3-TSZIT"J

"{T{?'r Wﬁ (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 sfiweRT (Introduction)

T AT qeerdt el H fgforfa frdvnien wenfufa @
uRfed & ¥ 2 gera: Te sentu SR serfhafa
A B SISO o YAN W SHKG T HHes S
HIYH YA HIErEl SRie Ud s Rene Descartes
9 1637 ¥ Y1 3T Q& La Gemoetry H foham ol
Y T § S oF 2999 § 9%h oh FHIh0l 1 faar
qe Gafd avelfier fafesl w1 9Rw gem sifufa e
WWWWWWW(AnaIﬁEaI
Geometry) o &9 H Secifigd eidl €1 ol wansii § gu
fodrier Senfafa w1 eteerm wrw fopen 2, forad 5o Fdenen
et fdenar qat, aa ¥ faigsti i smeifaa e, 11 fage

RenéDescartes

(1596 -1650 A.D.)

o = w1 g, faaH T Tt & aR H st R 71 weft ehew e s
SIfafd o MR (basics) €1 3TET &H, qddd! wensti o sreaaq ot 78 fadenes sanfafa

1 TOT Y| TR o T, XY-ael | (6, 4) 3R (3,

(3,0)

0) fagatioF Herd ¥ e & eRfd 10.1 § W&RA O
foran T 2

[ I TR 65 (6, — 4) ¥ x-319 & o™
y-3781 T 6 TohTE T W R 0T y-37e7 o SR x-37
Y 4 3hE W W R T TR &g (30) oF x-2741 &

SR y-W W 3 TR W W AR xIH W YTy,

W W2

> X
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T frefafad weegel gt @ ot s fwan 2
L P, y) 3R Q (x,y,) faigedl & o= =1 <

PQ | x—x y-y @
IR, (6, — 4) 3R (3, 0) fagent ok <frwr w1 @

\/(3—6)2 + (0+4) =/ 9416 =53HTE Bl
(% y,) @R (x, y,) figel i e et Yarde &1 m ¥ sffaad w0 o

g o Bl [mxz+nxl my2+nylj 5

m+n ' m+n

sqeeond, 3@ fag o e W OA(L, - 3) @R B (-3, 9) % fHemd am

Yarge & 1: 39 st fh e ¥, gur x=%=o K

1.9 3. 3 .
15 7
I11. ﬁr@rﬂrmﬁ?ﬁ(m=n,a’l(xlqyl)3ﬁ'{(x2,y2)1%|33ﬁaﬁﬁaﬁaﬁi‘@mﬁv‘

. . Xi+x2 Y1tY, :
qwﬁg%ﬁﬁﬂm(—z o j%\w

V. (XY, (%, Y,) 33ﬁ?(x3, AR ECE R E R E R B

y

|
5| Xt Y, ¥Ys X2 ¥Y; Y, XY Y, | aﬁ%ﬁﬂé%l
ST, Tk T foges 9 (4, 4), (3,-2) 3R (-3, 16) %,

IUHT &TFA = %|4(—2—16)+3(16—4)+(—3)(4+2)|=@=27‘o|ﬁ EEIER
fraguit =g Bt ABC &1 e9%hel 4 8, df €1 fag A, B iR C © W@ R &
B 3?8‘??[\& @ (collinear) 2l

34 1A |, g0 fdenes Sfhfd o S1eded il Werd S STehfa-wia @
o AT o STEAIA B Fad I W | SHeh! Tl ok BId gY 3@, SAfh & Th
AT Hehoudl & 3N AN ek Siod o 9e o ogd vk Ud SyAnt €1 9
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witaferd €1 el e Sevd W@ &1 s feau € fwes fag @ (slope) &

TRl ST EYTH
10.2 @1 <kt BT (Slopeof aline)

fdenien qot ® T @1 x-31%, o WY qY K0 A 7, SRR Gl B &1 R0 9

(A fST) S 3@ |, x-3787 i oATeHes &9 o
1o S €, @ |, 1 gehra (Inclination of the
line |) el 81 TT<qdl 0° < § <180° (3Tehfd
10.2)1

e @ € R x-31e W Furd e
FohTa 0° BIl €1 Teh Fed W@ (y-3el o GHiH
T y-31e] TR HU) 1 gehra 90°

uftarer 1 af€ o freht W@ | @1 gwE g,
tan O %1 @I | ] T Fad o

o @ TSTEeht gehte 90° €, SUh! @rel i
& 21 T 1@ H1 B HI m Y oF I &1 3
TR M= tan 6, 6 # 90° & @I ST Hehel & T

Y

|

4
3TTeRfd 10.2

X 3181 1 1ol Y © 3R y 3Tel 1 @ qrtd e R

10.2.1 ¥@T &t @7, W I UT g fog fe@ 7w & (Slope of a line when

coordinates of any two points on the line are given) 9 sFd €, T afg @ W@ W
< feig = &, @t e qofaan gRenfia gt €1 31d: B9 W@ 1 o 1 38 W fu < faget

o fadersl & 9% | Ta FA 2

g9 oifee f& T Hew (non-
vertical) @1 |, fo&am ECIE] 9%, ™ T
fag P(x, y,) 3 Q(x,, y,) & Toseaan
X, # X, AFA W x-J& T A B,
et g fenfid =€ &1 %@ | 1 g
0, =TI A1 AfYF I B Wkl ¢1 T
Tl feorfaal w foeR w5 2l

X—3g W QR T RQ W PM @i

Y
A

l
Q(x,, 3,

P (xl’ yl) e M

[ >X

/]
difey (emeRfa 10.3 (i) 3R (i) § @it L0

T 7

R
3eRfa 10. 3 (i)
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9| S @ FEHI0 € AH 103 (i), § LMPQ= 6
AT 3@ | 1 & = m= tan 0 . (1)

@:)b_yl

g s AMPQ ¥, tane:MP — .. (2

wH (1) 7o (2) ¥, 58 T ¥ fm m %

Xl

ZOT || S 0 3Tk T ?
3meRfd 10.3 (i) ®, ZMPQ = 180° — 6.
T|fAT, 6 = 180° — ZMPQ. N
313[,')\_@'[ | &t @ =m=tan 0 \Q(xzayz)
= tan ( 180° — ZMPQ)
= —tan AMPQ l

MQ Yo W Yo=Y °
TOMP X X% XX ML 180=OCN P (x,y)
wed: A qEmet ® fag (x,y,) @R \6\
(X, y,) & ST At @ = e 1 > X
O] R N
m 2N 3TeRf 10. 3 (i)
X X
10.2.2 @ T@reil & WATW 3 WEY od giq @ Gfdae (Conditions for
parallelism and perpendicularity of lines) M wifsw fF e e | ek | &
@1, S U fAde @ H § R m A mEI Ay
ST fF 57 goma wee: o sRB R afg | e 4
|, FHIeR T@TEE (STFfT 10.4) T 37 Fohrd T9H N

> =<

gul N

e o =P, ¥ tan o = tan B

g4y m, =m,, 37eifq STk BT SR 2 B o
foretma: afz & st | 3R |, % o e B >X
e m, =m, © NN
qd tan o = tan f3 3R 10. 4

T (tangent) He o U ¥ (0° R 180° %k <), oo =P
1d: @ g §)
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;< Hedw W@t |, SR, WA et € A s ¥
A Al ITh T TAA B N
afs Yt | o |, e wa € (ampfa 105), @@ L g
B=oa+90°.

7z

s4feTT,  tan B = tan (o + 90°) A B
1 >X
= —cota= t KO \
an 3MFfI 10,5
1
ERIGY m= Rl m m =-1

faefm@: I m m, = — 1, FA tan o tan B = 1.
qd, tan o0 =— cot = tan (B + 90°) A tan (f — 90°)
TEfIE, o R P SR 90° B
a1, @ || #R |, TR @9 €l
3T: T HEW W || 3R |, WER w9 B € Al SR et A ST o1 TR
FUTcH S 2l

S

e, frafafad Seeor w faar 1
FETET0T 1 39 W@RT o BT A HIfST S
(a) (3,-2)3R (-1, 4) fogali ¥ gt v €,
(b) (3,—2) 3R (7, 2) fogali ¥ gt v €,
(¢) (3,-2)3R (3, 4) fogai ¥ gt ot 2,
(d) [ X318 § 60° H1 HI07 T 2
g (a) (3,-2) 3R (-1, 4) fagei @ WM el @ w1 e«
4-(=2) 6 3
M= 3 "4 ¢
(b) (3,—2) 3R (7,-2) feigeti & WM @t W@ *1 @
2-(=2) 0
DL
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(c) (3,—2) 3R (3, 4) fageni @ WM areht T *1 @

_4-(=2)_6 .
M= =S e o 2

(d) Il W@ #1 g o= 60° | AT, W FT BT
m=tan 60° = /3 2|
10.2.3 g ¥@rait’ @ ater T &7 (Angle between two lines) & &9 W& aa § feerm

T & e et 3 AR § BER S

¥ q9 2@ ¥ oA @ 3 End ghesee Y L, .
FHLA B A FHIA B S F@T 'H QY !
st S A S AT S we 9

M AT S e L3
L, % @@ %A m 3R mgl 3k

L3R L, % Fh FI: o 3R o, 7
Gl o, o,
>X

m, tano, 3R m, tana, / o \/
T WA ® for v & W e

TR A ® 99 o <1 SiuifgE s

o T oA 2 W uE € T el FIq10.6

T HIT 1 AR 180° €1 HH WY fF YEnew L SR L, % e Hew Hiure 3R ¢

g (3Tl 10.6)1 T

6=oc2—oc131ﬁToc1,oc2 # 90°

_tanacz—tanac1 __ m, —m (Wﬁl+mmz¢0)
1

_1+tanaltana2 I+mm,

THATT, tan O = tan (o, — )

A o =180°—6

%9 b tan ¢ = tan (180°—0)=—tan 6 = AL
- T T mmye

31, 3 feufat 3= et &

Fifes 1+ mm, =0

feor: m, —m ~
| =t 1+mm I €, T tan O ¥HTCAS B 3R tan ¢ VTS BT TSrehT
2
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a1 § 9 TR0 BT SR ¢ 3tfersh hior
feafa 11 =g lmz—ml U €, q9 tan § SBUMCHs BN 3R tan ¢ ¥FIHSE €I
+mm,

fSraert o1ef @ 0 S1ferek RIOT TP SR ¢ =T w0 B

T THR, m, SR m, BT Sl @ L SRL, % e w1 = wo (A 6)
T TN T,
mz_ml
1+ mm,

affereh ior (AFT 56 ) ¢ =180°— 0 % TN & Wiw fehan T @ehal 21

tanez‘

, el I+mm,=0 .. (1)

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

1 g A HifSul
T B9 WA € TR m SR m, @1 ol < YEned o e =T 0 39 YR € fR

m-m
1+ mm,

tan0 =

(D)

o 1 I
T M=, m=m3 6=

g (1) § 39 AF ol WoH |

1 1
T 2 m 5
tan— 12 a1 12
4 1 —m 1 —m
2 2
1 1
m — m —
2 o9 2
o9 o B @ 1 1
1 5 m 1 5 m
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| FE10.7
Iq: SHO @1 H e 37 §%| aepfd 10.7 ® 1 SW 1 FRU T foman T B
SEENUT 3 (-2, 6) 3R (4, 8) Teigati =i e areft 3@, (8, 12) 3R (x, 24) fogeti =i
e aTelt ¥@r W @a €1 x 1 AE A i)

8§—-6 2 1
T (-2,6) R (4,8) figel @ I el v A @@ Mg 7673

(8, 12) 3R (x, 24) fageti & <= =reft @ 1 &« mz=24_12=£

X—8 X—8

Fifeh I @ o ghfae, m m, = -1, e o= g €
l>< 12 =-1 391 x=4
3 x-8 Y
10.2.4 @i faigei’ @t @i@ar 1+
(Collinearity of three points) 9 S A
g for 1 wmi @ & e HE e
g1 9% g9F @ areft | @] T €
fog 9@ g oIt €, d sTevas w9 9 AB T BT = BC T &1
9 Hurdt (coincident) It €1 31@: AR B
XY # A, B R C A fdg €, 70 3 — >X
T @ R e Auiq d= fog o g A
(sTpfd 10.8) A 3R ot afs AB /]
! Bl = BC i @<l 3R 10. 8
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SarEtor 4 @4 f§g P (h, k), Q (x, y) FRR (x,y,) T @ | T fEEe
(h=x),-y) =k-y) X -X)
e it foig P,Q iR R¥®@ €, 89 U ©

y, k¥, ¥

PQﬁm=QRﬁmeﬁsﬁqxl h x x

Ky, ¥y,
T X X X
(h=x),-y) =K=-y) (X -X)
SETET0T 5 ST 10.9, § U gk i 1 wHg 3R g 1w & 71 9 @R
T I Q fearfal, s T =0, D=2 3R
ST =23, D=8 ifhd I TS &1 @A HT
Yo T YA ek Td 1 99 Ta
HifsT sterfq g, ¥99 W fRE g&R
e &2

Tel WM oifee fR W@ W wE fug
(T,D)® Sl T¥Ha W D33 frefud 21
gafen, 165 (0, 2), (3, 8) 3R (T, D) W@

21 39 YR

8 2 D 8
— ——T6(T 3) 3(D 8
30 T 3 06 3 3D 8

A D=2T+ 1), i sl gawr 2

Y9t 10,1

1. g 7 | s wgds @ifae e 3 (4, 5), (0, 7), (5,—5) R (—4,-2)
T 3UHT &l W T RIS

2. 2a ST o GHATg e F1 STUR y-2787 o 9 39 YR € fof MR 1 e
fog got fog W 21 fae & ¥ 3wt

3. P(X,y,) 3R Q(x,y,) & &< #1 T T I 5@ : (i) PQ, y-316 F TN
2, (ii) PQ, X-3781 o FHI® |

4. x-318 R T fog F@ HITC S (7, 6) R (3, 4) fogent @ q9@ @ W R

T (D)

OIN,
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10.
11.

12.

13.

14.

R

@1 T BTt T1d HIfT St got f6g I P (0, —4) @@ B (8, 0) faget =1 fiet ot
@rEE & e fag o W g

TEHNIRE W94 o A fom femens o fag (4, 4), (3, 5) 3R (<1, —1) Teh FHBIT
[EEEICTRE ]

IH @1 T GHIHT F1d FHISC ST y-3787 i o7 {90 & Jret w9 7491 3076
HI0T S B

X 1 o8 WH T SHitee frEes g fag (x, — 1), (2,1) 3R (4, 5) W@ |

T g %1 A fru fo fRmemse & fag (—2,-1), 4, 0), (3,3) 3R (3,2) T
FH =G o 9 )

X-3181 3R (3,—1) 31K (4,—2) faigeni =1 fet areft 1@ o o= &1 i1 316 shifey
Teh 1@ 1 BTel O W@l T Tl w1 AT 1 AR S o s ok hivT kT qghe

1
(tangent) 3 2 W@l #1 e q[ St

T W@ (x,Y,) 3R (h, k) ¥ S8 AR @ e me @ ey

K-y =m(h-x).
Ifg = g (h, 0), (a, b) 3R (0, k) T Y@ W € @ fe@ry %+E=l.
SEE SR oY o fEfafEd orates W fEaEr ST (Setd 10.10)0
TG AB &1 @Tel T 1T IR 39ok 941 & 9qs¢ fom o 2010 H e o
BT

(1995, 97)

(1985, 92)

e >x

0 1985 1990 1995 2000 2005 2010

o 3TTeRfa 10.10
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10.3 ¥@r & wHteRtur o fafaa wa (Various Forms of the Equation
of aLine)
TH WA ¢ Toh forell qer o Teord W Y o foigeli i S od et 81 Y 3R faged
% o 1 Tk GaY g9 FEfdiEd gue i g i § s el ¢

TH hY %e Thd ¢ T fean mn fag frdt € g8 Y R feed 227 39 S AR
&1 Teha € T e fagell o W@ W e o ffvea a9 el sheun sifs o XY-
T § P(x,y) T @ fag € L o THishior 2 e g P o e uh T e
TfdeeT Y A1 HIAT FRd € S ohael $€ S9N H T gl § 9 foig P @ L W feer
B, 3T A Tl ¢ T I Fer % UE semiodg gHiwr ©, frE x qen
y S & gfwfaa g #)
319, g0 fafy= gfasl o sidvia @ &1 g R =R &3
10.3.1 &fast waseatar Y@rd (Horizontal and vertical lines) afs Wk &ifas
W L x-3 ¥ agd W e @ W o Yo fog k1 HiC A @ ad —aw
[eThfd 10.11 (a)]| THIAT, @1 Lo @0 A dl y— ad y=—agl foag =1 =

X L A L
y=a A 'S
3 x >L
x==b (__I_)__>
a —
b x=b
X'€ 5 X >X X'€ 5 >X
a.
. w_
R > L
\Z \Z
v v
Y’ Y’
(@ 3R 10.11 (b)

@ 1 feafa W R w5 @ 6 T y-31e & SR a1 A 21 s YR, x-o1e |
b3l W frerd T SealeR 1@ 1 GHIHW A1 df x=ba x= —bT [T 10.11(b)]!

SETETUT 6 el o WHI R (—2,3) W WM el @neti o gHiehtor A it

T STepfa 10,127 st &1 feufeal o T #) x-3781 o AR W1 % Yo g ok
y-fidener 3 2, sfely x-3te o GEiR SR (- 2,3) ¥ WM el W@ 1 GHieh
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y=3 72| T TR, y-3T&1 o TR IR (-2, 3)
g 9 Gt @ &1 gHe x = -2 %
(3TeRfd 10.12)1

10.3.2 farg-grer @7 (Point-slopeform) et
HISC fh P, (X, Y,) Th S @i L, feeht
T me, W fro wh e g @1 9@ ofifse
foh LR Tk W= &g P (x,y) BI( MR 10.3)
a9, IRA 9§, L ! @ 36 YRR ©
myy"\’ﬂﬂﬁ Y Yo MX X ()

‘cl?ﬁ%fagP (X, Y,) L |t faigat
(X, y) o T (1) %! T w1 & N a
#1 HE 3 65 (1) 1 Tge T w2l
zafer TRt (1) d araa § <t g8 @
L 1 HHieL 2

30 YR, fad fag (x, y,) ¥ SH
ot T m W W W fEg (x,y) ® AR

N
7z

Y
N
N
P x=-2 -
T2 y=3
I/ \X
\ 7
v Y
\ 4
Y!
TTeR{d 10.12

Po(xm Y 0) <A m

HAR ol afg g9er Fees TR

y_y0= m(X_X())
1 W2 HW B

3MeRfa 10.13

SEEIOT 7 (—2,3) " S STl @d-4 i @ Sl GHIHO F1q S

T T m=—4 R fam f&6g (x,y,) = (-2,3) 2
SR fag-are ®1 g (1) 9 6 @ B ghEwy -3 = -4 (x+2) A

AX+y+5=0,8 S 1efee T B

10.3.3 g fafg &7 (Two-point form) 7 wfifS @1 L& R fagsti P, (x,y,) 3R P,
(X, y,) ¥ ST & 3R LR o &P (x,y) @ (PR 10.14)1

= fag P, P, iR P W@ ¥, e,
P P %l @l =P P, %l @
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Y
—_— Y=Yi_Y.m % A L
SX=X X2 — X
P2 (xzsyz)
LYY
Y= ) P(x,)
TR, (X, ) AR (X, V) »
fageli & W AR Y@ w N
HHHLT >X
e 0 -
3TTeRfd 10.14
y-y, = u(X— X1) . (2)
X2 — Xi

waretor 8fagat (1,-1) 3R (3, 5) @ B I arelt @1 w1 Tt fefam)

T U X =1y, =—1,x,=3 3R y,=5, fag G (2) F W& H @1 H
G, B9 U §
5=,
y-(1)=2Epey
T —3X+ y+4 =0, snefree g 7

10.3.4 @reT 3ia:@s w4 (Slope-intercept form) wi-w+ g6 TH W@ H1 AH IHHT
2 U1 3T g R TH 3y W FHR T dEe g Bl el

feorfa | wogm sife fF & mat @ Y

L, y-315 W qd fog ¥ ¢ g W ufd=ss A L
FId 7 (3P 10.15)1 T c @ L
y-37d:@e weadl 21 T ®9 4 39 g

¥ Friviier e o Y y-or W et 3, o 109

(0,C) ¥ 38 YHR L &1 me IR I8 9

s Teer 83 (0, ©) W it St 21 safe, X'\/ ) >X
fog-am &9, L 3TTeR{e 10.15

y—-c=m(x-0)
A y=mx+c

TH YR, Tl m A y - e ¢ ol W W g (X, y) hee R shee qft gl
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e y=mx+c .. 3)
2F AT fF ¢ &1 TF YHTSw A1 HOMHS BT AR y-3181 W 0@ HUA: o AT
T 9§ S e

frorfa || e HINT e mael W x-318 9 d 3{d:@s st 81 99 @ L
T 21y =m(x—d) (4
feafg (1) o wet afvfa 9 faenefl @ 9 gt & o & G B

ITEIT 9 wi@aﬁé?wwwmmtane=%,aﬁe%@ww
2 3R (i) y-3id:Ee - %% (i) x-3a e 421

o 1 .. 3 ..
T (1) T8l W H B =m:tane=53ﬁty-m:@€c=—5.mﬁm, TA-3id:@e

T I A (3) @ T T y=oX-2 W 2y-x+3=0 &, 5 e
iR B
(i) F&T, m=tan @ =%3ﬁ1d=4
THfAT, BA-31d: @€ &9 SWH ¥ (4) 9 @1 &1 G
y=%(x—4) T 2y—X+4=0,
2, S erefree TR B

LY
10.3.5 3ia:@S-®Y (I ntercept - form) e \\"
Fifgr f& ws e L, x-adqere ApNSD
a 3R y-37q:@e b At B T L, X-3187
T fig (a, 0) 3R y-211 @ faig (0, b) W
faerdt @ (3Tl 10.16) |
@ & 63 9 g | .
b-0 . @0)
y—O—E(x—a) JT ay=-bx+ab, ok e N
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st~ +2 =1
~a b
TH YR, x-38 W y-31a ¥ HAY: a N b AW s arell @ w1 gHieo
Xy
. ——|——=1
frefafed @ - 1 . (5)

SETETOT 10 Tk @l 1 GHIHT0T A1d HIST S x- S y-3187 | A 3 W 2 o
mzﬁgmél

1 WEla=-3 3T b=2 Sugde fd:@e ®Y (5) @ J@ T FHH

_—X3+%=1 T 2x-3y+6=0
10.3.6 @& @7 (Normal form) sedm sifse for frefafea ise! dfed g Th
T @ 7 2l
() 7@ 53 9 W& W a9 & dail
(i) @9 TI &9 x-31& o &= 1 SO

Y
Y A
A L
L A
S A
A
P\ P
P/ .
o n Y
' & i ~ Xl pa \X
X<o ™ S X N U [V
A4 A\
Y @ (i) v
L A\ H
A L
~ | 1] 0 7 ~ o\ L [
. /P PN\,
A A
\/ \/

Y
(i) 34'@'»'% 10.17 (@iv)
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M <ifSe for L uw W @ foost qat g 0 9 ofifess g OA = p 3 o
X-3181 3R OA o ¥ 1 10T LXOA= . HT1d ac1 | T L Hua ferfqar smepfa
10.17 % <9I T €1 379, AN S29A L1 & 3R 39 W U fag 91 & 71 9w
feafd & x-3181 W AM @ Srell T @1
Ty feafa ¥, OMIpcosm?Fﬁ'{MA= psin @, 38 YHR f9§ A& f=ems
(pcosco,psinco)%l

Tk 3ffafiem @1 L, OA W oid 2l

1 1 CcOoSs

@ILF T = OA =T @ tan ® sin®

T TER, Y@ LA | - o0} sl fig A(peoso, psine) W W fer #

sin®

sqfay, fag-ee &9 9 @1 &1 i

. cos
y— psino=-—

——(X—pcosw) AT Xcos ®+ ysin ® = P(sin’® + cos’®)
sin®

IqA Xcosw+ysinw=p.
3d:, gt fag @ ofifess g p 3R oM x-3781 de1 @a & " HI0 @ a1
GO 30 YRR B X cos © +Ysinm=p .. (6)

SETETOT 11 @ 1 GHIO! {6 Rt e |y

fag o wifesh 50 4 Tl @R o x-o1e1 ae w9 & T

o= FI0T 15° %) '\

7ol 78T W A @ p=4 3 w=15° (M 10.18).

\/§+1 aiik
22

A, cos 15°=

4
. \/g_l . 0
sin 15°= eV (F?) 15 >X

mmm(é)@i@aﬂm 3‘“35&[10.18

\/jﬁlx \fﬁly 4 B 1x 31y 82

Xcos15” ysin15® 473

21 I i gl
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SETET0T 12 BRARIEE M9 F @ik W9 dM K U ash GHiso %1 Gqe & 21
TRFK=273%a F=323R K=373SaF=212AK® Fo U § =FK HifoC
AR F 1 9 F0d HIFT Sath K =0

T hoddl SISy T F, x-3187 o TR R K, y-2187 ofee & a1 XY-aa § &4 <
fag (32,273) 3R (212, 373) feord B1 31 foig ®9 g @ faig (F, K) o g1 G & ol
et frefafed © :

K-273=212-213 (F-32) =t K—273=@(F—32)
212-32 180
0 Kzg(F—32)+273 . (D
I&) afie ey g1 S K =0, 9 (1) 9,

273%9 __ 4914 AT F= —4594

0=§(F—32)+273 a1 F-32=-

enfeuer Taf: g Sd € for Y@ o Gt o1 Weiad &9 y=nx+c® YA: F &l
X-378] o IR SR K 1 y-3181 & Y A gU ed THishom

K=mF+c . (1)
& w9 H o Wehd & g (1) fagE (32, 273) @R (212, 373) 9§ GO B €,
THfery,

273=32m+ ¢ o))
M 373=212m+c -3
(2) ¥R (3) #l & ®H R, ngaﬁiczg
(1) ¥ m3iRk ¢ & oM WA W,

K=2F+ 27 . (4)

S fop arefiee Hee 21 S K =0, (4) ¥ F=—459.4 9 &l 2

o TEoIUT | 3 S R R SO y= mx + ¢, ® & STeR, AMa: maiR c ¥ T
3Rl 1 T L o fAIU eH @1 o GHIRT i T 3 & fou & gfqs =nfeu)
ST qeft SOl # W Y@ 1 GHiehor 9 e & forg & iy i@ R
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gyATaett 10.2

9T 1 W 8 Tk, TN T FHIROT A ST S G T gidel s wqe s €

1.

N

oo M W

x- 3R y-31efi o TRt fafau)

| % AR g (—4,3) ¥ S @t |
fag (0, 0) ¥ WM =Tedt @R & et |

fig (2, 24/3) @ 9 el S x-31 © 75°% FO W g

el fag o o AR x-2187 T 3 THE HT T W Wi=dg T AU TA-2 Al
ot foig @ S y-3187 1 2 TS 1 S0 W Fieag i aell IR x-1 o f&em
% TY 30° T HIV FAH el

7. fagati (-1, 1) 3R (2,-4) ¥ W g
8. W Y@l 1 HHH T HIfSC okt g fog @ wifaes < 5 g IR o,

10.

11.

12.

13.

14.

15.

16.

¥ X-3781 ¥ 30° T 01 ST B

APQR & 3 P (2, 1), Q (-2,3) R R (4, 5) ¥ 3t R ¥ S aredl wifesreht s
THhTT AA HifeTd|

(-3, 5) ¥ B 9 @t 3R fag (2, 5) @R (-3, 6) @ M @l @1 W s W@
T THRLT A HifST

Tk @ (10) q (23) Teget 1 faem ol Y@ e W dd © 99 36! 1
noh U | faaferd it 81 W@ 1 g 9 i)

Teh 1@ 1 FHIHT A SIS S SRl § g9 fa @S wiedt @ iR fag (2,
3) ¥ It B

93 (2,2) @ S aTeft 1@ &1 FHRIT F1a Fifee fSees grT 1efi ¥ &2 sfq:@el
%1 A 9 B

Fig (0,2) & T4 A1ch S o7 ot & a5 0 et e 4 e

FITSTI 5ok GAIT IR y-2187 ki got fog & 2 i A ot 0 W A el
e @ H1 gl ff Fd St

o1 g @ ot Y@ w eren e we a9 fag (-2, 9) W e ®, W@ @6
[T T1d RIS

e W T H e L (T §) Sfewa® @™ C w1 Waw e 81 T v o
I L=124.942 & C=20 3K L=125.1343« C=110%8, WL C =& & ¥
I HITTT|
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17. fodt gu wer &1 @ 9fd T 980 foex g1, 14 %. Ufd forex o W ¥ @R
1220 e T4 16 T U ferex & 919 & o= Thel 71 fIha qod e = o HqeA
o T+l 1 @H T g A€ TG HI9C fF 9fd T 97 fha g9 17 € 9fa
faeX & 99 ° 59 Fehar 22

18. el o oo W@rEag w1 "HeA f6g P (a, b) ¥ fK@wmu 6 Y@ @ weie

. X

a b

19. el o e Y@rEe W g R (h, k), 1:2 o U@ o fawem s g1 @
HHIRTOT J1d hITS)

20. @1 o HHIHI HT Gheudl &1 FAT H gU fag sifae & 09 fag (30),
(-2, -2) 3R (8, 2) W@ T

10.4 @t st =TUs Gt (General Equation of aLine)

et el H T | =) RN o T W e FHE Ax+ By + C = 0, &1

e fRal SRl A, B @R C , T8 oo oK ? foh A 3R B T @19 3= & 2l

FHHTT AX + By + C = 0 1 @i@li=sl §ea T Hlel 1@ Bl €1 THieY, s/ A 3R

B U @ YA T § @ AX+ By + C= 0, &9 I g U0 @l 1 Uk

e iR (General linear equation) a1 W@T T SATUeh WHIRIUT (General

equation) shgelrdl 2l

1041 Ax + By + C= 0% faft= ®u (Different forms of Ax + By + C = 0)
gt 1 FAfafaa gfwanstt g @ & e & fafy= a0 § wuiafia fean
S Rl 2
(a) @mE-3fa@s ®a (Slope-intercept form) AR B #0, @ Ax+ By+ C = 0 &l
A C oy =mMX+C 1
y=—pX-— AT y= )
. A C .
et mz—gaﬁtc=—gé€wﬁfﬂ@1mm‘§l
A

1 A & foF ST (1) 39 W1 &1 - 3idEe w9 2 feEt o _?, 3R

y-31a @S —% B ARB=0,d x= —%,ﬁﬁ@@@m%@mﬁm%ﬁmﬁ

C
T AR i x-3fd:@e —X%I
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(b) efa@s-wu (Intercept form) ARC 0, @ Ax+ By+ C = 0l

X y y
SRS AN (e Ay
_Cc  C a b . (1)
A B
C C
k] a=-—— 3R b= B

B WA 2 for weeto (1) 39 W@ & R @1 afdsEe w9 7 fageh s
.. C . C .
X-37d @ —AaﬁTy-STd:@'é _B%'

Iff C=0,d Ax+ By + C = 0%l Ax+ By =0, fer@r s @sar € =i gat fag
Y 9 Al @ ® @R safan, el W g ofaEs €

(c) @& wa (Normal form) #H ofifeig fof FH®HWT Ax+ By + C = 0 &
Ax+ By=—C ¥ frefyd 3@ &1 oid 9 xcos w +ysin o =pg, &l pua fag 4
W W T T A HI AN B SN 0, T TS x-3787 1 AAS &M o & 1 Hio0
2 gHfeny, <Al iR THE € ora:

A B C
— (D)

cos® sin® p

fSa coswz—%SﬁTsinw:—%W%ﬁT%I

2 2
Ap Bp)
G in2o+cosio=-——| +{-=L) =1
sin cos ( C) ( C
2 C’ C
p’= qT p=t——o
SREI A+ B2 ,7A2+B2
B3 E‘fIQ cosmziL \ﬁt sinmziL.
/A2+B2 A2+ B2

Y YR, GHHT AX+ By + C = 0 &1 ofd &9

XcosW+ySinmw=p



W Wd 237

STgl cos ==+ sin ® =

A
S 3R p=
VA*+B® \/A +B’ \/A +B’
gl 1 Sfad ==F 38 R T S @ 6 p e @
SEETUT 13 W Y@ T GHRO 3x — 4y + 10 = 0 B1 3Eh (i) @ (i) X-3R
y-31d: @€ F1d Hieg|
7o (i) fean g |efeRor 3x— 4y + 10 =0 i

32 1
Y=5,7"%3 (D)
for@n S ekl €1 (1) 1 qerly = mx+ ¢, ¥ % T eH UId € T & g @1 &1 e
3
m=Z%I
(ii) THIRTOT 3x— 4y + 10 =0 1 & YhR ft fer@n S Fevel ©
X |y
3IX— 4y——10 T7 T'Fi—l (2)
3 2

(2)ﬁw—+b—l Y & W EH A € T x-3fa:@s

a- -1 g yosi we b- 2 %
3 2

SEATETUT 14 FHHT \[3x+ y—§ =0 Fl @9 & § AR HIT SR pdel 0 F TH
M shifsr)

ol T g

\/§x+y—8:0 (D)
2 (1) = ,/(\/5)2+(1)2=2,ﬁﬂmﬁq1

?X %y 4 3 Xxcos30 ysin30 4 . (2)

(2) T & Xcos o+ ysina=p, ¥ FH W, 89 p=4 3 o=30° U 2|
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SEETT 15 y—[3x—5=03R 3y x 6 0@ % o= F1 H0 JA@ Hife

7o & g W
y—3x=5=0T y=3%x+5 - (1)
1
AR J3y—x+6=07 y=$x—2\/§ - (2)

1
@ (1) # T m1=\/§aﬁ?%@1(2)aﬁmmz=$%|
<At YEne & e =Rl (WA 7R ) 39 YN @

m,—m
e:
tan T+ mm .. (3)
m R m, % 79 (3) ¥ WA W,
1
B V3 ‘1 3| 1
tan0 A
1 3 b 243 NE)
V3

S99 0 =30°. 9w BT 81 37d: ol WEre o | o Al 300
180° —30° = 150° &1

SEET0T 16 <uEC fR 3 W aX+by+c =0 3R a2X+b2y+02:0,\_r|%:f“bl’b2¢0

(i) THiR € 4 a_ 2 3R (i) o9 € € ayar +bib, =0,

1 2

T & ME Y@ Uty et S weRdt

a Ci
y=-"x-"2
b b M
a C2
y=-"x-2
A b b @

e (1) 3R (2) # e wHe: m= — & sk mzz—%%]
b 2
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s (i) Yt e ARk m-m R T em Ao g &
b1 bz bl b2

(if) Yt @ =i, afk m.m =— 1, e o e @
%% lemaa +bb, =0

SETETUT 17381 X—2y+3 =0 R &9 R 53 (1, -2) T S a1t @1 1 qefierton
1A HifS

T JgE W@ X—2y+3=0%I

1 3
y=x+3 foran s Hehn 2 . (1)

@ (1) & T ml=%.%lwm,%@(1)é?a’ai@aﬁw

m2:_i2_2 2
m,
B -2 drell 3R &g (1, - 2) & S areft @ &1 g
y—(-2)=-2(x-1) AT y= -2x,
2, 9l aysfiee et €1

10.5 ws foig @t @1 ¥ g1 (Distance of a Point From a Line)
w fig ¥ f @ @ @ y

fag & i@ W T A L:Ax+By+C=0 |
F oo 21 "HA offaw R
L:Ax+By+C= 0T @ 2,
et fig P(x,y) ¥ 30 d?
f§g P9 T W @4 PL @ifaq
(TRt 10.19) AR @1 x-371F
R y-3187 1 HAY: Q R, W
foerdt & @ o7 faget o frdens

o) wxfo-g)
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f19s1 PQR &1 &5t FreAfoifad wehR o fopan <1 Tehal ©:

2 &F%d  (APQR)
QR

W(APQR):%PM.QRW@ PM = .. (1)

Y & APQR T &% = M‘HEJ (_%J(_%_le+o(yl_0)‘

xSy .C
XTI A T AB

1

2

C
N, 2 APQR I & = ‘E‘ |Ax +By,+C], @R

2
QRZ\/(O+£) +( c 0) ‘— JAZ+B?

A B
APQR & &5%hel 3RQR & HH (1) ¥ W@H W,
|Am+B%+C
. d:|A)(1+By1+C|

VA’ +B?
T TR, 753 (x,y,) ¥ W Ax+ By+ C = 0 &1 alfesw 0 (d) 39 TR T :

|Am+B%+q

JA?+B?
10.5.1 g ®HTaY I@Tll @ sier @i gif  (Distance between two parallel lines) 887
S ® T TR Tl ) ot 99H B0 81 3Efey, Eidt Ye 3 w9 | faeh s
gad §

PM =

y=mx+c, .. (D)
R y =X+, ()

@ (1) x—ammﬁ{gA(—%]. OJﬁ' gfress sl S SMeRfa 10.20 W @@
21 @et o i w g, fag A 9 W@ (2) W we i war 21 shten, e (1)
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X’\M O ,X
3TMeRfa 10.20
R (2) & d= w @
m - G
m md'q CZ|%|
i T
T UHER, I TR W@y nx 3Ry mx c, % o & gl
466G |
NEBESS
I Y@t = ®9 ¥ & T ¥ efq Ax+By+C,=0 R Ax+By+C, =0,
_lGa-¢
STYH A \/ﬂ w1 Y o ol B

feranefl 30 =@ W W wwd B
sareTor 18 f8g (3, - 5) ®T WI3x—4y—26=0H U F1d HifsUl

Tl A EE W 3x—4y-26=0 . (1)
(1) =1 g W@ o o9 GHIHO AX+ By + C =0, ¥ & W, o

A=3,B=—43RC=-26
fean gam &g (x,y) = (3,-5) 71 fau fog =1 @ 9 3@



| Ax By, C| p3 =4 -5 -26 3

/A2 B? FE gm%l

SETET0T 19 FHI {@3f 3x— 4y +7 = 0 SR 3x— 4y + 5= 0 =" &1 T 1 Hiferg)
T W A=3,B=-4,C, =73RC,= 5. Wan, snfe gl

10.

| 7-5 2
32 47 3

frefeiad il ®i e-3id:Es &9 § ®did Sy 3R STk @l qel
y-3{d:@E [ HIfST;

() x+7y=0 () 6x+3y—5=0 (i) y =0

frefafad gl &1 3fd:@e 9 4 ®Uaid HITSu 3R 31l I 39 g h1e
T Ad:EES A i

() 3x+2y—12=0 (i) 4x-3y=6 (i) 3y+2=0.

frefafad Tl i @a ®9 § ®UdRd Hifee) STt ga &g 9 @ifas il
3R & qT o x-31& o A= 1 B0 TG BT ¢

() x—By+8=0 (i) y-2=0 (i) x—y=4.

fag (-1, 1) & W@ 12(x+6) =5(y—2) ¥ T A St
x—aa{mﬁ‘gaﬁﬁamﬁmwwg % 19 R 47 B

T {@reti o &= H g TG RIS

() 15x+8y—34=03M 15x+8y+31=0 (i)l(x+Yy)+p=03WI (X+ y)—r =0
Wl 3x—4y+2=0 o GAM MR f&6g (-2, 3) W S orelt W@ &1 FHeR A
I

W X7y +5=0TW od 3R x-3idq:@g 3 el W H1 THIHWT A ST
i'@T@ﬁ\/gx y 1 3R X \/gy 1 o = T 10T A1G BT

faget (h, 3) 3R (4, 1) ¥ WH @l @1, W1 7x 9y 19 0FH TR T
Hies Al ©1 hehl HH 1 shifery

d
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1. fag =i 6 a3 (x,y) @ S a1l 317 @1 Ax+ By+ C=07%F HHlat T@r
THHE A (x—x) + B (y-y,) =02l

12. f6g (2, 3) ¥ 9H oreft 1 @i WER 60° o v W e & &1 A
@ H e 2 ® A I [ T G 1 e

13. feigeti (3, 4) 3R (-1, 2) I fHam awll WWrae & da gafgass W@ &1
GHIHT0T F@ hiTeT|

14, fag (-1,3) 9@ 3x—4y—16 =0 R S T a9 & {3 G HifoQ|

15. 7e fog 9 @1 y= nx+ ¢ W STl T ofe W@ @ fag (-1, 2) W fgemr 2
m 3R c e A @ BT

16. afg p et q®ae: ga fag @ @ew xcosO — ysin® = kcos20
X sec O + Y cosec 0 = k, T oa 1 wamgdl & a fag Hifw fF p2 + 402 = K.

17. st A (2,3), B (4,—1) 3R C(1,2) 9t F519s1 ABC o 9§ A SHET Hg@ 9l
W @e STl T § el 1 g qul WHiehI I i)

18. AR pa fog & 39 @1 W T @9 I Tark o o8 W & W *H 3id: Te

11 1
asitbal, @ feere fw ?:?+E

fafaer 3qrgvor

seEror 20 Afg @@ 2x y 3 0, 5x ky 3 03T 3x y 2 OwwH
(concurrent) g, @l ke WM T ity

&l i Tt G et € 9k 3 Tk gt fog @ gt W srefq fea < tanet
=1 yfaesg fag Gl Y@ w feafa g el § W €

2X+y-3=0 (1)
5x+ky-3=0 o (2)
3IX-y-2=0 .. (3)
(1) 3R (3) =i o5 oA fafer 9 g & W),
X y ! T x=1,y=1

23 914 2.3
zfere, < W@t &1 gfaess foig (1, 1) 21 df Swdsa @A Yl g €, fag
(1, 1) SHROT (2) 1 HI= Han 5™

5.1+k1-3=0 a1 k=-2
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SEERoT 21 65 P (4, 1) ¥ @1 4x—y= 0! S 39 @1 o TR @ S 5

¥ X-3& 9 135° T HI01 S 2 Y
N

T 4 g Widx—y=0 .. () ‘\
Y@ (1) # faig P4, 1) ¥ 0, yodx
foet o= @ o STfRE, 9 &
& fow o < e % weER QL4
g =1 T ST T2 Tk foTw & H
TS 3EA T@T T GHIHIO U

(sTepfa 10.21)1 SO @1 HT T
T (tangent) 135°=—1

Tl -1 ot 3R fag P4, )™ V \\
S STt T T THIERT 34-@;1%[10_21

y I= 1x 49 x y 50 .. (2)
(1) 3R (2) =l 8 & T, 80 x=1 3R y=49W B o7 I @i a1 qic=sg foig
Q(1,4) 7! @ W@ (1) i fag (4,1) & @ (2) & odfcw T =P (4, 1) 3R Q
(1, 4) fogawi = &= &1 30

= \/(1—4)2+(4—1)2 =32 T

SEENUT 22 heddl Hid gL TR %
e @ fog o few qdv #F @@ 1
w1 w7, fag (1, 2) &1 @
x-3y+4=04 ufafaa w1
i

& HW @t Q (h, k) faig

P (1,2) 1 @

X-3y+4=0 .. (D)
o yfafss 21
Tafae, @ (1) @rEe PQ
o TAGHNE ©

(3refd 10.22)!
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1

#d: PQ Wi @ “Tax 3y & oFa
ot k—_f—_Tl qM3h+k=5
3
. . (h+1 k+2 ’ 5
AR PQ T W7 fiig e fiig | = [FlEw (1) A Hge wom fowd (2
h1 K2 4 oanx 3 . (3)
2 2

(2) 3 (3) ! 8 T W, 89 U © h=§aﬁ1k=

RN

#a: fdg (1, 2) &1 W@ (1) o yfafda (EZJ%

5'5
IETET0T 23 <9MsY foh Tanett

2
c—C
Y=ml><+01,y=m2x+c2aﬁ?x:oﬁaﬁﬁrﬂaaﬂaﬁw—(1 2) 2

2|m1—m2|
Tl & W@ N
y=mx+c - (1) yEmxte, A
Y=(r)nzx+ c, g; '} 0, c) y=m x+e,
X: ces
TH ST % iED i_@Ty: mx + ¢ @1
x =0 (y-31&) ® g (0, ¢) T fHamt .
21 zufe Tt (1) ¥ (3) T o
st o J ™ P (0, ¢) X pLe
Q (0, c,) ¥ (3R 10.23) | e v /( ,e)
iR (1) 3R (2) *l 8 FE > %
(0]
W™ W B (1) SR (2) F:oEE v \1

FT R, T W & 3MMeRfd 10.23
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x &G gy MG MG
m m m m
¢ & mc mg

zofere, fage 1 g oid R mm - mom ]
3@, IS &1 &Fha 2

1 mc, mg ¢ g me, me | % @

-0, — —_— 0.

2 mom C omom " Tm om 2[m my|

SETETOT 24 T @ 39 YR 2 foh g@eh W@l Sx—y+4 =03 3x+4y—-4=07%
e 1 WrEs f6g (1, 5) W qaigaifsa giar € @ SHieh qre it

o g WS-y +4=0 . (1)
3IXx+4y-4=0 .. (2)
T ST R s W (1) @R (2) TEmsd & wAEe: (o, B,) 30, B,) fgst =
gfes widl © (3Tt 10.24) |
Y

N

(o4 By)

» (1, 5)

((X‘Z’ BZ)

/

4
S5x—y+4=0 Y’ 3x+4y—-4=0
3TTeRfd 10.24
THfeT Sa;—PB,+4=0 3R 30, +4B,—4=0
4-3
e B,=5a,+4 N B,=——2

4
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e for & & s W@ # (0, B) W (0, B) F dE F Ge w1 A fag
(1,5) %1

s, (1142‘(12:1 e [31‘;62:5’

Sy 4+ 7302
0c1+(x2=23ﬁ1 4 =35,
2

o, + 0, =2 3R 20 0, — 3 0, =20

gl
- (3)
o, o, o THl F T (3) o TN B TA FH W, TH IW T

26 20 26 222
GI—E qan az—z HAd:e, BI=5-E+4=E

(15) 3R (o, B) ¥ S Al 21sfiee Tan 1 T

-5
y-5=B2nay s By

o1
T 107x—3y—92 =0, S for erefise @ 1 gHisRor )
IETETOT 25 <UL Toh weh wifqe fag, frment <1 t@nefi 3x— 2y =5 3R 3x+2y=54
T w9 ®, 1 99 T Rl

T & 3X-2y=5 (D)
3R 3X+2y=5 % - (2)
WA Sl w1 g (h k)R fomet Tt (1) @R (2) 8 e wwm 2 gefe
3h—2k-5| [3h+2k-35|

Jo+da o4
e fgera 8, 3h-2k—5=3h+2k— 541 —(3h-2k—5)=3h+2k-5.

a1 [3h-2k-5|=[3h+2k-5|,

31 1 el i Bl S WEH Ui &, K=07 h=§.s¥rw,ﬁg(h,k)wﬁwvﬁ

y=071 x=§,aﬁf€5w%@ﬁﬁ$ﬁﬁmﬁ%}aﬁﬂﬁqm%l 31 {@s (1) 31
(2) ¥ TH 0 W T ard 65 a1 99 Th Wt W e
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10.

11.

12.

13.

14.

T 10 T fafaer gonaeit

ke AM A i Safs W@ (k3) x—(4-k)y+ kR -Tk+6=0

(a) X-3181 o HHIR B

(b) y-3781 o HHR B

(c) gt &g @ <t 21

0 3R poh T A HITT a4 FHHIT X cos O + Y sin 6 = p 1@l
J3X+y+2=07F o &Y B

I T@e o TRl T R ITST 5ok 3tell W e Sfq:@el 1 AN SR IR
FOI: 1 3R -6 2l

y-aamaﬁﬂ@ﬁg@%,ﬁ?aﬁ%@§+%=lﬁ§a4w‘s‘%l

et faig & faigat (cos, sin 0) 3R (cos ¢, sin ¢) 1 el areht Y@ 1 lifas i
BRI

WSt x— 7y + 5 =0 SR3x+y =0 U= fag @ it T 1R y-31e1 o FHR
@1 1 FHIHOT FG IS

X A . . fay ae g
i@z+%=1mmwﬁ3@@ﬁﬁi@wHHlehwlaﬁchuwNEI%Tq%i'@T

y-31e ¥ firerdt 2

ey —x= 0,x+y= 03 x—k= 0% 54 B9 =1 &Ikt A Hifoy
P WM A HifT fEd i @l 3x+y—2=0, px+2y—3= 03
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