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Let foot of the perpendicular drawn from the point £ {1,0,0) to the line Xz

Q. Wye have to find length of PQ.

2 is a general point on the ling,

x¥-1 ¥+1 =z+10
= = =1
2 -3 a8 {Saﬂ

Coordinate of @ = {22 +1,-34 - 1,84 - 10)

Direction ratios line #Q are
=f{2t+1-1), [-34-1-0), {84 -10-0)

= = {24}, {-32 -1}, (82 - 10}

Since, line £Q is perpendicular to the given line, so
3 + by +0ycy = 0
(2)(24) +[-3)(-32-1)+8(B2-10)=1D
43 +94+3+648-80=0
TIA-77=0
A=1

Therefare, coordinate of @ is [Ei +1, -31-1,841- 1EI]
={z2{1)+1 - 3f{1)- 1, 8(1) - 10}
= (3,-4,-2)

Therefare, coordinate of @ is [Ei +1, -31-1,841- 1EI]
={2{1)+1 -3{1)-1, 8(1) - 10)
= (3,-4,-2)

20 =J[X1‘X2]2+{V1‘V2]2+{21‘22]2
=.J[1—3]2+[D+4]2+[D+2]2
W
=26

So, foot of perpendicular = [3,—4,—2]
length of perpendicular = Eﬁ units
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-1_¥+1_Zz+10 is
-3 8



Let the foot of the perpendicular drawn from 4(1.0.3) to the line joining the point= 5{4.7.1)
And C{353) be D

Equation of line passing through B(4,7.1) and C{3,3.3) is

Direction ratioof 40 are

(=i +4-1) (22 +7-0), (21 +1-3)
=(—A+3)(-24+T7).(21-2)

Line AD is perpendicularto 5C so
alal + 52 +cle2 =0
= (L= +3)+{2 )21 +7)+2{21-2)=0
= i-3+4i-14+4i-4=0
—=0i-21=0

Co-ordinates of D are

—
[

a

(S

[y

LA

[

A

[P ‘Dl
[FEY
l_ul

—
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Given that 2 is the foot of perpendicular from A(1, 0,4) on BC, so

Equation of line passing through &,C is
K-oXy _¥-¥ _Z-4

M= My ¥a-¥y E2-4

-0 w+11 =z-3
== = =
2-0 -3+11 1-3
X +11 z-3
= AU e et =1 [say)
2 2 -2

Coordinate of & = {24, 82 - 11, - 22 +3)

Direction ratios of40 =24-1,83-11-0, -23+3 -4
={2a-1], (82 - 11}, (-22- 1)

Since, line AD is perpendicular on 8C, so
3 + by +oycy = 0



= (2)(2a-1)+(B)(82 -11)+(-2){-24-1) =D
= 43-2+642-B8+42+2=10
= 724-88=0
= A=§
72
2=
g

Coordinate of & = {22, 82 - 11, - 22 +3)
S22, 8L ]- 11, -2 243
g g g

Coordinate of & = ﬁ, ﬁJ k]
9 9 9
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Let foot of the perpendicular from £ (2,3, 4) is & on the line

Equation of given lineis,
4-x y 1-=Z

Coordinate of @ = (22 + 4, 64, - 34 +1)

Direction ratios of PQ = [-22 +4-2), [62-3), [-32+1-4)
=[-z2+2), (64-3), (-34-3)

Line #3 is perpendicular to given line, so
3 + b + oy, = 0
[—2] [—EA + 2] + [Eu] [:Eu?. - 3] + [—3] [—BA - 3] =0
4i-4+364-18+94+9=10
494 -13 =10
13

="
40




Coordinate of @ = (22 + 4, 64, - 34 +1)

() o) ()

[ 26 +196 78 -39+49]

E

49 49 49

170 78 10
49 ' 49’ 49

Coordinate of Q = [—, —

2o = ,J[Xl - X2]2 + [yl - yz:]z + [21 - 22]2
SRR
[sz ()

5184 + 4751+ 34596
2401

..-_-‘____..:‘____

44541
2401

Q09

4

1
4

]

La
[}

1

]

Perpendicular distance from [2,3, 4] to given line is 3 “41;1 units,
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Let & be the foot of the perpendicular drawn from P [2, 4J—1] to the line
X+5 ¥+3 Z-6
1 4 -2

. .. N+5 +3 z-6

Given line is i =1 [say)
7 g

Coordinate of @ {General point on the line)

={1-5 41-3,-94+6)

Direction ratios of #Q are
={r-5-2), [42-3-4), [-92+6+1)
=A-7,40-7, -92+7

Line #3 is perpendicular ta the given line, so
3y + by + oo, =0
(1)(2-7)+(4) {42 - 7)+[-9){-94+7) =D
A-74+164-284+814-632=10
024 -98=0
A=1

Coordinate of @ = [1—5, 41-3, - 91+E~]
=f1-5 4{1)-3, - 9{1)+5)



Coordinate of foot of perpendicular = {-4,1, -3)

So, equation of the perpendicular £Q is
Mo _¥-¥ 204
Hep=Xy ¥V Lo d

-2 wv-4 z41
== = =

-4-2 1-4 -3+1
- ¥-2 _ y-4 _Z+1
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Let foot of the perpendicular drawn from P (5, 4,-1) to the givenline is Q, so
Given equation of line is,

F=?‘+A(2?‘+9}+5E)

(Xf+yj+zﬂ) = {1+21]?+{91]j+{51]ﬂ

Equation the coefficients of .?,j and B

= X=1+24, v =094, Z=1E54
-1
At O T
2 Q 5
x¥-1 v Z
= ——===—=4 |53
2 o 5 { }f}

Coordinate of @ = {22 +1, 94, 51)

Direction ratios of line 23 are
(2A+1-5),92-4, 52+1

= 2i-4,94-4,54+1
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Let position vector of foot of perpendicular drown from £ (.T +E|j+ BE) on

r= [j+2ﬂ)+l(f+2}+3.g) beQ{ﬁ). So



Q is on the line r = (3+2E) +A(?+2j+3.§)
So, Position vector of ¢ = [A].?+ [:1+ 2,?.]}+ [2 + BA]E

£Q = Position vectar of Q - Position vectar of 2
={ai+(rr22)j+(2+32) R} - [P+ 67 +3R)
={a-1)i+{1+22-6)j+[2+32-3)H

PO ={a-1)i+{22-5)j+(32- 1)k

Here, £¢ is perpendicular to given line

S0,
{(-1)i+(22-5)j+(za-)R} i +27+30) - 0
= (A-1){1)+(22-5)[2)+({32-1)(3) =0
= A-1+4t-10+94-3=0
= 142-14=10
= A=1

Position vector of @ = (j+2.ﬂ) +A(.?+ 2j+ SE)

= (}+2E)+[1] (?+2}+3E)
Foot of perpendicular = [+ 3}'+ sH

P_@ = Position vector of @ - Position wector of 2
= (f+3j+5.g)—(f+6j+3.g)
=i+37+c8-i-67- 38
= -3 + 28

Fal- i-a" + (o

= .13 units

Length of perpendicular = 13 units
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Let @ be the perpendicular drown fram £ (—.? +3} +2E) on the line

Fefai+al)vafeivTeal)

Let the position vector of @ be
(2}+3E)+1(2?+}+3E)

(22)i +{2+2) ] +{3+32)F

0 = Position wector of @ - Position vector of 2
=[{21]?+[2+A}}+{3+3£]H] - (—?+3}+2§)
= (22 +1)i +(24-3) ] +{3+32 - 2)K

Po=f2a+1)i+{2-1)]+[22+ 1)K

Since, £Q is perpendicular to the given line, so
{[21+1]?+[1-1]}+[31+1]E}[2?‘+}+BE)= 0
(za+1)(2)+ (2 -1){1)+ (32 +1)3 =1
4i+2+4-1+93+3=10

141 +4=10
1--"
14
1=-2
5

Position vectar of @ = {2/?.].? +[2+ A]j+ [3+ BA]E

A3

4. 12 IEE
-+ i+ =
7 7 7
Coordinates of foot of the perpendicular = [— ;i, %, %J

Equation of PQ is
F-3+a(p-3)

o F=(-?+3}“+2E)+1[[-§?+§}+$E]-[-?+3}"+EE]J
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Let foot of the perpendicular drawn from [0,2,7) to the line — = = be Q.

Given equation of the lineis

¥+2 y-1 =z-3
e e e il

Coordinate of Q is [-2-2, 34 +1, - 24 +3)

Direction ratios of PQ are (-2-2-0), {32+1-2), [-22+3-7)
={-2-2), (32-1), [-22-4)

Since, #Q is perpendicular to given line, so
3 + by +0ycy = 0
(-1){-2-2)+[3) {32 -1)+(-2)(-22-4)=10

= A+2+94-3+44i+8=0
= 142 +7 =0
a--1
2

Foot of the perpendicular = (-2 -2, 32 +1, - 22 + 3)
=[_[_ ]_2,3[_l]+1,_2[_l]+3]
2 2

Foot of the perpendicular = [—;,—%,4]

M|
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x+1 y-3 =z

Let foot of the perpendicular from F‘{l, 2,—3] to the line

Given equation of the line is

X+1_:r=—3_i_21
2 -2 -1

= X=24-1 ¥y =-24+3 z=-4
Coordinate of Q@ {24-1, -24+ 3, - J)

Direction ratios of PQ are
(2A-1-1), (-24+3-2), (-1+3)

= (2i-2), (-21+1), {-1+3)

Let PO is perpendicular to given line, so
&, +bb+ce, =0

(2 (21-2)+[{-2)(-24a+ 1)+ {-1)[-1+3) =0
A1-4+4i-2+4-3=0

94-9=0

i=1

o ul

Coordinate of foot of perpendicular
={24-1, -21+3, - A)
={2(n-1 -2{1)+3 -1)
=(1,1,-1)
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Equation of line A8 is
K-oXy _¥-¥ _Z-4

Ma— My ¥a-¥ -5

& =0 ¥ -0 Z+9
= = =
-3-0 -6-8 3+9

¥ y-B6 z+9

Coordinate of point D = (-34, - 124 +6,124- 9)

Direction ratios of C0 = [-32-7), (-122+6- 4}, {122-9+1)
=[-32-7), [-122+2), [122-8)

Line Co is perpendicular to line A8, so
3 + b+ oo, =0

= [—3][—31—?]+[—12][—12A+2]+[12][121—B]= ]
= 4 +21+1444-24+1444-96 =0
= 2971 -99 =10
= A= l
3

Coordinate of O = {-34, - 122 +6,122 - 9)
- |-32], - 12 2] +6,12[<]-0
3 3 3
Coordinate of 0 = {-1,2,-5)

Equation of &0 is,
K-oXy _¥-¥ _Z-4

Ma— My ¥a-¥ -5

N =7 -4 z+1
== = =
-1-7 2-4 -5+1
-7 y¥-4 =z4+1
== = =
-8 -2 -4
N =7 -4 Z+1
ar X =

Straight Line in Space Ex 28.4 Q13



LetP=(2, 4 -1).

In order to find the distance we need to find a point Q on the line.
We see that line is passing through the point Qf-5, -3, 6).

o, let take this point as required point,

Alsoline is parallel to the vector B = 1 + 47- 9k,

MNow, PO = [—5?—3’j+6ti%)—[2“i+4’j-12)=—?i‘—?’j+?12

i3k
Fx PO=|1 4 -9/=-35+567+21k
-7 -7 7

|E§ x P_Q'| - J1225+3136+441 = 4802

|- I+ 16+ 51 - 458

,_Fx P yasw
TR s
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Let L be the foot of the perpendicular drawn from A(1, 8, 4) on the line joining
the points B (0, -1, 3)and C(2, -3, -1).

Equation of the line passing through the points B (0, -1, 3) and C(2, -3, -1)is given by,
P26+ 2(2-6)

F={0+20)7 + [-1- 28]+ (3- 4k

Let positon vector of L be,
F=f(2)T+(-1-20)7+ (3- )k i (i)

Then, AL = Position vector of L - posifon vector of &
= AL = (22) 1 +(-1-22) 7+ (3- 4a)k - (11 + 83+ 4K)

= AL = [~1+ 207+ [-9-20)5+ [-1- 40k

Since AL is perpendicular to the given line which is parallel to b= 2 - 2j- 4k
. Alb=0
=2(-1+21)-2[-9-24)- 4{-1-44) =0
=-+dh+ 18+ 4+ 4+ 160 =0
=245 = -20
-5

= h=—
&

Putting wvalure of & = _ED in {i} we get

F——ET+§A'+EI’%
T3t 33

. . 52 19
Coardinates of the foot of the perpendicular are "z





