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Chapter 1 - Relations and Functions

Definitions:

Let A and B be two non-empty sets, then a function f from set A to set B is a rule which associates
each element of A to a unique element of B.

o Relation

If (a,b) € R, we say that a is related to b under the relation R and we write asa R b
o Function

It is represented as f: A — B and function is also called mapping.
o Real Function

f: A — B is called a real function, if A and B are subsets of R.
o Domain and Codomain of a Real Function

Domain and codomain of a function f is a set of all real numbers x for which f(x) is a real
number. Here, set A is domain and set B is codomain.

o Range of a real function
fis a set of values f(x) which it attains on the points of its domain

Types of Relations

o Arelation R in a set A is called Empty relation, if no element of A is related to any element of
Aie,R=pcAxA.

o Arelation R in a set A is called Universal relation, if each element of A is related to every
elementof A, i.e., R=A x A.

o Both the empty relation and the universal relation are sometimes called Trivial Relations
o Arelation R in a set A is called

=  Reflexive
= if(a,a) € R, foreverya € A,
= Symmetric
= [If(a,, a-) € R implies that (a-, a.) € R, for all a,, a-€ A.
= Transitive
= If(ay, a.) € R and (as, a;) € R implies that (ai, as) € R, for all a,, a,, a5 € A.

o Arelation R in a set A is said to be an equivalence relation if R is reflexive, symmetric and

transitive

o The set E of all even integers and the set O of all odd integers are subsets of Z satisfying following

conditions:

* All elements of E are related to each other and all elements of O are related to each other.
=  No element of E is related to any element of O and vice-versa.

= Eand O are disjointandZ=E U O.

» The subset E is called the equivalence class containing zero, Denoted by [o].

= (Qisthe equivalence class containing 1 and is denoted by [1].
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o Note
= [o]#[1]
= [o] =[or]

= [1]=[er+1],T€Z.

o Given an arbitrary equivalence relation R in an arbitrary set X, R divides X into mutually disjoint
subsets Ai called partitions or subdivisions of X satisfying:
= All elements of Ai are related to each other, for all i.
=  No element of Al is related to any element of Aj, 1 #j.
» UAj=Xand AiNAj=q,i+j.
o The subsets A; are called equivalence classes.

Note:

o Two ways of representing a relation
= Roaster method
= Set builder method
o If(a, b) € R, we say that a is related to b and we denoteitas a R b.

Types of Functions
Consider the functions f,, fa, f3 and f, given

o Afunction f: X — Yis defined to be one-one (or injective), if the images of distinct elements
of X under f are distinct, i.e., for every x;, x» € X, f(x,) = f(x2) implies x; = xa. Otherwise, fis called
many-one.

Example

o One- One Function

X, X,

¢ Afunction f: X — Y is said to be onto (or surjective), if every element of Y is the image of some
element of X underf, i.e., for every y € Y, there exists an element x in X such that f(x) = y.
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o f:X—Yisontoif and only if Range of f =Y.
o Eg:

N,
o A function f: X — Y is said to be one-one and onto (or bijective), if f is both one-one and

onto.
o Eg:

. | .
\, Y

Composition of Functions and Invertible Function

Composite Function
o Letf: A— B and g: B — C be two functions.
¢ Then the composition of f and g, denoted by g of; is defined as the function g off A — C given by

gofi(x) = g (f(x)), vx €A.

A f B 8 A

gof
e Lg:
o Letf:{2,3,4,5}—1{3,4.5,0}andg:{3, 4,5, 9} — {7, 11, 15} be functions
o Definedas f(2) =3,{(3)=4,1(4)=1(5) =5and g(3)=g(4) =7and g (5) = g (9) = 11.
Q Fmd gof.
o Solution

= gof(2)=g(f(2))=g(3) =7,

» gof(3)=g(f(3) =g4) =7,

» gof(4)=g(f(4)) =g(5) =11and
gof(5) =g(5) =11

o It can be verified in general that gof is one-one implies that f is one-one. Similarly, gof is onto
implies that g is onto.
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o  While composing fand g, to get gof, first f and then g was applied, while in the reverse process of
the composite gof, first the reverse process of g is applied and then the reverse process of f.

o [Iff: X — Y is a function such that there exists a function g: Y — X such that gof = IX and fog =
IY, then f must be one-one and onto.

Invertible Function

o Afunction f: X — Y is defined to be invertible, if there exists a function g: Y — X such that gof =
IX and fog = IY. The function g is called the inverse of f
s Denoted by .

g=f"

o Thus, if fis invertible, then f must be one-one and onto and conversely, if f is one-one and onto,
then f must be invertible.

Theorem 1

o Iff:X—>Y,g:Y—>Zandh:Z— S are functions, then
o ho(gof) =(hog)of.
¢ Proof
We have

o ho(gof) x) =h(gof(x)) = h(g(f(x))), vxin X
o (hog)of(x)=hog(f(x)) =h(g{(x))), vxinX.

Hence, ho (geof) = (heg) o f
Theorem 2

o Letf: X > Y and g: Y — Z be two invertible functions.
o Then gofis also invertible with (gof)1 =1 1.g1
s Proof
o To show that gof is invertible with (gof)* = f 15 g, it is enough to show that
(f1ogo(gef) =Ixand (gof) o (f1og?) =1z
Now, (flog ) o (goT) = (flog?) og) of, by Theorem 1
= (f1e (g1og)) of, by Theorem 1
= (f1 o Iy) of, by definition of g2
=Ix
Similarly, it can be shown that (gof) o (ftogt) =1z

Binary Operations
Definitions:

o A binary operation * on a set A is a function *: A x A — A. We denote * (a, b) by a * b.
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¢ A binary operation # on the set X is called commutative,ifa *b=b * a, foreverya,be X
¢ A binary operation # : A x A — A is said to be associativeif(a+*b)*c=a=(b=*¢),va,b, ¢, € A.
o A binary operation # : A x A — A, an element e € A, if it exists, is called identity for the
operation *,ifa*e=a=exa,va€e A.
= Zerois identity for the addition operation on R but it is not identity for the addition
operation on N, as 0 ¢ N.
= Addition operation on N does not have any identity.
» Forthe addition operation + : R x R — R, given any a € R, there exists — ain R such that
a + (- a) = o (identity for ‘+’) = (— a) + a.
* For the multiplication operation on R, given any a # 0 in R, we can choose i- such that a
Xi =1 (identity for ‘x’) =1 = ﬁX a
o A binary operation # : A x A — A with the identity element e in A, an element a € A is said to be
invertible with respect to the operation #, if there exists an element b in A such thata*b=e =
b * aand b is called the inverse of a and is denoted by a-
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Three Dimensional Geometry

1. CENTRAL IDEA OF 3D

There are infinite munber of points in space. We want to identify
each and every point of space with the help of three nmtually
perpendicular coordinate axes OX, OY and OZ.

Three mutually perpendicular lines OX, OY, OZ are considered
as three axes.

3. COORDINATE PLAE

Planes formed with the help of x and vy axes is known as x—y
plane similarly y and z axes y — z plane and with z and x axis

z — X plane.

4. COORDINATE OF A POINT

Consider any point P on the space drop a perpendicular form
that point to x — y plane then the algebraic length of this
perpendicular is considered as z—coordmate and from foot of
the perpendicular drop perpendiculars to X and y axes these
algebric length of perpendiculars are considered as v and x

coordinates respectively.

5. VECTOR REPRESENTAﬁOQ‘I# OF A POINT IN SPACE

If coordinate of a point P in space is (x. v, z) then the position

vector of the point P with respect to the same origin is

xi 4+ k.

6. DISTANCE FORMULA

Distance between any two points (X, y;, 7;) and (%5, ¥, Z,) 18

given as ‘J(xl —x3) +(7—y2) +H(7-2,)°

Vector method

We know that if position vector of two points A and B are given
as OAand OB then
|AB|=|OB-0A |

= IABI= (1 + 3l k) - (i Ty T2 %)

2

= 1AB]:\/(Xz—X1)2+(Y2_Y1)2+(22_21)_

7. DISTANCE OF APOINT P
FROM COORDINATE AXES

Let PA, PB and PC are distances of the point P(x, v, 2)
from the coordinate axes OX, OY and OZ respectively then

pa= (o2, BB = (T, o= ey

, SECTION, FORMULA

(i) Internal Division :

If point P divides the distance between the points A (X}, ¥}, Z;)
and B (x.. ¥,, Z,) in the ratio of m : n (internally). The coordinate

of P is given as

m+n m+n

WX, + 10X, my,+1y, mz,+nz
: m+n

(ii) External division

X, —1X; Iy> — 1y, mzl—nzlj

m-1n m-—n m-—n

m:n
* * -
A B P
(iii) Md point

X[3t+X V11tV 41 +27y
2 72 72

4

. 4
Aete. .

All these formmulae are very nmch similar to two dimension
coordinate geometry.
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9. CENTROID OF A TRIANGLE

G X +X,+X3 V1+Vo+¥: 41t Z+7
3 ’ 3 ’ 3
AlX.yz)
B(x..y.,z.) C(x..y.z,

10. IN CENTRE OF TRIANGLE ABC

[31>{l+'t)>{3+cx3 ay, +by, +cy; azl+b23+czj]

a+b+c atb+c at+b+c

Where |AB|=a, |BC |=b.|CA|=c¢

11. CENTROID OF A TETRAHEDRON
%I;AT HE! m

A(xy, ¥, 2) B (%5, ¥5.2,) C (%3, ¥3. Z3) and D (x,. vy, z,) are the
vertices of a tetrahedron then coordinate of its centroid (G) is

given as

prabe

12. RELATION BETWEENTWO LINES
N [

Two lines in the space may be coplanar and may be none coplanar.
Non coplanar lines are called skew lines if they never intersect

each other. Two parallel lines are also non intersecting lines but
they are coplanar. Two lines whether intersecting or non
intersecting, the angle between them can be obtained.

13. DIRECTION COSINES AND DIRECTION RATIOS

(i) Direction cosines : Let a, B. v be the angles which a
directed line makes with the positive directions of the
axes of X, v and z respectively, the cos a, cosf, cosy are
called the direction cosines of the line. The direction
cosines are usually denoted by (/, m, n).

Thus /=cos a, m=cos B, N=cos Y.

(i) IfZ m, n, be the direction cosines of a lines, then

12+m2+n?=1

(iif)

Directionratios : Let a, b, ¢ be proportional to the direction

cosines, /, m, n, then a, b, ¢ are called the direction ratios.

If a, b, ¢ are the direction ratio of any line L then

ai+ b] +ck will be a vector parallel to the line L.

If /. m. n are direction cosine of line L then ¢ + m:i +nk

is a unit vector parallel to the line L.

(iv)  If7. m. nbe the directioncosines and a, b, ¢ be the direction

ratios of a vector, then

[r_ a - b 1 C
\ \/az+b1+cl w./al+bz+c2 \jﬁ:+b2+c2

-a -b —C

or [ = ,m= ,0=
3 3 3 3 1 bl
\/a‘+b‘+c‘ \/a‘+b‘+c‘

a”+b +¢’

) [f OP =r, when O is the origin and the direction cosines

of OP are /, m, n then the coordinates of P are (/r, mr, nr).

If direction cosine of the line AB are /. m, n, | AB |=1,
and the coordinate of A is (x}, ¥}, Z) then the coordinate

of B is given as (x; +1/, ¥, +rm, z; + m)

(vi) Ifthe coordinates P and Q are (x, y,. 2,) and (X, ¥, Z,)
then the direction ratios of line PQ are, a = x, — x,,

b=y, —y, and ¢ = z, — z, and the direction cosines of

% ¥y

Xy el
|PQ| "™7 |PQ|

Z, -7y

[PQ]

line PQ are /= andn =

(vii) Direction cosines ofaxes ; Since the positive x—axis makes

angles 0°, 90°, 90° with axes of X, y and z respectively.

Therefore
Direction cosines of x—axis are (1, 0, 0)
Directio cosines of y—axis are (0, 1, 0)

Direction cosines of z—axis are (0, 0,1)
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14. ANGLE BETWEEN TWO LINE SEGMENTS

If two lines having direction ratios a, b;, ¢, and a,, b,. ¢,
respectively then we can consider two vector parallel to the lines

as a;i + blj + clﬁ and alf + blj + czlnc and angle between them

can be given as.

4,8, +bybs +cyc5

cosb = .
2 2 el el el kel
\/af+b{ +cy \/aj+b§+c§

(Y] The line will be perpendicular ifaa, ~b;b, +¢,c,=0
)  Thelineswill be parallelif - =L = <L
(ii) 1e lines will be parallel 1 AN

(iif)

Two parallel lines have same direction cosinesie./; =1,

]l]l = ]].'I.:,.. 111 = 111

[——
15. PROJECTION OFA LINE SEGN

(i) If the coordinates P and Q are (x;. v,. z,) and (X,. ¥», Z,)
then the projection of the line segment:’ PQ on a line
having direction cosines /, m. n is

[1(xy—xp) + m(y, —y)) T1(z,—z)) |

pr 10

(ii)  Vector form : projection of a vector z on another vector
a-b
|b]

a-b=

ITQ. as (x, —x,) i (¥, ) 3 +(z,— 7)) k inplace of

a and/ i +mj +nk inplace of b.

(iif) 7|r¥|,m|T |, and n |7 | are the projection of T in OX, OY

and OZ axes.
@) T=|f|0¢]+mj +nk)
A PLANE

If line joining any two points on a surface lies completely on it
then the surface is a plane.

OR

If line joining any two points on a surface is perpendicular to
some fixed straight line. Then this surface is called a plane.
This fixed line is called the normal to the plane.

16. EQUATION OF A PLANE

(i) Normal form of the equation of a plane is
I x+ my +nz=p, where, /, m n are the direction cosines
of the normal to the plane and p is the distance of the
plane from the origin.

(ii)  General form : ax + by + cz+ d = 0 is the equation of a
plane, where a, b, c are the direction ratios of the normal
to the plane.

The equation of a plane passing through the point
(X, ¥, 7)) isgivenbya (x—x) +by—y) +c(z—2,)=0
where a, b, ¢ are the direction ratios of the normal to the
plane.

(iif)

Plane through three points : The equation of the plane
through three non—collinear points (x;, y;. Z;),

(i)

X y z

1

®mon ol

X, ¥V, Z5), (X, . Z3) 18
(_._ d)(;Y; 3) X, ¥, zp 1
1

X3 ¥3 Z;

=0

v) Intercept Form : The equation of a plane cufting intercept

z
a, b, ¢ on the axes is _+Y =1
a bWME

Vector form : The equation of a plane passing through a

(1)

point having position vector a and normal to vector i is

(r—-a)-n=0or r-i=a-o

(a) Vector equation of a plane normal to unitvector 1 and
at a distance d from the onigin is T-ni=d
(b) Planes parallel to the coordinate planes
(i) Equation of yz-planeisx =0
(ii) Equation of xz—plane is y =10
(iii) Equation of xy—planeis z=0
(¢) Planes parallel to the axes:

If a = 0, the plane is parallel to x—axis i.e. equation of
the plane parallel to the x—axis is by +cz+d=10.
Similarly, equation of planes parallel to y—axis and
parallel to z—axisare ax +cz+d =0 and ax +by+d =0
respectively.




CLASS24

VECTOR & 3-D

@

©

®

(@

)

®

Plane through origin : Equation of plane passing through
originisax+by+cz=0.

Transformation of the equation of a plane to the normal
form : To reduce any equation ax + by + cz—d =0 to the
normal form, first write the constant term on the right
hand side and make it positive, then divided each term

by \fa? +b? +¢?, wherea, b, c are coefficients of X, y

and z respectively e.g.

ax by cz

+ +
i\/.'a12+b2+c2 J_r\/al +b%+c? J_r~,/az+b1 +c°

d

2 2 a
+va +b +c”

Where (+) sign is to be takenif d > 0 an (—) sign is to be
taken if d > 0.

Any plane parallel to the given plane ax + by +cz+d=
0is ax + by + cz + A = 0 distance between two parallel
planesax + by +cz+d, =0and ax +dy+xz+d, =0

Id, —d, |

is given as I —
va'+b +c

Equation of a plane passing through a given point
and parallel to the given vectors : The equation of a
plane passing through a point having position vector
a and parallel to band€is ¥ = a+ Ab + pc
parametric form (where A and p are scalars).

or T-(bx¢)=a-(bx¢) (non parametric form)

A plane ax + by + cz + d = 0 divides the line segment

joining (X, ¥;. ;) and (x,, ¥,. Z,). in the ratio

_ ax;tby;+cz +d
ax, +by, +cz, +d

The xy—plane divides the line segment joining the point

(. ¥1- ) and (X, ¥, Z,) in the ratio _Aa Similarly

2

yz—plane in LS WP 7x—plane in _h

Xy ¥a

17. ANGLE BETWEEN TWO PLANES

@

(i)

(i)

Consider two planes ax + by + cz + d = 0 and
ax + by +c'z+d =0. Angle between these planes is the
angle between their normals. Since direction ratios of
their normals are (a, b, ¢) and (a’, b', ¢) respectively,
hence 0 the angle between them is given by

aa'+bb+cc’

\/az +b2+c? \/a'2+b'3+c'2

cos 0=

Planes are perpendicular if aa” + bb" + cc’ = 0 and planes

| mo

b ¢
are parallel if —=—=—
b oc

=~}

The angle B berween the plane 7-i=d,, T-n, =d, to

) n, -n,
given by, cosB = ————

T Planes are perpendicular if

n, -0, =0 and Planes are parallel if n; =1,.

7 PL'ANE'ANDAPOIIF\I'T

Distance of the peint (x', ¥, z") from the plane
ax'+by+cz'+d

ya’+b’+¢?

The length of the perpendicular from a point having

ax+by+az+d=0 is given by

position vector a to plane 7.5 = d fo given by

|a-i—d|

P= —
[a]

19. ANGLE BISECTORS

M

(it)

The equations of the planes bisecting the angle between
two given planes a;x + byy +c¢;z+d; =0 and

a,x +byy+c,z+d,=0are

ax+byy+ez+d,;

2 2 2
\/a;+b1‘+cf

a;Xx+b,y+c.z+d,

=+
32 2 2
a;+by+c;

Equation of bisector of the angle containing origin ; First
make both the constant terms positive. Then the positive

ax+by+cz+d, :+a3x+b3y+ c,z+d,

sign in
2,42, .2 2,12, 2
Jal+bl+cl \/a2+b3+c2

gives the bisector of the angle wich contains the origin.
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Bisector of acute/obtuse angle : First make both the
constant terms positive. Then

8,8, +bby + ¢, > 0

(iit)

= origin lies on obtuse angle
a3, +bby +¢jc, <0

= origin lies in acute angle

20. FAMILY OF PLANES

(i) Any plane passing through the line of intersection of non—
parallel planes or equation of the plane through the given
line in non symmetrical form.

ax+byy+c¢z+d,; =0 and a,x + b,y +c,z+d, = 0is
ax+byytcz+td +A(ax by tcztdy)=0

(ii) The equation of plane passing through the intersection
ofthe planes 1-n, =d, and r-n, =d,is r-(n, +An,)=
d, + Ad, where % is arbitrary scalar

(i)

Plane through a given line : Equation of any plane
through the line in symmetrical form.

X% _ YN _z-%
{ m

+C(z-2z)=0where A/ +Bm+Cn=0

21, AREAOFA TRIARIGLE

LetA (%, ¥, 2,), B (%, ¥, 2,), C (5, ¥;, Z,) be the vertices of a

triangle, then A=,/ (Ai + AZY + Azz)

BAX-x)+B((y-v)

1yl z; 1 121 x; 1
where Ax=5y2 Z, I,A},=522 X, 1| and
¥3 Z3 1 Zy X3z 1
X N
A, =X, ¥y 1
X3 ¥y 1

Vector Method — From two vecfor ﬁ and AC . Then area is
given by

1 1 i ] k
FIABXACE X - X ¥Ya-¥1 Zy- 4
Yi—n

3-x 23— 1

22, VOLUME OF ATETRAHEDRON

Volume of a tetrahedron with vertices A(X,, ¥y, 2,), B(xy, ¥5, Z3),

C(x3, v¥3 2z3) and D(xy, ¥y 2zy) is given by
32 v 71
v _1% ¥ Zn 1
6X3 ¥y Z3 1
Xy ¥y Z4 1

(i) A strai ght line in space is characterised by the intersection

of two planes which are not parallel and therefore, the
equation of a straight line is a solution of the system
constituted by the equations of the two planes, a;x + b,y
+c,z+d, =0anda,x + byy + ¢,z + d, = 0. This form is
also known as non—symmetrical form.

(ii) The equation of a line passing through the point
(X;- ¥;- 2;) and having direction ratios a, b, ¢ is

Y I)YI =278 — ¢ Thisformis called symmetric
a c

form. A general point on the line is given by
(%, +ary, +br,z, +c1).
(i) Vectorequation : Vector equation of a straight line passing

through a fixed point with position vector 3 and parallel
to A given vector b is f=a + A bwhere A is a scalar

(iv)

The equation of the line passing through the points
(%> ¥1- 2)) and (Xy, ¥3, Z,) is

XX, _¥Y-% _
L% ¥ao—h

Z—Zy

232,
® Vector equation of a straight line passing through two
points with position vectors 3 and  is T =a + ?\,(5 —a)-

(+1)

Reduction of cartesion form of equation of'a line to vector
form and vice versa

X% _ ¥ N _Z-°%
a b c

S F=(x1+y]+2zk)+hfai+bj+ck).
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4

L//r/}& . /

Straight lines parallel to co—ordinate axes ;

Straight lines Equation
O Through origin y=mx, Z=1x
(i) X—axis y=0,z=0
(iii) y—axis x=0.z=0
®)  zaxis x=0,y=0
\J] Parallel to x—axis y=p,z=q
(i)  Parallelto y-axis x=hz=q
(vii)  Parallel to z—axis x=hy=p

# -

. Vo
24. ANGLE BETWEEN'A PLANE!AND A LIN

i If 6 is the angle between line e S
{ m n
and the plane ax + by +cz+d =0, then
af +bm+cn
i B = 2 i i 2 al 1
5 \/(a-+b-+c-)\/f-+m-—=n-

(i)  Vector form: If O is the angle between a line 7= (a+ 7\,6)

and 7.5 =dthensinB= { _bli :I
[blin]

(iii) Condition for perpendicularity L = % el T el
a c
(v)  Condition for parallel al+bm+cn=0, b-fi=0

25. CONDITION FOR A LINE TO LIE IN A PLAN

% _Y %N _ZzZ-Z
m n

(1] Cartesian form : Line > L wouldliein

a plane
ax+by+cz+d=0,ifax; +by, +cz, +d=0and

al+bm+cn=0.

() Vector form : Line 7=3a-+4b would lie in the plane

r-i=dif p.n=0and a-n =d

26. COPLANER LINES

(i) If the given lines are —a_y-B_z-v

and

x—o'_y-p_z-v

, then condition for intersection/

{ m !
a-a' BB y-v
coplanarity is { m L | =0 and plane
{ m' n'
x—a y-pB z-—v
containing the above two linesis | ({ m n =0
(' m' n'

(ii)  Condition of coplanarity if both the lines are in general
assymetric form :-

ax+by+cz+d=0=a%+by+c'z+d and

ox t By tyz +3=0=ax +Bytyz+§

a b c d
. a" b el

They are coplanar if « i =0
U.l BI .YI al

127°SKEW LINES

(i) The straight lines which are not parallel and non—coplanar
i.e. non—intersecting are called skew lines.

a'-a B-p -y
IfA=| { m n
{ m' n'

# 0, then lines are skew.

@)  Vector Form: Forlines a, + 151 and @, +Ab, to be skew

(Bl’dﬁ)z)‘(ﬁz—ﬁl)*’t 0 or [61 B: (@,-a)] #0.
(i)

Shortest distance between the two parallel lines

(@, —d,)%Db
|b]

Y=8,+Ab and T=d,+pub isd=
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28, COPLANARITY OF FOUR POINTS

The points A(x, ¥, z)), B(x, ¥, 2,) C(x; y; ;) and D(x, v, z,) are
coplaner then

L% YooV 404
X3—=Xy ¥ Y1 Z3= 4 =0
X=X Y4 %1 &4 4
very similar in vector method the points A (%), B(f;).C(%;) and

D(%,) are coplanarif = 4 i

29. SIDES OF A PLANE

A plane divides the three dimensional space in two equal parts.
Two points A (x; ¥, z,) and B (x, ¥, z,) are on the same side of
the plane ax + by + ¢z + d = 0 if ax; ~ by, + cz; ~ d and
ax, + by, + ¢z, + d and both positive or both negative and are
opposite side of plane if both of these values are in opposite sign.

30,

Get a plane through (x,, y;. z;) and containing the line
(P,=0,P,=0)asPs=0

Also get a plane through (%, ¥, z;) and containing the line
P;=0,P,=0asP,=0
equation of the required line is (P; =0, P, = 0)

31. TO FIND IMAGE OF A POINT W.R.T. A LINH

X—X3 z
LetL= == ==
a

Zy | . .
. isagiven line

Let(x',y', 2 is the image of the point P (x,, ¥, z,) with respect to
the line T..

Then
H ax -x)+bE,-yY)+c(z;2)=0

Xy +x ity 2 +7'

. X2 p 2 > 2
(ii) = =—= -
a b c

from (i) get the value of X", ¥, z' in terms of & as

X' =2ak + 2%, - X;. ¥ =2ba -2y, -y,

Z'=2ck +2z,— 7

now put the values of x', y', z" in (i) get A and resubstitute
the value of & to get (x" v' 2.

210 FIND IMAGE OF A_!SOINT W.R.T. APLANE

Let P (x,. ¥,. ;) is a given point and ax + by +cz+d =0 is
given plane Let (x, ¥, ) is the image point.

then
i) xX-x,=ray-y;=ibz-z =hkc

=  x'=latxy=kbty,zZ'=kctz

(ii) a[XZX‘]+b(y';y‘}+c(zgzl]+d=0

from (i) put the values of x, ¥', 2" in (ii) and get the values of A

r_r_F

and resubstitute in (1) to get (X' y z).
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