11078CHIO

‘W 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 ¥fiweRT (Introduction)

T AU qeardt weael H fgforfta frdvnien wanfufa @
Rkfead & g% T gera: I8 sienTure iR wenfafa &
AT B SISO oh YA W SAHKG 1 eGSR
TAYYH AT BT <RI Ud TR Rene Descartes
4 1637 H YR ST &k La Gemoetry o T em
Y T § AU o A+999 § 9ok oh FHIh0l 1 faar
den Gefud avcifuss fafesl o1 9Re gem safafa o
foreeTaoT =1 URTH oS o1 Jveiues STt (Analytical
Geometry) o ®9 H Sccifiad il € qdod! whensti § go
fdrien Senfifa w1 etesem arw fopen @, fored go Fdenen
et fdenas 9@, aa ¥ fagstl i smeifaa e, 11 fage

René Descartes

(1596 -1650)

o ofte i g0, fausT 9o 3ol o SR # St fomen 21 3 Gl Hehoud Fewmen
SIafG o MR (basics) €1 ST &H, qdodl swensti o stz ot 78 Frdenes sanfafa

1 TROT Y| TR o T, XY-ae1 ¥ (6, - 4) 3R (3,

0) faigaih Hetg & e i fepfd 10.1 9 W& O]
fean e 21 |
o AT R 65 (6, — 4) 87 x-3181 o6 ST

y-318 T 6 THE S0 W R H]T -1 & ofewt -2t [

T4 ThE U W T T IER 65 (30) o7 x4 &

STfew vt ¥ 3 whE g W SR e W Y@y,

AU
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218 o
T frefafed meagl ot @1 ot s fwan 2
L P, y) 3R Q,y,) fHgst & = =t g
PQ=(x,—x ) +(n -y ) #
3eond, (6, - 4) ¥R (3, 0) fagati o o= 1 gq
J3=6) + (0+4)> =/ 9+16 =53 2
L (x, y) 3R (x,, y,) faget #t faam ot famEe & om: o ® sfafantaa 0 awxt

fig & Fri (mx2+nxl my2+ny1j 5

m+n m+n

Sqreeond, 3@ fag o faduns W OA(L, - 3) @R B (-3, 9) % fHeR arat

1.(—3)+3.1=0 .

YErEe &1 1:3 ¥ ofafamfed w7, safan x= 3

1.9+3.(-3) .
=——=0
1+3 #

11 fovw &9 9 4fg m:n,ﬁ(xl,yl)ﬁ(xz,yz)ﬁgﬁaﬁWWW%

. . xitxo ity | s
qwﬁgéﬁﬁé‘m(—z e J%l

IV (e yp, (e y,) R (x5 ) st § 9 IEES GO SPLIC]

1
E| XI(yz_)’3)+XZ(y3_)’1)+X3(y1_YZ)| ot T 2
Sareeond, Tk e frwen oY (4, 4), (3,-2) (-3, 16) T,

@=27_°|ﬁ37ﬂ'§%|
femuit s Bqs ABC &1 &9%al 4 7, @ €19 fag A, B iR C T @ R &
g aaﬁéui'@ (collinear) %1

30 1A |, g0 fdenes Sfhfd o o1 il Werdy S STehfa-wia @
o TUTEH! oh eI B Fad hid @ THb! Tewdl oh Bid g¢ ot L@, sAfHfa w ww
HAAETF Tehed T & 3R TR ek Sitad o 39a o &gd U= T Sqant &1 9

IR GAFA = %| 4(=2-16)+3(16—4) +(-3)(4+2)| =
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wftnfea €1 78l Jed Sevd @ &1 s fregor € e o @t (slope) i
HeheTdl STedd e
10.2 3@T T (Slope of a line)

e qo T @1 x-398, o W T K0 A 7, SR G B &1 R0 0
(9 ST St @ 1, x-3181 1 eATeHes faem ok Y
anﬂﬁﬁ%,i@ I, =1 gIad (Inclination of the AN
line /) sheaal €1 TS 0° < 0 <180° (3Tehfd
10.2)1

B @ € foh x-31e7 W Hurdht Y@
ZhTel 0° BIdl ©1 Teh Sed @l (y—3Hel o GHi
T y-318] T HId) T g 90° =1

tan O 1 @I [ 1 BT Hed 2

Iz Y@ Skt T 90° 7, SHHT T uRefod /]
TE 1 TF Y@ F T H m W HH F 81 SR 102
TR m = tan 6, O # 90° I8 @1 W Teha ¢

x 318 T BTl YA € 3R y o1&l HY e uRenfud T 2

10.2.1 ¥@T Ft @i, Sd 39 ¥ 37' 7%I'g’ ﬁ'Q' T é':T (Slope of a line when
coordinates of any two points on the line are given) 1 STd g, fF 9k T @ W
< feig = &, dt e qofaan aRenfid g €1 31d: B9 W@ 1 g 1 39 W Ky < fage

uftarer 1 afz o freht W@ [ gwE B, q O/

% frdemanl & 9% H 7w € }(\

A ifse ff Tk FHEw (non- )
vertical) @ [, TSt ECIENC] T, WA Q(x,, )
fag P(x,, y) 3T Qx,, y,) 21 FI0T
X, # X, A [ x-A W A B, P (x,,y) 0 M

FSTeeR! @Tet RwIfe et 21 @ [ o1 gohre
0, =TI A1 AfUF 0T & Hehal 71 B

A fearfaat o fo=amr @ 2
w3E R QRaw RQW PMea A )P M
difew (smerfa 103 () 3R i) & vt L0 R >X

T R 3T 10. 3 (i)
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91 S @ AR € 3T 103 (i), § LMPQ = 6
TAfT @1 [ i @l = m = tan O (D

MQ :yz_)ﬁ

g A9t AMPQ o, tan6=ﬁ . (2

Xy —X

T (1) A2 () W, T U § B om= 22k

Xy =X
29 11 9 O 3ffueh vl & :
3TeRfd 10.3 (ii) ¥, ZMPQ = 180° — 6.
8T, 6 = 180° - LMPQ. N
59, [ [ F A = m = tan 0 N\ Q(x,, »,)
tan ( 180° — ZMPQ)
—tan ZMPQ [

> =<

MQ_ y,— Y2~ N P
MP X=X, xz—xl. M—I 180 © P(x,y)

Tod: M gene H fag (x, y) AR \e\

(x, y) & T A @ e ] > X

O] R N

m=22"N 3TTeRTa 10. 3 (ii)

Xy —X

10.2.2 E':T Taren’ & giay 3 WY o+ Eﬁ &FT gfaaer (Conditions for
parallelism and perpendicularity of lines) A oY fh FHedaw @nst [, R lz‘elﬁ
o, St U e ° € wEom, @2 o, B WAy

e & 57 goma wae: o SR B afg e 4
1, | X@TEE (3T 10.4) T 76 FohTa THH N

il N

e o =B, 3R tan o = tan B

FHferg m, = m,, A 3T T TR T B o
foreta: afe <t st [ 3R 1, % @1 SR & >X
31#[?[ m, =m, 0 \\ N
REl tan o = tan 3 MRt 10. 4

TIEAT (tangent) e o TUTEH H (0° 3R 180° & i), oa=p
37 Tt T €|
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;< e Y@ ] SR, W B € At s Y
A AR 3T T TAA 2 N
afy Yard 1, 3R 1w wie § (et 10.5), 7 b p
B =+ 90°.

Tgfea, tan B = tan (ot + 90°) y a. B
1 >X
=—cotoc=—tana 4y N
3TTeRTd 10. 5
1
S m= T omom =1

faettwd: af< m, m, = — 1, FAq_ tan o tan P = 1.
qd, tan o =— cot B =tan (B + 90°) Al tan (f —90°)
TEfAT, o 3T B 1 3R 90° B
37, Y@t [ iR [, TR w9 2
31q: T HHAW TN [ 3R [, ER w9 B ¢ AR SR e AR 3T e WeR
FONHE e ¢ |

1
?HQﬁFL m,= —EZIT m1m2=—1

3meT, fAfafed 8@ W fa=r =3
SETET0T 1 39 @Rl & @ A ity S
(@) (3,-2) 3R (-1, 4) foga?i ¥ g wmh 2,
(b) (3,-2) 3R (7, -2) fogali ¥ g wmA 2,
(©) (3,-2) 3R (3,4) fagai ¥ g 5t &,
(d) ©F x-3181 ¥ 60° T HIU S B
T (a) (3,-2) ¥R (-1, 4) fagei O SW aeh @ %1 e
med=(2_6 _ 3

S153 4 2 F
(b) (3,-2) 3R (7,-2) fagei ¥ S =relt W@ 1 @
o222 _0_ s

7-3 4
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(c) (3,-2) 3R (3,4) fgati @ WM el @ 1 @@
m=43_£_32)=g,a‘rﬁ5qﬁmﬁaﬂ%°f%|
(d) Iel W@ &1 ghE o= 60° | 38T, [@n w1 B
m = tan 60° = 3

10.2.3E{?%@T&ﬁ@n‘aﬁ?{aﬂmmnglebetween two lines)ﬁﬁ%'q@wﬁﬁ«ﬂﬁ
Th 9 31k @t o 9 ¥ four &
& 99 3Ed ? fF o @ 3 W il
FIA T A AR B 2| OFE wH
{@stl oF &= o IV T, 37k <l oh
oo H faem w3

T AR <) e e L iR
L, % @& FA: om, 3R omEl AR
L3R L, % FHd FI: o, 3R o, e
at

m;=tan o, AR m, = tand,
Y S € o 5/ < 3@l e
Hiress il € a9 o < i@ o
o T o ® W U9 © fm feEl @ FIa10.6
T IO 1 AN 180° €1 WM WY fF T@new L SR L, % e e oo iR ¢
g (STfd 10.6)1 T

6=oc2—oa13ﬁ10c1, o, #90°
_tano, —taneyy, = m,—my

I+tan ¢, tan &, 1+mm,

TH(AT, tan 6 = tan (o, — O,) (TR 1 + mm,# 0)

A ¢ =180° -0

m, —ny .
T4 YR tan ¢ = tan (180° -6 ) = —tan 6 = 1+m1m2,aaﬁﬁ51+mlm2¢o

s, § feafqal 3= B &

2T My

m
feafa 1 3t

oy, S ?, d tan © YA B ST tan ¢ SEOTCHh €I fSrden
17782
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el € @ AR BN 3R ¢ AfereR wior B

—m

my
feafa I =i 1
+m1m2

et a1ef € 0 eIferr w01 BT SR ¢ =7 HIOT B
T TER, m, S m,, T A @ L AL, & = H = w1 (A fE 6)
T YN T,

F UM €, T tan © SONCHs BN 3R tan ¢ ¥FIAS €I

my—m )
— LS’ 1+mmy#0 (D

tan O =
1+mm,

aAferss 01 (AFT T ) ¢ =180°— 0 % TANT @ I femann ST Gehall 21

ST 2 R ) e % A L # o v e A A g

1 @Tel 1 hiferal
T TH W € TR om, R m, T S Q T@st ok i A 0 3H YR ¢ R

m, —m
tan@ = ——1
‘ 1+mm, - (D
. 1 T
el m1=5,m2=m311 9:2

9 (1) | 39 9F &l TWH W

tan— = 2 I 1= 2
1+—m 1+—m
1 1
m—E m—E
e wr B @ b - =-1
1+— m 1+— m

gqfere, m =3 Al mz—%
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& 0o \/ 8 \>X
1 3R {10, 7
d: TEY W@ i el 374 —gélwﬁrlmﬁﬁwwwmw%mw%

SEENT 3 (=2, 6) 3R (4, 8) faigeti =i faei =redt @, (8, 12) 3R (x, 24) figati =
et aefl @ W efd 1 x 1 7 A6 it

§-6 2 1
TA (=2, 6) 3R (4, 8) fagewt & I Al @ w e "3 (2) 6 3

24-12 12
x—38 x—8

(8, 12) 3R (x, 24) faigeti & WM oreft W@ 1 & m, =

Wﬁmm%sﬂm,mlmz=—l,ﬁwwm%

2
37 x—8 K Y

10.2.4 @ faigen’ &t W@ar »
(Collinearity of three points) 9 ST
g T < T @ o e WhE e
g1 9% 9uE ' areft 3 W@l T €
g @ gt oIt &, srevas w9 9 AB & T = BC T Tt
9 GO (coincident) Bt 21 3@ Afg B

XY-dd # A, B &R CHH fig €, 79 3 —5 >X
T @ R AUiq d= fog v g A

(aTFf 10.8) A 3R Faa afz AB /]
%! @ = BC i &Il 3TTeR{10. 8
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SEETOT 4 @9 f§g P (4 k), Q (x, y) IR (x, y,) TF @ W T faEme

(h=x) (y,—y) =(k=-y) x,-x)
Tl Hife fag P.Q ik Rut@ €, &9 U @

=k _ y,-y
PQ #1 Te = QR HT 2Tt 31 x:_h = Xj_xll

k_}’1:)72_y1
h—x  x,—x°

Ah—x) G,-y) =k=-y) (x,—-x)

q

SEETOT 5 SRTd 10.9, H Uk gk i 1 wHg IR O k1wt & &1 gHa @i

T = @ fearfai, s T=0,D =2 3R
ST =3, D =8 3ifthd &1 T €1 &1t
HheUAT h1 YA Hieh TMd 1 99 T
FHifsT 37erfq g8, 999 W fR9 7&K
aTfya 772

Tl AM dfifee fF @ W &R fag
(T, D)2 <& TEHa W D g faefu 21
zafa, f63 (0, 2), (3, 8) 3R (T, D) W@

21 3H YR
8§-2 D-8
Tt TP g 6(T=-3)=3(D-8
3.0 T_3 ( )=3( )

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

gyttt 10.1

1. e ad o Tk =qee wifae e o (-4, 5), 0,7), (5,-5) 3R (-4, -2)

T1 THHT Aha Wt T IS

2. 2q 9T o GHSTE TS o1 SUR y-3187 o IR 36 YR B o MR o1 7ex

fog gt fog W 21 Frw o ot T *ifem

3. P(x,y,) 3R Q(x, y) % & 1 T T BT 5@ : (i) PQ, y-316 & THIK

2, (i) PQ, x-318 % HHI 2|

4. x-318 W U fag Td I S (7, 6) 3R (3, 4) fagent @ gam @ = 2
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10.
11.

12.

13.

14.

RINIG)

@1 1 g 1 HIfee S gt fag IR P (0, —4) 9 B (8, 0) fageti =i faem =
W@ o Heq fag § W 2l

RN O o A for femensy for a5 (4, 4), (3, 5) 3R (<1, —1) Teh FHehI0T
st = 3 )

IH @1 HT FHIHT F1d I S y-3787 1 o 90§ et [mar 741 3071
IO T 2

x %1 98 HM F6 shifee fages foag f6g (x, - 1), (2,1) 3R (4, 5) @@ 2|

T g 1 yEm R fon fememse & fag (- 2,- 1), (4, 0), (3,3) 3R (-3,2) TH
FHTR = o i 2

x-3187 3R (3,-1) 3R (4,-2) Teigati 1 e arelt @ o st 1 101 Jd Hifs)
Tk 1@ 1 BTel SO W@ T @1l K1 AT 21 AR ST o s ok R0 kT Tqeis

1
(tangent) g 2 @ Yest &) e 9 Hifa|

TH @ (x, y,) 3R (h, k)" S 21 AR @ #w T m T e
k—y=m(h—-x).
b
Ifg = 65 (b, 0), (a, b) AR (0, k) TH @1 W € a @y & %+;=1.
SEET 3R o o fefeiea et W feEr wifsT (@mepfa 10.10)1
@I AB &1 @Ta1 1d HITST S 8eh TN § &aqist foh a¥ 2010 § sH&e T
B2

(1995, 97)

(1985, 92)

e >x

0 1985 1990 1995 2000 2005 2010

E JTTeRTA 10.10
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10.3 Y@r o wHteur o fafaer ®u (Various Forms of the Equation

of a Line)
T S & fop forell aat o foord wen Y o feigetl o6t S ofa et €1 dan Si fagat
% wre o1 Teh e g frefeliEad GHe i gel B H W el ¢

T hd HE Thd ¢ fop fean o fag ferelt &t &8 Y W feora 22 3901 S| @
B Henel © Top e faigeti o Y@ W g w1 ffvea wfaser i el shea sifs fh XY-
T T P (x, y) TH oo fag © L o Gl 2 g9 {65 P o folq b UH e o
Tfdee ST T 3T A © S Shelel S9 <90 § A g1 @ 9 fag P @ L W feem
B, T 3G Bial 81 Fredde 98 +ud U UE oo e 8, e« qen
y T € "iferd B 2
319, gA fafy=1 gfael o sidtia Y@ &1 e T =R &3
10.3.1 &fast TaSeaier i'@Tlf (Horizontal and vertical lines) A€ TH &ifasT
W Lx-31 @ W @ W & gk fog &l e A @l g —a®
[3Tehfd 10.11 (a)]| THAT, @1 LT GO MA@ y— a T y=—atl &8 &1 =50

X L A L
y=a A A
< A >L
x=-b <__I_)__>
al —
: b x=b
X5 >X X'¢ 5 >X
a.
; _e
< vy ¥ > L
v v
v A4
Y’ Y’
(a) ATMeRfd 10.11 (b)

T & fearfa W fael wear @ for Y@ y-o1en o SW A e @) gH YRR, k-3 9
bl W feord U FHeAler T 1 THEOT A A x=b A x= — bT [P 10.11(b)]1

SEETUT 6 & o TR AR (—2,3) ¥ S o W@l o GHieht [ i)

Tl A 10.12°F et i feufqal oid 7 €1 x-31e1 % TR @ o g f6g
y-Feene 3 €, TEfay x-318 o HEid SR (-2, 3) " S ot 3@l 1 FHiew
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y=3% S TR, y-3781 o THR 3R (-2, 3)
Y WM orelt Y@ o WHH x= - 2@
(3Tmepfd 10.12)1
10.3.2 7%@’—67?1’ ®Y (Point-slope form) eyl
aﬁﬁ’qﬁFPo(xO,yo)QEF Eﬁ?ﬂi@L,ﬁlﬂaﬁ
e me, W fro wh fa fag @) 9@ ofifse
ff L M W& W= fag P (x, y) BI(HT 10.3)
€, G W, Ll &1l 39 YhR @
m=)yc:—)ycz, S,y -y, =m(x—xo) (1)
Fifeh ﬁgPO (x5, ¥) Lo 9+t fagst
(x, y) % (1) ! T H © S T
1 g 3 fag (1) i e &l o
zafere gt (1) & araa § <t g8 @
L 1 g 2
Tq &R, Had %I'g’, (xo,yo)@ ST
qreft @1 m aﬁ%@q?ﬁg(x,y)%qﬁ

Y
x=-2 N
A
< >
(_2a 3) y=3
X'€ >X
v 0
\ 4
Y/
3TTeR{e 10.12

7z

Py(xg 1p) e m

AR oporel 9fg 3ok Feg® THR
Y=y, =m(x-x)

1 T H B

TR 10.13

SEETUT 7 (—2,3) ™ 9 drell Ble-4 i @1 &1 GHHI0 A HifSTd)

T AR m=—4 IR @ 6y (v, y) = (-2,3) 2
ST fag-ea &9 93 (1) ¥ & Y@ & g0y -3 =—4 (x+2) A

dx+y+5=0,%8 S i g 2

10.3.3 .8 fﬂ?\{ @q (Two-point form) 9F T @ L3 fgu fagst P (x,y) AR P,
(x, y,) ® STt & 3R LW =9k &3P (v, y) T (3T 10.14)1

= faig P, P, 3R P W@ ¥, @i,
PP @&l @l =P P &l B
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Y
YN _ Yo AN L
3:[% X— X X2~ X1
PZ xza 2
a vy =2 -y -
! X2 — X1 P(x,y)
3 YRR, (x, y,) i (xy ¥,) RN
fagel § SN areft Y@r @ '8
THH >X
z 0) i
TR T 10.14
Y=y
y—y =—"—"1(x-x) o (2)
X2 X1

sareor 8 fagel (1, -1) 3R (3, 5) @ B S arell 3@ &1 g fafay)

TA AR x, = 1,y,=—1,x,=3 3R y, =5 fog &9 I (2) & T & T
T, T I T

y=()= 2 ey

3-1
T —3x+y+4=0,s i FHE 2

10.3.4 @77 37d:@g w7 (Slope-intercept form) FH-FH TH Tk W@ T AF IGh!
TS T ST g fRE U 3Te R HR T q@E W FA T

fearfa 1 seu =wifST 6 <@ m &t @ Y

L, y-3181 R g foig ¥ ¢ g W gfdesg A

FIdl & (3P 10.15)1 T o W@ L

y-3d:TE Hedd 2l e ®Y ¥ 39 fag

o frdenies <l =% Y@ y-o1e 9 fierd 2, " 0,0)

0,c) %1 T8 YHR L &1 m e 3R I8 9

e fer 165 (0, ¢) § e Wt 21 3Efery, X’</ ) >X

fog-er €9 9, L &1 FHiH & 10.15
y—c=mx-0)

Ell y=mx+c

TH YR, &1 m Al y - A:TS ¢ ol W W f6g (v, y) ol IR sheaet qsft Bt
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g y=mx+c .. (3
& ST foh ¢ 1 M ¥FTHeE A1 HONCHS B AfE y-3787 9 31d:ES HAS: o9 A
0T 9 W S

frorfa 11 soam FIT & m et ¥ -39 ¥ J 3fd:@e a9t 81 d9 W@l L&l
THH 81y =m(x—d) e (4)
feafg (1) o we afvfa @ faenefl @ 39 gt & g T T 2

1 .
IETEIT 9 w@ﬁ%ﬁwfﬂf@qwmtane:?aﬁe%@waaﬂa
g 3R (§) y-Sfame - %% (ii) x-3id:@E 4 7|
7 () Fel 3@ ) e =m=tan O = %ﬁ?y-&%f:@%’e:—%wm, [ RCS

w9 3T g (3) W W@ H GHIH yzéx—% T 2y—x+3=0 2, S 31efe
TR B

. 1
(i1) "’Jﬁ,mztane =53ﬁ?d:4
TafeTy, Se-SiaEE T IR G (4) ¥ @ w wm

y=%(x—4) qM 2y—x+4=0,
2, S s1efie w2
L Y

10.3.5 3id:@e-&®q (Intercept - form) \\A
FHeqal wifew f6 Tw @ L, x-eiaEe A 0.5
a 3R y-3qATE b T T Teqdl L, x-3987
g fag (a, 0) AR y-31a1 ¥ Ty (0, b)) W
faerdt @ (3T 10.16) |

@ & 3 fog w9 g |

0
(x—a) a1 ay=-bx+ab,

0=
Y O0—a

Ok
[
-
e
\
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X,y
37 —4==1
A a b

TH YR, x-3187 SN y-318 ¥ HAI: ¢ N b A S drell @ hl qHHO
fefafead € - §+%=1 .. (5)
SETETOT 10 Ueh @1 1 HHIHOT 1A HIFST S x- 3R y-3181 | o9l 3 3R 2 o
Fd:Ee T B

T TRl q = -3 AR b = 2. IUFa Ad:@e ®Y (5) G I@M KT GHIHIOT

i+%=1 A 2x-3y+6=0

10.3.6 @& &9 (Normal form) %eq sitae foh F=fafad aiw Hfed A Th
TR @ T B

() 7o o3 9 W@ W 9 & dal
(i) o TH ¥ x-37&1 o o9 w1 HO|

Y
Y N
L
L N ]
N A
A
p/ N\
! ®
o " , N \ N
' fai X' € X
X< ™ s X N Mo |07
A4 A4
Y’ @) (i) Y
L H H
N L
X' €& \ M O S5 X X'& O/\ M /,\ X
< | o) rd AN T 7
. /P I AN
A A
A4 A4

Y
(iiii) 341?7&[ 10.17 (iv)
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T fifee foF L uw W@ @ fEet ga fag 0 9 oifas g OA = p 3R oA
x-318 R OA % o &1 S0 LXOA = 0. FiE a1 § @1 Lt Guel feafaai emenfa
10.17 ® <9 Wt 21 o1, THN SE¥A Ll @ 3R 3 R Tk fog 91 T 21 9w
feafd o x-3181 W AM @9 STl T €1
T feafa ¥, OM:pcosOJﬁ'(MA: p sin @, 38 YHR Ty A ficens
(pcos&),psinOJ)%l

3Heh Afdfe @1 L, OA W o« 2l

WILF & = — ! S =_=2=2
OA ST & tan ® sin ®

34 YR, Wl L @ —C.OSO) 2 3R f6g A (pcoso, psine) 30 | ferd 2
sin®

sqfaT, fog-gra ®9 9 @1 &1 g

COS®

y—psino=- (x=pcosw) A xcos ®+ ysin @ = p(sin’® + cos’®)

sin ®

A xcos ®+ysin®=p.
31d:, gt fag @ ofifess g p 3R o9 x-3781 T @a o <" HI0 @ a1
G 30 YRR 8 xcos® + ysin®=p .. (6)

SETET0T 11 @ 1 GHIH A Fifee STt ga Y
fag 4 wifass g8 4 HE IR oA x-3781 9o o9 & T
a0 15° 71 \

T TET B G € p=4 3R 0= 15" (3Mhfa 10.18).

\/§+1 3ﬁ?
NG}

. 3-1 :
sin 15°= > (F?) 15 >X

SHF w9 w9 (6) W @ B FHE ST 10.18

3+l A3-1
xcos15°+ ysin15°=4 x+ =4 W (B+l)x+(/B3-1)y=8/2
Y N (V3 +1)e+(V3-1)y

Ad, cos 15° =

21 T sl wefieRr B
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SETETUT 12 HRALIEE A F SR WH a™ K Tk e THiehol o1 Tqe & &1 f&an
TfFK=273%9 F=323R K=373SaF=212dK® Fd T ¥ =5 ®ifoC
AR F o 99 04 HifST saih K=0

1 hou HITT o F, x-3787 o TR R K, y-2787 offeel & @ XY-aa o &6
fag (32,273) 3R (212, 373) fera ®1 <1 foig &9 g @ fag (F, K) & 51 G 8H orel
iRt Frefafed © :

373-273 100
K-273= - K-273=——(F-32
212-32 (F-32) =1 180( )
5
0 Kza(F—32)+273 (1)
& it ey g1 w@ K =0, 9 (1) 9,
2
0=§(F—32)+273 a F-32 =— 735X9=— 491.4 I F= —459.4

Ferfeuer Tafe: g9 Sd € for Y@ o GHiehtl o1 Weiad 9 y=mx+c® : F &l
x-3187 o TR S K 1 y-3781 o STIRY A gU & THIHT

K=mF+c .. (1)
& w9 H o ghd &1 g (1) fags (32, 273) 3R (212, 373) @ G B €,
gHfeTy,

273 =32m+c .. (2)
S 373=212m+c¢ .. (3)
5 2297
(2) 3R (3) ® T FH I, m:gaﬁu:T
(1) § m3R ¢ & 99 WH T,
5 +2297 @

S for srvfie way €1 S9 K =0, (4) ¥ F=—459.4 9 gl 2l

@ oot | 50 S R R S y = mx+ ¢, H q SR, A m 3R e &1 T
SR Y T I o w Y S A g H & foru @y e
ST qeft SERON W TH @ k1 GHR A ke & e S wfae 7@ R
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gyATaet 10.2

9T 1 W § Tk, W T FHIHOT A SIS S S T gidel sl S s ®

1.

(8]

A . A W

x- 3R y-31ef o wefeRt fafem)

e [q| % AR fag (- 4,3) ¥ WM =t |

f&g (0, 0) & WM =reft 3R &1 m St
fiig (2, 24/3) & W el 3 x-3 § 750 B W FH g

et g o o AR x-3781 i 3 3hE HT U W Alesg T 941 @rel-2 et
e fig @ TR y-3781 I 2 THE F1 50 W W08 HE arelt 3R -H1 o= fwn
o 91 30° T HI0T a9 e

7. fagefi (-1, 1) 3R (2, -4) ¥ v gul

10.

11.

12.

13.

14.

15.

16.

3G @1 FH G F6 FifSe et ga f6g @ affas it 5 e IR o,
¥ x-318 G 30° 1 HI0 ST B

APQR S TS P (2, 1), Q (-2, 3) R R (4,5) €1 ¥ R & S el Aifedent 1
HHIHROT T1d SHifSTl

(=3,5) ¥ BT M @t SR g (2, 5) 3R (=3, 6) @ W oreft W W el i
T FHIHI F1G hife)

T @ (10) qen (23) foget #1 faem ol Y@ @ W d@d © 99 3! 1
noh A | fafsra St €1 @ w1 g 9w

Tk @1 H1 GHIHT T I <t FEenerl @ M ofd @ Hred ¢ ok fag (2,
3) W et 2

93 (2,2) ¥ S aTelt @1 1 THHIUT T it frdeh gR1 o1el ¥ He Ad:@el
1AM 9 B

i (0,2) & ST AT 3 o o7 %aawmﬁwwmwwam

FITSTI Hk THIM 3TN y-3787 1 Got foig 2 3 A A1 T W qfa=ag
T W &1 gHiR ot Jd Fife)

o1 fag & fordt Y@ W ren T ofw Y@ 9 f6g (-2, 9) W fern 7, W@ w
Rl F1d HIfT)

A H B H e L (S §) Sfewa® a9 C %1 Waw e 81 Tk T o
I L=124.942 5o C=20 3R L=125.1345a C=110%!, dILH C & 9= &
EESICAIE I
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17. gt 39 wer &1 @ ufd Tw 980 foeX 3¥, 14 %. Ufd faex & W& ¥ iR
1220 T2 g4 16 &. i Teiet & 9@ @ o= Hena 21 forehd 9o a1 @ & 7e
o TeY &l @ OFd gC I8 A HifS fw 9fa gwme o7 e U 17 © gfa
et o e | a9 Fehal ©7?

18. 3f&fl o ote @@ 1 W fag P (q, b) 21 R@Ewy fF W w1 g
Xy
PR

19. 3fefl o o9 W@rEs @ g R (b, k), 1:2 o 3 o fasem s €1 @
Rl F1d SHIfT)

20. @ % GHIH H Hheqd & YA A gU 95 Hifve fod 0= 695 (30),
(-2, -2) 3 (8, 2) W@ T

10.4 @1 kT =9 HIERTUT (General Equation of a Line)

oot shenstl W T |1 =R AR oF T i AU FHH Ax + By + C = 0, &1

e fepan Sel A, B 3R C , U0 ordfash 3R & f A IR B wh @i g4 =& 2

THRTOT Ax + By + C = 0 1 S@ifes ded T T 3@l el 81 gHfery, 5id A 3R

BU& T YA Tl & dl Ax + By + C = 0, % &Y 1 FIZ GHIHIU @ FT Ik

e et (General linear equation) 3T JWGT AT AT THIRTOT (General

equation) shgedTdl 2

10.4.1 Ax + By + C = 0 o fafS= &9 (Different forms of Ax + By + C = 0)

gt i FAfafaa gferanst g1 @1 o gHiee o fafy= & o uiaia fea

S Gehal 2l
(a) TIA-3Ta:@E U (Slope-intercept form) KB # 0, Ax + By + C = 0 &l

A C A
y= BX B qA y=mx+c .. (D)
et mz—% 3ﬁ?c=—% o ®q | fom@n s g 2
T S & Toh GHieRT0T (1) 39 @ 1 Ble-37d:@s ®9 2 fSEh! @ ?,@ﬁ?

y-siteeis — = #1 A =0, x= . 5 7 oA i # o

C
T AR i x-31d @ —X%I
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(b) 3TA:@S-®U (Intercept form) A C =0, a Ax + By+C=0 =T

X y X oy
SR A | 22
¢ C T (D)
A B
C C
i ——— R p= ——
STl a A b B

T A © foF RO (1) 39 @1 o GHI0 F Sid:EE €9 2 A9 SHEN:
.. C .. C.
x-S A?:ﬁTy—?ﬂﬁ:@_s' B%l

Iz C=0,@ Ax + By + C = 0% Ax + By = 0, o <1 waa1 & st gt fag
¥ I Al TE § @ik wafen, sel w Y@ s 2

(¢) @a ®U (Normal form) HH fifse fov Tt Ax + By+C=0
Ax+By=—CI}Iﬁl"«—\ﬁ?l?f%@Taﬂﬂﬁ“@qxcosw+ysinw=p%,aﬁ'p®ﬁ§@
W@ R T M A FT AR & 3R o, 9 TS x-378 KT TR M S < HT I
¢ zofee, Al iRt g9 € e

A B _C
= -v— .. (D

cos ® Sin® P

e coswz—%@?sinm=—%§mﬁ@?ﬂ%l

2 2
. Ap) ( Bp)
e 0+ zmz(—— +-—=] =1
sin“®+cos C C
el 192=—C2 o opmt
A’+B’ JA+B’
Tgfag COS® :J_FL I sinw :iL,
’A2+B2 ’A2+B2

TH YR, FHHO Ax + By + C = 0 1 @ &9

XCcos®+ysin®w=p
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Gﬁ'cosm:i\/ﬁ, sinmzi\/% 3R p:i\/ﬁ %

gl &1 Sfod =M 39 YR fa S @ fF p o @)

SEETOT 13 Wk W@ 1 WOl 3x — 4y + 10 = 0 81 THeh (i) @ (ii) x-3R
y-3d@e [1d SIS

7 (i) fan g wHiehTor 3x —4y + 10 = 0 &1

3,43
y=g s (D)
for@n < "ehal B1 (1) &1 qely =mx + ¢, ¥ & W ed I € &6 & g2 @ *1 o

3
m=Z%I

(i) FHIRTOT 3x — 4y + 10 = 0 1 @ YhX it fer@n S Fehel ©

3x—4y=-10 =

105 . (2)
(2) = o f+%=1,@mﬁmﬁqﬁ%’ﬁﬁx-aﬁ:@%’
a

a=—?3ﬁ1y-aﬁ:@%’b=%%l

SETETUT 14 FHHT [3x+ y—8 =0 Fl @ €I § AR HITTT 3 pdM 0 9
M SISl

wol g gt
\/§x+y—8:0 - (D
B J(B) )2 F R w
§x+%y=4 I xcos30°+ y sin30°=4 - (2

(2) ‘clﬁchosoc+ysinoc=p,@ﬂﬂﬁﬂ,%’qp=43ﬁ'{ o =30° I 2l

2020-21



238 ot

SETETT 15 y—[3x—5 = 03 3y — x+ 6 = 0 T & = F1 FH07 7 FHHfor)

T & g
y=Bx=5=07 y=13x+5 (D)
1
_ = x-243
o By-x+6=0T = 55"2V3 .2

1
i@(l)aﬁmmlzﬁﬁ'{i@Q)ﬁmmz:ﬁ%I
Tl et & s AR (A % 0) T UK ®

tane: w
T— . (3)

m, R om, % AF (3) H W R,
1

ﬁ_‘g ‘ 1-3| 1

tan0 = = =

1+\/§><L 2\/§ \/§

NE]

S99 0 =30°. 9T =il ©1 37d: <A {@isdi o &= shivr 41 dl 30°a;
180° —30° = 150° &1

SETETUT 16 SE B A T ax+biy+e=0 3R ar¥+b2y+c2=0 Slb b,#0

Gy T & At L= L sirGiy e ® AR aaatbib, =0,

1 by

ol T W@t ferdt S gt €

y=-Hx-2 (1)

b, b,
3R y=-8x-2 (2
b b @

T@st (1) R (2) ®F e %A om= — 4 R om,= -2 ¥
b by
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@ (i) vE e e, A = m, fR T e g - = g A=
b1 b, b b

(i) et o« &t ARk mm, = - 1, 598 9 g €
%%leaa +bb,=0
SEETOT 17 x—2y+3=0 R @9 3R f&6g (1, -2) T T =l @ &1 qHwm
1A RS

T A TE W@ x—2y+3=07R1

1 3
y=ox+y foran S SRl 7 . (D

@ (1) #t T ml=%.%|wm,%@(1)é?aﬁ%@#rm

mz__iz—z 2l
n,
Tl —2 arelt 3R g (1, —2) ¥ S el W@ 1 GHen
y=(2)==2(x-1) A y= -2x,
2, S erefiee weteRtor B

10.5 t= fog =t @ T (Distance of a Point From a Line)
w fag w1 foedt W@ 9 30 Y

fag @ =T W T AD L:Ax+By+C=0 T
F A€ 21 um fifen fw
L:Ax+By+C=0T& W& ¥,
et fag P (x, y) | T 47
f9g P9 @1 W @4 PL @ifau
(aTeRfa 10.19) R @ x-37&
3R y-3787 1 HAY: Q IR, W
foerdt 2 df 57 fageti o fadene

o-50) ainr[0-5 ] &
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519t PQR &1 &5t frfafiad wehR @ fofan 1 gehan 2:

2 &% (APQR)
QR

ﬁamFNAPQR%:%PNLQRfHH@ PM = .. (D)

oY & APQR &1 &% = %‘ (0+%j+(—%(—%—leJrO(yl—O)‘

1| C Cc ¢?
—|x =+ y,—+t——
2B A AB

C
M, 2 APQR I &%l = ‘E‘ |Axi+By,+C|, iR

2 2
— C C _£ 2 2
QR‘J((”XJ *( B~ 0) “AB\ VA'+B
APQR o &5%el 3IRQR & dF (1) ® T |,

M=| Axl+By1+C|

P
\/A2+B2

_|Ax+By+C
\/A2+B2
39 YR, 3 (x,, y) ¥ @1 Ax + By+ C = 0 &1 Wifas 0 (d) T TFR T :

a

|Ax+By,+C
d =
VA?+B?
10.5.1 Fﬁ QAT 3@t o ST ot Q'ﬁ' (Distance between two parallel lines) T4
S € o T T@nsti i e SHE B § 1 e, THia W 39 w9 o fert s
gHd

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

%@T(l)x-airaqt%l‘gA[—%, OJﬁuﬁﬁzwﬁ@\wa@rﬁrlo.zoﬁﬁ@mw

21T el & o= w1 g, fog A @ W@ (2) W we Hi e 21 gEian, e (1)
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9 U, Eﬁ TR et y=mx+cl3ﬁ1 y=mx+c2av_3ﬁ?[ EQl 3;{3[

|C1_CZ|
d=-121
1+m2
I Y@t s w9 § & T § $1oiq Ax+ By+C, =0 3R Ax+By+C, =0,
|C1_C2|
Bk 1= o 1 w9 & 2
forneff 39 = W H GRS 7
FarEtor 18 fag (3,-5) 1 W1 3x -4y 26=0¥ T F@ iUl
T g W1 3x-4y-26=0 (1)

(1) &1 o @1 & 9% GHHO Ax + By + C =0, ¥ & W, 89 UM 8:
A=3,B=-43RC=-26

fean gam &g (x, y) = (3,-5) 71 fau fog =1 Y@ 9 @
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L] Ax,+By, +C| [33+(-4)(-5)-26 3
. A?+B? [32+(_4)2 5 SEF:Ts:%I
SETETUT 19 FHI W8t 3x — 4y +7 = 0 SR 3x — 4y + 5= 0 o= &1 g0 F1d S
T W A=3,B=-4,C =73RC, =5 3@, snfe f

go_17-8 2

3 (4) S

1. Trefafad gHmon =1 ge-3id:Es 9 § ®0did Hiey 31 39eh @/ qell
y-3{d:@e T hifau:
() x+7y=0 () 6x+3y—-5=0 (i) y =0

2. TreAfafea el & 3id:Es &9 § SR HIfT 3R 31efl T 576 g oo
WW@@'WE S8
() 3x+2y-12=0 (i) 4x-3y=6 (i) 3y+2=0.

3. frafafad afiwot #1 o9 9 5 S9@ia sifse) 396t ga 65 9 @ifas gfar
AN o U1 ¥ x-318] o e BT HIUN A BT :
() x-3y+8=0 (i) y-2=0 (i) x-y=4.

4. 98 (-1, 1) | W@ 12(x + 6) = 5(y - 2) ¥ T I Hifs@l

5. x—aamﬁgaﬁaﬁamaﬁﬁqﬁﬂﬁ%@§+%=1@§ﬂﬁ4m%|

6. TR TEE % 4w g 9 HR
() 15x+8y—34=03 15x+8y+31=0 (i) I(x +y) +p=03R[ (x+ y)—r =0

7. W 3x—4y+2=0 o GHiQR AR 65 (-2, 3) W S el W@ w1 GHHO 6
EalSIy

8. Wl x—Ty+5=0W od N x-3(qTE 3 oAl @1 T GHHWOT T i)

9. i’@T3ﬁ\/§x+y:13ﬁTx+\/§y:1a55ﬁﬁaﬂWWaﬁml

10. fagati (b, 3) 3R (4, 1) ¥ <9 aef W@, WI Tx—9y—19=07h TR |
yiaese wdl 81 h 1 T 1A BT
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11. fag i fF g (x,y) @ S el 31 W1 Ax + By + C=07F T @1 &
THRTT A (x—x) + B (y—y) = 0 2|

12. f43 (2, 3) @ 9H @t < W@ WER 60° % HI0 W Gfasss w21 g Th
@ H A 2 ® A T [ T GO A ife

13. fagedt (3, 4) @R (-1, 2) ! foeW ol t@rEe & " FafgasS @i
HHIRTOT 1A IS

14. T (-1,3) 3@ 3x—4y—16=0 R S T UK o =M @ HifC)

15. gt a5 @ W1 y = mx + ¢ W Sl T e W@ 9 fag (-1, 2) W oo 2l
m 3N ¢ o HE F1d SIS

16. afg p 3 g ®ue: ga fag @& I@me xcosO— ysinh = kcos20 3R
xse09+ycosece=k,tl'{ﬂ.ﬁfaﬁ@ﬁﬁ%ﬁﬁ@aﬁﬁ’q%pz+4qz=kz.

17. 39St A (2,3),B (4,-1) R C (1,2) 9Tt 5191 ABC o 3§ AW SHH Tq@ =
W @e STl T @1 o 1 SaTE qel WHIhOl S iy

18. AR p 7 fog ¥ 30 W@ W T @9 &I @6k ol 96 R 8 | H 39a: @S

1 1 1
. =+ —
a ﬁ?b%ﬁ, a femmst fo p2 a2 b

fafaer  3qrgyur

FEETOT 20 af€ Y@ 2x+y—-3=0, 5x+ky—3=0 3 3x—y—2=0 HIH
(concurrent) % T kP HE TSI

& < T S et € 4 o Uk wets fog @ gent wie srufq fal | Tanet
1 Wiaesg fag el Y@ w el g el & W €

2x+y-3=0 .. (D
Sx+ky-3=0 .. (2)
3x—y-2=0 .. (3)
(1) R (3) =l a9 oA fafe ° ga e W,
al u ! aqA ox=1y=1

23 9+4 —2-3
zfere, <1 et w1 giawss fag (1, 1) 2?1 9 sudw bl e e € fag
(1, 1) g (2) sl Gqe o 569

5S1+k1-3=07 j=—2
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SEE0r 21 TS P4, 1) W @1 4x—y =0 U 39 @1 o TR T FHifoQ s
¥ x-318 ¥ 135° T HI07 ST 2 Y

N

A @Aa-y=0 () N\
@ (1) ® fag P4, 1)@ 0, yodx
foet o= @ o ofRE, 9| &
% foe o < el % wReaR Q4
g =1 1 ST T2 3He foTT &1
e 3EA TN T GHIHIO U

(3Tmepfd 10.21)1 IO @1 & A
TR (tangent) 135° = — 1

>X
()
T -1 @l eiR fag P4, ¥ \\
S dTell [T T THRTT 34-@[%[10.21

P@4,1)
135°

y—1l=—1x—4) A x+y-5=0 .. (2)
(1) 3R (2) 1 A 8 W, 80 x=1 3 y=49Q & 31a: I L@ =1 gfess foig
Q(1,4) 1 3@ W@ (1) = fag (4,1) 9 W@ (2) & ke g =P 4, 1) 3R Q
(1, 4) fogsti = &= =t 0

= JO-9)2+ (4-1)2 =342

SETEYUT 22 heddl d gU TR Y
W @ fag & feu 3dv =t @@ 1
w1 w €, f6g (1, 2) 1 W@
x—3y+4=0% ufafaa =@
i

&AM ST Q (b, k) fag

P (1,2) 1 @t

x-3y+4=0 .. (D)
T yfafes 21
zafe, @ (1) W@EE PQ
w9 TEfgeeE ©

(3R 10.22)1
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-1

oz PQHI 7 = Wx—3y+4=0F1 @’

e L O -2
-1 1

3

, C(h+1 k+2 .

3R PQ &1 HeA fag HWW[TTJWW (1) i g wom g
@—3(Mj+4=0 T h—3k=-3 e (3)
2 2

(2) 3 (3) ! 8 HE W, 89 U © h:%@ﬁ?k:%.

ara: fag (1, 2) =1 @ (1) ¥ wiafsa [QZJ%I

55
IETETUT 23 IMET foh Tamed

2
c1—c
Yy=mX+c,y=mx+c, Ax=0" 54 Y= F1 &ha (1 2) 2l

2|m1—m2|
7ol & @ § y
y=mx+c, .. (D) y=m,yxtc, A
)7=g12x+C2 g; ‘} 0, c) y=m x+c,
x= cee
ww%ﬁ’ﬁi—@-{yzmx+ci'@'[
x =0 (y-218) &1 95 (0, ¢) W fHamdt .
21 safee e (1) 9 (3) T 9 o
st % @ @ P (0, ¢) ¥R Pl
Q (0, c,) ¥ (aFfa 10.23) 1w i /( »€)
TR (1) 3R (2) B T FH S
0
W g B (1) 3R (2) w5 ' pd \

FH W, T I § MR 10.23
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(Cz _Cl) (mlcz—mzcl)
X= qdq y=———~
(ml_mz) (ml—mz)
zafery, s &1 dew oY R (e=c)  (me,—myq) 3
, (ml—mz) ' (ml—mz)
3@, IS 1 &a%a 2
:l 0. [M_CZJ+ G ¢ (CZ_CI)-I—O. [Cl _mlcz—mzcl] _ (CZ—CI) %
2 my—m, m, —m, m, —m, 2|my—my|

SETETUT 24 T W@ 39 YR 8 foh 3@eht W@efl 5x—y+4 =03 3x+4y-4=0%
= w1 YErEe 65 (1, 5) R GEfgaifea el @ $8eh T o S|

&l ﬁ@ﬁi’@T‘i"Sx—y+4=0 (D
3x+4y—4=0 (2)

T ST i erefe W (1) @R (2) TEsd ® wEe: (o, B,) R0, B,) g ®

Hidesg it @ (3Tepa 10.24) 1

((x’l’ Bl)
7 ¢1,5)
.4 1
i (al’ BZ)
/
X’ X
39/9 o

S5x-y+4=0 Y 3x+4y—-4=0
3TRfd 10.24
ERINLS Sa,—B,+4=0 3R 30, +4p,-4=0
4-3
q 61:5a1+4 3%; Bzz 4(12

2020-21



WA Wi 247

T fon € e enfe Y@ &1 (o, B) W (o, B,) F d9 F @ w1 A fag
(1,5) %1

Tafe, Uty g Bitbe
2 2
5011+4+4_3°‘2
Rl o, + 0, =2 3 5 4 =5,
Rl o + 0o, =2 3R 200, -3 0, =20 - (3)
o, o, & THF o fAT (3) F FHHEON B T FE R, TH AW €
26 20 26 222
=— =— : =5—+4=—
M=z T wThy BT,
(15) 3R (o, B) T S arelt Aefiee 3@ w1 iR
222 4
s B3 __23
y=5= (x=1)zx y-5= (x—1)
=1 26,
23

T 107x—3y-92 =0, 5 fof 1efie @ 1 g 2
SETETUT 25 TRy foh Wep e fag, freeht < W@red 3x—2y =53 3x+2y=5%
Tt gu ], 1 99 T @ e
T & @ 3x-2y=5 o (1)
3R 3x+2y=5 %l  (2)
M AT 1 65 (b, k) 7 et W@ (1) 3R (2) 9@ 040 9uH 21 safery
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