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Dividing by 4,

I -d4z+1=10
(Xf+yj+z.f2){3f+ljj—4.f5 +1=10

F.[3?-4.f2)+1=|:|
Equation of the required plane,
F.[3?-4.f2)+1=|:|

The Plane Ex 29.5 Q2

Let P(2,5, —3), Q{—2,—3,5) and R{5,3, — 3) be the three
points on a plane having position vectors 5 c_q and s
respectivel: Then the vectors F?Q' and F‘_FE are inthe same plane.
Therefore, F?.tx F‘_FE is avector perpendicularto the plane.

Letn = F?.ix P—Ii

PO=(=2-2)T+(=3-5)]+(5—(-3)k
= PG =—47—8]+8k

Similarhy,

— o~ o~ o~
PR=(5-2)+E@ -5 +(-2-(-3k
=PR=37T-27+0k

3 -20
=161 +24] +32k
The plane passes through the point P with
position vector 5 = 2T+ ST— EE
Thus, its vector equation is
(r—27+5]-3K}- (161 +24]+32K) =0
= (161 +24]+32K) - (32 +120-96)=0
=T (161 +24]+32K1-56 =0
= Tr.(161 +24]+32k) =56
T2 +3]+4k)=7

The Plane Ex 29.5 Q3



Let A(a,0,0), B0, b, 0y and C(0,0,c) be three

points on a plane having their position vectors a, b and ©
respectivel: Then vectors ;?B and Eﬂf are inthe same plane.
Therefore, EB xEtE is avector perpendicularto the plane.
Let n =EB XEIE

—* o~ o~ -

AR =(0—a)i +ib—0)j+(0— Dk
—* o~ o~ -

= AB=—ai+hj+0k

Similarhy,

— o~ o~ -

AC=0—-a)i +{0 -]+ (c— Dk

= AC= -+ 0]+ ek

Thus
—  —F
N =AB % AC
Tk
=l-abol
-—aic

=bc|+acJ+abk
bc|+acJ+abE

Vol +aici+a%n?
The plane passes through the point P with

=fi=

position vector a = ai + 0T+ Ok

Thus, the vector equation in the normal form is
bei +acJ+at:|k ]=0

(r-(@+07+0okh [

u"t:l a’c? +a’p?
-7 {t:u:| +acJ +at:|kj| _ ahc
1|"b +a’c®+a’n? 1|'[t:| +a’c®+a’h?
=T, [bc|+acJ+abk] — 1
1|'rtl 2+ a2+ 3202 Jbzcz+azcz+azbz
a‘hc®
- {t:u:| +acJ +at:|kj| _ 1
= T T L
y"t:u +a’c?+a’p J—z+—+—
a b* ot

The wector equation of a plane normal to the unit vector
n and at a distance "d" from the origin is T n =d...(2)
Civen that the plane is at a distance "p' from the

arigin.

Comparing equations (1) and (23, we hawe,

d=p= 1 11 1
Vot

1 1 1 1
%=+
F:|2 El2 b2 l.'.2

The Plane Ex 29.5 Q4



LetP(1,1, - 1), Q(6,4, —Siand R(—4, —2,3) be three

poifts on a plane having position vectors p, g and s
respectivel: Then the vectors F?Q' and F‘_FE are inthe same plane.
Therefore, F?.tx F‘_FE is awvector perpendicularto the plane.

Letn = F?.ix P—Ii

PO=(6-1T+@-1]+(-5-(- L)k
> PO =57T+3]-4k
Similarhy,
— a~ a~ a~
PE=(-4-1i+({-2-1Lj+(3-(-1nk
> PR=-57-3]+4k
Thus
— —
Here, FQ = —FR
Therefare, the given points are collinear.
Thus, n= aT+ bT+ cE where, S5a+3b—4c=0
The plane passes through the point P with
position vector 5 :T+T—E
Thus, its vector equation is
(r=(+7-1} (@i +b] +ck) =0, where, 5a+3b—4c=0

The Plane Ex 29.5 Q5



Let, 4,8, C he the points with position vector |37 + 4 +2.f2), {Ef -2j- E) and {?f + 6.f<ﬂ)

respectively. Then

E = Position wvector of & - Poosition vector of 4
=[2f-2}-£)-{3?+4}+2£

=2 -2]-k -3 -4j-2&

- -6]-3k

EC = Position wvector of C - Poosition vector of &8

={?f+6ﬁ2)-(2f-2}-£)

=7 +6k -2 2]+ 8
BC =& +2]+ 7k

& vector normal to A,8,C is a vector perpendicular to A8 xBC

f= A8 x5

Pk
=1 -6 -3
T 2 7

fi=1[-42+8)- J{-7+15)+& (-2 + 30)
= -36i - 8) +28k

We know that, equation of a plane passing through vector 2 and perpendicular

to vectar £ is given by,
FR-3A )
Put 3 and n in equation (i},

7 -36?-8}+28£)= [3f+ 4}+2£)[-36f-8}+28ﬁ2)

(3){-26) + (4] (-8) + {2) (28)
~108- 32 +56
~140+56

7. {-36? _aj+ 28#5) - _g4

Dividing by {-4), we get

F.{9f+zj-?ﬁ2)=21
Equation of required plane is,

F.{9f+zj-?ﬁ2)=21





