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CO-ORDINATE GEOMETRY OF THREE DIMENSION

Passage 1 Diraction Cisines Of A Line And Angle Between Two Lines

1. (a) If a makes angle  with co-oedinate axes, them 

 denoted by I,m,n are called the direction cosines of the

line. Also .  

(b) Any three numbers a,b,c such that 

  

are caqlled direction ratios 

(c) Condition of perpandicularity of two lines

  

α, β, γ

cosα, cos β, cos γ

l2 + m2 + n2 = 1

= = = √ =
l

a

m

b

n

c

l2 + m2 + n2

a2 + b2 + c2

1

∑ a2

cos θ = 11l2, m1m2, + n1 = n2 = 0asθ = π/2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_EMs78cOXE5Gc


or   

Condition of parallelism of two lines , d.c.'s

equal 

or ,i.e.,D.R.'s are proportial  

(e) D.r,'s of a line joining two points 

  

The direction-cosines of the line which is equally inclined to the axis are

A. 1,1,1

B. 

C. 

D. None

Answer: bc

View Text Solution

+ b1b2 + c1c2 = 0
a1

a2

l1 = 12, m1 = m2, n1 = n2

= =
a1

a2

b1

b2

c1

c2

x2 − x1, y2 − y1, z2 − z1

, ,
1

√3

1

√3

1

√3

− , − , −
1

√3

1

√3

1

√3

2. (a) If a makes angle  with co-oedinate axes, them 

 denoted by I,m,n are called the direction cosines of the

α, β, γ

cosα, cos β, cos γ

https://dl.doubtnut.com/l/_EMs78cOXE5Gc
https://dl.doubtnut.com/l/_evE72LV2dFf5


line. Also .  

(b) Any three numbers a,b,c such that 

  

are caqlled direction ratios 

(c) Condition of perpandicularity of two lines

  

or   

Condition of parallelism of two lines , d.c.'s

equal 

or ,i.e.,D.R.'s are proportial  

(e) D.r,'s of a line joining two points 

 or   

The angle between the lines whose d.c.'s are connected by the relations 

 is

A. 

B. 

C. 

D. 

l2 + m2 + n2 = 1

= = = √ =
l

a

m

b

n

c

l2 + m2 + n2

a2 + b2 + c2

1

∑ a2

cos θ = 11l2, m1m2, + n1 = n2 = 0asθ = π/2

+ b1b2 + c1c2 = 0
a1

a2

l1 = 12, m1 = m2, n1 = n2

= =
a1

a2

b1

b2

c1

c2

x2 − x1, y2 − y1, z2 − z1 + b1b2 + c1c2 = 0
a1

a2

l2 + m2 − n2 = 0, 1 + m + n = 0

π/6

π/4

π/3

π/2

https://dl.doubtnut.com/l/_evE72LV2dFf5


Answer: c

View Text Solution

3. (a) If a makes angle  with co-oedinate axes, them 

 denoted by I,m,n are called the direction cosines of the

line. Also .  

(b) Any three numbers a,b,c such that 

  

are caqlled direction ratios 

(c) Condition of perpandicularity of two lines

 or

  

Condition of parallelism of two lines , d.c.'s

equal 

or ,i.e.,D.R.'s are proportial  

(e) D.r,'s of a line joining two points 

  

α, β, γ

cosα, cos β, cos γ

l2 + m2 + n2 = 1

= = = √ =
l

a

m

b

n

c

l2 + m2 + n2

a2 + b2 + c2

1

∑ a2

cos θ = 11l2, m1m2, + n1 = n2 = 0asθ = π/2

+ b1b2 + c1c2 = 0
a1

a2

l1 = 12, m1 = m2, n1 = n2

= =
a1

a2

b1

b2

c1

c2

x2 − x1, y2 − y1, z2 − z1

https://dl.doubtnut.com/l/_evE72LV2dFf5
https://dl.doubtnut.com/l/_Pm9pdzjWYj3T


or   

If  are D.C.'s of two lines inclined to each other

at an angle , then the D,c.'S of the internal and external bisectors of the

angle between these are

A. 

B. 

C. 

D. 

Answer: bc

View Text Solution

+ b1b2 + c1c2 = 0
a1

a2

l1, m1. n1 and l2, m2, n2

θ

, ,
l2 + l2

2 sin(θ/2)

m2 + m2

2 sin(θ/2)

n2 + n2

2 sin(θ/2)

, ,
l2 + l2

2 cos(θ/2)

m2 + m2

2 cos(θ/2)

n2 + n2

2 cos(θ/2)

, ,
l2 − l2

2 sin(θ/2)

m2 − m2

2 sin(θ/2)

n2 − n2

2 sin(θ/2)

, ,
l2 − l2

2 cos(θ/2)

m2 − m2

2 cos(θ/2)

n2 − n2

2 cos(θ/2)

4. The Lines 

 are

A. parallel

B. intersecting

= = and = =
x − 1

1

y − 2

2

z − 3

3
x

2

y + 2

2

z − 3

−2

https://dl.doubtnut.com/l/_Pm9pdzjWYj3T
https://dl.doubtnut.com/l/_vC1ilrvvNc3W


Passage 2 The Plane Answer The Following Qurstion Based Upon Above

Passage

C. skew

D. at rt. angles

Answer: d

View Text Solution

1. The angle between the planes 2x-y+3z=6 and x+y+2z=7 is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

π

4

π

2

π

3

π

6

https://dl.doubtnut.com/l/_vC1ilrvvNc3W
https://dl.doubtnut.com/l/_PGo5lC9OMWL7


2. The equation of a condition of two plqanes being parellel or

perpendicular. 

(a) Every equation of �rst degree in x,y,z,i.e., 

represents a plane The coe�cients of x,y,z are the direction ratios of the

normal to the plane. 

(b) Angle between two planes is equal to the angle between the normal

to the planes. 

  

Planes are perpendiculer if  and parallel if 

  

(c) Planes parallel to co-ordinate planes are .  

Planes perpendicular to co-ordinet planes  are  

  

  

A plane is at unit distance from origin. It cuts coordinate axes at P,Q,R

respectively. If the locus of centroid of the  is 

, then 

Ax + By + Cz + D = 0

∴     cos θ =
A1A2 + B1B2 + C1C2

√∑A2
1.√∑A2

2

∑A1, A2 = 0

= =
A1

A2

B1

B2

C1

C2

x = γ, y = γ or z = γ

x = 0, y = 0, z = 0

by + cz + d = 0(x missing), ax + cz + d = 0

(y missing), ax + by + d = 0(z missing)

ΔPQR

+ + = k
1

x2

1

y2

1

z2
k =

https://dl.doubtnut.com/l/_PGo5lC9OMWL7
https://dl.doubtnut.com/l/_5LVs0OAgiglA


A. 3

B. 1

C. 2

D. 9

Answer: d

View Text Solution

3. The equation of a condition of two plqanes being parellel or

perpendicular. 

(a) Every equation of �rst degree in x,y,z,i.e., 

represents a plane The coe�cients of x,y,z are the direction ratios of the

normal to the plane. 

(b) Angle between two planes is equal to the angle between the normal

to the planes. 

  

Planes are perpendiculer if  and parallel if 

Ax + By + Cz + D = 0

∴     cos θ =
A1A2 + B1B2 + C1C2

√∑A2
1.√∑A2

2

∑A1, A2 = 0

https://dl.doubtnut.com/l/_5LVs0OAgiglA
https://dl.doubtnut.com/l/_Ze0AQmzZOJy4


  

(c) Planes parallel to co-ordinate planes are .  

Planes perpendicular to co-ordinet planes  are  

  

  

Find the equation of the plane through the intersection of the planes

 and perpendicular to the

plane  is

A. 

B. 

C. 

D. None

Answer: c

View Text Solution

= =
A1

A2

B1

B2

C1

C2

x = γ, y = γ or z = γ

x = 0, y = 0, z = 0

by + cz + d = 0(x missing), ax + cz + d = 0

(y missing), ax + by + d = 0(z missing)

x + 2y + 3z − 4 = 0 and 2x + y − z + 5 = 0

5x + 3y + 6z + 8 = 0

7x − 2y + 3z + 81 = 0

23x + 14y − 9z + 48 = 0

15x + 15y − 50z + 173 = 0

https://dl.doubtnut.com/l/_Ze0AQmzZOJy4


4. The equation of a condition of two plqanes being parellel or

perpendicular. 

(a) Every equation of �rst degree in x,y,z,i.e., 

represents a plane The coe�cients of x,y,z are the direction ratios of the

normal to the plane. 

(b) Angle between two planes is equal to the angle between the normal

to the planes. 

  

Planes are perpendiculer if  and parallel if 

  

(c) Planes parallel to co-ordinate planes are .  

Planes perpendicular to co-ordinet planes  are  

  

  

The equation of the plane which bisects the line joining the points

 at right angle is

A. 

Ax + By + Cz + D = 0

∴     cos θ =
A1A2 + B1B2 + C1C2

√∑A2
1.√∑A2

2

∑A1, A2 = 0

= =
A1

A2

B1

B2

C1

C2

x = γ, y = γ or z = γ

x = 0, y = 0, z = 0

by + cz + d = 0(x missing), ax + cz + d = 0

(y missing), ax + by + d = 0(z missing)

(3, 2, 2), (5, 4, 6)

x + y + 2z − 15 = 0

https://dl.doubtnut.com/l/_rpNclqOfx9vM


Passage 3 Equation Of A Line Intersection Of A Line And Plane Answer The

Following Qurstion Based Upon Above Passage

B. 

C. 

D. 

Answer: a

View Text Solution

x + 2y + z − 15 = 0

2x + y + z − 15 = 0

x + y + z − 8 = 0

1. (a) , say, represent the equation of a

line through the point  where l,m,n are d.c.'s of the line.  

(b) Angle between line and a plane , It is complement of

the angle between line and normal to the plane 

  

(d)(i) Line is parallel to plane  it is perpendiculer to normal 

  

= = = r
x − x1

l

y − y1

m

z − z1

n

(x1, y1, z1)

ax + cz + d = 0

∴   cos(90∘ − θ) =
al + bm + cn

√∑ a2. √∑ l2

⇒

∴   al + bm + cn = 0

https://dl.doubtnut.com/l/_rpNclqOfx9vM
https://dl.doubtnut.com/l/_zycwnUPlPQb6


(ii) Line is parallel to plane  it is parallel to normal 

  

(iii) Line to lie in the plane 

  

Equation of the line passing through the point  and

perpandiculer to plane  is

A. 

B. 

C. 

D. 

Answer: c

View Text Solution

⇒

∴   = =
a

1
b

m

c

n

⇒ al + bm + cn = 0 and ax1 + by1 + cz1 + d = 0

(2, 3, 4)

2x + 3y + z + 5 = 0

= =
x − 2

1

y − 3

2
z − 4

3

= =
x − 2

3

y − 3

2
z − 4

1

= =
x − 2

1

y − 3

3

z − 4
2

= =
x − 2

1

y − 3

3

z − 4
2

2. (a) , say, represent the equation of a

line through the point  where l,m,n are d.c.'s of the line.  

(b) Angle between line and a plane , It is complement of

= = = r
x − x1

l

y − y1

m

z − z1

n

(x1, y1, z1)

ax + cz + d = 0

https://dl.doubtnut.com/l/_zycwnUPlPQb6
https://dl.doubtnut.com/l/_Sy7nVfP8lf2u


the angle between line and normal to the plane 

  

(d)(i) Line is parallel to plane  it is perpendiculer to normal 

  

(ii) Line is parallel to plane  it is parallel to normal 

  

(iii) Line to lie in the plane 

  

The equation of the plane containing the line 

and the point  is

A. 

B. 

C. 

D. none of these

Answer: c

View Text Solution

∴   cos(90∘ − θ) =
al + bm + cn

√∑ a2. √∑ l2

⇒

∴   al + bm + cn = 0

⇒

∴   = =
a

1

b

m

c

n

⇒ al + bm + cn = 0 and ax1 + by1 + cz1 + d = 0

= =
x + 1

−3

y − 3

2

z + 2

1

(0, 7, − 7)

x + y + z = 1

x + y + z = 2

x + y + z = 0

https://dl.doubtnut.com/l/_Sy7nVfP8lf2u


3. (a) , say, represent the equation of a

line through the point  where l,m,n are d.c.'s of the line.  

(b) Angle between line and a plane , It is complement of

the angle between line and normal to the plane 

  

(d)(i) Line is parallel to plane  it is perpendiculer to normal 

  

(ii) Line is parallel to plane  it is parallel to normal 

  

(iii) Line to lie in the plane 

  

The direction cosines of two lines at right angles are

. Then the d.c.'s of a line  to both the given

lines are

A. 

B. 

C. 

= = = r
x − x1

l

y − y1

m

z − z1

n

(x1, y1, z1)

ax + cz + d = 0

∴   cos(90∘ − θ) =
al + bm + cn

√∑ a2. √∑ l2

⇒

∴   al + bm + cn = 0

⇒

∴   = =
a

1

b

m

c

n

⇒ al + bm + cn = 0 and ax1 + by1 + cz1 + d = 0

l1, m1, n1 and l2, m2, n2 ⊥

m1n2 − m2n1 − n1l2 − n2l1, l1m(2) − l2m1

l1 + l2, m1 + m2, n1 + n2

l2 − l2, m1 − m2, n1 + n2

https://dl.doubtnut.com/l/_0ulQ8VjK3gqw


D. None of these

Answer: a

View Text Solution

4. (a) , say, represent the equation of a

line through the point  where l,m,n are d.c.'s of the line.  

(b) Angle between line and a plane , It is complement of

the angle between line and normal to the plane 

  

(d)(i) Line is parallel to plane  it is perpendiculer to normal 

  

(ii) Line is parallel to plane  it is parallel to normal 

  

(iii) Line to lie in the plane 

  

View Text Solution

= = = r
x − x1

l

y − y1

m

z − z1

n

(x1, y1, z1)

ax + cz + d = 0

∴   cos(90∘ − θ) =
al + bm + cn

√∑ a2. √∑ l2

⇒

∴   al + bm + cn = 0

⇒

∴   = =
a

1

b

m

c

n

⇒ al + bm + cn = 0 and ax1 + by1 + cz1 + d = 0

https://dl.doubtnut.com/l/_0ulQ8VjK3gqw
https://dl.doubtnut.com/l/_1iEmTzDzWSV8


Passage 4 The Sphere Answer The Following Qurstion Based Upon Above

Passage

1. Section of a sphere by a plane. 

(a)  represent a sphere with center

at  and   

The section of a sphere by a plane is a circle.If its redius be a than

  

(b) The section of a sphere by a plane is a circle. If its radius be a then

, where p mis perpendiculer from center to given plane.  

x2 + y2 + z2 + 2vy + 2wz + d = 09

( − u, − v, − w) r = √u2 + v2 + w2 − d

a = √u2 + v2 + w2 − d

a = √r2 − p2

https://dl.doubtnut.com/l/_oxPvJ5DR2pbM


  

if the plane passes through the center of the sphere, then this section is

called great circle. 

In this case  its center and radius is this case

 its centre and radius is the same as of

given sphere 

If  be the equations of a sphere and a plane, then 

 represents a sphere through the circle   

The equation of a sphere passing through origin and the points,

  

Or 

p = 0   ∴   a = r, i. e. ,

 p = 0   ∴   a = r, i. e. ,

S = 0 and p = 0

s + γP = 0 S = 0, P = 0

(a, 0, 0), (0, b, 0) and (0, 0, c)

https://dl.doubtnut.com/l/_oxPvJ5DR2pbM


The plane  meets the co-ordinate axes in the

points A,B,C and O be the origin. The sphere  is

A. 

B. 

C. 

D. 

Answer: d

View Text Solution

x/a + y/b + z/c = 1

OABC

x2 + y2 + z2 + ax + by + cz = 0

x2 + y2 + z2 = a + b + c = 0

x2 + y2 + z2 − 2ax − 2by − 2cz = 0

x2 + y2 + z2 − ax − by − cz = 0

2. Section of a sphere by a plane. 

(a)  represent a sphere with center

at  and   

The section of a sphere by a plane is a circle.If its redius be a than

  

(b) The section of a sphere by a plane is a circle. If its radius be a then

, where p mis perpendiculer from center to given plane.  

x2 + y2 + z2 + 2vy + 2wz + d = 09

( − u, − v, − w) r = √u2 + v2 + w2 − d

a = √u2 + v2 + w2 − d

a = √r2 − p2

https://dl.doubtnut.com/l/_oxPvJ5DR2pbM
https://dl.doubtnut.com/l/_Y43nqZZviseI


  

if the plane passes through the center of the sphere, then this section is

called great circle. 

In this case  its center and radius is this case

 its centre and radius is the same as of

given sphere 

If  be the equations of a sphere and a plane, then 

 represents a sphere through the circle   

The co-ordinates of the center and the radius of the circle

 are

p = 0   ∴   a = r, i. e. ,

 p = 0   ∴   a = r, i. e. ,

S = 0 and p = 0

s + γP = 0 S = 0, P = 0

x + 2y + 2z = 15, x2 + y2 + z2 − 2y − 4z = 11

https://dl.doubtnut.com/l/_Y43nqZZviseI


A. 

B. 

C. 

D. None

Answer: c

View Text Solution

(4, 3, 1), √5

(3, 4, 1), √6

(1, 3, 4), √7

3. Section of a sphere by a plane. 

(a)  represent a sphere with center

at  and   

The section of a sphere by a plane is a circle.If its redius be a than

  

(b) The section of a sphere by a plane is a circle. If its radius be a then

, where p mis perpendiculer from center to given plane.  

x2 + y2 + z2 + 2vy + 2wz + d = 09

( − u, − v, − w) r = √u2 + v2 + w2 − d

a = √u2 + v2 + w2 − d

a = √r2 − p2

https://dl.doubtnut.com/l/_Y43nqZZviseI
https://dl.doubtnut.com/l/_ANEI6kUwMIjD


  

if the plane passes through the center of the sphere, then this section is

called great circle. 

In this case  its center and radius is this case

 its centre and radius is the same as of

given sphere 

If  be the equations of a sphere and a plane, then 

 represents a sphere through the circle   

The equation of the sphere touching the three co-ordinate planes is

A. 

p = 0   ∴   a = r, i. e. ,

 p = 0   ∴   a = r, i. e. ,

S = 0 and p = 0

s + γP = 0 S = 0, P = 0

∑x2 + (x + y + z) + 2a2 = 0

https://dl.doubtnut.com/l/_ANEI6kUwMIjD


Problem Set 1

B. 

C. 

D. 

Answer: d

View Text Solution

∑x2 − (x + y + z) + 2a2 = 0

∑x2 ± (x + y + z) + 2a2 = 0

∑x2 ± 2ax ± 2ay ± 2az ± 2a2 = 0

1. A,B,C are three points on the axis of x, y and z respectively at distance

a,b,c from the orgain O, then the co-ordinates of the point which is

equidistant from A,B,C and O is

A. 

B. 

C. 

D. None

(a, b, c)

( , , )
a

2
b

2
c

2

( , , )
a

3
b

3
c

3

https://dl.doubtnut.com/l/_ANEI6kUwMIjD
https://dl.doubtnut.com/l/_59ZsTwVxxx4n


Answer: B

Watch Video Solution

2. The ratio in which the sphere  divides the line

joining the points  and is

A. 

B. 2:3

C. 3:4

D. 1:2

Answer: A::B

Watch Video Solution

x2 + y2 + z2 = 504

(12, − 4, 8) (27, − 9, 18)

−2: 3

3. Find the ratio in which the  plane divides the join of the points y − z

( − 2, 4, 7)and(3, − 5, 8).

https://dl.doubtnut.com/l/_59ZsTwVxxx4n
https://dl.doubtnut.com/l/_OGjRzQruAqBT
https://dl.doubtnut.com/l/_IWkBH4dJ6l6B


A. 2:3

B. 3:2

C. 

D. 4:-3

Answer: A::B

Watch Video Solution

−2: 3

4. If  and  are collinear, then 

divides  in the ratio

A. 2:1 internally

B. 2:1 externally

C. 3:2 internally

D. 3:2 externally

Answer: D

P (3, 2, − 4), Q(5, 4, − 6) R(9, 8, − 10) R

PQ

https://dl.doubtnut.com/l/_IWkBH4dJ6l6B
https://dl.doubtnut.com/l/_X0bsT7HUUEgm


Watch Video Solution

5.  are the vertices of a triangle

ABC. If the bisector of  meets BC at D, then coordinates of D are

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A(3, 2, 0), B(5, 3, 2), C( − 9, 6, − 3)

∠BAC

( , , )
19

8
57
16

17
16

( − , , )
19

8
57
16

17
16

( , − , )
19

8
57
16

17
16

( , , − )
19

8
57
16

17
16

6. The co-ordinates of the point which divides the line joining 

and  in the ratio 2:4 are :

A. (10,1,1)

(2, 3, 4)

(3, − 4, 7)

https://dl.doubtnut.com/l/_X0bsT7HUUEgm
https://dl.doubtnut.com/l/_xiiS0uN7y7ST
https://dl.doubtnut.com/l/_6XhyULiZjFsx


B. (1,10,1)

C. (10,-10,10)

D. (1,1,10)

Answer: B

Watch Video Solution

7. The minimum distance of the point (1, 2, 3) from 

x-axis is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

√13

√5

√10

https://dl.doubtnut.com/l/_6XhyULiZjFsx
https://dl.doubtnut.com/l/_tveva08IRG54


8. The locus of  is

A. (0,0,0)

B. a sphere

C. a circle

D. None of these

Answer: A

Watch Video Solution

x2 + y2 + z2 = 0

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.

A. 2

B. 3

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

https://dl.doubtnut.com/l/_tveva08IRG54
https://dl.doubtnut.com/l/_FRZIXHUKHXPH
https://dl.doubtnut.com/l/_kYihPUj0tBpU


C. 4

D. 5

Answer: A::B::C

Watch Video Solution

10. If  be angles which a straighat line makes with the positive

direction of the axes, then  is equal to (A) 4 (B) 1

(C) 2 (D) 3

A. 2

B. 3

C. 4

D. None

Answer: A

Watch Video Solution

α, β, γ

sin2 α + sin2 β + sin2 γ

https://dl.doubtnut.com/l/_kYihPUj0tBpU
https://dl.doubtnut.com/l/_jyuh95eG97zJ


11. A line line makes the same angle  with each of the  and z-axes. If the

angle , which it makes with y-axis, is such that  then 

 equals

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ x

β sin2 β = 3 sin2 θ

cos2 θ

2

3

1

5

3

5

2

5

12. A line makes angles  with the diagonals of a cube. Show

that 

A. 

α, β, γandδ

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

2

3

https://dl.doubtnut.com/l/_jyuh95eG97zJ
https://dl.doubtnut.com/l/_sxJKOI6Ga1pN
https://dl.doubtnut.com/l/_e3mgvpOv65zw


B. 

C. 

D. 1

Answer: B

Watch Video Solution

4
3

8

3

13. Which of the following triplets give the direction cosines of a line ?

A. 1,1,1

B. 1,-1,1

C. 1,1,-1

D. 

Answer: D

Watch Video Solution

, ,
1

√3

1

√3

1

√3

https://dl.doubtnut.com/l/_e3mgvpOv65zw
https://dl.doubtnut.com/l/_5TaFMNnFvFHr
https://dl.doubtnut.com/l/_JYeZDTgigDCi


14. The points  and 

 are the vertices of a

A. parallelogram

B. rhombus

C. rectangle

D. square

Answer: B

Watch Video Solution

A(1, − 6, 10), B( − 1, − 3, 4), C(5, − 1, 1)

D(7, − 4, 7)

15. A straight line which makes an angle of  with each of Y and Z-axis,

the angle this lines makes with X-axis is

A. 45°

B. 30°

C. 75°

60∘

https://dl.doubtnut.com/l/_JYeZDTgigDCi
https://dl.doubtnut.com/l/_De4V4ktEerk4


D. 60°

Answer: A

Watch Video Solution

16. If a line makes an angle  with the positive directions of each of X-

axis and Y-axis, then the angle that the line makes with the positive

direction of the Z-axis is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

π

4

π

6

π

3

π

4

π

2

https://dl.doubtnut.com/l/_De4V4ktEerk4
https://dl.doubtnut.com/l/_6nlU9MpgKkTf
https://dl.doubtnut.com/l/_wvT7yKnrZJdc


17. A line passes through the point  The

direction cosines of the line so directed that the angle made by it with

the positive direction of x-axis is acute, are

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(6, − 7, − 1) and (2, − 3, 1).

, − , −
2

3

2

3

1

3

− , ,
2

3

2

3

1

3

, − ,
2

3

2

3

1

3

, ,
2

3

2

3

1

3

18. If P is a point in space such that OP is inclined to OX at  and OY to 

 then OP inclined to ZO at 

A. 75°

B. 60° or 120 ̊

45∘

60∘ 75∘

https://dl.doubtnut.com/l/_wvT7yKnrZJdc
https://dl.doubtnut.com/l/_2iDh3a5AZQ8N


C. 75° or 105°

D. 255 �

Answer: B

Watch Video Solution

19. The projections of a line segment on the coordinate axes are 12,4,3

respectively. The length and direction cosines of the line segment are

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

13, < 12/13, 4/13, 3/13 >

19, < 12/19, 4/19, 3/19 >

11, < 12/11, 14/11, 3/11 >

https://dl.doubtnut.com/l/_2iDh3a5AZQ8N
https://dl.doubtnut.com/l/_2TBQPFDIyH0J
https://dl.doubtnut.com/l/_LBDPCrLWeTgp


20. The direction cosines of the line joining the points  and 

 are

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

(4, 3, − 5)

( − 2, 1 − 8)

< 2, 4, − 13 >

< 6, 2, 3 >

< 6/7, 2/7, 3/7 >

21. If  and  are the direction ratios of two

perpendicular lines, then

A. 

B. aa' +bb' +cc' =0

C. aa'+ bb' + cc' = 1

(a, b, c) (a ′ , b ′ , c ′ )

a/a' = b/b ′ = c/c ′

https://dl.doubtnut.com/l/_LBDPCrLWeTgp
https://dl.doubtnut.com/l/_vajnb1n4Rw9k


D. None

Answer: C

Watch Video Solution

22. If  be from points, the

projection of the sement CD on the line AB is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A(6, 3, 2), B(5, 1, 4), C(3, − 4, 7), D(0, 2, 5)

−
13

3

−
13

7

−
3

13

−
7
13

https://dl.doubtnut.com/l/_vajnb1n4Rw9k
https://dl.doubtnut.com/l/_bAwfWTx6mDUA


23. The angle between the lines whose direction ratios are

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1, 1, 2, √3 − 1, − √3 − 1, 4

cos − 1( )
1

65

π

6

π

3

π

4

24. The angle between the lines 

is

A. 

B. 

C. 

2x = 3y = − z and 6x = − y = − 4z

45∘

30∘

0∘

https://dl.doubtnut.com/l/_FnoHec4MEIet
https://dl.doubtnut.com/l/_0n5vYxigmBy1


D. 

Answer: D

Watch Video Solution

90∘

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

connected by the relations 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

l + m + n = 0and2/m + 2nl − mn = 0.

π

3

π

6

2π

3

3π

3

https://dl.doubtnut.com/l/_0n5vYxigmBy1
https://dl.doubtnut.com/l/_CDgNWiKsrxyN


26. Three lines with direction cosines

 enclose

A. an isosceles triangle

B. a right angled tringle

C. an equilateral tringle

D. a right angled isosceles triangle

Answer: C

Watch Video Solution

(1, 1, 2), (√3 − 1, − √3 − 1, 4), (√3 − 1, √3 − 1, 4)

27. The co-ordinates of a point P are (3, 12, 4) with respect to origin O,

then the direction cosines of OP are

A. 3,12,4

B. 

C. 

, ,
1

4

1

3

1

2

, ,
3

√13

1

√13

2

√13

https://dl.doubtnut.com/l/_HD0WBL0Wd3Eg
https://dl.doubtnut.com/l/_D3Kxzy4704fm


D. 

Answer: D

Watch Video Solution

, ,
3

13

12

13
4
13

28. The vertices of a triangle ABC are

. Then the direction rations

of the external bisector of  are :

A. 0,0,1

B. 1,-1,1

C. 

D. none

Answer: C

View Text Solution

A( − 1, 2, − 3), B(5, 0, − 6), C(0, 4, − 1)

∠C

−1, 0, 0

https://dl.doubtnut.com/l/_D3Kxzy4704fm
https://dl.doubtnut.com/l/_tbiyMyzt1wpJ
https://dl.doubtnut.com/l/_hROg184ZnvjO


29. The vertices of a triangles ABC are

.Then the direction ratios of

the external bisector of  are :

A. 11,20,21

B. 

C. 

D. none

Answer: C

Watch Video Solution

A( − 1, 2, − 3), B(5, 0, − 6), C(0, 4, − 1)

∠BAC

−11, 20, 20

−11, 20, 23

30. The cosine of the angle between any two diagonals of a cube is

A. 

B. 

C. 

1/3

1/2

2/3

https://dl.doubtnut.com/l/_hROg184ZnvjO
https://dl.doubtnut.com/l/_bdmAehWoYhUA


D. 

Answer: A

Watch Video Solution

1/√3

31. The direction rations of the diagonals of a cube which joins the origin

to the opposite corner are (when the three concurrent edges of the cube

are coordinate axes)

A. 

B. 1,1,1

C. 2,-2,1

D. 1,2,3

Answer: B

Watch Video Solution

, ,
2

√3

2

√3

2

√3

https://dl.doubtnut.com/l/_bdmAehWoYhUA
https://dl.doubtnut.com/l/_2BYGZkrhl8ti
https://dl.doubtnut.com/l/_K9tY1L1OiGYF


32. In three dimensional geometry  represents (A) a

plane perpendicular to z-axis (B) a plane perpendicular to xy plane (C) a

straighat line on xy plane (D) a plane parallel to z-axis

A. xy-plane

B. yz-plane

C. zx-plane

D. none

Answer: A

Watch Video Solution

ax + by + c = 0

33. Prove that the straight lines whose direction cosines are given by the

relations  are  

Perpendicular to each other if , and 

parallel if .

A. 

al + bm + cn = 0 and fmn + gnl + hlm = 0

+ + = 0
f

a

g

b

h

c

a2f 2 + b2g2 + c2h2 − 2bcgh − 2cahf − 2abfg = 0

√af + √bg + √ch = 0

https://dl.doubtnut.com/l/_K9tY1L1OiGYF
https://dl.doubtnut.com/l/_JysIGbbq0OZ7


B. 

C. 

D. 

Answer: C

Watch Video Solution

+ + = 0
a2

f

b2

g

c2

n

+ + = 0
f

a

g

b

h

c

a2f 2 + b2g2 + c2h2 − 2bcgh − 2cahf − 2abfg = 0

34. If the direction ratio of two lines are given by

, then the angle between

the lines, is

A. 

B. 

C. 

D. 

Answer: D

3lm − 4 ln + mn = 0 and l + 2m + 3n = 0

π

6

π

4

π

3

π

2

https://dl.doubtnut.com/l/_JysIGbbq0OZ7
https://dl.doubtnut.com/l/_Dj0Vjm6aJ1Bo


Watch Video Solution

35. The plane  intersects the coordinate axes at A,B,C.The

orthocentre of the triangle ABC is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2x + y + 2z = 9

(2, 1, 2)

( , 3, )
3

2

3

2

( , , )
3

13

1

13

3

13

( , , )
9

7
27
7

9

7

36. If the line  intersects the line  

  

  

where , then 

x = y = z

x sinA + y sinB + z sinC = 2d2

x sin 2A + y sin 2B + z sin 2C = d2

A + B + C = π sin sin sin =
A

2
B

2

C

2

https://dl.doubtnut.com/l/_Dj0Vjm6aJ1Bo
https://dl.doubtnut.com/l/_2fJJsRxSBtYi
https://dl.doubtnut.com/l/_F9cOUS02MkI0


Problem Set 2

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

8

1

12

1

16

1

32

1. The line  is parallel to the plane

A. 

B. 

C. 

D. 

= =
x − 2

3

y − 3

4
z − 4

5

2x + y − 2z = 0

3x + 4y + 5z = 7

x + y + z = 2

2x + 3y + 4z = 0

https://dl.doubtnut.com/l/_F9cOUS02MkI0
https://dl.doubtnut.com/l/_o8tYvcBVRLLm


Answer: A

Watch Video Solution

2. A plane meets the coordinate axes in A,B,C such that the centroid of

triangle ABC is the point . If the equation of the plane is 

 then 

A. 

B. 

C. 

D. None

Answer: D

Watch Video Solution

(p, q, r)

+ + = k
x

p

y

q

z

r
k =

+ + = 0
x

y

y

q

z

r

+ + = 1
x

p

y

q

z

r

+ + = 2
x

p

y

q

z

r

https://dl.doubtnut.com/l/_o8tYvcBVRLLm
https://dl.doubtnut.com/l/_6HqUI2UIbPU1


3. The plane passing through the point  and contanining

the line joining the points  and  marks intercepts a,b,c

on the axes of coordinates. The value of  is

A. 12

B. 6

C. -4

D. -3

Answer: C

Watch Video Solution

( − 2, − 2, 2)

(1, 1, 1) (1, − 1, 2)

a + b + c

4. If the centroid of tetrahedron OABC where A ,B, C are given by (a, 2, 3) ,

(1 ,b, 2) and (2, 1, c) respectively is (1, 2, -1) then distance of P(a, b, c) from

origin is

A. √(107)

https://dl.doubtnut.com/l/_yU4FaJU6mH43
https://dl.doubtnut.com/l/_5f9kg6T1v2tK


B. 

C. 

D. None of these

Answer: A

Watch Video Solution

√(14)

√(170/14)

5. The four points   

 lie in the plane

A. 

B. 

C. 

D. None

Answer: B

Watch Video Solution

(0, 4, 3)( − 1, − 5, − 3),

( − 2 − 2, 1) and (1, 1, − 1)

4x + 3y + 2z − 9 = 0

9x − 5y + 6z + 2 = 0

3x + 4y + 7z − 5 = 0

https://dl.doubtnut.com/l/_5f9kg6T1v2tK
https://dl.doubtnut.com/l/_tofxIuEMlcPM


6. The equation of the plane passing through the point 

 and containing the line joining the points  and 

 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( − 2, − 2, 2) (1, 1, 1)

(1, − 1, 2)

x + 2y − 3z + 4 = 0

3x − 4y + 1 = 0

5x + 2y − 3z + 1 = 0

x − 3y − 6z + 8 = 0

7. If the planes ax+by + cz=1 meets the co-ordinates axes in the points

A,B,C, then the centroid of is

A. 

△ ABC

(3a, 3b, 3c)

https://dl.doubtnut.com/l/_tofxIuEMlcPM
https://dl.doubtnut.com/l/_McAU1omkHJd3
https://dl.doubtnut.com/l/_PfEWTHJShKJR


B. 

C. 

D. 

Answer: D

Watch Video Solution

( , , )
a

3
b

3
c

3

( , , )
3

a

3

b

3

c

( , , )
1

3a

1

3b

c

3c

8. If O is the original and A is the point (a,b,c) then the equation of the

plane throught A and at right angles to OA is .

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

a(x − a) − b(x − b) − c(x − c) = 0

a(x + a) + b(x + b) + c(x + c) = 0

a(x − a) + b(x − b)c + (x − c) = 0

https://dl.doubtnut.com/l/_PfEWTHJShKJR
https://dl.doubtnut.com/l/_bFxFSkGrm14Y


9. The distance between the two parallel planes 

  

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

ax + by + cz + d = 0

and ax + by + cz + d' = 0

|d − d ′ |

√(a2 + b2 + c2)

|d + d ′ |

√(a2 + b2 + c2)

d

√(a2 + b2 + c2)

10. Distance between two parallel planes

 is

A. 

2x + y + 2z = 8 and 4x + 2y + 4z + 5 = 0

3

2

https://dl.doubtnut.com/l/_bFxFSkGrm14Y
https://dl.doubtnut.com/l/_IQ4JqPhV4xIj
https://dl.doubtnut.com/l/_UILJzxg1a2tP


B. 

C. 

D. 

Answer: C

Watch Video Solution

5

2

7
2

9

2

11. If from a point  prpendiculars  are drawn to 

 �nd the eqution of th plane 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P (a, b, c) PAandPB

yzandzx − planes, OAB.

bcx + cay + abz = 0

bcx + cay − abz = 0

bcx − cay + abz = 0

−bcx + cay + abz = 0

https://dl.doubtnut.com/l/_UILJzxg1a2tP
https://dl.doubtnut.com/l/_ptwm6XzDt1mK


Problem Set 3

12. 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. 

Answer: A

Watch Video Solution

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/_ptwm6XzDt1mK
https://dl.doubtnut.com/l/_xhkwyukUtyYC


1. Find the vector equation of the plane through the points (2,1,-1) and

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

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

x − 2y + 4z = 10

18x + 17y + 4z = 49

18x − 17y + 4z = 49

18x + 17y − 4z + 49 = 0

2. The direction ratios of a normal to the plane through

 , which makes and angle of  with the plane 

 are a.  b.  c.  d. `<>`

A. 1,1,2

B. 

(1, 0, 0)and(0, 1, 0)
π

4

x + y = 3, ⟨1, √2, ⟩ ⟨1, 1, √2⟩ ⟨1, 1, 2⟩

√2, 1, 1

https://dl.doubtnut.com/l/_HcjnOm3tcv11
https://dl.doubtnut.com/l/_u2ZS47yNrW4a


C. 

D. 

Answer: D

Watch Video Solution

1, √2, 1

1, 1, √2

3. The two points  with respect to the plane 

 lie on

A. opposite side

B. same side

C. on the plane

D. None of these

Answer: B

Watch Video Solution

(1, 1, 1) and ( − 3, 0, 1)

3x + 4y − 12z + 13 = 0

https://dl.doubtnut.com/l/_u2ZS47yNrW4a
https://dl.doubtnut.com/l/_J9Etdw9YpEPW
https://dl.doubtnut.com/l/_pK4eqmeO2PNk


4. The equation of the plane passing through

 and parallel to x-axis is  

4(B)The equation of plane passing through  and perpendicular to

, then the perpendicular distance from  to the plane is zero.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(2, 3, − 4) and (1, − 1, 3)

(0, 1, 0)

y = 0 (0, 0, 0)

7y − 4z − 5 = 0

4y − 7z − 5 = 0

4y + 7z + 5 = 0

7y + 4z − 5 = 0

5. Equation of the line passing through the point  and parellel to

the plane  is

A. 

(1, 2, 3)

2x + 3y + z + 5 = 0

= =
x − 1

−1

y − 2

1

z − 3

−1

https://dl.doubtnut.com/l/_pK4eqmeO2PNk
https://dl.doubtnut.com/l/_iMhuFYy9lukN


B. 

C. 

D. 

Answer: A

Watch Video Solution

= =
x − 1

2

y − 2

3

z − 3

1

= =
x − 1

1

y − 2

4

z − 3

7

= =
x − 1

3

y − 2

4

z − 3

2

6. The equation of the plane through the line of intersection of planes

 and parallel to the

line  is

A. 

B. 

C. 

D. none of these

Answer: D

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

(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

https://dl.doubtnut.com/l/_iMhuFYy9lukN
https://dl.doubtnut.com/l/_TX76ahc8cAZW


Watch Video Solution

7. The equation of the plane containing the line

 is  

 where

A. 

B. 

C. 

D. none

Answer: B

Watch Video Solution

= =
x − α

l

y − β

m

z − γ

n

A(x − α) + B(y − β) + C(z − γ) = 0

Aα + Bβ + Cγ = 0

Al + Bm + Cn = 0

= =
A

l

B

m

C

n

8. The point at which the line joining the points

 intersects the plane  is(2, − 3, 1) and (3, − 4, − 5) 2x + y + z = 7

https://dl.doubtnut.com/l/_TX76ahc8cAZW
https://dl.doubtnut.com/l/_6I3MFav9JVDl
https://dl.doubtnut.com/l/_oEITtOqqCJLT


A. 

B. 

C. 

D. None

Answer: C

Watch Video Solution

(2, 1, 0)

(3, 2, 5)

(1, − 2, 7)

9. If the line  lies exactly on the plane 

, the value of k is

A. 7

B. -7

C. 1

D. no real value

Answer: A

= =
x − 4

1

y − 2

1

z − k

2

2x − 4y + z = 7

https://dl.doubtnut.com/l/_oEITtOqqCJLT
https://dl.doubtnut.com/l/_fsfvJVOXDw4n


Watch Video Solution

10. Distance of the point of intersection of the line

 and the plane  from the point 

 is

A. 13

B. 9

C. 5

D. None

Answer: A

Watch Video Solution

= =
x − 2

3

y + 1

4

z − 2

12
x − y + z = 5

( − 1, − 5, − 10)

11. The direction cosines of a line equally inclines to three mutually

perpendicular lines having D.C.'s 

as  are(l1, m1, n1), (l2, m2, n2), (l3, m3, n3)

https://dl.doubtnut.com/l/_fsfvJVOXDw4n
https://dl.doubtnut.com/l/_uBOxwwiunCdS
https://dl.doubtnut.com/l/_TYwG8kblg0tF


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

l1 + l2 + l3, m1 + m2 + m3, n1 + n2 + n3

, ,
l1 + l2 + l3

√3

m1 + m2 + m3

√3

n1 + n2 + n3

√3

, ,
l1 + l2 + l3

3

m1 + m2 + m3

3

n1 + n2 + n3

3

12. The equation of a plane through the line of intersection of planes

 and parallel to line 

 :

A. 

B. 

C. 

D. 

2x + 3y + z − 1 = 0 and x + 5y − 2z + 7 = 0

y = 0 = z

4x + 7y − 5z + 15 = 0

13y − 3z + 13 = 0

7x − 5y + 15 = 0

7y − 5z − 15 = 0

https://dl.doubtnut.com/l/_TYwG8kblg0tF
https://dl.doubtnut.com/l/_WdN5KUTgnhwt


Answer: D

Watch Video Solution

13. Two system of rectangular axes have the same origin. If a plane cuts

them at distance  from the origin, then:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a, b, c and a' , b' , c'

∑ + ∑ = 0
1

a2

1

a ′2

∑ − ∑ = 0
1

a2

1

a ′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

14. Distance of the point  from the plane 

measured parallel to the line whose direction cosines are proportional to

(1, − 2, 3) x − y + z = 5

https://dl.doubtnut.com/l/_WdN5KUTgnhwt
https://dl.doubtnut.com/l/_4XUJO7S6l3nv
https://dl.doubtnut.com/l/_1W26lsZRqFKI


 is

A. 

B. 

C. 

D. 1

Answer: D

Watch Video Solution

2, 3, − 6

1

5

1

3

1

2

15. The foot of perpendicular drawn from the point  to the plane 

 is

A. 

B. 

C. 

D. 

(1, 3, 4)

2x − y + z = − 3

(1, 2, 3)

(3, 1, 4)

(3, − 1, 4)

( − 1, 4, 3)

https://dl.doubtnut.com/l/_1W26lsZRqFKI
https://dl.doubtnut.com/l/_qeLXcZkMawaO


Answer: D

Watch Video Solution

16. The image of the point  in the plane  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( − 1, 3, 4) x − 2y = 0

(15, 11, 4)

( − , − , 1)
17
3

19

3

(8, 4, 4)

( , − , 4)
9

5

13

5

17. The line  intersects the curve 

 if c is equal to

= =
x − 2

3

y + 1

2

z − 1

−1

xy = c2, z = 0,

https://dl.doubtnut.com/l/_qeLXcZkMawaO
https://dl.doubtnut.com/l/_TlY818b57Ybs
https://dl.doubtnut.com/l/_cGXWgEz43AeZ


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

±√5

±√3

±√5

±1

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

 to the join of the points  are

A. 

B. 

C. 

D. 

Answer: A

A(1, 0, 3) B(4, 7, 1) and C(3, 5, 3)

( , , )
5

3
7
3

17
3

(5, 7, 17)

( , − , )
5

3
7
3

17
3

( − , , − )
5

3
7
3

17
3

https://dl.doubtnut.com/l/_cGXWgEz43AeZ
https://dl.doubtnut.com/l/_iarULBdSRY1j


Watch Video Solution

19. If  , then minimum value of  is 

 (b)   (d) 

A. 

B. 

C. 

D. 0

Answer: B

Watch Video Solution

ax + by + cz = p x2 + y2 + z2

( )
2

p

a + b + c

p2

a2 + b2 + c2

a2 + b2 + c2

p2
( )

2
a + b + c

p

P

∑ a

P 2

∑ a2

∑ a2

P

20. The image of the point A (1,0,0) in the line

 is :

A. 

= =
x − 1

2
x + 1

−3

z + 10

8

(3, − 4, − 2)

https://dl.doubtnut.com/l/_iarULBdSRY1j
https://dl.doubtnut.com/l/_wyDbWRpY24VQ
https://dl.doubtnut.com/l/_zZKh9rL3N84Q


B. 

C. 

D. 

Answer: C

Watch Video Solution

(1, − 1, 10)

(5, − 8, − 4)

(2, − 1, 8)

21. Find the angle between line  and the plane 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

= =
x + 1

3

y − 1

2

z − 2

4

2x + y − 3z + 4 = 0.

cos − 1( − 4/√406)

sin− 1( − 4/√406)

30∘

https://dl.doubtnut.com/l/_zZKh9rL3N84Q
https://dl.doubtnut.com/l/_ode8MXAgqtXr


22. P is a �xed point  on a line through the origin equally inclined

to the axes, then any plane through  to OP, makes intercepts on the

axes, the sum of whose reciprocals is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(a, a, a)

P ⊥

α

a
3

2

3
a

2

1

a

23. The length of the perpendicular from P(1,6,3) to the line

A. 3

= = is
x

1

y − 1

2

z − 2

3

https://dl.doubtnut.com/l/_ode8MXAgqtXr
https://dl.doubtnut.com/l/_NGx88q2CdrLX
https://dl.doubtnut.com/l/_jUflYFq0GA4a


B. 

C. 

D. 5

Answer: C

Watch Video Solution

√11

√13

24. The equation of line which passes through the intersection of the

planes  is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

x + 2y − 3z − 4 = 0 and 3x − 8y + z + 2 = 0

= =
x − 2

22

y − 1

10

z − 0

14

= =
x − 2

−22

y − 1

−10

z − 0

−14

= =
x + 2

22

y + 1

10

z − 0

14

https://dl.doubtnut.com/l/_jUflYFq0GA4a
https://dl.doubtnut.com/l/_XGSraveWB12Z


25. If   

and   

represent the equation of a line then the equation of the line through

origin and parallel to given lines is :

A. 

B. 

C. 

D. none

Answer: B

View Text Solution

(q + r)x + (r + p)y + (p + q)z = k

(q − r)x + (r − p)y + (p − q)z = k

= =
x

q2 − r2

y

r2 − p2

z

p2 − q2

= =
x

p2 − qr

y

q2 − pr

z

r2 − pq

= =
x

q

y

r

z

p

26. 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 

2x + 3y + z = 1

x + 3y + 2z = 2 α

α
1

√3

1

2

1

√2

https://dl.doubtnut.com/l/_XGSraveWB12Z
https://dl.doubtnut.com/l/_utmkUfifkFpd
https://dl.doubtnut.com/l/_hiXfpBQ5ApzM


A. 

B. 

C. 1

D. 

Answer: A

Watch Video Solution

1

√3

1

2

1

√2

27. A line passes through two points  and .

The coordinates of a point on this lie at distance of 14 units from a are

Watch Video Solution

A(2, − 3, − 1) B(8, − 1, 2)

28. Equation of a line passing through  and perpendicular

to the plane  is

A. 

( − 1, 2, − 3)

2x + 3y + z + 5 = 0

= =
x − 1

−1

y + 2

1

z − 3

−1

https://dl.doubtnut.com/l/_hiXfpBQ5ApzM
https://dl.doubtnut.com/l/_udOqfWWfzIFJ
https://dl.doubtnut.com/l/_keLTc2ImooB1


B. 

C. 

D. none of these

Answer: C

Watch Video Solution

= =
x + 1

−1

y − 2

1

z + 3

1

= =
x + 1

2

y − 2

3

z + 3

1

29. Equation of a line passing through (1,-2,3) and parallel to the plane

 is

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

2x + 3y + z + 5 = 0

= =
x − 1

−1

y + 2

1

z − 3

−1

= =
x − 1

3

y + 2

3

z − 3

1

= =
x + 1

2

y − 2

1

z − 3

−1

https://dl.doubtnut.com/l/_keLTc2ImooB1
https://dl.doubtnut.com/l/_juGaQUHBoICn


30. The S.D between the lines  is equal to

A. 

B. 

C. 

D. None of these

Answer: A

View Text Solution

= =
x + 3

−3

y + 7

2

z − 6

4

3√30

√30

2√30

31. If the lines 

x=ay +b, z=cy+d and  are perpendicular, then

A. 

B. 

C. 

x = a' y + b' , z = c' y + d'

aa ′ + cc ′ + 1 = 0

ad + = 1

ad + = 0

https://dl.doubtnut.com/l/_juGaQUHBoICn
https://dl.doubtnut.com/l/_B5rbewmPPJQM
https://dl.doubtnut.com/l/_VkIFeqPuFAdL


D. None

Answer: A

Watch Video Solution

32. The lines   

  

are coplanar, and the equation to the plane in which they lie is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

= = ,
x − a + b

α − δ

y − a

α

z − a − d

α + δ

= =
x − b + c

β − γ

y − b

β

z − a − d

β + γ

x + y + z = 0

x − y + z = 0

x − 2y + z = 0

x + y + z = 0

https://dl.doubtnut.com/l/_VkIFeqPuFAdL
https://dl.doubtnut.com/l/_0t0siLNFhLyZ
https://dl.doubtnut.com/l/_HDim8XgEEIoC


33. If the straighat lines

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

(B)  (C)  (D) 

A. -2

B. -1

C. 

D. 0

Answer: A

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

−
1

2

34. If the line 

intersect, then k is equal to

A. 

B. 

= = and = =
x − 1

2

y + 1

3

z − 1

4

x − 3

1

y − k

2
z

1

2/9

9/2

https://dl.doubtnut.com/l/_HDim8XgEEIoC
https://dl.doubtnut.com/l/_gczFnZaGyCXI


C. 0

D. -1

Answer: B

Watch Video Solution

35. 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.

Watch Video Solution

3x − 6y − 2z = 15and2x + y − 2z = 5.

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

14 î + 2ĵ + 15k̂

36. The lines  are coplaner if  is

A. 1,-1

B. 3,-3

= =
x − 2

γ

y − 4

2

z − 5

1
γ

https://dl.doubtnut.com/l/_gczFnZaGyCXI
https://dl.doubtnut.com/l/_wkd3u1STBrfB
https://dl.doubtnut.com/l/_SJnekBnwKfcd


C. 0,-3

D. 0,-1

Answer: C

View Text Solution

37. The line passing through the points  and  crosses the

yz-plane at the point .Then

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

(5, 1, a) (3, b, 1)

(0, , )
17
2

−13

2

a = 2, b = 8

a = 4, b = 6

a = 6, b = 4

a = 8, b = 2

https://dl.doubtnut.com/l/_SJnekBnwKfcd
https://dl.doubtnut.com/l/_RUJU3fcdFAnL
https://dl.doubtnut.com/l/_DxOaC2siefXi


38. If the straight lines 

 and  intersect at a

point, then integer k is equal to

A. -5

B. 5

C. 2

D. -2

Answer: A

Watch Video Solution

= =
x − 1

k

y − 2

2

z − 3

3
= =

x − 2

3

y − 3

k

z − 1

2

39. Find the distance of a point  from the line  

.

A. 3

B. 5

(2, 4, − 1)

= =
x + 5

1

y + 3

4

z − 6

−9

https://dl.doubtnut.com/l/_DxOaC2siefXi
https://dl.doubtnut.com/l/_MLLUDGdO8JEY


C. 7

D. 9

Answer: C

Watch Video Solution

40. Distance of the point  from the line  

  

where l,m,n are direction cosines of the line, is

A. 

B. 

C. 

D. none of these

Answer: A

(x1, y1, z1)

= =
x − x2

1

y − y2

m

z − z2

n

[(x1 − x2)z + (y2 − y1)2 + (z1 + z2)2 − {l(x1 − x2) + m(y1 − y2) +

√(x2 − x1)2 + (y2 _ y1)2 + (z2 − z1)2

√(x2 − x1)l + (y2 − y1)m + (z2 − z1)n

https://dl.doubtnut.com/l/_MLLUDGdO8JEY
https://dl.doubtnut.com/l/_KvhGMe84YxK9


Watch Video Solution

41. If a line makes angles  with co-ordinate axes, then 

A. -2

B. -1

C. 1

D. 2

Answer: B

Watch Video Solution

α, β, γ

cos 2α + cos 2β + cos 2γ =

42. The angle between the line  and the plane 

 is such that  then the value of  is :

A. 0

= =
x + 1

3

y − 1

2

z − 2

4

2x + y − 3z + 4 = 0 sin θ = ,
1

3
θ

https://dl.doubtnut.com/l/_KvhGMe84YxK9
https://dl.doubtnut.com/l/_c5odLKShItFH
https://dl.doubtnut.com/l/_msh7LJkgNBaL


B. 

C. 

D. 

Answer: C

View Text Solution

30∘

45∘

90∘

43. If the angle  between the line  and the

plane  is such that , the value of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ = =
x + 1

1

y − 1

2

z − 2

2

2x − y + √λz + 4 = 0 sin θ =
1

3
λ

3

4

−
4
3

5

3

−
3

5

https://dl.doubtnut.com/l/_msh7LJkgNBaL
https://dl.doubtnut.com/l/_1LEIHEdJqkFw


44. The angle between the lines

 is

A. 0

B. 

C. 

D. 

Answer: D

Watch Video Solution

2x = 3y = − z and 6x = − y = − 4z

30∘

45∘

90∘

45. The direction ratios of the line x-y+z-5=0=x-3y-6` are

A. 

B. 

C. 

3, 1, − 2

2, − 4, 1

, , −
3

√14

1

√14

2

√14

https://dl.doubtnut.com/l/_1LEIHEdJqkFw
https://dl.doubtnut.com/l/_pGQUfRwIC8qu
https://dl.doubtnut.com/l/_gbZpFiCA9hf7


D. ,

Answer: A

Watch Video Solution

, − ,
2

√41

4

√41

1

√41

46. A line with direction cosines proportional to 2,1,2 meet each of the

lines . The coordinastes of each of the

points of intersection are given by (A)  (B) 

 (C)  (D) 

A. (3a,3a,3a),(a,a,a)

B. (3a,2a,3a),(a,a,a)

C. (3a,2a,3a),(a,a,2a)

D. (2a,3a,2a),(2a,a,a)

Answer: B

Watch Video Solution

x = y + a = zndx + a = 2y = 2z

(3a, 2a, 3a), (a, a, 2a)

(3a, 2a, 3a), (a, a, a0 (3a, 3a, 3a), (a, a, a)

92a, 3a, 3a), (2a, a, a0

https://dl.doubtnut.com/l/_gbZpFiCA9hf7
https://dl.doubtnut.com/l/_IqD4hIc2pGel


47. Read the following passage and answer the questions. Consider the

lines 

  

  

Q. The unit vector perpendicular to both  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

L1 : = =
x + 1

3

y + 2

1

z + 1

2

L2 : = =
x − 2

1

y + 2

2

z − 3

3

L − (1) and L2

− î + 7ĵ + 7k̂

√99

− î − 7ĵ + 5k̂

5√3

− î + 7ĵ + 5k̂

5√3

7 î − 7ĵ − k̂

√99

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

https://dl.doubtnut.com/l/_IqD4hIc2pGel
https://dl.doubtnut.com/l/_40WvjV6BDsg0
https://dl.doubtnut.com/l/_ofLBsjUFOfpu


A. 0

B. 

C. 

D. 

Answer: D

Watch Video Solution

17

√3

√3
41
3

√3
17
5

49. The distance of the point  from the plane passing through the

point  and whose normal is perpandicular to both the

lines  is

A. 

B. 

C. 

D. 

(1, 1, 1)

( − 1, − 2, − 1)

L1 and L2

2

√75

7

√75
13

√75
23

√75

https://dl.doubtnut.com/l/_ofLBsjUFOfpu
https://dl.doubtnut.com/l/_lYFKe9JEUw51


Answer: C

View Text Solution

50. Consider the following linear equations 

  

  

  

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

ax + by + cz = 0

bx + cy + az = 0

cx + ay + bz = 0

https://dl.doubtnut.com/l/_lYFKe9JEUw51
https://dl.doubtnut.com/l/_fh8faxP4gRHx


Problem Set 4

Column-II. 

View Text Solution

1. The equation of the sphere circumscribing the tetrahedron whose faces

are  and , is equal to

A. 

x = 0, y = 0, z = 0 + + = 1
x

a

y

b

z

c

x2 + y2 + z2 = a2 + b2 + c2

https://dl.doubtnut.com/l/_fh8faxP4gRHx
https://dl.doubtnut.com/l/_ETeVbj0kFEAC


B. 

C. 

D. none of these

Answer: B

Watch Video Solution

x2 + y2 + z2 − ax + by + cz = 0

x2 + y2 + z2 − 2ax + 2by + 2cz = 0

2. If a sphere of constant radius k passes through the origin and meets

the axis in A,B,C then the centroid of the triangle ABC lies on :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

9(x2 + y2 + z2) = k2

9(x2 + y2 + z2) = 4k2

x2 + y2 + z2 = k2

x2 + y2 + z2 = 4k2

https://dl.doubtnut.com/l/_ETeVbj0kFEAC
https://dl.doubtnut.com/l/_ktKAo5TJYGxX


3. The plane  meets the coordinate axes at A,B and C

respectively. Find the equation of the sphere OABC.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

+ + = 1
x

a

y

b

z

c

x2 + y2 + z2 + ax + by + cz = 0

x2 + y2 + z2 − ax + by + cz = 0

x2 + y2 + z2 + 2ax + 2by + 2cz = 0

x2 + y2 + z2 − 2ax + 2by + 2cz = 0

4. 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

2k

A, B, andC.

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

2(k2 + y2 + z)
2

= k2

https://dl.doubtnut.com/l/_ktKAo5TJYGxX
https://dl.doubtnut.com/l/_lO2NSjqw51X8
https://dl.doubtnut.com/l/_akQlduo73Hsu


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

x2 + y2 + z2 = 4k2

x2 + y2 + z2 = k2

2(x2 + y2 + z2) = k2

5. The center of the sphere which passes through

 is

A. 

B. 

C. 

D. 

Answer: D

(a, 0, 0), (0, b, 0), (0, 0, c) and (0, 0, 0)

( , 0, 0)
a

2

(0, , 0)
b

2

(0, 0, )
c

2

( , , )
a

2
b

2
c

2

https://dl.doubtnut.com/l/_akQlduo73Hsu
https://dl.doubtnut.com/l/_evIFmmt6FMnl


Watch Video Solution

6. Find the equation of the sphere which passes through the point (1,0,0),

(0,1,0) and 90,0,1)` and has its radus as small as possible.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3∑x2 − 2∑x − 1 = 0

∑x2 − 2∑x − 1 = 0

3∑x2 − 2∑x + 1 = 0

∑x2 − ∑x + 1 = 0

7. The plane  touches the sphere 

 at the point

A. 

2x − 2y + z + 12 = 0

x2 + y2 + z2 − 2x − 4y + 2z − 3 = 0

(1, − 4, − 2)

https://dl.doubtnut.com/l/_evIFmmt6FMnl
https://dl.doubtnut.com/l/_nY3TK375CXFE
https://dl.doubtnut.com/l/_yLP3KoJJubSC


B. 

C. 

D. 

Answer: B

Watch Video Solution

( − 1, 4, − 2)

( − 1, − 4, 2)

(1, 4, − 2)

8. The equation of the sphere concentric with the sphere

 and which passes through the

origin is

A. 

B. 

C. 

D. None of these

Answer: A

x2 + y2 + z2 − 2x − 6y − 8z − 5 = 0

x2 + y2 + z2 − 2x − 6y − 8z = 0

x2 + y2 + z2 − 6y − 8z = 0

x2 + y2 + z2 = 0

https://dl.doubtnut.com/l/_yLP3KoJJubSC
https://dl.doubtnut.com/l/_A4QbdHkuWsLu


Watch Video Solution

9. Equation of the sphere with center  and radius equal to that

of sphere 

 is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

(1, − 1, 1)

2x2 + 2y2 + 2z2 − 2x + 4y − 6z = 1

x2 + y2 + z2 + 2x − 2y + 2z + 1 = 0

x2 + y2 + z2 − 2x + 2y − 2z − 1 = 0

x2 + y2 + z2 + 2x + 2y − 2z + 1 = 0

10. If  is one end of a diameter of the sphere 

, then the coordinates of the

other end of the diameter are

(2, 3, 5)

x2 + y2 + z2 − 6x − 12y − 2z + 20 = 0

https://dl.doubtnut.com/l/_A4QbdHkuWsLu
https://dl.doubtnut.com/l/_TaEONIMczriR
https://dl.doubtnut.com/l/_YxlhZU7TK9TM


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

(4, 3, 5)

(4, 3, − 3)

(4, 9, − 3)

11. If  is one end of a diameter of the sphere 

, then the coordinates of the

other end of the diameter are

A. 

B. 

C. 

D. 

(2, 3, 5)

x2 + y2 + z2 − 6x − 12y − 2z + 20 = 0

(4, 9, − 3)

(4, − 3, 3)

(4, 3, 5)

(4, 3, − 3)

https://dl.doubtnut.com/l/_YxlhZU7TK9TM
https://dl.doubtnut.com/l/_RBIVAUVigp9C


Answer: C

Watch Video Solution

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

A. 4

B. 6

C. 8

D. none of these

Answer: C

Watch Video Solution

r

13. The radius of the circular section of the sphere  by

plane  is

x2 + y2 + z2 = 25

x + y + z = 3√3

https://dl.doubtnut.com/l/_RBIVAUVigp9C
https://dl.doubtnut.com/l/_PlA7ugOOv9Kz
https://dl.doubtnut.com/l/_HFfKpvgHmQHM


A. 3

B. 4

C. 5

D. none of these

Answer: B

Watch Video Solution

14. The radius of the circle in which the sphere

 is cut by the plane 

 is a.  b.  c.  d. 

A. 1

B. 2

C. 3

D. 4

xI2 + y2 + z2 + 2z − 2y − 4z − 19 = 0

x + 2y + 2z + 7 = 0 2 3 4 1

https://dl.doubtnut.com/l/_HFfKpvgHmQHM
https://dl.doubtnut.com/l/_b9vJ7Z5eLXI8


Answer: C

Watch Video Solution

15. The center of the circle

 

and  is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x2 + y2 + z2 − 3x + 4y − 2z − 5 = 0

5x − 2y + 4z + 7 = 0

( , − 2, 1)
3

2

(1, 1, 1)

( − 1, − 1, − 1)

(0, 0, 0)

https://dl.doubtnut.com/l/_b9vJ7Z5eLXI8
https://dl.doubtnut.com/l/_Eo79dgJ9suCQ


16. The center of a sphere which touches the lines

 lies on

A. 

B. 

C. 

D. none

Answer: A

Watch Video Solution

y = x, z = c and y = − x, z = − c

xy + 2cz = 0

yz + 2cx = 0

zx + 2cy = 0

17. The shortest distance from the plane  to the

sphere  is a.  b.  c.  d. 

A. 26

B. 

12x + y + 3z = 327

x2 + y2 + z2 + 4x − 2y − 6z = 155 39 26 41 −
4
13

13

11
4
13

https://dl.doubtnut.com/l/_VRmEr3KDW1IC
https://dl.doubtnut.com/l/_z5m1mp5YZSOg


C. 13

D. 39

Answer: C

Watch Video Solution

18. 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/_z5m1mp5YZSOg
https://dl.doubtnut.com/l/_ngGjEhe5w005


Miscellaneous Exercise True And False

Watch Video Solution

19. If the plane  passes through the mid point

of the line joining the centre of the spheres

, then  equals

A. -2

B. 2

C. -1

D. 1

Answer: A

Watch Video Solution

2ax − 3ay + 4az + 6 = 0

x2 + y2 + z2 + 6x − 8y − 2z = 13 and x2 + y2 + z2 − 10x + 4y − 2z = 8

α

https://dl.doubtnut.com/l/_ngGjEhe5w005
https://dl.doubtnut.com/l/_fdBeCGMFvCSf


1. Given that  are collinear.

Find the ratio in which Q divides PR.

Watch Video Solution

P (3, 2, − 4), Q(5, 4, − 6) and R(9, 8, − 10)

2. Show that the joint of the points (1,2,3), (4,5,7) is parallel to the join of

the points (-4,3,-6),(2,9,2).

Watch Video Solution

3. The line, joining the points  is parallel to to

the line joining points .

Watch Video Solution

(1, 2, 3)( − 1, − 2, − 3)

( − 2, 1, 5), (3, 3, 2)

4. Three concurrent lines with direction cosines

 are coplanar if (l1, m1, n1), (l2, m2, n2) and (l3, m3, n3)

https://dl.doubtnut.com/l/_RRKgVvT4TxXG
https://dl.doubtnut.com/l/_wdQmi2ScjlR3
https://dl.doubtnut.com/l/_vdPdjaEfqQJE
https://dl.doubtnut.com/l/_9mA2ypbjh9dF


View Text Solution

5. Show that the three lines drawn from the origin with direction cosines

proportional to 1,-1,1,2,-3,0 and 1,0,3 are coplanar

Watch Video Solution

6. If a variable line in two adjacent position has direction cosines 

and  and  is the angel between two positions,

then 

Watch Video Solution

l, m, n

l + δl, m + δm, n + δn δθ

(δl)
2

+ (δm)
2

+ (δn)
2

=

https://dl.doubtnut.com/l/_9mA2ypbjh9dF
https://dl.doubtnut.com/l/_FgGQfOIbEs19
https://dl.doubtnut.com/l/_n96r1BeRo3yx
https://dl.doubtnut.com/l/_IwEa4LKgz7a4


7. 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.

8. 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

9. The equation of the plane through the points

 is parallel to the axis of y i.e.

perpendicular to xz-plane.

Watch Video Solution

(1, 1, 1), (1, − 1, 1) and ( − 7, − 3, − 5)

https://dl.doubtnut.com/l/_IwEa4LKgz7a4
https://dl.doubtnut.com/l/_QJ62O5m5jVVL
https://dl.doubtnut.com/l/_Ch8etvfM1j5z
https://dl.doubtnut.com/l/_Fo0efv2UDo8i


10. The equation of the plane through the points 

and perpendicular to the plane  is 

Watch Video Solution

(2, 2, 1) and (9, 3, 6)

2x + 6y + 6z = 9

3x + 4y + z − 9 = 0

11. The equation of the plane through the intersection of the planes

 and the point 

 is .

Watch Video Solution

x − 2y + 3z + 4 = 0 and 2x − 3y + 4z − 7 = 0

(1, − 1, 1) 9x − 13y + 17z − 39 = 0

12. A variable plane at a constant distance p from the origin meets the

axes in A, B and C. Through A,B,C planes are draw parallel to the co-

ordinate planes, the locus of their point of intersection is 

Watch Video Solution

x− 2 + y− 2 + z − 2 = p− 2

https://dl.doubtnut.com/l/_Fo0efv2UDo8i
https://dl.doubtnut.com/l/_HLaIuO52q364
https://dl.doubtnut.com/l/_RZLhQvfmwe0I
https://dl.doubtnut.com/l/_2FL5AtdLJe2D


13. A variable plane is at a constant distance  from the origin and meets

the coordinate axes in  . Show that the locus of the centroid of

the tehrahedron 

Watch Video Solution

p

A, B, C

OABCisx− 2 + y− 2 + z − 2 = 16p− 2.

14. A plane a constant distance p from the origin meets the coordinate

axes in A, B, C. Locus of the centroid of the triangle ABC is

Watch Video Solution

15. The equation  represents a

pair of planes, the angle between them is 

Watch Video Solution

2x2 − 6y2 − 12z2 + 18yz + 2zx + xy = 0

cos − 1( )
16

21

https://dl.doubtnut.com/l/_2FL5AtdLJe2D
https://dl.doubtnut.com/l/_EID4bxdGtngm
https://dl.doubtnut.com/l/_7Djg28Mq7b4z


16. The lines  and  

 are parallel.

Watch Video Solution

= =
x − 1

1

y − 2

2

z − 3

3

= =
x

2

y + 2

2

z − 3

−2

17. The lines  and  

 are parallel.

Watch Video Solution

= =
x − 1

2

y − 2

2
z − 3

0

= =
x − 2

0

y + 3

0

z − 4
1

18. The plane x-2y+z-6=0 and the line x/1=y/2=z/3` are related as the line (A)

meets the plane obliquely (B) lies in the plane (C) meets at righat angle to

the plane (D) parallel to the plane

Watch Video Solution

https://dl.doubtnut.com/l/_zq0dcEMp9XUy
https://dl.doubtnut.com/l/_rhykano6dmrV
https://dl.doubtnut.com/l/_kfKqYODFI4xb


19. Find the length of the perpendicular from point (3,4,5) on the line

Watch Video Solution

= = .
x − 2

2

y − 3

5

z − 1

3

20. Find the angle between the lines in which the planes : 

3x - 7y - 5z = 1, 5x - 13y + 3z + 2 = 0 

cut the plane 8x - 11y + 2z = 0 .

Watch Video Solution

21. The lines 

 

 are parellel.

Watch Video Solution

2x + 3y − 4z = 0, 3x − 4y + z = 7

5x − y − 3z + 12 = 0, x − 7y + 5z − 6 = 0

https://dl.doubtnut.com/l/_vgBVvaGuEX3z
https://dl.doubtnut.com/l/_QE65ubis4BWG
https://dl.doubtnut.com/l/_GxJQ69B7jpnb


22. The lines 

are coplanar, intersecting at  and the equation of the plane in

which they lie is .

Watch Video Solution

= = and = =
x − 5

4

y − 7

4

z + 3

−5

x − 8

7

y − 4

1

z − 5

3

(1, 3, 2)

17x − 47y − 24z + 172 = 0

23. 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.

24. 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

https://dl.doubtnut.com/l/_8WdgrtMsz3RV
https://dl.doubtnut.com/l/_QlraZxtryW6Z
https://dl.doubtnut.com/l/_pTeCVeh3VKaD
https://dl.doubtnut.com/l/_o1bZS477NGCq


Miscellaneous Exercise Fill In The Blanks

25. If any tangent plane to the sphere 

 makes intercepts a,b and c on the Co-ordinate axes, then 

Watch Video Solution

x2 + y2 + z2

+ + =
1

a2

1

b2

1

c2

1

r2

26. Two spheres of radii , cut orthogonally. The radius of the

common chord is 1

Watch Video Solution

r1 and r2

r1r2

√(r2
1 + r2

2)

27. The smallest radius of the sphere passing through the points

 is equal to .

Watch Video Solution

(1, 0, 0), (0, 1, 0) and (0, 0, 1) √
2

3

https://dl.doubtnut.com/l/_o1bZS477NGCq
https://dl.doubtnut.com/l/_n0zmdWyFiqFu
https://dl.doubtnut.com/l/_dMkguCNIG5FS
https://dl.doubtnut.com/l/_AmuHyFPyr061


1. A point P lies on the line whose end points are

. If z-co-ordinate of P is 7, then its other co-

ordinate is ….......

Watch Video Solution

A(1, 2, 3) and B(2, 10, 1)

2. The distance of the point  from the point where the line joining

 cuts the plane  is

….......

Watch Video Solution

(1, 2, 0)

A(2, − 3, 1) and B(3, − 4, − 5) 2x − y + z = 7

3. If  and  are the direction cosines of two mutually

perpendicular lines, show that the direction cosines of the line

perpendicular to both of these are

.

Watch Video Solution

l1, m1, n1 l2, m2, n2

m1n2 − m2n1, n1l2 − n2l1, l1m2 − l2m1

https://dl.doubtnut.com/l/_AmuHyFPyr061
https://dl.doubtnut.com/l/_MfUzHFByGZ3a
https://dl.doubtnut.com/l/_Kx7DdtgjDo12
https://dl.doubtnut.com/l/_6a82VHzqq86l


4. If the edges of a rectangular parallelepiped are a,b, c, prove that the

angles between the four diagonals are given by 

.

Watch Video Solution

cos − 1 ( )
±a2 ± b2 ± c2

a2 + b2 + c2

5. The equation of the plane through the point  and parallel to

the plane  is …............

Watch Video Solution

(4, 0, 1)

4x + 3y − 12z + 6 = 0

6. What are the intercepts of the plane  on the

axes?

Watch Video Solution

4x + 3y − 12z + 6 = 0

https://dl.doubtnut.com/l/_6a82VHzqq86l
https://dl.doubtnut.com/l/_44opfzYV1EeN
https://dl.doubtnut.com/l/_anr8Srj2WccZ


7. The equation of the plane through  and perpendicular to

each of the planes  is …............

Watch Video Solution

( − 1, 3, 2)

x + 2y + 3z = 5 and 3x + 3y + z = 9

8. The points in which the line  cuts the

surface  are ….......

Watch Video Solution

= =
x + 1

−1

y − 12

5
z + 7

2

11x2 − 5y2 + z2 = 0

9. Equation of the straight lines

 in the symmetrical form is

…........

Watch Video Solution

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

https://dl.doubtnut.com/l/_22Ul0yrMCEH1
https://dl.doubtnut.com/l/_Sdt1g4xV1wVu
https://dl.doubtnut.com/l/_Oa2hjqq26SFi


10. Find the shortest distance between the following lines:

 and 

Watch Video Solution

= =
x − 3

1

y − 5

−2
z − 7

1
= =

x + 1

7

y + 1

−6

z + 1

1

11. The equation of the plane which contains the line

, and which is perpendicular to the plane 

 is …........

Watch Video Solution

x = =
y − 3

2

z − 5

3

2x + 7y − 3z = 1

12. The equation of the plane through the line 

and parallel to the co-ordinate axes are ….....

Watch Video Solution

= =
x − 1

2

y − 2

3

z − 3

4

https://dl.doubtnut.com/l/_4hbiHlANf3g2
https://dl.doubtnut.com/l/_2SO95Q8Rw8wD
https://dl.doubtnut.com/l/_jseivvxouVzb


13. The equation of the perpendicular from  to the line 

 and the foot of perpandicular are …...... and …....

Watch Video Solution

(3, − 1, 11)

= =
x

2

y − 2

3

z − 3

4

14. The equation of a sphere through the foue points

 is …......

View Text Solution

(0, 0, 0), ( − a, b, c), (a, b, − c)

15. The equation of the sphere through the circle

 and the point  is …....

Watch Video Solution

x2 + y2 + z2 = 9, 2x + 3y + 4z = 5 (1, 2, 3)

16. The equation of the sphere on the join of  as

diameter is …......

(2, 3, 5), (4, 9, − 3)

https://dl.doubtnut.com/l/_2G3RNsT5Kz2H
https://dl.doubtnut.com/l/_ptssxUhc16SH
https://dl.doubtnut.com/l/_JjuMnTSkrJkD
https://dl.doubtnut.com/l/_xR40HQvR2JGS


Matching Entries Match The Enteries Of Column Ii With Those Of Column Ii

Under The Following Conditions

Watch Video Solution

1. 

View Text Solution

2. Match the following Column I to Column II

Watch Video Solution

https://dl.doubtnut.com/l/_xR40HQvR2JGS
https://dl.doubtnut.com/l/_TJcjdYPMzXVK
https://dl.doubtnut.com/l/_9IDsHqyMgd43


Assertion Reason

3. Match the following Column I to Column II

Watch Video Solution

4. 

View Text Solution

1. Consider the planes 

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

3x − 6y − 2z = 15and2x + y − 2z = 5.

https://dl.doubtnut.com/l/_gc7gZ3YnGqil
https://dl.doubtnut.com/l/_RccuaOAVrp09
https://dl.doubtnut.com/l/_2HVDO8QcgHkm


given planes are  Statement 2: The vector 

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

Watch Video Solution

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

14 î + 2ĵ + 15k̂

2. Statement-1 : The point A(1, 0, 7) is the mirror image of the point B(1, 6,

3) in the line :  Statement-2 : The line : 

 bisects the line segment joining A(1, 0, 7) and B(1,

6, 3). Statement-1 is true, Statement-2 is true; Statement-2 is a correct

explanation for Statement-1. Statement-1 is true, Statement-2 is true;

Statement-2 is not a correct explanation for Statement-1. Statement-1 is

true, Statement-2 is false. Statement-1 is false, Statement-2 is true.

Watch Video Solution

= =
x

1

y − 1

2

z − 2

3

= =
x

1

y − 1

2

z − 2

3

3. Statement 1: The point  is the mirror image of the point 

 in the plane .  

A(3, 1, 6)

B(1, 3, 4) x − y + z = 5

https://dl.doubtnut.com/l/_2HVDO8QcgHkm
https://dl.doubtnut.com/l/_yQSfnvaoVlpW
https://dl.doubtnut.com/l/_DS6eenvMdjO4


Comprehension

Statement 2: The plane  bisects the line segment joining 

 and 

Watch Video Solution

x − y + z = 5

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

4. 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.

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/_DS6eenvMdjO4
https://dl.doubtnut.com/l/_89R3D3wZ0mc2


1. The shortest distance from the plane  to the

sphere  is a.  b.  c.  d. 

A. 26

B. 

C. 13

D. 39

Answer: C

Watch Video Solution

12x + y + 3z = 327

x2 + y2 + z2 + 4x − 2y − 6z = 155 39 26 41 −
4
13

13

11
4
13

2. The line x+y=3 meets the circle  at A and B .

A variable line meets the axes at P and Q respectively so that AQ meets BP

at R at a right angle. Show that the locus of R is

Watch Video Solution

x2 + y2 − 4x + 6y − 3 = 0

x2 + y2 − 8x + 2y + 9 = 0

https://dl.doubtnut.com/l/_FVrXcsCij3zu
https://dl.doubtnut.com/l/_NOZvb4a4GW8l


3. Circle of constant radius r are draw to pass through the ends of a

variable diameter of the ellipse . Prove that locus of their

centres is the curve 

Watch Video Solution

+ = 1
x2

a2

y2

b2

(x2 + y2)(a2x2 + b2y2 + a2b2) = r2(a2x2 + b2y2)

4. If the point P(a, b, c), with reference to (E), lies on the plane 2x + y + z =

1, then the value of 7a + b + c is

A. 0

B. 12

C. 7

D. 6

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_NOZvb4a4GW8l
https://dl.doubtnut.com/l/_gVXg0Si3LVLo
https://dl.doubtnut.com/l/_30C8foxwELK3


Watch Video Solution

5. Let a,b, and c be three real numbers satistying

 Let  be a solution of  with 

 with b nd c satisfying (E) then the vlaue of 

 is equa to (A) -2 (B) 2 (C) 3 (D) -3

A. -2

B. 2

C. 3

D. -3

Answer: A

Watch Video Solution

[a, b, c]
⎡
⎢
⎣

1 9 7

8 2 7

7 3 7

⎤
⎥
⎦

= [0, 0, 0] ω x3 − 1 = 0

Im(ω) > 0. Ifa = 2

+ +
3

ωa

1

ωb

3

ωc

6. Let  with a and c satisfying (1). If  and  are the roots of the

quadeatic equation 

b = 6 α β

ax2 + bx + c = 0, then

https://dl.doubtnut.com/l/_30C8foxwELK3
https://dl.doubtnut.com/l/_ydmDjlvsIedc
https://dl.doubtnut.com/l/_0wdCNOuk4xdO


Self Assignment Test

 is

A. 6

B. 7

C. 

D. 

Answer: B

View Text Solution

6

7

∞

1. If the line  passes through the point which divides the line

segment joining the points  and  in ratio ,Then  equals

2x + y = k

(1, 1) (2, 4) 3: 2 k

https://dl.doubtnut.com/l/_0wdCNOuk4xdO
https://dl.doubtnut.com/l/_G0BZoHKSBsFM


A. 

B. 5

C. 6

D. 

Answer: C

Watch Video Solution

29/5

11/5

2. A line is drawn through the point (1, 2) to meet the coordinate axes at P

and Q such that it forms a triangle OPQ, where O is the origin. If the area

of the triangle OPQ is least, then the slope of the line PQ is (1)  (2) 

(3)  (4) 

A. 

B. -4

C. -2

D. 

−
1

4
−4

−2 −
1

2

−1/4

−1/2

https://dl.doubtnut.com/l/_G0BZoHKSBsFM
https://dl.doubtnut.com/l/_4abL75B43nRk


Answer: C

Watch Video Solution

3. 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

https://dl.doubtnut.com/l/_4abL75B43nRk
https://dl.doubtnut.com/l/_0keUViWusjZa


4. 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

A. 1

B. 

C. 

D. 2

Answer: C

Watch Video Solution

√2

√3

5. An equation of a plane parallel to the plane  and

at a unit distance from the origin is

A. 

B. 

x − 2y + 2z − 5 = 0

x − 2y + 2z − 3 = 0

x − 2y + 2z + 1 = 0

https://dl.doubtnut.com/l/_ENSgnFT9o2g5
https://dl.doubtnut.com/l/_3SmN3YlNUcGk


C. 

D. 

Answer: A

Watch Video Solution

x − 2y + 2z − 1 = 0

x − 2y + 2x + 5 = 0

6. The equation of a plane passing through the line of intersection of the

planes x+2y+3z = 2 and x y + z = 3 and at a distance 2 3 from the point (3,

1, 1) is (A) 5x 11y + z = 17 (B) 2x y 3 2 1 (C) x + y + z = 3 (D) x 2y 1 2

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5x − 11y + z = 17

√2xy = 3√2 − 1

x + y + z = √3

x − √2y = 1 − √2

https://dl.doubtnut.com/l/_3SmN3YlNUcGk
https://dl.doubtnut.com/l/_ZKoxx2BEEVYj


7. The equation of the plane containing the straight line 

and perpendicular to the plane containing the straight lines

 is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

= =
x

2

y

3
z

4

= = and = =
x

3

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

8. If the lines 

intersect then the value of k is (A)  (B)  (C) 0 (D) -1

A. 

= = and = =
x − 1

2

y + 1

3

z − 1

4

x − 3

1

y − k

2
z

1
2

9

9

2

2

9

https://dl.doubtnut.com/l/_ZKoxx2BEEVYj
https://dl.doubtnut.com/l/_kUQi0EKaUh5h
https://dl.doubtnut.com/l/_A0PIUkpWyCi9


B. 

C. 0

D. none of these

Answer: B

Watch Video Solution

9

2

9. If the distance between the plane  the plane

containing the lines

 is , then

|d| is equal to….

A. 6

B. -6

C. 

D. none of these

Ax − 2y + z = d and

= = and = =
x − 1

2

y − 2

3

z − 3

4

x − 2

3

y − 3

4
z − 4

5
√6

1/6

https://dl.doubtnut.com/l/_A0PIUkpWyCi9
https://dl.doubtnut.com/l/_SnTqexeMKAma


Answer: A

Watch Video Solution

10. Distance between two parallel planes

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2x + y + 2z = 8 and 4x + 2y + 4z + 5 = 0

3

2

1

2

7
2

5

2

11. If the lines  and 

are coplanar,then  can have

= =
x − 2

1

y − 3

1
x − 4

−k
= =

x − 1

k

y − 4

2

z − 5

1

k

https://dl.doubtnut.com/l/_SnTqexeMKAma
https://dl.doubtnut.com/l/_1g0dKngcRYmy
https://dl.doubtnut.com/l/_U8Eu4LQkBNzW


A. any value

B. exactly one value

C. exactly two values

D. exactly three values

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_U8Eu4LQkBNzW

