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THINGS TO REMEMBER

Two non-parallel planes always interest in a straight line. Thus, if a,xbytc z+d =0anda,
X b,y +c¢,z+d, =0 are equations of two non-parallel planes, then these two equations taken
together represent a line i.e.,

8 xbyt+tcz+d =0=axb,y+c,z+4d,

is the equation of a line.

This is known as an un-symmetrical form of a line.

The equation of a line passing through a point (X;> ¥1» 2;) and having direction cosines (or direction
ratios), /, m, n are given by

X=X _Y=% _Zz-2

/ m n
The coordinates of a arbitrary point on this line are (x; + I, y, + mr,z, + nr), where r is a parameter.
This is known as symmetrical form of a line.

The vector equation of a line passing through a point having position vector 3 and parallel to

vector p is

t=a+Ap, where A is a parameter.

The equations of a line passing through points (X1, ¥, z) and (x,, y,, z,) are given by

X=X _Y=%N _2-7%

XX Yoo Z,-7Z

EXERCISE-1
The cartesian equation of a straight line passing through a fixed point (x,, y,, z,) and having direc-
tion ratios proportional to a, b, ¢ is given by

X=X _Y=N_2Z2-%

a b c

The cartesian equation of a line passing through two given point (x,, y,, z,), (X5, ¥,5 Z,) are given
by

X=X _ Y= _ 27

XL7X YooV zZ,—-7Z

X=2 2y-5
-3

Find the direction cosines of the line » Z = —1. Also, find the vector equation of the

line.

X+2 y+1 z-3
3 2 2

Find the point on the line at a distance of 3,/7 from the point (1, 2, 3).
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10.
11.

12.

13.

14.

15.

Find the vector equation for the line which passes through the point (1, 2, 3) and parallel tot he
vector | —2 3 +3k. Reduce the corresponding equation in cartesian from.
Find the vector equation of a line passing through (2, —1, 1) and parallel to the line whose equa-
x-3 _y+l z-2

2 7 -3

tions are

Xx=5_y+4 z-6
7 2

The cartesian equations of a line are

4-x 'y 1-z

Find the direction cosines of the line 2 "6 = 3
-3

X+2 y+1 z
3 2 2

Find the points on the line at a distance of 5 units from the point P(1, 2, 3).

Show that the points whose position vectors are -2 +3 3 ,i+2 3 +3k and 7]~k are collinear.
Find the certesian and vector equations of a line which passes through the point (1, 2, 3) and is
—X-2 y+3 2z-6

1 1 3

The cartesian equations of a line are 3x + 1 = 6y — 2 = 1 — z. Find the fixed point through which it
passes, its direction ratios and also its vector equation.

Find the equation of the line passing through the point (-1, 3, —2) and perpendicular to the lines

parallel to the line

% _ andx+2:y—1:z+1

y_z

2 3 -3 2 5

A line passes through (2, -1, 3) and is perpendicular to the line =G +3 —f() +A Q1 —2} +k) and
=i —j -3 f()_ +pu(i=2 3 +2k). Obtain its equation.

Find the angle between the following pairs of lines :

) x+4 y-1 z+43 X+l _y-4 z-5
O FT Ty ad s

x-1_ y-2 z-3 dx+3 y-5_ z-1

W 5=y g md ==

oy =X _y+3 1-z d X _l-y z+5

W) == md ==
x-2 y+3 x+1 2y-3 z-5

1 _ = =z=5 = =

W) 37T TEmd ad ==
Xx-5 2y+6 z-3 d x-=2 y+l1 z-6

W) =Ty s ad e
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16. Find the angle between the pairs of lines with direction ratios proportional to
(i) 5,-12,13and-3,4, 5
(i) 2,2,1and4,1,8
(iii) 1,2,-2,and -2, 2, 1
(iv) a,b,candb-c,c-a,a-b

17.  Find the equation of the line passing through the point 1+3 3k and perpendicular to the lines
F=i+h Q1+]-3k) and 7= @i+i-k) +u (G +j+K).

18.  Determine the equations of the line passing through the point (1, 2, —4) and perpendicular to the
two lines
x—8 y+9 z-10 d x-15 y-29 z-5

8§ -16 7 ¢ 3 8§ 5
19. Ifthe lines 2-=2-2=273 g X1 _y-1_z-6 dicular, find the value of A
: the lines 3 5 and — N _5 are perpendicular, find the value of 4.

20. If the coordinates of the points A, B, C, D be (1,2,3),(4,5,7), (4, 3,-6) and (2, 9, 2) respec-
tively, then find the angle between the lines AB and CD.

21. Find the value of A so that the following lines are perpendicular to each other.

x-5 2-y 1-z X _2y+1 1-z
5.-2 5  -1°1 4 -3
. x+1 y+3 z+5 X-2 y-4 z-6 . ) . .
22. Show that the lines ———="——=—— and = . intersect. Find their point of
3 5 7 1 3 5
intersection.,
23. Determine whether the following pair of lines interest or not :
X-5 y-7 z+3 x-8 y-4 3-5
4 4 577 1 3
. : : : . Xx_y-1 z-2 : :

24, Find the image of the point (1, 6, 3) in the line 1° 3 ~ 3 - Also, write the equation of the
line joining the given point and its image and find the length of the segment joining the given point
and its image.

EXERCISE-2
: : . : . X_y-2_z-3
1. Find the perpendicular distance of the point (3, —1, 11) from the line 2= F= 7
. . ] . . Xx-1 y+1 z+10
2. Find the perpendicular distance of the point (1, 0, 0) from the line 2 T 3" g Also, find

the coordinates of the foot of the perpendicular.
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Find the equationof the perpendicular drawn from the point P(-1, 3, 2) tothe line 3= (23 +3 ﬁ) +A
i +3 +3k). Also find the coordinates of the foot of the perpendicular from P.
Find the foot of the perpendicular from (0, 2, 7) on the line
X+2 _Yy -1 z-3
-1 3 -2
Find the foot of the perpendicular from (1, 2, -3) to the line

X+l _y-3 2z

2 =

Find the equation of line passing through the point A (0, 6, -9) and B(-3, —6, 3). If D is the foot of
perpendicular drawn from a point C(7, 4, —1) on the line AB, then find the coordinates of the point
D and the equation of line CD.

Find the shortest distance between the line
= @i-)) . ((+2)-3k)

and 7= (f-j+2k)+p 2] +4-5k). |

Find the shortest distance between the lines whose vector equations are
F=((+2j43k) +A Qi +3j+4K)

and §=(2]+4]+5Kk) +p (43 +6]+8%).
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