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The Plane Ex 29.15 Q1

Jr+dyp—dz+1=10
Line pazsing through orgin and perpendicular to plane iz given by
H.F

ol
3 o

a0 let the image of (00,0 is (31, 41, -A1)
Widpoint of (0,0,0% and (3r, 41, -61) lies on plane.

3[3—;]+2|4r|—3|—6ri+1=ﬂ

30.5r = -1
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Here, we have to find reflection of the point P[l,E,—l] in the plane 3x -5y +4z =15

Let @ be the reflection of the point # and & be the mid-point of £Q.
Then, & lies on the plane 3x -5y + 4z = &,

Direction ratios of #Q are proportional to 3,-5, 4 and £ is passing through
[1121—1:].
So, equation of 23 is given by,

-1 yv-2 Zz+1

B =6 R

Let @ be (32+1, -54+2, 41-1)

The coordinates of & are

El El 4 El

JA+1+1 -0RA+2+2 41-1-1) [(3234+2 -Li+4 41-2
2 2 2 2 2

Since, & lies on the given plane 3x -5y +4z =15

3[3A+2J_5[_51+4J+4[41-2]=5
2 2 2
92 +6+258 - 20+ 164 - 8 =10
504 - 22 =10
504 =10 +22
504 = 32
16
S

A

30, Q=[3A+1 -5i+2, 4i-1)

(les 1—5[;2J+2 ()

e
25 25
73 6 39
I 25
: &)
Sa, reflection of £ [1,2,—1] = E, o 39
25 g 25
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YWe have to find foot of the perpendicular, say Q, drawn from £ [5, 4,2] to the line
X+1 y-3 Z-

1
> 3 =) =1 ([say)

Let @ be [24-1,32+3,-2 +1)
Direction ratios of line £ are [21—1—5, 31+ 3- 4,—1+1—2] ar [Ei—ﬁ, 3Ii-1,-1- 1]

Here, line £Q is perpendicular to line given{48).
So,
3+ bbs +oc, = 0
(2a-8){2)+(32-1)(3)+ (-2 -1)(-1)=0D
44-12+94-23+4+1=10

143 -14=0
14
sl
14
A=1

S0,  Q=(22-1,32+3,-2+1)
= {2{1)-1,3{1) +3,- (1) + 1)
=[2-1,3+3,-1+1)
= [1,6,0)

Length of perpendicular £

= .J[E— 1]2+[4—6]2+[2— 0]2 [Using Distance formula |

= f16+4+4
- V24

i o

S0,
Foot of perpendicular is (1,6,0)

Length of the perpendicular is 2\5 units
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Here, we have to find image of the pDintP[B, 1,2] in the planeF-(Ef—fﬂz) =d4a0r 2y -y+2=4

Let @ be the image of the point 2.

So,
Direction ratios of norm al to the pointare 2,-1,1

Direction ratios of line #Q perpendicular to 2,-1,1 and £Q is passing through
l3ire).

So equation of 2Q is
) Using equation of line passing thru:uugh[xl,yl, 21] is
o = -1 - 1 =4 {55}"] X‘X1=y—y1=2_21

a ] c

General point on the line PQ is[22 +3, -2 +1, 1 +2)
Let @ be [22+3, -2+1, 2+2)

Let & be the mid point of 23, Then,

coordinates of 8 are

El El El El

2A+3+3 -A+1+1 A+2+2) [(ZR+6 -4+2 A+4
2 2 2 2 2



Since, R lies on the plane 2x -v + z = 4, we have,

E[HJ 6] i [_A; 2] +[A : 4] =

= 43 +12+4-2+2+4=18
= 62 =8-14
= = j
&

= A=-1
S0,

Image of # = @ [2(-1)+3,- (-1} + 1,- 1+ 2)

Image of # = (1,2,1)
The equation of the perpendicular line through 3:+ j+2k is

+ 7+ ‘.-’T'./|:'. —__I,f-i-h|

i

¥=

The position vector of the image point is

3+ F* h—/|a —I*nl—(:—"‘)_ﬁfﬂl A |__I.f-r|:,.+h'|h

The position vector of the foot of the pemendmulal 15

3.-‘:1;42 |

i[_3-../._| o /Ij*i,n.—;l»-.h—

kS

. 9 3
A-.-qj _‘Il".
&
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dx—-2p+dz+5=10
(1,1,23

F—2+8+5

RN

13

F

Let the foot of perpendicular be(xy2). S0 DR's are in proportional
-l p-1 1 gk

@ 22 &

r=2k+1

y=-2k+l1

z=4k+1

Substitute Gy == e+ 1, - 2+ 1 4k + 20 in plane equation
dx=2p+dz+5=10
A+ 2+ -2+16k+5+5=10
k= -13
-13
T4

-1 5 -1
(x,p.z)= (—2§st
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Here,we have to find distance of the point 2 [1, -2, 3] from the plane

¥ -y +Z =5 measured parallel to line A5, g = % = 36

Let & be the mid point of the line joining F to plane,

Here, PQ is parallel to line A8
= Cirection ratios ofline AQ are proportional to direction ratios of line A8
= Direction ratios of line PQare 2 3,-6 and AQ is passing through #(1,-2,3).

S0 equation of PQ is given by
H-Xy VoW Z£-4

a b o

Hiple Yobld 203
"3~ -4 W)

General pointonline PQ is{24+1, 31-2,-61+3)
Suppose coordinates of Q be({24+1,34-2,-64+3)

General pointonline PQ is{24+1, 31-2,-61+3)
Suppose coordinates of Q be(24+1,31-2,-64+3)

Since Q lies on the planex -y +2=5
(2i+1)-(31-2)+[-64+3)=5
2i+1-31+2-61+3=5
—7i=5-8
Ey 2 A

1

-
7

E

g -11 15
PR

Coordinate of O = [2& +1,34-2-61+ 3] = [_ e

Distance between(1,-2,3) and plane = PQ

=1,([X1—X2]2+[5r’1—5"2]2"‘[31—32]2

N Ty 15%°

=\([1‘?] *[‘2+?] *[3‘?]
4 8 36
[t M SESMF X P
V49 397 43

El

4

W

I
W

Feguired distance = 1 Unit

The Plane Ex 29.15 Q7



Let O be the foot of the perpendicular.

Here, Direction ratios of narm al to plane is 3,-1,-1

= Line £ is parallel to narm al to plane

= Direction ratios of #Q are proportional to 3,-1,-1 and £Q is passing through £ [2,3,?].
Sao,

a £ b = oy
-2 y-3 2-7
R ] =1 ([say)

General point on line £
=[31+2 -2+3,-1+7)

Coordinates of @ bef32+2,-2+3,-1+7)

Paoint @ lies on the plane 3x -y -z = 7.
S0,
3[31+2]—[—E+3]—[—i+?]=?
9A+6+A-3+A-7=7
118 =7+4
111 =11
11

pamsEs
11

A=1
o Coordinate of @

(34+2,-21+3,-1+7)
(3{1)+2,- (1) +3,-(1)+7)

= [5,2,6)

Length of the perpendicular 23

= 'J[X1‘X2]2+[}”1‘}”2]2+[Z1‘22]2
- J[2-5]2+[3-2]2+[?-6]2

I ey

= 11
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Here, we have to find image of pDintP[1,3,4] in theplane 2y -y +z+3=10

Let @ be the image of the paint.

Here, Direction ratios of narmal to plane are 2,-1,1
= Direction ratios of 22 which is parallel to normal to the plane is proportional to 2,-1,1
and line #Q is passing through £ {1,3,4).

So, equation of line 23 is given by
oMy ¥y _Z20E

E] a] c
-1 y-3 z-4
2 -1 1

=1 ([say)

General point on line &3
={21+1, -2+3,2+4)

Let @ be(22+1,-2+3,2+4)

@ isimage of #, 50 & is the mid paoint of 2Q

Coordinates of 8

E E

[21+1+1 -A+3+3 A+4+4]
2 2

E E

2 2 2

_ A+1,_E+E‘,A+B
2 2

_[21+2 -A+6 A+EIJ

Point® isonthplane 2x-y+z+3=10

=2H+1]_ -i+6 + A48 -0
2 2
4i+4+1-6+2+8+6=0

61 = -12
A=-2

S0,

Image Q= [22+1,-2+3,1+4)
=[-4+1,2+3-2+4)
=(-3,52)

Image of # (1,3,4) is [-3,5,2)
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Here, we have to find distance of a point A with position vector {—f -5j- 10k from the
point of intersection of line r= {Ef i+ 2§)+A {3f+ 47 + 12!2) with plane

Fli-jed)-s.
Let the point of intersection of line and plane be & (5)

The line and the plane will intersect when,
[{2?-j“+2£)+A[3?+4}+12£)]{?-j+£)=5
[(2+38) 7+ -1+ 4n) f+(2+120) k[T - J+&) - 5
(2+aa){1)+[-1+42)[-1)+(2+122) (1) =5
2433+1-48+2+124=5

114 =5-5
A=10

So, the point & is given by
B

(2?—}+2£)+{D](3f+4}+12£

k- [2?-}+2£)

AB=hbh-23
- {2?-}+2£)-{-f-5}-1u£) - {2?-}+2£+f+5}+1u£)= (3?+4}+12ﬁ2
(48] = J(3) + (4) +(12)" = B v 16+ 144 = Y160 - 13

Reqguired distance = 13 units
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r—2p+4dz+5=10

(L1233

S
_‘m_i’ﬁ

Let the foot of perpendicular be (. vz, 5o DE's are in proportional
x-1 -1 =z-12
R
r=k+1

y=-2k+1

z=4k+1

Substitute (v =ker 1, 2okl 4+ in plane equation
r—2p+4dz+5=10
F+l+dh-2+16k+8+5=10

A=-12
W P
3 TR
315 -2
Ly.E=l=, =, —
2= =)
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dr-p+z+1=10

(3,21

g—2+1+1] 4 N'I—
= |= —— =48

‘44+1+1 b
Let the foot of perpendicular be(xz vz). 30 DE's are in proportional
2 _Fod 2ol o

2 -1 1
r=2k+3
y=-k+12
z=k-1

Substitute vz 2+ 3, — k+ 2, k-1 in plane equation
dr—-p+z+1=10

dk+b+k-2+k-1+1=10

il = —4

T
f

=5
S

Lalwn = b
L | oo

(,p.2)=(

2
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Given eguation of the plane F-[B?—B?—ZEH 1=0
Thus, the direction ratios normal to the plane are g, —3 and —2
Hence the direction cosines to the normal to the plane are
6 -3 -2
V62 +(=312 +(=2 B2 +(-37+(-2)2 62 +(=3)+(-2)?

7' 7 7
_—6 3 2
7 '7°'7

The direction cosines of the unit vector perpendicular to the plane are
same as the direction cosines of the normal to the plane.
Thus, the direction cosines of the unit vector perpendicular to the plane
are: 632

777
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Consider the given equation of the plane 2x —3y+4z—-6=0

The direction ratios of the normal to the plane are 2, —3 and 4

Thus, the directio ratios of the line perpendicular to the plane are 2, —3 and 4.
The equation of the line passing [xl,yl,zl] having direction ratios a,b and c is

X=Xp V—V1  Z-1I
a b c
Thus, the equation of the line passing through the origin with
direction ratios 2, —3and 4 is
x-0 y-0 _z-0
2 -3 4

X i ,
=¢'g= 4 — =r, where r is some constant

-3 4
Any point on the line is of the form 2r, —3rand 4r
If the point P(2r, —3r, 4r) lies on the plane 2x =3y + 4z -6=0,
it should satisfies the equation, 2x—3y+4z-6=0
Thus, we have,
212r)=3(-3r)+4(4r)—-6=0
=4r+9r+16r—-6=0
=29r=6
_ b
29
Thus, the coordinates of the point of intersection of the
perpendicular from the origin and the plane are:

5 5 5 12 18 24
2)(_:_3)(_:4)(_ = ’ ’
F{ 29 29 29] F{za 29 29]
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The length of perpendicular from the point [1, ,2] totheplane 2x -2y + 4z + 5 =0,

PRI L

2-3+8+5 12
- = G
JA+ 4+ 16| 2F v

Let the foct of perpendicular be [x, v, z). So DR's are in proportional

x-1 Y735 z-2_

S0 using values of =, v, Zin equation of the plane we have,
o(2k +1) -z[-zm; F4(4+2) +5=0

A+ 2+ -3+ 168k+E8+5=0
2 = -12

M)

(% v, 2) = [D,;D}





