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THE PERPENDICULAR DISTANCE FROM A POINT TO THE PLANE

_ The perpendicular distance from a point A (x4, y4,21) to the

plane ax +by +cz+d =0 i.e the length of the perpendicular from a point
ax1+by1+czr+d|

VaZ2+b2+c?2
PROOF : Let the equation of the plane be N =ax +by +cz+d=0 ..... (1)

Let A = A( x4, V4, 2,) be the point (A ¢ ) from which the perpendicular drawn to the
plane N meets itin C.

A( x1,V1,2,) tothe plane ax+by+cz+d=0is |

Let the normal form of plane I be Ix +my + nz = p...... (2)
The equation of the plane parallel to eq (2) and passing through the point A be
IX+my+nz=p; ... (3) when [x;+my+nz;=p;...... (4)




Problems :

1.Find the perpendicular distance from the point (1,-2,8) to the plane
2X-3y+6z = 63.

Solution: Given plane is 2x-3y+6z -63=0
Herea=2,b=-3,c=6d=-63
Given point A (1,-2,8) = A(xy, V1,21)

The perpendicular distance from a point A (x4, y1,2; ) to the plane

. axq1+byi+cz{+d
ax +hy +cz+d =0 1s
y | vVa2+b2+c?




The perpendicular distance from the point A(1,-2,8) to the plane 2x-3y+6z = 63
2(1)—3(—2)+6(8)—63 |

J(22)+(-32)+(62)

2+6+48—-63

V4+9+36

_ _;l_|
-~ V49

7
_;|

=1 unit
. The perpendicular distance from A(1,-2,8) to the plane 2x-3y+6z = 63 IS
1 unit.




2.Find the perpendicular distance from the point (3,-4,1) to the plane x+y-z+7=0.
Solution : Given plane Is x+y-z+7=0 :Herea=1,b=1,c =-1,d=7
Given point A(3,-4,1) = A( x4, V1,21 )
The perpendicular distance from a point A ( x4, y4,z; ) to the plane

At axi+by,+cz1+d
ax tby +cz+d=0is | ===
The perpendicular distance from the point A(3,-4,1) to the plane x+y-z+7=0
1(3)+1(—-4)-1(1)+7 |
J124124(-1)2
3—4—-1+7

v1i+1+1 |
= % | units

. The perpendicular distance from the point A(3,-4,1) to the plane x+y-z+7=0 Is
5 :
|ﬁ | Units




| | . . _nie_ ld]
NOTE : The perpendicular distance from the origin to the plane ax +by +cz +d =0 is N RV EWY

Problem :Find the perpendicular distance from the origin to the plane 3x+4y-12z+65=0.
Solution: Given plane is 3x+4y-12z+65=0. Here a= 3,b=4,c=-12,d= 65

Given point is origin =(0,0,0)
| d |

vVa2+b2+c2

The perpendicular distance from the origin to the plane ax +by +cz+d =0 is

_ |65 |
~ J®Z+@)2+(-12)?
_ l65]
"~ \J9+16+144

|65 |

V169
= i—g =5units
The perpendicular distance from the origin to the plane 3x+4y-12z+65=0 is Sunits.




DISTANCE BETWEEN THE PARALLEL PLANES:
I Ip

THEOREM : The distance between the parallel planes ax + by +cz +d,=0,

- |d1—d;]|
ax +by +cz +d-=01s
y 2 vVa2+b2+c?

PROOF : The equation to the planes are ax +by +cz +d; = 0,
And ax+by+cz+d, =0..(1)

The dc’s of the normal to the planes are ( = - 2 =

+b2+c2'Va2+b2+c2'Va2fQ2+cz)
Now p; and p, be the perpendicular distances to the planes from origin
—d4 —d,

= P1 T rprree P2 T Ui pzre2
=The distance between the parallel planes =|p; _p;|
— _ld1—ds]
vaZ+b?+c?
-.The distance between the parallel planes is —Aei=o2!
va2+b?+c?

Hence the theorem.




PROBLEMS:
1.Find the distance between the parallel planes 12x-3y+4z-7 = 0 and 12x-3y+4z+6 =0
SOLUTION:
The given planes are planes 12x-3y+4z-7 = 0 and 12x-3y+4z+6 =0
Herea=12b=-3c=4andd; =-7,d, =6

: - d;{—d
The distance between the parallel planes is 191~
vVa2+b2+c?
|—7-6|
J122+(=3)2+42
13

~ J144+9+16
13

V169
13

13
=1 unit
. The distance between the parallel planes is 1 unit

The distance between the given planes =




2.Prove that the distance between the parallel planes 2x-2y+z+3 =0 and 4x-4y +2z+5 =0 is 1/6
SOLUTION :
The given planes are 2x-2y+z+3 =0 and 4x-4y +2z+5 =0

=>2X-2y+z+= =0
Herea=2b=-2c=1andd;, =3,d, ==

2
|d1—d;|
vVa2+b2+c?

Ul | o

The distance between the parallel planes =

. The distance between the parallel planes is 1/6 units
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