
MATHS

BOOKS - KC SINHA ENGLISH

3D - ANGLE BETWEEN TWO LINES

Solved Examples

1. Find the direction cosines of the vector

Watch Video Solution

2 î + 2ĵ − k̂

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_XFxyyX111lEZ


2. Find the angle at which the vector 

is inclined to each of the coordinte axes.

Watch Video Solution

î − ĵ + k̂

3. Show by using direction ratios, that the

points 

are collinear

Watch Video Solution

(2, − 4, 5), (1, − 1, 3) and (5, − 13, 11)

https://dl.doubtnut.com/l/_XFxyyX111lEZ
https://dl.doubtnut.com/l/_LXo3p7mYNX7i
https://dl.doubtnut.com/l/_f40VShXfTm6e


4. Find the values of a for which points

 are

collinear.

Watch Video Solution

(8, − 7, a), (5, 2, 4) and (6, − 1, 2)

5. If  be the foot of perpendicular from

 on the line joining the points 

and  then co-ordinate of 

 is given by

Watch Video Solution

Q

P (2, 4, 3)

A(1, 2, 4) B(3, 4, 5),

Q

https://dl.doubtnut.com/l/_f40VShXfTm6e
https://dl.doubtnut.com/l/_NVuOHPr859js
https://dl.doubtnut.com/l/_LzRKGB9IYE5m


Watch Video Solution

6. Find the direction cosines of the lines,

connected by the relations: 

and 

Watch Video Solution

l + m + n = 0

2lm + 2 ln − mn = 0.

7. can  be the direction

cosines of any directed line? Justify your

answer.

Watch Video Solution

− − , −
1

2√2

1

√2

1

√3

https://dl.doubtnut.com/l/_LzRKGB9IYE5m
https://dl.doubtnut.com/l/_JDgToGmo1TZe
https://dl.doubtnut.com/l/_YJEux75y5dfI


8. If a line marks angles  with the

coordinates axes, prove that

.

Watch Video Solution

α, β and γ

sin2
α + sin2

β + sin2
γ = 2

9. A line OP through origin O is inclined at 

and  to OX and OY respectivey, where O is

the origin. Find the angle at which it is inclined

to OZ.

h id l i

600

450

https://dl.doubtnut.com/l/_YJEux75y5dfI
https://dl.doubtnut.com/l/_unw43gmGDmoB
https://dl.doubtnut.com/l/_yw9bzvudIWre


Watch Video Solution

10. What are the direction cosines of a line

which is equally inclined to the axes?

Watch Video Solution

11. What are the direction cosines of a line

whose direction ratios are 3,4,12?

Watch Video Solution

https://dl.doubtnut.com/l/_yw9bzvudIWre
https://dl.doubtnut.com/l/_xfKoouoszMFu
https://dl.doubtnut.com/l/_gWarNTHAT7nm
https://dl.doubtnut.com/l/_c35WXEFJs2Ql


12. Find the angles at which a line with

direction ratios  is inclined to each of

the coordinate axes.

Watch Video Solution

2, − 1, 2

13. 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).

https://dl.doubtnut.com/l/_c35WXEFJs2Ql
https://dl.doubtnut.com/l/_BbiBQ7tWQ4uf


14. 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

15. 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

 .

l1, m1, n1 l2, m2, n2

m1n2 − m2n1, n1l2 − n2l1, l1m2 − l2m1

https://dl.doubtnut.com/l/_BbiBQ7tWQ4uf
https://dl.doubtnut.com/l/_bedyovgP3MYN
https://dl.doubtnut.com/l/_Zmn9aM0a8bls


Watch Video Solution

16. The direction cosines of two lines satisfying

the 

conditions 

  

where l, m, n are the direction cosines. 

The value of 

is

Watch Video Solution

l + m + n = 0 and 3lm − 5mn + 2nl = 0

(l − m)2 + (m − n)2 + (n − l)2

https://dl.doubtnut.com/l/_Zmn9aM0a8bls
https://dl.doubtnut.com/l/_Z3G1rYHAKP4b
https://dl.doubtnut.com/l/_AGzcLeXg67nU


17. The direction cosines of two lines are given

by the 

equations 

, 

then the direction cosines are

Watch Video Solution

3m + n5l = 0, 6nl − 2lm + 5mn = 0

18. Find the angle between any two diagonals

of a cube.

Watch Video Solution

https://dl.doubtnut.com/l/_AGzcLeXg67nU
https://dl.doubtnut.com/l/_KghrMFxMmLZ0
https://dl.doubtnut.com/l/_Pi9vlE3CyIWu


19. Find the projection of the line joining (1,2,3)

and (-1,4,2)` on the line having direction ratios

2,3,-6.

Watch Video Solution

20. If

respectively. The projection of PQ on RS is ….......

Watch Video Solution

P , Q, R, Sare(3, 6, 4), (2, 5, 2), (6, 4, 4), (0, 2, 1)

https://dl.doubtnut.com/l/_Pi9vlE3CyIWu
https://dl.doubtnut.com/l/_qZbnqDvOJavf
https://dl.doubtnut.com/l/_CvIszgvOun6g


Exercise

21. Find the intercepts made on the coordinate

axes by the plane  and �nd

also the direction cosines of the normal to the

plane.

Watch Video Solution

2x + y − 2z = 3

1. If a line makes angle , and with the

positive direction of x, y and z-axis respectively,

�nd its direction cosines.

90o 60o 30o

https://dl.doubtnut.com/l/_CvIszgvOun6g
https://dl.doubtnut.com/l/_0GvNXjlvNd5m


Watch Video Solution

2. If a line makes angles  with the

x, y and z-axes respectively, �nd its direction

cosines.

Watch Video Solution

90o, 135o, 45o

3. If  �nd the direction

cosines of vector.

Watch Video Solution

→
r = 2 î − 3ĵ + 2k̂

https://dl.doubtnut.com/l/_0GvNXjlvNd5m
https://dl.doubtnut.com/l/_WmS5LK9teGcB
https://dl.doubtnut.com/l/_AEpcsq9PdMDQ


4. Find the direction COSINES of the line

joining the points

Watch Video Solution

P (4, 3, − 5) and Q( − 2, 1, − 8)

5. If a line has direction ratios

 then what are its direction

cosines?

Watch Video Solution

−18, − 12, − 4

https://dl.doubtnut.com/l/_AEpcsq9PdMDQ
https://dl.doubtnut.com/l/_iRYuOAPqVJHH
https://dl.doubtnut.com/l/_1gAfQoM0ZTUx


6. 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

7. Show that the line joining the points (1,2,3),

(-1,-2,-3) is perpendicular to the line joining

(-2,1,5),(3,3,2).

Watch Video Solution

https://dl.doubtnut.com/l/_S4rIr3A7LoQF
https://dl.doubtnut.com/l/_dK5hdnQH3yZS
https://dl.doubtnut.com/l/_Bu9Qy3OLJlyt


8. Show that the points

 are collinear.

Watch Video Solution

(2, 3, 4), ( − 1, − 2, 1), (5, 8, 7)

9. Show that the points , 

and are collinear.

Watch Video Solution

A(2, 3, − 4)

B(1, − 2, 3) C(3, 8, − 11)

10. Find the direction cosines of the sides of

the triangle whose vertices are ,(3, 5, 4)

https://dl.doubtnut.com/l/_Bu9Qy3OLJlyt
https://dl.doubtnut.com/l/_Nf38RswFD5hQ
https://dl.doubtnut.com/l/_7xk3WfMUGA0L


and .

Watch Video Solution

(1, 1, 2) (5, 5, 2)

11. Determine the value of k so that the line

joining points 

is perpendicular to the line joining the points

.

Watch Video Solution

A(k, 1, − 1) and B(2, 0, 2k)

C(4, 2k, 1) and D(2, 3, 2)

https://dl.doubtnut.com/l/_7xk3WfMUGA0L
https://dl.doubtnut.com/l/_vWJYzl1RBTtg


12. Determine the values of x and y so that the

line joining the points

 is parallel to the line

joining the points

Watch Video Solution

A(x, 3, 1), B(1, 1, − 2)

C(2, 5, 3), D( − 4, y, − 6).

13. Find the direction cosines of the lines

connected by the relations:

W t h Vid S l ti

l+m + n = 0\ and\ 2l m + 2ln − m n = 0.

https://dl.doubtnut.com/l/_02b944sTpr1J
https://dl.doubtnut.com/l/_azzbK240wnoo


Watch Video Solution

14. Find the coordinates of the foot of the

perpendicular from  on the lines

joining the points .

Watch Video Solution

P (2, 1, 3)

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

15. If O be the origin and OP makes an angle of

 and  with the positive direction of x

and y axes respectively and OP=12 units, �nd

the coordinates of P.

450 600

https://dl.doubtnut.com/l/_azzbK240wnoo
https://dl.doubtnut.com/l/_vvHpFkScLRnu
https://dl.doubtnut.com/l/_3dgPhKsmYM5S


Watch Video Solution

16. Find the angles of  whose vertices

are 

.

Watch Video Solution

△ ABC

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

17. Find the angle between the lines whose

direction-cosines are give

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

https://dl.doubtnut.com/l/_3dgPhKsmYM5S
https://dl.doubtnut.com/l/_elzQDKcaQEqB
https://dl.doubtnut.com/l/_g7NSohvo3Dfe


Watch Video Solution

18. The angle between the line whose d.c.'s are

connected by the relations 

and l+m+n=0 is

Watch Video Solution

l2 + m2 − n2 = 0

19. Find the projection of the line segment

joining (2,-1,3) and (4, 2, 5) on a line which

makes equal acute angles with co-ordinate

axes.

https://dl.doubtnut.com/l/_g7NSohvo3Dfe
https://dl.doubtnut.com/l/_FxyA012hE4Hh
https://dl.doubtnut.com/l/_LrUg3DVlYui6


Watch Video Solution

20. The length of the line segment whose

projection on the coordinate axes are of

magnitudes 12,4,3 is (1) 13 (2) 17 (3) 19 (4) 21

Watch Video Solution

21. The direction cosines of x-axis are (A) 0,0,1

(B) 1,0,0 (C) 0,1,0 (D) 0,1,1

Watch Video Solution

https://dl.doubtnut.com/l/_LrUg3DVlYui6
https://dl.doubtnut.com/l/_onuBYhDVsQVz
https://dl.doubtnut.com/l/_xMGMJrC67RJZ


22. The direction cosines of any normal to the

xy-plane are (A) 1,0,0 (B) 0,1,0 (C) 1,1,0 (D) 0,01

Watch Video Solution

23. How many lines through the origin make

equal angles with the coordinate axes? (A) 1

(B) 4 (C) 8 (D) 2

Watch Video Solution

https://dl.doubtnut.com/l/_xMGMJrC67RJZ
https://dl.doubtnut.com/l/_aTNmJCxF0tQh
https://dl.doubtnut.com/l/_Uh2rslMHveri
https://dl.doubtnut.com/l/_iBRepJIgzFGw


24. The number 3,4,5 can be

(A) direction cosines of a line in space 

(B) direction numbers of a line in space

(C) coordinates of a point on the line

 

(D) coordinates of a point in the plane

Watch Video Solution

y = 4z = 0

x + y − z = 0

25. If the direction cosines of a straighat line

are k,k,k the (A)  (B)  (C) k > 0 0 < k < 1 k = 1

https://dl.doubtnut.com/l/_iBRepJIgzFGw
https://dl.doubtnut.com/l/_McPNlwzem0eO


(D) 

Watch Video Solution

k = or −
1

√3

1

√3

26. The direction cosines of line joining

 are (A) 

(B)  (C)  (D) none of

these

Watch Video Solution

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

1, − 1, 0 − , 0
1

√2

1

√2

https://dl.doubtnut.com/l/_McPNlwzem0eO
https://dl.doubtnut.com/l/_F4M8sdWMGwjX


27. If  are the angle which a half ray

makes with the positive direction of the axes

then  

(A) 1 

(B) 2 

(C) 0

(D) -1

Watch Video Solution

α, β, γ

sin2 α + sin2 β + sin2 γ =

28. The direction cosines of the ray from

 are (A) (0, 0, 0) → (2, − 3, 6) − , , −
2

7

3

7

6

7

https://dl.doubtnut.com/l/_Rt8F2HDymZfe
https://dl.doubtnut.com/l/_vpjHmrrNNA9w


(B)  (C)  (D) 

Watch Video Solution

, 37,
2

7

6

7
− , − ,

2

7

3

7

6

7

, − ,
2

7

3

7

6

29. Two lines with direction cosines

 are at righat angles

i� (A)  (B) 

 (C) 

 (D)

Watch Video Solution

l1, m1, n1 and l2, m2, n2

l1l2 + m1m2 + n1n2 = 0

l1 = l2, m1 = m2, n1 = n2

= =
l1

l2

m1

m2

n1

n2
l1l2 = m1m2 = n1n2

https://dl.doubtnut.com/l/_vpjHmrrNNA9w
https://dl.doubtnut.com/l/_5acRDHbdYAd8
https://dl.doubtnut.com/l/_Yshb8T7hhHAG


30. The projections of the segment PQ on the

coordinate axes are -9,12,-8 respectively. The

direction cosines of the line PQ are 

(A)  

(B)  

(C)  

(D) none of these

Watch Video Solution

− , , −
9

√17

12

√17

8

√17

− , , −
9

288

12

289

8

289

− , , −
9

17

12

17

8

17

31. If the direction cosines of a line are

 rthen (A)  (B)  (C) , ,
1

c

1

c

1

c
c.0 0 < c < 1

https://dl.doubtnut.com/l/_Yshb8T7hhHAG
https://dl.doubtnut.com/l/_4jzjxxc6hVHt


 (D) 

Watch Video Solution

c = ± √3 c > 2

32. A line making angles  with the

positive directions of the x and y axes

respectively , makes with the positive direction

of z-axis an angle of (A)  (B)  (C) 

 (D) none of these

Watch Video Solution

450 and 600

600 1200

600 or 1200

https://dl.doubtnut.com/l/_4jzjxxc6hVHt
https://dl.doubtnut.com/l/_aYqEQV9AvHDy


33. 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)

Watch Video Solution

34. Show that the direction cosines of a vector

equally inclined to the axes OX, OY and OZ are

.

Watch Video Solution

, ,
1

√3

1

√3

1

√3

https://dl.doubtnut.com/l/_ISSjonu4JMOD
https://dl.doubtnut.com/l/_TZFiTALcWl0b
https://dl.doubtnut.com/l/_jffwStzcHifZ


35. If a line makes angles  with the axes

then =

Watch Video Solution

α, β, γ

cos 2α + cos 2β + cos 2γ

(A) − 2(B) − 1(C)1(D)2

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

