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TOPIC 10

THREE DIMENSIONAL GEOMETRY
SCHEMATIC DIAGRAM

Topic Concept Degr ee of Refrence
importance | NCERT Text Book Edition 2007
Three (i) Direction Ratios and Direction * Ex No 2 Pg -466
Dimensional | Cosines Ex No 5 Pg- 467
Geometry Ex No 14 Pg - 480

(iCartesian and Vector
equation of a line in space

& conversion of one into
another form

*%*

Ex No 8 Pg -470
QN.6,7,-Pg477
QN 9-Pg 478

(ii)Co-planer and skew lines

Ex No 29 Pg -496

(iv) Shortest distance
between two lines

*k%k

Ex No 12 Pg -476
QN. 16, 17 - Pg 478

(v) Cartesian and Vector
equation of a plane in
space & conversion of one
into another form

*%*

Ex No 17 Pg -482
Ex No 18 Pg- 484
Ex No 19 Pg- 485
Ex No 27 Pg- 495
Q N. 19, 20 - Pg 499

(vi) Angle Between

Ex No 9 Pg -472

(iv)  Two lines * QN. 11 - Pg 478

v) Two planes * Ex No 26 Pg- 494
(vi)  Line & plane b QN. 12 - Pg 494

Ex No 25 Pg - 492
(vii) Distance of a point from ** Q No 18 Pg -499
a plane Q No 14 Pg- 494

(vii)Distance measures parallel
plane and parallel to line

**

(ix)Equation of a plane
through the intersection
of two planes

*k%k

Q No 10 Pg -493

(x) Foot of perpendicular and
image with respect to a

line and plane

*%*

Ex. N 16 Pg 481

SOME IMPORTANT RESULTS/ICONCEPTS

** Direction cosines and directionratios:

If aline makesanglesa, B andy with X, y andz axesrespectiviy thecoso, cospp andcosy arethedirectioncosines

denotedy |,m,nrespectivly and1?+m?+n? =1
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Anythreenumbersproportioal to direction cosines are directionratiosdenotedby a,b,c

I m n a b c
= —=— |:i— Mm=t———— n=+

a b c vaZ+b?+c? vaZ+b?+c? vaZ+b?+c?

* Direction ratios of a line segmenfoining A(x,,y;,z;) andQ(x,,Y,,z,)may be takenas X, —X;, Y, - Y1, Z, -2,
* Anglebetweeriwolineswhosaelirectioncosinesarel, ,m;,n, and I, ,m, ,n, isgiven by
aa, +bb, +cc,

\/(al2 +b?+¢,” Xazz +b%+ 022)

a4 b c
* Forparallelines—t =1 ="t and

aQ D G
for perpendiclarlines aa, + b,b, + ¢,c, =0 or [, + mm, +nn, =0
** STRAIGHTLINE:
X3 Y=V _Z—-%4

* Equationof line passing througha point(xl,yl,zl) withdirectioncosines a,b,c: & =5 -
a c

* Equationof line passing througha point (%, y;,z;) andparalleftotheline: X;a = y;B = Z;V is

X=X _Y=Y¥1_2-%
a b C

* Equationof line passing throughtwo point (x,,y;,2,) and (x,,y,.2, ) is —— = Y=Y _ 2724

Xo=Xy Yo=Y1 274

* Equationof line (Vectorform)
Equationof line passinghroughapointaandin thedirection of bis r =a+Ab
* Equationof line passinghrough wo pointsa & bandin thedirection of bis r =a+ k(B—a)

* Shortestlistancebetween twskewlines: if linesarer =a, +Ab, r=a, + b,

—

thenShortestlistance = (a2 —E)(E_{XE) by xb, %0
1 XDz

1

** PLANE:
* Equationof planes ax+by+cz +d =0wherea, b & caredirectionratiosof normaltotheplane
* Equationof planepassinghroughapoint (x,,y;,z,)is a(x —x,)+b(y -y, )+ dz-2,)=0

. . . X z .
* Equationof plandn interceptformis—+ y +—=1,wherea,b,careint ercepte®ntheaxes

a b c
* Equationof planan normalform Ix + my+nz = pwherel,m,n aredirectioncosinesof normaltotheplanep is

lengthof perpendiclar formorigin totheplane
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* Equationof planepassinghrough hreepoints(x ,¥ .3 ),(X,,Y,,Z,) and(X;,Y5,Z )

X=X, Yy=-Y1 Z-Z

Xo=Xy Yo-Y1 Z,-2|=0

X3=Xy Y3—Y1 Z3—%
* Equationof planepassinghrough wwopoints(x ,Y ,z ),(X,,Y,,Z,) andperpendiclar totheplane
—0y y_Bl Z_Yl' X_Xl y_yl Z_Zl

= = IS X, =Xy Y-y, Z,-2|=0

a b c
1 1 1 al bl Cl

a,x+by+cz+d, =0orparralatotheline X

* Equationof planepassinghrough hepoint(x,Y;,z;) andperpendiclar tothe

0y _Y-PB_Z-m
=l b, G

planesa;x + by +c¢z+d;, = 0 ,a,x+b,y+c,z +d, =0 orparralatothelines X

X=Xy Y=-Y1 27

and X=%2 _Y=P2 2772 4 a, b, c, | =0
a b, C, b
a 2 C,
Equationof planecontaningheline =5 = andpassinghrough hepoint(x,,Y,,z,) is
a 1 G

X=Xy Y=Y1 Z-Z
Xp=X1 Y2—Y1 Z3—2=0
2] b, G

"X _ YTV 274 g XX _YTYe _ 2

. . X A ,
* Conditionfor coplanetines: 2 arecoplanerif

& by G a b, C2
Xo=X1 Yo=Y1 22724 X=Xy Y=Y1 2—-%
ay b, ¢, | =0 andequationof commonplanegs | a b, ¢ | =0
a b, C, a b, C,

* Equationof planepassinghrough heint ersectionof twoplanesa,;x + b,y + ¢z=0 ,a,x+b,y+c,z=0is
(X +byy+cz)+A@x+byy+c,2)=0
ax, + by, +cz, +d
Va2 1+ b? + c?
dy —dy

VaZ +b? +c?

* Perpendiclar distancefromthep oint(x1 ,yl,zlx)totheplaneax+ by+cz+d=0is

* Distancébetweentwo parallelplanesax+ by + cz+d, = 0,ax+ by +cz+d, = 0is

ASSIGNMENTS

(i)Direction Ratios and Direction Cosines

LEVEL-I
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1. Write the direction-cosines of the line joining the points (1,0,0) and (0,1,CBSE 2011]
2.Find the direction cosines of the line passing through the following points (-2,4,-5), (1,2,3).
3.Write the direction cosines of a line equally inclined to the three coordinate axes

LEVEL-II
yr2_ 242

1.Write the direction cosines of a line parallel to the If@é ===
2.Write the direction ratios of a line parallel to the I = X/= 22
3. If the equation of a line AB ’%3 = y—+12 = ZsﬁFind the direction cosine.

4. Find the direction cosines of a line, passing through origin and lying in the first octant, making
equal angles with the three coordinate axis.

(if) Cartesian and Vector equation of a linein space & conversion of one
into another form

LEVEL-I
1.Write the vector equation of the Iiﬁ;eE = y—:‘l: 62;2 . [CBSE 2011]

2. Write the equation of a line parallel to the ff§§ e L3

2
point(1,2,3).
3.Express the equation of the plahe (i- 2j+ k) + A(2i + j + 2k) in the Cartesian form.

= ? and passing through the

4 Express the equation of the plang. (2 — 3j+ k) + 4 = 0 in the Cartesian form.

(iii) Co-planer and skew lines
LEVEL-II
1.Find whether the lings= (i - j - k) + A(2i + j) and# = (& - j) + u@ +J - k) intersect or not.
If intersecting , find their point of intersection.
2.Show that the four points (0,-1,-1) , (4,5,1) , (3,9,4) and (-4,4,4,) are coplanar. Also, find
the equation of the plane containing them.

3.Show that the Iines);(z;1 = y;Z = 2213 and X;4 _ Y=Ll intersect. Find their point of
intersection.

LEVEL-III
1. Show that the lineé§~ = 2= =2 and™= = 2= "= are coplanar. Also find the

equation of the plane.
2. The points A(4,5,10) , B(2,3,4) and C(1,2,-1) are three vertices of a parallelogram ABCD. Find
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the vector equation of the sides AB and BC and also find the coordinates

3.Find the equations of the line which intersects the ﬁg}es yT_z =23 A

and passes through the point (1,1,1).
4. Show that The four points (01,-1), (4, 5, 1), (3, 9, 4) and @, 4, 4) are coplanar and find the
equation of the common plane .

(iv) Shortest distance between two lines

LEVEL-II

1. Find the shortest distance between the linaad } given by the following:
[- X1 y=2_z71 y 2oy _ztl
(a)1'1_—1_1 2 1 2

(b) 7= (¢ + 2 + 3k) + M(i— 3] + 2k)
P=(41 + 2u) + (5 +3u) + (6 + pk.
y-2 z-3 x-4 y-1

and——= B\ z intersect. Find their point of

2. Show that the Iineé(;1 =
2 3 4 5

intersection.

3.. Find the shortest distance between the lines

r=(+])+2Qi-j+ k), and r= @i+ j- k) + p(4i - 2]+ 2k)

4 Find the shortest distance between the lines

r=(1- i +(t—-2)]+ B -tk andi=(s+ D1 + (2s — 1)j + (2s + 1)K[CBSE 2011]

5. Find the distance between the parallel planes x 2 ¥ -4 and 2x + 2y 2z + 10 = 0.

6. Find the vector equation of the line parallel to theﬁgﬁe: 321 = % and passing through

(3,0,-4). Also, find the distance between these two lines.

(v) Cartesian and Vector equation of a plane in space & conversion of

one into another form

LEVEL |
1.Find the equation of a plane passing through the origin and perpendicular to x-axis
2.Find the equation of plane with intercepts 2, 3, 4 on the x-gxig respectively.
3.Find the direction cosines of the unit vector perpendicular to the plane
t- (61— 37— 2Kk) +1 = 0 passing through the origin.
4 Find the Cartesian equation of the following planes:
(@r-(G+j-k =2 (b)r - (2f +3j— 4k) = 1
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LEVEL Il

1. Find the vector and cartesian equations of the plane which passes through the peint)(&na,
perpendicular to the line with direction ratios 2--3..

2. Find the vector equation of a plane which is at a distance of 7 units from the origin and normal to
the vectolBi"+5 7 - 6 k.

3.Find the vector and cartesian equations of the planes that passes through the peir)é&hd,

the normal to the plane i5+ 7 - k".

(vi) Angle Between(i)Two lines  (ii))Two planes  (iii)Line & plane
LEVEL-I
1. Find the angle between the lines whose direction ratios are (1, 1, 2j3ad, (V3 -1, 4).

2.Find the angle between Iiﬁgzz = y_—+11 = ? and the plane 3x + 4y + z + 5= 0.
3.Find the value of A such that the line % = yT_l = % is perpendicular to the plane

3X—-y—-2z=17.

4 Find the angle between the planes whose vector equations are
rit+2%-3k)=5andr-(3i"-3"j+5k") =3

5.Find the angle between the Iféré = %z ?and the plane 10+ 2y - 11z= 3.

LEVEL-II
1.Find the value of p, such that the lings= % = % and _13 = % =~ are perpendicular to

each other.
2. A line makes angles a, B, v, 6 with the four diagonals of a cube, Prove that

4
cosa + cos?P + cos?y + cos®d =

(vii) Distance of a point from a plane

LEVELI

1.Write the distance of plane 2y + 2z + 1 = 0 from the origins.
2.Find the point through which the line 2x = 3y = 4z passes.

3. Find the distance of a point (2, 5,- 3)from the plane r - (6 i—3 ] + 2k )= 4
4. Find the distance of the following plane from origin-2x+ 2z +1 =0

5.Find the distance of the point (a,b,c) from x-axis
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LEVELII
xX+2 y+1 _ z-3

1..Find the points on the Ilne— ==-== ata distance of 5 units from the point P(1,3,3).

2.Find the distance of the point (3,4,5) from the plane x + y + z =2 measured parallel to the
line 2x=y=z.
3. Find the distance between the point P(6, 5, 9) and the plane determinedby the points
AB3,-1,2),B(5,2,4)and €@1,- 1, 6).
4 Find the distance of the point (— 1,-5,- 10)from the point of intersection of theline
r = 2iA—]+2IA< +k(3f +4]+2I2)andtheplanef‘- (f—]+ k) =
[CBSE2011]

LEVEL 111
1.Find the coordinates of the foot of the perpendicular and the perpendicular distance of the point
(1,3,4) from the plane 2xy + z + 3 = 0. Find also, the image of the point in the plane.
2.Find the distance of the point P(6,5,9) from the plane determined by the points A(3,-1,2) ,
B(5,2,4) and C(-1,-1,6).
3.Find the equation of the plane containing the lihed + j + A(i + 2 - k) and
7=1+j+ p(4 +j - 2k).Find the distance of this plane from origin and also from the point (1,1,1).

(viii) Equation of a plane through the intersection of two planes

LEVELII
1.Find the equation of plane passing through the point (1,2,1) and perpendicular to the line joining
the points (1,4,2) and (2,3,5). Also find the perpendicular distance of the plane from the origin.
2.Find the equation of the plane which is perpendicular to the plane 5x + 3y + 6z +8 = 0 and
which contains the line of intersection of the planes x + 2y+8z 0and 2x +yz +5=0.
3.Find the equation of the plane that contains the point (1,-1,2) and is perpendicular to each of
the planes 2x + 3y -2z =5and x +28z=8

LEVEL-III
1.Find the equation of the plane passing through the point (1,1,1) and containing the line
7 = (-3 +j + 5k) + M(31 - j - 5k). Also, show that the plane contains the line
7= (4+2 +5k)+ M - 2 - 5k).
2.Find the equation of the plane passing through the point (1, 1, 1) and perpendicular to the planes
X+2y+3z7=0and 2x 3y +4z=0.

3.Find the Cartesian equation of the plane passing through the pomts A(0,0,0) and

B(3,-1,2) and parallel to the I|r+ei = y__”:‘ Z;fl

4. Find the equation of the perpendicular drawn from the point P(2,4,-1) to the line
X+5 _ y+3 _ z-6
1 4 -9’
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(ix)Foot of perpendicular and image with respect to a line and plane
LEVEL Il
1. Find the coordinates of the point where the line through (3,-4,-5) and (2,-3,1) crosses the plane
determined by points A(1,2,3) , B(2,2,1) and C(-1,3,6).
2. Find the foot of the perpendicular from P(1,2,3) on the’—clsilge: YTJ = % . Also, obtain the

equation of the plane containing the line and the point (1,2,3).
3.Prove that the image of the point (3,-2,1) in the planex 4z =2 lies on the plane,
X+y+z+4=0.
LEVEL-III
1.Find the foot of perpendicular drawn from the point A(1, 0, 3) to the joint of the points B(4, 7, 1) and

C(3, 5, 3).

. . . . . X—2 y+1 z+3
2. Find the image of the point (42, 1) in the line 3 - 1 o
3. The foot of the perpendicular from the origin to the plane is{423). Find the equation of the
plane
4. Find the coordinates of the foot of the perpendicular and the perpendicular distance of the point
P(3,2,1) from the plane 2xy+z+1=0. Find also, the image of the point in the plane.

Questions for self evaluation
1. Find the equation of the plane passing through the point (1, 1, 1) and perpendicular to the planes
X+2y+3z7=0and 2% 3y+4z=0.
2. Find the vector equation of a line joining the points with position vef:to&] — 3k and parallel

to the line joining the points with position vectars j + 4k, and 4 + j+ 2k. Also find the

cartesian equivalent of this equation.

3. Find the foot of perpendicular drawn from the point A(1, 0, 3) to the joint of the points B(4, 7, 1) and

C(3, 5, 3).

4. Find the shortest distance between the lines

r=(+])+1@i=j+ k), and r=(2 + j— k) + u(4i—2j+2k)

5.Find the image of the point (42, 1) in the IineX;2 = y+11= 223.

6. Show that the four points (@1,-1), (4, 5, 1), (3, 9, 4) and @, 4, 4) are coplanar and find the
equation of the common plane .

7. The foot of the perpendicular from the origin to the plane is(423). Find the equation of the

plane.

8. Show that the Iineé(z;1 =5 =4 and——= Tl = z intersect. Find their point of

intersection.
9. A line makes angles a, B3, v, & with the four diagonals of a cube, Prove that

4
coSo + coszB + coszy + 0825 =
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