RD Sharma Solutions for Class 12 Maths Chapter 29 -

m BYJ U'S The Plane

The Learning App

EXERCISE 29.4

QL.

Solution:

Given: R

Normal vector, 7. = 12

Now.

ho o _k _k_;
T .

The equation of a plane in normal form is
r.n=d

Where, d is the distance of the plane from the origin.
Let us substitute 7 — A and d =3, we get

Fk=3

Q2.

Solution:

We know that,

The vector equation of a plane in normal form is given as

'F. n = d (1)

Here, distance ‘d”’ is unit from origin.
Where, d = 5 unit

n=i-2]-2&
. m
=0
i
) [ -2j-2&
JO7 +(-2) +(-2)°
_i-2j-2k
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ﬁ:%{f-z}-zé)

Now let us substitute the value of d and 72 in equation (1)
Hence, the required equation of plane is

F.%{f—zj—2£)=5
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Q3.

Solution:

Given:

The equation of plane is,
2w -3y -6z =14

[xf+yj+z§).(2f—3j—6£)=14
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Dividing the equation by .J[:E]E + [—3]2 + [—6]2

) [2?-3}—5#5) ”

. =
JE+9+36 AJ4+9+36

F.[Ef-§5-5£]= 14

777 7
F.{ELE;_EE]:
PooTn T e (1)

We know that the vector equation of the plane with distance d from origin and

normal to unit vector 72 is given as:

Now by comparing equation (1) and (2). we get

d=2and
=2 23 8¢
7 7 7

Hence, the distance of plane from origin = 2 units
Direction cosine of normal to plane = 2/7, -3/7, 6/7

Q4.

Solution:

Given:

The equation of plane is,

F.[?-zj+2£)+a= 0

F.[?-zj+2ﬁ<’“)=-6

Let us multiply by (-1) on both sides. we get

F.[-f+2}-2£)=5

FR=6 (1)
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Herge, E = —f+2} —E.fg
il = - 0% + (2" + (-2)°
- flr4+4
- &
=3
Divide equa’rion (1) by H = 3on both sides, we get
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We know that the vector equation of the plane with distance d from origin and

normal to unit vector 2 is given as:

By comparing equation (2) and (3). we get
d=2 :and

Hence, the distance of plane from origin = 2 units
Direction cosine of normal to plane = -1/3, 2/3, -2/3

Q5.

Solution:

Given:

The equation of plane is,
2Xx—-3y+6z+14=0

[Xf+yj+z£)[2f—3j+6£}= -

F.{Ef-3}+a£) g

Let us multiply by (-1) on both sides. we get
F.(—zh qejats E.#E) e

So.
ro=14
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n=-20 +3] -6k
Fl= -2) + (3)7 + -6
- T
=7
Divide equation (1) by |5| =7 on both sides. we get
) (-2f+35- E.E) L4
N, L e
7 7

F.[_Ef+5j_é.ﬂ§]=2
A L. (2)

We know that the vector equation of the plane with distance d from origin and
normal to unit vector 72 is given as:

By comparing equation (2) and (3), we get
d=2and
2. 32 B

Hence, the distance of plane from origin = 2 units
Direction cosine of normal to plane = -2/7, 3/7, -6/7
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