Tender Heart High School, Sector 33B, Chd.

Class 9, Mathematics Date : 4.11.2024
Ch 21 Co-ordinate Geometry Mys. Reena Tyagi

Graphical Solution of Simultaneous Linear Eguations

___P_In‘tro duction :~ o 1 ﬁ
- _Coord in af eom. Ls_ﬁbat_/oran chJMa thematics |

o emaf:c:an Eane St oo
(1596 -1650\ real ised aroundpés? that a Ydine. or
. @ _curve in @ bﬁane can be. re,brpspnted b&/ an a%aebmlc
| n £ Ic
| _called Conrdmafe_ 690Mefru came into existence. .
_In honor of his work, the  coordinates of a boint:
\ ave. _pften referred éo as its Cartesian coordmaz‘es
and the rnor‘dma‘te ,bﬂane. as f}le, CarzLeS/an
i oov‘cljr\afe ,P,Qahp.

. Coovdinate system or Cartesian blane
| or gggéesggg gggré!‘ggi_g; sgsZem
When two numbered ldines perbendiculor 4o ecach
O'Il:hPY‘ /}mmzonz‘aﬁ (lnd, ve.rhcaﬁS are. bﬁacéﬁl ')LOOQMQP
S0 H'mf Hw two origdins  coincide z’:hen the #

resu,u-ma Cnn—ﬂ:OQuY‘a'fmh [S ca.ﬂ./g/l a. Cnnr/'[/'natle.
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Class 9, Mathematics

Mrs Reena.
'me. signs of the coordimtes of a ,bom'b in_ four o

Zuaolmnts can be. remembered with the helﬁ of |
- the foMowwy '[;ab.@e. : e e

> J A. \ el 7/ I
e 3=, 3 L
: 2 nd. guadmant T( e guadran
| & 2 it
CRED posmap b = — 00,1
\//s/ ! [ l' | (] I GA%,O% l’ ) | v
AN\ _'5 -H =3 .'2 | 0 i 2 3 y ,5 Sk
A |
sy Db T 4 — Fl6-2)
; ﬂ H@)—'3>|»—3
| elea-y) L -y
3od quadrant Yth ouadrant
7 y/ -

The. abscissa n% A is 1 ; the ordinate. of A is 3

Bbscised. of B is Y and ordinate is 1

Abscissa Al C {8 n% ana/ orc{jna‘{e (s 1 and so® on

—1 Notes—

|
D Coovrdinates of O (z’:he origin D_are. ©,0) E
_2) The coordinates of any point on the x-axis would. |

be (x 03 e.q. 6./2 o\ n__above. —ﬁzOure

d J
32) The conwfmafe.c of anu bom?L an the. Y= —axrs

WDuﬂA be. /O u3 e, Q H@ -33 in_above ﬁ/aurp

Y) P (x, q\ ::ﬁ Pm x\
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Class 9, Mathematics
- S Mr: Reena
3>ej]3§ndcnt and Independent Variobles
Qons'&anﬁ A symbol havmﬁ o Pixed value is called)
a constanl. e.9. &, __,—7- O etc.
Var:alale, amba.ﬁm which (7 e assigned. J
it __hJ( EfezenLLﬂuaLz_mMecL a vdriakle..
\;lﬁére are. two 'I:gbac of variables :— i
S P T :prehdpnt (D Indpléendﬂn‘i |
'Ise fhere_ is a_formula between two variables . then
the sub,ugct of the Lormula is called depende nt
varlabﬂe, and the. O'er vanalo/e, /s cal/eﬁL
indebendent variable. .
' Emrnjo.ﬁp;'s:—-
D Considey the velation Yy =2x.

s&&iheqmﬁ@g_dékemmma&_

| ~When x =1, then y=o2x] = =

| When > =¥ 5N then 8.—, ox2 =Y

| When :>c,"~l then \q/ 2 X1 = -2 and so on.
28, > (S an lhdpbpnrjghf variable . while. Y [s

debermlp nt.

'23 The. benmeier ot a sguqre. (s given bq the.

; -ﬁormuﬂa P=Yx s:dp, >

Whpnj S;rl? =2 4 then P =z UXxo = &

Whpn side = 5/.. then P =4YX5 = 20 and_so on.

Se, Sldw_ﬂldakéﬁdent_mm%_dﬂd_&k_ﬂaﬁ_

Aélppymlen‘/} llnhabﬂ&

T
i
<

|
|
{

me 4. Linear Eg wation
— * o
(N g:ax (i) 2 = & Cm’)_z A
y) y=a
4

The 3mkb_gf_a_.1& zangmﬁan_m_tua_za.méjes_d___
| aﬂmags a st.gh‘t Live. .
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Classq, Mathematics

—_— . Mys. Reena
| To_draw graphs of lirear eguations in two variables —
¢ andy, we follow the following steps:—
| d> Rewrite the Jiven eguation " with g as the. subject.
- _;(i'z')uSe.Iect,,,ancy three. convenient values of x and find
-_ﬁheﬂ_ggrtes/zondiyg_mﬁu_e_:__oﬂ d foy each of the
—_— Sdactecl l,/adue oﬂ X
U Make table of volues.
—_4v)_Draw the axes on the Ugm,LA and choose. suitable
\%&C@Q&L@dmp on__both axe,s,).

(vd Plot the }min‘l’: on_the. m,ék /oabe,r

{vi) Connecl all thyee ,loaln'lis bdu a \S"Lll’alag/lll .Z/'ne,.

Examloﬂe_i:» draw the (/am,/,}; of Y = —2> + 1/
_When x =0,y = : e

d

(V]

7

Y

d

1

—2x0+] =]
—2X|+) =-
= —2XF1)+I1= 3

N

When x =1
| (1
When x =-1,

7
i

~| o =1

d L4 —1 3

Fxample Z:- Draw the ?@H)o#
C Solution - Y = —x il !




Cgr@,bhimf, colution of Simultoneous Linear
62&4‘[’ lon

leacher : Ms. Reena ... B

- ‘ §g§ oLSmuﬁtaaaous L inear Foua tions
—9 A set 010 pouai‘lons wn% -/-u)o or _mopre var/aloﬂe E
in_which the. number of eguations is the same

as: the P nimbir. sy lnlife ,is called a
Susfem nﬁ PO(LO{'}DHS‘ *
— 1o pc;umf)or)s u)}?o&o C?mbhs lrntersec?L n‘lL a

_*b&nf:mmgd_by i R hair of numéers

that satisfies both ecuaflons are. called.

S| muﬂ%anpnu R p & (,LQf/O}QS

gqive. f/’le common  or SIML(—@‘I.LQVIQOMS gnvéuf/‘nh
of the +two %iven Dinear eguaf/on.c,
> e

| X + by =0 and. a.r_—i-b s E0)

P Tt x= b aym/ y=9 saf/sfq e e,auaimh.s ;

__then fb q\ :50 callod. . SO_Vuz‘mh of Zé/)%l.k@n

eauahons

Examl:ﬂe_l:» Check £ x = }g:l{ is a sojaz‘/an

of the linear e/gumf/on Ux — 3(\#20 and,

2x +2y —|8 =0

So.ﬂu'[::'on(]:— Substituting x = 3 and b{:‘/ n Gx —3y=0

L-HSUx3 — 3xY = IZY—IZ =0 and R.HS =0 v

__ Thus_,x =3 and = Y 5a’f151pu the.

Now, subc;i‘lkuhna s = .2 nnd H—LI in 2;;-1-3&/—1(? o
d

L MG = ox3 +axY -8 =gr)5-40 =0 and Rls=o

Thus, x =23 and J=y saflsfu the g iven ggum‘zbn el
_Hence, (3,4 i sadubidn. bl Lhe given .%%gz‘em ey

Qje SlMtAﬂ‘t‘aneouS fmoﬁ\r‘ ezgua'l‘/on.:.
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Class 9, Mathematics
Ms. Reena
 Graphical Solution of a._ pair of Linear Eouations.
1 let ayxtby e =0 and. a,x +b;,7+czzo_.," |
be. the sas%em ot simultaneous linear eguations
in two variables x ana’g ,,,,, &
We fo.Mow l’:)’\e. -ﬁol’jowin_ br‘oce_dure, . e
. stepl:i- Construcl two separate tables of <bot/z__ﬂ
__eguatinslat least three values of x and y
- = ,flafa_i}_le,_ﬁb r:eg_/zomf:s_a i table
Co

‘_0,9_ ues on . S Uit a o
__smﬁz;_an_ﬂla_a@ams_ga.nd_&;axgg_lgube_bfaﬂﬁd_
—points _to gel o straight Line..

ecuation.
. <z 0 :
teb 3:— Plo he hree. poin 0 he second able
0 :
® I’ = O N ne sSawme Aroaph Shee S INg =

/
Jo/

A : es
boints Lo ?gt a_ stra e‘gh'/: dine.
Tﬁjs s{ra:‘aht ]ﬁ ne. re,lorespnf.r fhp, QKOJD}’) of fho_

0 T q [
5econd ezu_aflbn.
~ .- The coordinates of +he ,boinz’.' ofinfersecﬁgn

o0f the two Jinese will be the commaon salution of

11:}\9, giyen eguafjnn_r. WY‘I")ée_ 7_"/1% I_/aﬁUQ_c a-_z X 0")//7(/

%’—- Solye. the -tgo,Mnmind_o s(LlJSLLems of
simultanecus Linear e:gugﬁon gta#bicaﬁé# 1—
2x +3y =12 and x -y =1

. g : g N,
Saﬁ“flon:- (;,iygn gpm;‘afmn LE 2250 +3&1 2]

= g = I2—'2x
3

__hlhcn_zag_ﬁjjy_:'-_.}z;g;_;_; x 0[3 &
When x =0, § = J2-3x0 = Y $l4 2 ]0
' 3

E 4 - o -Q

\ 3
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Class 1, Mathematice
Ms. Reena

— Now, we plot the jfoints (o, Y, (3 2) and (6,0) on a
ara)nh paper. Join the. points "and extend 1t in
"both - the directions. :

,,,,,,, Now, the seconc/_egua.f/on_ﬁ/;i__Ax:é/__;./_‘

,_2_:x_~l ——V or Y=

&_L_Qhenjx:-_-l; a —l——l:—-z

%

4

O}
When, > = Y. y
4 7 g

__ Onthe same qral,/;
loﬂn‘t (l -2.\ (O -I\
On(l (Ll 33
77\3 '[:u)n ﬁjnac
interc<ect at L. 2 2.3
Therefore  +the

L
Ras v H
TR

Check :— On Su.bs{: [-u'[‘ma ot -3 ann/ y=2 in the
aien equa'f:lon We. Ll ﬁ Lind that Ff <a"LL1'Sv£/'Q:
%o‘“’l 'H\e e.é‘ua‘f/ons "

Soe <Pkl qmlph of 3x-— Y=2=0 and
2x+Y - -8 =0 er‘fe. dnmn 'H’Lg cmr(ilna‘fp't (37? f/?.a
| bom¥ of mferstfmn and _the area of the ﬁzzazé?!e
Q ﬁormeal b&_i_hz_f_mes and the. X —-AX(s.
| §ol’u1’:mn Cm/en pcum‘:on IS A —~ (‘I{ -2=0
= Y=23x-2

___lehe_n,_x._';o_?_a = o)—-2.=—2
l,dhe,n,x = i 4 (tlJ = 3(D)-2 =] | @O b2
When,x =2, y = 363> =Y Yelwal b | 4




Class 9, Mathematics

Ms. Reena
. _The. _second e.gumf/on IS 2x_+(7 -8=0
3 a =8&-2x , B
;.,_g,;,(.uhen =2,y = 8 ZCz.): L/ -
. When,x =3, 4y=0-503)-= x| 2| 3| Y =
— . When,x = ‘/,u cS’z/t/)._o Y L/leo

For eQua-['lon R e\ s D == lqﬂmf

bomi's (o, -2.)

/ 13 and (2 L{\ on ooronA and mnkp aS‘z‘ra/ﬂ/n‘ ‘/mp\

'IT{oh Xoor poua‘émn qu +V~c? = bﬁmﬁ Cz_ V) /gZJ and

&, O) on arabh and make_ ano‘f/ler s{muohé .-é/ne,

The. s—braiah‘t ﬁf)’)pq intersect 1

at the bgintLZ_ﬁLl)

let us ﬁl'nd the Cngrdfnafés.;;_;:_.

O-_p the ,boirﬁ‘} ()-ﬂ intersec &on

TR
n 5

O#ﬂ /)f the bine Ax-—Y=2

B,
iy 3

" {ERTERHICEEHSaEt HESS Ry S g e
T
‘ ﬁrpa ,,40 %Ylnn‘?ée 9 3(. it i ‘
Avigg‘ ‘,»‘ H :‘ ‘: I :‘r}\’

= | x bace xﬂoi(?hi'

B

= ) x Jo %Y = 20 = &K£2 gg. Units

| - 3 3 3 “
Tubes of Solutions s—

5 | { o

2) Coincident 2 Consistent with inbinite  solution

=2 farallel dines : Inconsistent (No solutio
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Class 9, Mathematics

o Ms. Reena
—— e . R e T
- 1 _fair of lines g | _
— - tbyte =0 | a b | ¢, | Compare
—H=Gxtby+c =0 | 4, br |1 ¢, | the ratio
— D 2x + gg T4=o R ! d A, £ by
~ | Bx 44y +9=0 5 €419 ay b,
\*lx+2u+5 =0 J 2 I a, =hA=~¢, | |
| 3x+6q+/5 ozl 8 B IS ea s by G
) 25— 3Ctl4+‘/ =0 | 2 -3 4 A = b #£ g
1Y -6y+lo=0| Y | -6 | Jo Qs sy, . B
X 4
'f\' /7 = abandl, T ‘2,7 s
| / /
| / [/
0 J—"X O:V >X o // // = X
Unigue. solution Infinitedy e Solution

many sDﬂqu Lon

Imborfanf Note s— As peyr |csE syllabus

GUPS'ILmng bacsed on Uhjgue Sao utlon

Soﬂuflon ﬁmd It abbﬂ:rn'ﬁmh

-Tg_/zgc mé

Ky nn+a bdrf‘ mp S‘q_//aélls




Class 9, Mathematic <
Distance. Formula,

= s s o s Ry
—> me. cQordtnafeSJﬁ ﬁwo__ﬁamf.: in a plane. Liv the
__positions of the points in the /blaﬂe_ani_azcc&;

C- the, d.LS‘llfaV_)(‘Q be./:(peeh thern. 77124.__@_&4&(&.‘
and the c:oordjhafes oﬂ H’le_ two bomi‘s are

redated by an aﬁgalaﬁ@m_csﬁaimn_mhmcan_a_
deducezj (Ig Sl’l()u)

n beﬁm\/

= det A (=, A4 D) _and B/x,_,g\\ T _— Bé‘l’y")
be +tuo bomfs in the bﬁanp I (é“s 1\

0 X and O\/ be,md the. re_cfanauﬂm» I(J,"doﬁ L R I |
axes 01Q I’E-‘perenrg. ? I g“ l' y"‘
Heve, A8 = dictance(d) L] W
0P ="x _ 06=nx, ot 1. 4 b Yy
ae = > BQ = I oJ/tx,eP =y >&' ~—
and. AP oXx BQJ_OX ARLBA Y’ |
Nmn} AR = OQ of = s~ |
BR = RQ-AP or RO nREl = f —y,

In th 'ht—angﬂed A ARB :
AB = ARZ+ BR® = d* =(x,—x )"+ —y\ |
= = [(x‘——xXL—f-/w U |

le. AL /Angferpnre OIIIX—— c:onrdjna'ée_s)

+/dné/erence o y- (.aazd/mg'fe.s
>d= {/G{‘W 01”)( coordmafe_r)”—/— At of e mML

\ Tﬁe_rp -ﬂore nlj:{ame_ bp?Lmeen A ana’ I@.
| _‘f(x, b —a-/y =Y, \"-'

_w The. distance between boints (<3,4)

<

nnd f2. —-83
Lol cxiioiaa, 4 e, gutealf anTE s p
_-/( Bz % 1—(‘1—/9)\’— =[5>+ 122 =[Igq = |3units]
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m&u Find the. distame. between +the.

clags 9, Mathematics
MNs.Reena

/:omz‘_c A (3, 0Dy BLN; 5)

MSoQu{ion Here, ¢, =3 g, =0 ano/ X “L/,gzﬁ___

Now, )’5 using distonce " formuda, we Gellrg o T
AR f@c oy LT IR e

B st :\7@~3)L+ (Sat Y = fj425 =24 cins

‘J;;Qmﬂg_i Find the value of 4 Eor which the
_ dictance between the. bolmljs P/z -3) anclé?//o. l{)

[s 10 unjts.

Solution:- G iven P(Z <3) Q(O HX and Pé) 10

Now, by clistance ﬁormuﬂg we. qa‘f

P = “to = [(o- z)wf/,v C2% = o

= &Y /y+33?' = 0O

= /LHBY—Z 36 = Y3 e

=D Yy B =g e o R
J v
— y = and Y -9
Hence/ Tf)’lg l/a,éu‘os /rz ((i/ are. 3/.. —9
T L

#* The distance nf the point (¢, 4D Prom the

origin (0,00 = [(x-0)* +(y— 0 Y = Jocaay en
e — 7

P M/é, can Oﬂjcﬁl— u)rnée_ //::c -—D(’;\L -:-/u‘-g‘_\z_
(DC —X 3)_ +/ﬁ —-L‘l \L RnLL}'l are. (‘/{Y‘Y‘erf

X To brovp that a diven oaadnﬂaﬁemﬁ IS au

i
I
l
7 Z ’
(l) SOILOY'@ — ShDLO 'Hmf O\,aa, SIFIOS e?bmﬁ ahdl CLHQD fo

are. aﬁng. eguaﬂ l

ar) Rhombus — Shmo f/)atka,w, f/\e S/C/e..r are ©7uUq

|

iy D Reafanﬂ_/g_oﬁposde cides pcuaﬂ and_bo th (3[/0_90/7443“

are. alss o ouaﬁ
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. . Ms.feenn

-~ CW?%@L@&@&m——» show that bo{:h the /:a/rs‘ ol
—— 0 H’Oé'lée— Slde,_s are. e,gw L S

Clacs 9, Mathematics

_eR d\aaonaﬁs bisect each ofher

:k RJQltoye_ fhat 8 ﬁnang/e_ IS
__(.L) Lsasceles triangle — shou

l Q ’t,

) v
o./ ‘£ "‘/ N0 U / I O ’l‘l‘/

i a rrqht anaﬁed, fnan

ot cjuare. of 1wo cmles /s eguaﬁ to the

Sguare. mp the third side.

X Iﬁﬁbomfs A B,.C are mﬂﬁmear +then

Sum 010 the. du{-ahce_ befu)ee‘n_cma@o_é@L

0f points s ppuaﬁ to distonce botweern the

remamm(? ba:rs of bomf&

s a ] —axis 1s(x o
* The c.nmr/f[nafes Q-_Q any bm‘mf oNn _ Y-Gocis (s (0. y)
a7 g g Nty

= xamble Y. - Show that the points (6,9),(0,1) and.

(6 7—) are. C(Jﬁ.élnear

S’aﬁu{:mn/ Let ﬁ/é q) , B(O I\ andl C(ﬁ 7—3 bo

the given bmnﬁs

‘,Tﬁpn AR =[(o- 63’-+/1 -

/36 +6Y4Y = Jloo = 10 unjts

Bc ~F/ N o ./36+6‘/ JIo0 = 10 units
f/g E)r +(=7-9 = /1W+255— Yoo =20

= AQ = AR+ Be uni ks

|

Hence, P, B c are collinear.

|

|

'
® -— -
[

and EY YD are verticec mé a_sguare.

Solution:- Let A, 7). BY, 2 -1~ nna/_'[)/—-‘{ YY)
be. the qwen ,bnmtf |

AR =[(4-1D" +(2-2>> = [d425 = [3Y Ceantd o)



class 9, Mathematics

BC =JCI-YD*+(I-2F = [35+9 =

DA =f‘5,—w—-l)"+@_~ (D =,/,.z5,+ﬁ.ﬁ:- 34

e = JEFY + NG FD. = /9425 =/3q |
/34 :

—=_AR = Rc = LT Ry YR OV it L g 1 1)
- au_ﬁhe.}our Szdes are. eamﬂ

—Alsa, Ac = (1= 3 (-5~ = [Yr 4y AJ’—R

R> = I(-L; Y3* (Y -2)> /A‘/+U

= AC = RD =% both H?e_ dlaaonnﬁs glre equaj,

Hence , the gjven points are the l/e_ri'lc:é’c ol a

S‘OU are

A!L tenati Vfi‘l_

Find all £hp -ﬂnur sides F}& BC cDd, DA ard. one

dJaQonq,@ RS A as abm/p D7 <
S'hom* H')ai‘ AR = BC cDd = DA | /
Heve/. AR™ 4 pc* =3y +3Y =4 . /

= Ac* A R
Therefore bg conver<e of Puihadaorns L‘henrem
ZR =9

771(/_5 aﬁﬁ the -}gnur Sldps dare. eaua,é n;m/ one

angée, is 9p°
Hence , ARc D (s @ sguare.

(Last page)



