31'?211?1

‘W JW@W (Straight Lines) '

& Geometry, as a logical system, is a means and even the most powerful
means to make children feel the strength of the human spirit that is
of their own spirit. — H. FREUDENTHAL*

10.1 9fHaT (Introduction)

39 U Qe weamel H fgforfa fadene wenfufa @
ufifed & g% €1 qeud: ¥e SenTuT iR <arthia o
IS 1 sierTioT o gaA @ sfufa &1 wHeg s1eaE
T YA HIEE! SRie TF e Rene Descartes
9 1637 H YHIRTA AT G&IF La Gemoetry ¥ foham o
9 I&Ih 9 SAITHATT o STea | ok oh HHIR0] 1 fo=mR
qo Geiferd ovelfier fafedl w1 WRW gem senfafa we
farwcTT 1 IRoTH GaeH 79 Agetiven SaTfifd (Analytical
Geometry) o €9 H Seaifad il 81 qedadl wHeansti o go
fdenien Senfifa w1 eresem Ry fopen €, ford o Frdenen
1eff, Fdenss a@, aa ® fagew o steifEa &, | fage

René Descartes

(1596 -1650 A.D.)

& o= 1 g8, faaee 9 Tk % R stemEd fRan 71 3 weft wehoqd e
SAMAfA & MR (basics) §1 3TET &H, Yad! wensti o e1egq i T8 fdensh senfufa

1 T Y| TR o fow, XY-de1 ¥ (6, - 4) 3R (3,

G0

0) feigsti o ded ¥ eI Hi Hfa 10.1 H w_Ria O [
feran T B |
2 T TR 65 (6, — 4) ¥ x-318 & oTfew

y-3781 T 6 TS g0 W IR T y-2781 o ofew w3 |

T 4 3hE T W R T BR &g (30) oF -1 &

sy ¥ 3 TR T W SR 3w ¥ Yy,

U
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T ffafed Teeqol Tt &1 o s fea €
L. P(xl,yl)aﬁ'{ Q(xz,yz)ﬁg?:ﬁ % &= {{D[
PQ:\/(xz—x1 )2+(y2—y1)2 2
SR, (6, — 4) 3R (3, 0) feiged o = w1 g

J3=6) + (0+4)> =/ 9416 =5 FFE &I
I1. (xlyyl)ﬁ(xz,yz)ﬁgﬁﬁwwwaﬁm:nﬁm:ﬁfmﬁiﬁww

g % Frder (me+nxl,my2+nylj 5

m+n m+n

Sarewoned, 39 fag o fdeme W A1, - 3) R B (-3, 9) ® foam

Y@rEe #1 1:3 ¥ ofafamfsd s 7, safen x=%:0 FR

1.9+3.(—3) .
:—:O
1+3 @

(1. foue &9 § afg m=n,?‘|3f(x|’yl)3ﬁ'{(x2,yz)f\5|§3ﬁ =+ fHam 9 WerEs &
. . xitxx VitV s
Ty fag o e (—2 = j‘%|
IV. (xl, ) (x5, ¥,) SﬁT(xy y3)‘\’ﬂ"3|:f T ﬁ[‘fﬁf EIREERTC

%‘ xl(yz—y3)+xz(y3—y1)+x3(y1_)’z)‘ ELl _s'_oh_rs: %l

Sareond, Tk e e ot (4, 4), (3,-2) #IR (-3, 16) ¥,

IUHT gAFA = %|4(—2—16)+3(16—4)+(—3)(4+2)|:@ﬂmﬁswﬁ%
fewguit =g f1gs ABC &1 &9%hel 4 8, df o fag A, B $iRC @& W@ R &
® 31Hfq & ¥X@ (collinear) 2

39 e |, gn fdenes Sfafd o e1ead sl Wedy senfudi sTehfa-wia @
o TUTHHT oF STEAIA T Fad hid Wi THhT WIewdl ok BId gU i 3@, Sfhfq & TR
AT HehouTl B 3N BN Ifeh Sita o fqwa | ogd U= Td S9ar &1 9
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wftnfed &1 el 7ed 3evd W@ &1 s e € fwes g @l (slope) i

Heheudl 3Td v
10.2 ¥ET A (Slope of a line)

fdunier qot § U Y@ x-3981, o WA T K0 A B, S SR G B &1 B0 O

(Fm hfSTe) ST 3@ 7, x-3787 1 YA S o
mawaﬁ%,%@ [, 1 gIahta (Inclination of the
line /) SHEaTdl €1 Tl 0° < 0 < 180° (Tehfa
10.2)1

B 2@d € foh x-318] W Hur @
ZhTa 0° Bl €1 Teh Fed W@ (y—3el o GHiQ
I y-37& T HU) H FHE 90° B

uftarer 1 9% o frdlt Y@ [ gwE ®, @
tan O T @1 [ T T F&d B

o @ et gehta 90° B, SHeAT BTel aReIfia
TET 1 Tk @ 1 @ H m Y FH FW 2| T
R m = tan 6, 6 # 90° & @I ST Fehell & T

Y

v

A
IMFfd 10.2

X 38T T T YA € AR y 38 i @l IR e 2

10.2.1 ¥@T @t @1, 9 3@ YT g fog @ 7w & (Slope of a line when
coordinates of any two points on the line are given) €9 ST g, T = T W@ W
3 foig o &, At 9% oiden aRenfud it 21 o7: 79 3@ % @ i 39 R fRe @ faget

& ot & g o 9@ w2

e ofifsu f& & FeEw (non-
vertical) @ I, WWO%W‘Q
fag P(x,, y,) M Q(x,, y,) &1 FIseaa
X, # X, 3TAA W x-3A W A ﬁﬁ
Sreen! rer wftifia €t €1 W@ [ o g
0, =ITRI0T A Afesh HIvl B Wehel B1 BH
AT feerfaai w fo=m w4 B

x=318 W QR @A RQ W PM &«

Y
s I

Q(x,, y,)

| . Z >X
ey (emeRfa 10.3 (i) 3R Gi) § 9t L0 R

™ 2

3TTeRTd 10. 3 (i)
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I 1 9d § =IFhI0T € 3Mehtd 10.3 (i), # LMPQ= 6
mi@laﬁmzm=tan9 .. ()

MQ _2™N

g st AMPQ ¥, tanezW - . (2)

TR (1) 9T (2) @, T TR & fop m= 222

Xy =X
29T 11 519§ 3Aferd o7 7 e
et 10.3 (ii) ¥, ZMPQ = 180° — . }{\
zafery, 6 = 180° — ZMPQ. N
A, W [ Kl FTA =m=tan O \Q(xza.l’z)
= tan ( 180° — ZMPQ)
= —tan £ZMPQ 1

_MQ__yz_y1 Y2 =N °
- MP X=X T X-x M—I 180 — 6 P(x, )
Twad: I qume H fag (xl,yl)aﬁ'{ \9\

(x, y,) & ST a1eft T = e ] > X
O] R N
m=22"N 3MmeRte 10. 3 (i)

X=X

10.2.2 g ¥@ren’ & WATAY 3N WX od g @7 Gfdae (Conditions for
parallelism and perpendicularity of lines) A eifSQ fh S @ [, R lzaﬁ
TTet, S Tk TR A | € A m, T m, I WH y

wfifste & 57 gobra wAe: o SRB R afg 7 3w 4
|, TR YWUR (ST 10.4) T 376 Fehra THA N

Eul N

a1 o =P, 3 tan o = tan P

THferg m, = m,, A Ik T TR & o
foretma: afe <1 Wi [ 3R [, % Tt SR © >X
3?91?{ m, =m, 0 \ \
ad tan o = tan 3 3MeRT 10. 4

TIEAT (tangent) e oh UTEH H (0° 3R 180° o i), o=p
37: T A 2
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;< AT e [, R ], W e € A e X
eheael A% 9ok @Tel THA 2 N

Iz Yat [ 3R | TR ow § (et 10.5), 79 b i
B =0+ 90°.
THfeTT, tan B = tan (o + 90°) e B

>X
:—cotoc:—tl ‘(O \\
me TRt 10. 5
1

a1 m2=_;1 Ell m, m, =-1

foetted: A€ m, m, = — 1, JAA tan o tan B = 1.
dd, tan oo =— cot B =tan (B + 90°) AT tan (f — 90°)
TEfAT, o 3R BT 3 90° B
a1, @t [ 3R [ TWER 9 2
37: T HET T /| 3R [, TER 9 B € AfE SR ot A 3T ot TR
RO ek 2
37eMiq mzz—izﬂ m om,=—1
m
3meT, ffafad 3[@ | TR a1
SETET0T 1 39 @Al % e A hifaw S
(a) (3,-2) 3R (-1, 4) fagafi ¥ ot o 2,
(b) (3,-2) 3R (7, -2) feigati ¥ BHL = €,
(©) (3,-2) 3R (3, 4) fogali & g St 2,
(d) o x-3181 ¥ 60° T T S B
e (a) (3,-2) ¥R (-1, 4) fagei 9 W At W@ %1 e
4-(=2) 6 3
T S R
(b) (3,-2) 3R (7,-2) feigeti & WM =l @1 #1 @
2-(-2) 0
me— 3 T3 0%
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(©) (3,-2) 3R (3,4) feigsi & WM areht @1 #1 g
m=4;£;2)=g,aiﬁ5vﬁmﬁsra=|ﬁ%|
(d) =&l @1 & gHE o = 60° | AT, @1 H @
m = tan 60° = 32l

10.2.36{?‘?@34?@1‘37?aﬂ'aﬁ'UT(Anglebetween two lines)x‘ﬁf%ﬂ@ﬂ?fﬁﬁﬂﬁ
T 9 ek @reti o 9R § four &
£ 99 dEd € foR o @ 3 Tt i Y
F T A TH e € Tl '
@3l o &= o IV W, 3Tk el oh
& H faem w

T T & S e L sl
Lza? Gl ShHRI: m133ﬁ'{ mZ%I RIS

L3R L, % FhE FHI: o, 3N o, &
i o

m,=tana, 3R m,=tana, / 0
B WA € foh o 1 W@ weR
i el ® a9 o <1 Siitag@ i
o T S € W uW § fon feel FIq10.6
TR HIUN 1 AR 180° T HH wAfow foR TEned L sRL, % o Herd Hv e 3R o
g (SMfd 10.6) | &

0=o0,-0q, 3ﬁ'{0c1, o, #90°
_tano,—tany, = my,—my
I+tan ¢, tan @, 1+ mm,

TGfAT, tan O = tan (o, — ) (Fifw 1 + m m,# 0)

I ¢ =180° -0

m, —m
—tan 6 = 1+ mym,
@, 3 feafl =1 et 8

39 YN tan ¢ = tan (180° - 0 ) = , 6 1 +mm, #0

my—m

i COT— 2, @9 tan 0 ¥TcHs BN 31K tan ¢ SROTHS BT FTaent
11782
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el § 9 TR0 BN SR ¢ 3tferek Hior €
feafa 11 =g lmz_ml RO €, e tan O SROMHs BN 3R tan ¢ €A €I
+m,m,

foraert o1ef & @ 3tferer hI0T €I SR ¢ = HIOT E
T YHR, m, SR m,, T Al T@ed L STRL, S & F = F0 (A fF 6)
T TR 7,

my — Ny

tan6=‘ , &l I+mm,#0 . (D)

1+mm,

afferes i1 (AHT 56 ) ¢ =180°— 0 oF TART & Wed fepann ST Gehell B

e 2 AR ) e % A L # o v e A w6 g

1 2 A Hifsu)
T T WA € T m, R m, @1 Al & Y@st o i AR 0 39 TR € TR

m, —m,

tanf=| —=—L

‘1+nﬁm2‘ - (D
o 1 T

qe mIZE,mZ:mai! SZZ

A9 (1) H 39 9F &l T W

tan£= 12 qU 1= 2
4 1+—m 1+—m
1 1
m-—— m——
2 _1 91 - 2 _
9 9T 7§ 1 1
1+— m 1+— m

1
gﬁm,m:3qu:—§
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| SE(10.7
3Td: TEY W@l i el 379 —E%ISTIT@"WIOJﬁﬁWWWWWW%I

SEENUT 3 (-2, 6) 3R (4, 8) Tigeti i faem ameft @, (8, 12) 3R (x, 24) fogeti =i
e arelt Y@ W @ =1 x 1 JE TG SIS

8-6 2 1
T (-2,6) 3 (4, 8) el & ST el T e Ty T 673

24-12 12
x—8 x—8

(8, 12) 3R (x, 24) fagent @ WM areft @ *1 g m, =

Wﬁﬁﬁ%w@,mlmz:—l,mwm%
1 12
X

— =-1 3T x=4,

3 x-8 Y
10.2.4 @7 faigert @t wi@ar 1t
(Collinearity of three points) ¥ I
& fop < TR e & o A Eh

&1 Ak TaE e el 3 el @
g 9 et ot B, @ oavas 9 9
d Ut (coincident) BT &1 37d: 4TS

XY@ # A, B R CHH fig & 70 9 — >X
T @ W i dH ey W e A

(aTFfa 10.8) AR 3R e Ak AB i/
%! @ = BC &l &Tdl 3MFTa10. 8
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SEETOT 4 @4 fag P (b k), Q (x, y) IR (x, y) TF @ W Tl fK@Ee

(h—-x) (y,—y) =(k-y)x,-x)

o Fiife fag P,Q 3k R¥@ &, &9 U ?
n—k _ TN

PQﬁ?ﬂa:QRﬁWEﬂ?ﬁELxl_h Y —x

k_yl:yZ_yl

h—x  x,—x°

Ah—-x) O,-y) =k=-y)(x,-x)

0

SEETUT 5 3R 10.9, § Tk aew A w1 GH $iR g 1 sartes K 1 9He @ik

T &1 3 fefal, 59 T=0,D =2 3R
SET =3,D =8 3ifehd &I TE &I @A F A

HehoUdT ah1 T hich Tfd &1 99 I (T, D)
FHIT A 3, 999 W foFE g&R _
amfaa 82 = 3,8

‘E‘ 3,9

g AA ofifS fe @ W wE fag
(T,D)? <&l T¥H R DA Frefa 2
wfae, f63(0,2), 3, 9) s (D) v P

21 39 ThN ) T (T)
E:D_—S_&”6(T_3):3(D_8) TR 10.9
3-0 T-3

;D =2T+ 1), foF srsfie Hay 2

1. i aa o T wqes wifag fsees 3 (-4, 5), (0,7), (5, - 5) R (-4, -2)

21 SHHT &ha off T Hifeu

2. 2a ST % GHATE S HT SMUR y-3781 & TR 6 TFR € R SR 1 7oy

fag 7@t fag ™ 21 st o i s s

3. P(x,y,) 3R Q(x, ) o # T F@ HINT 54 : (i) PQ, y-3T& o THIW

2, (ii) PQ, x-37&1 % THI® |
4. x-3181 R T fog F@ HIC S (7, 6) SN (3, 4) fagent @ woH 0 W B
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10.
11.

12.

13.

14.

RING]

. @ 1 g T HISC S get fg 3R P (0, — 4) @9 B (8, 0) feigaeti w1 frem ol

s & wey fag 9 W 2

TRUMIRE T94 o Fan fomn faerse fw 65 (4, 4), (3, 5) 3R (=1, —1) TH GHehiol
e & o 2

39 @1 1 FHIHIOT A HIST S y-3787 i o 90 & Smmed [ 7@ 30° 60
IO ST R

. x 1 € HF @ Sitee fees o fag (- 1), (2,1) 3R @, 5) ®@ 2
. 0 g 1 A fe fan fimesy 7R g (- 2,- 1), 4,0), (3,3) ¥R (=3,2) TH

THiR g o 9 2|
x-3187 3R (3,-1) 3R (4,-2) Teigati =1 e arelt @ o st 1 w101 [ S
Tk @1 1 @l SO W@l 1 @ 1 AT B A <Al ok ol o shiol i Tagis

1
(tangent) 5 2 a Y@t 1 e« BISECAISL

TH @ (x, y,) IR (b k)" S B AR @ F e o d@ s
k—y,=m((h-x).

afe @ f&g (1, 0), (@, b) 3R (0, k) TF @ = T @ framy fF %+%=1.

SEE SR 99 o frEfaiEa e W faEr it (@mepfa 10.10)1

W@IAB #1311 1 HITT 31 9eh AT § s o a9 2010 § SHE@ fha

ghi?

(1995, 97)

(1985, 92)

>

O 1985 1990 1995 2000 2005 2010

L) TR 10.10
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10.3 @1 & wHtetur o fafaer ®9 (Various Forms of the Equation

of a Line)
B0 A € o foprelt qot o feord W Y o foigen w1 g o et 81 Y oiR faged
% o9 o T ey g4 fefafed 999 & 5d &6 § 9eEE o B

BH Y e Tehd ¢ o fean mn fag forelt < g Y@ W fed 22 s ST A
Bl Hera € Tor & fogell o T W e w1 ffvea wiaes 9 el shedn st fh XY-
A H P (x, y) UF @ fag & L o gefiewor 2q &9 fog P & folg T U8 &ed =
Hfereiel Y A1 AT ARd € S oheel $9 <91 H U g1 @ 5 g P @ L W feed
B, Sl EA Bl 2| TR 9' Hud Uw UE sSemivd et €, fred x qen
y <M & wfmfad g2 €
o1al, g fafy= gfaeei o ofafa e &t g W faar w3
10.3.1 aﬁ'ﬁ m%ﬁ‘e’iﬂ' i'@'l'lf (Horizontal and vertical lines) IS Th éﬁﬁf
i’@TL,x—ﬁ&T@a@W%Fﬁi’@T&Wﬁgaﬁzﬁﬁm?ﬁ ad —a?
[3TTeRfd 10.11 (a)]| THAT, @1 Lok TR0 A d@l y— a ™y = —a Tl Fo8 &1 ==

X L A L
y=a A A
<€ A >L
x==b (__l_)__)
a —
PRUEN x=b
X'€ 0 X >X X'€ o) >X
a.
. -4
R B >L
v v
v v
Y’ Y’
(@) 3R 10.11 (b)

T & feafa W s s @ foF @ y-21e oF S A A 21 T YR, 13 9
b W feord Tk AR Y@ 1 GHEHRO A A x=b A x= — b [ 10.11(b)]

TETETOT 6 F& o WHI 3 (= 2,3) ¥ WM et W@el o GHiw 96 it

Tl STeRfd 10,127 et 1 ferfaal <oié 7 21 x-378 & TR @ % Yk g ok
y-Fduier 3 €, sHfU 139 & G R (-2, 3) W SH orelt W@ % e
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y=3%| gl WhR, y-3Fel & FAR 3 (=2, 3) Y
Y IR et ¥ w1 gHE x o= - 2 1

x=-2

(AR 10.12) 1 ) >

10.3.2 7%@’ @l WY (Point-slope form) shed
HIST T P (x, y,) Th FeaAq W@ L, foreent < ox
e me, W fro ww o fog @1 9@ ofifsg x< \A o -
foh LR wh @ faig P (x, y) B1( 3T 10.3) Y’
T, TR W, Ll &1l 39 YhN @ 3T 10.12
)yc )ycs SR,y =y =m(x—x0) () Y
mﬁgPo(xo,yO)L¢ [t f%fgaﬁ
(x, y) o F19 (1) 1 T Ll € SR e
1 HE 37 T3 (1) 1 Teqe 8 e B P(x, )
Tgfey, FHieRTr (1) & arad o < g8 @
L < S 2
Sﬂw,ﬁﬂﬁﬁg (xo,yo)'{}lTrl'lel
el B om H @ WG (x, ) 7 AR
IR ot AfE sgeh s g )
Y=Y, =m(x—x) 3TTeRfa 10.13
1 G HW B
SEEIOT 7 (-2,3) 9 M Al €-4 i &N 1 THHI Fq hifad|

7 T m= -4 3R e gy, ) =(-2,3) F
ST fag-are &9 g5 (1) ¥ & Y@ & Ffa 0y -3 =—4 (x+2) A
4x+y+5=0,8 S e gl B

10.3.3 G fa7g &0 (Two-point form) 7 ST @ LI &K fagsi P, (x, y) 3R P,
(x, y,) ¥ ST & 3R LR = f§gP (x y) @ (STPMA 10.14)1

= g P, P,3iR P @ ¥, THfere,

PP &l @& =P P &l @

N

Py(xy, ¥o) QI m
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y_)’1:y2_)’1 A L
S X=X Xa— X
Pz(xz’ 2)
a y-y = 2= (x—x1) g
W UER, (x, y) A (x, y) N
faget & WM ot @ @ 8
HTHTOT >X
z 0) -
TR 10.14
Y.~y
y—y =—"—"1(x—-x) e (2)
X277 X1

saTetur § gt (1,-1) 3R (3, 5) 9 B M ol @1 w1 i fofam)
T AR x, = 1,y,=-1,x,=3 3R y,=53 &g T H (2) & T Y T A
G, B9 U @

5_(_1)(x—1)

=
A —3x+y+4=0,3 s1efree gt 2

10.3.4 7T 3id:@< @Y (Slope-intercept form) FH-FHH TH Tk @1 H1 AF IHHT
T q1 3Tk N fRE Th 18 W FIE T HAWE gR B T

fearfa 1 Feu wifSw fF <@ m &t @& Y

L, y-318 W g fog ¥ ¢ 30 W 9fd=ss A L

HIA B (3P 10.15)1 T ¢ T@r L

y-3d:@e Fedrd ¢ T ®9 9 39 fag

o e Sl 9% W@ y-31e 9 faerd 2, o (0,¢)

(0,¢)®1 39 TR L @1 m© 3R 98 P

e TR {85 (0, 0) @ e St 81 gafery, X'</ o >X

fog-ee ®9 9, L %1 G B 1015
y—c=m(x-0)

a0 y=mx+c

T UBR, TA m AU y - AT ¢ Il W R &6 (v, y) haet 3R Shaer qsft enft
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Ik y=mx+c .. (%)
M AT foF ¢ 1 TH CFES a1 HOMES T AfE y-3181 § 37d:@E HUL: o 1
O 9§ I B

frorfa 11 wead HIFTT 2Tt m arelt ¥ x-318 9§ 4 3id:@e a9t 21 a9 3@ L&
T Bl y=m(x—d) e (4)
feafg (1) ° =&t afvfa @ faenefl @ 9 gt & g & a2

1 .
ISTEITT 9 w@ﬁ%ﬁwmmmtanha,aﬁe%@mw

g 3R (i) y-2id:Es - %% (ii) x-37d @ 4 7
T () T8 @ H T =m=tan O = %aﬁty-a‘"cr:@?;c:—%.wm, [N CRCES

w9 ITE G (3) 9 [T HT GHIHO yzéx—% T 2y-x+3=0 37, Wt apefe
IR )

(i) F&l, m = tan O =%aﬁ1d=4

wfery, @Te-sisEE T SR P (4) F @ H w
y:%(x—4) T 2y—x+4=0,

8, S erefiee weteRtr ) .

10.3.5 31q:@S-®Y (Intercept - form) FHeqT \\A
Hifar f& ws TwT L, x-AqT:TWE A (0, b)
a AR y-3ATE p el 8| TTeqdn L, x5

Y fag (q, 0) 3N y-11 @ fag (0, ) W

ferdt & (eTFfa 10.16) | b
@ & 3 fag 9 g 9 :

_b-0 _ o @0)
y—O—O_a(x—a) Il ay=-bx+ab ok - >\ >
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EIDI £+%:1

T YN, -8 W y-3e ¥ HEI: ¢ AN h @S A ol @1 w1 GHIEH

frefofaa & . —+2=1 . 5)
a b

SETETOT 10 Ueh @l 1 GHIHT0T A1 HISC S x- 3 y-3H&T 9 HA: 33 2 o
ade sl 2l
T UGl a = -3 X b =2 IUFF Ad:@es ®Y (5) W @1 w1 HHIHIO
2421w 2x-3y+6=0
-3 2

10.3.6 & &7 (Normal form) ea Hife & frefafea siwel afed gqh! T
Fedat W@ 9 2

() 7o 95 ¥ W@ W &9 &l darE
(i) &9 T ¥ x-3387 ok SF HT RO

Y
Y A
A L
L | AT
N A
A
b/
X!/ (D :-l \X
7
Y (i)
Y
L A
M ®
NORAN %> X
' /P
A
\/ 7

Y
(i) JTMRTT 10.17 (iv)
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I ifee fF Luw W @ fSosht gat g 0 @ «ifes gt 0A = p 3R o\
x-3187 3 OA S & T HIV LXOA = . FTiHa det & T Lt G feafaat siepfa
10.17 9 <9I Tt &1 379, THNI SE¥A L1 @1t 3R 38 R U fag T T B Gk
feafg & x-3181 W AM o Sl T4 R
Jo& feafa ¥, OM:pcosmﬁTMA: p sin 0, 39 YHR f9g A f=ems
(pcosm,psinm)%l

Tqeh fafted W@l L, OA R @4 2|

1 1 COS ®

WL B = T OAF T =_tanoa =_sin0)'

T R, W LFH e —— o ¥R fig A(pcosw, psinw) 38 W feord €

sin ®

zafery, fog-era ®9 9 @1 1 THH0

. COsS®
y—psino=—

——(x—pcos®) AT xcos®+ ysin ®= p(sin’® + cos’'®)
sinm

I xcos W+ ysin ®=p.
ad:, g fog o oifass g0 p 3R o[ x-3181 qo o9 & " HI0 @ Gl @1 w
G T8 YRR B Xcos®W+ysinw=p ... (6)

TETET0T 11 @1 1 FHHI A Hitee Tt g Y
fag @ wifaes g 4 0l R o x-1e 9o oid o
= H0 1502 '\

e I8 el G € p=4 3R =15 (3Mepfa 10.18).

3, cos 15° = \/§+1 3R

22
4
sin 15°= \/23—\/_51 (F?) . 15' >xX
STF a9 (6) W @1 HT GHRT SRR 10,18
xcos 15+ ysin15°=4 fﬁ1x+\fé1y=4 0 (\B+1)x+(\@—1)y=8\5

21 E) it wefieRr B
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SETET0T 12 HRARIEE M9 F @ik 1 aM K Tk e Gl %1 G & 21
TR K=2739a F=323R K=373SaF=212d K F& U ¥ =¥ HIfeT
R F o1 |9 704 HifSe sefeh K =0

&1 Ul ST foh F, x-2781 o SR @R K, y-31e1 offew € df XY-aa1 § ed &
fag (32,273) 3R (212, 373) feord €1 <1 foig &9 g1 @ fag (F, K) o gR1 T 8 arelt
Hefteror fefefed €

K-273=213-273 (F-32) a1 K—273:@(F—32)
212-32 180
a1 K:S(F—32)+273 (D
T& s Hay g1 §a K =0, 99 (1) 9,

5 273%9

O:§(F—32)+273 IJ1 F-32 =- =— 4914 A1 F= -4594

Senfeus Tafe: eq SFd & o @1 o SHiehtor &1 Welad ®9 y=mx+c® YH: Pl
x-3187 o TR 3 K 1 y-3187 o TR AMA gT 0 GHIH

K=mF+c¢ .. (1)
& 9 W o Wehd g1 W (1) fage (32, 273) @R (212, 373) W HIE o6 €,
THfor,

273=32m+c . (2)
R 373=212m+c .. (3)
(2) 3R (3) ® T FA K, m=§aﬁzc=¥
(1) & m 3R ¢ o 99 WA N,

K=o py 2297 (@)

S for arofiee Hew 21 " K =0, (4) 9@ F =—459.4 91 2l 21

@ oot | 5 S R R W y = mx 4 ¢, ® /SR, A m 3R cF1 A
3T 1 A0 Y oF fAIU &6 @1 oF THER i Tg i o fau 3 wfaay =feu)
ST qeft SOl § W Y@ 1 G 9 R & forw < iaey i@
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gy-Taet 10.2

T 1 9 8 qF, Wl k1 UL G KT S A T et g I R o

1.

A N A W

2

x- 3R y-31efl o Gt fafau)

S| % AR fog (-4, 3) ¥ S @t |
145 (0, 0) @ S areft 3R @A m et
fiig (2, 24/3) @ T Al SR -3 F 750 % K R FH g

7o fag o a1 3R x-3781 i 3THE HT 3 W Ufdedg HT qA T@-2 Jref|
ot fog @ ST y-3187 I 2 THE F1 U W Y=g wE dre SR -1 o[ fom
o WY 30° HT HI a9 dTe|

faigati (-1, 1) 3R (2,—4) ¥ W gu

8. H @ 1 FHIH F FifoT fooht qo foig o o it 5 3o 3R o,

10.

11.

12.

13.

14.

15.

16.

Y9 x-318 ¥ 30° H] HIU I B

. APQR ¥ P (2, 1),Q (-2, 3) 3R R (4,5) € 7MY R & S el HIfedent 1

FHIHTT A1d HIfSU)

(=3, 5) ¥ B M et 3R g (2, 5) @R (=3, 6) ¥ M @l @1 W e W@
T GHIHIOT 1A HIfTT|

T @ (10) qen (23) gt w1 faem ol Y@ @ W de © a9 S 1
neh oA o faufsa st 81 3@ 1 G J6 ity

Teh @1 1 GHIHOT A1 e <t el @ oM sid e wed € @R fag (2,
3) 9 St B

83 (2,2) 9 M aTelt @1 1 THHI0 [T St fSroes gRy Aefl 9 & ia:@el
T AT 9 B

g (0,2) & S ATl 3R o1 o7 z—;téwﬂmaﬂﬁm?ﬁ%@aﬂwwaﬁ

IS THeh TAIT SN -1 i ot fog & 2 3T el Y g0 W g el
e @ 1 gt off Fa St

et g o forelt Y@ W g T e a9 f6g (-2, 9) W fiem €, @ w6
FHIRTUT 1 hifsT)

die W TS H e L (T §) Sfewad a9 C &1 e wer 81 T W@ o
I L=124.942 /9 C=20 3K L=125.134a C= 1108, LA C & T |
e i
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17. Tt g Wer %1 @t 9fa 9w 980 foex g, 14 & ufd ferex o 9@ @ iR
1220 X 341 16 . 9 felex o o1 @ 9= Tohal 21 Torohd oo qen Wi & e
o Hee i e WA gC I8 A SIS o 9fa g o9g fha o 17 © ufd
faet & 9@ @ o Hehel 2?2

18. o1&l o e t@EE ® "9eA fag P (g, b) B fR@wy T W@ w1 g
Xy
a+b—2%

19. 31efl o o= W@rEs & W R (h, k), 1:2 o 9@ | fadea s 81 @ &
HHISHLOT A IS

20. @ o GHIHIU HT Hehedd &1 M & gL fag Fifve f = 55 (30),
(-2, -2) @R (8, 2) W@ 2l

10.4 @7 T AUk HIHTUT (General Equation of a Line)

efordt el § T < =R U o6 T ST e FHE Ax + By + C = 0, 1
AT foRan el A, B 3IR C, T8 ardfosh 3R € fF A 3R B T @191 = &I 2
GO Ax + By + C = 0 %1 oi@T=s ¥<d Teh &l 1@l el 81 gEfae, 54 A 3R
B U WY YA T & dl Ax + By + C = 0, % &Y ol 2 THIH 1@ %1 Tqeh
e ARt (General linear equation) 1 T@T T ATUH THIRTUT (General
equation) shgcdrdl 2

10.4.1 Ax + By + C = 0% fafa=t &9 (Different forms of Ax + By + C = 0)
iRl i fAfafEd gfeaneti g @ o 9 o fafv= &9 5 ®wiaia feman
ST Hehel B

(a) TTA-3TA:@E ®U (Slope-intercept form) AR B # 0, T Ax + By+C=0 ED|

——éx—gzﬁ =mx+c 1

Y="3* 3 y= (D)
Sl m:—%aﬁzcz—%asmﬁ%@mw%l

%ﬂaﬂﬁ%ﬁﬁwﬁwmw%@ﬁm—m:@@w%ﬁmﬁw%,aﬁ?
y-ﬁﬁ:@@-%%lHﬁB=O,ﬁx:—%,GﬁﬁF@wami@WﬂﬁW%ﬁﬁaﬁ

C
T SR iR x-3fd:@e —X%I
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(b) 2ia:@e-®U (Intercept form) AR C #0, A Ax + By + C = 0 i

X .y Xy
XY o gr 2 Yog
¢ cC a b (D)
A B
. C C
et ——— @R h= ——
4T TA B

TH A © T et (1) 39 Y@ & e & 3diEe ®9 7 foHe s
.. C .. C.
x-3id TS —Xaﬁ'{y—\%ﬁ:@@ —§%|

If§ C=0,d Ax + By + C = 0%l Ax + By = 0, @1 51 @sar @ <t 7o faig
T W et W@ 7 SR safan, el W g st R

(¢) @& ®d (Normal form) AM wifew f& FHHWOT Ax + By + C =041
Ax+By:—C@ﬁ'{KﬁT\"li@wmmxcosw+ysinm:p%,ﬁﬁpﬂaﬁ§@
W@ W ST T o i A6 ¢ SR o, T T x-3787 1 A TG o s w1 07
2 zEfae, SH RO g9 B 31:

A B C

- . (1)

cos ® sin® p

fSag cosm:—%ﬁl’{sinm:—%wmél

2 2
: Ap) ( Bp)
1 o+ 2(;):(—— +-—] =1
sSin Ccos C C
2 C’ C
= T ==
3?943” p A2+B2 p A2+B2

TgfaT cos® =t —nvx i T
VA’+B? VA?+B?
TH YR, FHHT Ax + By + C = 0 1 ofd &Y

XCosS MW+ ysin®=p
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o A B .
Sgl cos == 3R p== ¢ &

, sino=+
VA*+B? e VA*+B? VA*+B?

gl o1 Sfaa == 39 R foman sl € R p eFHe ®

SEETOT 13 Uh @ 1 FHE 3x — 4y + 10 = 0 81 TEWh (i) @ (i) x-317
y—m:@@maﬁml

2o (i) feam gam et 3x—4y + 10 =0 H!

W 1
y=gx+s o (1)
foran <1 "enel €1 (1) &1 qerly = mx + ¢, @ % W ed Id € o6 <t g2 W@ =1 o
3
m=Z%I
(ii) FHHTOT 3x — 4y + 10 = 0 1 3@ YR i for@n s wehar @
3x—dy=-10 AT _%+%=1 ()
3 2

(2) &Y gor f+%=1,@wwgﬂqﬁ%ﬁx-aﬁ:@'@:
a

a:—?aﬁy—ﬁa:'@@b=§%l
SETETUT 14 FHERT \[3x+ y—§=0 Fl @d & H ARG HIC R p el 0 F T9
1 Hifem
Tl T e

\/§x+y—8:O . (1)
B (1) H (\/§)Z+(1)2=2,@ T A W
NG

1
7x+5y=4 Il xcos 30°+ y sin 30° =4 .. (2)

(2) Elﬁchosoc+ysinoc:p,@wq'{,%ﬂp:43ﬁ'{ o =30° U 2l
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SETETUT 15 y—+3x—5 = 03 By — x+ 6 =0 {@EH & o= 1 Fo7 7@ HIY

e @ g
y—ﬁx—SzOzﬂy=\/§x+5 - (1)
1
_ =—x-23
ain By—x+6=07y=x=2V3 Q)

1
W(l)ﬁmmlzﬁaﬁi%@(z)aﬁm%:E%
T et o = AR (9 fR ) $9 TR ©

m,—m
tanf=|———L

.. (3)

1+m1m2

mlaﬁ'{mzéﬁ e (3) ¥ WA W,

1
3
ﬁf 1-3| 1

tan0 = =‘ —

L2831 3
1+3 7

T8 0 =30°. 9T =il =1 37d: < {@isd o &= Shivr 41 dl 3003
180° —30° = 150° 21

IEEIUT 16 <MW fh _E\Pfi'@'lﬁ ax+by+c =0 3R a2x+b2y+02:0,77f€\fbl’b2¢0

()T & At Y=L iy AR aax+bib, =0,

bi b
T & T @ Y faet s gwdt ©
__ai,_C
y R, (D)
__@, o
R y T " (2)

Tt (1) @R (2) ® & FR: om= -4 Rom, = - L2 F
bi ba
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o (i) Yard wi A, A om = m, ol w A ® Lo L L2
b1 bz bl b2
(ii) Yt o B, Atk m m, = - 1, e e e @

a4 a_
b .bz Aaa,+bb,=0
SEETUT 17 3@ x—2y+3=0 R &9 R &3 (1, -2) T S a1t @1 1 gefero
A RIS

T AT W@ x—2y+3=07F1

1 3
y=gx+s foran 1 9l 2 (D

@ (1) ® T m,:%.%w,i’@(l)&m%@aﬁw

mZ:_L:_z %l
m
7l —2 el 3R fag (1, - 2) @ SH el @1 &1 gHiw
y—(=2)==2(x—1) AT y= —2x,

2, St e1efre T 2

10.5 ©s foig ot @1 ¥ g (Distance of a Point From a Line)
w fag = fedt @ 9 @ Y

fag § W1 W TR A L:Ax+By+C=0 |
F e 71 9A dffee fE
L:Ax+By+C=0T& @ &,
ot fag P(x,y) ¥ 30 d 2
fig P9 W@ W &a PL Wifaw
(sTeRfd 10.19) AR @M x-378
3R y-3187 I HAI: Q AR, W
frrerdt & i g fagen & Fdwie

o)




240 Tford

19t PQR 1 &5thel fiferfigd wehR § feran T @ehan €
2 %A (APQR)

1
&% (APQR) ZPM.QRfGRq@ OR . (D)
1 C cY C
g & APQR FT &A% = E‘ (0+EJ+(—XJ(—§—)’1j+0()’1_0)‘

1c c c
=28 A T AB

C
i, 2 APQR &1 &5%dl = ‘E‘ |Axi+By,+C]|, iR

2 2
_ C C LS| a2
QR_\/((HX) +( B 0) _‘AB ATTB
APQR & &5%el SIRQR& dH (1) H Tl ,
M:| Axl+By1+C|
|Ax+By +C
d=
\/A2+B2
T4 YR, g (x,y,) ¥ W1 Ax + By+ C = 0 ! @ifash 0 (d) 39 TR T :

P

0

|Ax+By+(C|
d =

\/A2+B2
10.5.1 g AT I@T3T & &l &t E:ﬁ' (Distance between two parallel lines) TH
S © R TR TEetl # e T B 21 safee, gl e 3w w9 H fawt s
et &

y=mx+c, .. (1)
3R y=mx+c, .. (2

W(l)x-aamﬁgA(—%, Ojﬁgﬁﬁamﬁmmlo.zoﬁﬁ@mw
21 Y@ & d= # gh, fag A 9 W@ (2) W o 1 weE 21 satan, e (1)
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X'<‘/ 1o >X
m
3TTeRTA 10.20
IR (2) & = & @
C
-m) — +(—c,
(=m) = +(-c.) o alazels
\/1+m2 1+m2

TH Wb, T HHIR @ y=mx+c13ﬁ'{ y=mx+c, o9 & g4

d:|cl_cz|
1+m?
It Y@t s w9 § & W § S7eiq Ax+ By+C, =0 3R Ax+By+C, =0,
J-16-C |
S m 1 &Y o o B
foreneft 58 w@F W T THhd
zaretor 18 f8g (3,-5) ®T WI3x—4y -26=0¥ U F1d@ Hifsl
T A g W@ 3x-4y-26=0 (D)

(1) =1 g @1 & oa9% THIHW Ax+ By + C =0, ¥ % T, 84 UM &
A=3,B=-43RC=-26

feam gam f&g (x,y) = (3,-5) 21 fau fag =1 Y@ @ 3@
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Ll AxBy+q [3.3+(~4)(-5) - 26| 3

JaeB | [eay 5 e

SETET0T 19 FHIR T@3f 3x — 4y +7 = 0 AR 3x — 4y + 5= 0% s 1 U 1 it
& W A=3,B=-4,C =73RC, =5 z@fem, s gi

g | 7-3] _2

3P +(4)y O

Yot 10.3

. TreAfafed gl &1 e-3id:@e §9 § ®UdRd ST 3R 3T ard qei

y-3Iq:@e A hifoId;:
i) x+7y=0 (i) 6x+3y-5=0 (i) y =0

. TreAfafed afieol & ofd:@e ®9 § ®uidid FIT 3t 218l W 396 g} FR

T 3d:ES A HIT;
() 3x+2y-12=0 (i) 4x-3y=6 (iii) 3y+2=0.

. Trafafas afiwr # da w1 § waaia s 33t ga fog 9 afas gfar

FAR od AT ¥ x-318 F dF K1 FHI0 JA BRI
() x—3y+8=0 (i) y-2=0 (i) x—y=4.

LT85 (-1, 1) ® W@ 12(x + 6) =5(y—2) ¥ 3 I Fifswl
. x—aamﬁ’gaﬁaﬁamaﬂmfmﬁ%@§+%=1@§ﬂﬁ4m%|
. TER @Rl & o w1 g A i

@) 15x+8y—34=03 15x+8y+31=0 (i)lx+y)+p=03WI(x+ y)—r =0

. W@ 3x—4y+2=0 o FAGR IR 65 (~2, 3) @ S oreft T 1 THIHO @

HifSa|

LW x—Ty+5=0W & R x-3qATE 3 aedl @1 T FHH 1 i)
. i‘@T3ﬁ\/§x+y:13ﬁIx+\/§y:1é?a'1%l$THﬁﬂT§lTa‘eﬁﬁm
10.

faigati (h, 3) 3R (4, 1) ¥ 9 el W, W 7x—9y—19=07h HHHU W
yfiesg Tl 81 4 HE F0d SIS
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1. fag ST & f5g (r,y) ¥ W ol 3R @1 Ax+ By +C=0% HHIR @l &
TR A (x—x) + B (y—y) =02l

12. fag (2,3) ¥ 9 ol < W@ e 60° % HI0 W Gidess widt 81 g Th
@ e 2 7 @ g @ 1 e i i)

13. fagati (3, 4) 3R (-1, 2) =i Toam ol (@Es & dd gafgarseh W@l
HHISHLOT A HITST

14. T (-1,3) 3@ 3x—4y—16=0 W S ™ TR o (e A ST

15. 9@ fog o W1 y = mx + ¢ W el T o @ g fog (-1, 2) W foemar 2
maﬁ'{caﬁqﬂaﬁaﬂml

16. afg p T g waw: ga fag @ @en  xcos®— ysin® = kcos20 3
x sec O + y cosec § = k, W @a I oarEdl € d g wifeQ & p? + 497 = k2

17. ¥af A (2,3),B (4,-1) 3R C (1,2) 9t 15t ABC o ¥ A9 SHHT U@ o
W e Sl T B e i e qel FHieho] Aa i)

18. A p e g & 30 W1 W el @9 Hi g 7l f519 W el W H2 37a: we

11 1
a FRpE, a@ f@ry & ?:;Jf;

fafasr 3qrgyor

saEror 20 afg @ 2x+y-3=0, 5x+ky—3=08T 3x—y—2=0FH
(concurrent) % ql k1 7E F| EqiS

Zet 919 Y@t Tt Feard § Afg o T gdfs fag o et S sreriq R <t Yanet
w1 iaesg fag el Y@ w feaf g el & @ €

2x+y-3=0 . (D
5x+ky-3=0 - (2)
3x-y-2=0 .. 3)
(1) 3R (3) =i o oM fafr 9 g v W,
X Y ! I ox=1,y=1

23 9+4 —2-3
zfery, < @t w1 yfaess fog (1, 1) 21 d Sudwa @Al tard g €, fag
(1, 1) FHT0T (2) &l 9= Hon S99

514k1-3=0IT k=—-2



244 TIMOTA

SEEROT 21 g P4, 1) ¥ W1 4x—y = 0 &1 U 39 @1 o AR A1@ Fifow 5
¥ x-3187 W 135° T 101 oA 2 Y

N
FTADGE Wdx—y=0 ...(1)
@ (1) # fag P4, ¥ 0, yoax
foret oF1 Y % oTfeE, W
& fou o 9 el % whreee Q.4
93 =1 1@ T T=M THF faw &H
TR THU @ T THIRW W

(eTepfa 10.21)1 S8 @1 & @
RN (tangent) 135°=-1

T -1 areft 3k fag P4, 1)@ V \
S STt 3@ hT THRT 3‘]'@&[10.21

y—1l=—1(x—-4) A x+y-5=0 .. (2)
(1) ¥R (2) FTA FE R, €1 x=13MR y=4Td 2 27a: I {@sti &1 gfaess fog
Q1,47 d @ (1) *i 65 (4,1) & @ (2) o oy T =P 4, 1) 3R Q
(1, 4) fogewi & o= &1 30

= J(1-4)2+(4-1)2 =342 w7

JEENUT 22 Heddl H ge fh Y
W W fog & fau gdu «F w=e A
#E w2, fag (1, 2) &1 @
x—3y+4=0% ufafga w4
HifSTa|

@ AA ST Q (b, k) T

P (1,2) s @

x—3y+4=0 o (D)
o yfafaa 21
e, [ (1) W@rEg PQ &
W gufgeee ©

(3Tepfd 10.22)1
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-1
Wix-3y+4=0%1 @’

d: PQ &l @@ =

o k=2 _

- 1
h—-1

@M 3h+k=5

w\»—||

i pQ =1 Hex fiag aaﬁﬁg(%k—?jﬂnﬁw (1) = g wm foeg (2)

htl g ’%2 +4=0 A h-3k=-3 - (3)

(2) 3R (3) ! 8 HE W, 89 UA © h=§3ﬁ'{k=

(NN

ad: fag (1, 2) =1 W@ (1) ¥ wfafae (29 2l
SETE0T 23 T9iiey, foh L@t

2
c1—cC
y:m1X+C1,y=m2X+C2ﬁ?x:O@aﬁﬁ[WTg{g}W ( ! 2) %I

2|m1—m2|
7 § @ 2 v
y=mx+c, . (1) y=mxte, A
y=mx+c, .. (2) '\ ©,c) y=m x+c,
x=0 . (3 Q

E‘?H’I‘lﬁ%ﬁi@y:mx+ci@
x =0 (y-3180) &1 T8 (0, ¢) W et

31 e Y@t (1) ¥ (3) 7 ¥ T R

s & & 3 P (0, ¢) R P L

Q (0, c,) & (THTa 10.23) 1 ey ofie /(,cl)

T (1) 3R (2) F 3 FH > X
0

Wy gl (1) R (2) ® e v \

FE W, TW U § JTeRfa 10.23
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(mlcz —m,C, )

xX= (cz—cl) qdr y =

(ml_mz) ( ) (ml(_mz) )
66 mc, — ¢,
zafere, Brqe &1 dew o R (m—m) " (m—m,) 2l
3@, s &1 &wa ( )2
_l me, —nm6 66 _ _me, —mye | T4
=3 0. - c, + p—— (c2 cl)+0. G m—m, = 2|m1—m2| ?

SETETUT 24 Th W 36 YR B foh gHent @ief Sx—y+4=031R 3x+4y-4=0%
e 1 e 65 (1, 5) W GAfgaisd g 8 $Hehl GHieor o sifs)

Tl g WUSx—y+4=0 o (1)
3x+4y-4=0 . (2)

HH wifee R s T (1) @R (2) Y@ w %A (o, B,) 30, B,) fagst =

Tfes] HI T (STHA 10.24) 1

Y

4

(o4 B)

 (1,5)

((X‘Z’ BZ)

Ny

4
(370)

N
5x-y+4=0 Y’ 3x+4y-4=0
TR 10.24
THferg 5a,—B,+4=0 3R 30, +4p,—4=0

4-3
T B,=50,+4 3R B,= 4“2
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e fon & & enfie W@ # (0, B) IR (0, B) F = F W w1 HeA fag
(1,5) 2l

B

sufern 0€1"2‘0t2:1 . [31"2'[32:5

S+ 4+ 2302

(Xl+0(,2=23:ﬁ—{ 2 =5’

o + 0, =23 20 0 -3 0, =20

0
)
o, 3o, o TAl & AT (3) o TN B TA FH W, BH UW T
26 20 26 222
—g qan (xz—g d:, B1—5-5+4—§

(15) 3R (0, B,) T N ot el T 1 FHiw

oy

-5
P22 oy 5= B

o1~ by |
23

A 107x—3y—92 =0, S fop arefiee T@n o1 Gl B

SETETUT 25 SR foh weh wifqae fag, forment <1 t@medi 3x—2y =53 3x+2y=59

T o ®, 1 99 T W R

Td 4 @ 3x-2y=5 (D

3R 3x+2y=5 @ )

A ST wiE g (b, k) ® TSEt @t (1) @R (2) 9@ T gam 21 safan
3h—2k -5 |3h+2k-5|

Jo+a  Jo+4
fored foer €, 3h—2k—5=3h+2k—-5a — (3h—2k-5)=3h+2k-5.

y=5=

AT [3h-2k —5|=[3h+2k -5,

5
T S Heaul bl B FH WEA U © L, k=07 h=§.s¥rw,ﬁ3(h,k)wﬂwﬁ

y=07 =2 <0 fos T v frefor e, 7 g 1 o i (1) s
(2) ¥ TAMA T W T 9t f6g *1 9 TH W @ el
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o3 (1,2) 9 W@ 4x+7y+5=0%F2x—y = 0% <, T F@ HIfSQ|
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x+y =49 uRresT fig KU fag @ 3 wE B 90 W B
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foget (xl,yl)aﬁ'{(xz,yz)@WWQ@WW'{HW%,

tan =

JJ+mmy 0

_ Y™V

y=—y=—"—-(x-x)
Xo =X
A m 3R y—ﬁ:@%’c@?ﬁi@ﬂﬁg(x,y)mqﬁiﬁwqﬁ
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