
MATHS

BOOKS - RS AGGARWAL MATHS (HINGLISH)

STRAIGHT LINE IN SPACE

Solved Examples

1. Find the vector equation of a line which is parallel to the vector

 and which passes through the point (5, -2,4). Also reduce it

to Cartesian form.

Watch Video Solution

2 î − ĵ + 3k̂

2. The cartesian equations of a line are 3x -3 =2y +1=5-6z (a) Write these

equations in standard form and �nd the direction ratios of the given line .

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_p2MBhKAP2gAv
https://dl.doubtnut.com/l/_AX1k7WpkE4TZ


(b) write the equations for the given line in vector form.

Watch Video Solution

3. The Cartesian equations of a line are 6x -2 =3y +1 =2z-2 

(a) Write these equations in standard form and �nd the direction cosines

of the given line. 

( b) Write down the Cartesian and vector equations of a line passsing

through (2,-1,1) and parallel to the given line.

Watch Video Solution

4. Find the vector and Cartesian equations of the line passing through

the point (1,2-4) and perpendicular to each of the lines 

Watch Video Solution

= =  and  = =
x − 8

3

y + 19

−16

z − 10

7

x − 15

3

y + 29

8

z − 5

−5

https://dl.doubtnut.com/l/_AX1k7WpkE4TZ
https://dl.doubtnut.com/l/_sL5filJ2qdIj
https://dl.doubtnut.com/l/_TfvW0jMCVgM9


5. Find the equations of a line passing through the point P(2,-1,3) and

perpendicular to the lines 

  

and 

Watch Video Solution

→
r = ( î + ĵ − k̂) + λ(2 î − 2ĵ + k̂)

→
r = (2 î − ĵ − 3k̂) + μ( î + 2ĵ + 2k̂)

6. Find the vector equation of the line passing through the point A(2,-1,1)

and parallel to the line joining the points B (-1,4,1) and C(1,2,2) .Also �nd

the Cartesian equations of the line .

Watch Video Solution

7. �nd the vector and Cartesian equations of the line passing through the

points A(2,-1,4) and B(1,1,-2).

Watch Video Solution

https://dl.doubtnut.com/l/_8wNr7S34clGZ
https://dl.doubtnut.com/l/_gN6PoOi8xnmR
https://dl.doubtnut.com/l/_dfssMg1XLUmh
https://dl.doubtnut.com/l/_zrFhRvupztYw


8. Show that the lines

  

intersect. Also �nd their point of intersection.

Watch Video Solution

= =  and  = =
x + 1

3

y + 3

5

z + 5

7

x − 2

1

y − 4

3

z − 6

5

9. Show that the lines 

  

do not intersect .

Watch Video Solution

= =  and  = =
x − 1

3

y + 1

2

z − 1

5

x + 2

4

y − 1

3

z + 1

−2

10. Show that the lines

 are

coplanar. Also, �nd the plane containing these two lines.

Watch Video Solution

→
r = ( î + ĵ − k̂) + λ(3 î − ĵ)and

→
r = (4 î − k̂) + μ(2 î + 3k̂)

https://dl.doubtnut.com/l/_zrFhRvupztYw
https://dl.doubtnut.com/l/_zhCoqEM9ap0C
https://dl.doubtnut.com/l/_37zLB2lqXARB


11. Show that the lines 

Do not intersect .

Watch Video Solution

→
r = ( î + 2ĵ + k̂) + λ( î − ĵ + k̂)  and  

→
r = ( î + ĵ − k̂) + μ( î − ĵ +

12. Find the points on the line  at a distance of

5 units from the point 

Watch Video Solution

= =
x + 2

3

y + 1

2

z − 3

2

P (1, 3, 3, ).

13. Find the equation of the perpendicular from point  to line

. Also, �nd the coordinates of foot of

perpendicular and the length of perpendicular.

Watch Video Solution

(3, − 1, 11)

= =
x

2

y − 2

3

z − 3

4

https://dl.doubtnut.com/l/_SH7V5HkPDzmk
https://dl.doubtnut.com/l/_fK8HtdqqBIsB
https://dl.doubtnut.com/l/_eRLEkAmjRr0Z


14. Find the coordinates of foot of perpendicular and the length of the

perpendicular drawn from the point P(5,4,2) to the line

 Also �nd the image of p in

this line .

View Text Solution

→
r = ( − î + 3ĵ + k̂) + λ(2 î + 3ĵ ± k̂)

15. Find the image of the point  in the line 

Watch Video Solution

(1, 6, 3) = =
x

1

y − 1

2

z − 2

3

16. Find the equation of line passing through points

 If D is the foot of perpendicular

drawn from the point  on the line  then �nd the

coordinates of point D and equation of line 

Watch Video Solution

A(0, 6, − 9) and B( − 3, − 6, 3).

C(7, 4, − 1) AB,

CD.

https://dl.doubtnut.com/l/_DAoyEzpeczMJ
https://dl.doubtnut.com/l/_4jZUt5L7fms5
https://dl.doubtnut.com/l/_7tatz1JLuM4k
https://dl.doubtnut.com/l/_PGf0ANFf8B29


17. The points A(4, 5, 10), B(2, 3, 4) and C (1, 2,-1) are three vertices of a

parallelogram ABCD. Find the vector equations of the sides AB and BC and

also �nd the coordinates of point D.

Watch Video Solution

18. Prove that the points  and 

are collinear.

Watch Video Solution

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

19. If the points  are

collinear, �nd the value of  .

Watch Video Solution

A( − 1, 3, 2), B( − 4, 2, − 2)andC(5, 5, λ)

λ

20. show that the points whose position vectors are   

 are collinear.

( − 2 î + 3ĵ + 5k̂)

( î + 2ĵ + 3k̂)  and  (7 î − k̂)

https://dl.doubtnut.com/l/_PGf0ANFf8B29
https://dl.doubtnut.com/l/_WNiOg8iJW4LZ
https://dl.doubtnut.com/l/_PKgsNY0LBZmp
https://dl.doubtnut.com/l/_JZ1dnAcTEjhM


Watch Video Solution

21. Using the vector method , �nd the values of  for which the

points 

 are collinear

Watch Video Solution

λ  and  μ

A(3, λ, μ)B(2, 0, − 2)  and  C(1, − 2, − 5)

22. Find the shortest distance between the following lines:

 and 

Watch Video Solution

→
r = 2 î − 5ĵ + k̂ + λ(3 î + 2ĵ + 6k̂)

→
r = 7 î − 6k̂ + μ( î + 2ĵ + 2k̂)

23. Find the angle between the following pair of lines:

 and  and check

whether the lines are parallel or perpendicular.

W h Vid S l i

= =
−x + 2

−2

y − 1

7

z + 3

−3
= =

x + 2

−1

2y − 8

4

z − 5

4

https://dl.doubtnut.com/l/_JZ1dnAcTEjhM
https://dl.doubtnut.com/l/_ytzss8ags4JV
https://dl.doubtnut.com/l/_rPEMAahhbcyY
https://dl.doubtnut.com/l/_TctseegRhdnC


Watch Video Solution

24. Find the value of  so that the following lines are perpendicular to

each other. 

Watch Video Solution

λ

= = , = =
x − 5

5λ + 2

2 − y

5

1 − z

−1

x

1

2y + 1

4λ

1 − z

−3

25. Find the angle between the lines 

Watch Video Solution

= =  and  = , z = 5
x + 1

1

2y − 3

3

z − 6
2

x − 4

3

y + 3

−2

26. Find the angle between the lines 

Watch Video Solution

= , z = 7  and  = =
5 − x

3

y + 3

−4

x

1

1 − y

2

z − 6

2

https://dl.doubtnut.com/l/_TctseegRhdnC
https://dl.doubtnut.com/l/_BDdHmY3dlDir
https://dl.doubtnut.com/l/_efQpqyMz5gGR
https://dl.doubtnut.com/l/_EqOvty4z9uoO


27. Find the value of k so that the lines 

  

are at right angles.

Watch Video Solution

= =  and  = =
1 − x

3

7y − 14

2k

z − 3

2
7 − 7x

3k

5 − y

1

6 − z

5

28. Prove that the lines x=ay +b,z =cy +d and x=a'y +b' z =c'y +a' 

are perpendicular if aa'+cc' +1=0

Watch Video Solution

29. Find the angle between the two lines one of which has direction

rations 2,2,1 and the other is obtained by joining the points (3,1,4)and

(7,2,12)

Watch Video Solution

https://dl.doubtnut.com/l/_NAxMxD0MwQTM
https://dl.doubtnut.com/l/_MrtZJFpRN3l8
https://dl.doubtnut.com/l/_UDFDDFdak013


30. Find the shortest distance between lines

and 

.

Watch Video Solution

→ r = 6 î + 2ĵ + k̂ + λ( î − 2ĵ + 2k̂)

→ r = − 4 î − k̂ + μ(3 î − 2ĵ − 2k̂)

31. Find the shortest distance between the lines whose vector equations

are  and 

Watch Video Solution

→
r = î + ĵ + λ(2 î − ĵ + k̂)

→
r = 2 î + ĵ − k̂ + μ(3 î − 5ĵ + 2k̂).

32. रेखाएँ, �जनक� स�दश समीकरण �न��ल�खत है, के बीच क� �ूनतम �ात क��जए : 

 और

Watch Video Solution

→
r = (1 − t) î + (t − 2) ĵ + (3 − 2t)k̂

→
r = (s + 1) î + (2s − 1) ĵ − (2s + 1)k̂

https://dl.doubtnut.com/l/_49oRLcwFMCb3
https://dl.doubtnut.com/l/_WlCiXgKT3SwV
https://dl.doubtnut.com/l/_WFIbSx45DXvA
https://dl.doubtnut.com/l/_ZYr5LlUuRml7


33. Show that the lines 

 

intersect . Find the point of the intersection.

Watch Video Solution

→
r = ( î + ĵ − k̂) + λ(3 î − ĵ)  and  

→
r = (4 î − k̂) + μ(2 î + 3k̂)

34. Show that the lines 

 

do not intersect .

Watch Video Solution

→
r = ( î − ĵ) + λ(2 î + k̂)   and  

→
r = (2 î − ĵ) + μ( î + ĵ − k̂)

35. Find the shortest distance between the lines  given by  

Watch Video Solution

L1   and  L2

→
r = î + ĵ + λ(2 î − ĵ + k̂)  and  

→
r = 2 î + ĵ − k̂ + μ(4 î − 2ĵ + 2k̂)

https://dl.doubtnut.com/l/_ZYr5LlUuRml7
https://dl.doubtnut.com/l/_UOSI1vIbzb77
https://dl.doubtnut.com/l/_ILzA5ew9sXOE


36. 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

37. Find the shortest distance between the lines 

Watch Video Solution

= =  and  = =
x + 3

−4

y − 6

3

z

2

x + 2

−4

y

1
z − 7

1

38. Find the length and the equations of the line of shortest distance

between the lines 

View Text Solution

= =  and  = =
x + 1

7

y + 1

−6

z + 1
1

x − 3
1

y − 5

−2

z − 7
1

https://dl.doubtnut.com/l/_boFaQU1BCQWz
https://dl.doubtnut.com/l/_yWtgvb9Br2pr
https://dl.doubtnut.com/l/_9TmWue7nkCfG


Exercise 27 A

39. Find the shortest distance between the lines 

Watch Video Solution

= =  and  = =
x − 8

3

y + 9

−16

z − 10

7

x − 15

3

y − 29

8

z − 5

−5

40. Show that the lines 

 

intersect each other . Find their point of intersection.

Watch Video Solution

= =  and  = = z
x − 1

2

y − 2

3

z − 3

4
x − 4

5

y − 1

2

41. Show that the lines 

  

do not intersect each other .

Watch Video Solution

= = z   and  = , z = 2
x − 1

2

y + 1

3

x + 1

5

y − 2

2

https://dl.doubtnut.com/l/_6d0klwrSBPfq
https://dl.doubtnut.com/l/_75qke6TWOKi7
https://dl.doubtnut.com/l/_XZI5rNiosNM4


1. A line passes through the point (3,4,5) and is parallel to the vector

 . Find the equations of the line in the vector as well as

Cartesian forms.

Watch Video Solution

(2 î + 2ĵ − 3k̂)

2. A line passes through the point (2,1,-3) and is parallel to the vector

 . Find the equations of the line in vector and Cartesian

forms .

Watch Video Solution

( î − 2ĵ + 2k̂)

3. Find the vector equations of the line passing through the point with

position vector  and parallel to the vector 

.Deduce the Cartesian equations of the line .

Watch Video Solution

(2 î + ĵ − 5k̂) ( î + 3ĵ − k̂)

https://dl.doubtnut.com/l/_qRyR8clMurAF
https://dl.doubtnut.com/l/_u9jGS9Bbix21
https://dl.doubtnut.com/l/_3zS6BTGFt2jk


4. A line is drawn in the direction of  and it passes through

a point with position vector  .Find the equations of the

line in the vector as well as Cartesian forms.

Watch Video Solution

( î + ĵ − 2k̂)

(2 î − ĵ − 4k̂)

5. The Cartesian equations of a line are 

  

Find the vector equations of the line .

Watch Video Solution

= =
x − 3

2

y + 2

−5

z − 6

4

6. The Cartesian equations of a line are 

�nding the �xed point through which it passes, its direction ratios and

also its vector equation.

Watch Video Solution

3x + 1 = 6y − 2 = 1 − z,

https://dl.doubtnut.com/l/_EfJovtyW5fGR
https://dl.doubtnut.com/l/_Nkphzjls1U9X
https://dl.doubtnut.com/l/_fuPSroYkxc7C
https://dl.doubtnut.com/l/_Veo9lfKQo6Qv


7. Find the Cartesian equations of the line which passes through the

point (1,3-2) and is parallel to the given by ltbgt

  

Also the �nd the vector form of the equations so obtained .

Watch Video Solution

= =
x + 1

3

y − 4

5

z + 3

−6

8. Find the equations of the line passing through the point (1,-2,3) and

parallel to the line   

Also �nd the vector form of this equations so obtained .

Watch Video Solution

= =
x − 6

3

y − 2

−4
z + 7

5

9. Find the Cartesian and vector equations of a line which passes through

the point (1,2,3) and is parallel to the line .

Watch Video Solution

= =
−x − 2

1

y + 3

7

2z − 6

3

https://dl.doubtnut.com/l/_Veo9lfKQo6Qv
https://dl.doubtnut.com/l/_YKXlB0Y9hzi8
https://dl.doubtnut.com/l/_GokUqOADYLIo
https://dl.doubtnut.com/l/_cm54g0vxqEuz


10. Find the equations of the line passing through the point (-1,3,-2) and

perpendicular to each of the lines

Watch Video Solution

= =  and  = =
x

1

y

2
z

3

x + 2

−3

y − 1

2

z + 1

5

11. Find the Vector and Cartesian equations of the line passing through

the point (1, 2, 4) and perpendicular to the two lines

 and 

Watch Video Solution

= =
x − 8

3

y + 19

−16

z − 10

7
= =

x − 15

3

y − 29

8

z − 5

−5

12. Show that the following pairs of lines intersect. Also �nd their point of

intersection : 

(i)  and   

(ii)  and 

Watch Video Solution

= =
x − 1

2

y − 2

3

z − 3

4
= = z

x − 4
5

y − 1

2

= =
x − 4

1

y + 3

−4

z + 1

7
= =

x − 1

2

y + 1

−3

z + 10

8

https://dl.doubtnut.com/l/_cm54g0vxqEuz
https://dl.doubtnut.com/l/_4eMSBP83gRId
https://dl.doubtnut.com/l/_sOjxDq0WAhOl


13. Show that the line 

intersect. Find their point of intersection.

Watch Video Solution

= = and =
x − 1

2

y − 2

3

z − 3

4
x − 4

5

y − 1

2

14. Show that the lines 

  

do not intersect each other .

Watch Video Solution

= = z  and  = , z = 2
x − 1

2

y + 1

3

x + 1

5

y − 2

1

15. Find the co-ordiantes of the foot of perpendicular drawn from the

point  to the line .

Watch Video Solution

(1, 2, 3) = =
x − 6

3

y − 7

2
z − 7
−2

https://dl.doubtnut.com/l/_mhgSxQ1nPRvs
https://dl.doubtnut.com/l/_b6OUInIVkrHC
https://dl.doubtnut.com/l/_hWvjWSRHqYnf


16. Find the length and the foot of the perpendicular drawn from the

point  to the line 

Watch Video Solution

(2, − 1, 5) = =
x − 11

10

y + 2

−4

x + 8

11

17. Find the vector and Cartesian equations of the line passing through

the points A(3,4-6) and B(5,-2,7) .

Watch Video Solution

18. Find the vector and Cartesian equations of the line passing through

the points A(2,-3,0) and B(-2,4,3).

Watch Video Solution

19. Find the vector and Cartesian equations of the line joining the points

whose position vectors are ( î − 2ĵ + k̂)  and  ( î + 3ĵ − 2k̂)

https://dl.doubtnut.com/l/_BONMeYBAUhSk
https://dl.doubtnut.com/l/_h7P0Vu0kg0dw
https://dl.doubtnut.com/l/_EBcceYhIrZk2
https://dl.doubtnut.com/l/_7NoaRqzSY2PC


Watch Video Solution

20. Find the vector equations of a line passing through the point A(3,-2,1)

and parallel to the line joining B(-2,4,2) and C(2,3,,3). Also �nd the

Cartesian equations of the line.

Watch Video Solution

21. Find the vector equation of a line passing through the point having

the position vector  and parallel to the line joining the

points with position vectors  and  .Also �nd

the Cartesian equivalents of this equations.

Watch Video Solution

( î + 2ĵ − 3k̂)

( î − ĵ + 5k̂) (2 î + 3ĵ − 4k̂)

22. Find the coordinates of the foot of the perpendicular drawn from the

point  to the line joining 

Watch Video Solution

A(1, 2, 1) B(1, 4, 6)andC(5, 4, 4).

https://dl.doubtnut.com/l/_7NoaRqzSY2PC
https://dl.doubtnut.com/l/_XvYQhToSG9Qx
https://dl.doubtnut.com/l/_pyaS05g2tId7
https://dl.doubtnut.com/l/_KvzmTpnQXCKM


23. Find the coordinates of the foot of the perpendicular drawn from the

point  to the line joining the points  and 

Watch Video Solution

A(1, 8, 4) B(0, − 1, 3)

C(2, − 3, − 1).

24. Find the image of the point  in the line 

.

Watch Video Solution

(0, 2, 3)

= =
x + 3

5

y − 1

2
z + 4

3

25. Find the image of the point (5,9,3) in the line

Watch Video Solution

= =
x − 1

2

y − 2

3

z − 3

4

https://dl.doubtnut.com/l/_KvzmTpnQXCKM
https://dl.doubtnut.com/l/_WmZbjDF6NTuE
https://dl.doubtnut.com/l/_Zy3YkWzobazN
https://dl.doubtnut.com/l/_tbwbFmJN5dnC


Exercise 27 B

26. Find the foot of the perpendicular drawn from the point 

to the line  Also �nd the

length of the perpendicular.

Watch Video Solution

2 î − ĵ + 5k̂

→
r = (11 î − 2ĵ − 8k̂) + λ(10 î − 4ĵ − 11k̂).

1. Show that the points A(2,1,3) ,B(5,0,5) and C(-4,3,-1) are collinear .

Watch Video Solution

2. Show that the points , and are collinear.

Watch Video Solution

A(2, 3, 4) B(1, 2, 3) C(3, 8, 11)

https://dl.doubtnut.com/l/_gUAURl2PT1Qf
https://dl.doubtnut.com/l/_wEvp1ROaA89a
https://dl.doubtnut.com/l/_xaRA3J267Qxw


3. Find the value of  or which the points A(2,5,1) ,B(1,2,-1) and C(3, ,3) are

collinear .

Watch Video Solution

λ λ

4. Find the values of  and  so that the points A(3,2-4) ,B(9,8,-10) and 

C( ) are colliinear .

Watch Video Solution

λ μ

λ, μ, − 6

5. Find the values of  ad  if the points  and 

 are collinear.

Watch Video Solution

λ μ A( − 1, 4, − 2), B(λ, μ, 1)

C(0, 2, − 1)

6. The position vectors of three points A,B anc C   

 respectively . Show that the

( − 4 î + 2ĵ − 3k̂)

( î + 3ĵ − 2k̂)and  ( − 9 î + ĵ − 4k̂)

https://dl.doubtnut.com/l/_RTAbuC8W1nX1
https://dl.doubtnut.com/l/_lXflvp6uCFtT
https://dl.doubtnut.com/l/_t4UJeMBPE35b
https://dl.doubtnut.com/l/_VSlnSvl1ABL7


Exercise 27 C

points A,B and C are collinear.

Watch Video Solution

1. 

FInd angle between the lines

Watch Video Solution

→
r = (3 î + ĵ − 2k̂) + λ( î − ĵ − 2k̂)  and  

→
r = (2 î − ĵ − 5k̂) + μ(3 î

2. 

Find angle between the lines .

Watch Video Solution

→
r = (3 î − 4ĵ + 2k̂) + λ( î + 3k̂)  and  

→
r = 5 î + μ( − î + ĵ + k̂)

https://dl.doubtnut.com/l/_VSlnSvl1ABL7
https://dl.doubtnut.com/l/_LoV7e3og7Aip
https://dl.doubtnut.com/l/_hFaILjxMR0Sj


3. 

Find angle

Watch Video Solution

→
r = ( î − 2ĵ) + λ(2 î − 2ĵ)  and  

→
r = 3k̂ + μ( î + 2ĵ − 2k̂)

4.  Find

angle between the lines .

Watch Video Solution

= =  and  = =
x + 1

1

y − 4

1

z − 5

2

x + 3

3

y − 2

5

z + 5

4

5.  Find

angle between the lines

Watch Video Solution

= =  and  = =
x − 4

3

y + 1

4

z − 6

5

x − 5

1

2y + 5

−2

z − 3

1

6.  Find the

angle between the lines

= =  and  = =
x − 3

−3

y + 1

4

z − 6

3

x

3

y − 1

2

z + 2

−1

https://dl.doubtnut.com/l/_AT72a9ny5VE5
https://dl.doubtnut.com/l/_lK2CO9gMtSR5
https://dl.doubtnut.com/l/_sf0ZLcsqEeJw
https://dl.doubtnut.com/l/_FtR4K3zJpRPy


Watch Video Solution

7.  Find the angle between the lines

.

Watch Video Solution

= =  and  = =
x

1

y

1

z

−1

x

3

y

4

z

5

8.  Find the

angle between the lines.

Watch Video Solution

= , z = 5  and  = =
5 − x

3

y + 3

−2

x − 1

1

1 − y

3

z − 5

2

9. Show that the lines

 are

perpendicular to each other .

Watch Video Solution

= =  and  = =
x − 3

2

y + 1

−3

z − 2

4

x + 2

2

y − 2

4

z + 5

2

https://dl.doubtnut.com/l/_FtR4K3zJpRPy
https://dl.doubtnut.com/l/_hr1avZeWEN1Q
https://dl.doubtnut.com/l/_VLHkxhkxFPBa
https://dl.doubtnut.com/l/_GNTg4pXnWXu8
https://dl.doubtnut.com/l/_LFsFvZadHr9H


10. If the lines

 are

perpendicular to each other then �nd the value of 

Watch Video Solution

= =  and  = =
x − 1

−3

y − 2

2λ

z − 3

2

x − 1

3λ

y − 1

1

6 − z

5

λ

11. Show that the lines 

are perpendicular to each other .

Watch Video Solution

x = − y = 2z  and  x + 2 = 2y − 1 = − z + 1

12. Find the angle between two lines whose direction ratios are 

  

View Text Solution

(i) 2,1,2 and  4,8,1        (ii) 5 ,-12 ,13 and -3,4,5

(iii) 1 ,1,2 and(√3 − 1), ( − √3 − 1), 4     (iv)  a,b,c and  (b-c) ,(c-a),(a-b

https://dl.doubtnut.com/l/_LFsFvZadHr9H
https://dl.doubtnut.com/l/_DjwTI6llhjXV
https://dl.doubtnut.com/l/_crVHTv5J4sGC


Exercise 27 D

13. If A(1,2,3),B(4,5,7) ,C(-4,3,-6) and D(2,9,2) are four given points then �nd

the angle between the lines AB and CD.

Watch Video Solution

1. Find the shortest distance between the given line 

  

Watch Video Solution

→
r = ( î + ĵ) + λ(2 î − ĵ + k̂)

→
r = (2 î + ĵ − k̂) + μ(3 î − 5ĵ + 2k̂)

2.  

Watch Video Solution

→
r = ( − 4 î + 4ĵ + k̂) + λ( î + ĵ − k̂)

→
r = ( − 3 î − 8ĵ − 3k̂) + μ(2 î + 3ĵ + 3k̂)

https://dl.doubtnut.com/l/_nsCqJ0Syztit
https://dl.doubtnut.com/l/_rh8vZdlfM3To
https://dl.doubtnut.com/l/_1WQKSyVmcylJ
https://dl.doubtnut.com/l/_qi4hYnbhIC99


3. 

 Find the the shortest between

the lines

Watch Video Solution

→
r = ( î + 2ĵ + 3k̂) + λ( î − 3ĵ + 2k̂)

→
r = (4 î + 5ĵ + 6k̂) + μ(2 î + ĵ + 2k̂)

4. Find the shortest distance between the given line 

  

Watch Video Solution

→
r = ( î + 2ĵ + k̂) + λ( î − ĵ + k̂)

→
r = (2 î − ĵ − k̂) + λ(2 î + ĵ + 2k̂)

5. Find the shortest distance between the given line 

  

Watch Video Solution

→
r = ( î + 2ĵ − 4k̂) + λ(2 î + 3ĵ + 6k̂)

→
r = (3 î + 3ĵ − 5k̂) + μ( − 2 î + 3ĵ + 8k̂)

https://dl.doubtnut.com/l/_qi4hYnbhIC99
https://dl.doubtnut.com/l/_xgcsNHB1zrGM
https://dl.doubtnut.com/l/_nIAKjDYDAuEV


6. Find the shortest distance between the given line 

  

Watch Video Solution

→
r = (6 î + 3k̂) + λ(2 î − ĵ + 4k̂)

→
r = ( − 9 î + ĵ − 10k̂) + μ(4 î + ĵ + 6k̂)

7. Find the shortest distance between the given line 

  

Watch Video Solution

→
r = (3 − t) î + (4 + 2t) ĵ + (t − 2)k̂

→
r = (1 + s) î + (3s − 7) ĵ + (2s − 2)k̂

8. Find the shortest distance between the given line 

  

vec(r ) =

Watch Video Solution

→
r = (λ − 1) î + (λ + 1) ĵ + (λ + 1)k̂

(1 − μ) î + (2μ − 1) ĵ + (μ + 2)k̂.

https://dl.doubtnut.com/l/_rVc60R77KXi2
https://dl.doubtnut.com/l/_KSwbhhgk50Oa
https://dl.doubtnut.com/l/_YleLHdHo2kNH
https://dl.doubtnut.com/l/_qJRwOPgqAyts


9. Compute the shortest distance between the lines 

 

Determine whether these lines intersect of not.

View Text Solution

→
r = ( î − ĵ) + λ(2 î − k̂)  and  

→
r = (2 î − ĵ) + μ( î − ĵ − k̂)

10. Show that the lines 

 and  

 

do not intersect.

Watch Video Solution

→
r = (3 î − 15ĵ + 9k̂) + λ(2 î − 7ĵ + 5k̂)

→
r = ( − î + ĵ + 9k̂) + μ(2 î + ĵ − 3k̂)

11. Show that the lines 

intersect. 

Also �nd their point of intersection.

View Text Solution

→
r = (2 î − 3k̂) + λ( î + 2ĵ + 3k̂)  and  

→
r = (3 î + 6ĵ + 3k̂) + μ(2 î +

https://dl.doubtnut.com/l/_qJRwOPgqAyts
https://dl.doubtnut.com/l/_aPRMDWuRJtcd
https://dl.doubtnut.com/l/_7CmYvoLLD5yJ


12. Show that the lines 

intersect . 

Also �nd their point of the intersection.

Watch Video Solution

→
r = ( î + 2ĵ + 3k̂) + λ(2 î + 3ĵ + 4k̂)   and  

→
r = (4 î + ĵ) + μ(5 î +

13. Find the shortest distance between the lines

Watch Video Solution

→
r = ( î + 2ĵ − 4k̂) + λ(2 î + 3ĵ + 6k̂),

→
r = (3 î + 3ĵ − 5k̂) + λ(2 î +

14. Find the distance between the parallel lines  whose

vector equations are 

Watch Video Solution

L1  and  L2

→
r = ( î + 2ĵ + 3k̂) + λ( î − ĵ + k̂)  and  (2 î − ĵ − k̂) + μ( î − ĵ + k̂)

https://dl.doubtnut.com/l/_7CmYvoLLD5yJ
https://dl.doubtnut.com/l/_6zHvmb8UZMiM
https://dl.doubtnut.com/l/_lHN4iQ9ojWFM
https://dl.doubtnut.com/l/_ErYephjG41XZ


15. Find the vector equtions of a line passing through the point (2,3,2)

and parallel to the line  Also �nd

the distance between these lines .

Watch Video Solution

→
r = ( − 2 î + 3ĵ) + λ(2 î − 3ĵ + 6k̂)

16. Write the vector equations of each of the following lines and hence

determine the distance between them: 

View Text Solution

= =  and  = =
x − 1

2

y − 2

3
z + 4

6

x − 3

4

y − 3

6

z + 5

12

17. Find the shortest distance between the lines

 .

Watch Video Solution

= = and = =
x − 1

2

y − 2

3

z − 3

4

x − 2

3

y − 4

4

z − 5

5

https://dl.doubtnut.com/l/_lwgBbHOiRmgx
https://dl.doubtnut.com/l/_48jfAbVYfiGB
https://dl.doubtnut.com/l/_9jqqZFoHteRd


Exercise 27 E

18. Find the shortest distance distance between the following lines :

Watch Video Solution

= =  and  = =
x − 1

−1

y + 2

1

z − 3

−2

x − 1

1

y + 1

2

z + 1

−2

19. Find the shortest distance between the lines

Watch Video Solution

= =  and = =
x − 12

−9

y − 1

4

z − 5

2

x − 23

−6

y − 19

−4

z − 25

3

1. The shortest distance between line   

Watch Video Solution

= = and
x − 3

3

y − 8

−1

z − 3
1

= = is
x + 3

−3

y + 7

2

z − 6

4

https://dl.doubtnut.com/l/_liOY5v5rUwm9
https://dl.doubtnut.com/l/_ek1G0VXEsbh1
https://dl.doubtnut.com/l/_8A8DgZbUGWUl


2. The shortest distance between the skew line

Watch Video Solution

= = and  = =
x − 3

−1

y − 4

2

z + 2

1

x − 1

1

y + 7

3

z + 2

2

3. Find the length and the equations of the line of shortest distance

between the line given by 

View Text Solution

= = and  = =
x + 1

2

y − 1

1

z − 9

−3

x − 3

2

y + 15

−7

z − 9

5

4. Find the shortest distance between the lines

Watch Video Solution

= = and = =
x − 6

3

y − 7

−1
z − 4

1
x

−3

y − 9

2

z − 2

4

https://dl.doubtnut.com/l/_Gj4Y3VeXBo6Y
https://dl.doubtnut.com/l/_gB5eJN2p0PtA
https://dl.doubtnut.com/l/_dZcOe4bQ4pL7


Exercise 27 F

5. Show that the lines 

  

intersect and �nd their point of intersection.

Watch Video Solution

= =  and  = =
x

1

y − 2

2

z + 3

3

x − 2

2

y − 6

3

z − 3

4

6. Show that the lines 

  

do not intersect each other .

Watch Video Solution

= =  and  = =
x − 1

3

y + 1

2

z − 1

5

x − 2

2

y − 1

3

z + 1

−2

1. If a line has direction ratios 2,-1,-2 then what are its direction cosines ?

Watch Video Solution

https://dl.doubtnut.com/l/_foufb1TPpFrc
https://dl.doubtnut.com/l/_MhLAi8UqSAo0
https://dl.doubtnut.com/l/_XCthIWZ0tx3K
https://dl.doubtnut.com/l/_I5Apb7iXGQeK


2. Find the direction cosines of the line 

Watch Video Solution

= =
4 − x

2

y

6

1 − z

3

3. If a equations of a line are `(3-x)/(-3) =(y+2)/(-2) =(z+2)/(6) , Find the

direction cosines of a line parallel to the given line.

Watch Video Solution

4. Write the equations of a line parallel to the line

 and passing through the point (1,-2,3)

Watch Video Solution

= =
x − 2

−3

y + 3

2

z + 5

6

5. Find the Cartesian equations of the line which passes through the

point 

 and which is parallel to the line 

Watch Video Solution

( − 2, 4, 5) = =
x + 3

3

4 − y

5

z + 8

6

https://dl.doubtnut.com/l/_I5Apb7iXGQeK
https://dl.doubtnut.com/l/_Xjgcfjur3Sds
https://dl.doubtnut.com/l/_HY1pHWLgKdgh
https://dl.doubtnut.com/l/_RJA4XKQh7NfR


Watch Video Solution

6. Write the vector equation of a line whose Cartesian equations are ,

Watch Video Solution

= =
x − 5

3

y + 4

7

6 − z

2

7. The Cartesian equations of a line are .

Write the vector equations of the line .

Watch Video Solution

= =
3 − x

5

y + 4

7

2z − 6

4

8. Write the vector equation of a line passing through the point (1,-2,2)

and parallel to the line whose equations are 

Watch Video Solution

= =
x − 3

1

y − 1

2

z + 1

−2

9. If  �nd the direction ratios of P ≡ (1, 5, 4) and Q ≡ (4, 1, − 2)
−−→
PQ

https://dl.doubtnut.com/l/_RJA4XKQh7NfR
https://dl.doubtnut.com/l/_GCDAJVoTJCsG
https://dl.doubtnut.com/l/_yzUQIU7MkT6m
https://dl.doubtnut.com/l/_bJDViEe3Ek66
https://dl.doubtnut.com/l/_KR9BcLzXLuql


Watch Video Solution

10. The equations of a line are `(4-x)/(2) =(y+3)/(2)=(z+2)/(1).Find the

direction cosines of a line parallel to this line.

Watch Video Solution

11. The Cartesian equations of a line are . Find

its vector equation.

Watch Video Solution

= =
x − 1

2

y + 2

3

5 − z

1

12. Find the equation of the line which passes through the point (1, 2, 3)

and is parallel to the vector .

Watch Video Solution

3 î + 2ĵ − 2k̂

https://dl.doubtnut.com/l/_KR9BcLzXLuql
https://dl.doubtnut.com/l/_zd7LgO22grAh
https://dl.doubtnut.com/l/_NOlev2t5iwaT
https://dl.doubtnut.com/l/_cTo5UWKknHrt


13. Write the cartesian equation of the following line given in vector form

: 

Watch Video Solution

→
r = 2 î + ĵ − 4k̂ + λ ( î − ĵ − k̂)

14. Find the cartesian equation of the line which passes through the

point  and parallel and line are . So, the equation of

line is, 

.

Watch Video Solution

( − 2, 4, − 5) (3, 5, 6)

= =
x − ( − 2)

3

y − 4

5

z − ( − 5)

6

15. Find the Cartesian equation of a line which passes through the point

having position vector  and is in the direction of the

vector ,

Watch Video Solution

(2 î − ĵ + 4k̂)

( î + 2ĵ − k̂)

https://dl.doubtnut.com/l/_7t40vBcsb0QF
https://dl.doubtnut.com/l/_dPt6S9ByJgrQ
https://dl.doubtnut.com/l/_TdmMqXgzp4L6
https://dl.doubtnut.com/l/_LwUTOu69pFVr


16. Find the angle between the lines

 and 

Watch Video Solution

→
r = 2 î − 5ĵ + k̂ + λ(3 î + 2ĵ + 6k̂)

→
r = 7 î − 6k̂ + μ( î + 2ĵ + 2k̂).

17. Find the angle between the pair of lines 

and .

Watch Video Solution

= =
x + 3

3

y − 1

5

z + 3

4

= =
x + 1

1

y − 4

1

z − 5

2

18. Show that the lines  are

at right angles .

Watch Video Solution

= =  and  = =
x − 5

7

y + 2

−5

z

1
x

1
y

2
z

3

19. The direction ratios of a line are 2,6,-9 .What are its direction cosines ?

Watch Video Solution

https://dl.doubtnut.com/l/_LwUTOu69pFVr
https://dl.doubtnut.com/l/_Xnrz88p5vOZu
https://dl.doubtnut.com/l/_yRzKOpj22yMy
https://dl.doubtnut.com/l/_rFxOQJneCRKL


Watch Video Solution

20. If a line makes angles  with the x, y and z-axes

respectively, �nd its direction cosines.

Watch Video Solution

90o,  135o,  45o

21. What are the direction cosines of the y-axis ?

Watch Video Solution

22. What are the direction cosines of the vector ?

Watch Video Solution

(2 î + ĵ − 2k̂)

23. What is the angle between the vector  and the x-

axis ?

Watch Video Solution

→
r = (4 î + 8ĵ + k̂)

https://dl.doubtnut.com/l/_rFxOQJneCRKL
https://dl.doubtnut.com/l/_Fl3RPCNbRpFd
https://dl.doubtnut.com/l/_EweqlbjB3Ol3
https://dl.doubtnut.com/l/_CwwSnZ5kAMUY
https://dl.doubtnut.com/l/_KCShIKreXBoj


Objective Questions

1. The directions rations of two lines are 3,2,-6 and , 1,2,2 respectively . The

acute 

angle between these lines is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

cos − 1. ( )
5

18

cos − 1. ( )
3

20

cos − 1. ( )
5
21

cos − 1( )
8
21

2. The direction rations of two lines are a,b,c and (b-c) , (c-a),(a-b)

respectively . The angle between these lines is

https://dl.doubtnut.com/l/_KCShIKreXBoj
https://dl.doubtnut.com/l/_05rc4V9pVZtG
https://dl.doubtnut.com/l/_WSG4oA8URiPY


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π

3

π

2

π

4

3π

4

3. The angle between the lines

 is

A. 

B. 

C. 

D. 

Answer: C

= =  and  = =
x − 2

2

y − 1

7

z + 3

−3

x + 2

−1

y − 4

2

z − 5

4

π

6

π

3

π

2

cos − 1( )
3

8

https://dl.doubtnut.com/l/_WSG4oA8URiPY
https://dl.doubtnut.com/l/_dGE01AfyOuNA


Watch Video Solution

4. Assertion: If the lines

 are

perpendicular to each other , then , Reason: Two lines having

diection ratios  are perpendiculr to each other

if and only if  (A) Both A and R are true and R is

the correct explanation of A (B) Both A and R are true R is not te correct

explanation of A (C) A is true but R is false. (D) A is false but R is true.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

= = and = =
x − 1

−3

y − 2

2k

z − 3

2

x − 1

3k

y − 1

1

z − 6

−5

k =
10

7

l1, m1, n1 and l2, m2, n2

l1l2 + m1m2 + n1n2 = 0

−5

7

5

7

10

7

−10

7

https://dl.doubtnut.com/l/_dGE01AfyOuNA
https://dl.doubtnut.com/l/_XROLsvWwcyjw
https://dl.doubtnut.com/l/_pn1DiIMNVtNe


5. A line passes through the points A(2,-1,1) and B(1,2-2) .The equations of

the lines AB are

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

= =
x − 2

−1

y + 1

3

z − 1

−3

= =
x + 2

−1

y + 1

2
z − 4

6

= =
x − 2

1

y + 1

2
z − 4

6

6. Find the angle between the following pair of lines

A. 

B. 

C. 

= = and = =
x

2

y

2

z

1

x − 5

4

y2

1

z − 3

8

cos − 1( )
3

4

cos − 1( )
5

6

cos − 1. ( )
2

3

https://dl.doubtnut.com/l/_pn1DiIMNVtNe
https://dl.doubtnut.com/l/_GPqK15ByMro3


D. 

Answer: C

Watch Video Solution

π

3

7. Find the angle between the following pairs of lines:(i)

and 

(ii)

and ` -

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→ r = 2 î − 5ĵ + k̂ + λ(3 î + 2ĵ + 6k̂)

→ r = 7 î − 6k̂ + μ( î + 2ĵ + 2k̂)

→ r = 3 î + ĵ − 2k̂ + λ( î − ĵ − 2k̂)

cos − 1( )
8√3

15

cos − 1( )
6√2

5

cos − 1( )
5√3

8

⎞
⎟ ⎟
⎠

cos − 1(5√2)

6

https://dl.doubtnut.com/l/_GPqK15ByMro3
https://dl.doubtnut.com/l/_7oGRASbRxkVy


8. The direction cosines of the line which is perpendicular to the lines

with direction cosines proportional to 

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

(1, − 2, − 2), (0, 2, 1)

, ,
−2

3

1

3

2

3

, ,
2

3

1

3

1

3

, ,
2

3

−1

3

2

3

9. A line passes through the point A(5,-2.4) and it is parallel to the vector 

 .The vector equations of the line is

A. 

B. 

(2 î − ĵ + 3k̂)

→
r = (2 î − ĵ + 3k̂) + λ(5 î − 2ĵ + 4k̂)

→
r = (5 î − 2ĵ + 4k̂) + λ(2 î − ĵ + 3k̂)

https://dl.doubtnut.com/l/_7oGRASbRxkVy
https://dl.doubtnut.com/l/_3wCQjLL9tCMG
https://dl.doubtnut.com/l/_hzlIEDdlvJ7A


C. 

D. none of these

Answer: B

Watch Video Solution

→
r . (5 î − 2ĵ + 4k̂) = √14

10. The Cartesian equations of a line are  . Its

vector equations is

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

= =
x − 1

2

y + 2

3

z − 5

−1

→
r = ( − î + 2ĵ − 5k̂) + λ(2 î + 3ĵ − k̂)

→
r = (2 î + 3ĵ − k̂) + λ( î − 2ĵ + 5k̂)

→
r = ( î − 2ĵ + 5k̂) + λ(2 î + 3ĵ − 4k̂)

https://dl.doubtnut.com/l/_hzlIEDdlvJ7A
https://dl.doubtnut.com/l/_DtrZ2PePDl5V
https://dl.doubtnut.com/l/_tznZ6xjsgWgs


11. Find the cartesian equation of the line which passes through the point

 and parallel and line are . So, the equation of line

is, 

.

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

( − 2, 4, − 5) (3, 5, 6)

= =
x − ( − 2)

3

y − 4

5

z − ( − 5)

6

→
r = ( − 3 î + 4ĵ − 8k̂) + λ( − 2 î + 4ĵ − 5k̂)

→
r = ( − 2 î + 4ĵ − 5k̂) + λ( − 3 î + 5ĵ + 6k̂)

→
r = (3 î + 5ĵ + 5ĵ) + λ( − 2 î + 4ĵ − 5k̂)

12. The coordinates of the point where the line through the point A (5,1,6)

and B(3,4,1) crosses the yz-plane is

A. (0, 17, − 13)

https://dl.doubtnut.com/l/_tznZ6xjsgWgs
https://dl.doubtnut.com/l/_00YQvEnqzhSV


B. 

C. 

D. none of these

Answer: C

Watch Video Solution

(0, , )
−17

2

13

2

(0, , )
17
2

−13

2

13. The vector equation of the x-axis is given by

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

→
r = î

→
r = ĵ + k̂

→
r = λî

https://dl.doubtnut.com/l/_00YQvEnqzhSV
https://dl.doubtnut.com/l/_NA9w5UPPaPO0
https://dl.doubtnut.com/l/_Z8OHJWN1lzVO


14. The Cartesian equations of a line are 

.What is its vector equations ?

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

= =
x − 2

2

y + 1

3

z − 3

−2

→
r = (2 î + 3ĵ − 2k̂) + λ(2 î − ĵ + 3k̂)

→
r = (2 î − ĵ + 3k̂) + λ(2 î + 3ĵ − 2k̂)

→
r = (2 î + 3ĵ − 2k̂)

15. Find the angle between two lines whose direction ratios are

proportional to  .

A. 

B. 

C. 

1, 1, 2and(√3 − 1), ( − √3 − 1), 4

π

6

π

2

π

3

https://dl.doubtnut.com/l/_Z8OHJWN1lzVO
https://dl.doubtnut.com/l/_rITLId9ZbHau


D. 

Answer: C

Watch Video Solution

π

4

16. The straight line  is

A. parallel to the x-axis

B. parallel to the y-axis

C. parallel to the z-axis

D. perpendicular to the z-axis

Answer: D

Watch Video Solution

= =
x − 2

3

y − 3

1

z + 1

0

https://dl.doubtnut.com/l/_rITLId9ZbHau
https://dl.doubtnut.com/l/_rdiXyASnmSY7


17. If a vector makes angle  with OX, OY and OZ respectively, then

write the value of 

A. 1

B. 3

C. 2

D. 

Answer: C

Watch Video Solution

α, β, γ

sin2 α + sin2 β + sin2 γ.

3

2

18. If  be the direction rations of two parallel

lines then

A. 

B. 

C. 

(a1, b1, c1)  and  (a2, b2, c2)

a1 = a2, b1 = b2, c1 = c2

= =
a1

a2

b1

b2

c1

c2

a2
1 + b2

1 + c2
1 = a2

2 + b2
2 + c2

2

https://dl.doubtnut.com/l/_SuB77XSRuaNE
https://dl.doubtnut.com/l/_v75gieYYVi3D


D. 

Answer: B

Watch Video Solution

a1a2 + b1b2 + c1c2 = 0

19. If the points  are

collinear, �nd the value of  .

A. 5

B. 7

C. 8

D. 10

Answer: D

Watch Video Solution

A( − 1, 3, 2), B( − 4, 2, − 2)andC(5, 5, λ)

λ

https://dl.doubtnut.com/l/_v75gieYYVi3D
https://dl.doubtnut.com/l/_x6GFKp4J0G4E

