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QL.

Solution:

Given:

The plane passes through points,
(1,1,1),(1,-1,1)and (-7, -3, -5)

So by using these points we know that equation of plane passes through these points,

No-Xy ¥ =¥ -4
fe =Xy Yo~ ¥y x4
fa =Xy ¥a— ¥y Z3- 4
By substituting the values, we get
#-1 wv-1 =z-1

=0

1-1 -1-1 1-1|=10
-7-1 -2-1 -5E-1
-1 ¥v-1 z-1

] -2 0 |=0
-8 -4 -G

Let us simplify, we get
(v-1{12-0)-{y-1)(0-0)+(z-1){0-16) =0
[¥-1{12)- (v -1){0) +(z -1)(-16) =D

12% -12-0-16z+16=10

12x—-16z+4=0

Divideby 4, we get

3Jx—4z+1=0

{Xf+y}'+z£){3f+ljjﬁ'—4ﬂf€ +1=10

Flaf-ek)+1-0
Hence, the required equation of plane is
Flaf-ak)+1-0

Q2.
Solution:
Let us consider three points be P, Q and R.

So P(2, 5, —§), Q+(—2, -3,5) and R(5, 3, -3) are the points on the plane having position

vectors P-dands

Then the vectors T2 andFR

are in the same plane.
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Therefure F‘Qx F'R is avector perpendicularto the plane.
Let n = PQx PR

— - - o~
FO={—-2-2%+(—-3-5)j+i{5—-{-3k

= P=—47-8]+8k

Similarhy,

PR=(5-2)T+(3—-5)]+(-3—(-3)k

= PR=3T-2T+0K

=161 +24] +32k
The plane passes through the point P with position vector p=27+5]-3k
Hence the vector equation is

(F=@T+57 -3} (161 +24] + 32K =0

= T (161 +24]+32K) - (32 + 120 -96) =

=T (161 +24]+32K -56 =0

= r. (161 +24]+32k) =56

=T (20 +3]+4k =

Qs.

Solution:

Let us consider three points be A, B and C.

So A(a, 0, 0), B(0, b, 0) and C(0, 0, c) are the points on the plane having position vectors

a, bandc

— —

Then vectors #EandAC gre in the same plane.
Therefare, ,-'.‘_:B x,ﬂf is avector perpendicularto the plane.
Let H=EB xEﬁE
AE=(0-a)T+b-0]+©-0)k

—* o~ e ~
=AE=—ai+bj+0k
Similarly,
— ~ ~ -~
AC={0—a)i +{0—0)] +(c— Dk
S AC=—al +0]+ck
Thus
-+ —*
n = AR x4
ol
=l-anb
—an

M

mo
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-

n=bci + acT+ abk
t:n:T+ ac?+ at:uE
Vot + 2t +alp?

The plane passes through the point P with position vector

=f=
a a| + O j+ Ok
Thus. the vector equa’rion in the normal form is given as.

t:ur:|+ar:J+at:|k ]=0
Vot + a2+ a2p?

(r = (@i + 0+ 0k} [

= 7. {bc?+ac1+abk} - akc
Vel +alc?+al? bl +alc? +al?
=>F- [bc?+ac?+ab§] - 1
a’hic?
- (bci+acj+abk)  _ 1 ()
yb2c?+a%c? +alp? J_+ =5

We know that the vector equation of the plane with distance d from origin and
normal to unit vector 11 is given as:

It is given that, plane is at a distance ‘p” from the origin.

Let us compare equations (1) and (2), we get

d:p: I|'1 11 1
1 1 1 1
= - = 4
pz El2 bz CZ
Q4.
Solution:

Let us consider three points be P, Q and R.
SoP(1,1,-1), Q(6, 4, -5) and R(-4, -2, 3) are the points on the plane having position
vectors P-dands
Then the vectors "2@"4PR are in the same plane.

Therefare, F?itx FTF'{ is avector perpendicularto the plane.

Letn = F?'tx FTFE

PO=(B-1)i+(4- 1T +(-5—(- 1)k

= PQ =57 +3] -4k

Similarhy,

PR=(—4-1i+(-2-17+@E@-(- 1)k

= PR=-57-3]+4k
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Thus
— —
Here, PQ = —FR
Hence, we can say that the given points are collinear.
Thus, ﬁ = a'i\+ t:uT+ cE where, Sa+3b—4c=0

The plane passes through the point P with position vector”? ' *17F
Thus. the vector equation in the normal form is given as.

(r=(+]-K1} (ai+b]j+ck =0, where, 5a+3b—-4c=0

Q5.

Solution:

Let us consider three points be A, B and C.

So now let A, B, C be the points with position vector

(3?+4}+2£), (2?-2}-!2) and {??+E.£)

Then,
A8 = Position vector of 8 - Poosition vector of 4
-(2? saF E) -(3?+4}+2£)
=2f=2faf wgl<gjupf
=-i-6]-3k
BC = Position vector of C - Poosition vector of 8
=(?f +E.£] -(2? _2j- k)
=77 +6Kk - 27 +2] +Kk
=5 +2] + 7k
We knowthat. a vector normal to A. B. C is a vector perpendicularto 48 x&¢ .
So.

— —

n=AE =8
' T
=1 -6 -3
5 2 7

Let us simplify, we get
=i (-42+6)- j(-7+15)+4 (-2 + 30)
= -36/ - 8] +28Kk

We know that the vector equation of the plane passing through vector @ and
perpendicular to vector 72 is given as:
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ri=an (1)
Substitutethe values of @ and 77 in equation (1), we get
F.(-aei’ -8+ EBE] . (3?+ 45 + zic“} (-aﬁf -8]+ 23.!2)
- (3)(-36)+ (4)(-8) + 2) (28)
= -108-32+56
= -140+56
=-84
Divide by -4. we get
F.[9f+2j- ?E) =21
Hence, the required equation of plane s,
F.[ghzj- ?£) =21
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