MATHS

BOOKS - KC SINHA MATHS (HINGLISH)

3D - ANGLE BETWEEN TWO LINES

Solved Examples

1. Find the direction cosines of the vector

2 +25 — k

[ o Watch Video Solution


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_1v6kQKmmsRHz

2. Find the angle at which the vector
i — 3 + k is inclined to each of the coordinte

axes.

o Watch Video Solution

3. Show by using direction ratios, that the
points
(2, —4,5),(1, —1,3) and (5, — 13, 11)

are collinear



https://dl.doubtnut.com/l/_1v6kQKmmsRHz
https://dl.doubtnut.com/l/_FrFkgSZYndYG
https://dl.doubtnut.com/l/_EMFHzJZ27rSN

I o Watch Video Solution

4. Find the values of a for which points
(8, —7,a),(5,2,4) and (6, — 1, 2) are

collinear.

o Watch Video Solution

5. If ) be the foot of perpendicular from
P(2,4,3) on the line joining the points
A(1,2,4)and B(3,4,5), then co-ordinate of

Q is given by


https://dl.doubtnut.com/l/_EMFHzJZ27rSN
https://dl.doubtnut.com/l/_HICMhfCgGDo1
https://dl.doubtnut.com/l/_GzOWWVIIsqqH

° Watch Video Solution

6. Find the direction cosines of the lines,
connected by the relations: [ +m +n =0

and 2lm + 2In — mn = 0.

° Watch Video Solution

1 1 . ,
— —— be the direction

202 V2B

cosines of any directed line? Justify your

7.can —

answer.



https://dl.doubtnut.com/l/_GzOWWVIIsqqH
https://dl.doubtnut.com/l/_K4VcNujvvJcK
https://dl.doubtnut.com/l/_Hb9PZa6PsR1W

I o Watch Video Solution

8. If a line makes angles «, 8,~ with the
coordinate axes, prove that

sin® a + sin® B + sin® vy = 2

o Watch Video Solution

9. A line OP through origin O is inclined at 60"
and 45° to OX and OY respectivey, where O is
the origin. Find the angle at which it is

inclined to OZ.


https://dl.doubtnut.com/l/_Hb9PZa6PsR1W
https://dl.doubtnut.com/l/_6UdF5uQkhlec
https://dl.doubtnut.com/l/_nAqxx4QTxV18

° Watch Video Solution

10. What are the direction cosines of a line

which is equally inclined to the axes?

o 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/_nAqxx4QTxV18
https://dl.doubtnut.com/l/_kQvRgNoLRRmP
https://dl.doubtnut.com/l/_FghXi6uICfUJ
https://dl.doubtnut.com/l/_HJA1DA1i2Yfj

12. Find the angles at which a line with
direction ratios 2, — 1, 2 is inclined to each of

the coordinate axes.

° Watch Video Solution

13. A line passes through the points
(6, — 7, —1)and(2, — 3,1). Find te
direction cosines off the line if the line makes
an acute angle with the positive direction of

the x-axis.

l ° Watch Video Solution


https://dl.doubtnut.com/l/_HJA1DA1i2Yfj
https://dl.doubtnut.com/l/_Mlx8ykB9vXZD

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 1, my, niand [y, my, noare the direction
cosines of two mutually perpendicular lines,

show that the direction cosines of the line


https://dl.doubtnut.com/l/_Mlx8ykB9vXZD
https://dl.doubtnut.com/l/_RF2ExF62x6cG
https://dl.doubtnut.com/l/_c5p3quOF8IiO

perpendicular to both of these are

ming — maony, n1l2 - nzll, llmz - l2m1~

° Watch Video Solution

16. Prove that the lines whose direction
cosines are given by the equations
l+m-+n=0and 3lm — dmn + 2nl =0

are mutually perpendicular.

o Watch Video Solution



https://dl.doubtnut.com/l/_c5p3quOF8IiO
https://dl.doubtnut.com/l/_llinnt2swFbf

17. The direction cosines of two lines are given
by the equations
3m +n+ 5l =0,6nl —2lm + b5mn = 0.

find the angle between them

° Watch Video Solution

18. Find the angel between any two diagonals

of a cube.

o Watch Video Solution



https://dl.doubtnut.com/l/_Gtowi6UHVi4F
https://dl.doubtnut.com/l/_0smrcJfLkh9S
https://dl.doubtnut.com/l/_LcnplO0SAfkS

19. Find the projection of the line joining (1,2,3)
and (-1,4,2) on the line having direction ratios

2,3,-6.

o Watch Video Solution

20. If PQ,RS are (3,64),(2,52),64,4,,0,2,])

respectively find the projection of PQ on RS.

° Watch Video Solution



https://dl.doubtnut.com/l/_LcnplO0SAfkS
https://dl.doubtnut.com/l/_QvhOCVKNbbFy

21. The projection of a vector on the
coordinate axes are 6, — 3, 2. Find its length

and direction cosines.

o Watch Video Solution

1. If a line makes angle 900, 60oand 30owith the

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

find its direction cosines.

| e |


https://dl.doubtnut.com/l/_lh2nxtIXj7gw
https://dl.doubtnut.com/l/_ZbT950nbDwjT

& Wwatch Video Solution I

2. If a line makes angles 900, 1350, 450
with the x, y and z-axes respectively, find its

direction cosines.

° Watch Video Solution

3. If 7 — 27 — 33 + 2k find the direction

cosines of ‘vecr.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZbT950nbDwjT
https://dl.doubtnut.com/l/_Ejd2eDghMYIY
https://dl.doubtnut.com/l/_P2vpjGeHi7sN

4. Find the direction COSINES of the joining

the points P(4,3, —5) and Q( — 2,1, — 8)

o Watch Video Solution

5. If a line has direction ratios
— 18, — 12, — 4 then what are its direction

cosines?

o Watch Video Solution



https://dl.doubtnut.com/l/_FFUvWgV9947N
https://dl.doubtnut.com/l/_XHd9NMwfNkr7

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).

o 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).

o Watch Video Solution



https://dl.doubtnut.com/l/_Jm3HlmV5C1Xb
https://dl.doubtnut.com/l/_4TQJ9QoA9FRt
https://dl.doubtnut.com/l/_VadNQhSQDF7W

8. Show that the points

(2,3,4),(—1, —2,1),(5,8,7) are collinear.

o Watch Video Solution

9. Show that the points A(2, 3,4), B(1, 2, 3)

and C(3, 8, 11)are collinear.

o Watch Video Solution



https://dl.doubtnut.com/l/_VadNQhSQDF7W
https://dl.doubtnut.com/l/_SxpB9PZCmGMS

10. Find the direction cosines of the sides of

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

(1,1, 2)and (5, 5, 2).

o Watch Video Solution

11. Determine the value of k so that the line
joining points A(k,1, — 1) and B(2, 0, 2k)
is perpendicular to the line joining the points

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

° Watch Video Solution



https://dl.doubtnut.com/l/_EJDf5Quwfmnn
https://dl.doubtnut.com/l/_0EIOwkDM9ueJ

12. Determine the values of x and y so that the
line joining the points
A(z,3,11), B(1,1, — 2) is parallel to the
line joining the points

C(2,5,3), D( — 4,y, —6).

o Watch Video Solution

13. Find the direction cosines of the lines,
connected by the relations: [+ m +n =0

and 2lm + 2In — mn = 0.


https://dl.doubtnut.com/l/_0EIOwkDM9ueJ
https://dl.doubtnut.com/l/_oO6aAcbesaq7
https://dl.doubtnut.com/l/_0UW7afrp086O

° Watch Video Solution

14. Find the coordinates of the foot of the

perpendicular from P(2,1,3) on the lines

joining the points A(1, 2,4) and B(3, 4, 5).

° Watch Video Solution

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

45" and 60° with the positive direction of x


https://dl.doubtnut.com/l/_0UW7afrp086O
https://dl.doubtnut.com/l/_RP2vNqZYOO8Y
https://dl.doubtnut.com/l/_CaU8hQoCPsC9

and y axes respectively and OP=12 units, find

the coordinates of P.

° Watch Video Solution

16. Find the angles of A ABC whose vertices
are

A((—1,3,2), B(2,3,5) and C(3,5, — 2).

° Watch Video Solution



https://dl.doubtnut.com/l/_CaU8hQoCPsC9
https://dl.doubtnut.com/l/_AkzU1I6ESnnA

17. Find the angle between the lines whose
direction-cosines are give / + 2m + 3n = 0 and

3/m-4/n+mn=0

o Watch Video Solution

18. Find the acute angle between the two
straight lines whose direction cosines are
given by [+m+n=0 and

P4+m?—n?=0

° Watch Video Solution



https://dl.doubtnut.com/l/_pUpenf5XEqcc
https://dl.doubtnut.com/l/_iaSXDltk6fef

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.

o 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

o Watch Video Solution



https://dl.doubtnut.com/l/_iaSXDltk6fef
https://dl.doubtnut.com/l/_ArQD3jilgDmf
https://dl.doubtnut.com/l/_S1ofTIW8aWm2

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

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

o Watch Video Solution

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

o Watch Video Solution



https://dl.doubtnut.com/l/_S1ofTIW8aWm2
https://dl.doubtnut.com/l/_uR9OvZ9zXxT4
https://dl.doubtnut.com/l/_mEC1uvmOtRLO

23. How many lines through the origin make
equal angles with the coordinate axes? (A) 1

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

o Watch Video Solution

24. The number 34,5 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 y = 42 = 0 (D) coordinates

of a pointin theplanez +y—2 =20

| & I


https://dl.doubtnut.com/l/_Tr4qxb0spKKO
https://dl.doubtnut.com/l/_h9MrN4LE8ABN

| ¥ Watch Video Solution |

25. If the direction cosines of a straighat line

arekkkthe(A)k >0B)0< k<1(Qk=1

1 1
(D)k = — or — —

V3 V3

° Watch Video Solution

26. The direction cosines of line joining

(1, —1,1) and (—1,1,1) are (A) 2, — 2,0
1 1

B) 1, — 1,0 (C ,
(B) ()\/ﬁ 7

0 (D) none of

these


https://dl.doubtnut.com/l/_h9MrN4LE8ABN
https://dl.doubtnut.com/l/_mwAKdU4tjOEv
https://dl.doubtnut.com/l/_t8xs5f7SolL0

° Watch Video Solution

27.If a + B + ~y are the angle which a half ray
makes with the positive direction of the axes
then sin? o 4 sin® 8 + sin’~y = (A) 1 (B) 2 (C)

0 (D) -1

o Watch Video Solution

28. The direction cosines of the ray from

(0,0,0) = (2, —3,6) are (&) — =, > _ 8
) Y ) are 7777 7


https://dl.doubtnut.com/l/_t8xs5f7SolL0
https://dl.doubtnut.com/l/_Ym5kkRFGCapq
https://dl.doubtnut.com/l/_xtn39Own6hYO

(B) 2
7
2 3 6
7’ 7

| w
N o
o

37 0 (C) 2
Y Y 7 77

Y

° Watch Video Solution

29. Two lines with direction cosines
l1, m1,n; and Iy, moy, ny are at righat angles

iff (A Lily +mimy +ninyg =0 (B)

l1 =1ly,my = mo, Ny = Ny (C)
I mq nq

— = = (D)l1ly = mimy = nyno

ly my no

° Watch Video Solution



https://dl.doubtnut.com/l/_xtn39Own6hYO
https://dl.doubtnut.com/l/_aJLbzKfZxz0O
https://dl.doubtnut.com/l/_SFnuPNPpRjsB

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 9 12 B 8
VIT VT Y17
9 12 8 (©

(B)

9 12 8
AN VAN

2887 2807 289

(D) none of these

o Watch Video Solution

31. If the direction cosines of a line are

1 1
- rthen (A) ¢.0 B) 0<ec<1 (Q

Y Y

C C

c= +43(D)c>2


https://dl.doubtnut.com/l/_SFnuPNPpRjsB
https://dl.doubtnut.com/l/_vbPIvogukJke

° Watch Video Solution

32. A line making angles 45° and 60° with the
positive directions of the x and y axes
respectively , makes with the positive direction
of z-axis an angle of (A) 60° (B) 120" (C)

60° or 120" (D) none of these

° Watch Video Solution



https://dl.doubtnut.com/l/_vbPIvogukJke
https://dl.doubtnut.com/l/_AY0IM4s5y075

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)

o Watch Video Solution

34.Show that the direction cosines of a vector

equally inclined to the axes OX, OY and OZ are
1 1 1

° Watch Video Solution



https://dl.doubtnut.com/l/_r3gUg9kEQuhj
https://dl.doubtnut.com/l/_cOOIOBaJXUac
https://dl.doubtnut.com/l/_KzaKPjUzZISa

35.If a line makes angles a, B3, v with the axes

then cos 2a + cos 21 + cos 2=

(4) = 2(B) = 1(C)1(D)2

o Watch Video Solution



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

