 1)(p + 2)(p + 3)......(p + q) for all

p ∈ ℕ and �xed q ∈ ℕ is

A. p !

B. q !

C. p

D. q

Answer: A

Watch Video Solution

9. Let 1 + x + x2 9 = a0 + a1x + a2x
2 + ...... + a18x

18. Then

A. a0 + a2 + ....... + a18 = a1 + a3 + ...... + a17

B. a0 + a2 + ...... + a18 is even

C. a0 + a2 + ...... + a18 is divisible by 9

( )

https://dl.doubtnut.com/l/_rh24sjFXCnHA
https://dl.doubtnut.com/l/_uAVeyagHygBp


D. a0 + a2 + ...... + a18 is divisible by 3 but not by 9

Answer: B

Watch Video Solution

10. The probability that a non-leap year selected at random will have 53

Sundays is

A. 0

B. 
1
7

C. 
2
7

D. 
3
7

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_uAVeyagHygBp
https://dl.doubtnut.com/l/_DcOJqO7tY2rq


11. Let α and β be the roots of x2 + x + 1 = 0. If n be positive integer, then 

αn + βn is

A. 2cos
2nπ
3

B. 2sin
2nπ
3

C. 2cos
2nπ
3

D. 2sin
nπ
3

Answer: A

Watch Video Solution

12. The complex number z satisfying the equation |z - i| = |z + 1| = 1 is

A. 0

B. 1+i

C. -1 + i

D. 1-i

https://dl.doubtnut.com/l/_u7kI7E5i1ub0
https://dl.doubtnut.com/l/_tXmkDtpctEGn


WBJEE ARCHIVE 2017 (UNIT-4)

Answer: A::C

Watch Video Solution

13. If a, b ∈ {1, 2, 3} and the equation ax2 + bx + 1 = 0 has real roots,

then

A. a ≥ b

B. a ≤ b

C. number of possible ordered pairs (a,b) is 3

D. a < b

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_tXmkDtpctEGn
https://dl.doubtnut.com/l/_Q9FYhoSXTZi3


1. Transforming to parallel axes through a point (p,q) the equation

2x2 + 3xy + 4y2 + x + 18y + 25 = 0 becomes 2x2 + 3xy + 4y2 = 1. Then

A. p = - 2, q = 3

B. p = 2, q = - 3

C. p = 2, q = - 4

D. p = - 4, q = 3

Answer: B

Watch Video Solution

2. Let A(2, - 3) and B( - 2, 1) be two angular points of ΔABC. If the

centroid of the triangle moves on the line 2x + 3y = 1, then the locus of

the angular point C is given by

A. 2x + 3y = 9

B. 2x - 3y = 9

https://dl.doubtnut.com/l/_V9gflVSy7oCz
https://dl.doubtnut.com/l/_QrONU3Lb1gaE


C. 3x + 2y = 5

D. 3x - 2y = 3

Answer: A

Watch Video Solution

3. The point P(3,6) is �rst re�ected on the line y=x and then the image

point Q is again re�ected on the line y=-x to get the image point Q'. Then

the circumcentre of the ΔPQQ′  is

A. (6,3)

B. (6,-3)

C. (3,-6)

D. (0,0)

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_QrONU3Lb1gaE
https://dl.doubtnut.com/l/_v8H3MpEeEmDN


4. Let d1 and d2 be the lengths of the perpendiculars drawn from any

point of the line 7x - 9y + 10 = 0 upon the lines 

3x + 4y = 5 and 12x + 5y = 7 respectively. Then

A. d1 > d2

B. d1 = d2

C. d1 < d2

D. d1 = 2d2

Answer: B

Watch Video Solution

5. The common chord of the circles

x2 + y2 - 4x - 4y = 0 and 2x2 + 2y2 = 32 subtends at the origin an angle

equal to

A. 
π
3

https://dl.doubtnut.com/l/_v8H3MpEeEmDN
https://dl.doubtnut.com/l/_EWpWM0J66h4h
https://dl.doubtnut.com/l/_UsEUsiwsSLyE


B. 
π
4

C. 
π
6

D. 
π
2

Answer: D

Watch Video Solution

6. The locus of the mid-points of the chords of the circle

x2 + y2 + 2x - 2y - 2 = 0 which make an angle of 90 ∘  at the centre is

A. x2 + y2 + 2x - 2y - 2 = 0

B. x2 + y2 - 2x + 2y = 0

C. x2 + y2 + 2x - 2y = 0

D. x2 + y2 + 2x - 2y - 1 = 0

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_UsEUsiwsSLyE
https://dl.doubtnut.com/l/_fLo4qaXANWxU


7. Let P be the foot of the perpendicular from focus S of hyperbola

x2

a2 -
y2

b2 = 1 on the line bx - ay = 0 and let C be the centre of the

hyperbola. Then the area of the rectangle whose sides are equal to that

of SP and CP is

A. 2ab

B. ab

C. 
a2 + b2

2

D. 
a
b

Answer: B

Watch Video Solution

( )

8. B is extremity of the minor axis of an ellipse whose foci are S and S'. If

∠SBS′  is a right angle, then the eccentricity of the ellipse is

https://dl.doubtnut.com/l/_fLo4qaXANWxU
https://dl.doubtnut.com/l/_5CjecLttE9j0
https://dl.doubtnut.com/l/_r5AxSg3LV6wf


A. 
1
2

B. 
1

√2

C. 
2
3

D. 
1
3

Answer: B

Watch Video Solution

9. The axis of the parabola x2 + 2xy + y2 - 5x + 5y - 5 = 0 is

A. x + y = 0

B. x + y - 1 = 0

C. x - y + 1 = 0

D. x - y =
1

√2

Watch Video Solution

https://dl.doubtnut.com/l/_r5AxSg3LV6wf
https://dl.doubtnut.com/l/_Isv8tV19VCVd


10. The line segment joining the foci of the hyperbola x2 - y2 + 1 = 0 is

one of the diameters of a circle. The equation o f the circle is

A. x2 + y2 = 4

B. x2 + y2 = √2

C. x2 + y2 = 2

D. x2 + y2 = 2√2

Answer: C

Watch Video Solution

11. If one of the diameters of the curve x2 + y2 - 4x - 6y + 9 = 0 is a chord

of a circle with centre (1,1), the radius of this circle is

A. 3

B. 2

C. √2

https://dl.doubtnut.com/l/_dps9wzMhlsXC
https://dl.doubtnut.com/l/_m6EI8ECfKTzJ


D. 1

Answer: A

Watch Video Solution

12. Let A( - 1, 0) and B(2, 0) be two points. A point M moves in the plane

in such a way that ∠MBA = 2∠MAB. Then the point M moves along

A. a straight line

B. a parabola

C. an ellipse

D. a hyperbola

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_m6EI8ECfKTzJ
https://dl.doubtnut.com/l/_nUKD7N1BpR9k
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13. The fouce of the parabola x2 - 6x + 4y + 1 = 0 is

A. (2,3)

B. (3,2)

C. (3,1)

D. (1,4)

Answer: C

Watch Video Solution

1. Mean of n observations x1, x2, ....... , xn is x̄. If an observation xq' then

the new mean is

A. x̄ - xq + xq′

B. 
(n - 1)x̄ + xq′

n

https://dl.doubtnut.com/l/_No8x5bf1s2GH
https://dl.doubtnut.com/l/_U6X03pFV4A5R
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C. 
(n - 1)x̄ - xq′

n

D. 
n̄x - xq + xq′

n

Answer: D

Watch Video Solution

1. All possible subsets of set ϕ is

A. 0

B. 1

C. 2

D. None of these

Watch Video Solution

https://dl.doubtnut.com/l/_U6X03pFV4A5R
https://dl.doubtnut.com/l/_l7UnBHcRhPXF


2. Value of ωn + ω2n, where ω =
-1 + i√3

2
and n = 3k + 1,  is

A. 0

B. -1

C. 1

D. None of these

Answer: A::B

Watch Video Solution

3. If nCp = nCq, then

A. n ≠ p or p + q = n

B. p = q or p - q = n

C. n = p = q or p + q ≠ n

D. p = q or p + q = n

https://dl.doubtnut.com/l/_HRgxzGTwyY6X
https://dl.doubtnut.com/l/_b9zToq0zZob9


Watch Video Solution

4. Value of sin36 ∘  is

A. 
1
4√10 - 2√5

B. 
1
4√10 + 2√5

C. 
1
4√10 + √5

D. 
1
4√10 - √5

Watch Video Solution

5. The value of lim x→ 4
ex - e4

x - 4
 is

A. e - 4

B. e4

( )

https://dl.doubtnut.com/l/_b9zToq0zZob9
https://dl.doubtnut.com/l/_It4vbNi7uQRT
https://dl.doubtnut.com/l/_amMtJfZPBHkx


C. 1

D. None of these

Answer: A::D

Watch Video Solution

6. Find the point of z-axis which is equidistant from the points

(1, 5, 7) and (5, 1, - 4)

A. 0, 0
3
2

B. (0,0,5)

C. (0,5,0)

D. (4,2,3)

Answer: B::C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_amMtJfZPBHkx
https://dl.doubtnut.com/l/_6CNWzIWeoUDL
https://dl.doubtnut.com/l/_c1YxZfjPEksp


7. The angle made by the straight line xcosα + ysinα = p with the negative

direction of x-axis is

A. 
π
2

+ α

B. α

C. -α

D. 
π
2

- α

Answer: A::B

Watch Video Solution

8. If f(x) = |x|,  then f'(0) is

A. 0

B. 1

C. -1

D. None of these

https://dl.doubtnut.com/l/_c1YxZfjPEksp
https://dl.doubtnut.com/l/_0A9TyuFjC7JC


Answer: D

Watch Video Solution

9. In single throw of two dice, the probability of obtaining a total of 8' is

A. 
8
36

B. 
3
36

C. 
9
36

D. 
5
36

Answer: A::C

Watch Video Solution

10. If y = 2x + 5 and variance of y is 16, then the standard deviation of x is

A. -1

https://dl.doubtnut.com/l/_0A9TyuFjC7JC
https://dl.doubtnut.com/l/_sh0OqzEWOYhw
https://dl.doubtnut.com/l/_lvSyPRtzK8Pu


HS (XI) AND WBJEE 2018 (GROUP - B)

B. 4

C. 1

D. 2

Watch Video Solution

1. If A ∩ B′ = ϕ, then show that A = A ∩ B and hence show that A ⊆ B.

Watch Video Solution

2. Find the domain and range of the real function f(x) =
1

1 - x2
.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_lvSyPRtzK8Pu
https://dl.doubtnut.com/l/_i3hIzEJOQkJP
https://dl.doubtnut.com/l/_giHT3Jpm0HtA
https://dl.doubtnut.com/l/_xyB5yCkcWfRF


3. Prove that cos248 ∘ - sin212 ∘ =
√5 + 1

8
.

Watch Video Solution

( )

4. Show that, cot2xcotx - cot3xcot2x - cot3xcotx = 1

Watch Video Solution

5. Find the value of n, so that 
an+ 1 + bn+ 1

an + bn
 may be the geometric mean

between a and b.

Watch Video Solution

6. Find the value of r, if the coe�cients of (2r+4) -th and (r-2) -th terms in

the expansion of (1 + x)18 are equal.

Watch Video Solution

https://dl.doubtnut.com/l/_xyB5yCkcWfRF
https://dl.doubtnut.com/l/_xBrb5qJlGyqD
https://dl.doubtnut.com/l/_1wGIRdFNlZ4G
https://dl.doubtnut.com/l/_rsUUsPzCzmwP
https://dl.doubtnut.com/l/_q1Tbo6NohQaN


7. Find the principal amplitude of (-1-i).

Watch Video Solution

8. Find the number of squares in Chesboard.

Watch Video Solution

9. Find the focus of the parabola y = x2 + x + 1 .

Watch Video Solution

10. Find the equation of a circle with centre (h,k) and touching both the

axes.

Watch Video Solution

https://dl.doubtnut.com/l/_q1Tbo6NohQaN
https://dl.doubtnut.com/l/_RZcqjTYbPpy0
https://dl.doubtnut.com/l/_ZqAvNltpi45y
https://dl.doubtnut.com/l/_aXiQxTeGMOE5


11. Evaluate : lim x→
π
6

√3sinx - cosx

x -
π
6

Watch Video Solution

( )

12. Prove that the derivative of and odd function is an even function.

Watch Video Solution

13. Find the variance of �rst n natural numbers.

Watch Video Solution

14. If P(A) =
2
3

, P(B) =
1
2

, P(A ∩ B) =
1
6

, then �nd the value of 

P(A ∩ B′ ) and P(A ∪ B).

Watch Video Solution

https://dl.doubtnut.com/l/_BWiQ4Ad2BtGo
https://dl.doubtnut.com/l/_N4sqrIi4UzgI
https://dl.doubtnut.com/l/_rJKn9LKmJBqs
https://dl.doubtnut.com/l/_YUmysTXQ9wCq


HS (XI) AND WBJEE 2018 (GROUP - C)

1. Let

A = x ∈ ℕ : x2 - 5x + 6 = 0 , B = {x ∈ W : 0 ≤ x < 2} and C = {x ∈ ℕ : x < 3

, then verify that A × (B ∪ C) = (A × B) ∪ (A × C)

Watch Video Solution

{ }

2. Prove that in any ΔABC, (b - c)cot
A
2

+ (c - a)cot
B
2

cot
C
2

= 0.

Watch Video Solution

3. Solve : secx - tanx = √3.

Watch Video Solution

https://dl.doubtnut.com/l/_j3aCa0oaHEOZ
https://dl.doubtnut.com/l/_tKJjyUvLXet1
https://dl.doubtnut.com/l/_bcSFg8a7mnWw


4. If p-th, q-th and r-th terms of and AP as well as those of a GP are a, b, c

respectively, then prove that ab - c. bc -a. ca -b = 1

Watch Video Solution

5. Prove that xn - yn is divisible by (x-y) for all n ∈ ℕ

Watch Video Solution

6. If z = x + iy and w =
1 - iz
z - i

 such that |w| = 1, then show that z is purely

real.

Watch Video Solution

7. Find the rank of the word 'MOTHER' in dictionary format.

Watch Video Solution

https://dl.doubtnut.com/l/_OtSZPywKaVAM
https://dl.doubtnut.com/l/_cBAzSGwqde9s
https://dl.doubtnut.com/l/_yGLBzVQFDmP3
https://dl.doubtnut.com/l/_fPNV8g1ZRIcK
https://dl.doubtnut.com/l/_ZJCbfLkZ9wg3


8. If the coe�cients of 2nd, 3rd and 4th terms in the expansion of

(1 + x)2n are in AP, Show that 2n2 - 9n + 7 = 0.

Watch Video Solution

9. (2a,0) and (0,a) are the extremities of the base of an isosceles triangle,

and the equation of one of the equal sides x=2a. Find the equations of

other two sides and the area of triangle.

Watch Video Solution

10. A variable straight line passes through the point of intersection of the

straight lines 
x
a +

y
b = 1 and 

x
b +

y
a = 1 and intersects the axes at P and

Q. Find the locus of midpoint of PQ.

Watch Video Solution

https://dl.doubtnut.com/l/_ZJCbfLkZ9wg3
https://dl.doubtnut.com/l/_I0XJwcHo6HRL
https://dl.doubtnut.com/l/_UZaRzVoNBpSd


11. The abscissae of the two points A and B are the roots of the equation

x2 + 2ax - b2 = 0 and their ordinates are the roots of the equation 

x2 + 2px - q2 = 0. Find the equation and the radius of the circle with AB as

diameter.

Watch Video Solution

12. If 2f(x) + f( - x) = 1 + x find f′ (10) where f'(x) denote derivative of f(x).

Watch Video Solution

13. Evaluate : lim x→
π
4

4√2 - (cosx + sinx)5

1 - sin2x

Watch Video Solution

14. Write the negation of each of the following statements: 

p : For every number x, x2 > x  

https://dl.doubtnut.com/l/_2h3tsl34uTO4
https://dl.doubtnut.com/l/_a4BRUu3scw1E
https://dl.doubtnut.com/l/_EAaVfQetHk1B
https://dl.doubtnut.com/l/_6MdDGZ9bTJ6c


q : For every real number x, either x > 1 or x < 1.  

(b) ''Mathematics is fun'' check whether this sentence is a statement.

Watch Video Solution

15. Consider the statement: 

p: If x is real number such that x3 + 4x = 0, then x=0, prove that p is true

statement, using 

(a) method of contradication and 

(b) method of contrapositive

Watch Video Solution

16. A bag contains 5 white and 4 black balls. If 3 balls are drawn at

random, �nd the probability that at least two of them are white.

Watch Video Solution

https://dl.doubtnut.com/l/_6MdDGZ9bTJ6c
https://dl.doubtnut.com/l/_R2vvoqaxCnH1
https://dl.doubtnut.com/l/_AQpFIsFI5QDg


HS (XI) AND WBJEE 2018 (GROUP - D)

17. The arithmetic mean and standard deviation of 7 observations are

respectively 8 and 16. If �ve of the observations are 2, 4, 10, 12 and 14 then

�nd the values of the remaining two.

Watch Video Solution

1. If x = a(cosθ + sinθsin2θ) and y = a(sinθ + cosθsin2θ), then show that 

(x + y)
2
3 + (x - y)

2
3 = 2a

2
3 .

Watch Video Solution

2. Show that,

3 sin4 3
π
2

- α + sin4(3π + α) - 2 sin6 π
2

+ α + sin6(5π - α) = 1.

Watch Video Solution

[ ( ) ] [ ( ) ]

https://dl.doubtnut.com/l/_XryyRQNAv7qx
https://dl.doubtnut.com/l/_OAqoPviK6RvG
https://dl.doubtnut.com/l/_OYofXmr40Ww7


3. Draw the graph of the solution set of the inequations

2x + y ≥ 2, x - y ≤ 1, x + 2y ≤ 8, x ≥ 0 and y ≥ 0, also shade the solution

region. (Graph paper not necessary)

Watch Video Solution

4. Find the number of permutations and the number of combinations in

the letters of the word 'EXPRESSION' taken four at a time.

Watch Video Solution

5. Find the sum of the integers between 90 and 890 which are perfect

squares.

Watch Video Solution

https://dl.doubtnut.com/l/_71K1bMFGc1MM
https://dl.doubtnut.com/l/_UsYSjmIiscrA
https://dl.doubtnut.com/l/_e0h8oCKXrqel


6. If z1 and z2 be two non-zero complex numbers such that 

z1 + z2 = z1 + z2 , then prove that argz1 - argz2 = 0.

Watch Video Solution

| | | | | |

7. The directrix of a parabola is x + y + 4 = 0 and vertex is at ( - 1, - 1).

Find the position of the focus and the equation of parabola.

Watch Video Solution

8. Prove that the major axis of an ellipse is greater than its minor aixs.

Watch Video Solution

9. Find the eccentricity of a hyperbola whose conjugate axis and latus

rectum are equal.

Watch Video Solution

https://dl.doubtnut.com/l/_tfmy6gjdOzyP
https://dl.doubtnut.com/l/_xfNNJRvjbypd
https://dl.doubtnut.com/l/_GQAWwJuUI2XG
https://dl.doubtnut.com/l/_xbsjjML1arLG


WBJEE 2018

1. The domain of de�nition of f(x) =
1 - |x|
2 - |x|

 is

A. ( - ∞, - 1) ∪ (2, ∞)

B. [ - 1, 1] ∪ (2, ∞) ∪ ( - ∞, - 2)

C. ( - ∞, 1) ∪ (2, ∞)

D. [ - 1, 1) ∪ (2, ∞)

Answer: A::B::C

Watch Video Solution

√

2. Given that n numbers of AMs are inserted between two sets of

numbers a, 2b and 2a, b where a, b ∈ R. Suppose further that the m th

means between these sets of numbers are same, then the ratio a:b equals

https://dl.doubtnut.com/l/_xbsjjML1arLG
https://dl.doubtnut.com/l/_yfDxqKji3Kyf
https://dl.doubtnut.com/l/_7XWeiYHISzF4


A. n - m + 1:m

B. n - m + 1: n

C. n : n - m + 1

D. m : n - m + 1

Answer: A::B

Watch Video Solution

3. If x + log10 1 + 2x = xlog105 + log106 then the value of x is

A. 
1
2

B. 
1
3

C. 1

D. 2

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_7XWeiYHISzF4
https://dl.doubtnut.com/l/_ZdPNdkPD1m5E


4. If Zr = sin
2πr
11

- icos
2πr
11

then

10

∑
r= 0

Zr =

A. -1

B. 0

C. - i

D. i

Watch Video Solution

5. If z1 and z2 be two non-zero complex numbers such that 
z1

z2
+
z2

z1
= 1,

then the origin and the points represented by z1 and z2

A. lie on a straight line

B. form a right angled triangle

https://dl.doubtnut.com/l/_ZdPNdkPD1m5E
https://dl.doubtnut.com/l/_0ExO84vStwyI
https://dl.doubtnut.com/l/_aXoV4UWwZdwu


C. form and equilateral triangle

D. form an isosceles triangle

Answer: B

Watch Video Solution

6. If b1b2 = 2 c1 + c2 and b1, b2, c1, c2 are all real numbers, then at least

one of the equations x2 + b1x + c1 = 0 and x2 + b2x + c2 = 0 has

A. real roots

B. purely imaginary roots

C. roots of the form a+ib (a, b ∈ R, ab ≠ 0)

D. rational roots

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_aXoV4UWwZdwu
https://dl.doubtnut.com/l/_iSBt6ymfHFgE
https://dl.doubtnut.com/l/_SbffUAuo4mU4


7. The number of selection of n objects from 2n objects of which n are

identical and the rest are di�erent is

A. 2n

B. 2n - 1

C. 2n - 1

D. 2n - 1 + 1

Answer: A::B::C

Watch Video Solution

8. If (2 ≤ r ≤ n), then nCr + 2. nCr+ 1 + nCr+ 2 is equal to

A. 2. nCr+ 2

B. n+ 1Cr+ 1

C. n+ 2Cr+ 2

D. n+ 1Cr

https://dl.doubtnut.com/l/_SbffUAuo4mU4
https://dl.doubtnut.com/l/_vChSDD5YeU9W


Answer: A::B::C

Watch Video Solution

9. The number (101)100 - 1 is divisible by

A. 104

B. 106

C. 108

D. 1012

Answer: A::B::C

Watch Video Solution

10. If n even positive integer, then the condition that the greatest term in

the expansion of (1 + x)n may also have the greatest coe�cient is

https://dl.doubtnut.com/l/_vChSDD5YeU9W
https://dl.doubtnut.com/l/_0itRF5vs0voz
https://dl.doubtnut.com/l/_UHegoaFuVZlx


A. 
n

n + 2
< x <

n + 2
n

B. 
n

n + 1
< x <

n + 1
n

C. 
n + 1
n + 2

< x <
n + 2
n + 1

D. 
n + 2
n + 3

< x <
n + 3
n + 2

Answer: A

Watch Video Solution

11. If sin6θ + sin4θ + sin2θ = 0, then general value of θ is

A. 
nπ
4

, nπ ±
π
3

B. 
nπ
4

, nπ ±
π
6

C. 
nπ
4

, 2nπ ±
π
3

D. 
nπ
4

, 2nπ ±
π
6

Answer: A::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_UHegoaFuVZlx
https://dl.doubtnut.com/l/_jVlPH3zxSfX3


12. Without changing the direction of the axes, the origin is transferred

to the point (2,3). Then the equation x2 + y2 - 4x - 6y + 9 = 0 changes to

A. x2 + y2 + 4 = 0

B. x2 + y2 = 4

C. x2 + y2 - 8x - 12y + 48 = 0

D. x2 + y2 = 9

Answer: B::D

Watch Video Solution

13. The point Q is the image of the point P(1,5) about the line y=x and R is

the image of the point Q about the line y=-x. The circumcentre is the

ΔPQR is

A. (5,1)

https://dl.doubtnut.com/l/_jVlPH3zxSfX3
https://dl.doubtnut.com/l/_8QlkljibIjFH
https://dl.doubtnut.com/l/_omgVSTcHw7uE


B. (-5,1)

C. (1,-5)

D. (0,0)

Answer: A::C

Watch Video Solution

14. The angular points of a triangle are A( - 1, - 7), B(5, 1) and C(1, 4). The

equation of the bisector of the angle ∠ABC is

A. x = 7y + 2

B. 7y = x + 2

C. y = 7x + 2

D. 7x = y + 2

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_omgVSTcHw7uE
https://dl.doubtnut.com/l/_8xVS7Q5UcvUy


15. If one of the diameters of the circle, given by the equation

x2 + y2 + 4x + 6y - 12 = 0, is a chord of a circle S , whose centre is (2, - 3),

the radius of S is

A. √41 unit

B. 3√5 unit

C. 5√2 unit

D. 2√5 unit

Answer: A::B::C::D

Watch Video Solution

16. A chord AB is drawn from the point A(0,3) on the circle

x2 + 4x + (y - 3)2 = 0, and is extended to M such that AM=2AB. The locus

of M is

https://dl.doubtnut.com/l/_8xVS7Q5UcvUy
https://dl.doubtnut.com/l/_6C2MYze3HlvR
https://dl.doubtnut.com/l/_ZihUiBgtjuCQ


A. x2 + y2 - 8x - 6y + 9 = 0

B. x2 + y2 + 8x + 6y + 9 = 0

C. x2 + y2 + 8x - 6y + 9 = 0

D. x2 + y2 - 8x + 6y + 9 = 0

Answer: B::C

Watch Video Solution

17. Let the eccentricity of the hyperbola 
x2

a2 -
y2

b2 = 1 be reciprocal to that

of the ellipse x2 + 9y2 = 9, then the ratio a2 : b2 equals

A. 8: 1

B. 1: 8

C. 9: 1

D. 1: 9

Answer: A::B

https://dl.doubtnut.com/l/_ZihUiBgtjuCQ
https://dl.doubtnut.com/l/_maePmOTjgx1t


Watch Video Solution

18. Let A, B be two distinct points on the parabola y2 = 4x. If the axis of

the parabola touches a circle of radius r having AB as diameter, the slope

of the line AB is

A. -
1
r

B. 
1
r

C. 
2
r

D. -
2
r

Answer: B

Watch Video Solution

19. Let P at2, 2at , Q, R ar2, 2ar  be three points on a parabola y2 = 4ax.

If PQ is the focal chord and PK, QR are parallel where the coordinates of k

is (2a,0), then the value of r is

( ) ( )

https://dl.doubtnut.com/l/_maePmOTjgx1t
https://dl.doubtnut.com/l/_Eml2OfxP92Kh
https://dl.doubtnut.com/l/_qop0XUHfsA6P


A. 
t

1 - t2

B. 
1 - t2

t

C. 
t2 + 1
t

D. 
t2 - 1
t

Answer: A::B

Watch Video Solution

20. Let P be a point on the ellipse 
x2

9
+
y2

4
= 1 and the line through P

parallel to the y-axis meets the circle x2 + y2 = 9 at Q, where P,Q are on

the same side of the x-axis. If R is a point on PQ such that 
PR
RQ =

1
2 , then

the locus of R is

A. 
x2

9
+

9y2

49
= 1

B. 
x2

49
+
y2

9
= 1

C. 
x2

9
+
y2

49
= 1

https://dl.doubtnut.com/l/_qop0XUHfsA6P
https://dl.doubtnut.com/l/_pwt9f3D7XuOl


D. 
9x2

49
+
y2

9
= 1

Answer: A::B::D

Watch Video Solution

21. Let z1 and z2 be complex numbers such that z1 ≠ z2 and z1 = z2 . If 

Re z1 > 0 and Im z2 < 0, then 
z1 + z2

z1 - z2
 is

A. one

B. real and positive

C. real and negative

D. purely imaginary

Answer: A::B

Watch Video Solution

| | | |
( ) ( )

https://dl.doubtnut.com/l/_pwt9f3D7XuOl
https://dl.doubtnut.com/l/_jozJ7KnekG0A


22. From a collection of 20 consecutive natural numbers, four are selected

such that they are not consecutive. The number of such selections is

A. 284 × 17

B. 285 × 17

C. 284 × 16

D. 285 × 16

Answer: A::B::D

Watch Video Solution

23. A line cuts the x-axis at A(5,0) and the y-axis at B(0,-3). A variable line

PQ is drawn perpendicular to AB cutting the x-axis at P and the y-axis at Q.

If AQ and BP meet at R, then the locus of R is

A. x2 + y2 - 5x + 3y = 0

B. x2 + y2 + 5x + 3y = 0

https://dl.doubtnut.com/l/_2oz03cOHdrmk
https://dl.doubtnut.com/l/_B5dNg0Tc2o5j


C. x2 + y2 + 5x - 3y = 0

D. x2 + y2 - 5x - 3y = 0

Answer: B::C

Watch Video Solution

24. Let A be the centre of the circle x2 + y2 - 2x - 4y - 20 = 0. Let B(1,7) and

(4,-2) be two points on the circle such that tangents at B and D meet at C.

The area of the quadrilateral ABCD is

A. 150 sq units

B. 50 sq units

C. 75 sq units

D. 70 sq units

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_B5dNg0Tc2o5j
https://dl.doubtnut.com/l/_x4duDF8zWT0G


25. Consider the parabola y2 = 4x. Let P and Q be points on the parabola

wher P(4, - 4) and Q(9, 6). Let R be a point on the area of the parabola

between P and Q. Then the area of ΔPQR is largest when

A. ∠PQR = 90 ∘

B. R(4,4)

C. R
1
4

, 1

D. 1,
1
4

Answer: A::D

Watch Video Solution

( )
( )

26. If the equation x2 - cx + d = 0 has roots equal to the fourth powers of

the roots of x2 + ax + b = 0, where a2 > 4b, then the roots of 

x2 - 4bx + 2b2 - c = 0 will be

https://dl.doubtnut.com/l/_x4duDF8zWT0G
https://dl.doubtnut.com/l/_K01GF3fIs6K2
https://dl.doubtnut.com/l/_rbIp3nKlVCEq


A. both real

B. both negative

C. both positive

D. one positive and one negative

Answer: A::D

Watch Video Solution

27. On the occasion of Dipawali festival each student of a class sends

greeting cards to others. If there are 20 students in the class, the number

of cards sends by students is

A. 20C2

B. 20P2

C. 2 × 20C2

D. 2 × 20P2

https://dl.doubtnut.com/l/_rbIp3nKlVCEq
https://dl.doubtnut.com/l/_QrMx5WLN5oth


Answer: A::B::C

Watch Video Solution

28. The area of the triangle formed by the intersectionf of a line parallal

to x-axis and passing through P(h,k), with the lines y=x and x+y=2 is h2.

The locus of the point P is

A. x=y-1

B. x=-(y-1)

C. x=1+y

D. x=-(1+y)

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_QrMx5WLN5oth
https://dl.doubtnut.com/l/_HGQKRMwxqDjT


29. A hyperbola, having the transverse axis of length 2sinθ is confocal with

the ellipse 3x2 + 4y2 = 12. Its equation is

A. x2sin2θ - y2cos2θ = 1

B. x2cosec2θ - y2sec2θ = 1

C. x2 + y2 sin3θ = 1 + y2

D. x2cosec2θ = x2 + y2 + sin2θ

Answer: A::B::C

Watch Video Solution

( )

30. Consider the function y = loga x + √x2 + 1 , a > 0, a ≠ 1. The inverse

of the function

A. does not exist

B. is x = log 1
a
y + √y2 + 1

( )

( )

https://dl.doubtnut.com/l/_08mKsSWdZjNj
https://dl.doubtnut.com/l/_bu14IPmMfMxh


HS (XI) AND WBJEE 2019 (HS (XI) 2019) (GROUP -A)

C. is x = sinh (yIna)

D. is x = cosh - y In
1
a

Answer: A

Watch Video Solution

( )

1. If A = {a, b, c} and B = {1, 2}, then the number of relations from A to B

is

A. 26

B. 25

C. 29

D. 28

Watch Video Solution

https://dl.doubtnut.com/l/_bu14IPmMfMxh
https://dl.doubtnut.com/l/_0ruzeWidpjHu


2. If z2 + z + 1 = 0, then the value of 

z +
1
z

2
+ z2 +

1

z2

2
+ ....... + z7 +

1

z7

2
 will be

A. 27

B. 45

C. 13

D. 7

Answer: A::B::C

Watch Video Solution

( ) ( ) ( )

3. The sum of the coe�cients in the expansion of (2x - 3y)15 will be

A. 0

B. -1

https://dl.doubtnut.com/l/_0ruzeWidpjHu
https://dl.doubtnut.com/l/_cfDISqjcwToJ
https://dl.doubtnut.com/l/_JpWOFtsQqzrV


C. 515

D. 1

Answer: A::B::C

Watch Video Solution

4. If cosα =
1

√5
0° < α < 90 ∘ and cosβ =

1

√10
, 270 ∘ < β < 360 ∘

then the value of sin(α + β) is

A. 
1

√2

B. 
1

5√2

C. -
3

5√2

D. -
1

5√2

Answer: A::B

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_JpWOFtsQqzrV
https://dl.doubtnut.com/l/_5YMRm4Zs7rsp


5. The equation 
x2

10 - λ
+

y2

4 - λ
= 1 represents an ellipse if

A. λ < 4

B. λ > 4

C. λ < 4 < 10

D. λ > 10

Watch Video Solution

6. The value of lim x→
π
4

sinx - cosx

x -
π
4

 is

A. √2

B. 2

C. 
1

√2

D. 
1
2

https://dl.doubtnut.com/l/_RiJUd9lmReC5
https://dl.doubtnut.com/l/_ICIDd0hlmVCR


Watch Video Solution

7. The ratio in which YOZ plane divides the line segment joining the

points (3, - 2, - 4) and (2, 4, - 3) is

A. 1: 2

B. -4 : 3

C. -2 : 3

D. -3 : 2

Watch Video Solution

8. If f(x) =
ex

g(x)
, g(0) = 6, g′ (0) = 2, then f'(0) is

A. 1

https://dl.doubtnut.com/l/_ICIDd0hlmVCR
https://dl.doubtnut.com/l/_savWepE9t1SL
https://dl.doubtnut.com/l/_UeyAeSgS1Twj


B. 
2
3

C. 
1
9

D. 
2
9

Watch Video Solution

9. If P(A ∪ B) =
3
4

, P(A ∩ B) =
1
4

, P(A) =
2
3

,  so the value of P AC ∩ B

equals to

A. 
3
8

B. 
5
12

C. 
7
12

D. 
1
12

Answer: A::B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_UeyAeSgS1Twj
https://dl.doubtnut.com/l/_9mDbS3HkDMQj


HS (XI) AND WBJEE 2019 (HS (XI) 2019) (GROUP -B)

10. If the values of variable X are x1, x2, ....... xn, then the variance of 

ax1, ax2, ....... axn (a is any non-zero real number) is

A. a var (X)

B. a2 var (X)

C. a3 var (X)

D. an var (X)

Answer: A::B

Watch Video Solution

1. If A = {x : - 1 < x ≤ 5} and B = {x : - 3 ≤ x < 4}, then �nd A ∩ B.

Watch Video Solution

https://dl.doubtnut.com/l/_VPeNqFIGrTNP
https://dl.doubtnut.com/l/_tBNUBPMZClL4
https://dl.doubtnut.com/l/_FhZCLfA1gpk0


2. Find the range of the function f(x) =
1

2 + sin3x

Watch Video Solution

3. Find the value of cos2π
8 + cos2 3π

8 + cos2 5π
8 + cos2 7π

8

Watch Video Solution

4. Show that the value of cos2θ + cos2(θ + α) - 2cosαcosθcos(θ + α) is

independents of θ.

Watch Video Solution

5. If A be the arithmetic mean (A.M.) and p, q be two geometric means (G.

M.) between two given numbers then prove that 
p2

q
+
q2

p
= 2A.

Watch Video Solution

https://dl.doubtnut.com/l/_FhZCLfA1gpk0
https://dl.doubtnut.com/l/_h9kVCY8QlBbS
https://dl.doubtnut.com/l/_A5lbmYvJY85v
https://dl.doubtnut.com/l/_TQbp65ZHOOH0
https://dl.doubtnut.com/l/_bwFFztdehM2B


6. Find the value of √i + √ - i.

Watch Video Solution

7. Prove that 2nPn = {1.3.5......(2n - 1)}2n

Watch Video Solution

8. Find the coe�cient of x - 11 in the expansion of x2 -
1

x3

12

Watch Video Solution

( )

9. The coordinaters of one end of a diameter of a circle

x2 + y2 - 8x - 4y + 15 = 0 is (2,1). Find the coordinates of the other end of

the diameter.

Watch Video Solution

https://dl.doubtnut.com/l/_bwFFztdehM2B
https://dl.doubtnut.com/l/_3lwD3gMpDlTu
https://dl.doubtnut.com/l/_C4QItZxychEc
https://dl.doubtnut.com/l/_6a2vCHOuSJuD


10. Find the eccentricity of the hyperbola whose latusrectum and

transverse axis are of same length.

Watch Video Solution

11. If f(x) =
|x|
x

 then discuss with justi�cation whether lim x→ 0f(x) exists

or not.

Watch Video Solution

12. Find the value of 
d
dx

x
ex + e4x

ex + e - 2x .

Watch Video Solution

( )

13. Two dice are thrown simultaneously. What is the probability that the

sum of the points on the two dice is 5?

https://dl.doubtnut.com/l/_939TrgoRuJOK
https://dl.doubtnut.com/l/_N2JfutVJmNoT
https://dl.doubtnut.com/l/_pcCreXigYPqs
https://dl.doubtnut.com/l/_Ub9Y98OA38KR


HS (XI) AND WBJEE 2019 (HS (XI) 2019) (GROUP -C)

Watch Video Solution

14. Show the ''di�erence between the arithmetic mean and median can

never be greater then the standard deviation''.

Watch Video Solution

1. For any three sets A, B and C prove that A - (B ∪ C) = (A - B) ∩ (A - C)

Watch Video Solution

2. Show that the value of sin18 ∘ is
√5 - 1

4

Watch Video Solution

https://dl.doubtnut.com/l/_Ub9Y98OA38KR
https://dl.doubtnut.com/l/_ux7IqGGnBaFf
https://dl.doubtnut.com/l/_wmvbscghNjqv
https://dl.doubtnut.com/l/_5LaSXisFNuzW


3. For a triangle, if 
1

a + c
+

1
b + c

=
3

a + b + c
, then show that ∠C = 60 ∘ .

Watch Video Solution

4. Using the principle of mathematical induction, prove that

12 + 32 + 52 + ...... + (2n - 1)2, =
n
3 4n2 - 1 , where n ∈ N.

Watch Video Solution

( )

5. Show that if n ≥ 1 is an integer, then 9n+ 1 - 8n - 9 is divisible by 64.

Watch Video Solution

6. How many di�erent numbers of 5 signi�cant digits can be formed with

the digits 0, 2, 5, 6, 7 if repetition is (a) allowed, (b) not allowed?

Watch Video Solution

https://dl.doubtnut.com/l/_XgIngVaQkg7M
https://dl.doubtnut.com/l/_FPs8xsoLXH0z
https://dl.doubtnut.com/l/_mQ9aqPmVnBH1
https://dl.doubtnut.com/l/_SBLtAVPMHuRU


7. Solve : z + |z| = 1 + 2i, where z = x + iy, x, y ∈ ℝ.

Watch Video Solution

8. There numbers are in G.P. whose product and sum are respectively 216

and 21. Find the numbers.

Watch Video Solution

9. Find the distance from the point P(4,1) to the line 4x-y=0 measured

along the line making and angle 135 ∘  with the positive direction of x-

axis.

Watch Video Solution

10. Find the equations of the circle which touches y-aixs at (0,5) and

whose centre lies on the line 2x+y=13.

https://dl.doubtnut.com/l/_us33R0I13S8i
https://dl.doubtnut.com/l/_AeOJygAiOyZB
https://dl.doubtnut.com/l/_kBO1xQkylZ48
https://dl.doubtnut.com/l/_EnlC2oahLjjp


Watch Video Solution

11. Find the locus of the foot of the perpendicular drawn from the origin

to the straight line which passes through the �xed point (a,b).

Watch Video Solution

12. If lim x→ 3
px2 - q
x - 3

= 6, then �nd the values of p and q.

Watch Video Solution

13. If y = √x +
1

2√x
and 2x

dy
dx

+ y = f(x), then �nd f(x).

Watch Video Solution

14. Prove that for any two statements p and q the statements

~(p ↔ ~q) and p ↔ q are equivalent.

https://dl.doubtnut.com/l/_EnlC2oahLjjp
https://dl.doubtnut.com/l/_Bsps3iQ7Xy8r
https://dl.doubtnut.com/l/_yMgT1yUu6KL0
https://dl.doubtnut.com/l/_WpokChUOvS80
https://dl.doubtnut.com/l/_tPQxMEDx9uHO


HS (XI) AND WBJEE 2019 (HS (XI) 2019) (GROUP -D)

Watch Video Solution

15. Using contrapositive method, prove that -''If x is an interger and x2 is

an odd number then x will be an odd number''.

Watch Video Solution

16. A number is selected at random among the �rst 50 positvie integers.

Find the probability that the selected number is divisible by 4 or 5.

Watch Video Solution

17. Calculate the value of : (i)61

Watch Video Solution

https://dl.doubtnut.com/l/_tPQxMEDx9uHO
https://dl.doubtnut.com/l/_a1U1mTY4vPHi
https://dl.doubtnut.com/l/_avMGhWKzowcT
https://dl.doubtnut.com/l/_XHtSgb9TFf5p
https://dl.doubtnut.com/l/_GTTRYf5FBRzb


1. Find the general solution of the equation secθ + 1 = 2 + √3 tanθ.

Watch Video Solution

( )

2. Prove that cos
π
11 cos

2π
11 cos

3π
11 cos

4π
11 cos

5π
11 =

1
32

Watch Video Solution

3. Solve : 
|x + 3| + 2x + 1

x + 1
> 5, ∀x ∈ ℝ, x ≠ - 1.

Watch Video Solution

4. One root of the quadratic equation (2 + 3i)x2 - bx + (3 - i) = 0 is (2-i).

Find its other root and the value of b.

Watch Video Solution

https://dl.doubtnut.com/l/_GTTRYf5FBRzb
https://dl.doubtnut.com/l/_VZSxWYO81TnC
https://dl.doubtnut.com/l/_BjEpWH56c0il
https://dl.doubtnut.com/l/_F0aLaIFqc1lq


5. If a1, a2, a3 and a4 be the coe�cients of four consecutive terms in the

expansion of (1 + x)n, then prove that 
a1

a1 + a2
,

a2

a2 + a3
and

a3

a3 + a4
 are

in A.P.

Watch Video Solution

6. A committee of members is to be formed among 6 men and 4 women.

Find the number of ways this can be done in such a way that each

committee has at least one woman and two men.

Watch Video Solution

7. The focal chord of the parabola y2 = 4ax makes an angle θ with its aixs.

Show that the length of the chord will be 4acosec2θ.

Watch Video Solution

https://dl.doubtnut.com/l/_o37IrbG16VFs
https://dl.doubtnut.com/l/_MBNQmSLLjE8L
https://dl.doubtnut.com/l/_fW66q9of58sD


WBJEE 2019

8. Find the equation of hyperbola and length of its latus rectum, whose

vertices are (9, 2), (1, 2) and the ecentricity is 
5
4

.

Watch Video Solution

1. The three sides of a right-triangle are in GP (geometric progression). If

the two actue angles be α and β, then tanβ are

A. 
√5 + 1

2 and
√5 - 1

2

B. 
5 + 1

2 and
5 - 1

2

C. √5 and
1

√5

D. 
√5

2
and

2

√5

Watch Video Solution

√ √

https://dl.doubtnut.com/l/_KFHBK0wXlTda
https://dl.doubtnut.com/l/_SBeYHWCdGSZd


WBJEE 2020

WBJEE 2021

1. If log26 +
1
2x

= log2 2
1

x + 8 , that the values of x are

A. 
1
4

,
1
3

B. 
1
4

,
1
2

C. -
1
4

,
1
2

D. 
1
3

,
1
-2

Watch Video Solution

( )

1. Let z be a complex number such that the principal value of argument,

argz > 0. Then argz - arg( - z) is

https://dl.doubtnut.com/l/_4ikgBBqronDd
https://dl.doubtnut.com/l/_ZKaI0WrDaqpn


WBJEE 2023

A. 
π
2

B. ±π

C. π

D. -π

Watch Video Solution

1. Let a, b, c be real numbers such that a + b + c < 0 and the quadratic

equation ax2 + bx + c = 0 has imaginary roots. Then

A. a > 0, c > 0

B. a > 0, c < 0

C. a < 0, c > 0

D. a < 0, c < 0

https://dl.doubtnut.com/l/_ZKaI0WrDaqpn
https://dl.doubtnut.com/l/_sZhVrLkquLv6


WBJEE 2024

Watch Video Solution

1. A candidate is required to answer 6 out of 12 questions which are

divided into two parts A and B, each containing 6 questions and he/she is

not permitted to attempt more that 4 questions from any part. In how

many di�erent ways can he/she make up his/her choice of 6 questions?

A. 850

B. 800

C. 750

D. 700

Watch Video Solution

https://dl.doubtnut.com/l/_sZhVrLkquLv6
https://dl.doubtnut.com/l/_sbWu01Q5VrZg


WBJEE 2025

WBJEE 2026

1. There are greetings cards, each of a di�erent colour and 7 envelopes of

same 7 colours as that of the cards. The number of ways in which the

cards can be put in envelopes, so that exactly 4 of the cards go into

envelopes of respective colour is,

A. 7C3

B. 2. 7C3

C. 3!4C4

D. 3!7C3
4C3

Watch Video Solution

1. 72n + 16n - 1(n ∈ ℕ) is divisble by

https://dl.doubtnut.com/l/_lCr86c6XWhpb
https://dl.doubtnut.com/l/_rj3aCeoOdZPh


A. 65

B. 63

C. 61

D. 64

Watch Video Solution

2. The number of irrational terms in the expansion of 3
1

6 + 5
1

4

84
 is

A. 73

B. 78

C. 75

D. 76

Watch Video Solution

( )

https://dl.doubtnut.com/l/_rj3aCeoOdZPh
https://dl.doubtnut.com/l/_aTTzgCnB9MSu


3. Let P and T be the subsets of X-Y plane de�ned by 

p = (x, y) : x > 0, y > 0 and x2 + y2 = 1  

T = (x, y) : x > 0, y > 0 and x2 + y8 < 1  The P ∩ T is

A. the vaid set ϕ

B. P

C. T

D. P - Tc

Watch Video Solution

{ }
{ }

4. If esinx - e - sinx - 4 = 0, then the number of real values of x is

A. 0

B. 1

C. 2

https://dl.doubtnut.com/l/_5sHLNlGSLyn4
https://dl.doubtnut.com/l/_pmQkfDBbjYwQ


D. 3

Watch Video Solution

5. The angles of a triangle are in the ratio 2: 3 : 7 and the raidus of the

circumscirbed circle is 10 cm. The length of the smallest side is

A. 2 cm

B. 5 cm

C. 7 cm

D. 10 cm

Watch Video Solution

6. A variable line passes through a �xed point x1, y1  and meets the axes

at A and B. If the rectangle OAPB be completed, the locus of P is, (O being

( )

https://dl.doubtnut.com/l/_pmQkfDBbjYwQ
https://dl.doubtnut.com/l/_3r3SJamz6fQt
https://dl.doubtnut.com/l/_aBvdv15a0uZo


the origin of the system of axes)

A. y - y1
2 = 4 x - x1

B. 
x1

x
+
y1

y
= 1

C. x2 + y2 = x2
1 + y2

1

D. 
x2

2x2
1

+
y2

y2
1

= 1

Watch Video Solution

( ) ( )

7. A straight line through the point (3, -2) is inclined at an angle 60 ∘  to

the line √3x + y = 1. If it intersects the X-axis, then its equation will be

A. y + x√3 + 2 + 3√3 = 0

B. y - x√3 + 2 + 3√3 = 0

C. y - x√3 - 2 - 2√3 = 0

D. y - x√3 + 2 - 3√3 = 0

https://dl.doubtnut.com/l/_aBvdv15a0uZo
https://dl.doubtnut.com/l/_mA3to3BbFKF3


Watch Video Solution

8. A variable line passes through the �xed point (α, β). The locus of the

foot of the perpendicular from the origin on the line is,

A. x2 + y2 - αx - βy = 0

B. x2 - y2 - 2αx - 2βy = 0

C. αx + βy ± √ α2 + β2 = 0

D. 
x2

α2 +
y2

β2 = 1

Watch Video Solution

( )

9. If the point of intersection of the lines 2ax + 4ay + c = 0 and 

7bx + 3by - d = 0 lies in the 4th quadrant and is equidistant from the two

axes, where a, b, c and d are non-zero numbers, then ad : bc equals to

A. 2: 3

https://dl.doubtnut.com/l/_mA3to3BbFKF3
https://dl.doubtnut.com/l/_J8w5dVFslPTY
https://dl.doubtnut.com/l/_yN3uDA1sI4ZE


B. 2: 1

C. 1: 1

D. 3: 2

Watch Video Solution

10. A variable circle passes through the �xed point A(p,q) and touches x-

axis. The locus of the other end of the diameter through A is

A. (x - p)2 = 4qy

B. (x - q)2 = 4py

C. (y - p)2 = 4qx

D. (y - q)2 = 4px

Watch Video Solution

https://dl.doubtnut.com/l/_yN3uDA1sI4ZE
https://dl.doubtnut.com/l/_dxUrvWRGy575
https://dl.doubtnut.com/l/_hcBRJJIvvuB4


11. If P(0, 0, )Q(1, 0) and R
1
2

,
√3

2
 are three given points, then the centre

of the circle for which the lines PQ, QR and RP are the tangents is

A. 
1
2

,
1
4

B. 
1
2

,
√3

4

C. 
1
2

,
1

2√3

D. 
1
2

,
-1

√3

Watch Video Solution

( )

( )
( )
( )
( )

12. For the hyperbola 
x2

cos2α
-

y2

sin2α
= 1,  which of the following remains

�xed when α varies?

A. directrix

B. vertices

https://dl.doubtnut.com/l/_hcBRJJIvvuB4
https://dl.doubtnut.com/l/_IDAnlhvkD0x4


C. foci

D. eccentricity

Watch Video Solution

13. S and T are the foci of an ellipse and B is the end point of the minor

axis. If STB is equilateral triangle, the eccentricity of the ellipse is

A. 
1
4

B. 
1
3

C. 
1
2

D. 
2
3

Watch Video Solution

https://dl.doubtnut.com/l/_IDAnlhvkD0x4
https://dl.doubtnut.com/l/_wb3RXQyTk9R3


14. The equation of the directrices of the hyperbola

3x2 - 3y2 - 18x + 12y + 2 = 0 is

A. x = 3 ±
13
6

B. x = 3 ±
6
13

C. x = 6 ±
13
3

D. x = 6 ±
3
13

Watch Video Solution

√
√
√
√

15. P is the extremity of the latusrectum of ellipse 3x2 + 4y2 = 48 in the

�rst quadrant. The eccentric angle of P is

A. 
π
8

B. 
3π
4

C. 
π
4

https://dl.doubtnut.com/l/_HxpwTVrd0JzE
https://dl.doubtnut.com/l/_DOpzcE59COPM


D. 
π
3

Watch Video Solution

16. For any non-zero complex number z, the minimum value of |z| + |z - 1| is

A. 1

B. 
1
2

C. 0

D. 
3
2

Watch Video Solution

17. The polar coordinate of point P is 2,
π
4

. The polar coordinate of the

point Q, which is such that the line joining PQ is bisected perpendicularly

( )

https://dl.doubtnut.com/l/_DOpzcE59COPM
https://dl.doubtnut.com/l/_hME9CfoXu1TY
https://dl.doubtnut.com/l/_Pg8Zb8iszWiT


by the initial line, is

A. 2,
π
4

B. 2,
π
6

C. - 2,
π
4

D. - 2,
π
6

Watch Video Solution

( )
( )
( )
( )

18. The length of conjugate axis of a hyperbola is greater than the length

of transverse axis. Then the eccentricity e is,

A. = √2

B. > √2

C. < √2

D. <
1

√2

https://dl.doubtnut.com/l/_Pg8Zb8iszWiT
https://dl.doubtnut.com/l/_ratCbkPvwMYF


Watch Video Solution

19. The value of lim x→ 0 +
x
p

q
x

 is

A. 
[q]
p

B. 0

C. 1

D. ∞

Watch Video Solution

[ ]

20. Let x1, x2 be the roots of x2 - 3x + a = 0 and x3, x4 be the roots of 

x2 - 12x + b = 0 . If x1 < x2 < x3 < x4 and x1, x2, x3, x4 are in GP then ab

equals

Watch Video Solution

https://dl.doubtnut.com/l/_ratCbkPvwMYF
https://dl.doubtnut.com/l/_sSnCLa9S5ZGx
https://dl.doubtnut.com/l/_Px8It1TMAvPb


21. If θ ∈ ℝ and
1 - icosθ

1 + 2icosθ
 is real number, then θ will be (when I: set of

integers)

A. (2n + 1)
π
2

, n ∈ I

B. 
3nπ
2

, n ∈ I

C. nπ, n ∈ I

D. 2nπ, n ∈ I

Watch Video Solution

22. Straight lines x - y = 7 and x + 4y = 2 intersect at B. Points A and C are

so chosen on these two lines such that AB=AC. The equation of line AC

passing through (2,-7) is

A. x - y - 9 = 0

https://dl.doubtnut.com/l/_Px8It1TMAvPb
https://dl.doubtnut.com/l/_S7Lnghi2hk1t
https://dl.doubtnut.com/l/_badDrQgTblfl


B. 23x + 7y + 3 = 0

C. 2x - y - 11 = 0

D. 7x - 6y - 56 = 0

Watch Video Solution

23. Equation of a tangent to the hpyerbola 5x2 - y2 = 5 and which passes

through an external point (2,8) is

A. 3x - y + 2 = 0

B. 3x + y - 14 = 0

C. 23x - 3y - 22 = 0

D. 3x - 23y + 178 = 0

Watch Video Solution

https://dl.doubtnut.com/l/_badDrQgTblfl
https://dl.doubtnut.com/l/_Mohca7pX7pVd


R,M and I, T, F

1. A relation R is de�ned on the set of natural numbers ℕ as follows : 

(x, y) ∈ R ⇒ y is divisible by x, for all x,y ∈ ℕ.  

Show that, R is re�exive and transitive but not symmetric on ℕ.

Watch Video Solution

2. Let ℕ be the set of all natural numbers and R be the relation on ℕ × ℕ

de�ned by : 

(a, b)R(c, d) ⇒ ad(b + c) = bc(a + d)  

Check wheather R is an equivalance relation on ℕ × ℕ.

Watch Video Solution

3. Let Z be the set of all integers and Z0 be the set of all non-zero

integers. Let a relation R on ℤ × ℤ0 be de�ned as follows :  

https://dl.doubtnut.com/l/_10GBDTRLGLks
https://dl.doubtnut.com/l/_NBQWtLzkNgQM
https://dl.doubtnut.com/l/_64Kgy7G2Xesg


(a, b)R(c, d)r ⇒ ad = bc, for  all  

(a, d), (c, d) ∈ ℤ × ℤ0

Watch Video Solution

4. Find the number of equivalence relations on the set A={a,b,c}

containing elements (b,c) and (c,b).

Watch Video Solution

5. Show that the relation R on the set A={1,2,3,4,5} given by R={(a,b):|a-b| is

even} is an equivalence relation.

Watch Video Solution

6. Prove that the relation R on the set A={a in ZZ:1 |x-y| is a multiple of 4} is

an equivalence relation. 

Find also the elements of set A which are related to 2.

https://dl.doubtnut.com/l/_64Kgy7G2Xesg
https://dl.doubtnut.com/l/_MjfD7ly6lydf
https://dl.doubtnut.com/l/_bhWBs3ujGB5F
https://dl.doubtnut.com/l/_ZhKxq50O0ADi


Watch Video Solution

7. Let P(A) be the power set of a non-empty set A. A relation R on P(A) is

de�ned as follows : 

R = {(X, Y) :X ⊆ Y}  

Example (i) re�exivity, (ii)symmetry and (iii) transitivity of R on P(A).

Watch Video Solution

8. Let ℝ be the set of real numbers and A = {x ∈ ℝ : - 1 < x < 1} = B. Is

the mapping f :A → Bde�ned by f(x) =
x

1 + |x|
 bijective ? Justify your

answer.

Watch Video Solution

9. Let ℝ be the set of all real numbers and A = {x ∈ ℝ : 0 < x < 1}. Is the

mapping f :A → ℝde�ned by f(x) =
2x - 1

1 - |2x - 1|  bijective ?

W h Vid S l i

https://dl.doubtnut.com/l/_ZhKxq50O0ADi
https://dl.doubtnut.com/l/_b73BFcQmYbHO
https://dl.doubtnut.com/l/_2WPc8RrnOt0u
https://dl.doubtnut.com/l/_e1ILwTyBdHeF


Watch Video Solution

10. If ℝ is the set of real numbers, then functions f :ℝ → ℝand g :ℝ → ℝ

are de�ned respectively by 

f(x) = cos2x + cos2 2π
3 + x + cos2 2π

3 - x  and g(x)=2 for all x in ℝ. Show

that (gof) :ℝ → ℝ is a constantfunction.

Watch Video Solution

( ) ( )

11. For all x ∈ ℤ, the function f :ℤ → ℤ is de�ned by f(x)=3x+4. Find

function g :ℤ → ℤ such that (g o f) = IZ.

Watch Video Solution

12. Determine the value of the constant k( ≠ 0) for which the function

f(x)=1+kx is the inverse of itself.

Watch Video Solution

https://dl.doubtnut.com/l/_e1ILwTyBdHeF
https://dl.doubtnut.com/l/_w0meQ0P5xtUl
https://dl.doubtnut.com/l/_QimPZXBjwZ15
https://dl.doubtnut.com/l/_s18fM787VgIV


13. If f(x)=sin x , g(x) = x2 and h(x)=logx, �nd the composite function [h o (g

o f)](x).

Watch Video Solution

14. Find the domain of de�nitions of each of the following functions : 

f(x) = cos - 12x

Watch Video Solution

15. Find the domain of de�nitions of each of the following functions : 

y = sin - 13x

Watch Video Solution

16. Find the domain of de�nitions of each of the following functions : 

y = sin - 1 log2
1
2
x2[ ( )]

https://dl.doubtnut.com/l/_r0FM0nF4SmUZ
https://dl.doubtnut.com/l/_RNKt9wHHiMCq
https://dl.doubtnut.com/l/_rwQ3RzEv3yJM
https://dl.doubtnut.com/l/_cn9TFfqStmFG


Watch Video Solution

17. Find the domain of de�nitions of each of the following functions : 

f(x) =
√4 - x2

sin - 1(2 - x)

Watch Video Solution

18. Find the domain of de�nitions of each of the following functions : 

y = sin - 1 log2x

Watch Video Solution

√ ( )

19. Find the domain of de�nitions of each of the following functions : 

f(x) = sin - 1 2x - 3
3

Watch Video Solution

( )

https://dl.doubtnut.com/l/_cn9TFfqStmFG
https://dl.doubtnut.com/l/_PgKME4FIFp0l
https://dl.doubtnut.com/l/_qRfpgmxZhY5Z
https://dl.doubtnut.com/l/_Oxq53Cef8Wv0
https://dl.doubtnut.com/l/_rz2dfX1BPbUP


20. Find the domain of de�nitions of each of the following functions : 

ϕ(x) = cos - 1x - 4
3 + log(5 - x)

Watch Video Solution

21. Prove that 

2tan - 1 tan
α
2 tan

π
4 -

β
2 = tan - 1 sinαcosβ

cosα + sinβ

Watch Video Solution

[ ( ) ( )] ( )

22. Prove that 

tan - 1 a(a + b + c)
bc + tan - 1 b(a + b + c)

ca + tan - 1 c(a + b + c)
ab = π(a, b, c > 0)

Watch Video Solution

√ √ √

23. Prove that 

tan - 1 ap - q
aq + p

+ tan - 1 b - a
ab + 1

+ tan - 1 c - b
bc + 1

= tan - 1p
q

- tan - 1 1
c

https://dl.doubtnut.com/l/_rz2dfX1BPbUP
https://dl.doubtnut.com/l/_yDH0fpDj3czY
https://dl.doubtnut.com/l/_3LSCoyobJODq
https://dl.doubtnut.com/l/_nyuvHQQR2lSZ


Watch Video Solution

24. If 
ntanθ

cos2(α - θ)
=
mtan(α - θ)

cos2θ
, then show that,  

2θ = α - tan - 1 n - m
n + m tanα

Watch Video Solution

( )

25. If ϕ = tan - 1
x√3

2k - x
 and θ = tan - 1 2x - k

k√3
, then show that one value of 

(ϕ - θ) is 30 ∘ .

Watch Video Solution

26. If ϕ = tan - 1
x√3

2k - x
 and θ = tan - 1 2x - k

k√3
, then show that one value of 

(ϕ - θ) is 30 ∘ .

Watch Video Solution

https://dl.doubtnut.com/l/_nyuvHQQR2lSZ
https://dl.doubtnut.com/l/_JAVBSvLm4YP9
https://dl.doubtnut.com/l/_gkEqNguLnN0I
https://dl.doubtnut.com/l/_442HP6ZZVWpY


27. Prove that, 

tan - 1 1

2 × 12 + tan - 1 1

2 × 22 + tan - 1 1

2 × 32 + …∞ =
π
4

Watch Video Solution

28. If ϕ = cot - 1√cos2θ - tan - 1√cos2θ, then show that, sinϕ = tan2θ.

Watch Video Solution

29. Prove that, 

∞

∑ n= 1cot - 1 2n2 =
π
4

Watch Video Solution

( )

30. Prove that 

n

∑ r= 1tan - 1 1

1 + r + r2 = tan - 1(n + 1) -
x
4 -

π
4 , hence deduce that, 

https://dl.doubtnut.com/l/_IvUDTYVXvDAt
https://dl.doubtnut.com/l/_ETFOqCIqq83G
https://dl.doubtnut.com/l/_MbxBXnpqvE2u
https://dl.doubtnut.com/l/_NoLQVtlOJMM4


∞

∑ n= 1tan - 1 1

1 + n + n2 =
π
4

Watch Video Solution

31. Prove that 

n

∑ r= 1tan - 1 2r

r4 + r2 + 2
= tan - 1 n2 + n + 1 -

π
4

Watch Video Solution

( )

32. Solve : 

sin - 1x - cos - 1x = sin - 1(3x - 2)

Watch Video Solution

33. Solve : 

cos - 1x - sin - 1x = cos - 1 x√3

Watch Video Solution

( )

https://dl.doubtnut.com/l/_NoLQVtlOJMM4
https://dl.doubtnut.com/l/_mvOdlqsO8EYS
https://dl.doubtnut.com/l/_FPoj63jcAm6y
https://dl.doubtnut.com/l/_RfpuAhLwlRWv


34. Solve that 

2tan - 1(cosx) = tan - 1(2cosecx)

Watch Video Solution

35. Evaluate : cos - 1x + cos - 1 x
2

+
√3 - 3x2

2
1
2

≤ x ≤ 1

Watch Video Solution

[ ]( )

36. Prove that sin - 1 2ab

a2 + b2 + sin - 1 2cd

c2 + d2  can be expressed in the

form sin - 1 2xy

x2 + y2  where x and y are rational functions of a,b,c and d.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_RfpuAhLwlRWv
https://dl.doubtnut.com/l/_o5pgqLqxy8gv
https://dl.doubtnut.com/l/_AZUaS3JNEalj
https://dl.doubtnut.com/l/_zvdMJlhtuAv5


37. Prove that : 

cos - 1 2
3

- cos - 1
√6 + 1

2√3
=
π
6

Watch Video Solution

√

38. Prove that : 

cos - 1b - sin - 1a = cos - 1 b√1 - a2 + a√1 - b2

Watch Video Solution

( )

39. Using principal values, express the following as a single angle : 

2tan - 1 1

√3
+ 2tan - 1√3

Watch Video Solution

https://dl.doubtnut.com/l/_02SYS1wro2ZH
https://dl.doubtnut.com/l/_27unpgypjaWh
https://dl.doubtnut.com/l/_KC3TEzfR0qVh


40. If cos - 1x + cos - 1y + cos - 1z = π and x + y + z =
3
2

, then show that,

x=y=z.

Watch Video Solution

41. If θ = tan - 1 2tan2θ -
1
2

sin - 1 3sin2θ
5 + 4cos2θ

, then �nd the general

values of θ.

Watch Video Solution

( ) ( )

42. If tan - 1 a2 - x2

a2 + x2 +tan - 1 b2 - y2

b2 + y2 =
α
2

, then show that,  

x4

a4 - 2
x2y2

a2b2 cosα +
y4

b4 = sin2α

Watch Video Solution

√ √

https://dl.doubtnut.com/l/_BHlBtbPRAvZ3
https://dl.doubtnut.com/l/_nypNABCNxDXA
https://dl.doubtnut.com/l/_nlMABKnRRquJ


43. If tan - 1
√1 + x2 - √1 - x2

√1 + x2 + √1 - x2
= θ, then prove that, sin2θ = x2.

Watch Video Solution

( )

44. Prove that, tan - 1a + tan - 1b + tan - 1 1 - a - b - ab
1 + a + b - ab

=
π
4

.

Watch Video Solution

( )

45. Prove that, tan - 1 3sin2x
5 + 3cos2x

+ tan - 1 1
4

tanx = x.

Watch Video Solution

( ) ( )

46. Prove that, tan - 1a
b

- tan - 1 a - b
a + b

=
π
4

.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_AZuIJWqAiSTG
https://dl.doubtnut.com/l/_VGbWRoqc3f4N
https://dl.doubtnut.com/l/_pNGLMUGHF9cS
https://dl.doubtnut.com/l/_dI4qIjHO1ckd


47. Prove that , tan - 1 2sin2x
1 + 2cos2x

-
1
2

sin - 1 3sin2x
5 + 4cos2x

= x.

Watch Video Solution

( ) ( )

48. If sin - 1 x
a

+ sin - 1 y
b

= sin - 1 c
2

ab
, prove that,  

b2x2 + 2xy√a2b2 - c4 + a2y2 = c4

Watch Video Solution

49. Prove that, 2sin - 1 2

√13
+

1
2

cos - 1 7
25

+ tan - 1 63
16

= π

Watch Video Solution

50. If g(x) is the inverse of f(x) an d f'(x) =
1

1 + x3 , show that g'(x)

= 1 + [g(x)]3.

Watch Video Solution

https://dl.doubtnut.com/l/_QtGQEabXOHII
https://dl.doubtnut.com/l/_T1pYtgAgKm5f
https://dl.doubtnut.com/l/_zkrPH0OzaNSI
https://dl.doubtnut.com/l/_GKcnxncTmbOf


Limit, Continuity and Di�erentiability

51. If f(x+h) = f(x) + hf′ (x + θh), �nd θ, given x = - a, h=2a and f(x) =
3
√x.

Watch Video Solution

1. Evaluate the following limits : 

lim x→ 0
sinlog(1 + x)
log(1 + sinx)

Watch Video Solution

2. Evaluate the following limits : 

lim x→ 0
12x - 22x - 3x + 1

x2

Watch Video Solution

https://dl.doubtnut.com/l/_GKcnxncTmbOf
https://dl.doubtnut.com/l/_VgZ5hWOF1Zuf
https://dl.doubtnut.com/l/_LQWZHBj5vox2
https://dl.doubtnut.com/l/_biuA1EYamitw


3. Evaluate the following limits : 

lim x→a
aex - xea

x - a

Watch Video Solution

4. Evaluate the following limits : 

lim x→ 0
ex - log(e + ex)

x

Watch Video Solution

5. Evaluate the following limits : 

lim x→ 0
epx - e -qx

x

Watch Video Solution

https://dl.doubtnut.com/l/_T6LFLzWtxPHq
https://dl.doubtnut.com/l/_c0kUv2lh17Kh
https://dl.doubtnut.com/l/_o69w9VMk8tig


6. Evaluate the following limits : 

lim x→ 0
e -

x
2 - 1

log(1 - 3x)

Watch Video Solution

7. Evaluate the following limits : 

lim x→
1

2

elog2x - 1

e2x - 1 - 1

Watch Video Solution

8. Show that, 

lim x→ 0(cosx)cot2x =
1

√e

Watch Video Solution

https://dl.doubtnut.com/l/_xGC7G93z2J5p
https://dl.doubtnut.com/l/_UuiYpXwYEwBh
https://dl.doubtnut.com/l/_K8Yo2Ef7aaei


9. Show that, 

lim x→
π
2 (1 + cosx)3secx = e3

Watch Video Solution

10. Show that, 

lim x→ 0
x - 1 + cosx

x

1
x =

1

√e

Watch Video Solution

( )

11. Show that, 

lim x→ 0(sinx + cosx)
1
x = e

Watch Video Solution

https://dl.doubtnut.com/l/_uQWmTf4dkzo2
https://dl.doubtnut.com/l/_I2xMpAN5EgQX
https://dl.doubtnut.com/l/_lt95L8fV9spX


12. Show that, 

lim x→ 0 tan x +
π
4

1
x = e2

Watch Video Solution

[ ( )]

13. Show that, 

lim x→ 0(1 + sin2x)cosecx = e2

Watch Video Solution

14. Show that, 

lim x→ 1
xx - 1
xlogx

= 1

Watch Video Solution

https://dl.doubtnut.com/l/_tLbE4lyS4RAj
https://dl.doubtnut.com/l/_ZXXDabQx7vr2
https://dl.doubtnut.com/l/_pmyDKdBK3CaP


15. Show that, 

lim x→ 0

log 1 + x + x2 + log 1 - x + x2

secx - cosx
= 1

Watch Video Solution

( ) ( )

16. Find the value of : 

lim x→ 0(1 + 3x)
1
x

Watch Video Solution

17. Find the value of : 

lim x→ 0(1 - 2x)
2

x

Watch Video Solution

https://dl.doubtnut.com/l/_INHrdwNTv0sN
https://dl.doubtnut.com/l/_uDk4nz3d00an
https://dl.doubtnut.com/l/_kCnD40fvj43k


18. Find the value of : 

lim x→ 0(1 + kx)
k
x

Watch Video Solution

19. Find the value of : 

lim x→ 0[1 + 3x]
x+ 3

x

Watch Video Solution

20. Prove that, lim x→ 0
1 + 6x2

1 + 2x2

1

x2

= e4

Watch Video Solution

( )

https://dl.doubtnut.com/l/_kETahXZm8zp6
https://dl.doubtnut.com/l/_ks8kZ59rBjVO
https://dl.doubtnut.com/l/_lDjCZQ1BXpqx


21. Let f(x) =

1 - cos4x

x2 , whenx < 0

a, whenx = 0
x

√16 + √x - 4
, whenx > 0

  

Determine the value of a, if possible, so that f(x) is continuous at x=0.

Watch Video Solution

{

22. Given, f(x) =
log 1 + x2tanx

sinx3 , when x ≠ 0. Find the assigned value of

f(0), if f(x) is to be continuous at x=0.

Watch Video Solution

( )

23. The function f(x) =
1 - sinx

(π - 2x)2  is under�ned at x =
π
2

.Rede�ne the

function f(x) so as to make it continuous at x =
π
2

.

Watch Video Solution

https://dl.doubtnut.com/l/_cowVBzC9X6ak
https://dl.doubtnut.com/l/_qFxyVJBs19LX
https://dl.doubtnut.com/l/_C2fyM64FVfsC


24. A function ϕx is de�ned as follows :  

ϕx =

-2sinx, when-π ≤ x ≤
π
2

psinx + q, when-
π
2 < x <

π
2

cosx, when
π
2 ≤ x ≤ π

 

If θ(x) is continous in the interval -π ≤ x ≤ π, �nd the values of p and q.

Watch Video Solution

{
25. Prove that the function f(x)=|x+1|+|x-1| is not di�eretiable at x = - 1

and at x=1.

Watch Video Solution

26. Find the from �rst principle the di�erential coe�cients of the

following functions : 

https://dl.doubtnut.com/l/_C2fyM64FVfsC
https://dl.doubtnut.com/l/_Ym5XEg0ASLnI
https://dl.doubtnut.com/l/_tyx9eqKmY4RD
https://dl.doubtnut.com/l/_80Z2WGjSyvvO


tan - 1x

Watch Video Solution

27. Find the from �rst principle the di�erential coe�cients of the

following functions : 

sin - 1x

Watch Video Solution

28. Find from the �rst principle the di�erential coe�cients of the

following functions : 

xtan - 1x at x=1

Watch Video Solution

29. Examine the di�erentiability of the function f(x)=|sinx-cosx| at x =
π
4

.

Watch Video Solution

https://dl.doubtnut.com/l/_80Z2WGjSyvvO
https://dl.doubtnut.com/l/_ZNIssWJ107bs
https://dl.doubtnut.com/l/_0CJH2Yo5XyyW
https://dl.doubtnut.com/l/_4rUoWzV0XeSN


30. Examine the di�erentiability of the function f(x)=|cosx| at x =
π
2 .

Watch Video Solution

31. A function f(x) is de�ned as follows : 

f(x) =

x2 - 2x + 3, forx < 1
2, for x = 1

2x2 - 5x + 5, forx > 1
  

Examine the continuity of f(x) at x=1.

Watch Video Solution

{

32. If f(x) = lim n→ ∞
xng(x) + h(x)

xn + 1
, show that,  

f(x) =

h(x), when0 < x < 1
1

2 [h(x) + g(x)], whenx = 1

g(x), when x > 1{

https://dl.doubtnut.com/l/_4rUoWzV0XeSN
https://dl.doubtnut.com/l/_rr2PLVoMX59i
https://dl.doubtnut.com/l/_tH47P9zrskGc
https://dl.doubtnut.com/l/_r1iYcTn67m3B


Di�erentiation

Watch Video Solution

1. If y=f{f(x)}, f(0)=0 and f'(0)=5, �nd 
dy
dx x= 0

Watch Video Solution

[ ]

2. Find the derivative of |f(x)| with respect to x, hence, write down the

derivartive of |cos x|.

Watch Video Solution

3. Find the di�erential coe�cients of the following functions w.r.t. x: 

log3 log3x

Watch Video Solution

( )

https://dl.doubtnut.com/l/_r1iYcTn67m3B
https://dl.doubtnut.com/l/_pq6lSEFxNLfs
https://dl.doubtnut.com/l/_GfPxaODYRI9f
https://dl.doubtnut.com/l/_fnIBI3OgTm1A
https://dl.doubtnut.com/l/_5FsSGH3b3Wob


4. Find the di�erential coe�cients of the following functions w.r.t. x: 

xlogx + (sinx)x + 5x

Watch Video Solution

5. Find the di�erential coe�cients of the following functions w.r.t. x: 

sin - 1 x2√1 - x - √x√1 - x4

Watch Video Solution

( )

6. Find the di�erential coe�cients of the following functions w.r.t. x: 

log(1 + sin2x) + 2logsec
π
4

- x

Watch Video Solution

( )

7. Find the di�erential coe�cients of the following functions w.r.t. x: 

√x x + (x)√x( )

https://dl.doubtnut.com/l/_5FsSGH3b3Wob
https://dl.doubtnut.com/l/_yRpjVIYozFs9
https://dl.doubtnut.com/l/_MHeIG4t3lYEG
https://dl.doubtnut.com/l/_xT9TALJWVrLF


Watch Video Solution

8. Find the di�erential coe�cients of the following functions w.r.t. x: 

sin - 1 1
13

5x + 12√1 - x2

Watch Video Solution

[ ( )]

9. Find 
dy
dx , when 

y = exsinx3
+ (tanx)x

Watch Video Solution

10. Find
dy
dx

, when 

y=log|x|

Watch Video Solution

https://dl.doubtnut.com/l/_xT9TALJWVrLF
https://dl.doubtnut.com/l/_nAPu7Ch2QcOm
https://dl.doubtnut.com/l/_JZ30d9V0QsDi
https://dl.doubtnut.com/l/_9EqsUbN1p0M7
https://dl.doubtnut.com/l/_biEaamHKu7Ac


11. Find 
dy
dx

, when 

y = (xlogx)log ( logx )

Watch Video Solution

12. Find 
dy
dx

, when 

y = tan - 1
√x - 4√x

1 + 4√x3

Watch Video Solution

13. Find 
dy
dx

, when 

y = tan - 1 x

1 + √1 - x2
+ sin 2tan - 1 1 - x

1 + x

Watch Video Solution

( √ )

https://dl.doubtnut.com/l/_biEaamHKu7Ac
https://dl.doubtnut.com/l/_RoQXnHeX3yYO
https://dl.doubtnut.com/l/_Lup3McckMpgf


14. If y = log tan
x
2

+ sin - 1(cosx) show that,  

dy
dx

= cosec - 1

Watch Video Solution

( )

15. If xlogy = logx, prove that, 
x
y .

dy
dx =

1 - logxlogy

(logx)2

Watch Video Solution

16. If √1 - x4 + √1 - y4 = k x2 - y2 , prove that,  

dy
dx =

x√1 - y4

y√1 - x4

Watch Video Solution

( )

https://dl.doubtnut.com/l/_T2WC9GXXN0e8
https://dl.doubtnut.com/l/_U4S160izNTh5
https://dl.doubtnut.com/l/_FOxoKC9m6iHW


17. If √1 - x2n + √1 - y2n = an xn - yn , prove that,  

dy
dx

=
x
y

n - 1
.

1 - y2n

1 - x2n

Watch Video Solution

( )

( ) √

18. If x - √a2 - y2 = a log
a - √a2 - y2

y , show that,  

dy
dx

=
y

√a2 - y2

Watch Video Solution

19. If xy = a y + √y2 - x2 , prove that,  

x3 dy
dx

= y2 y + √y2 - x2

Watch Video Solution

[ ]
( )

https://dl.doubtnut.com/l/_spQUDPzByr17
https://dl.doubtnut.com/l/_y0mxhXkzj0aH
https://dl.doubtnut.com/l/_wui2izRruEd7


20. If y =
1
3

log
x + 1

√x2 - x + 1
+

1

√3
tan - 1 2x - 1

√3
, show that,  

dy
dx

=
1

x3 + 1

Watch Video Solution

21. If x = tan
y
2

+ log tan
y
2

- 2log 1 + tan
y
2

, show that, 

dy
dx

=
1
2

sin(1 + siny + cosy)

Watch Video Solution

( )

22. If y =
1
3

.
a2 - b2

a2 + b2 . x
p

p + 1
. p√x +

q
q + 1

. q√x , prove that, 

dy
dx

=
a + b
a - b

q+ p
q - p at x =

a + b
a - b

2pq
q - p

Watch Video Solution

[ ]
( ) ( )

https://dl.doubtnut.com/l/_5vvXrvI6KBb5
https://dl.doubtnut.com/l/_7XRkz8ibNYJN
https://dl.doubtnut.com/l/_QJyV28B5tNev


23. If 3ax2 = y2 a - x6 , 
dy
dx

= ? .

Watch Video Solution

( )

24. If f(x) = logx(logx), then find f′ (x)atx = e

Watch Video Solution

25. IF y2 1 - x2 = x2 + 1, show that, 1 - x4 dy
dx

2
= y4 - 1.

Watch Video Solution

( ) ( ) ( )

26. If cosy =
cos3x

cos3x
, prove that, 

dy
dx

= √3secxsec3x.

Watch Video Solution

√

https://dl.doubtnut.com/l/_kAWuKS8lzyih
https://dl.doubtnut.com/l/_GyuViCj5NPZX
https://dl.doubtnut.com/l/_gXdy2m1gHC5S
https://dl.doubtnut.com/l/_TUb64kzNv35r


27. Find the value of 
dy
dx

 in the simplest form when 

y =
1

4√2
log

1 + x√2 + x2

1 - x√2 + x2 +
1

2√2
tan - 1

x√2

1 - x2

Watch Video Solution

28. If y = 2
sin - 1(x - 2)

√6
- √2 + 4x - x2, show that, 

dy
dx  at x=2 is 

2

√6
.

Watch Video Solution

29. If f′ (x) = sin(logx) and y = f
2x + 3
3 - 2x

, �nd 
dy
dx

.

Watch Video Solution

( )

30. If y = log
a + btan

x

2

a - btan
x
2

 and z =
1

a2cos2 x
2 - b2tan

x
2

, then show that, 

dy
dz =

ab

a2 + b2 a2cot
x
2 - b2tan

x
2 .( )

https://dl.doubtnut.com/l/_m1BW4uH5mJl8
https://dl.doubtnut.com/l/_PXmugJ1q6W8s
https://dl.doubtnut.com/l/_MOpYYd4kqmSE
https://dl.doubtnut.com/l/_0V8qCD0mSqGE


Watch Video Solution

31. Ify = x + √x + √x + ...∞,show that, 
dy
dx

=
1

2y - 1
.

Watch Video Solution

√

32. If y = (logx) ( logx ) ( logx ) ... . ∞

prove that,  

xlogx
dy
dx

=
y2

1 - ylog(logx)

Watch Video Solution

33. If y = (sinx) ( sinx ) ( sinx ) ... . ∞

show that,  

dy
dx

=
y2cotx

1 - ylog(sinx)

Watch Video Solution

https://dl.doubtnut.com/l/_0V8qCD0mSqGE
https://dl.doubtnut.com/l/_kPdTRnmnEihz
https://dl.doubtnut.com/l/_Bd8WRbYDRWfM
https://dl.doubtnut.com/l/_j4H71g3tKHms


34. If Sn be the sum of �rst n terms of a G.P. whose common ratio is r,

then show that, 

(r - 1)
dSn
dr

= (n - 1)Sn - nSn - 1

Watch Video Solution

35. From the relation

sinxsin
π
n

+ x sin
2π
n

+ x …. sin
n - 1
n

π + x =
sinx

2n - 1  deduce that,  

cotx + cot
π
n

+ x + cot
2π
n

+ x + … + cot
n - 1
n

π + x = ncotnx.

Watch Video Solution

( ) ( ) ( )
( ) ( ) ( )

36. Find the di�erential coe�cient of: 

xnx

Watch Video Solution

https://dl.doubtnut.com/l/_rL4VFPUemCQO
https://dl.doubtnut.com/l/_xhIxySOPQtCH
https://dl.doubtnut.com/l/_YrTowHbAYM6B
https://dl.doubtnut.com/l/_5yh8KhU1xV0V


37. Find solution of 

dy
dx

=
b

a(b + 2y)
.

Watch Video Solution

38. If x = sint√cos2t and y = cost√sin2t, �nd 
dy
dx  at t =

π
4 .

Watch Video Solution

39. If y = ex
ex

... ∞

,show that,
dy
dx

=
y2logy

x(1 - ylogxlogy)
.

Watch Video Solution

40. If y√x2 + 1 = log √x2 + 1 - x , show that,  

x2 + 1
dy
dx

+ xy + 1 = 0

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_5yh8KhU1xV0V
https://dl.doubtnut.com/l/_HSZ4xwCkagMI
https://dl.doubtnut.com/l/_iHOCyPu42haw
https://dl.doubtnut.com/l/_3WdXg8WrMLWN


41. If x = cosecθ - sinθ and y = cosecnθ - sinnθ, prove that, 

x2 + 4
dy
dx

2
= n2 y2 + 4 .

Watch Video Solution

( )( ) ( )

42. If y = xy
x
, prove that, 

dy
dx

=
ylogy(1 + xlogxlogy)
xlogx(1 - xlogy)

.

Watch Video Solution

43. If y( > 0) is a di�erentiable function of x, �nd 
d
dx yy .

Watch Video Solution

( )

44. If f(x) = tan - 1 x

1 + 20x2 , show that,  

f′ (x) =
5

1 + 25x2 -
4

1 + 16x2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_YLb4g0wOrfMX
https://dl.doubtnut.com/l/_zmeSMWQ0IcNz
https://dl.doubtnut.com/l/_LQWDXd3eFryY
https://dl.doubtnut.com/l/_gpHzKE5XAJ40


Watch Video Solution

45. Find the di�erential coe�cient of: 

x4 - 1 x4 + 1

Watch Video Solution

( ) ( )

46. If x2 + y2 = t -
1
t

 and x4 + y4 = t2 +
1

t2
, show that,  

x3y
dy
dx

= 1

Watch Video Solution

47. Find the di�erential coe�cient of: 

x4 - 1

x2 + 1

Watch Video Solution

https://dl.doubtnut.com/l/_gpHzKE5XAJ40
https://dl.doubtnut.com/l/_tMprJzbJAx6A
https://dl.doubtnut.com/l/_oPJAV35kbORY
https://dl.doubtnut.com/l/_0pBrHK0EYuja


48. Find the di�erential coe�cient of: 

x6 - 1

x2 - 1

Watch Video Solution

49. If y = tan - 1 4x

1 + 5x2 + tan - 1 2 + 3x
3 - 2x

, prove that,  

dy
dx

=
5

1 + 25x2

Watch Video Solution

50. Find the di�erential coe�cient of: 

x5 - 5x2

Watch Video Solution

51. Find the di�erential coe�cient of: 

nx

https://dl.doubtnut.com/l/_4mEm0KIZu4hI
https://dl.doubtnut.com/l/_RAa4sYE4CyVt
https://dl.doubtnut.com/l/_Dg2j461Zn9AC
https://dl.doubtnut.com/l/_34Wt3aUGViSY


Watch Video Solution

52. If 2y = x 1 +
dy
dx

, prove that, 
d2y

dx2 =constant.

Watch Video Solution

( )

53. If y = xlog
1
ax

+
1
a

, prove that, x(x + 1)y2 + xy1 = y - 1.

Watch Video Solution

( )

54. If p2 = a2cos2θ + b2sin2θ, show that, p +
d2p

dθ2 =
a2b2

p3 .

Watch Video Solution

55. If (a + bx)e
y
x = x, show that, x3d

2y

dx2 = x
dy
dx

- y
2
.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_34Wt3aUGViSY
https://dl.doubtnut.com/l/_yhYBRS5oBZp6
https://dl.doubtnut.com/l/_3pGUkBh9rrvI
https://dl.doubtnut.com/l/_CpIuuAtX4oFX
https://dl.doubtnut.com/l/_LZV9hT0XcPQl


Watch Video Solution

56. If (x - a)2 + (y - b)2 = r2, show that, 
1 + y2

1

3
2

y2
= - r.

Watch Video Solution

( )

57. If y = pxn + qx -n, show that x2y2 + xy1 - n2y = 0.

Watch Video Solution

58. Find the di�erential coe�cient of: 

x6 + 6x4 - 4x2

Watch Video Solution

59. IF x2 + xy + y2 = a2, show that, (x + 2y)3d
2y

dx2 + 6a2 = 0.

Watch Video Solution

https://dl.doubtnut.com/l/_LZV9hT0XcPQl
https://dl.doubtnut.com/l/_OHyHdXNRQ7IN
https://dl.doubtnut.com/l/_FSut1gs11qge
https://dl.doubtnut.com/l/_Ix0UxgMGOafc
https://dl.doubtnut.com/l/_svPda2j2mu5s


60. If x = √3(3sinθ + sin3θ), y = √3(3sinθ + cos3θ), �nd 
d2y

dx2  at θ =
π
3

.

Watch Video Solution

61. IF y = f x2  and f′ (x) = √3x2 + 1, �nd 
dy
dx x= 2

.

Watch Video Solution

( ) [ ]

62. If y = xe -
1
x , prove that, x3y2 - xy1 + y = 0.

Watch Video Solution

63. If y =
xsin - 1x

√1 - x2
+ log√1 - x2, show that,  

1 - x2 2D2y

dx2 - 3x 1 - x2 dy
dx

= 1( ) ( ))

https://dl.doubtnut.com/l/_svPda2j2mu5s
https://dl.doubtnut.com/l/_HBFsI3RXoles
https://dl.doubtnut.com/l/_4HfBI7r6aQgT
https://dl.doubtnut.com/l/_VNJdEvDukEuZ
https://dl.doubtnut.com/l/_nAleqp5oXUAp


Watch Video Solution

64. If x3 + y3 = 3ax2, show that, 
d2y

dx2 +
2a2x2

y5 = 0.

Watch Video Solution

65. If x = tant and y = tanpt, prove that, 

1 + x2 y2 + 2(x - py)y1 = 0

Watch Video Solution

( )

66. If ex + x = ey, Find, 
d2y

dx2 .

Watch Video Solution

67. If y = eaxcosbx, Then �nd 
d2y

dx2
x= 0

[ ]

https://dl.doubtnut.com/l/_nAleqp5oXUAp
https://dl.doubtnut.com/l/_PkzYkjfj8rFh
https://dl.doubtnut.com/l/_Xjnj0j0iZHNw
https://dl.doubtnut.com/l/_qISI2ZXRdbb2
https://dl.doubtnut.com/l/_VxezCmtFgeSr


Watch Video Solution

68. Find the di�erential coe�cient of: 

x3 - 9x - 6

Watch Video Solution

69. If x√1 - y2 + y√1 - x2 = k, �nd 
d2y

dx2
x= 0

Watch Video Solution

[ ]

70. Find the di�erential coe�cient of: 

xn - nx

Watch Video Solution

https://dl.doubtnut.com/l/_VxezCmtFgeSr
https://dl.doubtnut.com/l/_EWCMVinP7Zar
https://dl.doubtnut.com/l/_ZATEcmCKvt46
https://dl.doubtnut.com/l/_eT8FNdDS1uXA


71. If cos - 1 y
b

= log
x
n

n
, prove that, x2y2 + xy1 + n2y = 0.

Watch Video Solution

( ) ( )

72. If x + y = ex - y, prove that, 
d2y

dx2 =
4(x + y)

(x + y + 1)3 .

Watch Video Solution

73. If usint + vcost = 5 and ucost - vsint = 7, �nd the value of uvu v, where

u,v denote the �rst and second derivatives of u with respect to t and v,u

have sililar meanings.

Watch Video Solution

74. If y = xn[acos(logx) + bsin(logx)], show that,  

x2d
2y

dx2 + (1 - 2n)x
dy
dx

+ n2 + 1 y = 0

W h Vid S l i

( )

https://dl.doubtnut.com/l/_B4RVU1iqV1WM
https://dl.doubtnut.com/l/_aa749bMypIdj
https://dl.doubtnut.com/l/_Nz7H5gTOfXHA
https://dl.doubtnut.com/l/_D3soHzcSH7YE


Watch Video Solution

75. If y =
1
3

log
x + 1

√x2 - x + 1
+

1
3

tan - 1 2x - 1

√3
, show that,  

d2y

dx2 = -
3x2

1 + x3 2

Watch Video Solution

( )

76. If f(x + y + z) = f(x)f(y)f(z) ≠ 0for all x,y,z and f(2)=5, f'(0)=2, �nd f'(2).

Watch Video Solution

77. If f(x+y)=f(x)f(y) for all x,y and f(x)=1+xg(x), where lim x→ 0g(x) = 1,

show that, f'(x)=f(x).

Watch Video Solution

https://dl.doubtnut.com/l/_D3soHzcSH7YE
https://dl.doubtnut.com/l/_uhzAuf5wYnlZ
https://dl.doubtnut.com/l/_mGOfaslXUInv
https://dl.doubtnut.com/l/_hfum3q8QqWad


78. If f(x) is di�erentiable at x=a, �nd the value of 

lim x→a
(x + a)f(x) - 2af(a)

x - a
.

Watch Video Solution

79. If f(x) is di�erentiable and f′ (4) = 5,  then the vlaue of 

lim x→ 2

f(4) - f x2

x - 2  is equal to-

Watch Video Solution

( )

80. If h(x) = [f(x)]2 + [g(x)]2 and f'(x)=g(x),  

f′ ′ (x) = - f(x), h(5)=10 �nd h(10).

Watch Video Solution

81. If f(x+y)=f(x)f(y) for all real x and y and f(5)=2, f'(0)=3 ,�nd f'(5).

W h Vid S l i

https://dl.doubtnut.com/l/_pVO4TvEZ6aHK
https://dl.doubtnut.com/l/_puiIbwTPjfJs
https://dl.doubtnut.com/l/_KlBP68ZzVpDl
https://dl.doubtnut.com/l/_FKs59Vhybpy5


Integral Calculus

Watch Video Solution

82. Let f
x + y

2 =
1
2[f(x) + f(y)] for all real x and y. If f'(0) exists and equals

( - 1), f(0) = 1, �nd f(2).

Watch Video Solution

( )

83. If y = sin - 1x
2

+ cos - 1x
2
, then show that, 1 - x2 d2y

dx2 - x
dy
dx

= 4

Watch Video Solution

( ) ( ) ( )

84. If y = t2 + t3 and x = t - t4, then �nd 
d2y

dx2 .

Watch Video Solution

https://dl.doubtnut.com/l/_FKs59Vhybpy5
https://dl.doubtnut.com/l/_OXLIBE1xBEQR
https://dl.doubtnut.com/l/_HujJqqddqo3S
https://dl.doubtnut.com/l/_tkQkJxG8rtzs


1. ∫
e4x - 2e3x + 5ex - 2

ex + 1
dx

Watch Video Solution

2. ∫
dx

ex - 1 2

Watch Video Solution

( )

3. ∫
x2 - 1

x4 + 1
dx

Watch Video Solution

4. ∫
x2 + 1

x4 + 1
dx

Watch Video Solution

https://dl.doubtnut.com/l/_tKyKb4YNz5w4
https://dl.doubtnut.com/l/_aSqLrh4JepoF
https://dl.doubtnut.com/l/_roSwj3W6PlJ5
https://dl.doubtnut.com/l/_aYQVFt5E77f7


5. ∫
√xdx

1 + 4√x3

Watch Video Solution

6. ∫
√1 + x2

x4 dx

Watch Video Solution

7. ∫ a
1

3 + x
1

3dx

Watch Video Solution

√

8. ∫
dx

x√x4 - 1

Watch Video Solution

https://dl.doubtnut.com/l/_r1TbRPj5DPip
https://dl.doubtnut.com/l/_wEtEWFQImIAJ
https://dl.doubtnut.com/l/_SMgseIvKdlpC
https://dl.doubtnut.com/l/_4io5eY81L0B9
https://dl.doubtnut.com/l/_5umYiJ6cZjkb


9. ∫
x2 + 1

x4 + x2 + 1
dx

Watch Video Solution

10. ∫
x2 - 1 dx

x4 + x2 + 1

Watch Video Solution

( )

11. ∫
x2 - 1 dx

x√x4 + 1

Watch Video Solution

( )

12. ∫
dx

x2 - 4x + 13

Watch Video Solution

https://dl.doubtnut.com/l/_5umYiJ6cZjkb
https://dl.doubtnut.com/l/_XPcvogQnXBgA
https://dl.doubtnut.com/l/_uFQptMDoYZZU
https://dl.doubtnut.com/l/_TsuBkOgHWDrA
https://dl.doubtnut.com/l/_CyD8Gs7uRls6


13. ∫ex
1 - x

1 + x2

2
dx

Watch Video Solution

( )

14. ∫
1 - x2

1 + x2 .
dx

√1 + x4

Watch Video Solution

15. Evaluate: ∫
dx

2sinx + secx

Watch Video Solution

16. ∫
dx

sin4x + cos4x

Watch Video Solution

https://dl.doubtnut.com/l/_CyD8Gs7uRls6
https://dl.doubtnut.com/l/_DO54jbt8CrQi
https://dl.doubtnut.com/l/_Awx7K5FYZWZn
https://dl.doubtnut.com/l/_mFSiDMZFVZHp


17. ∫
x4 + 1 dx

1 - x4
3
2

Watch Video Solution

( )
( )

18. ∫
dx

1 + sinx - cosx

Watch Video Solution

19. ∫
dx

cosx(5 + 3cosx)

Watch Video Solution

20. ∫
dx

sinx(a + bcosx)

Watch Video Solution

https://dl.doubtnut.com/l/_WdkVMSOepxpR
https://dl.doubtnut.com/l/_rZirVl3F5SH2
https://dl.doubtnut.com/l/_CwqYddw6KyPE
https://dl.doubtnut.com/l/_sOQsyE4o14m6
https://dl.doubtnut.com/l/_PWApbNdJrF8p


21. ∫
x7dx

x12 - 1

Watch Video Solution

22. ∫
dx

√x + √x - 2

Watch Video Solution

23. ∫
e2x

e2x + 4
dx

Watch Video Solution

24. ∫
dx

x4 + 4

Watch Video Solution

https://dl.doubtnut.com/l/_PWApbNdJrF8p
https://dl.doubtnut.com/l/_1HBU5seXJ5kY
https://dl.doubtnut.com/l/_LekQ7R0Hu59q
https://dl.doubtnut.com/l/_Ay3pLD0ghcqE


25. ∫
(sinθ - cosθ)dθ

(sinθ + cosθ)√sin2θcos2θ + sinθcosθ

Watch Video Solution

26. ∫
√tanx - √cotx

1 + 3sin2x
dx

Watch Video Solution

27. ∫√cotxdx

Watch Video Solution

28. ∫xsin - 1 2a - x
2a

dx

Watch Video Solution

√

https://dl.doubtnut.com/l/_CGEaYrCXJyrW
https://dl.doubtnut.com/l/_pC9bcuVdi78V
https://dl.doubtnut.com/l/_pk5vez7exxyv
https://dl.doubtnut.com/l/_jvwNk1CbMy6h


29. ∫
dx

sinx + secx

Watch Video Solution

30. ∫
(x + 1)dx

x 1 + xex
2

Watch Video Solution

( )

31. ∫
dx

cos3x√sin2x

Watch Video Solution

32. ∫
x2 - 1 dx

x√x4 + 3x2 + 1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_VSnqT61C43HW
https://dl.doubtnut.com/l/_r0ftybv7vrbc
https://dl.doubtnut.com/l/_IFOGUFtaXeUk
https://dl.doubtnut.com/l/_GVXAo12L8Ydo
https://dl.doubtnut.com/l/_ZDZyphrfWGpq


33. ∫cos2θlog
cosθ + sinθ
cosθ - sinθ dθ

Watch Video Solution

( )

34. ∫
x3√x2 + 26√x

x 1 + 3√x

View Text Solution

( )

35. ∫
log 1 + 6√x

3√x + √x
+

1

3√x + 4√x
dx

Watch Video Solution

( ( ) )

36. ∫
dx

1 + n√x + 1
, n is a positive integer.

Watch Video Solution

https://dl.doubtnut.com/l/_ZDZyphrfWGpq
https://dl.doubtnut.com/l/_rXnBHVZnCBoG
https://dl.doubtnut.com/l/_EuwRylBNLovO
https://dl.doubtnut.com/l/_iCzlMBIbEVXO
https://dl.doubtnut.com/l/_tW3wBiCS8unj


37. ∫
sinx + cosx

sin4x + cos4x
dx

Watch Video Solution

38. Evaluate:∫
dx

√sin3xsin(x + α)

Watch Video Solution

39. ∫
dx

√2ex - 1
= 2sec - 1 √2e

x

2 + c

Watch Video Solution

( )

40. ∫
1 + √x
1 + 4√x

dx =
4
5
x

5
4 - x +

8
3
x

3
4 - 4x

1
2 + 8x

1
4 - 8log x

1
4 + 1 + c

Watch Video Solution

| |

https://dl.doubtnut.com/l/_tW3wBiCS8unj
https://dl.doubtnut.com/l/_TlsmwxYW0oJ1
https://dl.doubtnut.com/l/_TpcUeGoJOaBL
https://dl.doubtnut.com/l/_i3RhAsOKC4ei
https://dl.doubtnut.com/l/_du6QLSLfhI09


41. ∫
a + x
a - x

-
a - x
a + x

dx = - 2√a2 - x2 + c

Watch Video Solution

[√ √ ]

42. ∫
dx

a + √x
3

2

= 4√1 + √x +
4

√1 + √x
+ c

Watch Video Solution

( )

43. ∫
√xdx
a + x

Watch Video Solution

44. ∫
√x2 + 4x

x2 dx

Watch Video Solution

https://dl.doubtnut.com/l/_du6QLSLfhI09
https://dl.doubtnut.com/l/_7OtcASSre9ze
https://dl.doubtnut.com/l/_AeRPnx4zd7nr
https://dl.doubtnut.com/l/_dLTsPyx4EBx7
https://dl.doubtnut.com/l/_LsPW7t5lRHKm


45. ∫
tanxdx
1 - sinx

=
1
2

1
1 - sinx

+ log|secx - tanx| + c

Watch Video Solution

[ ]

46. ∫
dx

√1 + √x
=

4
3 √x - 2 √1 + √x + c

Watch Video Solution

( )

47. ∫
x2dx

(xsinx + cosx)2

Watch Video Solution

48. ∫
1 + x2

1 - x2 .
dx

√1 + x4
=

1

√2
log

√1 + x4 + x√2

1 - x2 + c

Watch Video Solution

| |

https://dl.doubtnut.com/l/_LsPW7t5lRHKm
https://dl.doubtnut.com/l/_Mkii9ra4wSnT
https://dl.doubtnut.com/l/_JHuHd4RY7MRh
https://dl.doubtnut.com/l/_VDkLqMWtiZQM
https://dl.doubtnut.com/l/_uPhIosQDHTpl


49. ∫
1 + x2

1 - x2 .
dx

√1 + x2 + x4

Watch Video Solution

50. ∫
√ 1 - √x

1 + √x
.
dx
x

Watch Video Solution

( )

51. ∫√1 + cosecxdx

Watch Video Solution

52. ∫
√xdx

√a3 - x3

Watch Video Solution

https://dl.doubtnut.com/l/_uPhIosQDHTpl
https://dl.doubtnut.com/l/_N3FqUGofkk9s
https://dl.doubtnut.com/l/_wrVb95GuQ9J0
https://dl.doubtnut.com/l/_HEsp7s5DsaFH


53. Evaluate: 

∫x
13

2 1 + x5 / 2
1
2dx

Watch Video Solution

( )

54. ∫
x24dx

x10 + 1

Watch Video Solution

55. ∫
x2dx

x4 + 1

Watch Video Solution

56. ∫
xdx

x4 - x2 + 1

Watch Video Solution

https://dl.doubtnut.com/l/_gnr3Q5jgN8vz
https://dl.doubtnut.com/l/_FINS1Q2mJGsj
https://dl.doubtnut.com/l/_TSb83hExQljI
https://dl.doubtnut.com/l/_oTeRbvSscoKl
https://dl.doubtnut.com/l/_wTesuLC7A2ap


57. ∫
dx

1 + x4
1
4

Watch Video Solution

( )

58. ∫
x2dx

(xcosx - sinx)2

Watch Video Solution

59. ∫
1 - cosx

cosx(1 + cosx)(2 + cosx)

1

2dx

Watch Video Solution

[ ]

60. ∫
dx

x4 + x2 + 1

Watch Video Solution

https://dl.doubtnut.com/l/_wTesuLC7A2ap
https://dl.doubtnut.com/l/_CtFO0oDBDy7s
https://dl.doubtnut.com/l/_vZluMO9jXtOQ
https://dl.doubtnut.com/l/_9budcHzsNOUf


61. If f(x) = ∫
2sinx - sin2x

x3 [x ≠ 0], evaluate lim x→ 0f′ (x).

Watch Video Solution

62. If In = ∫sinnxdx, show that,  

In = -
1
n

sinn - 1xcosx +
n - 1
n

. In - 2. Hence, evaluate,  

∫sin6xdx.

Watch Video Solution

63. If In = ∫cosnxdx, prove that,  

In =
1
n

cosn - 1xsinx +
n - 1
n

. In - 2.Hence, evaluate,  

∫cos5xdx.

Watch Video Solution

https://dl.doubtnut.com/l/_QiZU7GflPSZ7
https://dl.doubtnut.com/l/_uP0GCZXXZ3rU
https://dl.doubtnut.com/l/_kRk4lEDGUXRK


64. Putting btan2x = atan2θ, prove that,  

∫
dx

acos2x + bsin2x 2
=

(a + b)θ

2(ab)
3
2

-
a - b

4(ab)
3
2

. sin2θ + c.

Watch Video Solution

( )

65. If ϕ(x) = f(x) + xf′ (x), then the value of ∫ϕ(x)dx is -

Watch Video Solution

66. Using the de�nition of de�nite integral as the limit of a sum, evaluate :

∫
b
a(2x + 3)dx

Watch Video Solution

67. Using the de�nition of de�nite integral as the limit of a sum, evaluate :

∫
b
a3k - 9dx

Watch Video Solution

https://dl.doubtnut.com/l/_ef8DmL6dULsv
https://dl.doubtnut.com/l/_jQyWDqyVANpb
https://dl.doubtnut.com/l/_oxglQ2J6P0bA
https://dl.doubtnut.com/l/_qV53mNnd5TIX


Watch Video Solution

68. evaluate : 

∫
b
a√xdx

Watch Video Solution

69. evaluate : 

∫
b
a
dx

√x

Watch Video Solution

70. Using the de�nition of de�nite integral as the limit of a sum, evaluate

: 

∫
b
a2xdx

Watch Video Solution

https://dl.doubtnut.com/l/_qV53mNnd5TIX
https://dl.doubtnut.com/l/_OX2Nqypzn702
https://dl.doubtnut.com/l/_huCj87HDSXCs
https://dl.doubtnut.com/l/_bx8fBhMIlIxj


71. ∫
π
40

sinx + cosx
9 + 16sin2x

dx

Watch Video Solution

72. ∫
e
1

(x + 1)3

x2 logxdx

Watch Video Solution

73. ∫
π

40 secx
1 - sinx
1 + sinx

dx

Watch Video Solution

√

74. ∫
π
0secx

1 - sinx
1 + sinx

dx

Watch Video Solution

√

https://dl.doubtnut.com/l/_2kG9SOVkABEn
https://dl.doubtnut.com/l/_MXBi61AjSVxY
https://dl.doubtnut.com/l/_cJfZ8UeGe517
https://dl.doubtnut.com/l/_fmZhz3ineOYw


75. ∫
π
40

secxdx

1 + 2sin2x

Watch Video Solution

76. ∫
1
0log √1 - x + √1 + x dx

Watch Video Solution

[ ]

77. ∫
π

20 log(cotx)dx

Watch Video Solution

78. ∫
3
0

2x5 + x4 - 2x3 + 2x2 + 1

x2 + 1 x4 - 1
dx

Watch Video Solution

( )( )

https://dl.doubtnut.com/l/_nPEYzzEzY097
https://dl.doubtnut.com/l/_zpqTPG93pJdO
https://dl.doubtnut.com/l/_cKSUhHpiEgH5
https://dl.doubtnut.com/l/_l80sOWeMDqFw


79. ∫
π
0

√2xdx

√2 + sinx

Watch Video Solution

80. ∫
π
20 √tanx + √cotx dx

Watch Video Solution

( )

81. Evaluate : 

∫
π
2

-
π

2

|sinx|dx

Watch Video Solution

82. Evaluate : 

∫
2
- 1 1 - x2 dx

Watch Video Solution

| |

https://dl.doubtnut.com/l/_pYGHIjoizKjU
https://dl.doubtnut.com/l/_PZBs3YQjiVA3
https://dl.doubtnut.com/l/_00fVdD0RUm0G
https://dl.doubtnut.com/l/_NR9I6yptAuIk


83. Evaluate : 

∫
2
- 2(|x| + |x - 1|)dx

Watch Video Solution

84. Evaluate : 

∫
π
0(sinx + cosx)dx

Watch Video Solution

85. Evaluate : 

∫
π
0

1
2

(1 + cos2x)dx

Watch Video Solution

√

https://dl.doubtnut.com/l/_NR9I6yptAuIk
https://dl.doubtnut.com/l/_853QrlZ0qDip
https://dl.doubtnut.com/l/_D3T7QIYa0Fc0
https://dl.doubtnut.com/l/_uscl4nyULVVJ


86. Evaluate : 

∫
3
2- 1|xsinπx|dx

Watch Video Solution

87. Evaluate : 

∫
π

2

-
π
2
√cosx - cos3xdx

Watch Video Solution

88. Evaluate : 

∫ 1

e

e
| logx | dx

Watch Video Solution

( )

89. Show that, ∫
nπ+ v
0 |sinx|dx = 2n + 1 - cosv, where n is a positive integer

and 0 ≤ v ≤ π.

https://dl.doubtnut.com/l/_IKg6StQJA7Y7
https://dl.doubtnut.com/l/_seQF1hiKxnDZ
https://dl.doubtnut.com/l/_iqDZYa0tdD6R
https://dl.doubtnut.com/l/_cmZCiWvsAJXX


Watch Video Solution

90. ∫
1
0

dx
(x + 2)(x + 1)

Watch Video Solution

91. ∫
π
20

cos
3
2xdx

sin
3
2x + cos

3
2x

Watch Video Solution

92. ∫
π
0

xdx
1 + cosαsinx

Watch Video Solution

93. ∫
1
0

dx

1 - x + x2

Watch Video Solution

https://dl.doubtnut.com/l/_cmZCiWvsAJXX
https://dl.doubtnut.com/l/_7Mu9wyGSdCpS
https://dl.doubtnut.com/l/_jeOEvEFuJR3D
https://dl.doubtnut.com/l/_RwK0Xp52NQBL
https://dl.doubtnut.com/l/_cC9lBWUmaCRp


94. ∫
π

20
dx

a2cos2x + b2sin2x
2

=
π
4 .

a2 + b2

a3b3

Watch Video Solution

( )

95. ∫
1
0

log(1 + x)dx

1 + X2 =
π
8

log2

Watch Video Solution

96. ∫
∞
- ∞

1

1 + x2dx

Watch Video Solution

97. If m and n are integers and m ≠ n, then show that, 

∫
π
0sinmxcosnxdx =

2m

m2 -n2 when(m - n) is odd

0 when(m - n)is even{

https://dl.doubtnut.com/l/_cC9lBWUmaCRp
https://dl.doubtnut.com/l/_OccA750tktLo
https://dl.doubtnut.com/l/_ec3Wiz9VgRg3
https://dl.doubtnut.com/l/_RsMJEgEsJPWE
https://dl.doubtnut.com/l/_MdgIeriHHrWm


Watch Video Solution

98. ∫
1
0xlogxdx

Watch Video Solution

99. ∫
dx

ex - 1

Watch Video Solution

100. ∫
π
20

cos2xsinx

√1 + cos2x
dx

Watch Video Solution

101. ∫
5
0

x3

x3 + (5 - x)3dx

Watch Video Solution

https://dl.doubtnut.com/l/_MdgIeriHHrWm
https://dl.doubtnut.com/l/_4aw4oxbeWaHA
https://dl.doubtnut.com/l/_4qerTHjvNckI
https://dl.doubtnut.com/l/_J09k0w0FB3wP
https://dl.doubtnut.com/l/_ly1WYqxwEkbq


102. ∫
∞
0

dx

x + √1 + x2 n

Watch Video Solution

[ ]

103. ∫
π
60
√3cos2x - 1

cosx
dx

Watch Video Solution

104. ∫
3π

4π

4

dx
1 + cosx

Watch Video Solution

105. ∫
π
-π

2x(1 + sinx)

1 + cos2x
dx

Watch Video Solution

https://dl.doubtnut.com/l/_ly1WYqxwEkbq
https://dl.doubtnut.com/l/_QXqDyxJ2RKvp
https://dl.doubtnut.com/l/_TS96U981nhsv
https://dl.doubtnut.com/l/_pGCQtjZL0JN0
https://dl.doubtnut.com/l/_OIpnwgiJhlrY


106. ∫
π
0

xtanxdx
secx + tanx

Watch Video Solution

107. ∫ ((x - a)(b - x))dx

Watch Video Solution

108. ∫
1
0tan - 1 1 - x + x2 dx

Watch Video Solution

( )

109. ∫
1
0tan - 1 2x - 1

1 + x - x2dx

Watch Video Solution

https://dl.doubtnut.com/l/_IuLyRHv1igKe
https://dl.doubtnut.com/l/_vB9i5plOLiXT
https://dl.doubtnut.com/l/_o0sN79qloD2n
https://dl.doubtnut.com/l/_Dw1YTbfwQVvk


110. ∫
π
20

cosxdx

1 + sin2x

Watch Video Solution

111. ∫
π
0

xdx
1 + cosαsinx

[0 < α < π]

Watch Video Solution

112. ∫
∞
0 log x +

1
x

dx

1 + x2

Watch Video Solution

( )

113. ∫
2
0

(x - 1)2sin(x - 1)dx

(x - 1)2 + cos(x - 1)

Watch Video Solution

https://dl.doubtnut.com/l/_hre4WmgkPZ1g
https://dl.doubtnut.com/l/_5dmX5F0A8Ayr
https://dl.doubtnut.com/l/_fbKk7ZpgwB0t
https://dl.doubtnut.com/l/_PqXAmwmAACsY


114. ∫
π
20

sinxdx

1 - cos2 + cos4x

View Text Solution

115. Evaluate ∫
1
0xlog(1 + x)dx and hence show that,  

1
1 × 3

-
1

2 × 4
+

1
3 × 5

-
1

4 × 6
+ . . =

1
4

Watch Video Solution

116. If (1 + x)n = C0 + C1x + C2x
2 + … + Cnx

n, show that,  

C0

1
+
C1

2
+
C2

3
+ … +

Cn

n + 1
=

2n+ 1

n + 1

Watch Video Solution

117. If (1 + x)n = C0 + C1x + C2x
2 + … + Cnx

n, show that,  

22. C0

1 × 2
+

23. C1

2 × 3
+ … +

2n+ 2. Cn

(n + 1)(n + 2)
=

3n+ 2 - 2n - 5
(n + 1)(n + 2)

h id l i

https://dl.doubtnut.com/l/_uoE4SgyvuAOH
https://dl.doubtnut.com/l/_o4oyHEoisOMz
https://dl.doubtnut.com/l/_oSaM2JOAzy5O
https://dl.doubtnut.com/l/_ND19hV8VmXjM


Watch Video Solution

118. Evaluate : ∫ 2x

1 + x2
dx

View Text Solution

119. Evaluate : ∫
π
2

-
π
2

[f(x) + f( - x)][g(x) - g( - x)]dx

Watch Video Solution

120. Given 
sin2kx
sinx

= 2[cosx + cos3x + … + cos(2k - 1)x], where k is a

positive integer, show that, 

∫
π

20 sin2kxcotxdx =
π
2

.

Watch Video Solution

https://dl.doubtnut.com/l/_ND19hV8VmXjM
https://dl.doubtnut.com/l/_jQik1uHNxHMm
https://dl.doubtnut.com/l/_LPy0VLUS2zHw
https://dl.doubtnut.com/l/_uAmKixwXQPm2


121. Prove that, ∫
π
0log(1 + cosx)dx = - πlog2, given  

∫
π
20 log((sinx))dx =

π
2

log
1
2

.

Watch Video Solution

122. Evaluate : ∫
π
0

x2sin2xsin
π
2 cosx

2x - π
dx

Watch Video Solution

( )

123. If f(z) is an odd function, prove that, ∫
x
af(z)dz is an even function.

Watch Video Solution

124. Prove that, ∫
π

20 cosnxcosnxdx =
π

2n+ 1 .

Watch Video Solution

https://dl.doubtnut.com/l/_W5sNGHdwiTXP
https://dl.doubtnut.com/l/_58zVTLe9y7OZ
https://dl.doubtnut.com/l/_d0H8ckg5R8dM
https://dl.doubtnut.com/l/_5wdOQ56oaJMU


125. Evaluate ∫
π
2

-
π

2

sin2xdx
1 + cosx

Watch Video Solution

126. Let f(x) be a function satisfying f'(x)=f(x) with f(0)=1 and g(x) be the

function satisfying f(x) + g(x) = x2.Prove that,  

∫
1
0f(x)g(x)dx =

1
2 2e - e2 - 3

Watch Video Solution

( )

127. Evaluate : 

lim n→ ∞
1
n sin

π
2n + sin

2π
2n + sin

3π
2n + … + sin

nπ
2n

Watch Video Solution

[ ( ) ( ) ( ) ( )]

https://dl.doubtnut.com/l/_UNOUnyBina74
https://dl.doubtnut.com/l/_nvxFu7gjwldY
https://dl.doubtnut.com/l/_SsV9U65vkHte


128. Evaluate : 

lim n→ ∞
1
n

tan
π
4n

+ tan
2π
4n

+ tan
3π
4n

+ … + tan
nπ
4n

Watch Video Solution

[ ]

129. Evaluate : 

lim n→ ∞ 1 +
1
n

1 +
2
n

1 +
3
n

… 1 +
n
n

1
n

Watch Video Solution

[( )( )( ) ( )]

130. Evaluate : 

lim n→ ∞ 1 +
12

n2 1 +
22

n2 1 +
32

n2 … 1 +
n2

n2

1
n

Watch Video Solution

[(( ))( )( ) ( )]

https://dl.doubtnut.com/l/_ZNwlE2cK5XiD
https://dl.doubtnut.com/l/_9U9R0rI3JaNV
https://dl.doubtnut.com/l/_ajukvTnlhGN9


131. Evaluate : 

lim n→ ∞
1
n

+
1

n + 1
+

1
n + 2

+ … +
1
4n

Watch Video Solution

[ ]

132. Evaluate : 

lim n→ ∞
n !

nn

1
n

Watch Video Solution

[ ]

133. Evaluate : 

lim n→ ∞
1
n

+
1

n + 1
+

1
n + 2

+ … +
1
3n

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_ibRktO7d8OCG
https://dl.doubtnut.com/l/_xxnyyCiM8tfU
https://dl.doubtnut.com/l/_kkNE7u7BGhRJ


Di�erential Equation

134. Evaluate : 

lim n→ ∞
n

(n !)
1
n

Watch Video Solution

135. Evaluate : 

lim n→ ∞
(2n) !

n !nn

1

n

Watch Video Solution

[ ]

1. Solve: 

(1 + xy)ydx + (1 - xy)xdy = 0

Watch Video Solution

https://dl.doubtnut.com/l/_aJMypYEDXsGj
https://dl.doubtnut.com/l/_MTelvFmMFq4w
https://dl.doubtnut.com/l/_RohzPPOxrSX4
https://dl.doubtnut.com/l/_4qedv7opnAiT


2. Solve: 

x2(xdx + ydy) + 2y(xdy - ydx) = 0

Watch Video Solution

3. Solve: 

x
dy
dx

+ 2y = √1 + x2, given y=1, when x=1

Watch Video Solution

4. x + 2y3 dy
dx

= y

Watch Video Solution

( )

5. Solve: 

xy2 - e
1

x3 dx - x2ydy = 0, given y=0, when x=1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_4qedv7opnAiT
https://dl.doubtnut.com/l/_2IAO0T9fIOsB
https://dl.doubtnut.com/l/_EWOnlSxT5S7Y
https://dl.doubtnut.com/l/_Mtk0UL5Vl4Ho


Watch Video Solution

6. Solve: 

dy
dx

=
1

xcoty + secy

Watch Video Solution

7. Solve: 

dy
dx

-
tany
1 + x

= (1 + x)exsecy

Watch Video Solution

8. Determine the equation of the curve passing through the origin, in the

form y=f(x) which satis�es the di�erential equation 
dy
dx = sin(10x + 6y).

Watch Video Solution

https://dl.doubtnut.com/l/_Mtk0UL5Vl4Ho
https://dl.doubtnut.com/l/_oadv6r9k8f2J
https://dl.doubtnut.com/l/_gnkJdkdriPUR
https://dl.doubtnut.com/l/_k10Pv9e96cIe


9. Solve : 
dy
dx

=
cos logex

logey

Watch Video Solution

( )

10. If ∫
x
0f(t)dt = x + ∫

1
x tf(t)dt, �nd the value of f(1).

Watch Video Solution

11. The tangent at any point P to a curve C intersects the coordinate axes

at A and B. If P be the mid-point of the line segment AB and the curve

passes through the point (1,1), �nd the equation of the curve C.

Watch Video Solution

12. The di�erential equation t2
d2y

dt2
+ αt.

dy
dt

+ βy = 0 is known as Euler's

equation. Show that y = tr is a solution of Euler's equation if 

https://dl.doubtnut.com/l/_0jrHsqJHryFa
https://dl.doubtnut.com/l/_PmokgCNPpMyO
https://dl.doubtnut.com/l/_aqSaSgRCM7OF
https://dl.doubtnut.com/l/_6uNztKd0UKE8


r2 + (α - 1)r + β = 0.

Watch Video Solution

13. Solve : xcosx
dy
dx

+ y(xsinx + cosx) = 1

Watch Video Solution

14. y
dy
dx = xex

2 + y2

Watch Video Solution

15. ex - ydx + ey - xdy = 0

Watch Video Solution

https://dl.doubtnut.com/l/_6uNztKd0UKE8
https://dl.doubtnut.com/l/_vQyzuDBgesgC
https://dl.doubtnut.com/l/_U4xik0uGoFe6
https://dl.doubtnut.com/l/_fqk7fURfb8Z3


Application of Calculus

16. Find the di�erential equation of the family of circles which touch the

coordinate axes in the third quadrant.

Watch Video Solution

1. The adiabatic law for the expansion of a gas is given by the equation

pv1.4 = k, where k is a constant. At a given time when p is 50 dynes per

square cm and v is 20 c c, then v is decreasing at the rate of 2 c c, per

second. Find the rate of change of p at that instant.

View Text Solution

2. The pressure p and the volume v of a gas are connected by the

equation pv1.4 = k, where k is a constant. Prove that a decrease of 0.5 %

in the volume of the gas corresponds to an increase of 0.7 %  in the

pressure.

https://dl.doubtnut.com/l/_fiUozeLhvS9P
https://dl.doubtnut.com/l/_QRcbPTJv2uGK
https://dl.doubtnut.com/l/_RDSlONNtujr6


Watch Video Solution

3. Prove that, the function 
sinθ + 2cosθ
3sinθ + 4cosθ

 decreases for all real values of θ.

Watch Video Solution

4. Find the intervals of monotonicity of the function y = 2x2 - log|x|[x ≠ 0].

Watch Video Solution

5. Find the intervals in which the function 

f(x) = 3cos4x + 10cos3x + 6cos2x - 3(0 ≤ x ≤ π)  

is monotonically increasing or decreasing.

Watch Video Solution

6. Prove that, 2sinx + tanx ≥ 3x,where 0 ≤ x ≤
π
2 .

https://dl.doubtnut.com/l/_RDSlONNtujr6
https://dl.doubtnut.com/l/_y7XYy8X3ZnY9
https://dl.doubtnut.com/l/_zZbCMWDqn8K0
https://dl.doubtnut.com/l/_a5oH93NbDMtI
https://dl.doubtnut.com/l/_ApeFKA39pPKx


Watch Video Solution

7. Prove that, f(x) =
1 - 2x - x2

1 + x - 2x2  continually diminishes as x continually

increases.

Watch Video Solution

8. If ax +
b
x

≥ c, for all positive values of x, then show that, 4ab ≥ c2, where

a,b,c are positive constants.

Watch Video Solution

9. For all positive values of x, if ax2 +
b
x ≥ c(where a ≥ 0, b ≥ 0), prove that,

27ab2 ≥ 4c3.

Watch Video Solution

https://dl.doubtnut.com/l/_ApeFKA39pPKx
https://dl.doubtnut.com/l/_30mlkrxhr70i
https://dl.doubtnut.com/l/_P8uqk8lVkCdJ
https://dl.doubtnut.com/l/_6aHmOPvM46tJ


10. Show that, 
sinx
x

 decreases steadily and 
tanx
x

 increases monotonically

in 0 < x <
π
2  and also 

tanx
x >

sinx
x .

Watch Video Solution

11. For all x in 0 ≤ x ≤
π
2

, show that, 

cos(sin x) > sin(cos x)

Watch Video Solution

12. The rate of decay of a radioactive substance at any time is

proportional to its mass at that instant. If m0 be the mass of the

substance at time t=0, �nd the law of variation of its mass as a function of

time t.

Watch Video Solution

https://dl.doubtnut.com/l/_XKUOaWs4muZJ
https://dl.doubtnut.com/l/_gHfrbVLmWJ3a
https://dl.doubtnut.com/l/_SvVuIU4UjPZK


13. Prove that the curve x = 1 - 3t2, y = t - 3t3 is symmetrical with respect

to x-axis. If the tangent to the curve makes an angle ψwith the positive x-

axis, show that, tanψ ± secψ = 3t.

Watch Video Solution

14. Tangents are drawn from the origin to the curve y = sinx. Prove that

their points of contact lie on x2y2 = x2 -2.

Watch Video Solution

15. Prove that all points on the curve y2 = 4a x + asin
x
a

 at which the

tangent is parallel to the x-axis lie on a parabola.

Watch Video Solution

[ ( )]

https://dl.doubtnut.com/l/_e06KWHJHwt8N
https://dl.doubtnut.com/l/_lcEJKduV1jRq
https://dl.doubtnut.com/l/_mTKY0LVGYhqU


16. The curve y = ax3 + bx2 + cx + 5 touches the x-axis at P( - 2, 0) and cuts

the y-axis at a point Q where its gradient is 3. Find a,b,c.

Watch Video Solution

17. In the curve xmyn = km+n(m, n, k > 0) prove that the portion of the

tangent intercepted between the coordinate axes is divided at its point

of contact in a constant ratio,

Watch Video Solution

18. Find the abscissa of the point on the curve xy = (c + x)2, the normal at

which cuts o� numerically equal intercepts from the axes of coordinates.

Watch Video Solution

https://dl.doubtnut.com/l/_3KzFzu26qvf9
https://dl.doubtnut.com/l/_SdUghaoXFS7F
https://dl.doubtnut.com/l/_ZoaMzl0nBl33


19. If p,q be the portions of the intercepts upon the coordinate axes by

the tangent to the curve x
2
3 + y

2
3 = a

2
3  at the point x1, y1  thenprove

that (p,q) lies on the circle x2 + y2 = a2.

Watch Video Solution

( )

20. If c=a+b, then show that the curves x
2

3 + y
2

3 = c
2

3  and 
x2

a2 +
y2

b2 = 1

touch each other.

Watch Video Solution

21. Find the equation of the normal to the curve x3 + y3 = 8xy at the point

where it meets the curve y2 = 4x, other than origin.

Watch Video Solution

https://dl.doubtnut.com/l/_BcD3WeuIG2Az
https://dl.doubtnut.com/l/_KKwdHTA79eF3
https://dl.doubtnut.com/l/_t1w7ggkP1P83


22. Three normals are from the point (c,0) to the curve y2 = x. Show that c

must be greater than 
1
2

.One normal is always the x-axis. Find c for which

the other two normals are perpendicular to each other.

Watch Video Solution

23. If p1 and p2 be the lengths of the perpendiculars from the origin on

the tangent and normal ot the curve x
2
3 + y

2
3 = a

2
3  at the point x1, y1 ,

than show that, 4p2
1 + p2

2 = a2.

Watch Video Solution

( )

24. A spherical ice-ball is melting the radius decreasing at a constant rate

of 0.1 cm per second. Find the amount of water formed in one second

when the radius of the sphere is 7 cm.[Given π =
22
7

, sp.gr ice = 0.9].

Watch Video Solution

https://dl.doubtnut.com/l/_Uuo0GQkKOvkS
https://dl.doubtnut.com/l/_Ph6TjkQS5zLz
https://dl.doubtnut.com/l/_TvYrGl7Yxocl
https://dl.doubtnut.com/l/_uIcb4XIlB7MB


25. Show that the straight line xcosα + ysinα = p is a tangent to the curve 

xm

am
+
ym

bm
= 1, if  

(acosα)
m

m - 1 + (bsinα)
m

m - 1 = p
m

m - 1

Watch Video Solution

26. If the line ax+by+c=0 is a normal to the curve xy=1 at the point (1,1),

then prove that a and b are of opposite signs.

Watch Video Solution

27. If 0 < α < β <
π
2

, prove that, tanα - tanβ < α - β.

Watch Video Solution

28. Find the equation of the normal to the curve 

y = (1 + x)y + sin - 1 sin2x  at x=0.( )

https://dl.doubtnut.com/l/_uIcb4XIlB7MB
https://dl.doubtnut.com/l/_z3TfZBxybRoH
https://dl.doubtnut.com/l/_YpIMt4nwjWCR
https://dl.doubtnut.com/l/_5FZghLKBp6dY


Watch Video Solution

29. Prove that the the middle points of the normal chords of the parabola

y2 = 4ax is on the curve 
y2

2a
+

4a3

y2 = x - 2a

Watch Video Solution

30. Prove that the normal at am2, 2am  to the parabola y2 = 4ax meets

the curve again at an angle tan - 1 1
2
m .

Watch Video Solution

( )

( )

31. Show that the tangents at the end of any focal chord of the ellipse

x2b2 + y2a2 = a2b2 intersect on the directrix.

Watch Video Solution

https://dl.doubtnut.com/l/_5FZghLKBp6dY
https://dl.doubtnut.com/l/_RT9NsGUk5PdR
https://dl.doubtnut.com/l/_pAuEDmrxZ6Ue
https://dl.doubtnut.com/l/_gk8cKx8miSF6


32. The tangent at the point θ on the ellipse 
x2

a2 +
y2

b2 = 1, meets its

auxiliary circle at two points whose join subtends a right angle at the

centre, show that the eccentricity of the ellipse is given by, 

1

e2 = 1 + sin2θ

Watch Video Solution

33. Show that the tangent at any point on an ellipse and the tangent at

the corresponding point on its auxiliary circle intersect on the major axis.

Watch Video Solution

34. ∫
dx

x x6 + 1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_w1mVZcFgylKg
https://dl.doubtnut.com/l/_M13ufWVADr53
https://dl.doubtnut.com/l/_6ceLXzwOUQy9


35. ∫
dx

a + bex

Watch Video Solution

36. ∫cos2xsinxdx

Watch Video Solution

37. P(α, α) is a point on the parabola y2 = 4ax. Show that the normal

chord of the parabola at P subtends a right angle at its focus.

Watch Video Solution

38. ∫
dx

ex + e - x + 2

Watch Video Solution

https://dl.doubtnut.com/l/_espvjxXrp6TY
https://dl.doubtnut.com/l/_UT2SCXKagCnb
https://dl.doubtnut.com/l/_iUD1EIzQeuF1
https://dl.doubtnut.com/l/_cbbTfXVeCy4d


39. ∫
1 - x6

1 - x
dx

Watch Video Solution

40. The normal to the parabola y2 = 4ax at P am2
1, 2am1  intersects it

again at Q am2
2, 2am2 .If A be the vertex of the parabola then show that

the area of the triangle 

APQ is 
2a2

m1
1 + m2

1 2 + m2
1 .

Watch Video Solution

( )
( )

( ) ( )

41. If the normal at one end of lotus rectum of an ellipse passes through

one end of minor axis then prove that, 

e4 + e2 - 1 = 0

Watch Video Solution

https://dl.doubtnut.com/l/_Ua59QQH8QyET
https://dl.doubtnut.com/l/_NfytTz8eFkMA
https://dl.doubtnut.com/l/_oLrWmzS3OVlC


42. If the normal at one end of lotus rectum of an ellipse passes through

one end of minor axis then prove that, 

e2 =
√5 - 1

2
, where e is the eccentricity of the ellipse.

Watch Video Solution

43. Find for what values of x the following functions are maximum and

minimum : 

y = x5 - 5x4 + 5x3 - 1

Watch Video Solution

44. Find for what values of x the following functions are maximum and

minimum : 

f(x) = x2(x - 1)3

Watch Video Solution

https://dl.doubtnut.com/l/_dKAYosZJ85F4
https://dl.doubtnut.com/l/_4EPsodQc7m1f
https://dl.doubtnut.com/l/_E3ticheXnFiR
https://dl.doubtnut.com/l/_jFe7BWa0iblZ


45. Find for what values of x the following functions are maximum and

minimum : 

5x6 - 18x5 + 15x4 - 10.

Watch Video Solution

46. Prove that the maximum value of 
(2x - 1)(x - 8)
(x - 1)(x - 4)  is less then its

minimum value.

Watch Video Solution

47. Show that, f(x) = sinx -
x3

3!
-
x5

5!
is neither maximum nor minimum at

x=0.

Watch Video Solution

https://dl.doubtnut.com/l/_jFe7BWa0iblZ
https://dl.doubtnut.com/l/_5uqpmyKsVC3P
https://dl.doubtnut.com/l/_doPjCp4Acr9Z


48. If f(x) =
ax + b

(x - 1)(x - 4)
 has an extreme value at (2, - 1), �nd a and b and

show that the extreme value is a maximum.

Watch Video Solution

49. ∫
1 - x4

1 - x
dx

Watch Video Solution

50. Prove that a conical tent of given capacity will required the least

amount of canvas when the height is √2times the radius of the base.

Watch Video Solution

51. Prove that the function f(x) = kx x2 + a2 -
5
2 has a maximum value at 

x =
a
2

.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_F1AyLCiir4z9
https://dl.doubtnut.com/l/_wgpbX7bDNTiM
https://dl.doubtnut.com/l/_putR5UuimnpP
https://dl.doubtnut.com/l/_yh5tlPP1PyU4


Watch Video Solution

52. The total surface area of a right circular cone is given . Show that the

volume of the cone is maximum when the semi-vertical angle is sin - 1 1
3

.

Watch Video Solution

( )

53. ∫
dx

sin4x + cos4x

Watch Video Solution

54. Show that the radius of the right circular cylinder of greatest curved

surface which can be inscribed in given cone is half that of the cone.

Watch Video Solution

https://dl.doubtnut.com/l/_yh5tlPP1PyU4
https://dl.doubtnut.com/l/_NYGWC6Zn1716
https://dl.doubtnut.com/l/_hQf7F5INtx56
https://dl.doubtnut.com/l/_MsvAh0GKC3y8


55. An open tank of volume 32 cu. Metre consists of a square base with

vertical sides. Find the dimensions of the tank when the expense of lining

it with lead is minimum.

Watch Video Solution

56. The cost of fuel of an engine varies as the square of its velocity and

the cost of fuel is ₹ 48 per hour when the velocity is 16 km per hour. If

other expenses be ₹ 300 per hour, then show that the most economical

velocity for a journey of a given distance is 40 km per hour.

Watch Video Solution

57. A wire of length l is to be cut into to pieces, one being bent of form a

square and the other to form a circle.How should the wire be cut if the

sum of areas enclosed by the two pieces to be a minimum ?

Watch Video Solution

https://dl.doubtnut.com/l/_CEN7EsZRaSeE
https://dl.doubtnut.com/l/_PZciz5R9UnvT
https://dl.doubtnut.com/l/_978lIjmIqGkB


58. Find the point of the hyperbola 
x2

24
-
y2

18
= 1 which is nearest to the

line 3x+2y+1=0 and compute the distance between the point and the line.

Watch Video Solution

59. ∫
(x + 1)dx

x 1 + xex

Watch Video Solution

( )

60. ∫
x2dx

x3 - 1 x3 + 4

Watch Video Solution

( )( )

61. Evaluate ∫
x2 - 1

x4 + x2 + 1

Watch Video Solution

https://dl.doubtnut.com/l/_qgJCfHEqF7iy
https://dl.doubtnut.com/l/_CNI8imTQs8Lk
https://dl.doubtnut.com/l/_5SS8W05wATIT
https://dl.doubtnut.com/l/_AGvr09dKoa2f


62. Evaluate ∫
dx

1 + sinx + cosx

Watch Video Solution

63. lim x→ 4
1 + √2 + √x - √3

x - 2

Watch Video Solution

√

64. lim x→ ∞ x + √x + √x - √x

Watch Video Solution

(√ )

65. lim x→ ∞
√1 + x4 - 1 + x2

x2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_AGvr09dKoa2f
https://dl.doubtnut.com/l/_7zurNaP3Fi3l
https://dl.doubtnut.com/l/_vCiE8rycBm4e
https://dl.doubtnut.com/l/_s1SaJfAhCuS4
https://dl.doubtnut.com/l/_SSqb9VsWJw6d
https://dl.doubtnut.com/l/_2sL2ieo712aD


66. Divide 64 into two parts such that the sum of the cubes of the two

parts is minimum.

Watch Video Solution

67. What normal to the curve y = x2 forms the shortest chord ?

Watch Video Solution

68. Find the point on the curve 4x2 + a2y2 = 4a2, 4 < a2 < 8 that is

farthest from the point (0, - 2).

Watch Video Solution

69. Determine the points of maxima and minima of the function 

f(x) =
1
8

logx - bx + x2, x > 0, where b ≥ 0 is a constant.

Watch Video Solution

https://dl.doubtnut.com/l/_2sL2ieo712aD
https://dl.doubtnut.com/l/_oVtWQTkUuKf2
https://dl.doubtnut.com/l/_8M3sU6Q8c7vJ
https://dl.doubtnut.com/l/_NEoi6aAsfD7w


70. Investigate for maxima and minima of the function 

f(x) = ∫
x
1 2(t - 1)(t - 2)3 + 3(t - 1)2(t - 2)2 dt.

Watch Video Solution

[ ]

71. A cubic function f(x) vanishes at x = - 2 and has relative

maximum/minimum at x = - 1 and x =
1
3

. If ∫
1
- 1f(x)dx =

14
3

, �nd the cubic

function f(x).

Watch Video Solution

72. lim x→ ∞ √x - √x - √x

Watch Video Solution

( )

https://dl.doubtnut.com/l/_NEoi6aAsfD7w
https://dl.doubtnut.com/l/_TWmFKvzQVV8t
https://dl.doubtnut.com/l/_nISuhFHoQNif
https://dl.doubtnut.com/l/_LQI1FEC7W5e7


73. Find the area bounded by the curves y = sinx and y=cos x between two

consecutive points of their intersection.

Watch Video Solution

74. Find the area bounded by the parabola y = x2 - 6x + 10 and the

straight lines x=6 and y=2.

Watch Video Solution

75. Show that the common area between y2 = ax and x2 + y2 = 4ax is 

3√3 +
4π
3

a2 square units.

Watch Video Solution

( )

76. lim x→ 0
√1 - x2 - √1 + x2

x2

https://dl.doubtnut.com/l/_BTGNohFVGBTO
https://dl.doubtnut.com/l/_2EI4vD2A5WcM
https://dl.doubtnut.com/l/_LKsxJrsmMVvu
https://dl.doubtnut.com/l/_ixvzQowhnCnI


Watch Video Solution

77. If the area enclosed by the parabola x2 = 72y and the line y=k be 64√2

square units, then show that the given line touches the circle

x2 + y2 - 4y = 0.

Watch Video Solution

78. lim x→ ∞ √x2 + 2x + 1 - x

Watch Video Solution

( )

79. Find the area of the region bounded by the curves

2y2 = x, 3y2 = x + 1, y = 0.

Watch Video Solution

https://dl.doubtnut.com/l/_ixvzQowhnCnI
https://dl.doubtnut.com/l/_k94pUkY10CGy
https://dl.doubtnut.com/l/_L2XpCBHXudEu
https://dl.doubtnut.com/l/_KK6GazIRuDJ0


80. If secθ - tanθ =
a + 1
a - 1

, then cosθ=

A. 
a2 + 1

a2 - 1

B. 
a2 - 1

a2 + 1

C. 
2a2

a2 + 1

D. 
2a2

a2 - 1

Watch Video Solution

81. Find the area bounded by the curve y = x(x - 1)2, the y-axis and the line

y=2.

Watch Video Solution

82. If tanθ =
p
q

 then �nd the value of 
psinθ - qcosθ
psinθ + qcosθ

Watch Video Solution

https://dl.doubtnut.com/l/_bhUIlLw6x09B
https://dl.doubtnut.com/l/_MW0cXf3VMFkU
https://dl.doubtnut.com/l/_ahzKQogTpV5U


83. Find the area bounded by the curve y = 4x(x - 1)(x - 2) and the x-axis.

Watch Video Solution

84. Find the area in the �rst quadrant between y2 = 4x, y6(2) = 16x and

the straight line x=9.

View Text Solution

85. Show that the function f(x) = sin4x + cos4x is increasing in 
π
4

< x <
3π
8

.

Watch Video Solution

86. If f(x) = sinx - asin2x -
1
3

sin3x + 2ax is an increasing function for all real

values of x, show that, a > 1.

https://dl.doubtnut.com/l/_ahzKQogTpV5U
https://dl.doubtnut.com/l/_UEkyXqPFAwri
https://dl.doubtnut.com/l/_CkPPxlzDZGkS
https://dl.doubtnut.com/l/_AT1QLHTXx2F6
https://dl.doubtnut.com/l/_21JJnTGiH5HA


Watch Video Solution

87. Find the greatest and least value of asinθ + bcosθ

Watch Video Solution

88. Find the cylinder of maximum volume which can be inscribed in a cone

of height h and semivertical angle α.

Watch Video Solution

89. Find the equation of the straight line which is tangent at one point

and normal at another point of the curve x = 3t2, y = 2t3.

Watch Video Solution

https://dl.doubtnut.com/l/_21JJnTGiH5HA
https://dl.doubtnut.com/l/_oOSuvS5dlxFV
https://dl.doubtnut.com/l/_RhGxUs00BRlr
https://dl.doubtnut.com/l/_o9zNO8o7bETO


90. If the tangent at any point of the curve x
2
3 + y

2
3 = a

2
3  meets the

coordinate axes in A and B, then show that the locus of mid-points of AB

is a circle.

Watch Video Solution

91. If 
2sinα

1 + cosα + sinα
= x then �nd

1 - cosα + sinα
1 + sinα

Watch Video Solution

92. If f(x)=∫ex(x - 1)(x - 2)dx, then show that f(x) is a decreasing function 

1 < x < 2.

Watch Video Solution

93. Prove that, f(x) = x + 2 + (x - 2)ex is positive for all positive values of x.

Watch Video Solution

https://dl.doubtnut.com/l/_LPOwqYkDfpBA
https://dl.doubtnut.com/l/_CcOQGSxBY24U
https://dl.doubtnut.com/l/_cflVTb2Iiko9
https://dl.doubtnut.com/l/_t2xPdg6h6lM6


94. Show that the normal at the point 3t,
4
t

 to the curve xy=12 cuts the

curve again at the point whose parameter t1 is given by t1 = -
16

9t3

Watch Video Solution

( )

95. The points (-2,-5), (2,-2), (8,a) are collinear, then �nd the value of a

Watch Video Solution

96. Show that of all isosceles triangles inscribed in a given circle, the

equilateral triangle has the greatest area.

Watch Video Solution

97. If x > a ≥ e, then show that, ax > xa.

Watch Video Solution

https://dl.doubtnut.com/l/_t2xPdg6h6lM6
https://dl.doubtnut.com/l/_uqZHtAJtEmqn
https://dl.doubtnut.com/l/_qpkIyaitfJiF
https://dl.doubtnut.com/l/_UH4JXsBGXeRy
https://dl.doubtnut.com/l/_JoIK1R5ZlKOb


Watch Video Solution

98. Find the values of x for which the function f(x) = x2(x - 2)2 will be an

increasing function.

Watch Video Solution

99. The locus of z = x + iy satisfying 
z - i
z + i

= 3 then �nd the radious of

the circle

Watch Video Solution

| |

100. Determine the constant c such that the straight line joining the

points (0,3) and (5 - 2) is a tangent to the curve y =
c

x + 1 .

Watch Video Solution

https://dl.doubtnut.com/l/_JoIK1R5ZlKOb
https://dl.doubtnut.com/l/_PQsypzMaSgGa
https://dl.doubtnut.com/l/_zZ3aH0OcWn8E
https://dl.doubtnut.com/l/_0o7dBoX6TnuR


101. Show that the minimum value of the length of a tangent to the

ellipse b2x2 + a2y2 = a2b2 intercepted between the axes is (a+b).

Watch Video Solution

102. The parametric equations of a curve are given by x - sec2t, y = cott.If

the tangent at P t =
π
4

 meets the curve again at Q, then show that, 

PQ =
3√5

2
.

Watch Video Solution

( )

103. If the tangent to the curve x3 + y3 = a3 at the point x1, y1

intersects the curve again at the point x2, y2 , then show that, 

x2

x1
+
y2

y1
+ 1 = 0.

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_M2i5qfvUsGnA
https://dl.doubtnut.com/l/_YDp7n2wxSgkq
https://dl.doubtnut.com/l/_64UyJvQWkrs2
https://dl.doubtnut.com/l/_vejTkdSmGsOI


104. Find all the tangents to the curve y = cos(x + y), - 2π ≤ x ≤ 2π that

are parallel to the line x + 2y = 0.

Watch Video Solution

105. The locus of z = x + iy satisfying 
z - i
z + i

= 1

A. x = 0

B. y = 0

C. x = y

D. x + y = 0

Watch Video Solution

| |

106. �nd the area enclosed by the parabola ay = 3 a2 - x2  and the x-axis.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_vejTkdSmGsOI
https://dl.doubtnut.com/l/_KBhGIluglOJE
https://dl.doubtnut.com/l/_uzFMw9QwerTD


107. �nd the area of the region bounded by the parabola y = x2, the line 

y = x + 2 and the x-axis.

Watch Video Solution

108. Show that the minimum distance from the origin to a point of the

curve x
2

3 + y
2

3 = a
2

3  is 
a

√8
.

Watch Video Solution

( )

109. The normal at a point P on the hyperbola b2x2 - a2y2 = a2b2 of

eccentricity e, intersects the coordinates axes at Q and R respectively.

Prove that the locus of the mid-point of QR is a hyperbola of eccentricity

e

√e2 - 1
.

Watch Video Solution

https://dl.doubtnut.com/l/_uzFMw9QwerTD
https://dl.doubtnut.com/l/_CvJsOERYegcb
https://dl.doubtnut.com/l/_UqnstUJv6AUs
https://dl.doubtnut.com/l/_bMXjdBteHb5l


110. Find the abscissa of the point on the curve x3 = ay2, the normal at

which cuts o� equal intecepts from the coordinate axes.

Watch Video Solution

111. The parametric equation of a curve is given by,

x = a cost + logtan
t
2

, y=a sin t. Prove that the portion of its tangent

between the point of contact and the x-axis is of constant length.

Watch Video Solution

( ( ))

112. The locus of z = x + iy satisfying 
z - i
z + i

= 2

A. 3 x2 + y2 + 10y - 3 = 0

B. 3 x2 + y2 + 10y + 3 = 0

C. 3 x2 + y2 - 10y - 3 = 0

| |
( )
( )
( )

https://dl.doubtnut.com/l/_Cbh6s07Eu5OT
https://dl.doubtnut.com/l/_f2cLsxDgJFsi
https://dl.doubtnut.com/l/_FY2JMQSKnaO9


D. x2 + y2 - 5y + 3 = 0

Watch Video Solution

113. The radius of a right circular cone is measured as 10 cm with a

possible error of 0.02 cm and height as 16 cm with a possible error of 0.08

cm. Find the percentage error in computting the volume of the cone.

Watch Video Solution

114. The e�eciency of a machine is given by, E =
tanθ

tan(θ + α)
where α is

constant. Prove that, E is maximum at θ =
π
4 -

α
2  and its maximum value is

1 - sinα
1 + sinα

.

Watch Video Solution

https://dl.doubtnut.com/l/_FY2JMQSKnaO9
https://dl.doubtnut.com/l/_AnlpEFEWWLem
https://dl.doubtnut.com/l/_jYFYcNuqFI3I


115. A normal is drwn at a point P(x,y) of a curve. It meets the x-axis at Q. If

PQ is of constant length k, then show that the di�erential equation

describing such curves is y
dy
dx

= ± √k2 - y2. Find the equation of such a

curve passing through (0,k).

Watch Video Solution

116. Find the area enclosed between the parabolas y2 = 4b(b - x) and 

y2 = 4a(x + a).

Watch Video Solution

117. Assuming the petrol burnt per hours in driving a motor boat varies as

the cube of its velocity, show that the most economical speed when going

against a current of c km per hour is 
3c
2  km per hour.

Watch Video Solution

https://dl.doubtnut.com/l/_v2nuHnGNc2oc
https://dl.doubtnut.com/l/_lKi4mHFnumgA
https://dl.doubtnut.com/l/_c899yqulujAy
https://dl.doubtnut.com/l/_t7s3hafdIOHH


118. The volume of a right prism is 16 cu.m. The base of the prism is in

equilateral triangle. What must be the length of the side of the base for

the least total surface area of the prism ?

Watch Video Solution

119. 
1 +

1
2 ! +

1
4 ! +

1
6 ! .... . ∞

1 +
1

3 ! +
1

5 ! +
1

7 ! + .... ∞
 equals

A. 
e2 + 1

e2 - 1

B. 
e2 - 1

e2 + 1

C. e2 + 1

D. e2 - 1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_t7s3hafdIOHH
https://dl.doubtnut.com/l/_5TmsVCE4zab5


120. Find the normal to the ellipse 4x2 + 9y2 = 36 which is farthest from

its centre.

Watch Video Solution

121. Find the dimensions of the rectangle of maximum area that can be

inscribed in a semicircle of radius r.

Watch Video Solution

122. 1 +
32

2!
+

34

4!
+

36

6!
+ ......∞ is equal to

A. 
1
2

e3 - e - 3

B. 
1
2

e3 + e - 3

C. e3

D. e - 3

( )
( )

https://dl.doubtnut.com/l/_mX1BmTf72reH
https://dl.doubtnut.com/l/_Srtsh5EfEyOg
https://dl.doubtnut.com/l/_I1Sf33LXMKVu


Answer: B

Watch Video Solution

123. A box is constructed from a rectangular metal sheet 21 cm by 16 cm

cutting equal squares of sides x cm from the corners of the sheet and

then turning up the projected portions. For what value of x the volume of

the box will be maximum ?

Watch Video Solution

124. Show that the height of the cylinder of maximum volume that can be

inscribed in a sphere of radius r is 
2r

√3
.

Watch Video Solution

https://dl.doubtnut.com/l/_I1Sf33LXMKVu
https://dl.doubtnut.com/l/_tAZP8HoFebYq
https://dl.doubtnut.com/l/_X3erNxABdsE9


125. The total surface area of a right circular cone is given . Show that the

volume of the cone is maximum when the semi-vertical angle is sin - 1 1
3

.

Watch Video Solution

( )

126. The area bounded by the parabola y = x - x2 and the line y=mx equals

9
2

, �nd m.

Watch Video Solution

127. Prove that the radius of the right circular cylinder of greatest curved

surface which can be inscribed in a given cone is half that of the cone.

Watch Video Solution

128. Let LL' be the latus rectum of the parabola y2 = 4axand P P' be a

double ordinate between the vertex and the latus rectum. Prove that the

https://dl.doubtnut.com/l/_kUhQXzunEFW8
https://dl.doubtnut.com/l/_hS2AWYjhf4FI
https://dl.doubtnut.com/l/_7Nzsh7MdJrx0
https://dl.doubtnut.com/l/_afDxwvI06Nj8


area of the trapezium L L' P P' is maximum, when the distance of P'P from

vertex is 
a
9

.

Watch Video Solution

129. 1 +
1
2! +

1
4! +

1
6! + ......∞ is equal to

A. 
1
2 e +

1
e

B. 
1
2 e -

1
e

C. e

D. e - 1

Answer: A

Watch Video Solution

( )
( )

130. A point P is given on the circumference of a circle of radius r. The

chord QR is parallel to the tangent line at P. Find the maximum area of

https://dl.doubtnut.com/l/_afDxwvI06Nj8
https://dl.doubtnut.com/l/_1TTlz9fqBOP7
https://dl.doubtnut.com/l/_E1RhojtVcdAi


the triangle PQR.

Watch Video Solution

131. Let f(x) = sin3x + ksin2x, -
π
2

< x <
π
2

. Find the interval in which k

should lie in order that f(x) has exactly one minimum and exactly one

maximum.

Watch Video Solution

132. 1 +
1
3! +

1
5! +

1
7! + ......∞ is equal to

A. 
1
2 e +

1
e

B. 
1
2 e -

1
e

C. e

D. e - 1

Answer: B

( )
( )

https://dl.doubtnut.com/l/_E1RhojtVcdAi
https://dl.doubtnut.com/l/_i03EM2ZMmh1o
https://dl.doubtnut.com/l/_tjU5T7To9VZB


Watch Video Solution

133. Show that the semivertical angle of a cone of given slant height and

maximum volume is tan - 1√2.

Watch Video Solution

134. 
2
1!

+
3
2!

+
4
3!

+ ......∞ is equal to

A. e - 1

B. 2e - 1

C. 2e

D. 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_tjU5T7To9VZB
https://dl.doubtnut.com/l/_iv0mYICYfBUk
https://dl.doubtnut.com/l/_CWxUS80KdLD0
https://dl.doubtnut.com/l/_XphoBZvc7pIg


135. A curve y=f(x) passes through the point P(1,1). The normal to the curve

at P is a(y-1)+(x-1)=0. If the slope of the tangent at any point on the curve

is proportional to the ordinate of the point, �nd the equation of the

curve.

Watch Video Solution

136. 
1
2! +

2
3! +

3
4! + ......∞ is equal to

A. e

B. e - 1

C. e + 1

D. 1

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_XphoBZvc7pIg
https://dl.doubtnut.com/l/_MO7Kg5CPgpH8


137. 
1 +

1

2 ! +
2

3 ! +
22

4 ! +
23

5 ! + .... . ∞

1 +
1

2 ! +
1

4 ! +
1

6 ! + .... ∞
 equals

A. 
e
4

B. 8e

C. 
e
2

D. 
e e2 + 1

2 e2 - 1

Answer: C

Watch Video Solution

( )
( )

138. The sum of the surface of a sphere and a cube is given. Prove that the

sum of their volumes is least when the diameter of the sphere is equal to

the edge of the cube.

Watch Video Solution

https://dl.doubtnut.com/l/_61sQk2htUUiQ
https://dl.doubtnut.com/l/_nIirm4dQ7k15


139. Find the area bounded by the parabola y2 = 9x and the straight line 

x - y + 2 = 0

Watch Video Solution

140. In a certain culture, the number of bacteria at any instant increases

at a rate proportional to the cube root of the number present at that

instant. If the number becomes 8 times in 3 hours, when the number will

be 64 times?

Watch Video Solution

141. Show that the length of the tangent to the curve xmyn = am+n at any

point of it, intercepted between the coordinate axes is divided internally

by the point of contact in the ratio m:n.

Watch Video Solution

https://dl.doubtnut.com/l/_PGShiSSTuub7
https://dl.doubtnut.com/l/_b5KpZRKR4rsp
https://dl.doubtnut.com/l/_SU6Im4MLNfBJ
https://dl.doubtnut.com/l/_tlyIVj4ARdC9


142. Area bounded by the parabola 2y = x2 and the straight line x = y - 4is

Watch Video Solution

143. Show that the locus of the midpoints of the chords of the circle

x2 + y2 = a2 which are tangent to the hyperbola 
x2

a2 -
y2

b2 = 1 is 

x2 + y2 2 = a2x2 - b2y2.

Watch Video Solution

( )

144. Find the equation of the curve whose length of the tangent at any

point on ot, intercepted between the coordinate axes is bisected by the

point of contact.

Watch Video Solution

https://dl.doubtnut.com/l/_tlyIVj4ARdC9
https://dl.doubtnut.com/l/_HEtarwwBC0s0
https://dl.doubtnut.com/l/_sjfxdP6U1BCk


Vector and Three Dimensional Coordinate Geometry

145. Find those values of a for which the function 

f(x) =
√a + 4

1 - a
- 1 x5 - 3x + log5  

is decreasing for all real values of x.

Watch Video Solution

( )

146. The function y = alog|x| + bx2 + x has two extreme values for x = - 1

and x=2. Find the values of a and b.

Watch Video Solution

1. Find the angle between the vectors →a = î - ĵ + k̂ and 
→
b = î + ĵ - k̂.

Watch Video Solution

https://dl.doubtnut.com/l/_uDF80uGmZkoM
https://dl.doubtnut.com/l/_W9lNpAAVPDc1
https://dl.doubtnut.com/l/_uRH62hpEkHCF
https://dl.doubtnut.com/l/_isaUn79WLv9L


2. Given →a = 2î + λĵ + k̂ and 
→
b = î + 2ĵ + 3k̂ are two perpendicular vectors,

�nd λ.

Watch Video Solution

3. Vectors →a,
→
b and →c  are such that →a +

→
b + →c =

→
0 and →a | = 2, |

→
b ∣ = 4

and →c = 6, prove that, →a.
→
b +

→
b. →c + →c . →a = - 28.

Watch Video Solution

| |

| |

4. Find the cosine of the angle made by the vector 2î - 3ĵ + 6k̂  with the

posititve z-axis.

Watch Video Solution

( )

5. For what value of a, the vectors 2î - 3ĵ + 4k̂ and aî - 6ĵ + 8k̂ are collinear

?

Watch Video Solution

https://dl.doubtnut.com/l/_isaUn79WLv9L
https://dl.doubtnut.com/l/_V5qHZDYk97rl
https://dl.doubtnut.com/l/_PrLiGkj3ZSPQ
https://dl.doubtnut.com/l/_rOYDjuCvnnks


Watch Video Solution

6. The vector →a is perpendicular to each of the vectors 

→
b = 4→̂i + 5ĵ - k̂, →c = î - 4ĵ + 5k̂ and →a.

→
d = 21, where 

→
d = 3î + ĵ - k̂, �nd the

vector →a.

Watch Video Solution

7. The vectors 
29
3
î - 4ĵ + 5k̂, 2î + mĵ + k̂ and 

→
i + 2ĵ + k̂ are coplanar, �nd m.

Watch Video Solution

8. The position vectors of the vertices A,B,C of the triangle ABC are

î + ĵ + k̂ , î + 5ĵ - k̂  and 2î + 3ĵ + 5k̂  respectively. Find the greatest

angle of the triangle.

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_rOYDjuCvnnks
https://dl.doubtnut.com/l/_j2ehuR7unpLs
https://dl.doubtnut.com/l/_JbYhy6K4fFOy
https://dl.doubtnut.com/l/_IcIhgxpRzN6e


9. Show, by vector method, that the angle in a semicircle is a right angle.

Watch Video Solution

10. →a = 3î - 4ĵ - 4k̂,
→
b = 3î + ĵ + 3k̂ and →c = î - 2ĵ + k̂ are three edges of a

rectangular parallelopiped, prove that the volume of the parallelopiped is

49 cu unit.

Watch Video Solution

11. If the vectors →a = 2î - ĵ + k̂,
→
b = î + mĵ - 3k̂ and →c = 3î - 4ĵ + 5k̂ are

coplanar, then �nd m.

Watch Video Solution

12. Find the equation of the plane which contains the line of intersection

of the planes →r . î + 2ĵ + 3k̂ - 4 = 0 and →r . 2î + ĵ - k̂ + 5 = 0 and which( ) ( )

https://dl.doubtnut.com/l/_gIwFrn0zFPbn
https://dl.doubtnut.com/l/_5RqZZqWcXTMD
https://dl.doubtnut.com/l/_EWAKDotrf1Hn
https://dl.doubtnut.com/l/_AkEf43a0u5Pf


is perpendicular to the plane →r . 5î + 3ĵ - 6k̂ + 8 = 0

Watch Video Solution

( )

13. Find the cartesian and vector equations of the planes through the line

of intersection of the planes →r . 2î + 6ĵ + 12 = 0 and →r . 3î - ĵ + 4k̂ = 0

which are at a unit distance from the origin.

Watch Video Solution

( ) ( )

14. Find the equation of the plane passing through the line of

intersection of the planes →r . î + ĵ + k̂ = 1 and →r . 2î + 3ĵ - k̂ + 4 = 0

and parallel to x-axis.

Watch Video Solution

( ) ( )

15. Find the coordinates of the foot of the perpendicular drawn from the

point A(1,2,1) on the line joining the points B(,1,4,6) and C(5,4,4,).

https://dl.doubtnut.com/l/_AkEf43a0u5Pf
https://dl.doubtnut.com/l/_d4v6pPPjadbM
https://dl.doubtnut.com/l/_Jt1kYzXuSjU7
https://dl.doubtnut.com/l/_7NxLFcZ2MbwC


Watch Video Solution

16. Find the vector equation of the following plane in scalar product form

: 

→r = î + ĵ + λ î + 2ĵ - k̂ + μ - î + ĵ - 2k̂

Watch Video Solution

( ) ( ) ( )

17. Find the distance of the point ( - 1, - 5, - 10) from point of

intersection of the line →r = 2î - ĵ + 2k̂ + λ 3î + 4ĵ + 2k̂  and the plane 

→r . î - ĵ + k̂ = 5.

Watch Video Solution

( ) ( )
( )

18. Find the equation of the plane passing through the point (1,2,1) and

perpendicular to the line joining the points (1,4,2) and (2,3,5). Also �nd the

https://dl.doubtnut.com/l/_7NxLFcZ2MbwC
https://dl.doubtnut.com/l/_WJGwURJacvkN
https://dl.doubtnut.com/l/_Q4VqCMVJd3Jd
https://dl.doubtnut.com/l/_XSU09ZVucxQm


coordinates of the foot of the perpendicular and the perpendicular

distance of the point (4,0,3) from the above found plane.

Watch Video Solution

19. Find the equation of the plane passing through the points (3,4,1) and

(0,1,0) and parallel to the line 
x + 3

2
=
y - 3

7
=
z - 2

5
.

Watch Video Solution

20. Find the equation of the plane passing through the points (3,1,1),

(1 - 2, 3) and parallel to y-axis.

Watch Video Solution

21. Find the vector equation of the line passing through the point

(2, - 3, 1) and parallel to the planes →r . 2î - 3ĵ - k̂ = 3 and 

→r . î + ĵ - k̂ = 4.

( )
( )

https://dl.doubtnut.com/l/_XSU09ZVucxQm
https://dl.doubtnut.com/l/_wQpxviYNinY1
https://dl.doubtnut.com/l/_focaMtOxWPPb
https://dl.doubtnut.com/l/_x0o968hxY6JT


Watch Video Solution

22. Show that the line whose vector equation is

→r = 2î - 2ĵ + 3k̂ + λ î - î + 4k̂  is parallel to the plane whose vector

equation is →r .
→
i + 5ĵ + k̂ = 5. Also, �nd the distance between them.

Watch Video Solution

( ) ( )
( )

23. Show that the line 
x + 3

4 =
y - 5
-1 =

z + 7
2  lies in the plane 

x - 2y - 3z - 8 = 0.

Watch Video Solution

24. Find the angle between the line 
x - 2

1
=
y + 1

3
=
z - 4

2
 and the plane 

3x - 2y + 4z = 6.

Watch Video Solution

https://dl.doubtnut.com/l/_x0o968hxY6JT
https://dl.doubtnut.com/l/_CV3OKjLXQdSi
https://dl.doubtnut.com/l/_Cum068qVk1Wl
https://dl.doubtnut.com/l/_wd8AfnpGhsXL
https://dl.doubtnut.com/l/_SIECVxBQTLYE


25. Find the vector and cartesion equations of a plane containing the two

lines →r = 2ĵ + ĵ - 3k̂ + λ î + 2ĵ + 5k̂  and →r = 3î + 3ĵ + 2k̂ + μ 3î - 2ĵ + 5k̂

.Also show that the line →r = 2î + 5ĵ + 2k̂ + p 3î - 2ĵ + 5k̂  lies in the plane.

Watch Video Solution

( ) ( )
( )

26. Find the vector equation of the plane that contains the lines

→r = î + ĵ + λ î + 2ĵ - k̂  and →r = î + ĵ + μ - î + ĵ - 2k̂ .Also �nd the

length of the perpendicular drawn from the point (2,1,4) to the plane thus

obtained.

Watch Video Solution

( ) ( ) ( ) ( )

27. The equation of a line are 
4 - x

2
=
y + 3

2
=
z + 2

1
. Find the direction

cosines of a line parallel to the above line.

Watch Video Solution

https://dl.doubtnut.com/l/_SIECVxBQTLYE
https://dl.doubtnut.com/l/_vjZTTvAsZXAA
https://dl.doubtnut.com/l/_QBTje75jH6ei
https://dl.doubtnut.com/l/_UTOH8VuotNMX


28. Find the equation of a line passing through the point P(2, - 1, 3) and

perpendicular to the lines →r = î + ĵ - k̂ + λ 2î - 2ĵ + k̂  and 

→r = 2î - ĵ - 3k̂ + μ î + 2ĵ + 2k̂ .

Watch Video Solution

( ) ( )
( ) ( )

29. If the lines x = a1y + b1, z = c1y + d1 and x = a2y + b2, z = c2y + d2 are

perpendicular, prove that, 1 + a1a2 + c1c2 = 0.

Watch Video Solution

30. Computting the shortest between the following pair of lines

determine whether they intersect or not: 

→r = - 3î + 6ĵ + λ - 4î + 3î + 2k̂  and →r = - 2î + 7k̂ + μ - 4î + ĵ + k̂

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_UTOH8VuotNMX
https://dl.doubtnut.com/l/_BfbAsUTxurap
https://dl.doubtnut.com/l/_izJKN5C98OOw


31. Find whether the lines →r = î - ĵ - k̂ + λ 2î + ĵ  and 

→r = 2î - ĵ + μ î + ĵ - k̂  intersect or not. If intersecting �nd their point

of intersection.

Watch Video Solution

( ) ( )
( ) ( )

32. If the area bounded by the curves y2 = 4ax and x2 = 4ay is 
16a2

3
 sq-

unit then �nd the area bounded by y2 = 2xandx2 = 2y

Watch Video Solution

33. Find the equation of the line passing through the point (1, 2, - 4) and

perpendicualr to two lines 

x - 8
3

=
y + 19

-16
=
z - 10

7
 and 

x - 15
3

=
y + 29

8
=
z - 5
-5

.

Watch Video Solution

https://dl.doubtnut.com/l/_RfOoGezCYIyF
https://dl.doubtnut.com/l/_FNZNOdYQOI0P
https://dl.doubtnut.com/l/_5CD945PzkGd0


34. Find the coordinate of the foot of the perpendicular, the equation of

the perpendicular and the perpendicular distance of the point P(3,2,1)

from the plane 2x - y + z + 1 = 0. Find also the image of the point in the

plane.

Watch Video Solution

35. Find the equation of the plane passing through the point (1,1,1) and

containing the line 

→r = - 3î + ĵ + 5k̂ + λ 3î - ĵ - 5k̂   

Also show that the plane contains the line 

→r = - î + 2ĵ + 5k̂ + λ î - 2ĵ - 5k̂ .

Watch Video Solution

( ) ( )

( ) ( )

36. Find the shortest distance between the following the following lines

whose vector equations are 

→r = (1 - t)î + (t - 2)ĵ + (3 - 2t)k̂ and →r = (s - 1)î + (2s - 1)ĵ + (2s + 1)k̂.

https://dl.doubtnut.com/l/_mAv4J9P2XVhn
https://dl.doubtnut.com/l/_e867guBbQxWz
https://dl.doubtnut.com/l/_0fQ15rc8xuCD


Probability

Watch Video Solution

37. Find the equation of a line passing throught the points A(0,6,-9) and

B(-3,-63). If D is the foot of the perpendicular drawn from a point C(7,4,-1)

on the line AB, then �nd the coordinates of D and the equation of line CD.

Watch Video Solution

1. In a school, there are 1000 students, out of which 430 are girls. It is

known that out of 430, 10% of the girls study in class XII. What is the

probability that a student chosen randomly studies in class XII, given that

the chosen student is a girl ?

Watch Video Solution

https://dl.doubtnut.com/l/_0fQ15rc8xuCD
https://dl.doubtnut.com/l/_xqxILjhEaz01
https://dl.doubtnut.com/l/_QfPvkBAYYiS1


2. On a multiple choice examination with three possible answers(out of

which only one is correct) for each of the �ve questions, what is the

probability that a candidate would get four or more correct answers just

by guessing ?

Watch Video Solution

3. There are two bags, bag I and bagII. Bag I contains 4 white 3 red balls

while bag II contains 3 white and 7 red balls. One ball is drawn at random

from one of the bags and it is found to be white. Find the probability that

it was drawn from bag I.

Watch Video Solution

4. In a class, 5% of the boys and 10% of the girls have an IQ more than

150. In the class 60% of the students are boys and rest girls. If a student

is selected at random and found to have an IQ of more that 150, �nd the

probability that the student is a boy.

https://dl.doubtnut.com/l/_xVjystp55ZWU
https://dl.doubtnut.com/l/_U9TQIsogeFyL
https://dl.doubtnut.com/l/_49JGA8wWe6wE


Watch Video Solution

5. A bag contains 4 red and 4 black balls. Another bag contains 2 red and

6 black balls. One of the bags is selected at random and a ball is drawn

from the bag which is found to be red. Find the probability that the ball is

drawn from the �rst bag.

Watch Video Solution

6. Three cards are drawn seccessively with replacement from a well

shu�ed pack of 52 playing cards. If getting a card of spade is considered

success, �nd the probability distribution of the number of successes.

Watch Video Solution

7. Calculate the value of : (i) - 22

Watch Video Solution

https://dl.doubtnut.com/l/_49JGA8wWe6wE
https://dl.doubtnut.com/l/_vf50WwpM3N1A
https://dl.doubtnut.com/l/_NEBTGdlGDdAM
https://dl.doubtnut.com/l/_DwiCgEK1WTvW


8. Two groups are competing for the position on the Board of Directors of

a corporation. The probabilities that the �rst and the second groups will

win are 0.6 and 0.4 respectively. Further, if the �rst group wins, the

probability of introducing a new product is 0.7 and the corresponding

probability in 0.3 if the second group wins. Find the probability that the

new product was introduced by the second group,

Watch Video Solution

https://dl.doubtnut.com/l/_DwiCgEK1WTvW
https://dl.doubtnut.com/l/_2G2xT2tBZwuW

