
MATHS

BOOKS - CENGAGE MATHS (HINGLISH)

THREE-DIMENSIONAL GEOMETRY

Illustration

1. If  are the an gles which a directed line makes with the

positive directions of the co-ordinates axes, then �nd the value of

Watch Video Solution

α, β, andγ

sin2 α + sin2 β + sin2 γ.

2. A line  through origin  is inclined at 

respectivley. Then �nd the angle at which it is inclined to 

OP O 300and450 → OXandOY ,

OZ.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_2JtRbUAF6RLU
https://dl.doubtnut.com/l/_4yqnPSKs4tnb


Watch Video Solution

3.  is a triangle and  If

the median through  is equally inclined to the axes, then �nd the value

of 

Watch Video Solution

ABC A = (235)
.
B = ( − 1, 3, 2)andC = (λ, 5, μ).

A

λandμ.

4. A line passes through the points  Find te

direction cosines o� the line if the line makes an acute angle with the

positive direction of the x-axis.

Watch Video Solution

(6, − 7, − 1)and(2, − 3, 1).

5. Find the ratio in which the  plane divides the join of the points 

Watch Video Solution

y − z

( − 2, 4, 7)and(3, − 5, 8).

https://dl.doubtnut.com/l/_4yqnPSKs4tnb
https://dl.doubtnut.com/l/_xsHzdMQ5E0rG
https://dl.doubtnut.com/l/_BXR58lIU6psx
https://dl.doubtnut.com/l/_ZQRFk7bN0Ead


6. If  are three collinear

points, then �nd the ratio in which point  divides 

Watch Video Solution

A(3, 2, − 4), B(5, 4, − 6)andC(9, 8, − 10)

C AB.

7. If the sum of the squares of the distance of a point from the three

coordinate axes is 36, then �nd its distance from the origin.

Watch Video Solution

8. A line makes angles and with the diagonals of a cube, prove

that 

Watch Video Solution

α, β, γ δ

cos2 α + cos2 β + cos2 γ + cos2 δ =
4
3

9. Find the angle between the line whose direction cosines are given by

l + m + n = 0and2l2 + 2m2 − n2 − 0.

https://dl.doubtnut.com/l/_4kDYcLolx74Y
https://dl.doubtnut.com/l/_8uzDd8otDilJ
https://dl.doubtnut.com/l/_EThAHzXvpfzY
https://dl.doubtnut.com/l/_TOUACLvBTMad


Watch Video Solution

10. A mirror and a source of light are situated at the origin  and at a

point on  respectively. A ray of light from the source strikes the

mirror and is re�ected. If the direction ratios of the normal to the plane

are  then �nd the  of the re�ected ray.

Watch Video Solution

O

OX,

1, − 1, 1, DCs

11. The Cartesian equation of a line is  . Find

the vector equation of the line.

Watch Video Solution

= =
x − 3

2

y + 1

−2

z − 3

5

12. The Cartesian equations of a line are 

Find its direction ratios and also �nd a vector equation of the line.

Watch Video Solution

6x − 2 = 3y + 1 = 2z − 2.

https://dl.doubtnut.com/l/_TOUACLvBTMad
https://dl.doubtnut.com/l/_ofoYmvuzyN13
https://dl.doubtnut.com/l/_DdPJCvukC2kv
https://dl.doubtnut.com/l/_Wvfai35nfj12


13. A line passes through the point with position vector  and

is in the direction of  Find the equations of the line in

vector and Cartesian forms.

Watch Video Solution

2 î − 3ĵ + 4k̂

3 î + 4ĵ − 5k̂.

14. Find the vector equation of line passing through

 Also �nd its Cartesian equations.

Watch Video Solution

A(3, 4 − 7)andB(1, − 1, 6).

15. Find Cartesian and vector equation of the line which passes through

the point  and parallel to the line given by 

 .

Watch Video Solution

( − 2, 4, − 5)

= =
x + 3

3

y − 4

5

z + 8

6

https://dl.doubtnut.com/l/_3KBxVQMpUaUG
https://dl.doubtnut.com/l/_TPGIti4RQdmm
https://dl.doubtnut.com/l/_RRO5PF7mrRA4


16. Find the equation of a line which passes through the point 

and which has equal intercepts on the axes.

Watch Video Solution

(2, 3, 4)

17. Find the points where line  intersects 

 planes.

Watch Video Solution

= =
x − 1

2

y + 2

−1
z

1

xy, yzandzx

18. Find the equation of line  in

symmetric form. Find the direction of the line.

Watch Video Solution

x + y − z − 3 = 0 = 2x + 3y + z + 4

19. Find the vector equation of the line passing through the point

 and perpendicular to the two lines: (1,  2,   4)

https://dl.doubtnut.com/l/_Ze4V50NMjbNZ
https://dl.doubtnut.com/l/_Drge8O9IB2MI
https://dl.doubtnut.com/l/_zPKk5qGE9xKM
https://dl.doubtnut.com/l/_GgFV1vg7gOFI


 and 

Watch Video Solution

= =
x − 8

3

y + 19

−16

z − 10

7
= =

x − 15

3

y − 29

8

z − 5

−5

20. If

are two lines, then �nd the equation of acute angle bisector of two lines.

Watch Video Solution

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

→
r = ( î + 2ĵ + 3k̂) + μ( î + ĵ

21. Find the equation of the line drawn through point (1, 0, 2) to meet the

line  at right angles.

Watch Video Solution

= =
x + 1

3

y − 2

−2

z1

−1

22. Line  is parallel to vector  and passes

through a point  and line  is parallel vector 

 and point  Now a line  parallel to a vector 

L1
→
α = − 3 î + 2ĵ + 4k̂

A(7, 6, 2) L2

→
β = 2 î + ĵ + 3k̂ B(5, 3, 4). L3

https://dl.doubtnut.com/l/_GgFV1vg7gOFI
https://dl.doubtnut.com/l/_n2xeqtNG6xkM
https://dl.doubtnut.com/l/_M9nuyUL0pz3r
https://dl.doubtnut.com/l/_UGr3ih1VF8zm


 intersects the lines  at points 

respectively, then �nd 

Watch Video Solution

→
r = 2 î − 2ĵ − k̂ L1andL2 CandD,

∣
∣
∣

→
C D

∣
∣
∣
.

23. Find the coordinates of a point on the  atg a

distance  from the point 

Watch Video Solution

= = z
x − 1

2

y + 1

−3

4√14 (1, − 1, 0).

24. Find the angle between the following pair of lines : 

i. 

ii. 

Watch Video Solution

→
r = 2 î − 5ĵ + k̂ + λ(3 î + 2ĵ + 6k̂) and

→
r = 7 î − 6k̂ + μ( î + 2ĵ + 2k̂

= = and = =
x

2

y

2
z

1

x − 5

4

y − 2

1

z − 3

8

https://dl.doubtnut.com/l/_UGr3ih1VF8zm
https://dl.doubtnut.com/l/_XqKT7q1qt9IV
https://dl.doubtnut.com/l/_aTKA8QaiIsBE


25. Find the values  so that line

 are at

right angles.

Watch Video Solution

p

= = and = =
1 − x

3

7y − 14

2p

z − 3

2
7 − 7x

3p

y − 5

1

6 − z

5

26. Find the acute angle between the lines

are the roots of the cubic equation 

Watch Video Solution

= = and = = = wherel > m > n,
x − 1

l

y + 1

m

1

n

x + 1

m

y − 3

n

z − 1

l

x3 + x2 − 4x = 4.

27. Fid the condition if lines

 are

perpendicular.

Watch Video Solution

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

https://dl.doubtnut.com/l/_w6RXT6UruBqP
https://dl.doubtnut.com/l/_X7lO2M2ha1QO
https://dl.doubtnut.com/l/_5ME1f535gW4u
https://dl.doubtnut.com/l/_CtN9qEkFR1qS


28. Find the coordinates of the foot of the perpendicular drawn from

point  to the join of points 

Watch Video Solution

A(1, 0, 3) B(4, 7, 1)andC(3, 5, 3).

29. Find the length of the perpendicular drawn from point  to line

Watch Video Solution

(2, 3, 4)

= = .
4 − x

2

y

6

1 − z

3

30. Find the shortest distance between the lines

 .

Watch Video Solution

= = and = =
x − 1

2

y − 2

3

z − 3

4

x − 2

3

y − 4

4

z − 5

5

31. Determine whether the following pair of lines intersect or not. i.

Watch Video Solution

→
r = î − ĵ + λ(2 î + k̂),

→
r = 2 î − ĵ + μ( î + ĵ − k̂)

https://dl.doubtnut.com/l/_CtN9qEkFR1qS
https://dl.doubtnut.com/l/_Mdn4VbsOfMlk
https://dl.doubtnut.com/l/_lJc1sX9itJ0u
https://dl.doubtnut.com/l/_egWGXGTNujVf


32. Find the shortest distance between the lines

.

Watch Video Solution

→
r = ( î + 2ĵ + k̂) + λ(2 î + ĵ + 2k̂) and

→
r = 2 î − ĵ − k̂ + μ(2 î + ĵ +

33. If the straighat lines

with parameters s and t respectively, are coplanar, then  equals (A) 

(B)  (C)  (D) 

Watch Video Solution

x = 1 + s, y = − 3 − λs, z = 1 + λs and x = , y = 1 + t, z = 2 − t
t

2

λ −
1

2

−1 −2 0

34. Find the equation of a line which passes through the point 

and intersects the lines

(1, 1, 1)

= = and = = .
x − 1

2

y − 2

3

z − 3

4

x + 2

1

y − 3

2

z + 1

4

https://dl.doubtnut.com/l/_egWGXGTNujVf
https://dl.doubtnut.com/l/_vSj08T3fCxCu
https://dl.doubtnut.com/l/_Pq56o38yNXnW
https://dl.doubtnut.com/l/_RyU0z3LzG6BZ


Watch Video Solution

35. Find the equation of plane which is at a distance  from the

origin and is normal to vector .

Watch Video Solution

4

√14

2 î + ĵ − 3k̂

36. Find the unit vector perpendicular to the plane

.

Watch Video Solution

→
r ⋅ (2 î + ĵ + 2k̂) = 5

37. Find the distance of the plane  from the origin.

Watch Video Solution

2x − y − 2z − 9 = 0

https://dl.doubtnut.com/l/_RyU0z3LzG6BZ
https://dl.doubtnut.com/l/_T00g14donahF
https://dl.doubtnut.com/l/_tv4vV4WCfoL8
https://dl.doubtnut.com/l/_qsUUbKMzqgvb


38. Find the vector equation of a line passing through  and

perpendicular to theplane 

Watch Video Solution

3 î − 5ĵ + 7k̂

3x − 4y + 5z = 8.

39. Find the equation of the plane passing through the point 

having  as the direction ratio is of the normal to the plane.

Watch Video Solution

(2, 3, 1)

(5, 3, 2)

40. If O be the origin and the coordinates of P be  , then

�nd the equation of the plane passing through P and perpendicular to

OP.

Watch Video Solution

(1,  2,   3)

https://dl.doubtnut.com/l/_d38fi1z07FHA
https://dl.doubtnut.com/l/_ZwudDA66TD6l
https://dl.doubtnut.com/l/_qbfUf2U0NG9r


41. Find the equation of the plane such that image of point  in it

is

Watch Video Solution

(1, 2, 3)

( − 1, 0, 1).

42. Find the equation of the plane passing through

  Also �nd a unit vector

perpendicular to this plane.

Watch Video Solution

A(2, 2, − 1), B(3, 4, 2)andC(7, 0, 6).

43. Show that the line of intersection of the planes

 is equally inclined

to . Also �nd the angleit makes with .

Watch Video Solution

→
r ⋅ ( î + 2ĵ + 3k̂) = 0 and

→
r ⋅ (3 î + 2ĵ + k̂) = 0

î and k̂ ĵ

https://dl.doubtnut.com/l/_qe9awrcp8AiM
https://dl.doubtnut.com/l/_3VChJFziFXqr
https://dl.doubtnut.com/l/_l76N8auaMV1T


44. Find the vector equation of the following planes in cartesian form : 

.

Watch Video Solution

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

45. Prove that the plane  contains the line 

Watch Video Solution

→
r ⋅ ( î + 2ĵ − k̂) = 3

→
r = î + ĵ + λ(2 î + ĵ + 4k̂).

46. Find the equation of the plane which parallel to the lines

 and is

passing through the point (0, 1, -1).

Watch Video Solution

→
r = î + ĵ + λ(2 î + ĵ + 4k̂) and = =

x + 1

−3

y − 3

2

z + 2

1

https://dl.doubtnut.com/l/_KWMmOMWuxXEp
https://dl.doubtnut.com/l/_eBu8yHmtyfoL
https://dl.doubtnut.com/l/_HQ8bjvZc5jDg


47. If a plane meets the equations axes at  such that the

centroid of the triangle is  then �nd the equation of the plane.

Watch Video Solution

A, BandC

(1, 2, 4),

48. Find the equation of the plane through (3,4,-1) which is parallel to the

plane 

Watch Video Solution

→
r . (2 î − 3ĵ + 5k̂) + 7 = 0

49. Find the angle between the planes

.

Watch Video Solution

2x + y − 2x + 3 = 0 and
→
r ⋅ (6 î + 3ĵ + 2k̂) = 5

50. Show that 

are perpendicular to  planes, respectively.

ax + by + r = 0, by + cz + p = 0andcz + ax + q = 0

x − y, y − zandz − x

https://dl.doubtnut.com/l/_YAydqvaEdB0R
https://dl.doubtnut.com/l/_PzlbuLDsYDtf
https://dl.doubtnut.com/l/_A4i1Sx9amo6O
https://dl.doubtnut.com/l/_gZsdwDY2Hrtd


Watch Video Solution

51. Reduce the equation of line  in

symmetrical form. Or Find the line of intersection of planes

Watch Video Solution

x − y + 2z = 5adn3x + y + z = 6

x − y + 2z = 5and3x + y + z = 6.

52. Find the angle between the lines

Watch Video Solution

x − 3y − 4 = 0, 4y − z + 5 = 0andx + 3y − 11 = 0, 2y = z + 6 = 0.

53. If the line  intersect the line 

then �nd the value of  are the angles of

a triangle.

Watch Video Solution

x = y = z

s ∈ A
.
x + s ∈ B

.
y + s ∈ C

.
z = 2d2, s ∈ 2A

.
x + s ∈ 2B

.
y + s ∈ 2C

.
z = d2,

whereA, B, C
sinA

2

.
sinB

2

.
sinC

2

https://dl.doubtnut.com/l/_gZsdwDY2Hrtd
https://dl.doubtnut.com/l/_IH9cd4eafmzU
https://dl.doubtnut.com/l/_rJxzoy0Sj7Hw
https://dl.doubtnut.com/l/_bv05zxSfRiwV


Watch Video Solution

54. Find the point of intersection of line passing through  and

the intersection lines

 with the 

plane.

Watch Video Solution

(0, 0, 1)

x + 2u + z = 1, − x + y − 2zandx + y = 2, x + z = 2 xy

55. A horizontal plane  is given. Find a line of greatest

slope passes through the point  in the plane 

Watch Video Solution

4x − 3y + 7z = 0

(2, 1, 1) 2x + y − 5z = 0.

56. Find the equation of the plane passing through the points 

and  and perpendicular to the plane 

Watch Video Solution

( − 1, 1, 1)

(1, − 1, 1) x + 2y + 2z = 5.

https://dl.doubtnut.com/l/_bv05zxSfRiwV
https://dl.doubtnut.com/l/_j9OMkuzVof2p
https://dl.doubtnut.com/l/_ZswHLfCbo76O
https://dl.doubtnut.com/l/_KR7SXBYQseLn
https://dl.doubtnut.com/l/_tnSsNnMiaCJb


57. Find ten equation of the plane passing through the point 

and containing the line  .

Watch Video Solution

(0, 7, − 7)

= =
x + 1

−3

y − 3

2

z + 2

1

58. Find the distance of the point  from the line 

 measured parallel to the plane 

Watch Video Solution

P (3, 8, 2)

(x − 1) = (y − 3) = (z − 2)
1

2

1

4

1

3

3x + 2y − 2z + 15 = 0.

59. Find the distance of the point (1,0,-3) from plane x-y-z=9 measured

parallel to the line 

Watch Video Solution

= =
x − 2

2

y + 2

2

z − 6

−6

https://dl.doubtnut.com/l/_tnSsNnMiaCJb
https://dl.doubtnut.com/l/_b76kpeOzj8mA
https://dl.doubtnut.com/l/_Ouul42CNUIO5


60. Find the equation of the projection of the line

 on the plane 

Watch Video Solution

= =
x − 1

2

y + 1

−1

z − 3

4
x + 2y + z = 9.

61. Find the angle between the line 

and the plane 

Watch Video Solution

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

ver. (2 î − ĵ + k̂) = 4

62. Find the vector equation of the line passing through (1, 2, 3) and

parallel to the planes

.

Watch Video Solution

→
r ⋅ ( î − ĵ + 2k̂) = 5 and

→
r ⋅ (3 î + ĵ + k̂) = 6

https://dl.doubtnut.com/l/_rF7urSS1bLWX
https://dl.doubtnut.com/l/_vM37ZrWk6XWH
https://dl.doubtnut.com/l/_4yMz06BGO9VB


63. Find the equation of the plane which contains the line of intersection

of the planes 

and which is perpendicular to the plane 

Watch Video Solution

→
r . ( î + 2ĵ + 3k̂) − 4 = 0,

→
r . (2 î + ĵ − k̂) + 5 = 0

→
r . (5 î + 3ĵ − 6k̂) + 8 = 0

64. Find the equation of a plane containing the line of intersection of the

planes  passing through 

 .

Watch Video Solution

x + y + z − 6 = 0and2x + 3y + 4z + 5 = 0

(1, 1, 1)

65. The plane ax + by = 0 is rotated about its line of intersection with the

plane z = 0 through an angle . Prove that the equation of the plane in its

new position is 

Watch Video Solution

α

ax + by ± (√a2 + b2 tanα)z = 0

https://dl.doubtnut.com/l/_0ueqd7JuANSp
https://dl.doubtnut.com/l/_50yLb1tCcQm7
https://dl.doubtnut.com/l/_evj6AfkcKIl7
https://dl.doubtnut.com/l/_GWAD40p2cKoE


66. Find the length and the foot of the perpendicular from the point

 to the plane 

Watch Video Solution

(7, 14, 5) 2x + 4y − z = 2.

67. Find the locus of a point, the sum of squares of whose distance from

the planes  .

Watch Video Solution

x − z = 0, x − 2y + z = 0andx + y + z = 0is36

68. A ray of light passing through the point  , strikews the plane

 and on re�ection passes through point  Find

the coordinate so point 

Watch Video Solution

A(1, 2, 3)

xy + z = 12atB C(3, 5, 9).

B.

69. Find the distance between the parallel planes

x + 2y − 2z + 1 = 0and2x + 4y − 4z + 5 = 0.

https://dl.doubtnut.com/l/_GWAD40p2cKoE
https://dl.doubtnut.com/l/_nEib7kPJvHMz
https://dl.doubtnut.com/l/_vBpfe5iJH4Hg
https://dl.doubtnut.com/l/_C9bJGaZZwjN5


Watch Video Solution

70. Find the image of the line  in the plane 

Watch Video Solution

= =
x − 1

2

y + 1

−1

z − 3

4

3x − 3y + 10z − 26 = 0.

71. Find the equations of the bisectors of the angles between the planes

 and specify the plane

which bisects the acute angle and the plane which bisects the obtuse

angle.

Watch Video Solution

2x − y + 2z + 3 = 0and3x − 2y + 6z + 8 = 0

72. Find the equation of a sphere whose centre is  radius is 

Watch Video Solution

(3, 1, 2) 5.

https://dl.doubtnut.com/l/_C9bJGaZZwjN5
https://dl.doubtnut.com/l/_qMC7RfTg3xtP
https://dl.doubtnut.com/l/_cW8vuso7RYpn
https://dl.doubtnut.com/l/_aO8CctUpzXPw
https://dl.doubtnut.com/l/_DXH3gDEhZXza


73. Find the equation of the sphere passing through (0, 0, 0), (1, 0, 0) and

(0, 0, 1).

Watch Video Solution

74. Find the equation of the sphere which has centre at the origin and

touches the line 

Watch Video Solution

2(x + 1) = 2 − y = z + 3.

75. Find the equation of the sphere which passes through

 and whose centre lies on the plane 

Watch Video Solution

(10, 0), (0, 1, 0)and(0, 0, 1)

3x − y + z = 2.

76. Find the equation of a sphere which passes through

 and has radius as small as possible.(1, 0, 0)(0, 1, 0)and(0, 0, 1),

https://dl.doubtnut.com/l/_DXH3gDEhZXza
https://dl.doubtnut.com/l/_n4p4mNvsbzkr
https://dl.doubtnut.com/l/_BzyvyGOJjjK0
https://dl.doubtnut.com/l/_gBtciohBYk3X


Watch Video Solution

77. Find the locus of appoint which moves such that the sum of the

squares of its distance from the points

Watch Video Solution

A(1, 2, 3), B(2, − 3, 5)andC(0, 7, 4)is120.

78. Find the equation of the sphere described on the joint of points

 having position vectors 

respectively, as the diameter. Find the center and the radius of the

sphere.

Watch Video Solution

AandB 2 î + 6ĵ − 7k̂and − 2 î + 4ĵ − 3k̂,

79. Find the radius of the circular section in which the sphere  is

cut by the plane 

W t h Vid S l ti

∣
∣
→
r ∣

∣ = 5

→
r ⋅ ( î + ĵ + k̂) = 3√3

https://dl.doubtnut.com/l/_gBtciohBYk3X
https://dl.doubtnut.com/l/_rmbM1YPftfZJ
https://dl.doubtnut.com/l/_8TW4Q7pY6LUS
https://dl.doubtnut.com/l/_kpB0W0cwM7ID


Watch Video Solution

80. Show that the plane  touches the sphere 

Watch Video Solution

2x − 2y + z + 12 = 0

x2 + y2 + z2 − 2x − 4 + 2z − 3 = 0.

81. A variable plane passes through a �xed point  and cuts the

coordinate axes at points  Show that eh locus of the centre

of the sphere 

Watch Video Solution

(a, b, c)

A, B, andC.

OABCis + + = 2.
a

x

b

y

c

z

82. A sphere of constant radius  passes through the origin and meets

the axes at  Prove that the centroid of triangle  lies on

the sphere 

Watch Video Solution

k,

A, BandC. ABC

9(x2 + y2 + z2) = 4k2.

https://dl.doubtnut.com/l/_kpB0W0cwM7ID
https://dl.doubtnut.com/l/_9TSIos2iiowa
https://dl.doubtnut.com/l/_wgjqGDYGdsPp
https://dl.doubtnut.com/l/_gWQ1vuH2mYW8


Exercise 3 1

1. If the x-coordinate of a point  on the join of 

 then �nd its  coordinate.

Watch Video Solution

P

Q(22, 1)andR(5, 1, − 2)is4, z −

2. Find the distance of the point  from the x-axis.

Watch Video Solution

P (a, b, c)

3. If  is a vector of magnitude 21 and has direction ratios 

then �nd 

Watch Video Solution

→
r 2, − 3and6,

→
r .

4. If  is a point on the line segment joining 

 such that the projections of  on te axes are

P (x, y, z)

Q(2, 2, 4)andR(3, 5, 6)
→
O P

https://dl.doubtnut.com/l/_fMtYoOnN55Me
https://dl.doubtnut.com/l/_cDdfsBJ2m2cW
https://dl.doubtnut.com/l/_gDYZR0R0GX01
https://dl.doubtnut.com/l/_nuO38GsadMJ7


13/5, 19/5 and 26/5, respectively, then �nd the ratio in which  divides 

Watch Video Solution

P

QR.

5. If  is the origin,  with direction ratios  then

�nd the coordinates of 

Watch Video Solution

O OP = 3 −1, 2, and − 2,

P .

6. A line makes angles  with the coordinate axes. If 

 then �nd 

Watch Video Solution

α, βandγ

α + β = 900, γ.

7. The line joining the points  is parallel to the

line whose direction ratios are  Find the values of 

Watch Video Solution

−2, 1, − 8)and(a, b, c)

6, 2, and3. a, band ⋅

https://dl.doubtnut.com/l/_nuO38GsadMJ7
https://dl.doubtnut.com/l/_P0Qmzj7LW2B5
https://dl.doubtnut.com/l/_4LjMg88amzlS
https://dl.doubtnut.com/l/_7Xoq8znhDpTe


8. If a line makes angles  with threew-dimensional coordinate

axes, respectively, then �nd the value of 

Watch Video Solution

α, βandγ

cos 2α + cos 2β + cos 2γ.

9. A parallelepiped is formed by planes drawn through the points

 parallel to the coordinate planes. Find the length

of edges and diagonal of the parallelepiped.

Watch Video Solution

P (6, 8, 10)and(3, 4, 8)

10. Find the angel between any two diagonals of a cube.

Watch Video Solution

https://dl.doubtnut.com/l/_7Xoq8znhDpTe
https://dl.doubtnut.com/l/_KBGomPbJkijf
https://dl.doubtnut.com/l/_ivQRmr1B0J5O
https://dl.doubtnut.com/l/_QifFTuzuop8C


Exercise 3 2

11. Direction ratios of two lines are  Then the

lines are ______.

Watch Video Solution

a, b, cand1/bc, 1/ca, 1/ab.

12. Find the angle between the lines whose direction cosines are

connected by the relations 

Watch Video Solution

l + m + n = 0and2/m + 2nl − mn = 0.

1. Find the point where line which passes through point (1, 2, 3) and is

parallel to line  meets the -plane.

Watch Video Solution

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

https://dl.doubtnut.com/l/_rQayKU8Css4B
https://dl.doubtnut.com/l/_4j0f9psdYzdk
https://dl.doubtnut.com/l/_ZkmNJ7N7WDuh


2. Find the equation of the line passing through the points (1, 2, 3) and (-1,

0, 4).

Watch Video Solution

3. Find the vector equation of the line passing through the point

 which is parallel to the line 

Watch Video Solution

(2, − 1, − 1) 6x − 2 = 3y + 1 = 2z − 2.

4. Find the equation of the line passing through the point 

and perpendicular to the lines

Watch Video Solution

( − 1, 2, 3)

= = and = = .
x

2

y − 1

−3

z + 2

−2

x + 3

−1

y + 3

2

z − 1

3

https://dl.doubtnut.com/l/_FZCEfI75AGPb
https://dl.doubtnut.com/l/_nM1Qc6b2IHN1
https://dl.doubtnut.com/l/_GRJjwSAjzLLa


5. Find the equation of the line passing through the intersection

 and perpendicular to the lines 

 and also through

the point 

Watch Video Solution

( − 1, 2, 3)

= = and = = z.
x − 1

2

y − 2

−3

z − 3

4
x − 4

5

y − 1

2

(2, 1, − 2).

6. The straight line  is Parallel to x-axis Parallel

to the y-axis Parallel to the z-axis Perpendicular to the z-axis

Watch Video Solution

= =
x − 3

3

y − 2

1

z − 1

0

7. Find the angel between the lines

Watch Video Solution

2x = 3y = − zand6x = − y = − 4z.

https://dl.doubtnut.com/l/_P7jFkU0vFJt7
https://dl.doubtnut.com/l/_jpJKrBuP0e6O
https://dl.doubtnut.com/l/_ksXitr9j7GqV


8. If the lines 

are at right angel, then �nd the value of 

Watch Video Solution

= = and = =
x − 1

−3

y − 2

2k

z − 3

−2

x − 1

3k

y − 5

1

z − 6

−5

k.

9. The equations of motion of a rocket are 

where time  is given in seconds, and the coordinates of a moving points

in kilometers. What is the path of the rocket? At what distance will be the

rocket from the starting point  in 

Watch Video Solution

x = 2t, y = − 4tandz = 4t,

t

O(0, 0, 0) 10s?

10. Find the length of the perpendicular drawn from the point (5, 4, -1) to

the line , where  is a parameter.

Watch Video Solution

→
r = î + λ(2 î + 9ĵ + 5k̂) λ

https://dl.doubtnut.com/l/_JINWQSzugFE1
https://dl.doubtnut.com/l/_vWFlEDVCwjzv
https://dl.doubtnut.com/l/_NIAWY7BY0YCP


11. Find the image of point  in the line 

Watch Video Solution

(1, 2, 3)

= = .
x − 6

3

y − 7

2
z − 7
−2

12. Find the shortest distance between the two lines whose vector

equations are given by:

Watch Video Solution

→
r = (1 + λ) î + (2 − λ) ĵ + ( − 1 + λ)k̂ and

→
r = 2(1 + μ) î(1 − μ) ĵ + (

13. Find the shortest distance between the z-axis and the line,

Watch Video Solution

x + y + 2z − 3 = 0, 2x + 3y + 4z − 4 = 0.

https://dl.doubtnut.com/l/_eUUr89k5fbDT
https://dl.doubtnut.com/l/_m2p2eEFdc2Qr
https://dl.doubtnut.com/l/_ZOEMlJ1VUuaN


Exercise 3 3

14. If the lines 

intersect, then �nd the value of 

Watch Video Solution

= = and = =
x − 1

2

y + 1

3

z − 1

4

x − 3

1

y − k

2
z

1

k.

15. Let  be the two skew lines. If P, Q are two distinct points on 

and R, S are two distinct points on , then prove that PR cannot be

parallel to QS.

View Text Solution

l1 and l2 l1

l2

1. Find the angle between the line  and the

plane 

Watch Video Solution

= =
x − 1

3

y − 1

2

z − 1

4

2x + y − 3z + 4 = 0.

https://dl.doubtnut.com/l/_aGpO9dGMJIho
https://dl.doubtnut.com/l/_z7dyern7pmIp
https://dl.doubtnut.com/l/_2kM6DQyMAyFi
https://dl.doubtnut.com/l/_YCUctn4am92w


2. Find the distance between the line  and the

plane 

Watch Video Solution

= =
x + 1

−3

y − 3

2

z − 2

1

x + y + z + 3 = 0.

3. Find the distance of the point  from the point of

intersection of the line  and plane 

Watch Video Solution

( − 1, − 5, − 10)

= =
x − 2

3

y + 1

4

z − 2

12

x − y + z = 5.

4. Find the equation of the plane passing through the point and

perpendicular to each of the planes and 

.

Watch Video Solution

(1, 3, 2)

x + 2y + 3z = 5

3x + 3y + z = 0

https://dl.doubtnut.com/l/_YCUctn4am92w
https://dl.doubtnut.com/l/_Zc9s9o2LLw31
https://dl.doubtnut.com/l/_NYhce9x5NYFN


5. Find the equation of the plane passing through the points

 and parallel to the line 

Watch Video Solution

(1, 0, − 1)and(3, 2, 2)

x − 1 = = .
1 − y

2

z − 2

3

6. Find the equation of the plane containing the lines

Watch Video Solution

= = and = = .
x − 5

4

y − 7

4

z + 3

−5

x − 8

7

y − 4

1

z − 5

3

7. Find the equation of the plane passing through the straight line

 and perpendicular to the plane 

Watch Video Solution

= =
x − 1

2

y + 2

−3

z

5

x − y + z + 2 = 0.

https://dl.doubtnut.com/l/_IQe8GVDsSOb2
https://dl.doubtnut.com/l/_EV24OpUVnyII
https://dl.doubtnut.com/l/_bg3KzhRKDjzN


8. Find the equation of the plane perpendicular to the line

 and passing through the origin.

Watch Video Solution

= =
x − 1

2

y − 3

−1
z − 4

2

9. Find the equation of the plane passing through the line

 and point 

Watch Video Solution

= =
x − 1

5

y + 2

6

z − 3

4
(4, 3, 7).

10. Find the angle between the line

 and the normal to the

plane .

Watch Video Solution

→
r = (

→
i + 2

→
j −

→
k ) + λ(

→
i −

→
j +

→
k )

→
r ⋅ (2

→
i −

→
j +

→
k ) = 4

https://dl.doubtnut.com/l/_7TSLUzgCdrhO
https://dl.doubtnut.com/l/_0H4mXGM2tLLm
https://dl.doubtnut.com/l/_BWAVDB09s3m2


11. Find the equation of the plane which passes through the point 

and which is at the maxixum distance from the point 

Watch Video Solution

(12, 3)

( − 1, 0, 2).

12. Find the direction ratios of orthogonal projection of line

 in the plane  also �nd

the direction ratios of the image of the line in the plane.

Watch Video Solution

= =
x − 1

1

y + 1

−2

z − 2

3
x − y + 2y − 3 = 0.

13. Find the equation of a plane which is parallel to the plane

 and whose distance from thepoint  is 1.

Watch Video Solution

x − 2y + 2z = 5 (1, 2, 3)

https://dl.doubtnut.com/l/_ijHWnOD8IQm3
https://dl.doubtnut.com/l/_xsSkRmkK5sKm
https://dl.doubtnut.com/l/_KLvMNufgYTN1


14. Find the equation of a plane which passes through the point 

and which is equally inclined to the planes

Watch Video Solution

(1, 2, 3)

x − 2y + 2z − 3 = 0and8x − 4y + z − 7 = 0.

15. Find the equation of the image of the plane  in

plane 

Watch Video Solution

x − 2y + 2z − 3 = 0

x + y + z − 1 = 0.

16. Find the equation of the plane through the points

 and parallel to the x-axis.

Watch Video Solution

(23, 1)and(4, − 5, 3)

https://dl.doubtnut.com/l/_0obByYfYpK9A
https://dl.doubtnut.com/l/_pv5KOpUSuyGz
https://dl.doubtnut.com/l/_e9DtLZtawjQY


Exercise 3 4

17. Find the distance of the point  from the plane  measured

parallel to the line .

View Text Solution

→
a

→
r ⋅ n̂ = d

→
r =

→
b +

→
tc

18. Find the value of  for which thestraight line

 is parallel to the plane 

Watch Video Solution

m

3x − 2y + z + 3 = 0 = 4x = 3y + 4z + 1

2x − y + mz − 2 = 0.

19. Show that the lines and 

are coplanar.

Watch Video Solution

= =
x − a + d

α − δ

y − a

α

z − a − d

α + δ

= =
x − b + c

β − γ

y − b

β

z − b − c

β + γ

https://dl.doubtnut.com/l/_dSBCPUFhMfMP
https://dl.doubtnut.com/l/_FzYjySu4P891
https://dl.doubtnut.com/l/_rj4vKZCIWqAg
https://dl.doubtnut.com/l/_ebxmVVz14tz9


1. Find the plane of the intersection of

Watch Video Solution

x2 + y2 + z2 + 2x + 2y + 2 = 0and2x2 + 4y2 + 4z2 + 4x + 4y + 4z − 1 =

2. Find the radius of the circular section of the sphere  by the

plane .

Watch Video Solution

∣
∣
→
r ∣

∣ = 5

→
r ⋅ (

→
i +

→
j −

→
k ) = 4√3

3. A point  is such that  where  are the

point  erespectivley. Find the equation to the

locus of the point  and verify that the locus is a sphere.

Watch Video Solution

P (x, y, z) 3PA = 2PB, AandB

(1, 3, 4)and(1, − 2, − 1),

P

4. The extremities of a diameter of a sphere lie on the positive y- and

positive z-axes at distance 2 and 4, respectively. Show that the sphere

https://dl.doubtnut.com/l/_ebxmVVz14tz9
https://dl.doubtnut.com/l/_zOLvZ8XZxswi
https://dl.doubtnut.com/l/_t0ucNXSUWoe5
https://dl.doubtnut.com/l/_dD9vWlazmxrO


Exercise Subjective

passes through the origin and �nd the radius of the sphere.

Watch Video Solution

5. A plane passes through a �xed point  Show that the locus of

the foot of the perpendicular to it from the origin is the sphere

Watch Video Solution

(a, b, c).

x2 + y2 + z2 − ax − by − cz = 0.

1. If the direction cosines of a variable line in two adjacent points be

 the small angle as between the

two positions is given by

Watch Video Solution

l, M, n and l + δl, m + δm + n + δn δθ

https://dl.doubtnut.com/l/_dD9vWlazmxrO
https://dl.doubtnut.com/l/_guQqON2tQTxi
https://dl.doubtnut.com/l/_aaWdz3sSJQwY


2. Find the equation of the plane containing the line ,

and parallel to the line .

View Text Solution

+ = 1, x = 0
y

b

z

c

− 1, y = 0
x

a

z

c

3. A variable plane passes through a �xed point  and meets the

axes at  show that the locus of the point of intersection of

the planes through  parallel to the coordinate planes is 

Watch Video Solution

(α, β, γ)

A, B, andC.

A, BandC

αx− 1 + βy− 1 + γz − 1 = 1.

4. Show that the straight lines whose direction cosines are given by the

equations  are

parallel or perpendicular as

Watch Video Solution

al + bm + cn = 0and –̂–– 2 + zm2 = vn2 + wn2 = 0

+ + = 0 or a2(v + w) + b2(w + u) + c2(u + v) = 0.
a2

u

b2

v

c2

w

https://dl.doubtnut.com/l/_M21i8GzklraP
https://dl.doubtnut.com/l/_rUBDz049EDde
https://dl.doubtnut.com/l/_G6xpmIcjBMDz


5. The perpendicular distance of a corner of uni cube from a diagonal not

passing through it is

Watch Video Solution

6. A point  moves on a plane  A plane through  and

perpendicular to  meets the coordinate axes at  If the

planes through  parallel to the planes 

respectively, intersect at  �nd the locus of 

Watch Video Solution

P + + = 1.
x

a

y

b

z

c
P

OP A, BandC.

A, BandC x = 0, y = 0andz = 0,

Q, Q.

7. If the planes 

pass through a straight line, then �nd the value of 

Watch Video Solution

x − cy − bz = 0, cx = y + az = 0andbx + ay − z = 0

a2 + b2 + c2 + 2ab ⋅

https://dl.doubtnut.com/l/_o4W1E4k2YvA5
https://dl.doubtnut.com/l/_VlykLR0z6PWE
https://dl.doubtnut.com/l/_nCs9mVmgd4FM


8.  is a point and  are the perpendicular form 

 planes. If  makes angles  with the

plane  and the  planes, respectively, then

prove that 

Watch Video Solution

P PMandPN

P → z − xandx − y OP θ, α, βandγ

OMN x − y, y − zandz − x

cos ec2θ = cos ec2α + cos ec2β + cos ec2γ.

9. A variable plane  are direction cosines

of normal  intersects the coordinate axes at points  ,

respectively. Show that the foot of the normal on the plane from the

origin is the orthocenter of triangle  and hence �nd the coordinate

of the circumcentre of triangle 

Watch Video Solution

lx + my + nz = p(wherel, m, n

) A, BandC

ABC

ABC.

10. Let

be the equations of the planes such that

x − y sinα − zs ∈ β = 0, xs ∈ α = zs ∈ γ − y = 0andx sinβ + y sinγ −

https://dl.doubtnut.com/l/_jCrLA81TrgHF
https://dl.doubtnut.com/l/_tsNQB7SUZ3YX
https://dl.doubtnut.com/l/_b0LnNJSQ2kk5


 Then show that there is a

common line of intersection of the three given planes.

Watch Video Solution

α + β + γ = π/2(whereα, βandγ ≠ 0).

11. Let a plane  are parameters, make

an angle  with the line  with the line 

and  with the plane  The distance of the plane from point 

is 3 units. Find the value of  and the equation of the plane.

Watch Video Solution

ax + by + cz + 1 = 0, wherea, b, c

600 x = y = z, 450 x = y − z = 0

θ x = 0. (2, 1, 1)

θ

12. Prove that for all values of  , the planes 

 and 

 intersect on the same line.

Watch Video Solution

λandμ

+ + − 1 + λ( − − − 2) = 0
2x

a

y

b

2z

c

x

a

2y

b

z

c

+ − 5 + μ( − + 3) = 0
4x
a

3y

b

5y

b

4z
c

https://dl.doubtnut.com/l/_b0LnNJSQ2kk5
https://dl.doubtnut.com/l/_XoRojrDcbysK
https://dl.doubtnut.com/l/_fRPg6HTZgS14


13. OA, OB and OC, with O as the origin, are three mutually perpendicular

lines whose lines whose direction cosines are

. If the projections of OA and OB on the

plane z=0 make angles , respectively, with the x-axis, prove that 

.

Watch Video Solution

lr, mr and nr(r = 1, 2 and 3)

ϕ1 and ϕ2

tan(ϕ1 − ϕ2) = ± n3 /n1n2

14. O is the origin and lines OA, OB and OC have direction cosines

. If lines OA', OB' and OC' bisect angles

BOC, COA and AOB, respectively, prove that planes AOA', BOB' and COC'

pass through the line .

View Text Solution

lr, mr and nr(r = 1, 2 and 3)

= =
x

l2 + l2 + l3

y

m1 + m2 + m3

z

n1 + n2 + n3

15. If  is any point on the plane  is a point on

the line  such that  , then �nd the locus of the point 

Watch Video Solution

P lx + my + nz = pandQ

OP OP
.
OQ = p2 Q.

https://dl.doubtnut.com/l/_VhVfltXs7Jpj
https://dl.doubtnut.com/l/_QOwgtu5ib7ww
https://dl.doubtnut.com/l/_oWgfcEV99h6H


Exercise Single

Watch Video Solution

16. If a variable plane forms a tetrahedron of constant volume  with

the co-ordinate planes, then the locus of the centroid of the tetrahedron

is:

Watch Video Solution

64k3

1. In a three-dimensional  space , the equation 

represents a. Points b. planes c. curves d. pair of straight lines

A. points

B. planes

C. curves

D. pair of straight lines

xyz x2 − 5x + 6 = 0

https://dl.doubtnut.com/l/_oWgfcEV99h6H
https://dl.doubtnut.com/l/_Td9dPGQLkDq4
https://dl.doubtnut.com/l/_9FdMbsMtyJeu


Answer: b

Watch Video Solution

2. The line  intersects the curve 

 if  is equal to a.  b.  c.  d. none of these

A. 

B. 

C. 

D. none of these

Answer: c

Watch Video Solution

= =
x − 2

3

y + 1

2

z − 1

1

xy = cI2, z = 0 c ±1 ±1/3 ±√5

≠ 1

±1/3

±√5

3. Let the equations of a line and plane be

 respectively, then a. the= = and4x − 2y − z = 1,
x + 3

2

y − 4

3

z + 5

2

https://dl.doubtnut.com/l/_9FdMbsMtyJeu
https://dl.doubtnut.com/l/_5bKRZ3YnizB1
https://dl.doubtnut.com/l/_3XwpwlFk4pUE


line is parallel to the plane b. the line is perpendicular to the plane c. the

line lies in the plane d. none of these

A. the line is parallel to the plane

B. the line is parpendicular to the plane

C. the line lies in the plane

D. none of these

Answer: a

Watch Video Solution

4. The length of the perpendicular from the origin to the plane passing

through the points  and containing the line  is

A. 

B. 

→
a

→
r =

→
b + λ

→
c

[
→
a

→
b

→
c ]

∣
∣
∣
→
a ×

→
b +

→
b ×

→
c +

→
c ×

→
a

∣
∣
∣

[
→
a

→
b

→
c ]

∣
∣
∣
→
a ×

→
b +

→
b ×

→
c

∣
∣
∣

https://dl.doubtnut.com/l/_3XwpwlFk4pUE
https://dl.doubtnut.com/l/_BbbwXUlN7dog


C. 

D. 

Answer: c

Watch Video Solution

[
→
a

→
b

→
c ]

∣
∣
∣

→
b ×

→
c +

→
c ×

→
a

∣
∣
∣

[
→
a

→
b

→
c ]

∣
∣
∣
→
c ×

→
a +

→
a ×

→
b

∣
∣
∣

5. The distance of point  from the line  through 

 which makes equal angles with the axes is

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

A( − 2, 3, 1) PQ

P ( − 3, 5, 2),

2/√3

√14/3

16/√3

5/√3

https://dl.doubtnut.com/l/_BbbwXUlN7dog
https://dl.doubtnut.com/l/_imc9F5RkxKDn


Watch Video Solution

6. The Cartesian equation of the plane

 is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

→
r = (1 + λ − μ) î + (2 − λ) ĵ + (3 − 2λ + 2μ)k̂

2x + y = 5

2x − y = 5

2x + z = 5

2x − z = 5

7. A unit vector parallel to the intersection of the planes

 is

A. 

→
r . ( î − ĵ + k̂) = 5 and

→
r . (2 î + ĵ − 3k̂) = 4

2 î + 5ĵ − 3k̂

√38

https://dl.doubtnut.com/l/_imc9F5RkxKDn
https://dl.doubtnut.com/l/_3yoldCnSLfcW
https://dl.doubtnut.com/l/_aNpWNAVCIADF


B. 

C. 

D. 

Answer: C

Watch Video Solution

2 î − 5ĵ + 3k̂

√38

−2 î − 5ĵ − 3k̂

√38

−2 î + 5ĵ − 3k̂

√38

8. Let  be the line  and let  be the

line . Let  be the plane which

contains the line  and is parallel to . The distance of the plane 

from the origin is

A. 

B. 

C. 

D. none

L1
→
r 1 = 2 î + ĵ − k̂ + λ( î + 2k̂) L2

→
r 2 = 3 î + ĵ − k̂ + μ( î + ĵ + k̂) π

L1 L2 π

√2/7

1/7

√6

https://dl.doubtnut.com/l/_aNpWNAVCIADF
https://dl.doubtnut.com/l/_3tASWAh0YIZy


Answer: a

Watch Video Solution

9. For the line  which one of the following is

correct? a. it lies in the plane  b. it is same as line 

 c. it passes through  d. it is parallel t the plane

A. It lies in the plane 

B. It is same as line 

C. It passes through (2,3,5)

D. It is parallel to the plane 

Answer: c

Watch Video Solution

= = ,
x − 1

1

y − 2

2

z − 3

3

x − 2y + z = 0

= =
x

1

y

2
z

3
(2, 3, 5)

x − 2y + z − 6 = 0

x − 2y + z = 0

= =
x

1

y

2
z

3

x − 2y + z − 6 = 0

https://dl.doubtnut.com/l/_3tASWAh0YIZy
https://dl.doubtnut.com/l/_3kpFbdGM0oQx


10. Find the value of  for which thestraight line

 is parallel to the plane 

A. -2

B. 8

C. -18

D. 11

Answer: A

Watch Video Solution

m

3x − 2y + z + 3 = 0 = 4x = 3y + 4z + 1

2x − y + mz − 2 = 0.

11. The intercept made by the plane  on the x-axis is a.  b.

 c.  d. 

A. 

→
r

.
→
n = q

q

î

.
→
n

î

.
→
n

q

î

.
→
n

q

q

∣
∣
→
n ∣

∣

q

î.
→
n

https://dl.doubtnut.com/l/_1iprWXwJgsYE
https://dl.doubtnut.com/l/_VWyyROHXs4lX


B. 

C. 

D. 

Answer: a

Watch Video Solution

î.
→
n

q

î.
→
n

q

q

∣
∣
→
n ∣

∣

12. Equation of a line in the plane  which is

perpendicular to the line  whse equation is 

and which passes through the point of intersection of  is

A. 

B. 

C. 

D. 

Answer: B

π ≡ 2x − y + z − 4 = 0

l = =
x − 2

1

y − 2

−1

z − 3

−2

l and π

= =
x − 2

1

y − 1

5

z − 1

−1

= =
x − 1

3

y − 3

5

z − 1

−5

= =
x + 2

2

y + 1

−1

z + 1

1

= =
x − 2

2

y − 1

−1

z − 1

1

https://dl.doubtnut.com/l/_VWyyROHXs4lX
https://dl.doubtnut.com/l/_Yc9XuII3sqp4


Watch Video Solution

13. If the foot of the perpendicular from the origin to plane is  ,

the equation of the plane is a.  b.  c. 

 d. 

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

P (a, b, c)

= = = 3
x

a

y

b

z

c
ax + by + cz = 3

ax + by + cz = aI2 + b2 + c2 ax + by + cz = a + b + c

+ + = 3
x

a

y

b

z

c

ax + by + cz = 3

ax + by + cz = a2 + b2 + c2

ax + by + cz = a + b + c

14. The equation of the plane which passes through the point of

intersection of lines

 and at= = , and = =
x − 1

3

y − 2

1

z − 3

2

x − 3

1

y − 1

2

z − 2

3

https://dl.doubtnut.com/l/_Yc9XuII3sqp4
https://dl.doubtnut.com/l/_kirjhOyXaqaP
https://dl.doubtnut.com/l/_q2FxKuo2ejWn


greatest distance from point  is a.  b. 

 c.  d. 

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

(0, 0, 0) 4x + 3y + 5z = 25

4x + 3y = 5z = 50 3x + 4y + 5z = 49 x + 7y − 5z = 2

4x + 3y + 5z = 25

4x + 3y + 5z = 50

3x + 4y + 5z = 49

x + 7y + 5z = 2

15. Let  be points on two skew lines 

 and the shortest distance between

the skew lines is  are unit vectors forming adjacent

sides of a parallelogram enclosing an area of 1/2 units. If angle between

 and the line of shortest distance is  then  a.  b.  c.  d. 

A(
→
a )andB(

→
b )

→
r =

→
a + λ

→
p and

→
r =

→
b + u

→
q

1, where
→
p and

→
q

AB 600, AB =
1

2
2 1

λR = {10}

https://dl.doubtnut.com/l/_q2FxKuo2ejWn
https://dl.doubtnut.com/l/_0uqhGRHNfAfr


A. 

B. 2

C. 1

D. 

Answer: b

Watch Video Solution

1

2

λεR − {0}

16. Let  be three points, then

equation of a plane parallel to the plane  which is at distance is a. 

 b.  c. 

 d. 

A. 

B. 

C. 

D. 

A(1, 1, 1), B(23, 5)andC( − 1, 0, 2)

ABC

2x − 3y + z + 2√14 = 0 2x − 3y + z − √14 = 0

2x − 3y + z + 2 = 0 2x − 3y + z − 2 = 0

2x − 3y + z + 2√14 = 0

2x − 3y + z − 2√14 = 0

2x − 3y + z + 2 = 0

2x − 3y + z − 2 = 0

https://dl.doubtnut.com/l/_0uqhGRHNfAfr
https://dl.doubtnut.com/l/_BN5JrEwtJGxn


Answer: a

Watch Video Solution

17. The point on the line  at a distance of 6

from the point  is a.  b.  c. 

 d. none of these

A. (3,-5,-3)

B. (4,-7,-9)

C. (0,2,-1)

D. (-3,5,3)

Answer: b

Watch Video Solution

= =
x − 2

1

y + 3

−2

z + 5

−2

(2, − 3, − 5) (3, − 5, − 3) (4, − 7, − 9)

0, 2, − 1

https://dl.doubtnut.com/l/_BN5JrEwtJGxn
https://dl.doubtnut.com/l/_mm0sYoCvpCcs


18. The coordinates of the foot of the perpendicular drawn from the

origin to the line joining the point  and  will be

A. (-3,2,1)

B. (1,2,2,)

C. (4,5,3)

D. none of these

Answer: D

Watch Video Solution

( − 9, 4, 5) (10, 0, − 1)

19. If   and 

 are three non-coplanar vectors, then three lines 

, ; ,  ;   are

A. parallel lines

B. coplanar lines

P1 :
→
r .

→
n 1 − d1 = 0 P2 :

→
r .

→
n 2 − d2 = 0

P3 :
→
r .

→
n 3 − d3 = 0

P1 = 0 P2 = 0 P2 = 0P3 = 0 P3 = 0 P1 = 0

https://dl.doubtnut.com/l/_aogStURcHozf
https://dl.doubtnut.com/l/_7SFt9hYVjRSo


C. coincident lines

D. concurrent lines

Answer: d

Watch Video Solution

20. The length of projection of the line segment joining the points

 on the plane  is equal to

A. 2

B. 

C. 

D. 

Answer: d

Watch Video Solution

(1, 0, − 1)and( − 1, 2, 2) x + 3y − 5z = 6

√
271
53

√
472
31

√
474
35

https://dl.doubtnut.com/l/_7SFt9hYVjRSo
https://dl.doubtnut.com/l/_Jsi6rCrb0XNX
https://dl.doubtnut.com/l/_UOrIQ0bWc8kE


21. The number of planes that are equidistant from four non-coplanar

points is a.  b.  c.  d. 

A. 3

B. 4

C. 7

D. 9

Answer: c

Watch Video Solution

3 4 7 9

22. In a three-dimensional coordinate system,  are images of

a point  in the  planes, respectively. If  is

the centroid of triangle  then area of triangle  is (  is the

origin) a.  b.  c.  d. none of these

A. 0

P , Q, andR

A(a, b, c) x − y, y − zandz − x G

PQR, AOG O

0 a2 + b2 + c2 (a2 + b2 + c2)
2

3

https://dl.doubtnut.com/l/_UOrIQ0bWc8kE
https://dl.doubtnut.com/l/_wGpn2juWqNHV


B. 

C. 

D. none of these

Answer: a

Watch Video Solution

a2 + b2 + c2

(a2 + b2 + c2)
2

3

23. A plane passing through  cuts positive direction of

coordinates axes at  then the volume of tetrahedron 

satis�es a.  b.  c.  d. none of these

A. 

B. 

C. 

D. none of these

Answer: b

(1, 1, 1)

A, BandC, OABC

V ≤
9

2
V ≥

9

2
V =

9

2

V ≤
9

2

V ≥
9

2

V =
9

2

https://dl.doubtnut.com/l/_wGpn2juWqNHV
https://dl.doubtnut.com/l/_3UUKoiUccBTp


Watch Video Solution

24. If lines  and third line passing through 

 form a triangle of area  units, then the point of intersection

of third line with the second line will be a.  b.  c. 

d. none of these

A. (1,2,3)

B. (2,4,6)

C. 

D. none of these

Answer: b

Watch Video Solution

x = y = zandx = =
y

2
z

3

(1, 1, 1) √6

(1, 2, 3) 2, 4, 6 , ,
4
3

6

3

12

3

( , , )
4
3

8

3

12

3

25. Find the point of intersection of line passing through  and the

intersection lines

(0, 0, 1)

https://dl.doubtnut.com/l/_3UUKoiUccBTp
https://dl.doubtnut.com/l/_vbOR7ADYNj3y
https://dl.doubtnut.com/l/_2xmu6yDPTc8v


 with the 

plane.

A. 

B. (1,1,0)

C. 

D. 

Answer: a

Watch Video Solution

x + 2u + z = 1, − x + y − 2zandx + y = 2, x + z = 2 xy

( , − , 0)
5

3

1

3

( , − , 0)
2

3

1

3

( − , , 0)
5

3

1

3

26. Shortest distance between the lines

 is equal to

A. 

B. 

C. 

= = and = =
x − 1

1

y − 1

1

z − 1

1

x − 2

1

y − 3

1
z − 4

1

√14

√7

√2

https://dl.doubtnut.com/l/_2xmu6yDPTc8v
https://dl.doubtnut.com/l/_Vfb7TqhSeqRL


D. none of these

Answer: c

Watch Video Solution

27. Distance of point  from the plane  is

A. 

B. 

C. 

D. none of these

Answer: c

Watch Video Solution

P(
→
P )

→
r .

→
n = 0

∣
∣
→
p .

→
n ∣

∣

∣
∣
→
p ×

→
n ∣

∣

∣
∣
→
n ∣

∣
∣
∣
→
p .

→
n ∣

∣

∣
∣
→
n ∣

∣

https://dl.doubtnut.com/l/_Vfb7TqhSeqRL
https://dl.doubtnut.com/l/_IXlEgMajEdJs


28. The re�ection of the point  in the plane  is (A) 

 (B)  (C) 

 (D) none of these

A. 

B. 

C. 

D. none of these

Answer: b

Watch Video Solution

→
a

→
r .

→
n = q

→
a +

→
q −

→
a .

→
n

∣
∣
→
n ∣

∣

→
a + 2

⎛
⎜ ⎜
⎝

⎞
⎟ ⎟
⎠

→
n

→
q −

→
a .

→
n

∣
∣
→
n ∣

∣
2

→
a +

2(
→
q +

→
a .

→
n )

∣
∣
→
n ∣

∣

→
a +

(
→
q −

→
a .

→
n )

∣
∣
→
n ∣

∣

→
a + 2

⎛
⎜ ⎜
⎝

⎞
⎟ ⎟
⎠

→
n

(
→
q −

→
a .

→
n )

∣
∣
→
n ∣

∣
2

→
a +

→
n

2(
→
q −

→
a .

→
n )

∣
∣
→
n ∣

∣

29. The line  will not meet the plane  

 if

→
r =

→
a + λ

→
b

→
r ⋅ n = q,

https://dl.doubtnut.com/l/_FL4SUPwZDRAb
https://dl.doubtnut.com/l/_z2PZtOLGnBPr


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

→
b .

→
n = 0,

→
a .

→
n = q

→
b .

→
n  ≠ 0,

→
a .

→
n  ≠ q

→
b .

→
n = 0,

→
a .

→
n  ≠ q

→
b .

→
n  ≠ 0,

→
a .

→
n  ≠ q

30. If a line makes an angel of  with the positive direction of each of x-

axis and y-axis, then the angel that the line makes with the positive

direction of the z-axis is a.  b.  c.  d. 

A. 

B. 

C. 

D. 

π

4

π

3

π

4

π

2

π

6

π

3

π

4

π

2

π

6

https://dl.doubtnut.com/l/_z2PZtOLGnBPr
https://dl.doubtnut.com/l/_72DYMHekRQGM


Answer: c

Watch Video Solution

31. The ratio in which the plane  divides the

line joining the points  is

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

→
r . (

→
i − 2

→
j + 3

→
k ) = 17

−2
→
i + 4

→
j + 7

→
k and

→
3 i − 5

→
j + 8

→
k

1: 5

1: 10

3: 5

3: 10

32. then image of the point  in the plane ( − 1, 3, 4) x − 2y = 0

https://dl.doubtnut.com/l/_72DYMHekRQGM
https://dl.doubtnut.com/l/_BNrLNPG5NSMu
https://dl.doubtnut.com/l/_b7w4mz9WNTrN


A. 

B. (15,11,4)

C. 

D. 

Answer: d

Watch Video Solution

( − , , 4)
17
3

19

3

( − , , 1)
17
3

19

3

( , − , 4)
9

5

13

5

33. The perpendicular distance between the line

 and the plane  is

:

A. 

B. 

C. 

D. 

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

→
r . ( î∣∣5ĵ∣∣k̂) = 5

10

3√3

10

9

10

3

3

10

https://dl.doubtnut.com/l/_b7w4mz9WNTrN
https://dl.doubtnut.com/l/_K1obgDAtPZXL


Answer: a

Watch Video Solution

34. Let L be the line of intersection of the planes  and 

 . If L makes an angles with the positive x-axis, then cos

 equals   1 

A. 

B. 1

C. 

D. 

Answer: d

Watch Video Solution

2x + 3y + z = 1

x + 3y + 2z = 2 α

α
1

√3

1

2

1

√2

1
2

1

√2

1

√3

https://dl.doubtnut.com/l/_K1obgDAtPZXL
https://dl.doubtnut.com/l/_dAtP914x7hL9


35. The length of the perpendicular drawn from  to the line 

 is a.  b.  c.  d. 

A. 4

B. 5

C. 6

D. 7

Answer: d

Watch Video Solution

(1, 2, 3)

= =
x − 6

3

y − 7

2
z − 7
−2

4 5 6 7

36. If the angle  between the line  and the

plane  is such that , then the values of p

is (A) 0 (B)  (C)  (D) 

A. 

B. 

θ = =
x + 1

1

y − 1

2

z − 2

2

2x − y + √pz + 4 = 0 sin θ =
1

3
1

3

2

3

5

3

−3

5

5

3

https://dl.doubtnut.com/l/_rDacof9qjNPN
https://dl.doubtnut.com/l/_TqgKWhdWD9wo


C. 

D. 

Answer: b

Watch Video Solution

−4
3

3

4

37. The intersection of the spheres

is the same as the intersection of one of the spheres and the plane a.

 b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: d

W t h Vid S l ti

x2 + y2 + z2 + 7x − 2y − z = 13andx2 + y2 = z2 − 3x + 3y + 4z = 8

x − y − z = 1 x − 2y − z = 1 x − y − 2z = 1 2x − y − z = 1

x − y − z = 1

x − 2y − z = 1

x − y − 2z = 1

2x − y − z = 1

https://dl.doubtnut.com/l/_TqgKWhdWD9wo
https://dl.doubtnut.com/l/_UhUnzNOXuOkZ


Watch Video Solution

38. If a plane cuts o� intercepts  from the

coordinate axes 9where  is the origin). then the area of the triangle 

 is equal to

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

OA = a, OB = b, OC = c

'O'

ABC

(ab + bc + ac)
1

2

abc
1

2

(a2b2 + b2c2 + c2a2)
1 / 21

2

(a + b + c)21

2

39. A line makes an angel  with each of the x-and z-axes. If the angel 

which it makes with the y-axis, is such that 

equals a.  b.  c.  d. 

θ β,

sin2 β = 3 sin2 θ, then cos2 θ

2

3

1

5

3

5

2

5

https://dl.doubtnut.com/l/_UhUnzNOXuOkZ
https://dl.doubtnut.com/l/_5ae6nrCkkdK0
https://dl.doubtnut.com/l/_3zQKDXWr0Lfz


A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

2

3

1

5

3

5

2

5

40. The shortest distance from the plane to the

sphere  is

A. 39

B. 26

C. 

D. 13

Answer: d

12x + y + 3z = 327

x2 + y2 + z2 + 4x − 2y − 6z = 155

41
4
13

https://dl.doubtnut.com/l/_3zQKDXWr0Lfz
https://dl.doubtnut.com/l/_B7UORzhPJvW4


Watch Video Solution

41. A tetrahedron has vertices

 then angle between

face  will be a.  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

O(0, 0, 0), A(1, 2, 1), B(2, 1, 3), andC( − 1, 1, 2),

OABandABC cos − 1( )
17
31

300 900 cos − 1( )
19

35

cos − 1( )
17
31

30∘

90∘

cos − 1( )
19

35

42. The radius of the circle in which the sphere

 is cut by the plane 

 is

xI2 + y2 + z2 + 2z − 2y − 4z − 19 = 0

x + 2y + 2z + 7 = 0

https://dl.doubtnut.com/l/_B7UORzhPJvW4
https://dl.doubtnut.com/l/_WNNkwCLacJBX
https://dl.doubtnut.com/l/_kutW6MCSPM8s


A. 2

B. 3

C. 4

D. 1

Answer: B

Watch Video Solution

43. The lines

 are

coplanar if a.  b.  c.  d.

A. k=1 or -1

B. k=0 or -3

C. k=3 or -3

D. k=0 or -1

= = and = = =
x − 2

1

y − 3

2
z − 4

−k

x − 1

k

y − 4

2

z − 5

1

k = 1 or − 1 k = 0 or − 3 k = 3 or − 3

k = 0 or − 1

https://dl.doubtnut.com/l/_kutW6MCSPM8s
https://dl.doubtnut.com/l/_n9iqPZxgfv8j


Answer: b

Watch Video Solution

44. The point of intersection of the lines

 is a. 

 b.  c.  d. 

A. 

B. (2,10,4)

C. (-3,3,6)

D. (5,7,-2)

Answer: a

Watch Video Solution

= = and = = =
x − 5

3

y − 7

−1

z + 2

1

x + 3

−36

y − 3

2

z − 6

4

(21, , )
5

3

10

3
(2, 10, 4) ( − 3, 3, 6) (5, 7, − 2)

(21, , )
5

3

10

3

https://dl.doubtnut.com/l/_n9iqPZxgfv8j
https://dl.doubtnut.com/l/_zmTcKRChtQGA


45. Two system of rectangular axes have the same origin. IF a plane cuts

them at distances a,b,c and a\',b\',c\' 1/a^2+1/b^2-

1/c^2+1/a^(\'2)+1/b\^(\'2)-1/c^(\'2)=0 1/a^2-1/b^2-

1/c^2+1/a^(\'2)-1/b\^(\'2)-1/c^(\'2)=0 1/a^2+1/b^2+1/c^2-

1/a^(\'2)-1/b\^(\'2)-1/c^(\'2)=0

1/a^2+1/b^2\+1/c^2+1/a^(\'2)+1/b\^(\'2)+1/c^(\'2)=0`

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

omthe or ig ∈ then(A)

(B)

(C)

(D)

+ + + + + = 0
1

a2

1

b2

1

c2

1

a'2

1

b'2

1

c'2

− − − − − = 0
1

a2

1

b2

1

c2

1

a'2

1

b'2

1

c'2

+ + − − − = 0
1

a2

1

b2

1

c2

1

a'2

1

b'2

1

c'2

+ + + + + = 0
1

a2

1

b2

1

c2

1

a'2

1

b'2

1

c'2

46. Find the equation of a plane which passes through the point (3, 2, 0)

and contains the line = =
x − 3

1

y − 6

5
z − 4

4

https://dl.doubtnut.com/l/_URsK5qfPPE9E
https://dl.doubtnut.com/l/_OLETslyS0dOh


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x − y + z = 1

x + y + z = 5

x + 2y − z = 1

2x − y + z = 5

47. The dr. of normal to the plane through  which makes

an angle  with plane ,  are

A. 

B. 

C. 

D. 

Answer: b

(1, 0, 0), (0, 1, 0)

π

4
x + y = 3

< 1, √2, 1 >

< 1, 1, √2 >

< 1, 1, 2 >

< √2, 1, 1 >

https://dl.doubtnut.com/l/_OLETslyS0dOh
https://dl.doubtnut.com/l/_iP9Fv4UXWDH1


Watch Video Solution

48. The centre of the circle given by

 is

A. (0,1,2)

B. (1,3,4)

C. (-1,3,4)

D. none of these

Answer: b

View Text Solution

→
r . ( î + 2ĵ + 2k̂) = 15 and ∣

→
r − (ĵ + 2k̂) = 4

49. The lines which intersect the skew lines

 and the x-axis lie on the surface a. 

 b.  c.  d. none of these

y = mx, z = c; y = − mx, z = − c

cz = mxy xy = cmz cy = mxz

https://dl.doubtnut.com/l/_iP9Fv4UXWDH1
https://dl.doubtnut.com/l/_y3DTAoMoDicF
https://dl.doubtnut.com/l/_Ng5VlTVN1GFx


A. 

B. 

C. 

D. none of these

Answer: c

Watch Video Solution

cz = mxy

xy = cmz

cy = mxz

50. Distance of the point  from the line  is

A. 

B. 

C. 

D. none of these

P(
→
c )

→
r =

→
a + λ

→
b

∣
∣
∣
∣
∣
∣

(
→
a =

→
p ) +

∣
∣ 
∣ 
∣ 
∣
∣

((
→
p −

→
a ).

→
b )

→
b

∣
∣
∣

→
b

∣
∣
∣

2

∣
∣
∣
∣
∣
∣

(
→
b −

→
p ) +

∣
∣ 
∣ 
∣ 
∣
∣

((
→
p −

→
a ).

→
b )

→
b

∣
∣
∣

→
b

∣
∣
∣

2

∣
∣
∣
∣
∣
∣

(
→
a −

→
p ) +

∣
∣ 
∣ 
∣ 
∣
∣

((
→
p −

→
a ).

→
b )

→
b

∣
∣
∣

→
b

∣
∣
∣

2

https://dl.doubtnut.com/l/_Ng5VlTVN1GFx
https://dl.doubtnut.com/l/_XRplAJvCS2UP


Answer: c

Watch Video Solution

51. From the point  let perpendicualars  be drawn

to  planes, respectively. Then the equation of the plane 

 is a.  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

P (a, b, c), PLandPM

YOZandZOX

OLM + + = 0
x

a

y

b

z

c
+ − = 0

x

a

y

b

z

c
− − = 0

x

a

y

b

z

c

− + = 0
x

a

y

b

z

c

+ + = 0
x

a

y

b

z

c

+ − = 0
x

a

y

b

z

c

− − = 0
x

a

y

b

z

c

− + = 0
x

a

y

b

z

c

https://dl.doubtnut.com/l/_XRplAJvCS2UP
https://dl.doubtnut.com/l/_iaXshWaY8mbn


52. The plane  will cotain the line  if

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

→
r ⋅

→
n = q

→
r =

→
a + λ

→
b

→
b .

→
n ≠ 0,

→
a .

→
n ≠ q

→
b .

→
n = 0,

→
a .

→
n ≠ q

→
b .

→
n = 0,

→
a .

→
n = q

→
b .

→
n ≠ 0,

→
a .

→
n = q

53. The projection of point  on the plane  is , then

A. 

B. 

C. 

P(
→
p )

→
r .

→
n = q (

→
s )

→
s =

(q −
→
p .

→
n )

→
n

∣
∣
→
n ∣

∣
2

→
s =

→
p +

(q −
→
p .

→
n )

→
n

∣
∣
→
n ∣

∣
2

→
s =

→
p −

(
→
p .

→
n )

→
n

∣
∣
→
n ∣

∣
2

https://dl.doubtnut.com/l/_HrVTrZb8EZz1
https://dl.doubtnut.com/l/_Ssc7ddnxXv4e


D. 

Answer: b

View Text Solution

→
s =

→
p −

(q −
→
p .

→
n )

→
n

∣
∣
→
n ∣

∣
2

54. The angle between  and line of the intersection of the plane

 is

A. 

B. 

C. 

D. none of these

Answer: d

Watch Video Solution

î

→
r . ( î + 2ĵ + 3k̂) = 0 and

→
r . (3 î + 3ĵ + k̂) = 0

cos − 1( )
1

3

cos − 1( )
1

√3

cos − 1( )
2

√3

https://dl.doubtnut.com/l/_Ssc7ddnxXv4e
https://dl.doubtnut.com/l/_1e2a5fFhD9N6


55. The line  is the hypotenuse of an

isosceles right-angled triangle whose opposite vertex is  Then

which of the following in not the side of the triangle? a.

 b.  c. 

 d. none of these

A. 

B. 

C. 

D. none of these

Answer: c

Watch Video Solution

= =
x + 6

5

y + 10

3
z + 14

8

(7, 2, 4).

= =
x − 7

2

y − 2

−3
z − 4

6
= =

x − 7
3

y − 2

6
z − 4

2

= =
x − 7

3

y − 2

5

z − 4

−1

= =
x − 7

2

y − 2

−3

z − 4

6

= =
x − 7

3

y − 2

6

z − 4
2

= =
x − 7

3

y − 2

5

z − 4

−1

56. The equation of the plane which passes through the line of

intersection of planes  and the is parallel to the

line of intersection of planers  is a.

→
r

.
→
n 1 = , q1,

→
r

.
→
n 2 = q2

→
r

.
→
n 3 = q3and

→
r

.
→
n 4 − q4

https://dl.doubtnut.com/l/_sPcrFuyniXai
https://dl.doubtnut.com/l/_xUNKRQF7PJdH


aaa. bbb.

bbbbb. ccccc.

ccccccc. ddddddd. none of these

A. 

B. 

C. 

D. none of these

Answer: a

Watch Video Solution

b. c. [d. e. nf .2g. h. , i. nj.3k. l. , m. nn.4 ⊙ p. ](q. r. r
.
s. nt.1u. v. − w. qx.1y

. qvv.2ww. × . yy. )zz.

ccc. ddd. [eee. fff. nggg.1hhh. iii. , jjj. nkkk.2lll. mmm. , ⋂ . nooo.3ppp.

= [cccc. dddd. neeee.4ffff. gggg. , hhhh. niiii.3jjjj. kkkk. , llll. nmmmm

ddddd. eeeee. [fffff. ggggg. nhhhhh.4iiiii. jjjjj. , kkkkk. nlllll.3mmmm

. qzzzzz.4aaaaaa. . . ) = [dddddd. eeeeee. nffffff.1gggggg. hhhhhh. , iii

. ntttttt.2uuuuuu. ⋁⋁ . − wwwwww. qxxxxxx.2yyyyyy. zzzzzz. aaaaaa

[
→
n 2

→
n 3

→
n 4](

→
r .

→
n 1 − q1) = [

→
n 1

→
n 3

→
n 4](

→
r .

→
n 2 − q2)

[
→
n 1

→
n 2

→
n 3](

→
r .

→
n 4 − q4) = [

→
n 4

→
n 3

→
n 1](

→
r .

→
n 2 − q2)

[
→
n 4

→
n 3

→
n 1](

→
r .

→
n 4 − q4) = [

→
n 1

→
n 2

→
n 3](

→
r .

→
n 2 − q2)

https://dl.doubtnut.com/l/_xUNKRQF7PJdH


57. Consider triangle  in the  plane, where 

 The new position of 

when triangle is rotated about side  by  can be

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

AOB x − y

A ≡ (1, 0, 0), B ≡ (0, 2, 0)andO ≡ (0, 0, 0). O,

AB 900

( , , )
4
5

3

5

2

√5

( , , )
−3

5

√2

5

2

√5

( , , )
4

5

2

5

2

√5

( , , )
4

5

2

5

1

√5

58. Let  Then the point of intersection of

the lines  is

A. (3,-1,1)

B. (3,1,-1)

→
a = î + ĵ and

→
b = 2 î − k̂.

→
r ×

→
a =

→
b ×

→
a and

→
r ×

→
b =

→
a ×

→
b

https://dl.doubtnut.com/l/_SG36zRmnLgN7
https://dl.doubtnut.com/l/_VJbyRd3dwJ1u


C. (-3,1,1)

D. (-3,-1,-1)

Answer: b

Watch Video Solution

59. The co-ordinates of the point P on the line 

 which is nearest to the 

origin is

A. 

B. 

C. 

D. none of these

Answer: a

Watch Video Solution

→
r = ( î + ĵ + k̂) + λ( − î + ĵ − k̂)

( , )
2

3
4
3

2

3

( − − , )
2

3
4
3

2

3

( , − )
2

3
4
3

2

3

https://dl.doubtnut.com/l/_VJbyRd3dwJ1u
https://dl.doubtnut.com/l/_h26gab3sSqwo


60. The ratio in which the line segment joining the points whose position

vectors are  is divided by the plane

whose equationis  is

A. 13:12 internally

B. 12:25 externally

C. 13:25 internally

D. 37:25 internally

Answer: B

Watch Video Solution

2 î − 4ĵ − 7k̂ and − 3 î + 5ĵ − 8k̂

r̂. ( î − 2ĵ + 3k̂) = 13

61. Which of the following are equation for the plane passing through the

points ?

A. 

P (1, 1, − 1), Q(3, 0, 2) and ( − 2, 1, 0)

(2 î − 3ĵ + 3k̂). ((x + 2) î + (y − 1) ĵ + zk̂) = 0

https://dl.doubtnut.com/l/_h26gab3sSqwo
https://dl.doubtnut.com/l/_pvjeOf46zbvH
https://dl.doubtnut.com/l/_HNUTYIjB8VCk


B. 

C. 

D. 

Answer: d

Watch Video Solution

x = 3 − t, y = − 11t, z = 2 − 3t

(x + 2) + 11(y − 1) = 3z

(2 î − ĵ + 3k̂) × ( − 3 î + ĵ). ((x + 2) î + (y − 1) ĵ + zk̂) = 0

62. Given  are the position

vectors of the points  Then the distance of the point 

from the plane passing through  and perpendicular to  is a.  b.  c.

 d. 

A. 5

B. 10

C. 15

D. 20

→
α = 3 î + ĵ + 2k̂and

→
β = î − 2ĵ − 4k̂

AandB. î + ĵ + k̂

B AB 5 10

15 20

https://dl.doubtnut.com/l/_HNUTYIjB8VCk
https://dl.doubtnut.com/l/_uvoh0FV8VkTH


Answer: a

Watch Video Solution

63.  are two lines whose vector equations are  

  

, where  are scalars and  is the

acute angle between .If the  is independent of  then the

value of  is

A. 

B. 

C. 

D. 

Answer: a

View Text Solution

L1 and L2

L1 :
→
r = λ((cos θ + √3) î + (√2 sin θ) ĵ + (cos θ − √3)k̂)

L2 :
→
r = μ(aî + bĵ + ck̂) λ and μ α

L1 and L2 ∠α θ

α

π

6

π

4

π

3

π

2

https://dl.doubtnut.com/l/_uvoh0FV8VkTH
https://dl.doubtnut.com/l/_uVJMzqudYPsk
https://dl.doubtnut.com/l/_cMdtH7IZ8LUO


64. The shortest distance between the lines

 is

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

= = and = =
x − 3

3

y − 8

−1

z − 3

1

x + 3

−3

y + 7

2

z − 6

4

√3

2√3

5√3

3√3

65. The line through  and perpendicular to the lines 

 and 

 is

A. 

B. 

î + 3ĵ + 2k̂

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

→
r = (2 î + 6ĵ + k̂) + μ( î + 2ĵ + 3k̂)

→
r = ( î + 2ĵ − k̂) + λ( − î + 5ĵ − 3k̂)

→
r = î + 3ĵ + 2k̂ + λ( î − 5ĵ + 3k̂)

https://dl.doubtnut.com/l/_cMdtH7IZ8LUO
https://dl.doubtnut.com/l/_GfGM7CN93d3N


C. 

D. 

Answer: b

Watch Video Solution

→
r = î + 3ĵ + 2k̂ + λ( î + 5ĵ + 3k̂)

→
r = î + 3ĵ + 2k̂ + λ( − î − 5ĵ − 3k̂)

66. The line through of the plane passing through the lines

 is

A. 

B. 

C. 

D. none of these

Answer: d

View Text Solution

= = and = =
x − 4

1

y − 3

1

z − 2

2

x − 3

1

y − 2

−4
z

5

11x − y − 3z = 35

11x + y − 3z = 35

11x − y + 3z = 35

https://dl.doubtnut.com/l/_GfGM7CN93d3N
https://dl.doubtnut.com/l/_kdySO40hwhxZ
https://dl.doubtnut.com/l/_UZGLC7R70V9R


67. The three planes

 a.  meet in a

point b. have a line in common c. form a triangular prism d. none of these

A. meet in a point

B. have a line in common

C. form a triangular prism

D. none of these

Answer: b

Watch Video Solution

4y + 6z = 5, 2x + 3y + 5z = 5and6x + 5y + 9z = 10

68. The equation of the plane through the line of intersection of the

planes  and  parallel to

the line  and  is

A. 

ax + by + cz + d = 0 a' x + b' y + c' z + d' = 0

y = 0 z = 0

(ab' − a' b)x + (bc' − b' c)y + (ad' − a' d) = 0

https://dl.doubtnut.com/l/_UZGLC7R70V9R
https://dl.doubtnut.com/l/_Lzfu4k0DAt8h


B. 

C. 

D. none of these

Answer: c

Watch Video Solution

(ab' − a' b)x + (bc' − b' c)y + (ad' − a' d)z = 0

(ab' − a' b)y + (bc' − b' c)z + (ad' − a' d) = 0

69. Equation of the pane passing through the points

 to the plane  is a. 

 b.  c.  d. none of

these

A. 

B. 

C. 

D. none of these

(2, 2, 1)and(9, 3, 6), and ⊥ 2x + 6y + 6z − 1 = 0

3x + 4y + 5z = 9 3x + 4y − 5z = 9 3x + 4y − 5z = 9

3x + 4y + 5z = 9

3x + 4y − 5z = 9

3x + 4y − 5z = 9

https://dl.doubtnut.com/l/_Lzfu4k0DAt8h
https://dl.doubtnut.com/l/_m0jhLzUdaahc


Answer: b

Watch Video Solution

70. Value of  such that the line  is  to

normal to the plane  is

A. 

B. 

C. 4

D. none of these

Answer: a

Watch Video Solution

λ = =
x − 1

2

y − 1

3

z − 1

λ
⊥

→
r . (2

→
i + 3

→
j + 4

→
k ) = 0

−
13

4

−
17
4

71. The equation of the plane passing through the intersection of

 and the origin x + 2y + 3x + 4 = 0 and 4x + 3y + 2z + 1 = 0 (0.0, 0)

https://dl.doubtnut.com/l/_m0jhLzUdaahc
https://dl.doubtnut.com/l/_a2BvvqK1fENV
https://dl.doubtnut.com/l/_S8tD2TlQE0Ak


is

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

17x + 14y + 11z = 0

7x + 4y + z = 0

x + 14y + 11z = 0

17x + y + z = 0

72. The plane  is rotated through a right angle

about its line of intersection with the plane  The

equation of the plane in its new position is a.  b. 

 c.  d. 

A. 

B. 

C. 

4x + 7y + 4z + 81 = 0

5x + 3y + 10z = 25.

x − 4y + 6z = 106

x − 8y + 13z = 103 x − 4y + 6z = 110 x − 8y + 13z = 105

x − 4y + 6z = 106

x − 8y + 13z = 103

x − 4y + 6z = 110

https://dl.doubtnut.com/l/_S8tD2TlQE0Ak
https://dl.doubtnut.com/l/_p6OioUJiyt0X


D. 

Answer: a

Watch Video Solution

x − 8y + 13z = 19 = 105

73. The vector equation of the plane passing through the origin and the

line of intersection of the planes  is

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

→
r .

→
a = λ and

→
r .

→
b = μ

→
r . (λ

→
a − μ

→
b ) = 0

→
r . (λ

→
b − μ

→
a ) = 0

→
r . (λ

→
a + μ

→
b ) = 0

→
r . (λ

→
b + μ

→
a ) = 0

https://dl.doubtnut.com/l/_p6OioUJiyt0X
https://dl.doubtnut.com/l/_Cg9ONJM10uJg


74. The two lines 

intersect at a point where  are scalars then (A)  are

non coplanar (B)  (C)  (D) 

A. 

B. 

C. 

D. none of these

Answer: b

Watch Video Solution

→
r =

→
a +

→
λ (

→
b ×

→
c ) and

→
r =

→
b + μ(

→
c ×

→
a )

→
λ and μ

→
a ,

→
b ,

→
c

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

= ∣
∣
→
c ∣

∣
→
a .

→
c =

→
b .

→
c [Math

Processing Error]

→
a ×

→
c =

→
b ×

→
c

→
a .

→
c =

→
b .

→
c

→
b ×

→
a =

→
c ×

→
a

75. The projection of the line  on the plane 

 is the line of intersection of this plane with the plane a. 

 b.  c.  d. none of these

= =
x + 1

−1

y

2

z − 1

3

x − 2y + z = 6

2x + y + 2 = 0 3x + y − z = 2 2x − 3y + 8z = 3

https://dl.doubtnut.com/l/_6WBqJCBok3OS
https://dl.doubtnut.com/l/_ZAaei3m4bUpc


A. 

B. 

C. 

D. none of these

Answer: a

Watch Video Solution

2x + y + 2 = 0

3x + y − z = 2

2x − 3y + 8z = 3

76. The direction cosines of a line satisfy the relations  and 

 The value of  for which the two lines are

perpendicular to each other, is

A. 1

B. 2

C. 

D. none of these

λ(l + m) = n

mn + nl + lm = 0. λ,

1/2

https://dl.doubtnut.com/l/_ZAaei3m4bUpc
https://dl.doubtnut.com/l/_AO8InERi8SKM


Answer: b

Watch Video Solution

77. The intercepts made on the axes by the plane the which bisects the

line joining the points  and  at right angles are a. 

 b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

(1, 2, 3) ( − 3, 4, 5)

( − , 9, 9)
9

2
( , 9, 9)

9

2
(9, − , 9)

9

2
(9, , 9, )

9

2

( − , 9, 9)
9

2

( , 9, 9)
9

2

(9, − , 9)
9

2

(9, , 9)
9

2

https://dl.doubtnut.com/l/_AO8InERi8SKM
https://dl.doubtnut.com/l/_15XN6dBnvcsD


78. Find the angle between the lines whose direction cosines are given by

the equations  and 

A. parallel

B. perpendicular

C. inclined at 

D. none of these

Answer: c

Watch Video Solution

3l + m + 5n = 0 6mn − 2nl + 5lm = 0

cos( − 1)( )
1

6

79. A sphere of constant radius  passes through the origin and meets

the axes in  The locus of a centroid of the tetrahedron 

 is a.  b.  c. 

 d. none of these

A. 

2k

A, B, andC.

OABC x2 + y2 + z2 = 4k2 x2 + y2 + z2 = k2

2(k2 + y2 + z)
2

= k2

x2 + y2 + z2 = k2

https://dl.doubtnut.com/l/_cS5TjLdj7hI2
https://dl.doubtnut.com/l/_C8typndfh2yO


B. 

C. 

D. none of these

Answer: b

Watch Video Solution

x2 + y2 + z2 = k2

2(k2 + y2 + z)
2

= k2

80. A plane passes through a �xed point  The locus of the foot of

the perpendicular to it from the origin is a sphere of radius a.

 b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: a

(a, b, c).

√a2 + b2 + c21

2
√a2 + b2 + c2 a2 + b2 + c2 (a2 + b2 + c2)

1

2

√a2 + b2 + c21

2

√a2 + b2 + c2

a2 + b2 + c2

(a2 + b2 + c2)
1

2

https://dl.doubtnut.com/l/_C8typndfh2yO
https://dl.doubtnut.com/l/_0QxjJgaUfPmX


Watch Video Solution

81. What is the nature of the intersection of the set of planes

a. they meet at a point b. the form a triangular prism c. the pass through

a line d. they are at equal distance from the origin

A. They meet at a point

B. They form a triangular prism

C. They pass through a line

D. They are at equal distance from the origin

Answer: c

Watch Video Solution

x + ay + (b + c)z + d = 0, x + by + (a + a)z + d = 0andx + cy + (a + b

82. Find the equation of a straight line in the plane  which is

parallel to .

→
r .

→
n = d

→
r .

→
n = d(where 

→
n .

→
b = 0)

https://dl.doubtnut.com/l/_0QxjJgaUfPmX
https://dl.doubtnut.com/l/_9LDDGwi19oJW
https://dl.doubtnut.com/l/_t1iDZM5qcho1


A. 

B. 

C. 

D. 

Answer: a

View Text Solution

→
r =

→
a + ( )

→
n + λ

→
b

d −
→
a .

→
n

n2

→
r =

→
a + ( )

→
n + λ

→
b

d −
→
a .

→
n

n

→
r =

→
a + ( )

→
n + λ

→
b

→
a .

→
n − d

n2

→
r =

→
a + ( )

→
n + λ

→
b

→
a .

→
n − d

n

83. What is the equation of the plane which passes through the z-axis and

is perpendicular to the line 

A. 

B. 

C. 

D. 

Answer: a

= = ?
x − a

cos θ

y + 2

sin θ

z − 3

0

x + y tan θ = 0

y + x tan θ = 0

x cos θ − y sin θ = 0

x sin θ − y cos θ = 0

https://dl.doubtnut.com/l/_t1iDZM5qcho1
https://dl.doubtnut.com/l/_MffPAMbErcZw


Watch Video Solution

84. A straight line  on the xy-plane bisects the angle between

 What are the direction cosines of  a. 

 b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

L

OXandOY . L?

⟨(1/√2), (1/√2), 0⟩ ⟨(1/2), (√3/2), 0⟩ ⟨0, 0, 1⟩ ⟨

2/3

2/3

1/3

⟩

< (1/√2), (1/√2), 0 >

< (1/2), (√3/2), 0 >

< 0, 0, 1 >

< (2/3), (2/3), (1/3) >

85. For what value (s) of a will the two points  lie

on opposite sides of the plane  a. 

(1, a, 1)and( − 3, 0, a)

3x + 4y − 12z + 13 = 0?

https://dl.doubtnut.com/l/_MffPAMbErcZw
https://dl.doubtnut.com/l/_1mnPI33pgo2e
https://dl.doubtnut.com/l/_FZ1jt1FHC585


 b.  only c. `0

A. 

B. a=0 only

C. 

D. 

Answer: a

Watch Video Solution

a ≻ 1 or a > 1/3 a = 0

a < − 1 or a > 1/3

0 < a < 1

−1 < a < 1

86. If the plane  cuts the axes of coordinates at points, 

 , then �nd the area of the triangle 

A. 18 sq unit

B. 36 sq unit

C. 

D. 

+ + = 1
x

2

y

3
z

6

A, B,  and C ABC

3√14  sq unit

2√14  sq unit

https://dl.doubtnut.com/l/_FZ1jt1FHC585
https://dl.doubtnut.com/l/_thGJaAmXOHsw


Exercise Multiple

Answer: c

Watch Video Solution

1. Let  be the perpendicular from the point  to the 

plane. If  makes an angle  with the positive direction of the  axis

and  makes an angle  with the positive direction of  axis, where 

 is the origin and  and  are acute angels, then If

, y in R f(1)=1,

f(n)=n n in N ,` is

A. , , 

B. , , 

C. , , 

D. , , 

PM P (1, 2, 3) x − y

−−→
OP θ z −

−−→
OM φ x −

O θ φ

f(x + y) = f(x) + f(y) − xy − 1 ∀x, and

thentheνmberofsolutionof ,

cos θ cos ϕ =
1

√14
tanϕ = 2 tan θ =

√5

3

sin θ sinϕ =
2

√14
tanϕ = 2 tan θ =

√5

3

tanϕ = 2 cos θ cos ϕ =
1

√14
tan θ =

√5

3

tan θ =
√5

3
cos θ cos ϕ =

1

√14
tanϕ = 2

https://dl.doubtnut.com/l/_thGJaAmXOHsw
https://dl.doubtnut.com/l/_qvTKXLYtV7my


Answer: B

Watch Video Solution

2. Let  denote the equation of a plane to which the vector  is

normal and which contains the line whose equation is

 denote the equation of the

plane containing the line L and a point with position vector j. Which of

the following holds good?

A. The equation of 

B. The equation of 

C. The acute angle the .

D. The angle between the plnae  and the line L is .

Answer: a, c

View Text Solution

P1 ( î + ĵ)

→
r = î + ĵ +

→
k + λ( î − ĵ − k̂) and P2

P1  isx + y = 2.

P2  is 
→
r . ( î − 2ĵ + k̂) = 2.

P1 and P2  is cot − 1(√3)

P2 tan− 1 √3

https://dl.doubtnut.com/l/_qvTKXLYtV7my
https://dl.doubtnut.com/l/_hiMjkuhuvW2h
https://dl.doubtnut.com/l/_QpPK5FfX2kPQ


3. If the planes

intersect in a line, then the value of  is

A. 1

B. 

C. 2

D. 0

Answer: a, b

Watch Video Solution

→
r . ( î + ĵ + k̂) = q1,

→
r . ( î + 2aĵ + k̂) = q2 and

→
r . (aî + a2 ĵ + k̂) =

a

1/2

4. A line with direction cosines proportional to  meets

lines  The coordinates of each

of the points of the intersection are given by a.  b.  c. 

 d. 

A. (2,-3,1)

1, − 5, and − 2

x = y + 5 = z + 1andx + 5 = 3y = 2z.

(2, − 3, 1) (1, 2, 3)

(0, 5/3, 5/2) (3, − 2, 2)

https://dl.doubtnut.com/l/_QpPK5FfX2kPQ
https://dl.doubtnut.com/l/_uAeMWqkM3Ttc


B. (1,2,3)

C. 

D. (3,-2,2)

Answer: a, b

Watch Video Solution

(0, 5/3, 5/2)

5. Let  be the equation of a plane passing through the line of

intersection of the planes  and perpendicular

to the plane  Then the points which lie on the plane 

 is/are a.  b.  c.  d. 

A. (0,9,17)

B. 

C. (1,3,-4)

D. 

P = 0

2x − y = 0and3z − y = 0

4x + 5y − 3z = 8.

P = 0 (0, 9, 17) (1/7, 21/9) (1, 3, − 4) (1/2, 1, 1/3)

(1/7, 2, 1/9)

(1/2, 1, 1/3)

https://dl.doubtnut.com/l/_uAeMWqkM3Ttc
https://dl.doubtnut.com/l/_hdfQZ2NxBiZI


Answer: a, d

Watch Video Solution

6. The equation of the line , 

written in the symmetrical form is

A. 

B. 

C. 

D. 

Answer: b, c, d

Watch Video Solution

x + y + z − 1 = 0 4x + y − 2z + 2 = 0

= =
x − 1

2

y + 2

−1

z − 2

2

= =
x + (1/2)

1

y − 1

−2

z − (1/2)

1

= =
x

1

y

−2

z − 1

1

= =
x + 1

1

y − 2

−2

z = 0

1

7. Consider the planes  The

plane  bisects the angel between the given

3x − 6y + 2z + 5 = 0and4x − 12 + 3z = 3.

67x − 162y + 47z + 44 = 0

https://dl.doubtnut.com/l/_hdfQZ2NxBiZI
https://dl.doubtnut.com/l/_Y6GOcf33MS80
https://dl.doubtnut.com/l/_dHkls0qMfKBM


planes which a. contains origin b. is acute c. is obtuse d. none of these

A. contains origin

B. is acute

C. is obtuse

D. none of these

Answer: a, b

Watch Video Solution

8. If the lines  and 

intersect then

A. 

B. 

C. 

D. 

= =
x − 2

1

y − 3

1
z − 4

λ
= =

x − 1

λ

y − 4

2

z − 5

1

λ = − 1

λ = 2

λ = − 3

λ = 0

https://dl.doubtnut.com/l/_dHkls0qMfKBM
https://dl.doubtnut.com/l/_jBGDG3XEjnya


Answer: a,d

Watch Video Solution

9. The equations of the plane which passes through  and which is

equally inclined to the planes 

is/are a.  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: a, c

Watch Video Solution

(0, 0, 0)

x − y + z − 3 = 0andx + y = z + 4 = 0

y = 0 x = 0 x + y = 0 x + z = 0

y = 0

x = 0

x + y = 0

x + z = 0

https://dl.doubtnut.com/l/_jBGDG3XEjnya
https://dl.doubtnut.com/l/_1xDJsXKlZ3fu


10. The x-y plane is rotated about its line of intersection with the y-z plane

by  , then the equation of the new plane is/are a.  b. 

 c.  d. 

A. 

B. 

C. 

D. 

Answer: a, d

Watch Video Solution

450 z + x = 0

z − y = 0 x + y + z = 0 z − x = 0

z + x = 0

z − y = 0

x + y + z = 0

z − x = 0

11. The equation of the plane which is equally inclined to the lines

 and passing

through the origin is/are a.  b.  c. 

 d. 

= = and = = =
x − 1

2

y

−2

z + 2

−1

x + 3

8

y − 4

1
z

−4

14x − 5y − 7z = 0 2x + 7y − z = 0

3x − 4y − z = 0 x + 2y − 5z = 0

https://dl.doubtnut.com/l/_0UN0mNr5qYCG
https://dl.doubtnut.com/l/_WtmEFysUzSDD


A. 

B. 

C. 

D. 

Answer: a, b

Watch Video Solution

14x − 5y − 7z = 0

2x + 7y − z = 0

3x − 4y − z = 0

x + 2y − 5z = 0

12. Which of the following lines lie on the plane  a. 

 b.  c. 

 d. none of these

A. 

B. 

C. 

D. none of these

x + 2y − z + 4 = 0?

= =
x − 1

1

y

−1

z − 5

1
x − y + z = 2x + y − z = 0

r̂ = 2 î − ĵ + 4k̂ + λ(3 î + ĵ + 5k̂)

= =
x − 1

1

y

−1

z − 5

−1

x − y + z = 2x + y − z = 0

→
r = 2 î − ĵ + 4k̂ + λ(3 î + ĵ + 5k̂)

https://dl.doubtnut.com/l/_WtmEFysUzSDD
https://dl.doubtnut.com/l/_PPpclCOHSo73


Answer: a, c

Watch Video Solution

13. If the volume of tetrahedron  is 1 cubic units, where 

 then the locus of point  is a. 

 b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: b, c

Watch Video Solution

ABCD

A(0, 1, 2), B( − 1, 2, 1)andC(1, 2, 1), D

x + y − z = 3 y + z = 6 y + z = 0 y + z = − 3

x + y − z = 0

y + x = 6

y + z = 0

y + z = − 3

https://dl.doubtnut.com/l/_PPpclCOHSo73
https://dl.doubtnut.com/l/_IyBpLofZwAJD


14. A rod of length 2 units whose one ends is  and other end

touches the plane , then which statement is false

A. the rod sweeps the �gure whose volume is  cubic units.

B. the area of the region which the rod traces on the plane is .

C. the length of projection of the rod on the plane is  units.

D. the centre of the region which the rod traces on the plane is

Answer: b

Watch Video Solution

(1, 0, − 1)

x − 2y + 2z + 4 = 0

π

2π

√3

( , , )
2

3

2

3

−5

3

15. Consider a set of point R in which is at a distance of 2 units from the

line  between the planes 

.

= =
x

1

y − 1

−1

z + 2

2

x − y + 2z = 3 = 0 and x − y + 2z − 2 = 0

https://dl.doubtnut.com/l/_4OYBEgEuZLn1
https://dl.doubtnut.com/l/_Ox92pKkKUDmy


A. The volume of the bounded �gure by points R and the planes is

 cube units.

B. The area of the curved surface formed by the set of points R is

 sq. units.

C. The volume of the bounded �gure by the set of points R and the

planes is  cubic units.

D. The area of the curved surface formed by the set of points R is

 sq. units.

Answer: b,c

View Text Solution

(10/3√3)π

(20π/√6)

(20π/√6)

(10/√3)π

16. The equation of the line throgh the point  parallel to the plane

=q and vecr=vecb+tvecc

vecr=veca+lamda (vecnxxvecc) (vecr-veca)xx(vecnxxvecc)=0

vecr=vecb+lamda(vecnxxvecc)` (D) none of these

→
a

→
r .

→
n perpendica––r → thel ∈ e is(A)

(B) (C)

https://dl.doubtnut.com/l/_Ox92pKkKUDmy
https://dl.doubtnut.com/l/_UOP4tWAka21f


A. 

B. 

C. 

D. none of these

Answer: a, d

Watch Video Solution

→
r =

→
a + λ(

→
n ×

→
c )

(
→
r −

→
a ) × (

→
n ×

→
c ) = 0

→
r =

→
b + λ(

→
n ×

→
c )

17. The equation of the line , 

written in the symmetrical form is

A. 

B. 

C. 

D. 

Answer: a,b,c

x + y + z − 1 = 0 4x + y − 2z + 2 = 0

= =
x + 1

1

y − 2

−2

z − 0

1

= =
x

1

y

−2

z − 1

1

= =
x + 1/2

1

y − 1

−2

z − 1/2

1

= =
x − 1

2

y + 2

−1

z − 2

2

https://dl.doubtnut.com/l/_UOP4tWAka21f
https://dl.doubtnut.com/l/_8Vb8zjY2LByL


Exercise Reasoning Questions

Watch Video Solution

1. Statement 1 : Lines

 do not

intersect. 

Statement 2 : Skew lines never intersect.

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the Statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1 is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: b

W t h Vid S l ti

→
r = î − ĵ + λ( î + ĵ − k̂) and

→
r = 2 î − ĵ + μ( î + ĵ − k̂)

https://dl.doubtnut.com/l/_8Vb8zjY2LByL
https://dl.doubtnut.com/l/_0rQtafUQocCX


Watch Video Solution

2. Statement 1 : Lines

vecbxxvecd=vec0 vecr=veca+lamdavecb and vecr=

vecc+lamdavecd` do not intersect.

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the Statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1 is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: c

View Text Solution

→
r = î + ĵ − k̂ + λ(3 î − ĵ) and

→
r = 4 î − k̂ + μ(2 î + 3k̂)∫er sec t. Sta

, thenl ∈ es

https://dl.doubtnut.com/l/_0rQtafUQocCX
https://dl.doubtnut.com/l/_Ak9UQVYfn5Y5


3. The equation of two straight lines are

 Statement 1:

the given lines are coplanar. Statement 2: The equations

 are consistent.

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the Statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1 is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: d

Watch Video Solution

= = and = = .
x − 1

2

y + 3

1

z − 2

−3

x − 2

1

y − 1

−3

z + 3

2

2x1 − y1 = 1, x1 + 3y1 = 4and3x − 1 + 2y1 = 5

https://dl.doubtnut.com/l/_1IExQKxneGbN


4. Statement 1: A plane passes through the point  If

distance of this plane from origin is maximum, then its equation is

 Statement 2: If the plane passing through the point 

 is at maximum distance from origin, then normal to the plane is

vector 

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the Statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1 is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: b

Watch Video Solution

A(2, 1, − 3).

2x + y − 3z = 14.

A(
→
a )

→
a .

https://dl.doubtnut.com/l/_YWvSg05mWZ22


5. Statement 1: Line  lies in the plane 

 Statement 2: if line  lies in the

plane  is scalar

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the Statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1 is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: c

Watch Video Solution

= =
x − 1

1

y − 0

2

z2

−1

2x − 3y − 4z − 10 = 0.
→
r =

→
a + λ

→
b

→
r

.
→
c = n(wheren ), then

→
b

.
→
c = 0.

6. Statement 1: Let  be the angle between the line

 and the plane  Then 

θ

= =
x − 2

2

y − 1

−3

z + 2

−2
x + y − z = 5.

https://dl.doubtnut.com/l/_F7mtEVGwcUTs
https://dl.doubtnut.com/l/_gNc1LIJhTwgL


 Statement 2: The angle between a straight line and

a plane is the complement of the angle between the line and the normal

to the plane.

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the Statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1 is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: c

Watch Video Solution

θ = sin− 1(1/√51).

7. Statement 1: let  be two

points. Then point  lies exterior to the sphere with 

 as its diameter. Statement 2: If  are any two points and  is a

A(
→
i +

→
j +

→
k )andB(

→
i −

→
j +

→
k )

P(2
→
i + 3

→
j +

→
k )

AB AandB P

https://dl.doubtnut.com/l/_gNc1LIJhTwgL
https://dl.doubtnut.com/l/_v27owk5Oi8F6


point in space such that  , then point  lies exterior to the

sphere with  as its diameter.

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the Statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1 is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: b

Watch Video Solution

→
P A

.
→
P B > 0 P

AB

8. Statement 1: there exists a unique sphere which passes through the

three non-collinear points and which has the least radius. Statement 2:

The centre of such a sphere lies on the plane determined by the given

three points.

https://dl.doubtnut.com/l/_v27owk5Oi8F6
https://dl.doubtnut.com/l/_1ugrEY1dZRxo


A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the Statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1 is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: c

Watch Video Solution

9. Statement 1: There exist two points on the 

which are at a distance of 2 units from point  Statement 2:

Perpendicular distance of point  form the line 

 is 1 unit.

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

= =
x − 1

1

y

−1

z + 2

2

(1, 2, − 4).

(1, 2, − 4)

= =
x − 1

1

y

−1

z + 2

2

https://dl.doubtnut.com/l/_1ugrEY1dZRxo
https://dl.doubtnut.com/l/_ScPvOW6vznQp


B. Both the Statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1 is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: b

Watch Video Solution

10. The shortest distance between the lines

 is zero.

Statement 2: The given lines are perpendicular.

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the Statements are true, but Statement 2 is not the correct

explanation for Statement 1.

= = and = = ( )
x

−3

y − 1

1

z + 1

−1

x − 2

1

y − 3

2

z + (13/7)

−1

https://dl.doubtnut.com/l/_ScPvOW6vznQp
https://dl.doubtnut.com/l/_1nAKGkmkrgX3


Exercise Comprehension

C. Statement 1 is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: d

Watch Video Solution

1. Given four points .

Point D lies on a line L orthogonal to the plane determined by the points

A, B and C. 

The equation of the plane ABC is

A. 

B. 

C. 

D. 

A(2, 1, 0), B(1, 0, 1), C(3, 0, 1) and D(0, 0, 2)

x + y + z − 3 = 0

y + z − 1 = 0

x + z − 1 = 0

2y + z − 1 = 0

https://dl.doubtnut.com/l/_1nAKGkmkrgX3
https://dl.doubtnut.com/l/_de9IbX4ghTDp


Answer: b

View Text Solution

2. Given four points .

Point D lies on a line L orthogonal to the plane determined by the points

A, B and C. 

The equation of the line L is

A. 

B. 

C. 

D. none

Answer: c

View Text Solution

A(2, 1, 0), B(1, 0, 1), C(3, 0, 1) and D(0, 0, 2)

→
r = 2k̂ + λ( î + k̂)

→
r = 2k̂ + λ(2ĵ + k̂)

→
r = 2k̂ + λ(ĵ + k̂)

https://dl.doubtnut.com/l/_de9IbX4ghTDp
https://dl.doubtnut.com/l/_hj88vURfcx6p


3. Given four points .

Point D lies on a line L orthogonal to the plane determined by the points

A, B and C.

A. 

B. 

C. 2

D. 

Answer: d

View Text Solution

A(2, 1, 0), B(1, 0, 1), C(3, 0, 1) and D(0, 0, 2)

√2

1/2

1/√2

4. A ray of light comes light comes along the line L = 0 and strikes the

plane mirror kept along the plane P = 0 at B.  is a point on the

line L = 0 whose image about P = 0 is . It is given that L = 0 is 

 is . 

The coordinates of  are

A(2, 1, 6)

A'

= = and P = 0
x − 2

3

y − 1

4

z − 6

5
x + y − 2z = 3

A'

https://dl.doubtnut.com/l/_zbMTQofyzw3B
https://dl.doubtnut.com/l/_FZNc9zNtRGvx


A. 

B. 

C. 

D. none of these

Answer: b

View Text Solution

(6, 5, 2)

(6, 5, − 2)

(6, − 5, 2)

5. A ray of light comes light comes along the line L = 0 and strikes the

plane mirror kept along the plane P = 0 at B.  is a point on the

line L = 0 whose image about P = 0 is . It is given that L = 0 is 

 is . 

The coordinates of B are

A. 

B. 

C. 

A(2, 1, 6)

A'

= = and P = 0
x − 2

3

y − 1

4

z − 6

5
x + y − 2z = 3

(5, 10, 6)

(10, 15, 11)

( − 10, − 15, − 14)

https://dl.doubtnut.com/l/_FZNc9zNtRGvx
https://dl.doubtnut.com/l/_0Sv4qjfgsTHf


D. none of these

Answer: c

View Text Solution

6. A ray of light comes light comes along the line L = 0 and strikes the

plane mirror kept along the plane P = 0 at B.  is a point on the

line L = 0 whose image about P = 0 is . It is given that L = 0 is 

 is . 

If  is the re�ected ray, then its equation is

A. 

B. 

C. 

D. none of these

Answer: c

View Text Solution

A(2, 1, 6)

A'

= = and P = 0
x − 2

3

y − 1

4

z − 6

5
x + y − 2z = 3

L1 = 0

= =
x + 10

4

y − 5

4

z + 2

3

= =
x + 10

3

y + 15

5
z + 14

5

= =
x + 10

4

y + 15

5
z + 14

3

https://dl.doubtnut.com/l/_0Sv4qjfgsTHf
https://dl.doubtnut.com/l/_AkMVB1AMukpZ


View Text Solution

7. For what values of p and q the system of equations

 has i no solution ii

a unique solution iii in �nitely many solutions.

A. .

B. 

C. 

D. 

Answer: b

Watch Video Solution

2x + py + 6z = 8, x + 2y + qz = 5, x + y + 3z = 4

p = 2, q ≠ 3

p ≠ 2, q ≠ 3

p ≠ 2, q = 3

p = 2, q = 3

8. For what values of p and q the system of equations

 has i no solution ii

a unique solution iii in �nitely many solutions.

2x + py + 6z = 8, x + 2y + qz = 5, x + y + 3z = 4

https://dl.doubtnut.com/l/_AkMVB1AMukpZ
https://dl.doubtnut.com/l/_qsYFzeRq8LBu
https://dl.doubtnut.com/l/_yaKYHNv4kH8e


A. .

B. 

C. 

D. 

Answer: c

Watch Video Solution

p = 2, q ≠ 3

p ≠ 2, q ≠ 3

p ≠ 2, q = 3

p = 2, q = 3

9. For what values of p and q the system of equations

 has i no solution ii

a unique solution iii in �nitely many solutions.

A. 

B. 

C. 

D. 

2x + py + 6z = 8, x + 2y + qz = 5, x + y + 3z = 4

p = 2, q ∈ 3

p ∈ 2, q ∈ 3

p ≠ 2, q = 3

p = 2, q = 3

https://dl.doubtnut.com/l/_yaKYHNv4kH8e
https://dl.doubtnut.com/l/_3s74b1Xse4nU


Answer: b

Watch Video Solution

10. Consider a plane  and point . A line L has

the equation . 

The coordinate of a point B of line L such that AB is parallel to the plane

is

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

x + y − z = 1 A(1, 2, − 3)

x = 1 + 3r, y = 2 − r and z = 3 + 4r

(10, − 1, 15)

( − 5, 4, − 5)

(4, 1, 7)

( − 8, 5, − 9)

https://dl.doubtnut.com/l/_3s74b1Xse4nU
https://dl.doubtnut.com/l/_dbV3hPCen1GR


11. Consider a plane  and point . A line L has

the equation .

A. 

B. 

C. 

D. 

Answer: b

View Text Solution

x + y − z = 1 A(1, 2, − 3)

x = 1 + 3r, y = 2 − r and z = 3 + 4r

x − 3y + 5 = 0

x + 3y − 7 = 0

3x − y − 1 = 0

3x + y − 5 = 0

12. Consider a plane  and point . A line L has

the equation .

A. 

B. 

C. 

x + y − z = 1 A(1, 2, − 3)

x = 1 + 3r, y = 2 − r and z = 3 + 4r

4√26

20

10√13

https://dl.doubtnut.com/l/_qbp00wyyegsj
https://dl.doubtnut.com/l/_q3i0krCmSVt2


Exercise Matrix

D. none of these

Answer: d

View Text Solution

1. 

View Text Solution

https://dl.doubtnut.com/l/_q3i0krCmSVt2
https://dl.doubtnut.com/l/_JGdhlRFVJHo4


2. 

View Text Solution

3. 

View Text Solution

https://dl.doubtnut.com/l/_ozcXY58FkmFg
https://dl.doubtnut.com/l/_RSB9eYphqZJ3


Exercise Numerical

4. 

View Text Solution

5. 

View Text Solution

https://dl.doubtnut.com/l/_XpNhx87JOgUy
https://dl.doubtnut.com/l/_oVQbQeFaAVlR


1. Find the number of sphere of radius  touching the coordinate axes.

Watch Video Solution

r

2. Find the distance of the z-axis from the image of the point 

in the plane 

Watch Video Solution

M(2 − 3, 3)

x − 2y − z + 1 = 0.

3. The length of projection of the line segment joining the points

 on the plane  is equal to a. 

b.  c.  d. 

Watch Video Solution

(1, 0, − 1)and( − 1, 2, 2) x + 3y − 5z = 6 2

√
271
53

√
472

31
√

474

35

4. If the angle between the plane  and the line 

 then the �nd the value of 

x − 3y + 2z = 1

= = isθ,
x − 1

2

y − 1

1
z − 1

−3
cos ecθ.

https://dl.doubtnut.com/l/_ogTLrozeqpbk
https://dl.doubtnut.com/l/_URKG273zBSdd
https://dl.doubtnut.com/l/_EDXK858PAWhb
https://dl.doubtnut.com/l/_xSS38eFAMBfq


Watch Video Solution

5. Let  be the areas of the triangular faces of a

tetrahedron, and  be the corresponding altitudes of the

tetrahedron. If the volume of tetrahedron is  cubic units, then �nd the

minimum value of  (in cubic

units).

Watch Video Solution

A1, A2, A3, A4

h1, h2, h3, h4

1

6

(A1 + A2 + A3 + A4)(h1 + h2 + h3 + h4)

6. Let the equation of the plane containing the line

 and is parallel to the line of

intersection of the planes  and  be 

 Compute the value of .

A. 4

B. 2

C. 6

x − y − z − 4 = 0 = x + y + 2z − 4

2x + 3y + z = 1 x + 3y + 2z = 2

x + Ay + Bz + C = 0 |A + B + C|

https://dl.doubtnut.com/l/_xSS38eFAMBfq
https://dl.doubtnut.com/l/_SMEwxvKqb4n2
https://dl.doubtnut.com/l/_IgAh6JMRL3QO


D. 8

Answer: C

Watch Video Solution

7. If  is a point on the plane  then �nd the least

value ofvector method.  using vector method.

Watch Video Solution

(a, b, c) 3x + 2y + z = 7,

a2 + b2 + c2,

8. The plane denoted by  is rotated through a

right angle about its line of intersection with the plane

. If the plane in its new position is denoted by ,

and the distance of this plane from the origin is d, then �nd the value of

 (where  represents greatest integer less than or equal to k).

Watch Video Solution

P1 : 4x + 7y + 4z + 81 = 0

P2 : 5x + 3y + 10z = 25 P

[k/2] [ ⋅ ]

https://dl.doubtnut.com/l/_IgAh6JMRL3QO
https://dl.doubtnut.com/l/_0JtdJdVDiBJk
https://dl.doubtnut.com/l/_xXXG73xtTI6r
https://dl.doubtnut.com/l/_t37rbNL5gyS3


Jee Previous Year

9. Find the distance of the point  from the line 

 measured parallel to the plane 

Watch Video Solution

( − 2, 3, \ − 4)

= =
x+2

3

2y + 3

4
3z + 4

5

4x + 12y − 3z + 1 = 0.

10. The position vectors of the four angular points of a tetrahedron OABC

are  and  respectively. A point P inside

the tetrahedron is at the same distance  from the four plane faces of the

tetrahedron. Find the value of 

Watch Video Solution

(0, 0, 0); (0, 0, 2), (0, 4, 0) (6, 0, 0)

r

r

1. (i) Find the equation of the plane passing through the points

 (ii) If  s the point  then the �nd(2, 1, 0), (5, 0, 1)and(4, 11). P (2, 1, 6),

https://dl.doubtnut.com/l/_t37rbNL5gyS3
https://dl.doubtnut.com/l/_z7lBjwQcnYrC
https://dl.doubtnut.com/l/_sq7aR6MxJhQ3


the point  such that  is perpendicular to the plane in (i) and the

midpoint of  lies on it.

Watch Video Solution

Q PQ

PQ

2. Find the equation of a plane passing through (1, 1, 1) and parallel to the

lines  and  direction ratios (1, 0,-1) and (1,-1, 0) respectively. Find the

volume of the tetrahedron formed by origin and the points where this

plane intersects the coordinate axes.

Watch Video Solution

L1 L2

3. A parallelepiped  has base points  and upper face

points  . The parallelepiped is compressed by upper

face  to form a new parallepiped  having upper face points 

 . The volume of parallelepiped  is 90 percent of the

volume of parallelepiped  Prove that the locus of  is a plane.

Watch Video Solution

S A, B, CandD

A ′ , B ′ , C ′ , andD'

A'B'C'D' T

A,B, Ca n dD T

S. A

https://dl.doubtnut.com/l/_sq7aR6MxJhQ3
https://dl.doubtnut.com/l/_kDiBwVvfp610
https://dl.doubtnut.com/l/_G4Jw0M9m9mUJ


4. Find the equation of the plane containing the lines 2x-y+z-3=0,3x+y+z=5

and a t a distance of  from the point (2,1,-1).

Watch Video Solution

1

√6

5. A line with positive direction cosines passes through the point P(2, – 1,

2) and makes equal angles with the coordinate axes. The line meets the

plane 2x + y + z = 9 at point Q. The length of the line segment PQ equals

Watch Video Solution

6. The value of  such that  lies in the plane 

 is

A. 7

B. -7

C. no real value

k = =
x − 4

1

y − 2

1
z − k

2

2x − 4y = z = 7

https://dl.doubtnut.com/l/_G4Jw0M9m9mUJ
https://dl.doubtnut.com/l/_RWl1MoFPeB7c
https://dl.doubtnut.com/l/_3MOvirNckEUO
https://dl.doubtnut.com/l/_KjSGTl315tYc


D. 4

Answer: A

Watch Video Solution

7. If the lines 

intersect then the value of k is (A)  (B)  (C)  (D) 

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

= = and = =
x − 1

2

y + 1

3

z − 1

4

x − 3

1

y − k

2
z

1
3

2

9

2
−

2

9
−

3

2

3/2

9/2

−2/9

−3/2

https://dl.doubtnut.com/l/_KjSGTl315tYc
https://dl.doubtnut.com/l/_tQn91kphWlUB


8. A variable plane at distance of  unit from the origin cuts the coordinte

axes at  and . If the centroid  of triangle  satis�es

the relation  then the value of  is

A. 3

B. 1

C. 

D. 9

Answer: d

Watch Video Solution

1

A, B C D(x, y, z) ABC

+ + = k
1

x2

1

y2

1

z2
k

1/3

9. A plane passes through (1,-2,1) and is perpendicualr to two planes

 then the distance of the plane

from the point (1,2,2) is

A. 0

2x − 2y + z = 0  and x − y + 2z = 4,

https://dl.doubtnut.com/l/_sjKO5MCGpboV
https://dl.doubtnut.com/l/_mP8zu1Q83Z01


B. 1

C. 

D. 

Answer: d

Watch Video Solution

√2

2√2

10. Let  be a point in space and  be a point on line 

 Then the value of  for which

the vector  is parallel to the plane  is a. 1/4 b. -1/4 c.

1/8 d. -1/8

A. 

B. 

C. 

D. 

P (3, 2, 6) Q

→
r = ( î − ĵ + 2k̂) + μ( − 3 î + ĵ + 5k̂). μ

→
P Q x − 4y + 3z = 1

1/4

−1/4

1/8

−1/8

https://dl.doubtnut.com/l/_mP8zu1Q83Z01
https://dl.doubtnut.com/l/_XnzyAOhF3bDy


Answer: a

Watch Video Solution

11. Equation of the plane containing the straight line  and

perpendicular to the plane containing the straight lines 

and  is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

= =
x

2

y

3
z

4

= =
x

2

y

4
z

2

= =
x

4

y

2
z

3

x + 2y − 2z = 0

3x + 2y − 2z = 0

x − 2y + z = 0

5x + 2y − 4z = 0

https://dl.doubtnut.com/l/_XnzyAOhF3bDy
https://dl.doubtnut.com/l/_xjTxgBlbldcb


12. If the distance of the point  from the plane 

 then the foot of the perpendicular

from  to the place is a.  b.  c. 

 d. 

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

P (1, − 2, 1)

x + 2y − 2z = α, whereα > 0, is5,

P ( , , − )
8

3
4
3

7
3

( , − , )
4
3

4
3

1

3

( , , )
1

3

2

3

10

3
( , − , − )

2

3

1

3

5

3

( , , − )
8

3
4
3

7
3

( , − , )
4
3

4
3

1

3

( , , )
1

3

2

3

10

3

( , − , )
2

3

1

3

5

2

13. The point P is the intersection of the straight line joining the points

 and  with the plane . If S is the

foot of the perpendicular drawn from the point  to QR, then the

length of the line segment PS is:

Q(2, 3, 5) R(1, − 1, 4) 5x − 4y − z = 1

T (2, 1, 4)

https://dl.doubtnut.com/l/_IBSnnT3Ds3gb
https://dl.doubtnut.com/l/_kGOrQEI5GICi


A. 

B. 

C. 2

D. 

Answer: a

Watch Video Solution

1

√2

√2

2√2

14. Perpendiculars are drawn from points on the line

 to the plane  The feet of

perpendiculars lie on the line

A. 

B. 

C. 

D. 

= =
x + 2

2

y + 1

−1
z

3
x + y + z = 3

= =
x

5

y − 1

8

z − 2

−13

= =
x

2

y + 1

3

z − 2

−5

= =
x

4

y − 1

3

z − 2

−7

= =
x

2

y − 1

−7

z − 2

5

https://dl.doubtnut.com/l/_kGOrQEI5GICi
https://dl.doubtnut.com/l/_J4ynUHxWDTmh


Answer: d

Watch Video Solution

15. Two lines  are

coplanar. Then  can take value (s) a.  b.  c.  d. 

A. 1

B. 2

C. 3

D. 4

Answer: a, d

Watch Video Solution

L1x = 5, = andL2 : x = α =
y

3 − α

z

−2

y

−1
z

2 − α

α 1 2 3 4

16. A line  passing through the origin is perpendicular to the linesl

l1 : (3 + t) î + ( − 1 + 2t) ĵ + (4 + 2t)k̂, ∞ < t < ∞, l2 : (3 + s) î + (3 + 2

https://dl.doubtnut.com/l/_J4ynUHxWDTmh
https://dl.doubtnut.com/l/_tAV1fSzj5vKQ
https://dl.doubtnut.com/l/_9EVLp0bFYgJE


then the coordinates of the point on  at a distance of  from the

point of intersection of  is/are:

A. 

B. 

C. 

D. 

Answer: b, d

Watch Video Solution

l2 √17

l&l1

( , , )
7
3

7
3

5

3

( − 1, − 1, 0)

(1, 1, 1)

( , , )
7
9

7
9

8

9

17. let L be a straight line passing through the origin. Suppose that all the

points on L are at a constant distance from the two planes

 and , Let M be the locus

of the feet of the perpendiculars drawn from the points on L to the plane

. Which of the following points lie(s) on M?

A. 

P1 : x + 2y − z + 1 = 0 P2 : 2x − y + z − 1 = 0

P1

(0, − , − )
5

9

2

3

https://dl.doubtnut.com/l/_9EVLp0bFYgJE
https://dl.doubtnut.com/l/_UvMP1nLmXb0H


B. 

C. 

D. 

Answer: a, b

Watch Video Solution

( − , − , )
1

6

1

3

1

6

( − , 0, )
5

6

1

6

( − , 0, )
1

3

2

3

18. In , consider the planes  and  Let  be a

plane, di�erent from  and  which passes through the intersection of 

 and , If the distance of the point (0,1,0) from  is 1 and the distance

of a point  from  is 2, then which of the following relation(s)

is/are true?

A. 

B. 

C. 

D. 

R3 P1 : y = 0 P2, x + z = 1. P3

P1 P2

P1 P2 P3

(α, β, γ) P3

2α + β + 2γ + 2 = 0

2α − β + 2γ + 4 = 0

2α + β − 2γ − 10 = 0

2α − β + 2γ − 8 = 0

https://dl.doubtnut.com/l/_UvMP1nLmXb0H
https://dl.doubtnut.com/l/_CUcMedZHH921


Answer: b, d

Watch Video Solution

19. Consider the planes 

Statement 1:The parametric equations of the line intersection of the

given planes are  Statement 2: The vector 

 is parallel to the line of intersection of the given planes.

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the Statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1 is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: d

Watch Video Solution

3x − 6y − 2z = 15and2x + y − 2z = 5.

x = 3 + 14t, y = 2t, z = 15t.

14 î + 2ĵ + 15k̂

https://dl.doubtnut.com/l/_CUcMedZHH921
https://dl.doubtnut.com/l/_qnPbkwj9ckqj


20. Consider three planes   

  

and   

Let  be the lines of intersection of the planes  and 

and  and  respectively.  

Statement I Atleast two of the lines  and  are non-parallel.  

Statement II The three planes do not have a common point.

A. Both the statements are true, and Statement 2 is the correct

explanation for Statement 1.

B. Both the Statements are true, but Statement 2 is not the correct

explanation for Statement 1.

C. Statement 1 is true and Statement 2 is false.

D. Statement 1 is false and Statement 2 is true.

Answer: d

Watch Video Solution

P1 : x − y + z = 1

P2 : x + y − z = − 1

          P3 : x − 3y + 3z = 2

L1, L2, L3 P2 P3, P3

P1, P1 P2

L1, L2 L3

https://dl.doubtnut.com/l/_qnPbkwj9ckqj
https://dl.doubtnut.com/l/_aof3GudVWUIN


Watch Video Solution

21. Consider the line L 1 : x 1 y 2 z 1 312 +++ ==, L2 : x2y2z3 123

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

− î + 7ĵ + 7k̂

√99

− î − 7ĵ + 5k̂

5√3

− î + 7ĵ + 5k̂

5√3

7 î − 7ĵ − k̂

√99

22. Consider the line L 1 : x 1 y 2 z 1 312 +++ ==, L2 : x2y2z3 123

A. 0

B. 

C. 

17

√3

41

5√3

https://dl.doubtnut.com/l/_aof3GudVWUIN
https://dl.doubtnut.com/l/_slIRHNd0mlPR
https://dl.doubtnut.com/l/_Ekr1ASHoR4xP


D. 

Answer: d

Watch Video Solution

17

5√3

23. Consider the line L 1 : x 1 y 2 z 1 312 +++ ==, L2 : x2y2z3 123

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

12

√65

14

√75
13

√75
13

√65

https://dl.doubtnut.com/l/_Ekr1ASHoR4xP
https://dl.doubtnut.com/l/_Gp4gO41Szny4


24. Consider the linear equations

. 

Match the conditions/expressions in Column I with statements in Column

II. 

View Text Solution

ax + by + cz = 0, bx + cy + az = 0 and cx + ay + bz = 0

25. Consider the lines

 and the

planes . Let 

 be the equation of the plane passing through the

point of intersection of lines , and perpendicular to planes 

.  

L1 : = = , L2 : = =
x − 1

2

y

−1

z + 3

1
x − 4

1

y + 3

1

z + 3

2

P1 = 7x + y + 2z = 3, P2 : 3x + 5y − 6z = 4

ax + by + cz = d

L1 and L2

P1 and P2

https://dl.doubtnut.com/l/_zaDagzx3JWQO
https://dl.doubtnut.com/l/_AcCLDOk7Y9au


Match Column I with Column II. 

Watch Video Solution

26. If the distance between the plane Ax 2y + z = d and the plane

containing the lines 2 1x = 3 2y = 4 3z and 3 2x = 4 3y = 5 4z is 6 , then |d| is

Watch Video Solution

https://dl.doubtnut.com/l/_AcCLDOk7Y9au
https://dl.doubtnut.com/l/_uHZKANawRZmv

