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THREE DIMENSIONAL GEOMETRY

Exercise 1 Topical Problems

1. If the distance between the origin O and point P is 

units and the direction ratios of line segment are

 then the coordinates of P are

5

(1, − 2, 3)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_79s6PZ0Xbi2X


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution
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2. The angle between the lines whose direction ratios are

proportional to  and  is

A. 

B. 

(1, 1, 2) (√3 − 1, − √3 − 1, 4)

45∘

30∘

https://dl.doubtnut.com/l/_79s6PZ0Xbi2X
https://dl.doubtnut.com/l/_MZR2bB7iLWLP


C. 

D. 

Answer: A

Watch Video Solution

60∘

90∘

3. Find the direction cosines of the sides of the triangle

whose vertices are

.

A. 

B. 

C. 

(3, 5, − 4), ( − 1, 1, 1) and ( − 5, − 5, − 2)
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https://dl.doubtnut.com/l/_MZR2bB7iLWLP
https://dl.doubtnut.com/l/_69gVzhqgUz9V


D. None of these

Answer: A::B

Watch Video Solution

4. If a line makes an angle of  with each of Y and Z-axes

, then the angle which it makes with X-axis is

A. 

B. 

C. 

D. 

Answer: A
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https://dl.doubtnut.com/l/_69gVzhqgUz9V
https://dl.doubtnut.com/l/_e5GUgMv6dexX


Watch Video Solution

5. A line passes through the points

 Find the direction

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

the positive direction of the x-axis.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(6, − 7, − 1) and (2, − 3, 1)
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https://dl.doubtnut.com/l/_e5GUgMv6dexX
https://dl.doubtnut.com/l/_CMyjy3sIBSUT


6. If a line makes angle  and  with the coordinate

axes respectively, then 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

α, β γ

cos 2α + cos 2β + cos 2γ =

−2

−1

1

2

https://dl.doubtnut.com/l/_CMyjy3sIBSUT
https://dl.doubtnut.com/l/_Tz8DkdqpzGvS


7. Lines  are drown from  with direction cosines

proportional to  Find the

direction cosines of the normal to the plane 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

OA, OB O

(1, − 2, − 1); (3 − 2, 3).

AOB.

(4, 3, 2)

(4, − 3, − 2)

( − 4, 3, − 2)

(4, 3, − 2)

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


8. If a line makes angles  with the coordinate axes,

prove that 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

α, β, γ

sin2 α + sin2 β + sin2 γ =

0

1

2

−1

9. एक रेखा, एक घन के �वकण� के साथ , कोण बनती है तो

�स� क��जए िक 

α, β, γ, δ

https://dl.doubtnut.com/l/_t2hx6wNAEcyL
https://dl.doubtnut.com/l/_MwIW6P36Gvxw


A. 1

B. 

C. 

D. 

Answer: B

Watch Video Solution

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

4/3

3/4

4/5

10. If the projection of a line segment on X,Y and Z-axes

are  and  respectIvely, then length of line

segment is

3, 1 √15

https://dl.doubtnut.com/l/_MwIW6P36Gvxw
https://dl.doubtnut.com/l/_mKnNbO9uJL8y


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5

4 + √15

5 + √2

6

11. A line AB in three-dimensional space makes angles 

and  with the positive x-axis and the positive y-axis

respectively. If AB makes an acute angle q with the

positive z-axis, then q equals

A. 

45∘

120∘

30∘

https://dl.doubtnut.com/l/_mKnNbO9uJL8y
https://dl.doubtnut.com/l/_ZVgl3f6CZhGv


B. 

C. 

D. 

Answer: C

Watch Video Solution

45∘

60∘

75∘

12. If the direction cosines of a line are  rthen (A)

 (B)  (C)  (D) 

A. 

B. 

C. 

, ,
1

c

1

c

1

c

c.0 0 < c < 1 c = ± √3 c > 2

0 < c < 1

c > 2

c = iv√2

https://dl.doubtnut.com/l/_ZVgl3f6CZhGv
https://dl.doubtnut.com/l/_r8MCKk2EvYRx


D. 

Answer: D

Watch Video Solution

c = iv√3

13. If a line in the space makes angle  with the

coordinate axes, then

equals

A. 

B. 

C. 

D. 

α, β and γ

cos 2α + cos 2β + cos 2γ + sin2 α + sin2 β + sin2 γ

−1

0

1

2

https://dl.doubtnut.com/l/_r8MCKk2EvYRx
https://dl.doubtnut.com/l/_4c5vKjrWlj3D


Answer: C

Watch Video Solution

14. 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. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

60∘

30∘

60∘

75∘

45∘

https://dl.doubtnut.com/l/_4c5vKjrWlj3D
https://dl.doubtnut.com/l/_il4APHVvRYch


15. A line makes an obtuse angle with the positive X-axis

and angle  with positive Y and Z-axes

respectively. Its directions cosines are

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution
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https://dl.doubtnut.com/l/_il4APHVvRYch
https://dl.doubtnut.com/l/_nfBFPzplnqUT


16. 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

A. (7,5,12)

B. (7,5,16)

C. (7,5,14)

D. None of these

Answer: C

Watch Video Solution

ΔABC

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


17. The angle between the two lines having direction

cosines 

is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution
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https://dl.doubtnut.com/l/_4XqKZp4wXlGR


18. The angles made by line having direction ratios (3,5,4)

with Y-axis

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution
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19. If the direction ratios of two lines are (1,2,4) and

(-1,-2,-3) then the acute angle between them is

https://dl.doubtnut.com/l/_UUp49f11Ibxp
https://dl.doubtnut.com/l/_ksq5tjBljeTv


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution
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17
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20. If the angle between the lnes with direction ratios

(3,4,x) and (2,-1,4) is  then the value of x is

A. -2

B. 2

π

2

https://dl.doubtnut.com/l/_ksq5tjBljeTv
https://dl.doubtnut.com/l/_7PTFXCDJKWFm


C. 

D. 

Answer: C

Watch Video Solution

−
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2

1

2

21. The angle between the vectors a and b having

direction ratios (-p,1,-2) and (2,-p,-1) is  then the value of

p is

A. 

B. 

C. 

π

3

−3 ± 2√2

−3 ± 2√3

−3 ± 4√3

https://dl.doubtnut.com/l/_7PTFXCDJKWFm
https://dl.doubtnut.com/l/_A6Lc6UCQafUF


D. None of these

Answer: A

Watch Video Solution

22. The acute angle between the two lines with direction

ratios  is

A. 

B. 

C. 

D. 

Answer: B

(1, − 2, − 2) and (2, − 2, 1)

cos − 1( )
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cos − 1( )
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9

cos − 1( )
5

9

https://dl.doubtnut.com/l/_A6Lc6UCQafUF
https://dl.doubtnut.com/l/_m1MEHeYOrIvR


Watch Video Solution

23. If the coordinates of the points

respectively then �nd the angle between AB and CD.

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

A, B, C, Dbe91, 2, 3), (4, 5, 7), ( − 4, 3, − 6) and (2, 9, 2)
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https://dl.doubtnut.com/l/_m1MEHeYOrIvR
https://dl.doubtnut.com/l/_tq8w31TRHL5u
https://dl.doubtnut.com/l/_SNIg0bANHQ9a


Exercise 2 Miscellaneous Problems

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

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sin− 1 2

3

cos − 1 1

2

cos − 1 1

√3

cos − 1 1

3

https://dl.doubtnut.com/l/_SNIg0bANHQ9a


1. Find the angles of  whose vertices are 

.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

△ ABC

A(( − 1, 3, 2), B(2, 3, 5) and C(3, 5, − 2)

45∘

60∘

90∘

30∘

2. If projection of a line on X,Y and Z-axes are 6,2 and 3

respectively then direction cosines of the line is

https://dl.doubtnut.com/l/_G0yEFg1RG9wi
https://dl.doubtnut.com/l/_msOJMWUezWwr


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution
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3. If OA is equally inclined to OX,OY ,OZ and if A is 

units from the origin then the cordinates of A are

A. (3,3,3)

B. (-1,1,-1)

√3

https://dl.doubtnut.com/l/_msOJMWUezWwr
https://dl.doubtnut.com/l/_ahs8QbNXZ6fn


C. )-1,1,1)

D. (1,1,1)

Answer: D

Watch Video Solution

4. If  and  are three

points, then 

A. 

B. 

C. 

D. 

P (0, 1, 2), Q(4, − 2, 1) O(0, 0, 0)

∠POQ =

π

6

π

4

π

3

π

2

https://dl.doubtnut.com/l/_ahs8QbNXZ6fn
https://dl.doubtnut.com/l/_Od58803J40bE


Answer: D

Watch Video Solution

5. A line makes the same angle  with each of the  and -

axes. If the angle , which it makes with y-axis, is such

that  then =

A. 

B. 

C. 

D. 

Answer: C

W h Vid S l i

θ x z

β

sin2 β = 3 sin2 θ cos2 θ

2/3

1/5

3/5

2/5

https://dl.doubtnut.com/l/_Od58803J40bE
https://dl.doubtnut.com/l/_Duj2bXX0G1SV


Watch Video Solution

6. If the directions cosines of a vector of magnitude 3 are

 and  then the vector is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

( , , )
2

3
−a

3

2

3
a > 0

2 î + ĵ + 2k̂

2 î − ĵ + 2k̂

î − 2ĵ + 2k̂

î + 2ĵ + 2k̂

https://dl.doubtnut.com/l/_Duj2bXX0G1SV
https://dl.doubtnut.com/l/_CyYn7QLXOqmR


7. If  are direction cosines of a line, then the

value of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution
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8. A line makes an angle  both with x-axis and y-axis. A

possible range of  is

θ

θ

https://dl.doubtnut.com/l/_qHXXH2euKl1L
https://dl.doubtnut.com/l/_rhygtAaGBacF


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution
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9. The direction cosines to two lines at right angles are

(1,2,3) and  then the direction cosine

prependicular to both the given lines are

A. 

( − 2, , )
1

2

1

3

√ , √ , √
25

2198

38

1099
729
2198

https://dl.doubtnut.com/l/_rhygtAaGBacF
https://dl.doubtnut.com/l/_9V372INE8xEP


B. 

C. 

D. None of these

Answer: A

Watch Video Solution

√ , √ , √
24

2198

38

2198
730
2198

, − 2,
1

3
−7
2

10. A line makes acute angles of  with the

coordinate axes such that

then  is equal to

A. 

B. 

α, β and γ

cos α, cos β = cos β, cos γ = and cos γ cos α =
2

9
4
9

cos α + cos bea + cos γ

25

9

5

9

https://dl.doubtnut.com/l/_9V372INE8xEP
https://dl.doubtnut.com/l/_hVNRYHfO5LWq


C. 

D. 

Answer: C

Watch Video Solution

5

3

2

3

11. 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)

( , , )
2

√2

2

√3

2

√3

https://dl.doubtnut.com/l/_hVNRYHfO5LWq
https://dl.doubtnut.com/l/_yE6APLqg5DLI


D. (1,2,3)

Answer: B

Watch Video Solution

12. The projection of the line segment joining (2,5,6) and

(3,2,7) on the line with direction rations 2,1,-2 is

A. 

B. 

C. 

D. 

Answer: D

1

2

1

3

2

1

https://dl.doubtnut.com/l/_yE6APLqg5DLI
https://dl.doubtnut.com/l/_fNn2FWktccG2


Watch Video Solution

13. In  the mid points of the sides AB, BC and CA

are  respectively. Then, 

 is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ΔABC

(l, 0, 0), (0, m, 0) and (0, 0, n)

AB2 + BC 2 + CA2

l2 + m2 + n2

2

4

8

16

https://dl.doubtnut.com/l/_fNn2FWktccG2
https://dl.doubtnut.com/l/_gtB5ZFY0pLlk
https://dl.doubtnut.com/l/_o5M1g5DCjHB0


14. The diection cosines of two lines are proportional to

 then the acute angle

between them is (A)  (B) 

(C)  (D) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(2, 3, − 6) and (3, − 4, 5),

cos − 1{ }
49
36

cos − 1{ }
18√2

35

960 cos − 1( )
18

35

cos − 1( )
49
36

cos − 1( )
6

35√2

96∘

cos − 1( )
18

35

https://dl.doubtnut.com/l/_o5M1g5DCjHB0
https://dl.doubtnut.com/l/_nZCmS9l9SU52


15. The angle between the lines whose direction cosines

are  is

A. 

B. 

C. 

D. pi/4`

Answer: C

Watch Video Solution

( , , ) and ( , , )
√3

4

1

4

√3

2

√3

4

1

4

−√3

2

π

π

2

π

3

16. Let O be the origin and P be the point at a distance 3

units from origin. If direction ratios of OP are (1,-2,-2),

https://dl.doubtnut.com/l/_nZCmS9l9SU52
https://dl.doubtnut.com/l/_2cXtyRUuYqPD


then coordinates of P is given by

A. (1,-2,-2)

B. (3,-6,-6)

C. 

D. 

Answer: A

Watch Video Solution

(1/3, − 2/3, − 2/3)

(1/9, − 2/9, − 2/9)

17. If the points A(2,3,-4), B(1,-2,3) and C  are

colliner, then value of  is

A. 4

(3, λ, − 1)

λ

https://dl.doubtnut.com/l/_2cXtyRUuYqPD
https://dl.doubtnut.com/l/_36SzynYTCyJ2


B. 8

C. -10

D. 2

Answer: B

Watch Video Solution

18. If the directions cosines of a straight line are

 then

A. 

B. 

C. 

< k, k, k >

k > 0

0 < k < 1

k = 1

https://dl.doubtnut.com/l/_36SzynYTCyJ2
https://dl.doubtnut.com/l/_8eDWrwVEQElx


D. 

Answer: D

Watch Video Solution

k =  or −
1

√3

1

√3

19. Find the angle between the following pair of lines: A

lines with direction ratios 2,2,1 A line joning (3,1,4)to

(7,2,12)

A. 

B. 

C. 

D. 

cos − 1 ( )
2

3

cos − 1 ( )
3

2

tan− 1 ( − )
2

3

sin− 1 ( )
2

3

https://dl.doubtnut.com/l/_8eDWrwVEQElx
https://dl.doubtnut.com/l/_6nvd3aofIpmi


Answer: A

Watch Video Solution

20. If P(p), Q(q),  and S(s) be four points such that

3p+8q=6r+5s` then the lines PQ and RS are

A. skew

B. intesectiong

C. parallel

D. None of these

Answer: B

Watch Video Solution

R(r)

https://dl.doubtnut.com/l/_6nvd3aofIpmi
https://dl.doubtnut.com/l/_KVmKxjIhn8nf


21. The direction cosines of line joining

 are (A)  (B) 

 (C)  (D) none of these

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

(1, − 1, 1) and ( − 1, 1, 1) 2, − 2, 0

1, − 1, 0 − , 0
1

√2

1

√2

< 2, − 2, 0 >

< 1, − 1, 0 >

( : , − , 0:)
1

√2

1

√2

https://dl.doubtnut.com/l/_KVmKxjIhn8nf
https://dl.doubtnut.com/l/_PVhHtOsutjne


Mht Cet Corner

22. A vector r is inclined at equal angles to OX,OY and OZ

If the magnitude of is 9 units then is equal to

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

√ î + ĵ + k̂

−√3( î + ĵ + k̂)

3√3( î + ĵ + k̂)

https://dl.doubtnut.com/l/_WCiBMAJioZ3q


1. Direction ratios of the line which is perpendicular to

the lines with direction ratios (-1,2,2) and (0,2,1) are

A. 1,1,2

B. 2,-1,2

C. 

D. 2,1,-2

Answer: B

Watch Video Solution

−2, 1, 2

2. A vector v is equally inclined to the X-axis, Y-axis and Z-

axis respectively the dirction cosines are

https://dl.doubtnut.com/l/_fvEkJE49GorO
https://dl.doubtnut.com/l/_eYuFEXkAlk7d


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

< , , >
1

√3

1

√3

1

√3

< − , , − >
1

√3

1

√3

1

√3

< , , > or < − , − , −
1

√3

1

√3

1

√3

1

√3

1

√3

1

√3

3. What are the DR's of a vector parallel to (2,-1,1) and

(3,4,-1)

A. (1,5,-2)

https://dl.doubtnut.com/l/_eYuFEXkAlk7d
https://dl.doubtnut.com/l/_GEBMQ9wjCfMd


B. (-2,-5,2)

C. (-1,5,-2)

D. (-1,-5,-2)

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_GEBMQ9wjCfMd

