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BOOKS - NAVBODH MATHS (HINGLISH)

THREE DIMENSIONAL GEOMETRY

Solved Examples

1. A line lies in XZ-plane and makes an angle

 with Z-axis, find its inclination with X-axis.

Watch Video Solution

60∘

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_HoKpqD7JDR9z


2. Find the direction ratios of a vector

perpendicular to the two lines whose direction

ratios are .

Watch Video Solution

−2, 1, − 1 and − 3, − 4, 1

3. If a line makes angles  with the

coordinate axes, prove that

.

Watch Video Solution

α, β, γ

cos 2α + cos 2β + cos 2γ + 1 = 0

https://dl.doubtnut.com/l/_HoKpqD7JDR9z
https://dl.doubtnut.com/l/_6HGCiPb5pnl6
https://dl.doubtnut.com/l/_hFDPnm2gVGLt


4. The direction cosines of the line which

bisects the angle between positive direction of

Y and Z axis are

Watch Video Solution

5. Show that no line in space can make angles

 and  with x -axis and y -axis.

Watch Video Solution

π

6

π

4

https://dl.doubtnut.com/l/_hFDPnm2gVGLt
https://dl.doubtnut.com/l/_R319fTz9l1xK
https://dl.doubtnut.com/l/_22RqFjMqdVeT
https://dl.doubtnut.com/l/_Bek9WVH8ZUrY


6. Find the measure of a acute angle between

the line direction ratios are 5, 12, -13 and 3, -4,

5.

Watch Video Solution

7. A line makes angles of measures  and 

 with positive directions of Y-and Z-axes

respectively. Find the d.c.s. of the line and also

find the vector of magnitude 5 along the

direction of line.

Watch Video Solution

45∘

60∘

https://dl.doubtnut.com/l/_Bek9WVH8ZUrY
https://dl.doubtnut.com/l/_THfTmk4flUdu


8. Find the direction cosines of the line

perpendicular to the lines whose direction

ratios are .

Watch Video Solution

−2, 1, − 1 and − 3, − 4, 1

9. IF the direction ratios of two vectors are

connected by the relations  and 

 Find the angle between

them.

p + q + r = 0

p2 + q2 − r2 = 0.

https://dl.doubtnut.com/l/_THfTmk4flUdu
https://dl.doubtnut.com/l/_ED0PLJjjv6eg
https://dl.doubtnut.com/l/_8l8CfgJGVLO8


Watch Video Solution

10. If the line  makes angles  with

the planes  respectively ,

then  is equal to

Watch Video Solution

−−→
OR θ1, θ2, θ3

XOY , Y OZ, ZOX

cos2 θ1 + cos2 θ2 + cos2 θ3

11. Show that the angle between two diagonals

of a cube is 

Watch Video Solution

cos − 1 √ .
1

3

https://dl.doubtnut.com/l/_8l8CfgJGVLO8
https://dl.doubtnut.com/l/_5Bs2SkGnqjZ8
https://dl.doubtnut.com/l/_pCa5smjL7yO2


Theory Question

12. If a line drawn from the point  is

perpendicular to the line joining

, then find the

coordinates of the foot of the perpendicular.

Watch Video Solution

A(1, 2, 1)

P (1, 4, 6) and Q(5, 4, 4)

1. If the direction cosines of a straight line are

,then prove that l, m and n l2 + m2 + n2 = 1

https://dl.doubtnut.com/l/_fI2caDo2fAtp
https://dl.doubtnut.com/l/_6KgU7j2HW8Um


.

Watch Video Solution

2. If  are direction angles of a line l,

then prove that 

. 


Hence, deduce that

.

Watch Video Solution

α, β, γ

cos2 α + cos2 β + cos2 γ = 1

sin2 α + sin2 β + sin2 γ = 2

https://dl.doubtnut.com/l/_6KgU7j2HW8Um
https://dl.doubtnut.com/l/_HVqyfQojiVya


Example For Practice

1. A line makes angles of measures  and 

with X-and Z-axes respectively. Find the angle

made by the line with the Y-axis.

Watch Video Solution

π

6

π

3

2. Find the direction angles of the line with the

X-axis which makes direction angles of 

and  with Y-axes Z-axes respectively.

Watch Video Solution

135∘

45∘

https://dl.doubtnut.com/l/_LdVSsWp2x4qF
https://dl.doubtnut.com/l/_fftc9vyQKkhT


3. Show that there is no line in space which

makes angle of  with each of X-and Y-axes.

Watch Video Solution

30∘

4. A line passes through the point 

and , find the direction cosines of

the line.

Watch Video Solution

(3, 1, 2)

(5, − 1, 1)

https://dl.doubtnut.com/l/_fftc9vyQKkhT
https://dl.doubtnut.com/l/_9VPJPzsbpj0Q
https://dl.doubtnut.com/l/_6mvEs4xwhhdy
https://dl.doubtnut.com/l/_u3nFy9lxNh8Q


5. Find the angles between the line whose

direction ratios are .

Watch Video Solution

4, − 3, 5 and 3, 4, 5

6. If the direction ratios of two parallel lines

are 4, -3, -1 and p + q, 1 + q , 2, then find the

values of p and q.

Watch Video Solution

https://dl.doubtnut.com/l/_u3nFy9lxNh8Q
https://dl.doubtnut.com/l/_wXhBsbZDh2mB


7. Direction ratios of two lines are 

and  Find k, if the lines are

perpendicular to each other.

Watch Video Solution

3, − 2, k

−2k, 4

8. If the angles between the vector  and 

having directio ratios 1, 2,1 and  is ,

find k.

Watch Video Solution

ā b̄

1, 3k, 1
π

4

https://dl.doubtnut.com/l/_ROqAtTupMyvO
https://dl.doubtnut.com/l/_hCJqp5cP3e9i
https://dl.doubtnut.com/l/_6QIvQENdGSsF


9. Find the vector of magnitude 9 which is

equally inclined to the coordinates axes.

Watch Video Solution

10. Find , if direction ratios of vector  are 

 and  makes obtuse

angle with the X-axis.

Watch Video Solution

r̄ r̄

2, − 3, 6 and |r̄| = 21 r̄

https://dl.doubtnut.com/l/_6QIvQENdGSsF
https://dl.doubtnut.com/l/_hnmLJSVpEFxf


11. Find the direction cosines of the line which

is perpendicular to the lines with direction

ratios .

Watch Video Solution

4, 1, 3 and 2, − 3, 1

12. Suppose A(2,3,7), B(-1,3,2) and C(p,s,r) are

the vertices of . If the median through

A is equally inclined to the corrdinate axes

then the cooprdinate of the vertec C is

Watch Video Solution

ΔABC

https://dl.doubtnut.com/l/_eHSqbntgMwAi
https://dl.doubtnut.com/l/_Jwzj3pZBDyqi


13. The direction ratios of two lines satisfy the

relation  and 

. Show that the lines are

perpendicular.

Watch Video Solution

2a − b + 2c = 0

ab + bc + ca = 0

14. If M is the foot of perpendicular drawn

from  on the lines joining the points 

, Find the

coordinates of M.

A(4, 3, 2)

B(2, 4, 1) and C(4, 5, 3)

https://dl.doubtnut.com/l/_Jwzj3pZBDyqi
https://dl.doubtnut.com/l/_MC8IwleSAgcC
https://dl.doubtnut.com/l/_oP1iHelsJnpm


Multiple Choice Questions

Watch Video Solution

1. If a line is inclined at  and  with the

X-and Y-axes respectively, then the angle which

makes with the Z-axes is

A. 0

B. 

C. 

60∘ 30∘

π

4

π

2

https://dl.doubtnut.com/l/_oP1iHelsJnpm
https://dl.doubtnut.com/l/_qcpaiXAFKurh


D. .

Answer:

Watch Video Solution

π

6

2. If the points

are collinear, then the values of  and  are

A. 3 and -6

B.  and 6

A( − 1, 3, λ), B( − 2, 0, 1) and C( − 4, μ, − 3)

λ μ

−3

https://dl.doubtnut.com/l/_qcpaiXAFKurh
https://dl.doubtnut.com/l/_X5kI13KfRvn6


C. 

D. 3 and 6

Answer:

Watch Video Solution

−3 and − 6

3. If a line
 makes angles 

with the x, y and z-axes respectively, find
 its

direction cosines.

A. 

90o,  135o,  45o

0, , −
1

√2

1

√2

https://dl.doubtnut.com/l/_X5kI13KfRvn6
https://dl.doubtnut.com/l/_cctylIRpbRBR


B. 

C. 

D. 

Answer:

Watch Video Solution

0, − , −
1

√2

1

√2

0, ,
1

√2

1

√2

0, − ,
1

√2

1

√2

4. Which of the following represents direction

cosines of the line ?

A. 0, ,
1

√2

1

2

https://dl.doubtnut.com/l/_cctylIRpbRBR
https://dl.doubtnut.com/l/_S9bHRHYulFG8


B. 

C. 

D. 

Answer:

Watch Video Solution

0, − ,
√3

2

1

√2

0, ,
√3

2

1

2

, ,
1

2

1

2

1

2

5. Direction cosines of the line passing

through the points

 areA( − 4, 2, 3) and B(1, 3, − 2)

https://dl.doubtnut.com/l/_S9bHRHYulFG8
https://dl.doubtnut.com/l/_zQJT6IVmo6Cb


A. 

B. 

C. 

D. `pmsqrt(51),pmsqrt(51),pmsqrt(51).

Answer:

Watch Video Solution

± , ± , ±
1

√51

5

√51

1

√51

± , ± , ±
5

√51

1

√51

−5

√51

±5, ± 1, ± 5

6. If a line makes angles  with the

coordinates planes, then

………….

θ1, θ2, θ3

sin2 θ1 + sin2 θ2 + sin2 θ3 =

https://dl.doubtnut.com/l/_zQJT6IVmo6Cb
https://dl.doubtnut.com/l/_sFOMh19mbWEN


A. 1

B. 2

C. 

D. 

Answer: 2

Watch Video Solution

−1

−2

7. The two values of k for which the lines with

direction ratios  and 

are perpendicular to each other are

k, − 6, − 2 k − 1, k, 4

https://dl.doubtnut.com/l/_sFOMh19mbWEN
https://dl.doubtnut.com/l/_iLOMYf2ipPc8


A. 

B. 2, 3

C. 8, 1

D. 

Answer:

Watch Video Solution

8, − 1

−8, − 1

8. The measure of acute angle between the

lines whose direction ratios are -2,

-1, 2` is

3, 2, 6 and

https://dl.doubtnut.com/l/_iLOMYf2ipPc8
https://dl.doubtnut.com/l/_upRV7dJ3D1Pk


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

cos − 1( )
1

7

cos − 1( )
8

15

cos − 1( )
1

3

cos − 1( )
8

21

https://dl.doubtnut.com/l/_upRV7dJ3D1Pk

