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INTRODUCTION TO COORDINATE GEOMETRY *

10.1 DISTANCE FORMULA

In 17th Century, Descartes, a French Mathematician introduced a
plane. A set of infinite number of points, called Cartesian Plane.
Every point in a plane can be located in terms of a pair of numbers
related to two number axes in the plane, which are perpendicular to

each other and intersect at the origin.

The plane is called a cartesian : .
plane, and the axes are £
designated the horizontal (0X)

and vertical (OY) axes, or
the y-axis and the y-axis.

"axes divide the
into four quadrants b et

howninthefigure. .
| i

Xf

in the plane and
Il | rn through P
s, the lines will _ ;
| two points,
Loordinate of M(m)
1wl L-dXis is called the
x=coordinate or abscissa of P,
and the coordinate of N(n) on the
y-axis is called the y-coordinate
or ordinate of P.

-
>

- The two numbers (m,n) are S L
called the coordinates of 7 with N E(mn
- respect to the coordinate axes. . ,
_The letters m and n stand for =t i > x
numbers, and since the :
~ x-coordinate is always written
- first, such a pairis called an .
- ordered pair of numbers. That is,
the pair (3,2) is not the same as the pair (2,3).




Remember that:

(i) A point in a number plane de’rerrmnes a unique ordered
pair of numbers.

(i) With every: ordered pair of numbers a unique point is
associated'in the plane.

Since numbers to the right of the origin on the horizontal axis and

numuers above the origin on the vertical axis are taken as pos..ltwe
therefore: ' SHLE

(i) A point in the Ist quadrant is characterized by the fact that both
its coordinates are positive.

(i) A point in the IInd quadrant has its abscissa negative and its
ordinate positive.

(iii) A point in the IIrd qu‘adreht has both coordina_tes negative_.

(iv) A point in the IVth quadrant has |ts absmssa posmve and |ts
-ordinate negative.~ -~~~ =

~(v) Points on the axes do not lie in any quadrant.

(vi) Points on the posmve x-axis have a posntwe abscissa,
and their ordmate is “0".

(vii) Points on the negatwe x-axis have a negatlve abscissa and
their ordinate |s "0“

(viii) Points on the posntwe y~ax|s have a positive ordinate, Iand
abscissa is “0".

(ix) Points on the negatlve y-axis | have a negative erdlnatgband

issa is 0",
their absci T e B (e

(x) The ongln has the coordlnates (0 0) "',; o o P

A W T
- p . 3 - < B Sealh
i i 5 i E 3 = | A T
g e =
- . - . Podlls Sa il | 50
: h=d i (=P
- = il
3
- . y g "




~ EXAMPLE-1

~ Locate (2,—4) in the co-ordinate plane. y-axis
S : A

In this problem abscissa is positive,

therefore it would be towards

. the right of the origin, and the
- ordinate is negative, so it would be

- below the origin, therefore the given o] DT >X-axis
poth is as shown in the ﬁgure o
ilfmi“d 30 f«,.h’ Sk et R < 3 :
2 -4 P(2~4)

!.?‘71

-,_through Pa Ilne parallel to x-ams and through
is and let these lines meet at R (x,, y, ).
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|PQ| = |(ch = xr)l m’z = J’J)lz 1T THANAES
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= (xz = .x;) &+ 0’2 2 J’.f)z ARSI EARE: bt oty ) SRRt L

| -su.mz'

Hence |PQ| =._;|:,J@2-_:-.;i-)2- 4 (J’z'. - y!-,)i-r_ N
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As we are only mterested in the Iength of the segment and not in the
direction, therefore we only consider the posmve 3|gn

Hence distance between two pomts P(x;,y; ) and Q (xg, Y2, ) 1s;givan by‘.
Cd=1POI =\ — %)+ 0, - n)

10.1.3 Use of Distance Formula:

=% b - Lis

EXAMPLE-1 el o "7f""' e
What kind of a triangle has verttces

A(6,-2), B(1, ~2) and C2, 2)? e

Ak Ee -’3‘11'“' gl ,- A o] &E’ff
: ) .?"‘-‘.'_'.t- ;."lai.' 3 ".'i' 15t ‘“5 3} h !" \""ﬁ“ﬁﬁi
SOLUTION: St . " e

G:ven A(6 —2) B(I —2) and C(—z 2). Usmg distan
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i ]'.AP]*E 2 IBPI usmg drstance fonnufa.

_ J(x-Z)‘?ﬂ_’y 37 —zJ(x T +(y 4)
kmg squam on both sides '

G 2)’+@ 3)’ 4[(x 3+~ 4)2]




10.2 COLLINEAR POINTS
10.2.1 Collinear Points

Collinear points are points which
are the elements of the set of:
points formmg a straight line.

In the given figure (i) the points 5 it .
A,B,CD...... are collinear. If three — - 3 |
points are collinear, then one of < >

- the points must be lying in 4 B C
between the other two points. '

: ; Fig (i) e
In the figure (ii) ‘B’ is the point in between the point 4 and C.
In this case, |4B| + |BC| = | AC|. : =
10.2.2 Collinear and Non-Collinear Points: -+ -

A line-segment is a subset of a

line, consisting of twoend points .o, -, ., o~
and the set of infinite number of 4 G D '

points between them on the line.

In the given ﬁgure CDis the hne—segment whlch isa. sub-set,of _
aline 4B (or 4B). The pomt C and D are on the line AB and are. %
collinear. N 3 , RSt

1A |tJ ‘\-\—-

The three or more than three po:nts whlch are not. preagnt Qg\_the
same straight Ime are called non-colhnear pomts.

i e '
o i % T SO

In the given fi gure PQ and Rare G e g R U T
= e -J;P'T'.-"E'-;_h.gi:&?..' " s
non-collirear points. N GrRAT T




Points A,B and C are on the number line at a distance of
1,4 and 8 units respectively from the origin:

--'-'__.'-::ind AB BC" and AC, and show thatAB+BC AC
by - <. _,,',,,,",',,AI,,B,I,,C, :
TR 012345678




10. 2 4 Use of Distance Formula (for T The Non-colliear Points)

- We use the dlstance formulato show tt that theagl%en &yégqggigoll
points form:- X

4

»
»
»

" Thus, the points 4,B, _and'C are collinear.

4 N A IS

EXAMPLE-3 0 2% A one
Show that the pomts A4, 3) B( ~2,3) and B(—6 3) are collinear.
SOLUTION: it L,
Given A(4,3) , B(-2,3) and B(-6,3). :
Using distance formula, we have. "~ * = = . .~

i e |

[4B|={(~2-97+(3-3F = \36+0 o _ g “
|BC|=J(—6-—2)2+(3_3) Jhs_+ dy :. _:J
[C|=(-6-47+(-3F 'J—O G i "“'._‘H' = o
qu.f.r |AB|+|BC| —6+4' e : T ; '
10
- [ac] S

----- T uﬁ. :

- rF‘hJ"‘ . 1 "'-\-'- .- -
i \" - : e

n A _n\ _" -‘_ .
A SolEiang na]iﬁ;
a right angle mangie ey

an isosceles triangle

an equilateral trmngle

a scalene trlangle-. A /




 EXAMPLE-1
Show that the points A(=1,2) , B(7, 5)
‘and' 0(2 —6) are vertices of a right triangle.

SOLUTION: Given A(~1,2), B(7,5), C(2,~6). B

 Let ab,c denote the lengths of the sides BC, CA, and AB
respectively of A ABC, using distance formula

|Pol= _\/ﬁi’ %) +0,-0)
we have :
a=[BC=J2-7+(-6-5"  =5+iF = J,T
b=[CA]=\[2~(-1))? +(=6~ z) - 3748 = V73
—IABI N7=(-1)) £(+5-2F = J(BF+(F = J‘_64+ -7
c!early ]AB[ +|CA] = o+’ |
=73+73 =146 =
S I —]BC|
Ihus, ACHB isa nght triangle with right angle at A.




:.»-'-'."'\g‘vr-\- O, <te

E)(AMPLE -3

Show that the points 4(=3,0), B(3 0) and C(o 3J‘ ) are the
vertices of an equilateral triangle.

SOLUTION: Given A(-3,0) , B(3,0) and C(0, 3J' 3).

Using distance formula, we have, =

45| =G U Jr-af J_ 6 i
lﬁcl J(3 ~0"+(0- 3J_ ) W -J— ;,.____5_-,-\,; -—

Here [4B| = |B | 4c]| = By ','7'_’..!.{-

That is, three sides of A ABC are equal in Jength _ §
Thus A 4BC is an equilateral tnangle R “..""_f-i—* SE 8

»ion TR

EXAMPLE-4 .. . .

ofa»AABC e s
Us:ng distance fonnu!a we




INTRODUCTION TO COORDINATE GEOMETRY

E XERCISE —10.1

- Desqube the location of these points on the number plane.
O 1.0 (@) (0.4) i) (24) ) (39
- (4.0 vi) (-8,-8) i) (7.-5) (viii) (-8,10)
S®(0-7) - @ (8 S =i

2- Fmd the distance between the followmg pairs of points.

() 21,43 @) (13).(-2-1)
(i) (7.-2), (—2.3_) () (a-b) . (b.-a)

"3 'ﬁxpres's by an equation, the fact, that the point P(x,y) is equidistant |
- fromA(24)and B6,8): B
4  Show that the pomts A5, 4) 3(4 -3), C(-2,5) are equ:dlstant
. from D(l, I) 5
5- Fmd the point on the x-axis which is equidistant from (2,4) and

(68).
e a (Hlnt. call the pomt (x,O) Find x )
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Review Exercise-10

9.

10. A point in the first quadrant is charactenzed by

(a) aplane (b) line (c) quadrant fd). circle

) negative

Encircle the Correct Answer. VPR WhRE RalE
X . i Ay
: et CESIEY B F b 3 ey
d = \(x,—x,) +(,—y,)? is called - KE,
(a) distance formula . (b) collinear points i .-
(c) non-collinear points (d) equal points ' '

A point in a cartesian plane determines a unique ordered pair of:
() set (b) abscissa - (c) numbers (d) - ordinate

In the plane with every ordered pair is associated: 367
() @ unique point (b) zero (o) two points . (d). four Pomts- 1 1

-~ qny ;:

Points lying on the same line are called: ©= * *
(@) - non-collinear (b) collinear (c) equal - (d) averfappmg

i ;;‘!_.'."u A & l ..1;
Points which do not lie on the same straight Ilne are called:
(a) non-colhnear o (b) collinear ) equa[ (d) zero 1

Point on the axis do not lie in any:

The co-ordinates of the origin are:
@ 0 Bty @ e @ @)

"'
b

Points on the negative x-axis have negative:
(a) abscissa (b)  ordinate E ) {.'..‘j1 va}ue '

VR L T2
*. -

- F

P (] o e Vb S Bl el e
. - 5

A point in 4th quadrant has its ordlnat@“f"tn & 6 -ﬂiﬁq

_ ae}d'nurf
9,4 =a:3w e
angla otk hl“ 5

(a) p?sm_v_e.l_f iic (b) ne; muﬁf ik

its co-ordinates are; | @1 4 o Lt iof WW g
(b} . ‘-1 ‘\'Jtl “mm 3

(@ zero




@ L8 Il I.
2.

i

ooy

- ".
5.
S

8.

- JI- Fill in the blanks.

d = J(xz—x,)2+ézz—y!)2 is called

Points on the axes do not lie in any

10. A point in the first quadrant is charactenzed by the fact, that both

A point in a cartesian plane determines a | _ ordered
pair of numbers.

With every ordered pair is associated a point in
the plane . _

Points lying on the same line are called points.

Points which do not lie.on the same straight line are called
points.

The origin has the co-ordinates
Points on the negative x-axis have negative absc:ssa and their

ordinate is :
A point in the 4th quadrant has its absclssa positive and

its ordinate

its co-ordinates are




Exercise 1.1
-1 39 41171 510 6 1886 7- 80457 8251 B

25a 33
1024 - 4a b 12- 2m

146° Sa® +3b 3x° —4m’s

3 2
2x° —
15- X —xyt+txy

3 T )

2x -3y x=-2
9
2x+3y x -y

37x+1 9. X —4x+4 x* +x* +20x

X —12x+27 : x* +2x

3x+4 i 3 x
2 8- 3 2
2x+1 X =2+ 2x-1

32- x-1

Exercise 1.2

—3ab +-§-

Dl 2 2 2 8 8 SR R R .
2x"+8y" 2- 50x"+18y" 3« 24m 4 L -m 5-a'b e —i=y

4x2+9y2 +4+I12xy+12y+8x - 7- Sp:'+1-2;;'2q+6‘r.'q'21_-¢;,'3

-gpz + q2 +ri+ 6pgq +2qgr+6pr 9- 8% + 36x2y'+ 5413.'2 +2;I_y3-.
10- (x+y-1)(x*+y* +2p -i-x+'y+1-') - (x-y+4) (" +y* 2y —dx+ 4y +16)
12- (2x+3y) (4% - 6xy+9y°) 13- (x+3y) (o= 3:_cy-+.9=1"2') (x —-'3}")*{_3:: +3ay+9yz) | |

ar |
14

8

¥

- (2a+b)(2a - b)(4a® —2ab+b%) (4a” +2ab+5%) * 15- 4 V17,4

19:1331 LA oy g 2 s 200 T a6 e




Exercise 1.3
I- (:)—{5—, {u)i, (m)£ 2 (i) 3v2, (i) 352, (iii) 4V15-6v6-2V10+6

() 30-6V5+5V2-410  (v) 583-V15-10+2V5  (vi) 35+7V2+5V3+ 5
] -2 . §
S e e i) WBWT-\B) () =N L
x—y
® 105-10v7 N o 29(11-35) o 3V7-243
59 PRET6 3
4 () 25 ()18 5 (i) 243 (i) 14 6- () -2V2 (i) 10

8- (i) 40 (i) 36

72 02476\/“ ()( 18+8J_J

2b%—a?+2b\b*—a? (il a—a*-9
3
a

Review Exercise 1
I- Encircle the Correct Answer.
SR S N e s Nela 7od b e 108 ;;_"f_"-_

II- Fill in the blanks.

1= rational number 2- rational expression 3- 4ab 4- 2(a’ +b?')

5 (a+b)

6 (@a-b’ 12— & P+B % swd 102

Exercise 2.1

- (x+y) Ba-Tb) 22 (a-x) (x+Y) 3- (a=3) (@*+1)
& (x-1) (P +x-y) 5 (x+2y) (3a—-4b) 6 (a-b) 2a+c)
| 7o (a-b) (a+c) 8 (4-d’) 2-a) 9- (4x-3a)’

5(2x-1) | 122 2ab(a—b):

15- 5:|¢(.7|:---3).2 18- (a+b) (a+b+_2§'). |



Exercise 2.2

I+ (x+y+a) (x+y-a) 2- (2a+b+3c) (2a+b-3c)
3 (x+3a+4b) (x+3a—4b) 4

(y+x—c) (y—x+c¢)

5= (x+y+2xp) (x+y-2xp) 6- (a—2b-3ac) (a—2b+3ac)
- (x—y-a+b) (x—y+a-b) 8- (V' +2y+2) ()" -2y+2)
9. (2°+8y" —dyz) (2 +8y’ +4yz) 10- (x' —6x+18) (x +6x+18)

N- (2" -3z+4) (2 +32+4) 12 (2x—y)(x—y)(2x + ) (x+ )

Exercise 2.3
(x +4) (x+5) i 2= (x-2) (x+7) 3 (x—1) (x+6)

(x=3) (x-4) 5. (x-13) (x+12) 6 (x=2) (x+1)

(x-15) (x+6) 8 (a—17) (a+5) 9- (7-x) (x+14)
(y—19) (y+8) M- (x+1) 2x+1) 12- (x+1) (Bx+2)
(x-1) 2x+1) (2x+3) (Bx-1) 15- (x+2) (1—2;)
(2-x) (4+5x) 17- (u-2) Gu—4) 18- (2x-3) (5x+4)

(x—6) (5x-2) 20- (4x—3) (V3x+2)

Exercise 2.4 |
(21 —y) (41\!2 + 2.1y+y2) 2- (3x +1) (93:2 -31 +1)

(1=7x) (1+7x+49x%) 4 (ab+8) (a'b’ —8ab+64)
(3-10y) (9+30y+100y?) 6 (3x—A4y) (9x +12xp+16y%) ¥

(+2) @y -wz+a’) . & (6p=T) (36p’ +42p+49)

(2;.;..1) (.a,;,;‘l +Ex+l) 10- (a+b) a -—1:1’!':_-1-!:2 +1] s
3 3 9 ' ! e Sy
T ey 201 . 3 _._' e i) - ] |
- (@a-b) |:1 (a +z_lbjl-b )] 12 x(1 2¥)¢Q+2y+4y }._.;‘,5_.-..4;-
B (x-) G+ 9) (2491 (P + 049 G~y +y7) (x""—k‘f”’ﬁ’) ok o




2
14- {1—4—p) (l+i€+]6p ) 15- (1+4u) (1-4u+16u’) ki e
g q
16- (2x+3y) (4x° +9p° —6xy—3) 17- (z+5) (z° —52+25)

18- (x+y) (& —xp+y)) -2y’ +)°)

19- (m+n)(m—n) (m* +mn+n’) (m* —mn+n’) .-'._-?_”r
20- x(2x—a)(2x+a) (4x° +2ax+a’) (4x° —2ax +a”) ;
2- (x-3a) (5* +3ax+9a%) 22- (x+3a) (x* -3ax+9a’)

Exercise 2.5
I- 3 2- -6 3-47 40 5--8 b-yes T-yes 8-no 9- no

10- yes Il-no 12-yes 13-yes 1W-no 15-no  16- yes  17- yes

18-no 19-k=1 20-k=1

: Review Exercise 2
I~ Encircle the Correct Answer.
-6 22¢ 3d 4 a 5-¢ &b J-a 8 a 9-a 10- a

11- Fill in the blanks.
1- one 2- two 3- three 4- x—3) (x + 3) 5- x+1)(x+3)

b (x+2)(x*—2x+4) I-(x-2)(x"+2x+4) &3 911 10-0

Exercise 3.1

1= ab 2- 3gr 3- 4x%7* 4 Tab 5. 3x’y’
6 2abc  T-x+4 8 x¥—y? 9 7+3 10- x—-2

R T R P —— ——




Exercise 3.2
oxf-x+1 2 2x%4+3x-2 3 2(x—1) & 9x(x+3) 5 (x-1’(x+1) 6 (x=2)

7- (x—1) 8 (3x-5) 9 2x+1 10 (x+3)

Exercise 3.3
1- 420a°x*y* 2- 154°b°c° 3- 12abc = & x'y'7°
5-0°4°(p-9) (p+q) (P + pg+q°) b (x+4)(x—4) (o —4x+16)
7- (x=2)(x+3) (x+1)(x—1) 8- (y+3)(y-2) (y+3)(y-3)
9% (1+y)(1-y) 1-20) (" —y+1) 10: G=y)+y) 2+ +x52 ) B

M- (x+1) (&F —x+1) (7 +x+1)

12 (x+9) C 430 G-9) P =+ ) G =2y +3Y) 18- @x+3) (x+1)? (x+3)

1 x2(x+3) (x—2) (x=3) 15 iyl G2y

Exercise 3.4
- Pl at=1 2 (P -4)x-3)( —x —dx+4) 3. 2 41 2xt—xP -1
4- 2x2 +3x=2 ; Bx=1)(8x* +6x° —15x> +9x—2)
5- (3x” +8x-3); (2x" ~3x+1) 3x* +17x’ +27x +7x—6)

6 (2 +2x-3);(2x% —x=5)(2x" +x° —=20x* —7x+24)

- (=D (x-1) (¢ +6° —x=1) _
9. xP-12x+35 10- (65 +x-2) 1 x+4 12 G+D; 4D 42 —x-1) | &

WX’ —7x* +16x-12  15= x*+8% +11x" —32x-60  16= X’ —x'—4x+4
3 4 if

Exercise 3.5
2Qa+l) 2axtx-3a=6a’ .o 4
a(@+D) (a+2) PERRERL L




(a+b)(b+c)

nea P b
a->b a+2

' Exercise 3.6

J- £(4x+3y) 2- +(x-3)(x—-4)(x-5) 3-E(x+1)(x+7)(2x-3) 4 i(,rz+6x+4)

1 ' I 1
5. +(4x’ +16x+11) 6 t(x+—-5) T £(14--2) 8 £(x’+—-2)
x { =

+(2:2 +3x+4) 10- t[3x-l-33J - x=8 12-t=4, m=10

2y 2 3x

Review Exercise 3
Encircle the Correct Answer. ‘

3- ¢ 56 6a T-¢c 8 c¢c 9%9a 10-4 A

I

1- a 2- ¢

4- a

II- Fill in the blanks.
1- two 2- two 3- HCF 4- LCM 5- HC.F 6~ . second expression

B Eaxi2 927 10- 6x%y%z

Exercise 4.1

L8 @8, @)L M2 1 .;. o I Rl

&3 724 &4 93 1-{4 - 28 138
CM-{} 1) 16035 -} {3} 19-fo}  20- {5}

Exercise 4.2
o e SRR D B 3- 6,4 4 1,4 5- g,——— 6- x<7
P : _ | >

" P—. - il e .
b AT P onrY ; ¥
N TR ——




7- x>-3 .8 x<-—1 9- x<-10 10- x-::--% e x<=21

5
12« x>-12— 13- x26 14- xSI-.-;- 15- le—l- 1 x20
7 . 18 2

Review Exercise 4

I- Encircle the Correct Answer.
10g 2-c 3 ¢ 4. ¢ 5- ¢ 6 a 1- ¢ 8 a

II- Fill in the Blanks.
I- > 2- > 3= < 4. < 5 > 6- > 7= > 8. <
9. < 10- < 11- < 12- >

Exercise 5.1
- =26 2- 1,5 3- -8.1 4. 2,3_ 5- ?.,% 6-—8,15 7-3,-4

: —4. A = =
8- 3,—l 9- 2,ml 10- 2;-—i 11- 2,_3- 12« —,— 13- 1,—
3 2 5 2 2545 2

S1+5 22

14- 5247 15- 3+2J3 . 16- 17- -3+23 18- ==

2
+ 2 Uil 3+4415 _
19. 3+\3 20. 513 2. mENm —4n a9 Jis 23 -2+
2 6 2 1
10+ 4V15
2 DEAEEES {13,-2}

i - 3 )

Exercise 5.2 |
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1= 2’3 2« 3’.]; 3-‘-1’—2- 4- —1'..._ 5. —5‘3 z ‘_ 3!_
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 ANSWERS
Exercise 5.3 |

1- 5,7 2- 810 3- 9,18 4- 5 5- 5,6
8 4.8 or 8,4

6- 12,13  7- 7,9

Review Exercise 5

I- Encircle the Correct Answer.
2- b 3- b 4- a

5¢ b-¢c T-c ¥c b 10- b

II- Fill in the blanks.
1- quadratic 2- guadratic formula 3-x(2x - 3) 4- {-1,3} 5. three

6 quadratic formula  7- (2,3} 8- {*3}  9- (x-2)(x+2)(x’+4)  10- {1}

Exercise 6.1
1- 2-by—2,3-by—1,3-by—2 2- 2-by-2,3-by—3,1-by-3
3-5 4 B=F,G=J,H=K,C=E, A=D

Exercise 6.2

1-Row matrix = 4, Column matrix = C, Square matrices = 8,0,E,F Rectangular matrices = 4, C, G
2-Diagonal matrix are 4,8,C,D,E,F,G Scalar matrix are B, D, E, G, Identity is D

' & S pRia
. 3-1(]-3-1 a c b ¢
’ | - ;m 3 3y bt =
’ 850 4 2l q AC 5-AC,E 6-C T-4
. n r c

Exercise 6.3
2@ lat"g 2 2 -1 =T 4 9 23
1-)[3 8 M| (i)[-1 2 -1 (@)l 1 -2 1| (v)|8 19 28

3 sEaa ) 355 Y S 11 30 0

¥
|




7[,-D=| 0-3 -4|,-E=[2-53] 4 -1,2 & X=
-4 -2 1 3 »

7- a=2,b=-4,c=4,d=3,e=4,f=2 8 w=-1,x=1,y=7,z= -8
]
Exercise 6.4
[+ i

10
15« a=— b =0
7

Exercise 6.5
1= (i) up—wx (i) —13 (iii) O (iv)g

2- (i) singular (ii) non-singular (i) non - singular

(i) [3 ; 2 ] (i) | (iv) Inverse does

2 not exists

-2 1
ofp 2 anlad] S
= L2 21

Exercise 6.6 |
1- "79 2- (i) (3,1) (ii) G%] (i) (';l%) (i) (-1,5) (v) (0.2) (vi) (-2.6) |

3(3,-1) & (i)(-L2) (i)(L,=1) (ili)(4=1) (iv)NoSolution (v)(2,~1)

(31590 = T e phoiad B0 R e Rt
(w)(ﬁ'ﬁl] : : N il y

. \ 1 L ’ _ 5 -:_ -.. I‘ 4:— | S .L".‘:_\ _-, ’!
5 () 2e-y=2,5x42y=4 S b L RSy

(i) —4x+y=1,5x+4y=-1 (19)03" -0,6\y=\l,06x;l- M ¥ iy

TN = - B




1= (a) (L1, 22),(23, 24)

- 2- (a) (4,4n),(Zm, Lr)

.- 1- Yes, no, yes
 5-6¢m, 12cm, 18cm, 21cm

jI-AB DEAC DF,BC = EF A= ADAB LE, £C=LF
8- No.smemaybe diﬁ‘emnt

 ANSWERS

Review Exerclse 6
I- Encircle the Correct Answer.
1- a 2- a 3a 4 ¢ 5-a 6- ¢ 7- b 8- ¢ 9- ¢
- II- Fill in the blanks.
1- order 2- row matrix 3- same order 4- same 5- equal
7- associative 8- skew symmatric 9. B'A' 10- 87'47"
Exercise 7.1

- ()130° @)115° (ii)42°  (v)30° @108° wi)20°  2-105°,75°
4- —0°,100° 5- 70°,30°  6- x+90°+30° =180° = x = 60°

(i)e=35%,d=145°  (iii)e=29°, r=151°  (iv)b=135"

g =77°,P=103%,r=103°  (vi);=30° k=150°,1=30°

(vii)g =140° h =40°, i =140° (viii)k =145°

(ix)P =58°,M =122°, N =122° (x)a=158°,6 =112°
Exercise 7.2
(b}(41,16).(43,18).(4_/.2,17).(.55.44)

3-

10- ¢

6- 1

70°

7- ()a=

(c) none

(d) (£1,£8),(£1],24),(£4,L7) (L7, £8),(£5,£6) (£5,42),(£2,23),(£3,£6),

() (L1,27),(£4,28),(45,£3),(£2, L6)
(B) (Lp,4n).(Lm, 2s),(Lq, 2).(L1, LY

(c) none

(d) (£p,<Lm),(£n,Ls),(Lq, L) .(ZLr, 21).(ZLq, Lp).(Ll, Zm),(Zr, Zn).(Zt, £s)

(e) (£p.4l),(4m,Lg),(Ln LY, (Ls, Lr)

Exercise 7.3
3- yes
6- 15cm, 21cm, 9em, 12¢m, 1:3

2- yes

9- yes: size and shape are same

Exemse 74

tih I8

(ﬂ)AX}'Z ADFEbyS.SA S.5.4
(fv)APQr ASRTby.S‘.A.S 5.4.

4-10cm, 12cm, 14cm, 16cm, 18cm




3- AD=DA, DB=AC, AB=DC, LBAD = ZCDA, ZADB = /DAC, ZABD=ZDCA,
Condition used S.5.S=S.S.S, mZADB = 40°
4- (i) Similar Triangles  (ii) Similar Parrallogram  (iii) Similar Triangles

5- MN < PO, NO<OR, PR<>MO, /1 < /4

Exercise 7.5

(i) rectangle (ii) square (iii) quadrilateral (iv) bisect (v) congruent

Exercise 7.6

(i) circle (ii) radius (iii) chord (iv) diameter (v) samicircle

(vi) major arc (vii) radius (viii) sector (ix) secant line (x) right angle

Review Exercise 7
I~ Encircle the Correct Answer. Vs

1- b 2. ¢ -5 4- b 5- a 6-c_7-a -5 9c | M-c

[1- Fill in the blanks.
1- adjacent  2- supplementary 3- obtuse 4 vertical 5- 180°  6- each'o!her :

7- congruent 8- scalene  9- diameter  10- right

Review Exercise 8
I-  Encircle the Correct Answer.

e 2¢ 3¢ & c 5a 6a Ta &ec %c I-a
IL- Fill in the blanks.

1- concurrent 2- concurrent 3= concurrent 4- concurrent  5- altitude

|
F

6- mediam 7- angle bisector 8- three 9- three 10- three
) snh pes o eny wimisey.
| Exercise 9.1
- @S @12 @)A1 % Bl 2344
(iii) right A 6~ 15em  T-Tem

g

5- (i) right triangle (ii) not right &




slbie =rae

Exercise 9.2
I- 20 stones 2- 24000 stones 3- Rs. 223 4- 645.50m 5- Imm 54sec ;
6 98cm’ 7- (i) 8967cm®  (ii) 16.8m° 8- 9000m° 9- 16710 m’ 4

oE 1™

10- () 44cm’ (i) 0.5 (i) 40L14mm* M- I54m*  12-163m° 13- 93em® |0
14- Zlﬂcmz 15- 7em, 2lcm 16 1666.67cm  17- 72cm 18-3600cm® 19~ 4em
Exercise 9.3

I- 6dem’ 2 Gdem’ 3 24m’ 4 50286em’ 5 943em’ & 113dem’ |k
7- 127.3cm’ 8 339.4cm’ '

Review Exercise 9
Encircle the Correct Answer.

I- a 3-¢c 4 a
II- Fill in the blanks.
1- Pythagoras 2- Area 3- éx base x altitude 4- [S(s—a)(s—b)(s—c)

5- d 8 ¢ 9- ¢

6- ¢ 7- a

2
5- J—Z" 6- Lxb y A 8- 9- Ixbxh 10- 3{”-’»

L Exercise 10.1

1- () lieson OX (i) lies on OY (i) liesin O . (iv) mQI
. (v) on OX . (Vi) in OII vii) in QIV (viii) In QI
| (ix) on OF () in QIV
202010 @17 @106 %) @2 3xiy-10-0
5. (10,0)

Review Exercise 10
Eldfdc the Correct Answet.

% 3a 4-5'5-‘; 6-c T-c 8a 9b 10-b
H-Mllllleﬂnh.

—
]
L~

Y;.l..__

a7y ;..—_,.,3

2 W 3- ﬂn’ique 4 collinear  5- non-collinear
?' fa@" =8 zerg <~ 9- negative 10- positive
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Unit-1 ALGEBRAIC FORMULAS AND APPLICATIONS

Formula: Where we have a rule to calculate some quality, we write the rule as a formula.
(a j:b)‘? =a’ + 2ab + b’

(@+b)° +@-b’ =20’ +b*)

(a+b)’ —(a—b)® =4ab

(@a+b+c) =(a® +b° +c’ + 2ab+2bc + 2ac
(@a+b)’ =a’ +3ab(a+b)+b’

=l

e i

o il T ISR

(c+ =96 -+ 2 )&’ -y +y°) .
Surd: A surd is an irrational number that contains an irrational square root.

Pure Surd: Asurd which has unity only as rational factor, the other factor being irrational
is called a pure surd.

Mixed surd: A surd which has rational factor other than unity, the other factor bemg
irrational is called mixed surd.

Similar surd: Surds having the same irrational factor are called similar or like surd.
Unlike surd: Surd having no common irrational factor are know as unlike surd.

Rationalizing Factor: When the product of two surd is rational, then each one of them
is called the rationalizing factor of the other.

Unit-2 FACTORIZATION

Linear Polynomial: A polynomial of degree “I” is called a linear polynomial.
Quadratic Polynomial: A polynomial of degree “2” is called a quadratic polynﬁﬁﬁ'al
Cubic Polynomial: A polynomial of degree “3” is called a cubic polynomial. =

Types of Factorization: kx + ky + kz, ax+ay +bx+by, a :|:_2¢:b+b2
a’ -b} @ t2ab+b’)-c?, a’ +a’b? +b° or a’ +b°,
x* 4 px+gq, x’ +bx+e, I

‘a’ +3a’bx +3ab’ +b’, @’ —3a’b+3ab® - b,

a’+b’.

Remamder Theorem: If a polynomial P(x) of degree n" '
¢ x-a’ where ‘a’ is any constant, them

Remainder Theorem: If a polynomial P(qc)__;s._.dmdgd';, x-a’s
£ x-a’ is a factor of P(x). vt w bl O
e _, RATIC MAN

H.C.F: __'r'he.Hc:Foftwo'or




Solution of quadratic Equation: We can solve a quadratic equation by

Unit-4 LINEAR EQUATIONS AND INEQUALITIES

Linear Equation: An equation thatcan be writtenin the formax+6=0, a # 0 wherea
and bare constants and x is a variable is called a linear equation in one variable.

Solution of a Linear equation : Any value of the variable, \jvhich makes the equation
a true statement is called the solution of a linear equation.

Absolute Valve: For each real number x’the absolute value of x, denoted by [x|, is
defined by:
x, if x>0

[xli=is Euif x=0
-x, if x<0

Linear Inequalities: Two algebraic expressions joined by an inequality symbol such as
>, <,<,2 is called an inequality.

Tricheotomy Property: If x,y € R theneitherx>yorx=yorx<y.

_ Transitive Property: If x, y,ze R thenx>yandy>z — x>z

Addiﬁvel’roperty If Va,b,c,d R thena>bandc>d =a+b>b+dandc<d
andc<d = atc<b+td.

Multiplicative Property: Va ,b,c,d e R, a>bandc>d = ac>bd anda<dand c>d
= ac>bd.. ;

Unit-5 QUADRATIC EQUA'IIONS

Qnadraﬂc Equation: A quadratic equation in one variable is an equatmn that can be
written in the formaxz + bx +c = 0,where g # (0.Here x’is a variable, where
as a,b and c are real numbers.

(1) factorization (i) completing the square method.

[T
: 2a

Quldraﬂc Formulm. x—

+ Vil




" Right Angle: A right angle contains 90°.

Acute Angle: An acute angle contains more than 0°and less than 90°.

Equal Angle: Equal angle are angle with equal measures.

" Result 1: The sum of the angles of a m.ang_!. '

Zero or null matrix: If all elements in a matrix are zero, the matrix is called a zero or
null matrix.

Unit or Identity matrix: In an identity matrix, the dlagonal clements are unity and off
diagonal elements arc all zero.

Transpose of a matrix: A matrix obtained by interchanging rows into columns i called
transpose of a matrix.

Symmetric matrix: A matrix 4 is said to be symmetric, if 4’ = 4.

Skew-Symmetric matrix : Ar;'latri.x Alis said to be skew-symmetric, if 4' = 4.

Determinant: A real number associated with a square matrix is called determinant of a
. square matr iX.

Singular matrix: If the determinant of a square matrix is zero, it is called a smgular
martrix, other wise non-singular matrix.Adjoint of a square matrix of order2 x 2
In the adjoint of a square matrix of order2x2, the diagonal elements are
interchanged, where as the sign of foo diagonal elements are changed.
Muinphcanve inverse of a square matrix, 4 matrix B is saldtobem.ultlphcanons
inverseof ‘A’,isAB=1.

Unit-7 FUNDAMENTALS OF GEOMETRY

Angle: An angle is the union of two.rays with common end point.
Straight Angle: A straight angle conta_ins 180° | . o 1 M

Obtuse Angle: An obtuse angle contains more than 90%and less tha_n-I'SU.".' L hasat e
Reflex Angle: An reflex angle contains more than / 80%nd less than 360° ©

Adjacent Angle: Two angles with the common vertex and acommenside betweentt ¥
Complementary Anglea Two angles whose sum is a rlght angl¢ 3| A ol a5y J;s g/

Vertical Angle: Twonon adjacent angles each less
intersecting lines. - :

2: If two angles are complements of
3: If two angles are supplem:
4: Two lines parallel to 1 third
S: If three parallel I




" Minor Arc: An arc less than a semi-circle.

Transversal: A transversal is a line that intersects two lines in different points.
Congruent Figures: Two geometrical figures which have the same size and shape are

congruent. y
Polygon: A polygon is a closed broken line in a plane.

Equilateral Triangle: A triangle with three equal sides.
Isosceles Triangle: A triangle with two equal sides.

Scalene Triangle: A triangle with no equal side.

Right Triangle: A triangle containing one right angle.

Obtuse Triangle: A triangle containing one obtuse angle.

Acute Triangle: A triangle containing thrée acute angle.
Equiangular Triangle: A triangle containing three equal angle.

" Properties for congruency between two Triangle: (i) SS5 =555 (i) SAS =SAS
(i#i) \ASA= ASA (iv) AAS=AAS (v) RHS =RHS

‘Quadrilateral: A polygon with four sides.

- Parallelogram: A quadrilateral with two pairs of parallel sides.

Rectangle: A parallelogram containing a right angle.

‘Square: A equilateral rectangle.
Circle: A set of points in a plane which are at a constant distance from a fired point.

Radius: A segment joining the center to any point on the circle.
Diameter: A chord that passer through the center.

between them.
Semi Circle: An arc which is half of a circle.

Major Arc: An arc greater than a semi-circle.

A portion of a circle consisting of two end points and the set of points on the circle
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Unit-8 PRACTICAL GEOMETRY N L

/- Ananglebisectsofatriangleisa line-segment thatbisects and angleoftheatrlmglé
and has its other and on the sides opposite to that angle.

2-  Every triangle has tree angle bisectors, one for eachangle.

3-  Analtitude of a triangle is the line-segment from one vertex, perpendicular to line
containing the opposite side.

4-  Everytriangle has three altitudes, one from each vertex.'

5-  Aline-segment which bisect any side of a triangle and make a right angle with the
sides as its mid pointis called the perpendicular bisectors of the side of a triangle.

6- Every triangle has three perpendicular sides bisectors, one foreachside.

7-  The pointat which the three angle bisectors of a triangle meet s called the incenter

CLnls

ofthe triangle. .
‘8- The point at which the three altttudes of a triangle meet s called the other center of
the triangle.
9- The point of intersection of the three petpendlcularblsecls ofthe sides of a triangle
is called the circum-center of the triangle. somind
10- The point at which the three medians of a triangle meet is called thc oentro:d cm:le -
in of a triangle. .
/1-  Aline coplanar with a circle intersecting the circle at one point only is called the'
tangent line to the circle.

SO S TIR ’\'.“
Unit-9 AREAS AND VOLUMES =~

Pythagoras Theorem: The squares of the hypotenuse ofa nght tnangle is equal to the—sum
ofthe squares of the legs. {entndiingg

Area: The space inside the boundary of a shape. 1l 0% el TN s

: 1 :
Area of a Triangle: 4 = —x basex aftimdl_e.

4

a+b+c

Area of a Triangle: 4 = JS(s —a)(s—b)(s—¢) S‘—-————-T,_
B T

Arca of an Equilateral Triangle: 4 ='—;—- ,where

Area of a Rectangle: 4 = length x breadth.
Arca of a Square: A =yide x side.
Area of a Parallelogram: A = base x a:‘mudeﬂ

Area of a Circle:4d = = r 2 ‘ ';_
Clrcumference of a Circle:C 2mr. '
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~ VolumeofaCuboid: V =1 xbxh | = length

Volume:The/space/inside/the/boundary/of/a/three/dimensional/shape.
VolumeofaCube: ¥ = I,/ is the length of edge.
b breadth h = height

VolumeofaRightCircular Cylinder: V = nrlh

h = height of the cylinder
r = radius of the base

VolumeofaRightCircular Cone: V = o
h = height of the cone 3
r = radius of the base

4
VolumeofSphere: V' = ; nr

: . : 2
VolumeofaHemisphere:: V = }-nrj

Unit-10. INTRODUCTIONOFCOORDINATEGEOMETRY

DistanceFormula: 4 [PQ[ J(x xﬁl (y,—y,-)

I- A pomtfmfafnumberfplancfdetcnmnesfa!umqueforderedfpaufoﬁ’numbers
2- Withfcvelylordcredfpaxrfoﬂnumbersfisfassocmted!afumquefpomt;'m.’the;‘plat.c

- -Cblllnear Points: Pmntsﬂymg/onfthe}same/stralght:’!meiarcfcalledfcollmearfpomts

Non-Collinear Points: Points/which/do/not/lie/on/a/same/straight/line/are/called/non-

collinear/points.
| SYMBOLS
: Symbol | Standsfor Symbol Standsfor
| < | isfless/than because///as
s s _is/greater/than e therefore///so
Hol A m{]eﬁstﬂ;mfotfequaﬂm H ratio
T i is/proportional/to
@ varies
& | tally/mark
b3 summation
=
LB .
Z
A

L
=
&

Al
I
d
{
=la|w|2
L

i
J,b_%!‘.-;*-:':': Ly j




A
Area Of Concentric Circles
Absolute Value

Acute Angle

Add And Subtract Matrices

Addition And Subtraction Of Matrices

Addition And Subtraction Of Surds
Addition Of Matrices

Additive Identity Of Matrices
Additive Inverse Of A Matrix
Ad;acent Angles

Adjacent, complementary and
supplementary angles
Adjoint Of A Matrix -
Algebraic Expressions
Algebraic Manipulation
Altitudes Of A Triangle

Angle

Angle Bisectors Of A Triangle

Angle In A Semi-circle Is A Right Angle
Angle In The Same Segment Are Equal

Applications
ARC
Area Of A Circle

Area Of A Parallelogram When Base And

Altitude Are Given

Area Of A Semicircle

Area Of A Triangle When All The
Three Sides Are Given

Area Of An Equilateral Triangle
When Its Side |s Given

Area Of Four Walls Of A Room
Areas

Areas And Volumes °

Areas Of Rectangular And Square Fields

Associative Law

Associative Law Of Matrices With Respect

To Multiplication

B

Basic Operations On The Algebraic. :

Fractlons Rl

Calculate Unknown Angles Of AT

261
97

177
138
138
23

138
142
143
178

178

57
225
176
224
210
21
213
208
260

255
260

252

254
256
251
247
257
141

147

157

Center
Central Angle

Chord

Circle .
Collinear And Non-collinear Points
Collinear Points

Collinearity Of Three Points
Column Matrix

Commutative Law
Complementary Angles
Concentric Circles °
Congruent And Similar Figures
Congruent Figures

Congruent Triangles
Conjugate Binomial Surds
Construction

Canstruction Of Quadrilaterals
Construction Of Triangle
Cramer's Rule

Cube 264
Cube And Cuboid _ 2G4
Cubic Polynomials 3 T3
Cuboid

D
Derivation Of Quadratic Formula
Determinant Function
Diagonal Matrix 1
Diagonals Of A Rectangle Bisect Endtﬂhor
Diagonals Of A Square B
Diameter -




F : Minor Arc
Factorization 35 Mixed Surds

3/ Factorization Of Expressions 36 Multiplication And Division Of
[Factorizing A Cubic Polynomial 52 The Algebraic Fractions
Flnding Remainder Without Dividing 49 Multiplication And Division Of Two Surds
Formulae . 13 Multiplication Of Matrices
Fﬁi}i'fhriglas.Of A Rectangle Are Right Angles204 Multiplicative Inverse ;
Four Angles Of A Square Are Right Angles 203 Multiplicative Inverse Of A Matrix
Four Sides Of A Square Are Equal " o202
~ Fundamentals Of Geometry 175
\ N
3 e . : H : : Non-—singular Matrix
i i i . H.C.F By Division : 61
L O H.C.F. By Factorization Method 58 :
il . Hemispheres 268 o
il s Highest Common Factor (HCF) And Least Obtuse Angle
A Common Muttiple (LCM) 58 Opposite Sides Of A Rectangle Are Equal
; Order Of A Matrix

&)
98 |
275 Parallel Lines
160 Parallelogram
21 Perpendicular Bisectors Of The Sides Of
A Triangle
b : Problems Involving Quadratic Equations
el A Proper Rational Expression
; Properties Of A Parallelogram
04 Properties Of Angles
144 Properties Of Congruency
2 Properties Of Congruency Between
Two Triangles
Properties Of Inequalities
Properties Of Parallel Lines

PUra Surds

. 157

177
203
130

187
231

227
121

205
210
202
198

187




Rational Expression In Its Lowest Terms
Rational Numbers

Rationalization

Rationalizing Factor

Rationalizing Of Surds

Rationalizing The Denominator

Real Numbers

Rectangle

Rectangular Matrix

Reduce A Rational Expression To

Its Lowest Terms

Reflex Angle

Relation Between The Pairs of angles
Remainder Theorem And Factor Theorem
Right Angle

Right Circular Cone

Row Matrix '

Scalar Matrix

Secant Line

Sector

Semi Circle

Similar Figures

Similar Surds

Singular And Non-singular Matrices
Singular Matrix

Skew-symmetric Matrix

Solution Of A Linear Equation
Solution Of A Quadratic Equation
Solution Of A Quadratic Equation By
Completing The Square Method
Solution Of A Quadratic Equation By
Factorization

Solution Of Simultaneous Linear Equ_ationé

Solving Linear Inequalities
Square

Square Matrix

Square Root By Division Method
Square Root By Factorization Method
Square Root Of Algebraic Expression
Straight Angle’
Subtraction Of Matrices :
Sum. leferencsmd Product Of |

21
27
27
28
24

21 °

230
133

177
191
47

177
266
133

134
208
209
208
195

157
157
136
87

108

110

108
165

101

231

133

Surds 21
Surds of Radicals 21
Surds Of Second Order 23
Symbol : 196
Symmetric Matrix 135

oL
Tangent

‘ 209

Tangent To A Circle \ 233
Tangent To Two Un-equal Intetsaﬂm
Circles 240
Tangent To Two Un-equal Touching Circles 239
The Area Of A Rectangle When Its Two
Sides Are Given 255 .
The Area Of A Triangle 252 ‘

253

50

'd 7 I UA

The Area Of A Triangle When BaaeAnd
Altitude Is Given

The Factor Theorem

The Quadratic Formula

The Remainder Theorem:

The Sphere

To Draw Angle-bisectors' OMTrlangla i
Transitive ; b o el
Transpose Of A Metrlx
Transverse Common Tang
Tangent - !
Trichatomy 3 R L,
“Types Of Majﬁoesr '

BT
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