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Straight Line in Space Ex 28.1 Q1

YVector equation of aline
isT=3+AbD
The Cartesian equationofalineis
Moy _ WV KN

a4 az az
Usingthe above formula,
Yectorequation ofthe line,
F=(5i+2]—4k)+rE1+2] -8k
The Cartesian equation ofthe line
=-S5 _y—2 _z+4

3 2 -8
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Thedirection ratios ofthe line are
2+14-06-21=(444
Sincetheline passesthrough{—1,0,2)
Thewvectorequation oftheline,

=(—T+0]+2K)+A4T +4] +4K)
S Thevectorequation ofthe line,
T=(—T+0]+2k)+A41 +4] +4k)
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We know that, vectaor equation of line passing through a fixed point 2 and parallel ta
vector & is

r=a+2h, where 2 is scalar
Here, b= 2?—}+3.Q and & = 5?—2j+ 48
So, equation of required line is

r=a+ab
;= (5?—2}“+41E)+A(2?—}+3E)

F‘ut?=x?+y}+zﬂ, S0

(X?+yji+z.g)= [5+2£]?+[—2—£]j+[4+31]§

Camparing the coeffidents of /, j,.ﬂ, =0
X=E+428, y=-2-1 Z=4+34

X_5=»Ly+2=1,2_4=i
2 -0 K]

Cartesian form of equation of the line is,
¥=-53 Vy+2 -4
2 -0 3
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We know that, equation of line passing through a vector & and parallel to a

vector & is given by,

r=a +A5, where 2 is scalar,
Here, &= 2?—3}+4E and b = 3?+4}—5E
Required equation of line is,

r=a+ab

7= (2?-3}+4E)+ﬂ.(3?+ 4}-59)

F‘utF=x?+y}+zE

xi+yi+zH = (= +31]?+[—3+4A]j+[4—51]§

On equating coefficients I:If.?,j and 8,

= 2434 =X, -3+4i=y, 4-Ei==
- X_2=l,y+3=1,2_4=2
K] 4 -5

So, cortesian form of equation of the line is
¥-2 y+3 z-4
3 4 -5
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AECD is a parallelogram.,

= AC and 8O hisect each other at point O [say).

a+

Paosition vector of point O =

(4-?+5j—1lil.g)+(—?+2j+.g)
) 2
3 +7)-oH
-

Let position vector of point © and & are represented by o and 5.

Equation of the line 80 is the line passing through © and & is given by

2o +A(E B 5) [Sir'u:e equation of the line passing through

two points 3 and &

F=b+1fo-b)
=(gr_3j+ﬂ)+x[m_gi_aj+ﬂ]

F= (2?‘-3}"+ 41Q)+A(3?+?}-QE-4?+6}*-BE)

;= (2?—3}+ %Q)+A(—?‘+13}*—1?E)

Put r =x?+y}+z.ﬂ

[ 5 +y7+2R) = (2-2)7+(-3+138) ] +(4-172)R

Equation the coefficients of .'n', E,EJ S0

= x=2-X y=-3-134, z=494-171%

X—2=L y+3=i, z—4=1
-1 13 -17

So equation of the line 80 in cortesian form,
X¥-2 ¥+3 _ z-4
-1 13 -17
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e know that, equation of line passing through two points (%1, v1,21) and (%, ¥z, 22) is

K T i o EFSEY 22 i)
Meg—My ¥e—-¥1 Ez- 4

Here, [x,, v, z)=A(1,2-1)
(w2 ¥2 22) = 8(2,1,1)

Using equation (i), equation of line 48,
R T =

o L L S T

R T =
1 -1 2

= 1 [say)
=4+l v=-442, z=241-1
Yector form of equation of line AR is,

Xi+yi+zR = [A+1]?+[—A+2]j+[2i—1]§

Fefivaf- B)eafi-7+28)

1 mn r
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We know that vector equation of a line passing through & and parallel to vector b is
given by,

r=a+ih

Here, a= +2}+3.E and5=f—2j+3.g

So, required vector equation of line is,

F= (?+2}+BE)+1(?-2}+3E]

[ 0w,

(X?+y}+zﬂ)= [1+A]?+[2—2A]j+[3+3i]§

Equating the coefficients of / E,EJ
= N=14+4, v=2-24 z=3+34
z-13

- x-1=4Y"%_2, iy
5 3

So, required equation of line is cortesian farm,
¥-1 y-2 =z-3
1 -2 3
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We know that, equation of aline passing through a pu:uint[xl,yl,zl] and having direction
ratios proportional to 3, b,c is
- _¥-¥Wi_ZI-4 -—-fi)
3 b c

Here, (x,, ¥, 2z)={2,-1,1) and

. . X -3 +1 =z-2 . . .
Given line _Y =—= 3 is prallel to required line,
= a=2u b =7 Cc=-3u

So, equation of required line using equation {i],

-2 w+1 z-1

2u T -3u
¥=-2 v+l z-1
= = =41 [=a
2 7 -3 { F}
= X=23+2, vy=74-1, 2z=-31+1

So, xi+y )+ zR ={21+2]?+{?A—1]}+[—31+1]E
F= (2?-}+E)+A(2i+?}-aﬂ)
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The Cartesian equation of the line is
=3 4 z=0

- = J = ! e {1}
3 7 2

The given line passes through the point (5, —4, 6). The position vector of this point is
d=5i—4]+6k

Also, the direction ratios of the given line are 3, 7, and 2.

This means that the line is in the direction of vector, b = S.r"+’.-'l}'+2.f;

It is known that the line through position vector d and in the direction of the vector
b is given by the equation, F=g+.ibh,Ae R

— F :|:.5|’T—4_;'+6£)+/1{.3;+?_;+2£]
This is the required equation of the given line in vector form.
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Wwe know that, equation of aline passing through a pl:uint[xl,yl,zl] and having
direction ratios propartional ta 2, 5,c is

NoXy _¥-¥M _Z-Z ___m
= b s

Here, [Xl,yl,zl:] = [1,—1,2] and
-3 y-1 z+1
1 2z 0 -2

Given line is prallel to required line, so

= g=4, b=2uc=-2u

So, equation of required line using equation [|] is,
-1 y+1 =z-2

,u di —lp

X—l_y+1=z—2=
— = — A [say)

¥=A+1l, v=23-1 Z=-24+2

So, x4y ) +zB = [A+1]f+[2i—1]j+[—21+2]ﬂ

r= (J’—E+EE)+R(E+EE—EE)
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Given, line is,

¥=-ZA+4, v =084 Z=-34+1
So, x4y + zB =[—21+4]?+[6A]j+[—3i+1].ﬂ
F= (4-.?+E)+A(—2?+Euj—3ﬂ)

Cirection ratios of the line are =-2, 6, - 3
Direction cosines of the line are,
a b c

Jaz+b2+czj Jaz+bz+r:2J J&2+52+C‘2

= 2 i =
N Y e o e e N R S 8
-2 a -3

ST T T
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x=ay+h,

z=cy+d
x—h P z—d o)
a 1 o

So DR's of line are (a, 1. ¢)

From above equation, we can write

x=ait+h
y=4
z=ogA+d

So vector equation of line 1s

xi+yf+zk = (bi +dk)+ Alal + J+ck )
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We know that, equation of a line passing through 3 and parallel to vector B is,
F=3+ab - i)

Here, 5=?—2}—3E
and, &= line joining (?—j+4.ﬂ) and [2?+}+EE)
(2?+j+2ﬂ)—(?—j+4ﬂ)

=2?—?+j+}+2.@—4§
=i+2)-28

Equation of the line is

Fefi-2i-aR)+afi+27-2R)

For cortesion form of equation put M+ y} + ZE,

wity+zh =[1+A];+[—2+21]}+[—3—EA]E

Equating coefficients of f,j,.g, 50
¥=1+41 yv=-2+21, z=-3-24

- X_1=A,y+2=i,z+3=i
1 2 -2
x -1 +2 zZ+3
S0, =}” =

1 2 -2
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Distance of point # from Q = ,J[Xl - X2]2 + [y - yz]z +fz, - 22]2

PO = ,f{31-2-1}2+[21-1-3}2+[21+3-3}2

(5)7 = (34-3)° + (22— 4)" + f24)

=

= 25 =022 +9- 182 + 42 + 16 - 162 + 427
= 1742342 =0

= 174{2-2)=0

= A=0o0r2

So, points on the line are {3[0]—2, zfo) -1, EI:D]+3]

(3{2)- 2 2{2) -1, 2(2) +3)

={-2,-1,3), {437
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Let the given points are 4,8, C with position vectors 5,5,5 respectively, so

3=-2i+35, b=i+2j+38, =7 -k
We know that, equation of aline passing through 3and b are,
Fe3eafp-3)
=(-2?+3})+1{(?+ 2}+3E)-(-2?+3}))
=(-2?+3})+1(?+2}+3E +2?-3})

F=(-2?+3})+A(3?-}+3E) ---{j)

If A,8,C are collinear then ¢ must satisfy equation i},

7i-B=f{2eza)is(3-2) +(20)K

Equation the coefficients DFE,E,E,
-2+4+34=7 =A=3
3I-4=0 =A=3

3 =-1 —a--1
3

Since, value of 2 are not equal, so,

Given points are not collinear,

Straight Line in Space Ex 28.1 Q16



We know that, equation of aline passing through a pu:uint[xl,yl, 21] and having
direction ratios proportional to 3, b,c is
Hoay _¥-o¥ 2o ———[:i:]
a b c

Here, [xy,vi,2)=(1,2,3) and
-%-2 ¥+3 2Z-6
¥ i3

Given line

¥+2 y¥+3 _ EZ-3

=1 7

ra |l

It parallel to the required line, so

a=y,b=?y,c=§y

So, equation of required line using equation [|] is,
s

- T 3
5 H

= i T L

-1 7

| o
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Given equation of line is,
Iw+l=6y-2=1-=2

Dividing all by 6,
ax+l 6By-2 1-=%

&] &] &]
3 1 By 2 1 =
= =L -
&] &] B 6 6 b
1 1 1 z 1
= Nt ==+
2 &] 3 o B
1 1 1 1
= —|lw+=]=1|lwv-=|=+=[z-1
2[ 3] [y 3] 5
3 3 z-1 )
= = = =4 [5a -—=1
2222 (say) ()

Comparing it with equation of line passing through {Xi,yi,zi:] and direction ratios

2,8,

w |~

)

1
= {XIJyIJZI:I:[_EJ

a=2,b=1 -6
So, direction ratios of the line are =2, 1, -6
From equation (i),

X=[21—%J,y=[i+%} z=(-64+1)

So, vector equation of the given line is,

wi+yi+zB = [21—%]?+[A+%]}+[—6A+1]E

F={-%“‘+%j+ﬂ]+x(2?+j-aﬂ)





