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Glebmetl'ﬂ:' The gesmetry. is derived Quadrant L
from two Gireek words Gieo ( Earth) ard {(_1,3”,(_(0) ';j<°3

Metron (Measurement). jt means Qvadrant -

asieige of messorament f exrth | T e
« Geometry is branch of ~mathemakbics

that deals the shape and size °f
things.

Analytic geometry:— s anaytic
try ,

Natep- On X-a=xis ordlna’(e is 2ero

C"'Q-, J:O

Alse oNn Y-axAi5 absissa 15 Z€ro

Formula

two FOi Nnts
e IS

SEome’crj or coordirmates geeme€

d be represenl:ed by I

.| The distance b
limes and curves reFrESEhted by equations and B(%1,Y9,) N xy-plan

A French philo:opher amd mathematician \agl d- ("-;"".‘I)L'l'(ﬂ;_'jl)h

Po iINtSs coul

Rene Descar tes(159¢-1€50A-D) introduced

oxlaebmic me thods 1N agome&rj
~amed as analytical geometry (or

e AR stands
N0t¢ tor distance

| - L)
coordinate Beomet"_‘j). Fl"dafc § y o2
. oe. Droaw iN & Let AL, ) an 3,5
Caord'nate 55 Steﬂ"- | / be two poinl's Im) 13-phnc. 3
plane two mutually number lines % and Draw.lars AM and BN »

tal and the ?tHEr verbical. f{o,@g

YY' one herizen
Lek A heir Poiﬁt

oriain and real n ..
; laB] = |ARI +| BH]

s represent | ;  laRl=(MA
Cﬂ“ed the Coo,—-d\r'\dte axe\s ,;’ -blﬂﬁr.': (x,- X ) "'(51"3') I '-'-IONI-bM'

; lled L-axes | +IARl = % - %
kine AO¥ 13 ca ~ )

by Clt-lﬂ B,:' (1;"10‘*(,;‘31);‘8 RI '-'u'-’lBM'lR Nl - Jl—jf

o
. o d=1AB1= Jity- 1% (3,-9,)"

: -1,2)

that the points ALY
Q x€s Exarnplei- i ae vertices of a

s called #y-plane or cartesion iqht triangle.

v ‘u . ) ' (1’—‘)
¥ 8F (1Y) are coordimates of a peint P) Solutiony AL, B(1,5), C

. DL L L
b member OF ordered PCl\l"(t ) [AB': (7—('U)L+ (5-_2_)1. o /(8, + (3)

and VQI"HCGI line XT y
707,;5 mlled y-aQ iﬁ&.
The plane determi’ﬁecl by

thern §irs .
is callfecl x- coordinate obrat?fsc;::l:rebj = Jous9 = J73
- er
point P, and second ™Me” or-o\if""te or Bl = f{;mﬂ}tﬂh*"('")h“-/”*“-’
(i-e,y) i called Y=< '
Pal'l" ¢ t') {_Pbint P = JIvs
dimna e © ) o e -
’ inate axeés divide £ acl= Jea-(-t ) #6-2)- = m
&« The coord Lo / l
C—°°rd"n°te P]nne | d =/ 9+e4 = J73 r
{our equal parts, called g T : a8l 13, lacl” = e, \ackh="1°
ts. ’ ;.
oyuadran % N \ABILHM[ _ 73473 46 \
t I:- v 2 \Bc_lz' (Pathageras theorem’
QUOO‘I’Oﬁ = \ABI e ‘ﬂﬁl =
{(1:9”17%3703 Hence PFQVQA.
Quadroht IL:- y!
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E"GMPIQZ. The peint C(-5,3) is the centre
°f- a circle amd P(7,-2) lies o 4he circle.

what is the radivs of the circle(

Solvtion:-

: distance formuln.
d= 'J('&;-X,)"{-(ﬂl-ﬂl )L

-from {"‘3", r"le'US = |CP, so

IPl= J (1= ¢-8) s o2-3)F 41
= \j CT* S)l"l‘ -5 . J ('1).'-} (‘:)L = -J 144 + LS

|CPl = J1e? =13 <o radius of circle is 13,
Peint Dividing the Join of Two points
im a 9iven Ratio (Interndlly). .

The orem:i= Let A(x,4) and B(X1,Y,) be
two given points in a plane.The
coordinates ﬂ{- the point clividi'ng &hQ
line segment AB in the ratio K,:K, are

( K, Xy + KL X K, Y, + K13l)
Ki+ Kp ’ Ky + K

Proof:-

Let P(%,Y) be the y
point, which divides
AR in rabio K,:K,

Draw lLars AM, PQ and

BN from A, P and 8
o M—aAiIi3 a3 skhownN

st“ﬂx)

Im i—fa. Here : 4
A APS and AABR are _ :
: ianqles . 5o > -
similar triang — = N
5n & ABR :
p &
AP:PB=AS:SK =
- AP - _f.é_ (T) .
jo +AS= MQ=0Q~-0M
Se r‘| ) 1-—1! - K—X,
P SR =QN= ON-0OQ
Ky -xz--‘x. Ny = 2

(- AP:PB= K i Kky)
= Ki(€-%) = Ky (X=%1)

= KAy - KX = K% - Ky X,
k. K|.x‘.'.+ K, % = Ky X+ K,x

= KXy + KX :1(1(1_ + K)
Ky + Ko X}
k| -+ KL

Similarly, by drawing lars frem A, P
and B sn y-axis we will get Y= K1 Y, +K2J)

- =

Ki+ Ky
Ki+ Ko K + K2 peint.

Solvtion:-

armd "l’-,_-:S

No €~

(.') Two seametrfc {-igorcs are sivmlar iF.
nt of other

one s enlargeme |
wo triangles, if two corresrond-r:j

are simi\ar

(i) 9f the directed distances AP and

N, then their |

the same siq ‘ . |
Pe ha\f? e and P i3 said
ratio 15 po3! . "
divde AB ‘A terna
: Nnad

tiw 8f the directed Jdistances AP cuis

P8 have opposite s1gMs =€ P

b J AB, then their rabbio 15 ;
ejbn ' Said E-o dl\fl Q.

neaqH\I?_ and P is

ternally. AP _
Al &3 PP Ko Pb Ko
4~ this case we can show that

o= K|'&3_-K111 , 3_-_-_ hﬂ,-gt:’l
K- Ky K-k

nde the line
K, internally

P lies b/vl

Thos P is said tod

segment A in rabio ¥*

or @ temallj according as
)

(,56% or beye no AD.
\ [tv) 35 Ki:Kye=1:1, then P becormes mid -

-point of 7B and coordinates of P
are .

1) The above theorem rs valid in

whichever cvuadrant A ancl B lie

EXOMF’Ci. Find the ceordimates QF

the point that divides the join of A (-6,3)

| and B(S,-2) in the rabo 2:3

¢y Internally i) Extermally

Here Ky= 2'! =3 ) A, = -6

Gy we know that $f P(x,y) divides
AR internally with rabe kK.:K, 3e

P(2,4)= (Kl“(z. 1+ KX, , Ky, +¥2 Y, )
Ki+K, Ki+ky
- (@_)(s)-r@)(-é) 2(-2)+3(3)
s s

P3Y) = ( w_sla ’ _q;s'z)'(_%’%)’ (2.1

iy - pe know that 3 P(%,Y) divides
AB externally ~ith rabic Kt K, Se

K A, - Ky X Kidy- Klﬂl)
LY = (=
P( )3 ( K|-K}. ’ Ky~ KL
_ (@.)m-ac-c) 2(-2) - 3(3)
2-3 /

Pl Y) =

2-3
lo;!"la :--t:-_—'}g-): (...:_9} |3)
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: N |
R‘ MEMDEr, * Line seamet\t jeining one | ThGOFCME- Bibactors: of. argles o
vertex of a triamgle to the mid-point of an Lo ' , VT
, _ .. , Jiar r‘angle are concurrent.
oppos te s;de of the I:rmnjlc. 's called me
* A point that divides each median tn rabio Fraﬂf:-' Let A0x,,Y,), BLx, %) and (%, s)

2:4 s called cemtroid. be verbtices o OABC. A%, %)
* - i
+ The point of Con currency of medians is then |agl=¢, |Becl=a a
Called centrold Acl= b

£ when twe or rmore than two lines meet

at a peint, then they are said te be Let biseckor LA

meet B¢ at pei‘nt D.
coﬁcurrent.

Now
Theorem:- show that medians of a % =%‘:—_— B(x,y,) D €%y, Y3)
; renl‘. A()L"'-"l)
triangle are comcur | = BD _ _ct_ (x) ( lBal=c, [Dc.l-:b)-
Proofie et Alx,3), Blx %) “be
» BD:Dc=c.b 4t means D divides

and C(X;,_‘jj) be
vertices of a AABC.

Let D,E and F be mid
Points of sides BC,

= B imc. b

using rak'e formula ceordinates sf
D are (b"f-:.'PC"! bﬂ\_i-‘-ﬂ;)

b+cC ’ b+ ¢

AC and AB resp Let angle bisector of &B intersects AD
S AD,BE and ¢ F  B(w3) Dlwyssy  ctx¥) | at point I. then )
are meo’i‘ans °F AABec. "o AL _AD
- mvd Poiﬁl’. of- BC s D(’“l"“"J 31"‘33) _,q—?'b -_—5 L

3 “ ~\ ' &/
. * / " -—-AI = &S —— () *|ABl=¢
Let P be the Poihf‘ c“\“d;nj BC i'nor]/ngib i D BD B b
2.1 so Using formula <K_"‘1* ki'fliﬁﬂ;bktm Now Take reciprecal of <=q(I)
. - +/'%L\\/& Ry t-¢., Dc _ b = 1+ D¢ 4+ b

20 f°°rf"ﬂ°*?5 °f p In the r%?;u’@i” are 8 3 Bp k-,

1 % +%s O - BD+DC  pLic
(HC) w00 Sy gy | T EEEEHEE ( apaoesy
?-+!/\i4& LFEI o = BC _ b+c o B . bee

- P A+ A f'xi? 3'_'_,3; +33 BD < ;5 = —: - |BQ'=Q

. 3 E g .:B.B. = = - BD ac
Similarly , it cam be proved that . | g} b+c b+t
oordinates of point that divides medians | $e (m)= AL _ e bt )

BE and ¢F each in 2.:f are P(x———'”"”’,ﬁ’-w**”ﬂ AT 0 el %

| 3 3 -I-? = 2*c o AIL:1b=(btc):a
= Hence medians of a triangle are a
Concurrent. By rabk'e formula , ;
Remember « A line that divides an I <('=+0(“‘;':")+ A%, (bte)( "ﬂacb)m,

Qnﬂle ints two ECUUO' ptil'tS is called an'e ———E-C—;-—q-——‘ ) b+c

bisec tor. ot S R

bisecter divides line epposite

« AD ansle o rakio

ko it imto a ratio, equal
oi, remain'mj two sides.
e AD is amgle bisector of 4.A.

wy T [Qx, +bx,+Cx; G:h+5'd:.+c$3)

P
a+b + ¢ a+ b+ C

Si‘m;larl:j, it can be prove thaqt

* 4n Fiqur i bisector of ¢ ¢ wi'll alse Pess l;hrouah
The side opposftc te A IS BC. Se Point L. ,
AD :DC= BA'AC ¥ BD:DC= <:b (BAAc:i) = Hence bisectors of an3|95 aF

a {r:‘qnale are comcuorrent.

Please visit for more data at: www.pakcity.org



(ABl= Jso = Jisxa =5J2

Exercise 4.1

: i the PIQﬂe. s A8 . o 3= =Y
Q Desf:b:»frftlopccax%n&" amich ¢ [T PN of AB < St
® ei. e )

"L L ——1 o i -3 'd o"nt .Fha
t d o iy % = (T ——) . PO p
(;J xR © Ci1 R78 an :,7 \.l;) p _., z p e 7N +X :’lf..,
<o and Y »o° C Pl
iy y=o (VI %

wiip 11173 U w72 a9I=T o) A(82), B(2,1)

. OS'lte- S;SHS. =
ve opp ifAB|= J(2+8) +(1-3)" = [ 100 + 1€

win (=1=13]
) n and § b

o - ‘l.’ A7 0
Solu‘tlﬁﬂr = Jg = Jux29=2J29
Right half plane v Cor ae
' 39 apadrant ‘_r_’tavundranl' i) M. d Poiﬂt Of AB= (-__;:._, -3
iy *yoand Yo N
o * <0 Ay o | ___(-{_)_{).-.(-a,l)
The I 9gvadrant 370 : Y>o |
> c _ L =3J]5,5)
Cl) w =0 =X Jumo ( )A( “E' 3)' B( ’

Y- axis ard qyuadrant uth oauedrant by IABl = [t35 _(:ﬁ));_’_ (5_,__%):.
<0 1;7'(0
(V) Y=o y<o o L T
x—aANis V(3L +5)+ ('%ﬂ)‘
=¥

i\

D
JE283)+(5) = mé_&‘

(v) »<o and Y>>0

Ve AH—- AAITS
nd and megatV
) ‘Vuadf(‘_‘_frlf<0 Ay >0 iy 2 auod.)

\55) = JA3E Jax10? _ 2 Jios

vy ==Y ‘ _
( 3 is a line bisecking I'" and /f\«/\\% L =73
574 quadeant. (* G157 320 EA) | G i point of AB = ('E-s.r;- -4 +S )
A% ==, e
st rd P iy ant
0 = and 3 Quaar _[-yre -1415 =( ’
0 o it et S5 B, - (2 B

nd 4 a.vad l"'clf'lt H N -

or 2 and 4 9 an{ b Aad (1,=1), =L 1) I which af. the {-ollow-ﬁa. points t:::_ ::.3;,-.?

(-.- (l..l '); ("‘ 'J"')d 'F;; I) Q{/ l & ﬂt o dL’;EQf\ie o‘_ |S' Un|t5 {.—am -
for- I an .

5§ 13
(aJ(Jné,‘l) (b)(10,-18) (<) (1,15) (")("r*'{)
-3 S.|ut1‘n;’e)|,¢t A(Jl"l‘ ,1) an o OCo_0)

and greater than equal £ 3 108] = J(AT-0)"+(2-0) = J176+49 =Jus=Is

, - ; s fream
(..- x| >3 == 1t%X 2. o | DAl £45 swvA , 13 at a distance of 15 uni f

<=3 orgin:
- \'-?/5"”5"1- ) (b) Let B (\o,-10) and 0(¢,0) ss

X and Y=1L % ;
L x;_’:;q,uad «. greater than L and ¥=2 | jep|= Jd 1o-0) +(-10-0)* = J(10) +(-10)
gl = Jieo t1ee = J 2o - AEY

ofT s B s net at a distance

iy 1%z 3

« |oB|=
c.lr‘qr‘tt‘s y & anl '_" ‘gf. o o ks "-f"'"-‘m oh‘sin.

c) Let c (1I15) and O(Co,0) 3o

{ ﬂ (‘1"") ' " L = = J-z—
N - 2ach °F the {-ollowtnj: lOcl = ,G_o) +(\5- 5) .J 14225 226

ind - ints |
Qz, Fi::hg diskance between kwe given po n'nts se VoC|# 15 Thus ¢ is net at o distance
¢ Lhe twe poi

oy raidpaint of line segment JOin'™) Cof 15 oriks from eridin
L) m ( z_q) (5)5(-8,3)55(2;-1) (15' 1'5:) aﬁd OC0,0) Se
(ﬂ) AL'b;‘)', B = &) Ld) Le_t D -3 "

@ A G5 o(>55) lobl= J (F-*(F-9 = F"E_"‘T—q{ -f———— "!ib

. . A(3,1)] B(-2,-4) c
Selytioni— DF D] = YR . 1S =2 1S

Lt eyt u-nt = JEs)ees)

Please visit for more data at: www.pakcity.org



Thus D is met albt distance o‘, 1S oM ts Now ABCD will be square i'f- \AC]:\BD}
frrom or'l'sil"l.

5 - -
Show that . 1Ac'l'= N (-3-%5) +(4-21) = \‘ (- t)"‘.;. (-€)?
Q v i) the peints A(o,2), B(J3,-1) and C(0,-2) = J¢4 +3¢ =J 100 = 10
are vertices of a right triargle. : X )
§olotion:- = A(e), B(H,-), clo)  |[BPI= J(u-c2)% (53
- J é Ly - >
|ABl = J(J;_Q)‘_..(_,_nx =J3+9=Jd2 (6) + (—9)

= J364+EL = |60 A S

|8D)= 10O
1Bel = J(omB) 4 (a-c) = J3+ (avb = I3+ | gorals are eeual i” length, se

»|BC] = Jy =+ \Bcl".—: 4

= |AB|'= 12

ABCD s a squarée.

’ Y = ' . ts ©
IAC.I = Lu-f-i)-!-(-z.-;)'- e ’o+(-t¢)‘- - r———o_‘_" Q5 The m.;i [)oiﬂ(l —l)f' -
=+|AC) - Ji¢ 9 * triangle arell, =1,
1€ = |Acl = 16 the verkices of the

the sl'chS Of o
y,-3) and (-L1).

lagl +1Bcl = 1244 = 1€ Eind coordimates of
- lﬂBll-" IBCllr lAC"' ( PS"‘"“.‘JM‘“S khzorem). krian 3le ﬂ(-ll.pa.)

o oo
-+ HEnce given points are vertices of 5G'Ut'°n’- -
o ri‘jht -trt'qnj]e, Let AR, YY), B, )

d C(%,,9,) be the 3 "
lCMCMBCI', uy A tr'i'qrrjlr_ hcwinj +Wo ?’Zr;ce: :f_ Er;anjle DCL-Y) F(-%
sides equal 1IN lensth(but not equal ts third

ABC ..
side) is called amn iSosceles triange. e . ﬁé@\ﬂ\d folnt
¢y n an isesceles triangle, angles oppost DY E 5o
to the eﬂuuQ| S\'dES are alse 'E‘UUQ\- | O
g . O/\C\% 1) B(x,,Y,) E(4-3) C(Xy,d)
(I.;){he Polﬂ'l'.b 5(3) ')J B('—}-)_3) C-l:"ld C(z:%-)zhl@? | = 'Kli'xz- Gﬂd 1= 3"*'3].
vertices of an isokeles triangle .\ &~ 2 _ =
DT, Ry + Ha= 2 — ) d Y,+J,=-1 —til)
30'0“0"’5' A(3)|), B('lx'3), C\(\)g\@\.) Now - g 1= an . 5=
(Y S ,
. > R o Bt id point of Bc 3o
|aB|= J(-2-3)% ¢3-1)* = CsPwEU)E = Hsag | BN peet 9, + Y
~ - = Ny +%X3 and =3= 2 2
-/ : TN, v e |- x:= =8 — 0 and Y,+J3==6—dw
'B C’ (- (-ﬂ)-f-(l-(-})) - (z+z)-r(1+3)‘___ m Ky -+ K3
e IBCI = ‘/L_f_; «F 8 mid POfﬁt' °{ AC Seo

3
N =
|« [G3) s oy # e ¥ and 1e 2
Ac MEalgekisil w -&")'4 m = J2 L d Y +tJz3=1
A+ R =3 —(¥) Qan \ 3=
. ,AB, -.-_-IBCI bu'l'. IHB'-&'Bcl and IB‘-I#MCI ady A, 2

=y given Pﬁfﬁﬁ\‘?‘are vertices af iSesceles
triangle. )
(i) the psints A(S,2),8(2,3), c(-3,-4) e My 06 — ' (vi)
and D(4,-5) are vertices ¢f a Parallelu- By (V) + (VD = :1-:-131—'-:
-gram. Is the parallelogram a square? L2

- 1%, = 8 e Pul‘. n )
Solutiom:= «A(5.2), B1-29), ct3,u), D(4,-5) | =X
Now ,‘ T, .. So (1) = 4+ A, =L = A, = e 2=l = =2
ABl = J(-2-5)+ (3-2)* = JE) () = J5941 = S50 + [G=-2] pot in L) = -24%3= -3
BC) e JE3-c0)*C43)" = J34) st = g o 5| o *a=-8¥2 =+ [Xa==¢

. by (i)-(iVer Y+, =-2
leDl= J(u-c-3)"+ 5-cu) =S s i) = Jgag iy = J5o |V 7T M

V1)

By (1) - Gli) wb X1+
"'}(I.t_ '(3:'—3
SRR . S—

Jatdy =<6
ADl= S s 3-1) = JCo vt =iy ey, Y,- Y3 =4 — Wi
Here |ABl=1cDl and |AD|=|BC] By (vi)+ i) =b 3.;"33: :-'
- Se ABCD is llgram. ;__31,_;__5__-» Pot in (i)

Please visit for more data at: www.pakcity.org



Q7 Find h such that A(-1,h), B(3, 2)
so 3+Y,=-2 &Y, =-5[pst in (W *and CCL3) are collinear.

(W -5+ = -6 = 33=_e+5-rEE Soluti’on:- “ACLh), B(3,2) and C(1,3)

are Ccollimear . Se
Thus A(ALY,) =(4,3), B(x,Y) = (-2, -5)

-1 h |
C(%y J3) = (-€,-1) are re ﬂyui'f'&'Jl / 3 2 |} =0

vertices. 1 3

Find h such that the points ALY o ~1(2-3)-h(3-7) +1(9-14) =0
QG- 8Cs,2)and C(h,-2) are verTees o b (eu) 4 1 (5)=0 = L+Uh-5=0
a right triangle with right anjle at = (-1) (-1)

the vertex A. - Yh-b=o0

P T " o, (b~ The points A(-5,-1) and B(5,-4)
SO'Utw”' ACSY, BLen), clhod) - QS- arePends of a diometer of a

- 4n=bU = h=]

: giwven that right angle is al . circle. Find the centre and radivs
vertex A. of the circle.
So by pal:haf]oras th eorem, e SOIUt;GH:' | .
. 0 fs mid point o} diameter AR s
% S »
iBe " = lacl + |AB| —— (= called cemtre of eirele
<o
Now r"_T_—TL -S+5 -3-_:_'1
iA1= J-5)+ - ) O(Ti =) A .
. dEnr+ e B L= o!ﬁgﬂ.f;%y 0(e,-3)
Bl = J 3 +9  a(aBl= [L ﬂé@, radivs=(aole [BolN
- Ry -
\B c| -:.’(h.'.o)‘.q-.(..x-z)‘ = -\I h «+ (..-Li)‘Z Kg/\%\ Bo|= ,,(o-s)"..(-;;-(-co) - ]6_5.)1+('_'3+Q)L
\ec)l =J R +16 = [@_%{%@ﬁ% |1Bol = Jos+, = J3¢ -
’ ¢<;L/ Eind b such that the peints AN 1)
“&\O v Q > 5(1)7). arnd- C.(~ 6,-'}) are VP.I:‘,(.—l'ces oj'.

el = JiFrashB e the vertex A.

). C (=4
8 R tion:’, ._.A(h,l)lg(llul )
i \ﬁCl = h"'?-hfs +L’ sa’:-jht qn9|E () Clt vertex A. B
so(L) becormes as 5; by pathageras theorem,
-»)(+lé R HIL Bel = |acl +lrBl ——F) =
= 1h]3 = 16— 16 = 2hJ3 = ¢ lAM:W

+ 2Bh=o =h=c ¥Ry . TRt
emem5¢f’, ir peints lying om toe |ABl = ’ho—l{h'l' hL:. C A

ot same lime are Ca"ed CO“"HQQI"PO"-‘&S' - IAB"',-_- !.lo-lll"\'Fh

@) The points A(X,3) and B(%,,Y,) and Bel- m_; JEa) 4= JEs1nk
(9)co llinear if Slepe of AB=5slepe ofAc _ s = \Bol' = 260

and Slepe of AB = J, - Ji |
( P F ) - lAc“f -Je-s-h)L+ (-7-1) =...,36+|Lh+h + Ch

XL"X'
(1) Tl')e Pbl’ﬂ Es A(*';ﬂ,);scx‘i Jy ) lac| = m *lﬁc_ll',_. h”.pp_h-l-loo
se(T) becomes a3

and C(%3,Y3) are collinear '-f
hl-
S 6o= H+izh+ioo+uo-th?

4 — -
o 2} +8h 4100 =160 +2h +8h +140-260=0

- 2 +8h —120=0

-
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=+ h +10h—6h—-6o=0
o h(h+10)=6(h+10)=06 =» (h+10)(h-6)=0

= h+/0=0
- h=-10

Q10.

as its vertices.
sides. Show tha
joining the mid
parallelt:j"am' '
+ AL9,3), BC,1), €=3,7), D(5.73)

or h=6= ©
6

: the Poi’nl:s
A a,vadrilateral has )
n(q*;. 3) g(-7,7),C(-3,-7) and D(5 >}
Find the mi
re for med b}
Lvely S &

o h=

tiorm:—
Selv 183
midpoint of AB 13 2 2 G £
D
b 10
S E(%'2)
F
= E(l, 5) H
d tef 8 F . ) : >
Mid peint © CisSF (1463 4D /-
J (e, H)F (2. %)
= F(-5,0)
e : - -7-5
Mrdpoint °f €D i3 G,C.-H__i_s_"%g-s)):@, x =

= G‘I(E‘i- ,"-'-:_-:'-) = G\(‘:G)

: S 3-5 Iy -2 ¢
Mid peintt of AD is H (9:{ 2 )" (5 "/if%
< 139

-
-

H(’t,-l)

—~\
. . '/:;7‘, \“’/
Now fiaurg i.ormed bj mldFOlQ{;’Q‘“SC ,F,G'l

and H will be llgram @&E\)ﬁ&}.ﬂ}{&\ and
ME| = [&F| so

m&
|E FI = J(-S-l)".q- (s-5)"

R
N

-6 +(-5) = J3ehs =Jer
1GE| = Josy +(otef = JEa +(&)F =J3er3e = 12
H | =[Gyt s = JE6) 08 = 3675 = JET |
|HE[ = m%mf_ 35+35=.ﬁ'2.|

Thes |EFI= K&l and IHE | = \GF| Se EF&H I

IS Q ng'am.

Find h such that the guadriletral
Qil' ¢ v nith verbces A(-3, o)

-

. {-’ié«?&n 9les

[ Batution:= Seppese C

. 1aB) =Dl

> J3o = JH+l6 =+ h +1é= 20
- H=20-16 = h =1
w h=*2 w» h=21 h==-2
Fer h=2 , Dis(, 2)
New ABcD will be square if
length of AC = Length e} BC

Now l"""m"’ Jey = 8
and |8Dl=_J(-0*+Q+t = Jo+16 = &

=+ |Ac] % |BDl se ABcD is net Square.

Note:- Eor h=-2, Dis (L,-2)

Here A(D,
- ® and D are same p
quclr"nlateral wh

cas® Q,C takKe h=-2.

3¢ Ewo vertices of an equilateral

Qi’z # iria
i

""jl?- are A(-3,06) and B(3,.0),
third vertex. Bow many ef these
are possible?

(,9) be the third

Jertex. = ABC is eopilateral triangle,

so |ABl=|AC]= \Bc )

+ 1apl=|lac| — () amd |AC | =Bl —¢%

C
(r,* i ‘(S-L")‘)L’!'(O")L - .[(1"‘")‘.{-(3— ).'
=+ 4 (6)* +(0)" = otsen+9+y* .
squaring it
- 6= n+Y+6x+9
1 L A . : 2

Frem(I) Acl = B¢]

(I)*mu)‘ = (1_3)‘4. (y-o)*

squaring it,

T G nrgs e A xn Y

wy E(A+EXL= O = 12%2= 0 =hb A=O

.
1."’

(4

a(1.-2), € (5,0) and D(},h) is parallelgram. | o\ o _ o tn () o) + 4+ €Co) -2z o

Is it o sovuareZ

Solution:-

v A ('3..-0); g (l,—2), C (5,0}
and D (1, h) are vertices

ol aq llgram.se lAp| = |Dc]

s d

B
and (AD|=[B¢]|

J('+3)“+(-7-)‘ e JUIC+Y

|AB] = (t-(-sl)"-r(-z-o" ©
- [AB]= Jro

€0l = J(i-5) +(h-o)t = J CW i = JH+7g

and

> =17 » Y=t F =303

<o cosrolimates ef c are (o,3/3)and (0,-3J3)
Hence twe &riangles are Possible akh

vertex (o,373) and (o, -303).
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QLS.Find the poih{:s f:r'l'secl-inj the | <o

JoIm of A(-1,4) and B(§,2). 1= 210 e x
2+ | 3
H ‘e Su } 1. d
sa“’t'on' S T Pese Punts Lol am l-’. |°:1 =1 wp 104+2=73 vy .= 3=10
D*aLdy) trisect line AG | - W = -
.__'__|;’_'_— 4 = CZ-)CG)‘l" 1CY) - 12+ Y
ﬁ(-la'i) C D BC‘JL) 2+ 1 —_S-_-
+C divide AB imn rabio 1.2 5o aerdinates are| ™ '2:___..;3 =4 = 12t+Y=12 = J=o0
X = (IJ(IG-J':-Z(-O _ §:52:_ _ % se P(-7,0) is r'ecyur'red Pofﬂt-
5, = Q)+ 243 _lo o C(",-‘-;—) ié Find the point which s equidistant
L+ 2 3 > Q ® from the points A(S,3), B(-2,1) and

New D(%,,Y,) divide AB in ratio 2:|

So caor‘di‘na tes are

c(4,2). Hhat is the radius of the
circumference of the AABRC?

WweEd =) | , ‘
Ay = (z.)(s-)++‘ - 13 -z 3 Qolubionie Let P(LY) be the point,
L ® . [
) 'S @ dars taﬁt rom ven oinks,
J, = () () +1(4) - U+l 8 .. D(.!_‘.. 8) which 1S Qqsur f g P
o A 33 337 |5 |AP]=[8P] = [<PI

as- |AP(=[BPI
+ -5 9-3)" = J (w40 (-2

e (1(+1)L+ Cy- 2)"-——7 (r)

Q,L‘ Find the pant three- {itth of the
‘way aleng the lime segment from
A(-5,8) ke B(S,2).

] L _ &
SO'Ut 'on:- Let C(.“J‘j] be aq I’eovulr'gc,l-po\nt - (7("5-) + (Y 3J

3 ;,’ 3

j b y g L S i y

A B % cmy) % B

bee = 0 o 0 L e e e « < . 4
s

" ceordinates are
® = (})(5)+1(-SJ= 1IS=10 _
342 S

J= (3)3)+ 2¢8) _ 9416

St T S . A~y '-
Se C(1,5) 15 req,u"r'e{{’ it

QA b "
Qis Find the Po'iﬁl:\P s the Join e{_ A (1,4)
* and B(s,¢) that is twice as tar from
~ad 1i€s

de of A as g does

) (I-S')l'+ (9-3)" = (|+z.)"+ L:j-l)"
o (W Y€+ =(3) +9-uyty

VRS TS SO L5 LR

—63"'&!3 '-.-.".‘-l'-'*l6 *—l!j::"n-
+ Y=¢6 Hence P(1,¢&) is the
I'E’_WUil"?_o‘ Poiﬂt.

A as B isfrom A o
4y On the same si

ity On the oypas':l'e side of A as B does
¢

SQ|o‘tf0h:-' o)A GlA)  B(5,6 )

' o 0 ¢ Circumierence o=
: B becomes m;clPO'n"- fAP.S | P\aclcus e‘f f

radivs GJC cirgv mf-erEnce_

—_—t A
se2x, =4 Auw sea P | or aABC
— |ap]=18P|= <Pl
wwr o= 14+ X ;) L= L"f'j <o WE f-iﬂd IAP’

sl Akt 8) is A
_ - ) 9. ! L s
=9 2 .'_'? 3 S P( MP'-—: (1-5)+ (6-3) v c
the required peint. B
=J-9"+(3)"

Gy AL,W, BC S, ¢) ) _
l JAP| = [Te+s =Jd15=5

! [ i
———— e e 4 ___'__

P(xy) A(L4) B(S,¢)

. A divides PB i rabtio 2.:4
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Q1

The points (4,-1), (-2,u) and (5,5) are Trans la{:'ion anc‘ ROtatl'OfT

e the verbces of. o {-riang)e__ Find o
iNn-centre o)L the I:ric::hﬂie. F A’(€5

Solution:- Here |Bci=a, |acl=b Translation of axess-

,Aal = C ﬁﬂd ﬂ(’l.,!‘l.)-.-:(h,-l), 5(*;;31)3 ("'2') t‘) 3

T i el Y pLx,¥)

Qa -::lBCl = (S-H.)"-l- (S'-‘!)L c | ‘ P(;*JE” er
s O T (_—n‘ + (_l)" 7

O Jl{g-\'l ':IS:.O b a o .)('; y x

0'Ch.x
wo = J2exL =z SO (h,%)
C W e N
c B O(o,s) N M x

Let P(x,4) be any point in %Xy plane. Let

we draw t o MU{UGNS PerPend.‘cular lines
o’x and O'Y swh that they meet at a point

'4
OI(h,KJ g 'xﬂ—Plane. Here 0’x anj 0 Y are

to oxand OY reSFeche ly. The new
od translatien
h peint 0"(h, K.

A
b= A= [Tsuy1 (52 = [ s
*b = [T+ 49 - Js0 = Jisxy = SJL

c=laBl= Jur-g+ e« JC e 406
+c = [ 36+ 3¢ ={m=l30a=¢JT

':Inceﬁ't_er ( where 07'13‘65 bisecter MGE’t)

_ (ax,+ bXy+ X3  ay,+bY,+ C:ls)
] —_____________ )
a+bt¢

a+ bt ¢ ey

= G‘-ﬁ(‘el—r 51y )+ <) 5ﬁ(—1)+5'ﬁ-(f'3fﬁﬁ§
— - S by

sNi+s5Nn+én ) -F -_

. (ke
16 3 .

Find the Puihts that divide e

Qis' [ine 5?3men{' joininj A(%),Y,) and

B(x,,9,) inte four equal parts.

SOIU{I.OFW' Let P, Q, R be the reqvired
four equal parts.

40)

J -‘-Z'

n iNn X‘BL_
inates of P

l 9 P(x,9) and ¢/ (h,K) are 3iIve
and we are bo find ¥ Y. coord
then vie pol X= «-h and Y=J-k
diy 3§ P(X,Y) and 0'(h,K) are qiven in XY-plane
| and we are to find xy-cosrdinates of p.
then we Put_ |

e X+th and J= Y+K

poinl-s ‘N to

f___‘__‘___l_a——'—‘-———_'g
A(x,9) P Q K
In fig., P divides AB in rabio 113

(%,3,) |

| Exampleds

The coordinates ¢f point P
are translated throuvgh

so coordimates of p are are (-6,9). The a=xes _
° W) + 30%) W9 H3C)N /3t 3.?.!:1?') ( ‘r;t o' (-3,1).Find the coordinates of p
= (X, ——— )Ty ’Tu/|the po .
'+ e Y, +J I'C‘Herccl ks new axéo. .
Wy+Rr S ToF § : =- 6,9= L, h=-5, =
0 is midpeint of AB.se Q(—L;‘"‘ : ) Solvbion” nere X

p(X,Y) =1 As Xex-h=-6-(3)a—-6+3=-3

3+1 3+

R divides A::s Ih‘: r‘;:orf. | B
<o coordirmates © y

: (:o)""('ﬂl) 3(31)"" l(3‘)) - (EL-':}—E:.} .:.’.Lt-l-‘?-—:) ThUS P(x}y) = P(‘bg-’)
=<.3__-—"——-——"" ) — T Y
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. Examp,ez;ﬂve %Y - coordinate axes

| - coordi te axes are -
82.-”" *J cosrdina are rotated abeuvt the origin throujh an

int 07€4,6). The .
d -&hrovjj:, :h; ::’761 ) ‘referred |angle of 30 3 the Xy cosrdinates of o
Polf‘l I

- e XY-coordinates
inates o point are (5,7), find it |
n khel wor:ma f re OX and OY are the a=xes obtained
es.
an axX

| af ter roto&ien:
=3 and hat, B26 Sslutign: tere x=95-9=1, 6= 3°

Exampl
transiate
coordinates of
to the new axes. F

prefpered ko the o7
Solution:— Here X=2,7

and P(%9)= ¢ - PLxY) =" |
x..x-[-h-.:l-#-h:r-‘ r 3-“-?"‘”:-3"‘ = X _ 'xCosB-l'jS"”@ ._.._.5'(_.330'-'-75"13:3
= 6 ) SI3+7
#P(*:ﬁ)"P( ,)3) -.:5'(_?..)*-'7('{)" Iz
'Rotatwh Of axes: Y= Ycos6-%Sin@= TC530™- FHn3Se
of P(’,,) L .

mes RR+7 11J3-5

' px,y)=( B, ==)
{ " Examplelf.ﬂ’e LYy-axes are rotated
about the orrgin l;hr'ou3h an onﬂlg o f

arc tan q l'_-)inj in the fi'r'st quadrant,
: d
inates of a Paint P reffered bte

the (Ae M
plane . Let we (ﬁig “the cgordfﬁatef' of P referre

N : <y stem
late 0= and 6y throvgh an angle 6,( 04 9¢09\f 1| tne 1xy- coordinate 3]
ro : Y\ 2><q - ) e
t we drav L P fram P an - axis @b Gaftionic pere kecl YT g
f—‘“\'xq-"ﬁ:? - 4
PM' en OX- QRS ,,._.%_Ef::f‘%\*"” 8 = ’con'f!- o tanbB = -’:'.5- K,q 4;‘,»
= mexop= A O o
then mLAOP = -8 _A,g“‘:l 3 5 3¥
& (X )= 7
dinates °F N\u cqrt¢51'an .for-rn are P )3 . 3
o ooral P o xﬂxcose-[-ﬂSlﬂe \ '
(«, P 3 cosh= X 5;,,,(,_._';,?: i .1(3/5_).,.3('%.) - -1=_.5_-,(+_é_13
r
dn D OPM p LML . -
so n= oS Y= rSin & J S = 3x+by _ o 3x4 bYy=-5 i
and Y_ Ycas 8 - 1S’ N6
Let (%) be coordina es 0 x ™ \ X( %) =+ -1= b
'1-:3(%)"‘ { 5) "g-jr'.s-.

o}. & referr‘ecl bo %7- cuordi‘natc Sj$|:ern.

N bOPM, aM = X= T CS(«-6)

_ Fecesoh Co5 b + rsinasin@

.: ¢o$ (et -P) = MA&SP 4 Sl'nﬁSi'TP )
sin (= -p) = S?n‘fC’?Pﬂ COSO(SIHF

S S rces o<, j"rs'nd =0

*Ysinbé

p—

Y= ycesb- %

= % (_',056
A sin G

o (X,Y)= (xcos6+YsinG, Yeusb _xsin®)

g — 4 +33 = —(05 — .

By feiy+ 3= 12+ 16Y= -20
= A 493: —l'DS-

ISj:—ILS' o Y= -5

put Yy=-s5 1N & ww 3x4ll(-S)=-5
- 3IX—=20=-S =» IN= 1S sy =S

so (1}3) = P (5}"5).

For translabion, Fer rol:nl-n‘on,
In Y b4 J *
¥ B
0(¢,0) o(h,K)
b
x-h o 3o X+t
o v Je YK X=xWs$6+YSiné
Y=93-
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Exerc rse 4'2- (V) Here X-"‘IJ Y=-3 and h=-2, ¥=3

The twe points P and O P(%,9)= ?
Qi | v xe X+h=4-2= 12

Y= Y+ K= -343=0 5o P(x,Y4)= P(2,0)
anes O'X and 0Y / 3 The xy-cCoordinate axes are
gy PC3,2); 0(LY) iy P-2,€);, O ¢-3,2) Q * rotated about the origin throvgh
; ‘ndi s are
(v P(2:2);0(-2,1) | the indicated angle. The new ax€
(2. 2 /7 (:. 2 oX and 0Y. Find the YY- (oord.na{'es
of the peint P with the Jiven
.L:j___ coardl.na teS'

Gy P(5,3); 6=45" p(3-7);0 = 30"
i) P( 1,-15); 0= £0° tiva P(15,10); 8= orc¢ E'Oh-f-_

3
SO,Ut‘.on:'(;’ Here =95, =3 ond 8= 4s*
P( X,Y) = ?

¢y P(-6,-8); 0°(-4,-¢)
Salu‘tfon:- &) Here %x=3,4=2 and h={, K=3
P(rN)=2 wX=zwn-h=3-1=1
and Y= Yy-K= 2-3=-1 se P(},¥)=P(,~!)

(i) Here %=-2,4=6 and h=-3%, k=1
P(X,Y)':! 2Rz x-h=-2--3)==-2+3 = {

and Y= Y- =6-2=4 so PC)f\,‘f)-.-.- Pl L, C[) _:x:__zcase_,.js;ng:- 5’&#3&‘3‘-?35;”"{.5.
L - 8 _4xJide
N) Here A=-6,Y9Y=-8, h=M, K= -6 e 43. L < (5+43)— = &=
(chw—v) NN rmoR
J T
i¥= ., x—h= —64(-64) =—€+4= -2 e ik ¢ csinys®
Y= Y-K =z ~8—-(-€)= -B+6=-2 Y < 3(559_151"«6':-3@5'45'-5'5'
Se PCX)Y)= P(—Z,-Z) 2 2. 2 . =2 :_J—_z'___.‘h-' a=-Ju

YD PR N

. -3 = _6_-_, h= - K= A A( O -
(iv) Here A= =5 J 3 and 2’ b3 _né@g 7\’7) - P(f-{ﬁ, Ji)
(O

PexY)= ! ity B=3c", P(XY)=?
SoaN BT = s = 350 = ¢
Y =A—h = __32_‘,_(-_'{)=%+Ji=%=2§_yu) Here %=3,9=-1, & )
V. §-K= S_ 121 _ 527 _adlD" | ¥z %ce38+Ysin® = Beos3c’-7Sin3e"
e I A WP, 5 I 3J3 -7
P> = 3y (=) = .
se P(X,7)= P(2,~1) o 3(3)- 1) >
“X\Q\j . o y o'
Q’ The xy- coordimatedzes are Y = Yce30 = xSiné = =7Co530 -35",3?(:: Y)
75 -3 '
® tranS'Qted ébr \ 'H"E Pﬁir)t O’ = -":_’__J:i.... _'3-— = _7_____ So "P(3ﬁ"1 -103-3
" 2 2 = = ‘T

whese ceordinates given in %Y -
~-coordinate system. Find the
coordinates of P in xY- coordinate

§ii) Here ==, Y=-15, 6=6¢, P(X,7)=72
vy = % CeSO+YSinG = Il Cat 8o~ 15 SInke®

535{'9'71- ) P(8,10):; 0’(3,‘() - "(',_)_ 'S.C.{i)s n=-19J-
| = P 2 i v

diy P(-5-9, 0°¢-2,-6) i P(-2,2);0(5:7

/ | Y= Yyees6 — = SIn® --1GCA €o® — 1SN 60°
v P(4,-3); o (-2,3) -

= =15 _ nNJ3 _ - 15-10

Selution:i~ ¢ Here X =8, 7= 1° > r 0y -
- -15-1d3
and h=3, K24 , P(%9) =7 so PCX,Y) = P(" 'fﬁ, - )
. _:b_*x____3+8= | _ -l_!_
;L-.-.: v+l = 10+ = th se P(% 9)=PUL14) (i) Here x;-- IS, Y18, 8= kOn o
PC(X,7)= !
}';) Her< X-.-:-S', )’-'-"'3 5 h=-2, K==6 , 0 = ‘!'_Ol';l"!'" wdp ‘tane.'f-'j'f‘ (p
| p(%,Y)= 7 t=z X+h==-5-2=-1 T 3 2 é"
» )= s T =3 NG = = "
yo Yek= -3-6=-9 se PP PEI-9) [FeC TR o T
£
- =1 sS'n6 &R J
giy Here Xx=-% ,¥=-1, h={  X="g x—xco$93+9('m(____,_) O
$)= 7 w= Rthz-3ak = —= " _GS)(—JTE)+ dis ’
X, e = =2 A = -
H - $ ) * = E‘_S-+l£‘ = 2‘5""'
R Al N
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Y= YCo58 - x35:'néb . ¥ Ay =— 4 ()

lond Y= 3@59-'&5:'{)9

o $JL = YCad 5°%— X SIP bs
9 o,

s = = -

_ jef 3. X
- (7)) - B (H)

) = 32 _I1S _ IS

Jo T o e
e P(x)\/)"-‘( =i 16-:-) - —%tY = 52) X 23
L s —x+Y=10 ¢I)

Q‘f The xYy- coordinate axes are rotated Y o1l
¥ 'qi ' Ml
abovt the origin through the indicated| By L'JZ)“'(ID"':;_*S:’_ \ o
_-—__————"—-—
2y = -4

= :j-.-:-?.-
o — L :.--'Ll waiore x:‘—lh"l’z
- A=-12 3>° P(%:9) =12, -2)

Eq,ua{'i'ons ok straight Lines

tion of a Line:- The angle(d<a<i9e

nnalg and the Nnew qxes are OX and
oY.- Fi‘nd the 1y- coordinates °f' = with

the ?jnven ¥ Y- coor‘diﬁates,
) P(-5,3); B =36

SO|U“0!‘1:" l;’ Hére X= -5, 7= 3 , 8= 30’
ard P(%,Y) = 7

~ X = XCosO6+ YSinb
% coS30 +Y 5in30°

PQ‘E in (T

¢OPG-1J41,5R); B- 0‘.{'

)

Inclina
measured anti-clockwise from

Posibive ¢ -axi5 to o MoeM -
- heri2ental str‘qijht line { is

called inclimatien of €.
a o , )

LD,
Ngt&\k&%\ﬁ 9f ( is paralel te
( fi‘\g-}a/xi's, then « = o*

; L

-5 <
-5 : A3 LYyl o SH+Y= -0
T T > (x)

and 7 = 3coss-x$.‘ne

Y Ces30 — ~ Sin 36’

a8 2
%l e -nt3Y =6

3 = 1 _
= = 2 A O
4 (1d> 3f Lis parallel to y—quis,
!’3(1)"' B (1) =+ JJ'.i?L +33=—6|;5 é?ﬁx;& then o = 90" 5 .
-3 x+3Y= N
’ t:“/ of w e*
b4y = €J3 "',1\?“&}; O\”f ?
- Y= 2-(3 ‘ﬁ&' t ° ’tlg-’nﬁs
{ ient o a line :—
-+ J= ?_:E:__;- f/’: on (1) Slope or 3rad" f Let & be
* Inclimaten ‘f a line, then sloPt uf a lint Is
J» o+ 3__1_"2'_2-:-_5_'_ =16 :danoted by m and definecl as; m= Tan
e ZJ’SX*3J§ -.§ = -20 4 The measure 0{- Steepness
a 23% = _20+5-3J3 (rabio of rise to the run) is
o 15 -3J3 named as slepe or gradient.
2 3 th‘:' ¢ SliFe 075 AX— QRIS OT
—M any [ine€ para"el to x-a%nis i3 run
2 J3 zer'O(-:ae=o'-v tand = o)
J3 ("55-3) : i ralel to
e — iy Slepe of Yy-axnis or any liné Po
2 ﬁ P . d ov of o‘ tﬂngo.- ﬂb)
3-53 g-anis i undefired: (o= 90"
% T ey G §f o Lo 99 then m is pesitive
- bve.
_ _.3-5.]3 3-1—3. S ‘ ] & then IS negq
5&?(1)3)"(—'3"") - and i§ 9p' ¢ %< 180,

= 4s’
ity Here % =-T2, v=5h , ©

' K= ACoSPO +35|'n8
R BT LA LN

Y
> ——
> 2+ = -1C2) x'b3 J2
12-
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Slope of a straight line
Joining Two points

Theorem:- 3f o ~on-vertical line )
With inclimabion & passes

peints P (%,

; b
slepe or jrndient ™M o_f ( i3 given Y

U;" jl |

- lala

X

™M Xy R, N

Let vs draw Llars PmM and QN f .
P and Q on x-axis. Alse draw a lar P
on QN. we get right angle
dn fiqure., |PR]: IMN]<c]lenN]=]oM] = X=X,

and |QRI = QNI - IRN] = J,- 3,
jn AQPR ™V = TQI"\ o€ -_-.(Q Rl & 3:."3, <
|PRI X, - 15.2/ S//J
Thus rm= 19l | Tan liif?;\“f\.ﬁ\”?
- D

. A ANS
CaseCii) when _f.g'.fw
V4 AN
~
O

Q
Q(*; a’l-)

s, Alse
pand Q er o AR o &QPR
onN. we qet right-4 %)
= P4
dn fiqure; |PR|=IMN] _lem|-lonl = Xy "%
also  |QRI = 1aN{ - IRNU= Ja” S.N "
o OA =!-9____ 2= v
9n A QPR, m= Tan(~ ) 7 - e
-y VN = —~1QqNot= 3:.."31
'Jl‘-l\_
-p Me Tanet = 3;'3| 31_ Y,
-(“l" Ay) 11_’('
Thus me= %9 _ Tano
A=A,

'Lhr'ovah tweo
4) and Q% ,Y:), then Ehe

rem Points

o

XN

N‘te:-’ (I) m?& Ja-J — m?z__ 3‘-3\_
‘K,—K;.. 7".;_- X.,

(I) ¢ s hori‘z.ontdl.-iff m=0 ( d:o‘)
() L is verbHeal, iff mis net dofinccl(-:m?:)

(W) 3% SIOFC °f AB= slope of BcC, ther polnbs
A,B8 and ¢ are cellinear.

Theorem:= The two lines & and t, with

re
I"GSPechc sIoPcs ™M, QI’W‘ M, A

l'i, quq"e\ if-f M, = My

» . =3 -1 Mgy - =)
Jiy perpendicular iff ™T or ™M™y

(Praof of this theorem is al page ¥3¢ )

Show that the peints AC-3,6),

| EMH"F'e L. B(3,2) and C (§,0) are collinear.
SOIutMﬂ:' **ABand C il be collinear if

5|apc of AB = sloPe o £ BcC So

Slepe of AB= 2= % -4 .-3 - -
3—=C-3) 3+73 (4 3
S|ﬁ c. =2 5C= ﬁ—':— = _3.=-
pe °f &—3 3

Thus A, B and ¢ are csllinear peints.

i3 d\@j}jht angle.

Show that the triangle with
Emmﬁ@\;. verbvces A(l 1), B(4,5) and CU27)

W\

) a2 - 5-1 _
N Ut’ﬂnf S'QPQ bf' ABI.'-"-m' = -‘-‘—: -..%-
Slpe of Bcem, =122 -6 _ -3

-4 & L

: m["”;_:(_%.)('%): -1 =» AB L Bc
Hence AABC is l‘l‘jht trianjle.
Equation of straight lines
() Line farallel to x-axis (ar Perfendicular:
‘o j_axis):_ AN ECVUQHOI"\ Q‘- the ?nl"""'\ Yea
s called eaquakion of ine parallel to x-axis,
NOtCI'th 534 aye, then the linet 4

ia above {:be. K= QARIS.

(') 3¢ ago, then the linel
is below the x-quis,.

(i) 94 a=o,then the line L becemes
{be ®—-AaARIS. Thl.l.'i EWUQHﬁn Of. H=0Q;8

iS Y=o y
(i;‘., .
Qwmo ()
O U(nx-au's s

or LLY9-quis

0 lnbgnh X
or Lly_qxis

(n A-4xnis g
ordly-quis

iy Line pamllel to J-axis Cor Perpendicular

an equvation of the ferm x=b 15 called
eq‘,uquﬂ of lfne qu'allel E—o Y- axns.
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Note:- @ 35 b o then the line
is o the ri'jhl- of the Y-axis.

(9f£ bge, then the line is

o the left of Y-ax's.
(i) 9§ b=o, then the line becsmes

Ll Yy-axnys
orl ) n—axnis

the Y- a=is. Thus

the aovual:-t‘on of Y-aais
;S A = 0.

Intercepts:-

* 94 a line interseckts w-axns
at pt.(aq,s), then a. is called
v-intercept of theline.

+ 9L a line intersects y-qguis

ok pt. (o, b), thern b is c¢a lled
5—intercePt s § the line.

Slope- Intercept £orm

Theﬁrem=— ECVUGE"'OI"I O} Q hon_verl_.'cql

Strqfaht lime with Slepe m and y-intercept
¢ is given by:

{

PI'OOf.T" P(x%,9) O/%\

EN
Since m is the fig 9
Slope of line L ﬁ,f—afr:’;@\“}
and y-intercept ' < f:/
is <, L\

PN X

So Polr‘rl' a

C %ﬁfy

y—axnis will be Let plxY) be
any peint en the lnel. = the line L
Passes l:hroush points CCo,¢) and P (%, Y). se

Uﬁlnj rm = 'dz," :’l
Ay~ A,
y e 2%

c=6 IS Y=mx drn this case the line
passes {hroujh the origin.
Exam @ i, Eind an equalbion of the
straight line if (@) its slepe is 2 and
y-intercept s 5.
(by 1t is Perpeno‘fcu
and its y-intercep

50|uﬂon=-‘ (a) Here Slope ="M= L
ond Y- intercept =c=5 5o vsing

Je mAL+C = Y= 2%+ S

la
E S %—

Slepe *f given line = v = - 6

~ : I
wip Slope °f l"eﬂyu;r'eal Imc(_l_ ke given
iy -t L m=

-5 -~ & &

(b) =
ne) is

=-#

m™m,

r to a line with slope-6

Is req. equation.

Thus reqyuired line "having: 5loPe
™y = == slope of L line is=¢)

4

and y-intercept=c= 3 Se LsSiNg
J= M+ C o y- L
9T e** 3

= GY= A +P i3 req,.equation.

Point-Slepe form

Theﬂren‘"-' Eaqyuakion of a Nnen- verl_—l;:ul
straight line L with slepe m and passing

&hroujh Qa Point Q. (% ,9) '3
Y=Y = m (n-%,)

QC“'JS[)-

Let P(™,Y4) be any
Poiﬁt o™ +he

line |
Since the line L passes l-.hr-oughﬂ I-J;e peints Qln.,),
d PLAYY) so vusim me JyT Y
an ﬂﬁ@:‘;\ 3 =
f’i’éc - :_-.:-:: > M (-%) = J-J
\:-fjol“ Y=Y, = ™ Cxn—=",) HE&Nnce Prﬂvch
Symmetric form

> m=lanst

|

= SiNd
St oA - CosS s
wp J=-Jj=z= —— (R 1)
I=d= 0%
= Y-S _ X7V _r(32Y) | This (s called
SiNa cColdk

sjmmcért‘c.
form o{- equation aj’. o 5|:rq:jh{: lirme.

ExamPIEZ.W"‘t‘ dewn an equation of the
straight line passing through (5,1) and pqralle|
Lo a ltne passing throvgh the peints (s, (1,1s),

N rme == 19=01)
50'0*‘0!“:- S‘ﬁPC "{- given line =

J 1=e
-'q_ o0 o l-al
- —"'"1 ( ™ X;-R.)

=15 4

""5|°P¢ 0{-' l‘e%.linc o

('3 55- two lines are I\ then t

Thus GﬂumHon ef line havi’nj 5luP¢ M=-2
and passing throvgh (5,1 13

( * Y=Y,=m (x"xl))

hey have same slopes)

-1 = -2(%-5)
= Y-|=-21A+10

-’ —2%n +10 ~Y+i=0 = %X +Y ~ll= o

6
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Two-point form proof -
-n"leorem:- Eﬁvuah'on aj- Q. ﬁﬁﬁ-v.tr::‘ll
$£raijh|: line passing Ehroush two poim

Q%) and R(%,3) i3 is (a,0) and Y-intercept
s b se Poi‘hl: o
Yy—aais is (9,¥)

s % intercept is q,

so Po:‘nl: oN w—-aQN’'s

Hence equabion ef line
Passing throvgh the
peints (@, 0) and (o, b) is

Let P(x,Y4Y) be any

Point en the line L. Two peint form £

* line Passes Yy-o0 _ x—-a ( . 9-9 x=x )
Ehr'wjh the RC,3) b-o o— Q& =0 A=
x iy .2.. e et TP, Y e
Points Q (., 9, b -a =~ e T

and ﬂ (‘!;,3;.). ol -&-’.i -l Hence Prﬁvcd |
A3 P, O, R are cellimear PolntS- So Q b
sloPe n{- QR = SIoFg o{. QP Examr,e "'erte dewn an cf‘(uahon o[-'-
J,-3 the line which cuts the =z-axis at (2,0)
T DT o 2T e (4-Y)-4) (99 and Y-axis at (=W,

Ay — Ay R - .‘|

50'utf0h:— - line cots x-axis qt (2,0)

| J=N w0
- o x-iﬁtercept = Q= 1
- 9 %o =% 0,-4) so
g £ : -
lmg{?@s y—axis at €4

‘* - — - &, —-— - -)t (93-3) . = J
30 =)= 9, (o) =39 - %, | ('f@s\*’-f‘ﬁterwpl' = b= =4

& N
=+ =% (Y,-3) + 3(1;'*:)-&!;(3;'5:)'3'(x"“');{%“ <éq,. of reg. line is X 43 ('-"’.S-.+l - n)
o e QN2 % 2 -4 a b -
o 2(Y9-%) -3(x,-x;)+7t|3,'_-y{\-’h'=‘|;-2@ > Lx-Y=§ o 1x-Y-y=o
f‘“\ "::; . A = khe.
w (Y =-9) -3 (A %)+, Y, -9, = 6, Find an equation ~
4 'R i 1 JL ‘_p; _\iﬁm Exdﬂ"fle 5' Hhich fgrrns

x Y | A AY lime throvgh the peint P(2.3) |
\ AA‘\:V/ ' ares ir the firSt Wuad t‘aht.

Solution:-

Let OABG be oM
aben of line throvgh isosceles triangle.
then [0Al= |oB)

Let |0Al= 6Bl =

* 4F w,= Ay , then slope
the line is verbical.

Exam |eR, Find an equ
the Pfa'n{s (-2,1) and ( 6,-4).

Solubi0Mmi= Using two point form

J- J. we— Ky E"VUQHOh of-
9_ 9, = e Ay ot re.q,ui'rgd line is
s L x 4+ v X L9
= Y= - % —(-2) e I-! — :IL O —5_“ | ( -a-.-l--'g -|)
o ¢-(-2) "3 - W+ Y=o — (I)
- J-! . -’f‘-é"i'- -+ GYy-8= -Sx-1° «required lime passes throvgh the Ft("'-ﬁ)
-4

so (I)=¥ 1L+43=0 = QA =5

i e=0 wpr SA+HY+2L=0 ‘ .
~ surdy-or ’ Thus A+Y =5 13 reqyuired S Runictolag

In‘terceFt f-o?m . line.

Th eorem:— Equation of a line whese mem= Normal form
zero % and y-interceptsare a and b resp. 13 Theorem:- An eoquabisnN of a moNn-

-ver tical straight line ¢, such l-.hr{ \engt
°'f the Perpeﬁd;c.ulqr from the fbl"lﬂlﬂ
i is Pand & 13 the indinabtion of

this perpendicular i3

S COSA 35ina<-.-_P

'S
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* o I im twe variables « and Y represents
Proof: n straraht ine, pr

IPr“f:- COnSI.der 3En£ral “’n,ea_'-
equation in % and y
a~ + b\‘j + C=0
where a, b, ¢ are co ~sktants and |
a#g, b#0 5i‘moltomc.ovslj. so f;"owmj

Cases Qrise:
c

Cosel 3- Let aF0O bt b=
(T) mp QR+ 0Y+C= 0w QN7 C= O mpX=-=
—QqQANIS.

(T)

OR be lar te lime &. then |6RI= P

Let x-intercept be o and y-intercept <hich is eq.of line Il ko Y

b. eoyvatren of line s ,
be S0 ©eoy { CaseT o et a0 vt b# 0 S
'2(_._+_'§_= l ———p (1) & 3--C'
- o S 8
5n O AOR, coeSeKA = oy o = hich is eq. of line Il o X—Q21S.
- o= - Casells— Let a0, b# 0 S

coSes oR _ P

gﬁABQR-, Siﬂd:' -O—-B- - ]:) cr)* a'x.""bﬂ'f'c":o * bﬂ-_:__a-x_c_

=-p b= __E_.. so (L) becores.as - 33__%1__& wh:‘cb s ef. the
Sind b
: \ - intercept
o L 2 o g %asx YSind {.or@ = mx+c (P line in slope-| p
- p = P L2 .~ all Cases,
. _. ence 1N
%osd /sin = fo@ Hen line.

IS "
d. ¢ N =0 e r{'SentS
o xcosol+ysinets P Hence provec: o (% p\x+bﬂ+c P

2N Y -
Exampled. The length o Perpeq#fg@> Transform ’C}:‘C &tenEtan {ard
ko o line {4 & UH:F_%S“/QX !:hc Lineqr EWU&E‘ oM O

N

rerm Of’iain ' V), l ®
.‘- linabien of this F"’Pef'}«i'@fgr S0 Form$
inclinato -y i-@‘?é@p’t' of the line. sform the equation
Eind the slope an 3&'& \ ‘I‘hcorCm:- To tran e Eare
50( t'l'On- v P-S'%nd k=20 ant+by+C =0 N the stand? )
J o - | . e =ma+C
S0 €4- 0 .—gq,ulred line 15 j,. Slope-mtel‘CEPt Form. (Y
J @ = . bt-j-}'f.:O
s sinl2cS 2 cosett+YSind P) ax +
xS 120 +J°! ( Normal form | by = —ax-—-cC -VU"("%)“'*' -'cf)'
*x(_'!i)'f 3(—%)-:5 Here slope .—..m-.:-%- and lnl:QI'C!'Pt-"%
- - x+TBY= 0 = J3y= A+tlo Iz- Pﬁint' lePe fOI'D‘li— (ﬁ-.‘.‘l;:ml}rﬂ])
- 3""3‘51""3!"*:""_—(:) | A point e the line iﬁ("'%"")

4t is of the form Yy=ma+c—U) | and slepe 13 -4 3o

(-e., slope-fnbercept form 3e | Yy—-o= -%(14- E-g.) This is poi’nl‘
= S d lap@ .form. 8
By (T) and (), sloFe..m T ar slep ' I
16 ”’:"( o " Sine(
y-intercept = <= % Ly ssmm:,tr for bc sf-m.‘-.-;t-amt:"%
0 ' rﬁ = SiINK= . (oSHAs ——
Linéar Eq,yaffor\ t Ja+bt r S bt ,
{WO Variab'es qnd Pd‘ﬂt 1g a-;t-&-bﬂ'l'c.:o -.k‘:
(Greneral equakion of straight | 15 C &9 s S |
lime ) - (75)  _ _%____-° b
’ b [ip v
Theorém:= The linear = /Mb

. m and
i + bYy+ C=0 : : aymmetric for an
eq,ua Ol'"'l ulre_o! 3
v L’;|g:qgf radical te be preperly chesen,

|

16
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4. Twe- point ferm:- (o ),

e bk wo po'inl:S o Q%+bYytC=0
-E-'..). so
b

ne tak
are (-%,0) and (°,

ed l:ransf-nrme.d eq,. IS

reouir
- + < -Y, _ =%
s t—-&" (: :1| i w..-ﬂ,)
0+ _C_._ -C i i

— =0

S. Intcrcep€ form:= (5+%-1)

. oawx+by+c=0 = axtby=-c

g _9:..3(+_!?__'ﬂ = {
—C - C ‘
which 15 €9. of reﬁvmr‘ed Ewo

intercepts form™:

6. Normq‘ form:- (xcosm_‘)ﬁnaep)

I (") Normal -form s— (A Cosd+Ysind=p)

(D)= Sx-[2Yy=-39
o —-SA+I2Y= 359

I)i'w‘di'ng beth srdes bfj 6-5‘)"*(!1)"
=’JLS'H(;Q =J169 =13
39
o -5 y+1Xy==
13 13 15 cos & = "'_23-
_s)+y(l2)=3 '
- %(3 I( ,5) sines 1, pe3
)

which is req. ferm
vy Point - Slepe forms- (9-9,= m(x-ﬂ.))

(T)=» 12Y= 5-7(-!‘59

s
5,, 33 ~”M= —
= Y= =1t =

|-

e

|

Far -x.-intercept Put Y= 0 Se

©
= ax+byt+c=0—() o=.__.x+%* %zﬂ%
12
o ot P § | ¢ Nrm0| t‘m)
o xcasm'*-as'na‘_PH (1) (fa° " o 5x=-37 *x:——%
are identical 5o . 5
As (T) and Gr)b 3 ) <o the pt (..'!35_2,0) and slope =
a b ="= — uo |
s snp T o 9o = £(x-() rerform
- R (3 2
b {(g@) WO Poln form. 9 -9, Hu-
\«/FEF”- 1_int2l"€ept Pul': Yy=0 10 &)

sign of radica

se (T)w axt+b)  _ ¢ siom ijb
= _ e
g 0¥ b tm chosen
Transform the equation
imto

SH—-129+ 39 =0
¢in) Trvo 1ntercept form

(V) Po'int slepe form
wi) 8Y mmetric form

Example i.

) SloFe lntercePt fOl"m

i) nor mal {-orm
) TWﬂ Pbiﬂt f‘orl""

salution:r S-x-ll-:j "!‘39:9_________(1')

() Slope l'ﬂtel'CEPt f—orm:_ (

- = S+ 32
39*31_{-7(_ —

"qj-.: m1.+C)

(T)» —I2Y4= -SA
recuul'l‘Ed form.

eh 15 | o
wh':lbpe =m= '%. and 5-mtercept-c-.i.£
x4 Jd_
(i) Two-intercept form?- ( = b_.j_)
() = S*-'3J ==39
SL _ 1LY _ l
=t w— m—

- =y

-399 >? 1-—intercePt=a= %.—

= +35 = b tb=b= 22

i -intérce 23

3% R g-! P 22

22

So 57.—'1(,0)4'39 =0 e A= ~ =

« L _39 0
so pt en x- QA5 '5( =/ )

Eor Y- intercept pob x=oin (T
so 5(0) -nYy+39 =0 = J= 32

12
so the pt or §-ax's Vs (o, 3:"2

| _39
Thus__'i’_'_'_'..?-—- . "X %) req. form
l % -0 o— ( 5’/«;)
- . x- 33 )
ltvi Sﬂrﬂnetruc fot’m:— (—c-:;* Sincr vs‘@
o me= and: -""'52‘: Ao
-
so Sind= S cosel = = e/ \s
R 13 A
As -3‘?-,0) lies on lint 5° -
x-( 39/5) - _:_,.:__o_ req, {-orm
— S,
1. /13

#% pakcity.org 3
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New required equation of line passing
throvg h Point(.é_,o) and slepe —2 s

(* 9=Y9,=m(x-x)) '

- -0 ="'L("'-"E'J - Y o —2.7¢.+-515-

E&Lal‘hﬂez. Qketeh the lime

'57£4'2t14'6;==c>
So\uf 0= 3424+ 6=2 __(m

For 'x...intercept; put Y=o 1n (F)

) g 3Y=—6%X+] =» éx+3Yy= A1
f‘

Position of a point With respect
to o liné€

| Theoremi—Let P(xu9) be @ pomt i

the plane Aot lyin9 or (
{: ox+0°y +c=0

%o + L(0)+ 6= 0O
- 3% w- 6 =¥ X=T

So Point 6 %-AXIS
is (—2,0)

For 3..ir'=terce|>t3 put =0
in @) 3C)+y+6=0

/
*r

°J'3)

= LYyz=-6 = Y=-3
<o Pt' o Y-Qais 1S (O,-?D
.y g skekeh
By Joining (-0 and (0,73 we Proofi
Let we draw L PM
from point P on x-axis.

s.that it meeks the
line L at Poiﬂt O.C?t-..tl’)

The point P will lie
abovcﬂl}'& L if

- (‘

9, Rﬁ\&o l"cﬂl = 3’7 o

In+ry+ 6 =0

E‘am?les Find the distance between

*the parallel lines Lx+Yy+L=o0,
and 6x+3Y-8=0. sketch the lines. Alse

find an equation of line. parallel to the
given lines and lying midway betweer
them.

SO|0'“°”3" L Zx+y+r=0 ¢,5 6x+3y-8=o0

(\/"}
ForQ. , Put X=0 , mb 2(0)+Y+2=0 =wp Y= é\%\
/ﬂ_\x\rﬁz I\\_ S

Put J=0, w2nto+r=0=Wor,

o N

Seo (C);"lj CUﬁtJ (f-U'O) oM Qﬂi}hyﬁ
_,y&\h NS
Fer Qz) Put A=0, wy 6(0)3@3\8\90-0- 3:%

Put Y=o, = Wa}-&: =8
. s N >
so ( ;-i-)nnd(.‘.'i, 6) on L,

A L=
iﬁ‘g@{he peint Q (%,,9") lies s the line L;

</

- Ry &
S Y, ( -E"‘\ b)>°
== :h +‘£E’ﬂh-+ %::>¢) - 1bal+'qahﬂk'c:>'o

or a%, + by >0 Hence proved.

(b)
Let vus draw 1 Qm
NFN distance o from 1 from point Q 6m x—axis. X ‘
(=Lo) to (; s N The peint P will lie
. L | below the line L if
q ot -1.0) (4/3.0) . /
4= !————-__";u”:" SR N, NN SR RS R e S L .:
= 16n+3¢e)-8) | As the point Q(x, y)
Jm i lie on the line (;

Lt » b —_
= 1—¢—8l _ |~ _ 1 . (; ax+by+cC =0

3§+ Jis  Joxs ! ‘- HQ. ; |
wd = 2 Tus distance b e | 7Y T TSM-S put in (@)
= 32 vs distance between e b b
" l - _-Q._ —
Paralle| \ines —é’—; : se Jr-( X S-E) <o

New mid poimt of (-1,0) and (% 0) i - 3:"'%‘"1* <-_;_ <o =+ by +Qx,+C< o

~ /-1+Y -3+0

= ( I 13 , o+2-0) =< ?__Tg_ ; o)._: ('['{'"’) = Qax)+by +c <o Hence prov&d.
p =

. SIoPQ—;m:"%'ﬁ_%ﬁ:—L

18
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Corollary 1.

The point P is above or below ( FCSFed:'ivclJ
if ax,+by+cC and b have the sarmée

sign or have oppa:’ﬁte s\gNs .

Pra.f:- L 9; P@i9)
91_3‘3’0 =) 3,"'("%*1 -E

x,+ &S >o = a.,“+____b3,+f- >0
b
5£ S onlg pa;siblt 'lf- a-x,+b3,+c Qﬁd b

have same s19NMs.
Similarly, P («,Y,) below {( then

*3,4—9;-_

Y-9'<owr 3.—(—-%&-%)@
- Yt %1i+%<0 - am+b.‘3,+c<o
b

4t ie on|3 pass'nble i{- Q'x.-}-bjj.-;-c and b
have oPPo'S;'tQ sian.

Corollary 2.

The point P(x.,Y) and orfgin are
t.f) o the sameé si‘de oj‘- Q_ acc Drdiﬂs Qs
ax,+bY,+¢c and ¢ have the same SIgn

¢y on the OPPO‘ji‘lZe 5i'c|e 0{- 'S a,ccordi‘nS as

ax,+ bY+c andc have opposite 5'\'3n-5\§
NN
o

are samet side of ¢ if ax+by, i'fc?@}’d/
a(o)+b(o) +¢c have same srg\qg/{x

¢ The peint P2, 7)) qmtje@;@) are
GPPOSRQ s:‘cle Df ( f&@ﬁ.ﬁ- bH,+C and
a(o)+bCo)+C have ~eppesite sign.

E xample i. Check whether the point
(-1,4) lies above or below the line
b +5Yy-3 =0

SO'UtIOH:" . +5SYy=-3 =0 — (I)
Comrﬂl";ﬂj @) with ax+by+c=0 We have
azl, b=5§, ¢= -3 Here b >0
New put (-2, 4) in (L) = 42513

_ _g+1206-3= 970 Hence the point

(-}-JL‘) lves O.bove Ehe \ime. LI«L B 53"3=0
eck whether the origim

Pf”f:— t") The POfnl: PC?.,S,) and 09-9{81;/

Ch
Emm?u 2. t p(5,—8) I’e on tht sam¢e

and the poin . |
stde or oM tht opposite
S+ 1Y + 1IS=0

50’0*’0"’3-’ 3IN+TY +
camparing (O i th ax+byrc=0 we have

a= 3, b=7, ¢=1I5 Here ¢ > 0o
_g) in (£) = 3(5)+7(-8)+:5‘
=-26L£ 0

des of the line:

S=o — @)

Hence the origin and the point (5,-9)
lies e the oppositt sides of line(l).

Two and three straight lines

For any two diskinct lines ¢, L
L,;0,2+b19+C=0 arnd &5 a,_'1+b,,j+c1___o
eMé and onlj oNn€ aj. }ollow:nj helds :
B L 1e, 10, iy ¢, and {,
~ot related

rm, =z -

slepe °f i, =
.‘)‘OPQ Of Q,_-.:-m;::

(7) ¢, Ly
¢ For Par‘a_“ﬂ lines slope

=p Slﬁpe *{- '..1 = &lope °§- RY

s Qare e"uUQl.So

Qa
oy T = M W A -~
b, .
- Q- Q a,b, = Q, b,
\ by
2e
L&

ﬂﬁ -
,£§9§5|opes equal to — L. se
\</ (slope of Li)(slope of (,)= -1

9 = Ym, ml-'-"' -' - -a-l _o-:} - -
Q
‘g |k S =] -» Q‘qlﬁ—blb:_
b, b,

=) Q|QL+b|b‘_'=-O

1} 34 {, and (, are not
or iy, then there is mno

of the abeve forms. .
The point of Intersection

of Two stl'al'ghl' JiMeSs

et ¢ ax+ biy+c=0 —> )
Q-:.} Q,x+ by+¢ =6 —> (L)
paralle] lines

relot—izd as in M)
s‘:mple relation

be twoe MoM=

Remembe.r, TwWe nen-paralle] lines
intersect each other at sne and only ene

Peint.

Lot P(A.,Y)) be the point of intersecton

of lines ¢ and 0,
selving (I) and (IL) by Cross-mv

me thod, we have . q b')ﬁ'" X{q')ﬂ,b' ¢,
qL h q‘ b; .(I-

'

l't'i plf Ca Hon :

P8
_____.—-‘ - _3—'—— - ' -
b.Cl-bzcl C.QI_-CLGt albL-qul
b,c,_-b,_r., a, by-% b €, % qlbl"qt b|
* 1| — bch-bLC' Qnd 3' - C| q‘.—' Clql

le),-q;_b| Q.bl_qlbl

Thos p(a,, 4) = by¢y - br<y , Q% -, )
Q, b'l."" qtb] q.b.__ Q, h'

19
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Note t¢— O b-a, b] 7& O OHQCFW;SC. Ql I 4

E%dmf‘ei' of the limes §x+1Yy=735
TIx-1Y= 21
(L)
&)

adding (@) anol (I e gel
& RQa=56 =r =" pot iN

- 5(7)+1Y )=35 ¥ 35 F Y= 35
- TYy=35-35 FY=0°0=r y=o0
hence reoyuired pt.of imtersection
'S (7,0).
Condition of Concurrency
of three straight Iines

Three ron-parallel lines
4 ax+o14y+ G=0, ¢, ax+bYy+¢,=0

65; aSX"' b3lj+ C3=° Qre canr.urrcnt

' Q. by C,
B2 2 PO CL\____O

Pl"OOf ‘e we kmow that peint of

intersection of lines ¢, and Q, is O/ﬁ
.r"“\
P(blcl"bl.cl ; CIQQ_- C-,_Q, ) { /:{\:},‘?_?
- . . 02 ~ir
Q. b],"' qz bl lel"q'_ b. ﬁ?,r%cf\/

are cencurrent 3o v{i!,'xg\cﬁié pass
throvgh this peint. fhﬁr‘\wy becomes

~\
iy M ).;b; _clﬂk, 29 ) +C3 =0
qlbl.."a,;b| a.b,...qz b'

- Q3 ( b €~ by C)+b, (€0, -9 )+¢5(a, b -4,b) =0

3t carn be written in determinant

Q b c

rm i !
fo ? a, b, C,| =0

4 by G

This is a Nnecessqry and 5U£,Cir.ient
condition "JC Con cLIrency ejc the
given three lines.
Exam ldi Check whether the following
i

ineés !rc ur‘fenl: or n?té 55-

concurrent pein f
cmcurrencg.
sy +12Yy+I1=0

Solvtion:—

we know 4 a b ¢
Cor-\c_urrelﬁt ‘f \QL b, ¢l -0
Q, b, G
Sey

Firnd the point of imterseckon

o
SN

3 -y -3
S | B ]
2 4 -NN

= 3(-204-4) -5 (68+12) +32( -4+ 3€)
= 3(-208) -5(B8o)+32(32)

= =624 =Yoo +1024 = —~lcry+102Yy =0
Thus given lines are concurrent.

Now wR {-.‘r‘:d Pofﬂt Of Cohcor‘r'tncg
“of any two given lines 50

311+Ll'j -17=0

31—‘-{:’-3:0-——-@, 5

Q+D=» 3x-LYy-3=0
31t Ay-N=o
o—
35 x -20=0w X=-§——-_'j.‘.f
pot %t‘%iﬁ@#fﬁ(%)-‘lj-—.’.’. = o
-1 _ 21— 1%
-P,!_%:..hﬁ-3-_-.o-g--u3,3 -:?__ =
-P—Llj:: .2_!- - J= "-2%- .'5°~ Pt O)C

intersectvon i3 ( -‘!_-,- i "";_-3)
Equation of Lines throvgh the

paf;\bs@;f intersection of two

line
~sider ¢ o, x+by+¢ =0 —(I)
0, ; A x4 bry+¢, =0 — (L)

Let P(%,Y,) be the point of intersecton
of lines ¢ and &,  se (D and D becormes

as, o % + by, + ¢ =0
and Q %, +byJi+¢=0

Carhsider

o> axt+b Y+ + H(Q+bij+4)= 06 — (3
= O, %+ b2y +¢; +Kayx + Kb J+ KC =0

= oA +kAGX + b Y+ kb Y + Gt KG =0

= (Q1+)x+ (b + kb)Y + (¢, +Key) =0

which is of the form ax+by+c =o

Hence (Y) rEPresents a >traijht lirme. t
or differemt valvesef ¥, (T)re reser"jfs
different limes. e it is dko called famly
of lines. |

Note_:- Now line (&) ‘mll
the Pofﬂt P(%1,%) i :
eq. of line (X) (-2 a, X o+
=06 and Q,%+biJt¢ =0

.: qul "- blﬂl + cl
awt bt Gt K(Qu Ay tbrdyt<C)

o L-H:S=
6+ K(0) = o= R-R-S

p X
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E’(GMP ,e 20 E}i?ﬁ,ae:ekhia;:igtafoJf_”hes -Ilhem'em 4 FII‘I:H:UdQS Of o E‘ri'qnj le

' = rrent.
\nke_rsec-‘:ior'\ nj. the lime s 37(.-'-1'3-10 hO are cem CU
x+2y-10=0. F 1~d the member of the -Pr'oafi' A
imily which is (b parallel tc;a ILI_':t
ol | _

with slope ==
=0
the line [: 3w-Uy +! o
50’0‘“0”" we kmow that a f-arm y of
@ | 2

lines passing {:hrouah fwo given lines

‘nes e h ave P 6{1;)3;) D C('xg_,ﬂ‘)
|

1oy = olrea.family ol ot A9, B(x,Y) , and C(%,Y;) be
3x- by—10+ K (A+29-10) 2 2 ) ;c;ms) e e ’

<« (2K-4)y=- (3+ k)% + L1+ 1OK) resp. AD, BE and ¢F 40
_ 4+ ¥ + C=
= (= (%—\}.—I)x m sloPe °f side B Ay—Ay
s 4
(ormparing with Y= M+ ¢ Se . wrslope of altitvde AD= _(;3:’;-) (+ AD L Bc)
x 3" %
- -( 3By .
s\epe of reg. R, =mM*= (;',gj) S0 €q. o{ alkitude AD is
o gwtn line = - . r - _ Ay = A ¥ int =slepe
5\0Pe {- 3 2’?@- ‘33-3:.)(1 %) (Pdl fu'"" P )
i . For Il lines , Slopes are @oyual.Se S 4o9,) + (Tt
. - e = - s
- (3tX) = -—3:-3- =y 3(34c1¢)=10-“';‘5£§_“ | )+ ( 3,-3:.)(1 M) =9
" g e 3K-4K-= :-»Bz'z@% [= (3-%) (35~ Jy) +(%3-%)=%) = o
= K- WV
- 9+3K =N <. 1) = (X3~ )+ YCh-T) = 1(-%)-53,0,-4, )= 0
Y e 1 TG ,_
PN so eqs. of altitudes BE and CFE
= 3x-lUy-l0 -1 (% +2Y {80 7 respectively (By symmetry)
_ A5 ot 170 =
=y 3!"'“ Y=10~ rht\i S | o (R3—%y) + 9CY94-39;) '11(13-1‘1) -31(_33-_‘;‘):0
-p20% +309 — ]Bo\ﬁ o (xbyre) | % (%y =%y) +3 (9= ) -, (Xl“wl)'j_](ﬂ;'aﬂm
w 2xt+3Yy-18=0 | Now albbbudes will be concurrent i
t o slopes =-1 |
(1) Feor lar lln?‘-‘u' P"'°°I:C lio P Ay =Xy Ji-%h - Xl 3=%)-9LY5-Y,)
Given Jiv-')e IS"?'&:- & &5~ 3 Ay= N Ji- 9, - %y (A3=0)=3,(9,-9,) | = o
- j-_-_ 3 W 'i"-q = Slee - ""q' S0
‘- L A Jy- 9 =Ry (Ra=%1)=93(9,-9)
(2E)(3)=-1 = 23T | ’
“\qk-4 b gI-16 Now +4aking (-1) as cemmon from R,
- 9+3K = BL-16 = QKr-3k=9+16 |
- SK= LS wy @ Se(L) =(-1) A= =Ty =% (X3-0) =Y,(9;-9,)
- WXy Bmd ) 4y, (95-Y
AN~ “lj - | O+s( 14_18- 10) —-o Ay - xl :’;- 3, ""‘3(.*:.-"“) _t;. (;_;)
o 3n-Uy -lo+ Sntl0g-50=0 A '
o Gn+6y- ko= 0 + by By Ry +(Ry+R,)
- Yx+39-30=0° c 0 o

=(-1)
of Ii throvgh ( A-%A3 9= Ay (X3- 2y) + 7, 0Y5-9,)
e e ~umber °f lines can pass J 1= J3 (X3 {03
| pn ingint a peint Yty Y o LX) = I3 (9,-%)
| (2. : (U = 0 v Ry=o
'::g'): pakCIty.Ol'g '6::- (* Ri=e) |
Thus albatudes of a triangle

are Cem curremt.

21,
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meorem:’ Rliaht biSQCEor.S of_ O -_-,-(-l) 13"11_ 33"31 '-5_-(1;‘1:)'%(3}'3:)

kriangle are cocurremt. Ut S i | "'-':_(1;' '1.1)1‘{ (3, -4))
W, - A ad) I | 3
P FOOf-'r"" ACLY) 2 hed % O=% )3 (9,-9))

By R,+ (R, +R3) 30

+ X 31"’].) ( w4+ Xy Dy 33 J 0 O o
F‘ —_——y - E ? T o (... ﬂ $ -

i v -
Xy - % 3;"3| -.%: (x;-)(: )'—:ECU;-j;)

5“-”3;) D(ﬁﬂl 314'31) C.‘_'K;':h) — 0O (-: R|=O)
X ‘
tet ACWY) ) B(X1,Y) and €0y, 93) be Thos right biseckors of Eriangle are
verl.—ices 5:[- AABC. Le‘: D, E qnd F be concurr'er'\t .

mid-peints of the sides B¢, AC and AB resp.
se 0D, OE and OF are ri‘jhl: bisec bors.

ceordinat es of D are (“1”3’ Jit 93

Noteli= 45 equabions of sides of Ehe
triangle are given, then intersection
of any bwe lines gives a vertex

L ; M .
cosrdinates of E are ("h-l-:?‘, J,+ 93 oj the trigngle,
rA a ®
cosrdinates o F are ("*#LM., 3.-:3,.) Dl Stdﬂce Of' = POlnt {—rom
._.5|oPt_ n{ Sfde BC = i.;:‘i:- (..- OD-LBC) ‘“’ a ‘lﬂe d , f- o
* - Orém:=The distance rom
=F Slope °f right biseckor op =~ "3 %o C ¢ ? . . —
e 4 ) o (3;-3,_) P°'('€3§6@ 1,9, ko the line L:ax+by+e=o

so 9, of right bisector ob is: ‘ xg’;\f&i/ﬂiven by d= lq-x,+b3,+c(

9-( 22 (=) (x- CM:J)) ( P:irf:: ?ﬁ;-aop.- ooty f"' b”

[2 33- vl.. !,_f‘\”‘&
# N
- 3__(.‘1_,:_-_!_-_1_5_3 + ('&3 “Xu ) (g (Tt h@‘i@o
b ) 33'51.) L X\S:'\;G s
iy .jLBJ'jL)" C"j.‘" 31.)(:.'}%_.3.:3 + X3 =% ) (2 — ("3_-'*_"‘_})):0

=+ A A3- %) + 9(Y5-9) -..;__ (x';-xf)—-!i(tb- 3: )= 0

Equations of the other Ewe right

bl'Sé'Cl._Of"S OE and OF are (35 SMMC‘:"S) ::‘ *—aQ®iS .SUC.h

. 49,519 ol
a2 R | _
an:(!;,—ln) +fj(.‘f;-'x|)"-!£(xa."‘r)"-'-2-_(:1,_'3,)=o 1PM]| = d JIPQ,!=|3| Ja ]
Right brsecbors will be cosx= |PMl_ \pmM)=|PQI €035
concurrent if PRl
b ey (Y-8 d = 19,-9,] tos* — &
Gt et pededLED | | I L asacae
’ - : L - 1 1 Q2 d0) lies oM Line L
X3-%, dy- % -0 ) R(BH) O C by 4= 0 by =-an -
- 8 L
s Tl Ju-di "1': (xl-—x')";'.' (It"' %) > Y = -2 % -

. Now taking (-1) as common form Ry given eq. of line i3 awd B HC= B

= - %-=
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. . - &= ...2._ .
*S\OPE bf- jwen llh& g Q) 5 IAI'-EQ o} &PQR - AT'EQ o} trapezuum PLMR
TMmz=TaNn« = Tana(-;-g"-

L b + Area of trapezivm RMNQ
)
: |+rtan ®= Sec ko +(-F) = Sec & ~ Area of trapezivm PLNQ

= L (el +lpml)(1Lm) +§"QRMI+ janl)iMN)
_ (1N
L(1eul +lQNT)(ILN]

R

i <
- |+ 9..-..1 = Sec A = 5¢ca.=.lo.:+b

b b -

b |
o+ cosk = Jat+ty Put all valves in(D)

- d = l3.+(9_"%_5)]( : )

e '-'-'..'..[(. 948 ) (g-2) +(93+ ) ( "‘3)‘(3l+31)f‘ﬁ'“rﬂ
= |amtbure) (kb :
b ' J o+ bt ) =.;:L1(3'Jl+ X;ﬁj“xlﬂl'xlﬂl* ul.j}*' ulﬂf‘ x3:,3
_ C.
d = lax+ by,+¢| Hence proved =AY, =N, 9, Y, + 0], +n Y, )
I al_‘_ b‘l—

= .'i (13 B' = -x" j3+ :1 33-1331""119"" I’SL)

Distance between two
parallel Lines

+The distance between two parallel lines
s the distance from anj point oM ene
of the lines beo the other lime.

E_xamplez. cind the distance between

!
Py
e Ar""z': Ay Y, ) req,. area 0;

Col‘O"dFS:-— 94 the peints P, A,k are

collimear then 5 =0

EM@e i. Find the area of the regien

m\bounded by the triangle with

the parallel lines (,; Lu-5Yy+12=0
L) L -5Yy +6=0

cor x-intercept , Poby=o0 in VINES

70 Ay 3;_ i
1% - 5(0) +6 =0 = 2 =<6 X3 9
o a3 se the poInl 13)8) So reyuired area .\, ..
A~ | =)
) Ay, . © rianqle ==-l2 b-c
New distance of (-3,0)([from Lx=2J #1320 | £ Eriang 1\...1 ¢ ‘

o be distance bfin bwe Wl lines

_5)(0)+13 —¢ +131
Se d= \1(-3)+ -5)00) \ = l-——-e-—: = L ( -2aC - 9/5 —lac)
Jd )+ (-5 s . *
. ok b= -5, c=13 Nz ...‘.2- ("‘Ll QC) = =2AQac¢ =+ lac
» 4 = j;;g . de= lax+ by +cl - Area is always pesibave So A=lac
.,'al._'_bt
o 2 41 *Trape zium:— nq,uadrilﬂkeral Raving
Al"ea OF Tf'laf'zs U‘af Reﬂ‘f’ q tvFO ¢ides pqralel arnd bEwo nan-ParaMel
whose VYertices are iven is called trapezivm. 4tg
e ve ,
y area is =(svmef length) distance bjw
7‘( of Il s.‘olt?s )( Il sides
0
: ’('_rapezium
I ortrqpezoidnl
N I
M N

LeC P(’Ku‘jl) ) Q("Uj;} and R(‘h.,ﬂ;)
pe the verkvces.
we odraw S-ars PL)RM and QN

on X-QaxIS.
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E"“'"Pl‘ 7, By considering the Now TonX=m = oQ
area. of the region pounded by the =¥ ot=Tan ( eo)

l:—t'cE'S A( ‘) L|]’ B(‘J.,'3) - (= 900 t,8)

triangle wi th ver -

and C (3 -10). check whether the
J. b. x
poimts collimear or Mo QZ. e S s

A
Golubioni= - area of 1 - A(8,6) BL-4,2), ¢ (-2,-¢), find the
° & o r 1; ) slope of ) each side of the triangle
| . ' 3 (i) each median of- the Er‘fanjle.
Se ares o;- req,"-'-‘.!—- B -3 I (m) ea(h Q”!‘”.‘.Ude oj- fht {r'aﬁjlc.
brtOnS‘E 5 3T —16 ‘

Solvtion:- ¢y Slope of sides

A(3,6)
Here A®, BC and CA arc
three sides of {_—rionslc.
B = 1-___-6 c.'..‘!—-u.!.
slepe of AB= y-8 -1 3

B(-4,1) C(=-¢)
slope 0} RC= -6-L ~3
o) 2
. SloPe ofAc= -6-¢ _-12 _ 6
Exercise 4.3 e

Eind the slope and inclimatien ) Slope of medians A L)

Qi. of the lime joining the PoiNtS: |\t b Eand F be the
gy (~2,4) (5,11) 1D (372);(3,7) midpaints of sides of " £¢3.0)
’(_ifu') (u, ¢); (4,8) - %ﬂi\ﬁc So
<ketch each line im plant (O)V

y : 8 e <
{ S ?Oard'the.s af l-l“”) b( ,J‘l’ ‘.1'-6)

-
L

[ t(-3+16)-% (L+1e) +3(¢,.,.3))

b= L(7-28+21)=1(28-28)=0

Thus A = 0 = given points
are collimear.

~U-L 1-b6\_ /_& .
D are = ( 2 “'T)" ¢, 3)=(3-y
cbardiha':t’s o E are = 8- —¢
} Tl G'T_') 7(%)%)
dinat Ml
coordinates °f E ore - / 8
Now f < ( "';_'9') 61-{_::J= (-‘—L-,%-):(IJC,}
Slope of AD= 72-€ _ _8 _ 8
-3-8 -1 \
SloFQ °f' BE = 6-2 - =% . -2
3-(-4) 3+ 4 T
|$\bPe Of CF = h-(-6)=q+6 = lo _5
<o in Clination 8 2-(=2) 1+2 4y <
!uu) Slope of Altitudes
L") (3_)_2')‘; ('2';1) ¢ ’
Y, = =2, Ny =BN\J) F '+ AN, BB and €4 d X
Here %= 3) 1 = s L=4&, Jo= ] | are G'Eituges'ofr:’; .QS c, B,
2 SIope-:-.m-.-.u y NbWBCJCﬁQ“ AB P
xl_l' Q1) S‘b?e oF Sl‘de B¢
M = 7"("1)._:'74'2. - -:_i:}_"_ =_..§__ ==Y
2—-3 - —2-(-u) ¢
m o _%_-.-.-'9 p ( Ah’-‘— BC)5° B A’ C

o+ slope of BE = = (: BELAB)
i) 4, 67 (4,8) slope o AB= _2-¢ _ -4 _L
Here 2Arly - 3,:6) 'X;_=Ll) Jp=3 ~-4-3 -]3_ 5
e sloPQ = m= -9 g- 6 . PR =) 5\°Pe 6{: Cec =-3 ( cc J—AB)
. XL-X, 3 q-' L’ o -
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Q By means of Slepes show E | e e -
&

: ne. (ay(-1,3); (1,503 (2.9) e
same lire (@) (-, 3)) (LS ( (S\oFe o{' A B)(;Iope Of ch) = -1

s°|0f'an’(a‘) Let AC-Y 3)) B(' ) =) (_;:,} (,1&31) = A\
1y = 9 wp K= 9"’“’

of AD= - 7 __ =\ = K-
slope of AB = 3 ——
5‘6‘9? °} BC = 7-5 .-'-e__:: 4 — K=3_'_3_
= ) | 2 oy that the triangle

| ‘na slepes, sh
*» Slepe of AB= slepe °f B¢ QS' gitrgsuergices AC6,), BCRT) and

. -anale.
6,-7) is a right triang €

* AJ 6 arm I C("‘
ar collimear. ‘so'“tion:'
(b (QJ-‘S’) ) (1, 5) Cle, '5) rn = Slope °¥ Ae’f'l:!z - :G:C =-% et-6,-7
. 1,5), ¢ (19,15) | %=
Golutiomie (&) Let ALYS), BLL O eslepe ofBC=1L L= ]
_&-2 -
= S+3 1€ 1+7_8 -
SIDPE °¥AB" Nl ":"'3" m, = Slope oFCA-p-(-"):___.:.'___-..,'
1_ 3 F _(_‘ 6+6 IZ—
Slo F b{ B(_: _'__5_.:_5_, = .-l--?- .So . » 6 ) )
P 10=17 = m e (_'3_}(_1:_;_ T BC1, ) )
- 3\6?9 °f i s n AB L AC
SlﬂPe b$ AB = = This ProVC.'J that

< Hence A ABC is I

ik three points ACT, =), B(=2,2)

W and ¢ (14, 4) are censecubive

ey (~4,8); (3,8)5 (10,10

~ AN b lleleqrarn. Find the
. 3 g8) c(16,10) oL} ertices of a para 4
Selutioni- et ACu0, B8, €110 S0 N e
57 |Selvtion:=
Let D(%,9) be the D¢x,4) 5 clhy)
forth vertex.
qiven f-ijur'e 'S
A samec line llgram. so AL 2o,
lope of AR = Slope e[ DC
...q,,la) B P F P ['
(J) (q,lb), (C'Q-l'b), (lC - L+ . q_j - _3_;__ - 4-J *__l_ - ‘_!:E’_
SG'Ut;on:' Let A(_Q,’-b), p(c,atb) — L= -9 =% 3 =%
C(},C-a) 1a) el '|+1-"—"2-"'33 wh A+ 33 -|3=0 U

a+b-2b _ a-b

SloPe of AB = ——a e 20 Rlse, Slope of AD = slope of BC
- Q_a.—a-b a-b = d-Cn = h-2 el J+1! — X
5|°Pe °f BC = ...—--——-—-a-' = 'Z"'; S| 1-(-1) =" 3
c-Qa- - i
AB = slape of B< + 39+3 = ax-l4 o 2x-3Y-rT= 0 — b
s = : o
° SIQFQ ? . 6n SQme “ne‘ Bj (,) +(")* 1_4-33—'3': (]
+ Apand G Uit ) L% -39 -17= 0
3 - .
11 Eind K 30 that the line joimning A(T,3) 3% -—-36=0 = A= 10 put ine
- d the line joining C (-4, 5);
Q v B(r,m€) an tne TH 3 ; - [sedym l1o+3Y-13=0 = 3Yy=3 =*+Y4=1

P(-6,4) are () PCII"'C!“EI (i) Pef’PehJ&‘.ular
- -G"'.3 e _9

sa‘ufion:- SlaFe of AB =] = I:—
- _1

slope 6f CD = =5 = =L -1 _ 2
°Pe °f -4-¢-4) -€+4 -r

sorequuired peint is D(%,9) = D(l0,1)

Q) " Q)
B paKCIty.org R

»

(1)< AB 15 ll ko CD Se
Slope: of AB = slope of CD
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oilmts Al-1,1), BC?’)"l) and (§,3)

cubive verkbices of o
th vertex ard

o2 S\oFe o{_ AR _—,éslope OF cDh

The p
so lines are rmot parallel.

» aqré comse

:h . that the diagonals of tge rhombid .. Elope of aB)(slope of cb) = $(-} ) £ -1
- . er.
are PerPE’ﬂd“’-Ular v each © <o lines are mot perpendicular
0 Lthe th vertex.
Solﬂt“’m" et DC::_J.)L ¢ s fer (b Let AL-3,4), BL,2) ,C(4,5), D(-4-)
then slope of AB= == 4 slepe of AB= 2-4 -2 _ . -Z
slope of Bc= 3+ _ oy €(6,3) ¢-(-3) &+ 3 7
‘_3 3 5|OPe GF CD-;: —1'5 - —_‘_'?:_ - 2
Slepe of cp= _y-3 -2-Y - €
%) s3] 7 S0P °f AB F slope °f c'lll
Slope °f DA= 1=J *“| ¢o lines are reot paraliel
-) — X -
. Alse (6\o|9e °.FAB)()|oPe 0{.CD) ='(’%)(2)‘?& l
4 rhoembus oPPoSIlIe sides  ae,)) . les are met perpemﬂl'm’lm"

are parallel. $6
SloPe o{. AB = sloPe °f CD

-3 = 322 o s3n+18=UY-1n
4 % -

(@) the hori >ortal line

) The vertical line throvgh (-5,3) |
) The line bisecking first and third

t—en ©
Q9. Find an &xua l:l.-hrousla('l,-w

-w =3x-UYy+18+12 =0 PR
-+ 3% +4y -36 =0 ") QuagEREY= d fLourth
o d) The line bisectNY second and fo
Also Slope of Be = slope o[ DA oo AN
LI - 2,"' :’ o _ _ _3 f: -~
= JER—— -+ - 4-fx=6-7 /\ﬁéﬁlﬂﬂ:ﬂ (@) < 5loPc °f heri2ental
A% N ineg = M=0
- -4x+3Yy-4y-6=0 st b ‘ -
- Yx-39 + 1o =0 U'/"Z/S/;’\B se eq; of horizenkal line throvgh (1,-9/
Al Y-(-N=0o(=-1) (¢ 9-3,=m(2A-%1)

By 3Ci)+ 4Lii)my IA+12Y - 90 -'-'/%{L”/’ Poink-slepe form

<O
16 -2y +Uo =0
2\
25 % “&K?l\sb =0

w25 =50 = l::w in ¢\) So
() == 3(L) +4Yy-30=0 - 6+0Y-30=0

- “fs-?.tl::O -?Qﬂ-.:-Zq -y Y= §

= 4+9 =0 = Y=-79

Y | o= - _L
(b) ¢z Slope of ver t-cal ling=rm = 0= —

S6 eq,. o]: verHCal line l:hroUgh(:-.’:‘,E}) 'S
g-3= L(x+s) (v 8- “m (2% 1)

Thus fourkh vertex is D(%,9)= D(2,€) # 0= X+S w» N="5 b ‘d thivd
4 . : an
NON 5|°Pe Of Al'qaona' AC: 3"'2- _ _L_ Lc-) The ll'r\e blSECl—‘rla Eb& t|r$.bh x_qxis‘
, 6-C- &+1 | awadrant makes angle 45° w!
- i - +! _= & » 5§ =
slepe of diagonal BD = sz_;) =-6-:;- 1| s slope = m=Tank

.. It passes throvgh origin(oe)
e GIOPQ °{Ac.)(slope °f BD)= -!_-l(-—l) e Se leq/Puul.—:on iS5
y-o = (L)(2-0)

HEDCE diCIsOnalS Ac_ C.Il""id BD are \Lar.
Y4y = X =

irs of points are given. Find
QS'T:;ePélmr fl:ha two lines determined
by these poirts are ) Paralle) diiyfer Pendicoflar

viNene
(O.)(l,"}-),()-)q) ahd (ZJ'); (—'81:) (A).The llne. bl'SQC’C'l"S 'l'.b(-
3,L), (§2) and (3 ,(-2,-7) yd and 4" ojuadrant makes

(b) (- , :
¢ : 3§° ‘tb 'K—Q‘XIS
Solotioni= @) | . D(-3,2) |an ongle of 225 " . 1
Let A(l,"z), B(:,4) an e so SIOPE = m=1an135 =""! ‘
L-(-2) _ 4+2 _ ¢ . it passes throvgyh origin )

5 . iS
l 5 e;l{.o-;(-'l)(x'a)

o> Y= wI+X=0

26
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cind an eoy vation of .the line
Ql *> (a) £hrou3h A(-6,5) havirg slorg7
Solutiomi= LetAlX 9)=-A(-4,5), slepe=m=7

point- 5"}"—)

Eq, b; Iine 15 :j-:'jl:.' m(_i-ﬁl) ( f‘hl""""
(-¢)) = 9-5= T(R+E)
Yy+4l=20

w Y-§5r= (-
ow Y-5= 1w+42L =+ 1%-
(b) 'thr'ot@h (8,-3) havind

s.weiﬂﬂ'ﬂ Let A C‘Jt.,‘.jl)r. ( 8'—3) and

sloFe=m=0 S0 5
eq.ef lime is Y-4Y,= mn-2) ( fo rm

> Y—(-3) = o(t-%) =¥ Jyt+ d=o0

slope O

(c) l-.hrovgh (-%,5) having slope undc{linecl slo\:e a{_ perpen

SO’Ut;OﬂS- Let A(AL,Y1)=(-8,5), slope=m=
ey °F line is Y-y =m(2-%) (
- J—-5= 00 (% - (-3))

form

w Y-s= L (n+8) =+ 0= A+8 = A+{=0
(o]

(d) throvgh (-5, -3) and (9,-1)
Salubionie= Let ALNY) = (-53),
B(%,,9.)=(9,1) s eqp. o L line 'S

J—3, x =% (Two- Ponﬁt form)
3T - 2K
th, g+ 3 A+S ,/9\
3- (_3 X"" (- s) = ,x\. \J L Q‘
- - T +3 9ts 7
n+S _9Q)
- g3 . - TY+21 5 A%

! ISk ~§ i-\a
= )L-'Tj-u-)-seo_;{‘a y-Il{=0
(e) 3_interCfPt:-'{ &b slope: =5
SO’Uk;Oﬂi' 2 ';j-'iﬁl:e.rceFt =C=-7
Skpe= m= -5 3o eq,. of line is
Y=z mA+C (sloPe-intercept form)

> Y= "SK | » sSu+IJY+ti7=20°

() x—intercepti-3 and y-intercept: 4

50|U‘u0ﬂ$' r—inkterce Pt =Q= -3
:‘J—l.n tenept= b".: L{ Se W"af line i_S

x 3 o (Twe-intercept form)
a
- = +%—- < | -r”(:;—'-) +1( L) = )

w —Yx+3Y =12 or 4x-3Yy+|2r=o0
(9) x-intercept: -9 and slpe:-y

fnl‘*&loFQ_) SIGFC 0; ine AB

pa'mt-SIoP

“ﬂs‘j.’vﬂ,m.— Eq,uqh'on of sides -

ghOMbus* A l‘smm having eoyval sides

's called rhombvs.

Qii Find am eouabien °f the perperdi-
s -cvlar bisecker o

j— the scgment

Joinim g the poimts A(3,5) and B(9, 8).

Solutiom:=
Let ¢ (S mid Point °{ ARG D

<o coordinates *f ¢ are

= 8-5 «3 _ L Al3,5) = 6(9,3)
9-3 ¢ L

dicvlar bisec bor ¢CD = -2

. ¢DLAB)
Nug e:{ o{, 1. biseckor CD l:hroujh C(‘,L;.)
(4] .
1S _ 1_1') (Po:ht"ﬂn:Pe)
3"' 'j;- m( f-or'

> Y- 12 ( n-€)
- 1Y .-21_31: _4x 424 = 4x+3y -13-24 =0

o Yy + 2Y -37=0

' Lthe sides, altitudes,
OFy e ual."loﬂs Gf- ‘
Q‘”‘f : ﬂﬁ'r?j mqe/clians o { the l:r'-angle

i\pi\ﬁé/se verbices are A(-%2),8(5,4) and €(3,72)

|

~d Ac be sides °f ¢(3,-8)

<AB,BCA

AABC. _

Ecv o.f. 5:'::1: AB 1'35;

Yy x—=03)

'IT:;._: s -("3)

- Y-t = A+ Aesy) 0 BISL)
< LBY

=ryY-B=RN+3 =» -4y + 8+3 =0

=+ X —Uy 41l =0 S L ol Tm-P-inv

J,-d; 2~ forwm

> Y-l = €x—30 o Lr-Y+4-3s =0
wp fx-Y-26=0

Eas. of side AC'S;

J—1L =x-(—3) - J-2 ____'x+3
-8-1 3 -(-3) - e A3

*35—@: -Sx =15

s.lu‘tfﬂniﬁ' 'ﬁ.—iﬂt‘lrttPt = -9 3o Pt. onN - 5H +3Y -6+ IS=0 = 5':(4-33 +9 =0

t-axis 's (=9,86) and let AL, Y)=Al-22) Equabion of alb kudes:-

and slope = M= -4

eq,.af line (S :j--ti,f-rm(x-ﬂu)( form

= J—0= "Q('K"("a)) - j"'—'—""(-fC'X.'f"))

- Y=-UA-3€ o+ YU +J+36=0

poinl:-&lap

- AA’ be all:il-_ude {-rom Foint
A on St'cle BC
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~ p'l'. A (-3,2) hqvin_’
5IoPe .'/‘ )

I=dm m =Y (P TIRP)

w J -1=".'-é- (1-(-3)) -l 63_ [).==-"C— 3

Eqy- of albitude AA’ES;, (fro

w x+6Y=I12+3=0 = x+69y—=7 =0

. Je
": BB/ be qfl-il:ude. f-r'om ant B em 3¢
AC 5S¢ o -
"'"_8-?- __;_-____lo = e = cct
slope of AC= s M o Z 5
‘e 3 BB,_L. AC)
SloFE 0{: BB = (

; B'is; (from pt BLS,4) havin
Eq.of albitude BB 15) (f‘ Fslape %) 9

Y=Y =m(A-%,)

-+ J-U=2(x-5)
5 ( Point-sSlope form)

-+ S4y-20=3%-15
ww 3A-S5SY+20 -1§=0 -r31-a-6‘3+5‘::o

s cc’ be q,'l'{-.i'&ude, from 'Point' C on side

AR seo _.h-L__':_..____-_-.Q_-_._.,,_'_
5,0Pe ﬁf AB-S:-{-E-)- = S+ 3 8 7

s ‘V AB
slope of albitude ce’=-l (:ccLAB)

Eq,.0f albtude C

Yy+8 = -4(X-3)
AN

w Y48 = - YA+ 12 = Yx+ j—g%jc@/-— o

= Y+ Y- §=o0 \i“\\@\)

)

Eq/uq{'ion of mei&

: D,E, F are mid-points A(-3)
of sides B¢, AC and AB
, d
resp-se AD, ?E an e (o,=3)
CF are median3. ¢
(n3)
+ D IS m'd Pafn{?
lﬂ'Jr' B¢ se Bls)y) Dly,2) =
coordimnates of pare (54-3 Y-8
— ) —
2 A

=D(&,°%) 2(4,-2)
E—"y- °f rmedian AD 1s:

3""2. "K"'("'B) (.: y-Y, _ v — %,
—2-2 = 4-(-3) 'jz:.ﬂi Wy - Xy
9= = ___--—14-3 - J-% _ w4+
- -4y y+3 Tl 1

o> Ty-14 = -UA-12 = g+ 1Y -14412=0
= §x+1Yy—-2=0

- E 1S m,‘d- Poin't bf Si',_-le AC

1-8
J —

Se coordimalkes af E are C—3+3
2 2

=E( 9-:.'_') --:) = E(O,'.3)
Eq,.0f medon BE 15;

g-4 _x-5 o I-1 = ‘1;5
| 3-4  o-5 -7

» -5Y+20=-12+ 35
5:]-!-10-35':'-'0 - I%X-°5Y -15=0

- Ty -

 Fis mi‘d-point of side AB

So coordiﬁa&es 0;- F are iié’q't{}')
"'F(}i'.)éz)" F( 1 3)

eq, Of- nediarm CF 'S .

_E’_f_a-— = l’:}— > 'dTl? = Zfi-—-

.:--::.).tgt: Ilr:—33 - U2y 1673350

o W L+2Y -17=0

Qis"ri':i:) ard perpendu‘cular o a
-4, :

ine havimr)] slope ~=
Solufion:-' Slepe ef given IIne =

Yy-(—€) = 3-5( e (-1))
(a+4) =39 +18 =2%n+0

- L-3Y+8-

Eimnd an egyuation of the line
Qi » throuvgh (I11,- 5s) and parallel

e a line with slope -24.
Soluﬂom- slepe of given line
slope of required line = -4
(- reay line 1s Parallel te given line )
Eq- 05. required line IS,
Yy-(-5)= =24( A=)

- -4

(.: 3'3,'—"777(1-7"))
- Y+5 =-24x+ 264

- 24x+Y+5-264=o0

o g 1914—5-—-159:0

The peints A(-n,).),a(6,3) and

* c(a,~4) ore ver bices of &

hat the line Joining
AB and the mn‘dpoinl‘

\

"i'B‘-
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AC-1,21) ‘

Solvh'aﬂ‘.- ‘ cini) Normal Form (1c959<4:35|‘no(= P)
| 2wx-b4y =0
ge(+,-") - 2x-U4Y =-=II
D(%;f) (+ l .. » beth sides by r"‘(nt+(_q v Jurtd =20

> _4J _ =M 2% . 4
*}; il 4 ra"n*fjﬁ

x(=)H (—'"')-" L= This is °f

BC&D) c¢x,~4)

e D 15 mna Poth‘t Of. AB. Se c_oordina&ES
-14+€ 2+3 } (__) 2..

] — w/hHere
5o (126,22 e form xcasaegom s o
' d t of AC. Seo coordinates =" ,SNA= 2.0 Pz
Atia G 55 7V Po.n:_ 2-11 ) E('li_' ) ERDREE Jo J2o 2
l+ =
of E Qre ) X . C.ﬁ5a(<°
l e O RC = -ll""s __:Z- 7’1 Ca3 & 'a( lies ’nm‘vuad-
>lop i’ 2-¢ 4 4 = Tand\ = CVJ‘ZO -_::e-r*i-*
-2-5 - i/
SIGPB °F DE = -1- % _ -25—5_—' _ }g— 3 /ﬁ" ' (-2)= - £§3.43
o S |-5 - Y | TanX=—-2 =» oX= Tan
2- . Y & £3. 43" = 116-87° X-6

6
vs ok = 80~
Th( IBO"Q [res in IL Q/Uﬂd) X+0

Ths = cos [14-57" 4 Y Sinlld-57" = fo

Also length of perpendicvlar fr-om (0,0)
i

.|t g M s p= g T PTag

Qb\, Qxi-'?ﬂ -1=0

' 510F0 GF BC = SIQPE oFDE
- DE is parallel t» 8c. New

|8cl = ﬁ’(z-s)‘# (~4-3)" = J-0) 5 1) = S+ 9
= J65

& eovualn on lﬁho -f\

in € ornvert each of l-_-be &\%wnna

here m=- = , ¢= =
i tEl"t? tS ¥ q# T
.Atercept ’T‘No in P
>y Slepe P fo pras o) Two inf““et’t f‘°"m"'(%+% =')
-mv'ay ' ' 2 e b

(') Normal f—orm\/

(a) Lx-lLy+ll=0 (B)Ux+1y-2=0 | Yo +TY-2=0 = Yx+T9=2
e)ISYy-8xX +3 =0 > 4 TY _ ) o X .Y
Also find the length of the Perpenda‘cularl Y_:.. 32. :yqa 7
from (0,0) ko each limne. s 'T/: - .-171-1 — '::; +__';.=l
Selvtion:- (8 2x- 49+t =o nhere ‘a =% , b= X

=

Fercept form:- (yemar+c) |
P ity Normal {—orm-.- (nCeS A+YSiNA = F)

() Slape- im

4yt ll =0 =y ~4Y=-2%x—1
e - 2. \! Y+ TY-2=0 = 4x+Ty=1
- 4Y = 2w+ Il =¥ 5=—q-x-+—q .
- Y=fatl it is of the form (-L:'bol:h sides tiJGf) r()t = JK+49 =Lks
iy o 4 d .y _
y= mr+c where M=, €2 el x-f-J,_g_J
(") Two- ,ntercep‘ts form (1""?‘ ') iy "((-—-" )*J )ﬁ = —> ACo5X+YGincz P
&5 N TN T~
2x- Ly +11c0 o -2y 4y == . - -
N ) - -
=} ol |
x4 | Tanots 2102, « 705 . Z{ C“";{Z:
T i - Sin
*(__'_L.) + = I This is ¢f the form Efsaf “I5e ...q‘!,esml"vvﬂd
- 1 0y >t=Tan (%)= go-24
_'E-'_-l-%r | where a= 5, 277 so oo (3 406.2(°+ ] Sinbe-26 = -—JE_;
Alse lenyth of Lar from(ee) to yiven line
29 '5 P =7rs
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) 15Yy-8x+35=0

¢ Slope-int&rcepf form:- C(4=mx+c)

“ 1S4 -@%+3 =0 = ISY= §X -3

=+ J-= _B__-,,_..j_ —y Y=+
IS 1S

whe re ) = e

g s

¢y Intercept formz-(’f-&..f-_g.-.-_-:)

=3
(S

T NS Y-8 AU +3=0 =» lS"_-j-SJ(-'-3

= ﬁ-fﬁ:r -5+ 8 A=
-3 -b 3
J
(%) (%) a b

i
V"Jhcre a = 3/'8) b'-'-""/.s-

ciiy  Normal line:- (xcosot+ ysinet = P)

v 15Y -8 +3=0 = ISY-8% =-3
e —814"53':—3
5 6y (--'B)"-.,-.(:5)"“.:_,,'-'= 64 216 =J289 = 17

-8 x 415y -2 4 Bx-1Sy-3

7 7 (7 7 1Y 17

17) j( 1 17 5 J

| X
Sinet _ =% 050‘?,_91@\}*

CoS oA 8/,-1 Simex&(H)

=

tanoc=

SN =
-5 ?‘&‘;@\ﬁ'" L
"J\.

tytiey
~ &;)-:-41.93‘

- 3
177
A'SO lena*h ﬁi_ _L_ from CQ)Q) "5 F':_B__

QZZ, 17

In each Of the ]Cbllowina chaeé
whe ther the Lwo lines are

.0 parallel di)perpendicular ciiyneither

parallel mor perpendicular

(@) Lx+Y-3=0 ; 4n+2Yy+5S=o0

SOIUHOHI- Lx+Y-3= o0, Yx+1tyYytSsS=o

e’ —— "'"a-‘ _L - _-uqu!
sloPes m, = m, < Qiven limes are 1.

(b) 3y=22+5 ; 3Jw+2y-0=o
Salut‘fon:- 3Yy=2%+5; Ix+LYy-8=0
3%+ 1Y -8=o0

_—

b

=y 2A-3Y+4+5=0.

-

Q.
" m:="-E=:l‘_-.-. m, =

=#"";_'=-L (-1,0) fo o-:. is

= (5)(4) -~

= Gven I'nes are JL.ar.

(C)Uy2n-l=0; x-2Y-7=0

SO'UtiOn:- '2_14—&3 -2 0, 7(—13 -7=0

o
—

- . Q@ 2 o 1
1 m e Sy == a—

S Sl THA M
t £, 3o 3;\/"7
Il ner L-ar

(o')lt:r.-j.fz-.:oj [1-,(.-3_'}-{-/-:0
SO'Ut;OH.‘.-' Y2-Y+2=9, 1Lx-3Yy+i=o

——_—.

L3 77
. m,=m, Se 9iven lires are parallel.

e)12x+35y-1=0; 0S%x-36Y +1ll=0

o; loSx-36Y+|l=0
ot (65 35

g = e R

() 3x-Uy+3=°2,

Salul’.ion:- Q,;3x-uy+3 =0
0,; ax-uy+7=o

For {; ; pvt A=0 , 3(o)-4y+3 =0 o —4y=-3

pot Y=0, 3y —U4(0)t3=0 - 3N =3

nslp” y B Y- (O,%) nnd (-fj b) ar Q.’
For [, put =0, 3(o)-ty+T=0=r ~1y="]

wlp” j:’: 1/(_’
P"'t J= 10,

b 14"7/3

2o -U4(0)tT=2 ™ 3% 7

g0 (o,:'a)und("%,o) on Q,_

Now distance d from .

L2

LY

2

b + (0,714)
d".: wl (-713.,0) u_:m
-J ~F b 4 2 100 2 4
=|3C"|)-‘-I(O)+7' -2
= L —
J(3)+ (-uy* 4
d = -3+71 . e o B
- T 45 &

J9+14

3o
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- d= 1 Thus distance between the | Now reqguired eq;ua ko of lire

=3 _ . ) X
parallel lines '%’ Passim 9 throvgh point (<L o) ond

‘ - 12 'S
Now M"A'P“nt °f (-e) and (-%16) i > | §-y,=m (= -w.J)
-1 1. 2 Y-9,= &
(k) ()= (0 | 3o ElE) L
2 /

= = .
P54 = ...t‘:-l-:.%.- -+ 1x+5Yto =0

= (-%‘)O)
> Slupe-.-.—.rm-"'% = '_-:-3— =‘% (¢) X+2Y-5=0, wx+4y = |
Now I’EﬁUUfl'Qd eavualz—n‘on oj'. ime FaSS;nj Salvﬁdﬁi" @'3 2+ 2.5..-5:‘-‘ O’ QL; 1,(4.(;3 e [
: 3 _
irrovgh point (-2,0) and Sope 25| 10y o ovrg-s = e
o
J-o= Kt = ¢ 9-9 = m(x=") w =S5 # I

3x—~Uy +5%0 pot e o= w20
o (0, %) and (50) o7 5

|

' =0 20)+4Yy=1=r .'J"-'/(_,

. ' ‘ 5y +13=0 |For ﬂ-u pot % =0,
Honi— 0, an+59-6=0, {,;nx45y

Selv o

wpr Llj = 3:(_-!'5 -

(b) 1L 2+59Y—6=0) L +SY+1d=0

/
1 +4(0) =1 = X =/
For ¢,; pot x=o = 12(0)+59— 6= 0O ,

» SYy=6 =» Y = 6/5-
pot Y=o - 12x +5(0)"6 =0

{, s
- 6 =y A= /"’z. (5)0)' ‘;O\ -
~ Illj 6 -‘; ""I" " . | dfé@%ﬂbaﬁcl
= (o) ;
so (& ) and (5, o b e
_f’”—.,-_-f’ﬂs"f
e 53 +13=0C =y 5:’: -3 =»r J/%‘\\QGL/{} m . 5
n SV 4
P.Jt y=0 = 2% +€C°)+'3%’?9%&/ _ l o = | L2 .
_ _z(\ O d= — — y
s 2% = -13 = K #r,\x@; r_—l4+f6 I .
- 3 _,b 0 S/oﬁ Q -5 -4 -2 m.lluoiﬂz, 4 ‘S.IX
Se UJ -5.") and ( E“& r 9
Now clts Eance d from ('/,_)") fl"am ﬂ._._ j{; 2
S 4 9 4
d= |at+bY+c| Y 2J5 .
_— . 4
Ja* + 1" ; o de 2_ Thus distance
L)+5(0)+!3 2 2J5 . 2
lﬂ:_)__—é?———,- betweers the. PGI"G"eI lines l‘.’?;'
JU!’JL-*'LS-)L 4 I MLZ - 'QL (¥2.0) 2 4 s Now rr')ldrblnt of (5) 6) Qnd ('li / GJ
dv|6+l3’ _(54-& D_,_Q):(lo-,-l)o)__t_l_)b)
Jiuy+28 7z ’ i L &
,9::-!-9- S'oFQ.:m:‘-%:_"i
“7 | d E—=on oj- lime
1 (¢)
d= 12 Thus distance | Now réqyuire eV ‘Nt (v d
g E 19 Passin 9 throvgh poin ('2';!0) ki

be bween the parallel lines 7=

2 . slope -1+ s
Now midpoint of (470) and ("5 .,0)is P

L
Yy -6= --'5_(7.-%) (‘:J"j'""m('z"'xl))

- 13 £—13
=(§'—'T—:6+°)=(__——”— Ib) H>29 = —w+ 1 -)—'x.—!-')_j-ll-.-.-_o
. . - 4 4
= "',_1.. o)
(Lq))
-~ a _ -]
m:—SIOFE-: _E.— -—6—-
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: : the lime
Find an equualtion of -y X 4 Jd _ 5 2.
QZL’- throvgh (-4,7) and parallel bo Y + e | —— = +_E, -1

the lime x-Ty+4=0 This is two intercepts form of e, .
SO|UH0n5" Griven line 2wn-Tg+4=0 of line with =-1n tercePt =22cC

::Slope o f given “ne""wg-%: % ':'}7 and y-intercepl =cC
o slope of required lint = % . product of i~kercepts =5
(«  rev- line is |l bo Jiven line then + «)(2c) = 31
- ‘5‘°F‘5 ars eo"”al) | (-47) > sc =3 e C':"?: e c-—-—--*-"@_
: : hrovgh (-4,7 _
Thus eoq. of reguired line throvgh =3, sechar Yy=-Lx + [3 -yl.'lf-fjci‘ﬁ_
havin9 $|0PC -:-':7' S 2 2 3 )
- geq = B(xbt)  FERImLXN) g tI R Re e
— % be"l%;::,f, - 'x+ﬂ_J-z' _ A _',x.'.Lj—_':JZEO
= 13—?9:1"’-"‘8 3 + e B

' are
- 2r-1Y+49+8=0 > 2%X-TY#+57=0 | oo reon-"d i Fq,-qne; lines

st Find an equation of the line x.+2-j-~r6-= s and %+ 23-}-.]'3'-.5
& ‘ ‘
-g) and Per‘Pend.cular to QZ?O"“ vertex ¢f a para Ilelojram is

(l)Ll) the AI.QSO!"ICIIS l'hterSt’.c.t a
s ] A-.L.
Golybioni= slepe of B (given lin)= 2oL | ) and the sides have slopes L and-t
- 15 - 2

o +1S | ) the other three ver bk'ces.

> > S&!/*&m /| =

& slope of req,. line = -3
pe °f rey 3 D(25,,) ¢tz ,9.)

- ine, )\ ¢
(+ vea,. line is Lar £° 3IVEr lnoe/%\ _
Thus eqy. °f req. line throvgh (5,73
-2 15 @ff};\\?v

and haviﬁj ‘SIOPE 2 s B(.,Hﬂ')

<o)

N
34—8:"%(1*5) &g@ﬂ&f{j\,é m(q-x,)) Let (L, 4) be given verbtex. and BCX, 1)
R clx,,%) and D(%3,9,) be req uirec

- 3Y +24 :.-—Sx@
- Sy +3Yy +24=157° vertices.
. : AC. So
& swr3)TlT of two parallel gy m:dpoint afﬂ
Q26 Fine etvua*:"onS { (2,0 = (H- ;_L: q-’-z.‘_)

throuvgh (S,
the join of A (—15,- 8), B(10,7)

» lines perpendicvlar bo Lx-J%2=°

- = P = 4+d
sueh that the product of the x- and | 5 = |+L;_ X L

3...mtercept‘5 oJC each s 9. -\, = 4 . L4ty =2 -vr,

Saluﬁon tew Griven line (; 2x-J13=0 eo 2O3 ) o (3,-1) .y
. Y - T, SN _ Y -4 J. -4
3 ° ven line = 7= = T s slegpe of AD = Y3= 1 o 1= 2
lope. ©f 9 b~ = pe ot o\ -
reay.li'ne s Lar to L so - X3-l=d- 4 = 13-33-14-’-! = 0
slspe o’: req. ine = -.-_;-:_ o> Ay-Y3+3 =0 (I)
l lepe of BC = -9 5 1= 220
Le\: s_l'nl-erceFt Of I"éﬂ/. iNE = C | S ore f 3-%, 3__1‘
So eqy. of reguired line having slope ™5 | oy 3%, = —2-Y, » A -3-2-Y =0
and y-intercept ¢ is - A-Y,-5 =0 (T) ,
Y -4 -1 _ 3|_
-~ . 4=t/ Slope slope of AB = 21" " o "5 =
:j: Lx--’-s————-(i; 3 énterteFt) X -1 7 Ay —1
w !l x+y=-c Form - — X 41 =10- 98 = A F[Y -1 28=0
> - %), -29=0 (1)
S
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S0 (-1,€) is below the q.ven \irve.

Q29 Check whether the 3iven‘ poinl's
*are om the same or opPpesite
svdes of the given lime.

o —3+ A3y= —1lU -1 |

*-—3"‘23*"“ +-,:13:= 0

)y + ~+4 ||l = O (—l.Y.-) (q) (°)°) Qﬂd (."'-I_,'T)) 61’.-—73'!'70-"-'-’ O
e 33 (b (2,3) and (-2,3); 3% -5 +8=0
By W-I = % +1Y, +lII=0 ¢ lulionie (5 (o and (1)) €x-Ty 7050

s'gn of coefficient of y==T= —1Ve
8334‘8:0 - éCO)_7C°)+7O.:7o=+iV¢

-+ 8Y,=-8 = -EI put in@ | For (00), (19 +7 .
(o,0) is below the ine.

13"(")+3=o =i -)(3_'_‘_'.3:0 ) —Tj+
- L= — |
> A +lU=0 =>[A3=-0] Fer (-4,7) e o< #ive
'\ 3.9, 5. 5=0

Qtj,__ 4 =0

‘ . qme St
= 8Y, =24 =» ~-pu{; in IL are oen S

(b) (2,3) and (-7_)3) ) 3N
-~ 5"3n,¢(5\coeff-.'c.'ent ef Yy=-5=—1Ve

§y+8=0

s
(G1Vay -« 3w- 5448 = 3(2)-5(3)+8
od verbices are  leta,); H
Heﬁtt’. !'e‘VUI\"Cd /\,{ES : G_‘S.'-B-_: |q-|5-‘="'l = \wve
B(x,Y,)) = 3 ,{J (2,3) i5 abov e line.
( %y, 8y)= P A" A kel
P& T3 g 54+ 8 = 3(-2)- 5(3) +38
Above lin&:{t@r sign y||For (-2,3); 3%~ J _ _ja=-ive

ﬂ\““-
A
L
\

the
: dis bonce fre™
' the qiven pein Find the P
sttﬁ;gd ngﬂgt?ﬁr be|ow3‘+_he Pgiveﬁ 030. point P(6,71)ko the ling éx-1Y+7=0
so‘u{‘l’dﬂ:-’ Here ™,= 6, J, = —1

ay (5,8); 1w-39+t6=0
N o= 6, b=-Y4, c= 9

ine.
By e 183~ bY, +¢ |
134+ 6=0 S50 d = li"f__\j’___,‘__.—-

Solution i~ (@) (5,8)) . s
sign of coefficient °of I = -3 = ~We d = [gcs)+(-ﬁ)c—|)+9l= |36 +4 +7|
Now For (5,8), ) %-34Y +6 = 2(5)-38)+ 6 r’—_-(é)l._'.[__q); —____r____36+16-
- o= —1vVe L,? _ q9 £I9
~to-2y+6="8 =" o |ad o A7 AT 49
s (5,8 lies above the given i€ Jsr  Juxi3 2013
/

(b) (-1,8); 4z +3Yy- 9=0
5ign of coefficient of Y= 3= +ive

(-1,6€) Ya+3Yy-9= G4lT) +3(6)-7

Now f-ur
- -18+t 18-9 = -19 = —-1V&

Please visit for more data at: www.pakcity.org



QB Find the area c.JC the lm'ansul Pr°°f:-

* regisn wWhese ver bces are
A(S,3), B(-2,2), C(4,L)

SO,UHOﬁ‘L- Here =«, =3, 3]:."..3) xX, =-2

31.52_, Ay = L'J 33'—"-'2- ll. Y Q‘
. .‘l ld, { P
-+ Area aJC L‘rlansleg_!?: % Y, | \ <
Xy Yy | A
| S 3 \
i
oY
‘ '
- L [5G2) ~3(-2-4) +1(-4-8) N,

-

- L(o+ '3 -ll) = -‘E (€) =3 39). units
P

The coordimnates gls three poim‘:s : sum of qll three andlcs 'S eqiuq] to 136"
Q320 qre R(1,3), B("‘J') qna‘ ((‘-IJ"S) $e a{._'_& + '806-"’(;_= 180°

< b )
By compubing the area bourﬂied 1o o, +6 = 180180
' re
A&C- c-heck' WhE‘l:he.r 'kbe. POln S 'Q - s or, +9 = 0 b O <= Q(L_ O'f'
collimear-. g oy ==t o +an®© = tan (&, <)
SO'UHDI‘H' Here =& 3' R L fﬂ'?®\\t0n0f:,— tan«, > Ean (&-f)
- =-5 a P = - HE
:11_:-" ') 13"""; 33 ) é@ |+taﬂ X, {_anqL I:anut' ka
NER (\/‘Q\H\“‘J |+ Eahﬂt‘ahF
ATreéa O} Erlaﬂﬂle'-‘-'-'i \'lz < '\32/6/\3”-; tane -:_Yi'l:;'_:i o m, - Tan al:sllPtt¥ Q'
13’ 33 /%:\:fé | + N Ty my = Tﬂﬂ O'I’L:.'. slarg -1( !‘-
_ pR 3 l _ﬁfa'\ﬁl Oy
2 \" ; |'\ J\Sxiag/\f Coro"arv i. 4f bwie lines are - parallel
h - ~N . ¢ equal.
i, - Lthen their S\QFCS qQr .
= 7_(|+5‘)-3(-1\&m5 ‘”] _ | L, it and only if My ="My
- '{ N g ' (_—Q-) QI B
A=L[12+157 ) = _7_._2__,;:. Sv-vm 8 Prooki- Let ™ and ™, be slopes of
+ l
Iy #£6 se points are not cllinear| i, ¢, and L resf’echvej
A7 be angle from L o L,
tween two e A Y~
Anﬂ'e be e lines are¢ I 50 920
[ -m'
L|ne5 t an@'.: m‘-___.
t we Ko e |+
‘o et L, and {, be two = [aNn 0O s =Tl 5= "-""
hr-'es Slx:h that thﬁj I \-}-mlml- ‘+m‘m‘-
icular ko each other

are mot PerPend
4¢ m, and m, are the slopes of {, .
' hen the anle . are.
and QL rCSPEChVQHJ t Lo ines '
from Q, to Q,_ 15 3f\/€n b.'j." Cam”:r?ul’azrf 95_ olut.t o{- their
perpend
5\0F35 1S eﬂvu |

t—¢ Q,.LO.,_ l

Pr'OO{".-— Let ™ an! m, be 5!0‘)35
of L, and L rejl"eche.U

34
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Let O be angle from ¢ | New £ang = ™M3-m .6, ismeasured )
.+ lines Qre lar so 6= Jo* 1+ My™,  from ™ to ry

e Kmow that _ -2+20 )
-m |+ _3 r - —
AT I A
-q-an‘BCT-.: _:_"_‘;“_’_{:i_ -y tanb, = 27 ™ 5= tar-';'(.'i.._.i
NS LaTR g _ 8'_-:1)_ 1§ = 22 2'
mL__m' __l__ - s - )
v L4 M = O VM) ™y 't 0 = iy =1y, . 6 V3 MCGSUF'CJ)
an L - from rrh-bo m.
(4 = O - ™M) =-1| ERREA
- =
-5 _ (.4 4
Hence Proved- tan = "3 ( 9) = %‘-"79'
[
Y2 2
Exam ,ei Find ang le from the line :+( %)( -9") I+ 'i.'-;_'
F with 3|0Pc_ —'1/ ke the lIne 45+ (2
tan6, = ~33
with slope = = - 1 = _____q37
SO,UéIOH" Here my=-1 m =3 L7+ 20
s = )3 277
; : ~17-33
9f 8 s required angle, them 6, = tan' %-:7'
M, —mMm, S _ (-1 »
Tang = > ° — 3 ( ..5) 9:_-.-:- -{:an'(%) . |
1+mm, :'(-;')'('—.,")' @ Since inclination of line
PRASKY A : IS measured counter-
T S 4+ 1 1S+t 6. f‘(\ﬁ}‘ﬁs 7° (Clock-Wise) clock.wise (anti-clock wise)
— e e
e : 335‘. T L a \% - 35.07° + 180° apd s & =780
'+Cﬁr) ¢ - 35 >\ 3
; Q= 2 =144.9°
- 2,2 S
*ane = 29 ==t Tan 8 = — '\,{F\@/ t 5. - M, -3 o3 93 1S measured )
x\\ (/\E/ ansa = . -Frorn my to My
- 8 = Tan(t).—.:l3 il
- 3 3
o 4 = e (7= -4 4+ =
Example 2. Fire b"‘”3'“ i 5 - Cw) 57
ces ar I ATEY e
tr_,.anale wh05£ er‘) (1-5) 1+ ( %)(%’) (| + l_f:z-
R 1 \a4'
H("5;L').B( b é 1AV ("
= 8
—~ 2.9
a stralght Line
X -Form

L, axtby+c=20
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e2. Find a SﬂSka of
rresfPon d l'h9

A system of two Linear Exaripl

‘ons S inear eq/uaH‘Oﬁs co
Equat L, the makbriz form™

SHLES

6
v 17
e the lines rePresenEed
Ar r—C uf'l"emt 7

A system of bwo liMeAT equa tions

tl: Q,x + blj +C|-==-0

L, a, x4+ b,y +¢, =0
3 10
cam be Nr"lHZQﬂ '

i~ two varrables

’ rm (o
‘,Lr-'r'f:::::ﬁl:'fl':2 form™ a5 by the syste
ax 9] = (T4 Salvtion:~
[a,l b, Y ¢, 1_*.-2_3_,, S=0

_y\.q' b'.“f;l ::[:CJ 3X+Sfj+l=°

1x+7Yy 16=0
- . ‘red sﬂsl_-em OF €oys-
Y _(*] c=["9]| This is require
a x [.J]J {C'_] N | N 5"}
owvdJ -
LR
)3 (-35) +4 (25
3c_.2_3) - ‘f("‘ 23)

A system of three Lineal
Easuabions:- Lt A= 10307

p system of three linear eq/ua Fons - 13-
= +£9-92=
. +* + biy+< =0 ole‘l‘: A 23 . lines is mncurreni’
: o + bpYy+ € =0 &@?m of given
L %X '~ two >°
Cy =0

N\ & ]
“Exercise 4-9

VQr’iab\eS x and Y takes the fﬂf@%ﬁ Lhe pofﬁ‘}-' o{_ ir‘wtcr".‘necl.—l'on

(S Find
a,x +bij+C1q [" Q5 Qi, of khe lires
a, X * b‘:j +Cl} ) g f_ifi?p/\,\f’ . O Qﬁd 2.'1"3"1"7-':0
a, X+ b3j+C3 ;C (1) A— LY+l = |
Q b C 11\_,\{\1“\3 P - 2 +'=° » ')
a,‘_ l":.. Cy !A.a“ @% :T 5 O!Ut 10N, X J . &ty
Qy bs Cs,\Q  w- Y2 =0 —7
) c xpress the 3§SEET .
Ei’.aﬂ‘lrteic ‘X.Pr _ Bj 2(![}-—(’3" Ga—-2 +4=
Ly-71=9., 11'53"'8-—6 4 14-""—3-,:3 x LY -:I =0
et trix for?™ and check whether -
the three lines ar x=-1 pot NV
. atri % -f-orm 05;- the - 3IN=-3 F
SQIUtlon:' The m™ : 2y+1 =0 =¥ -1y =0
systerm 13 . s0 theh —1- . ahe point
3 y -1 vl I [ o\ s Y =0 Thus (-1y0) 5
[" -3 8-) j| l of- iAtersect’or.
| | -3
A+2Y-\=0
! 3 Y -"‘) Gy 3x+Y 11 =0 and J |
Le A = -~ 8 & 4+1L=0 —y 1)
] ionis 3%+ J i}
[ ( \ -3 SOlUt on ,x_'_)_j_.] :'.."G-—-""(")
Now Jdelt A = " ..q -] BY 2 () -dD)=» 6X +LY+2Lh=0
> > ¢ x +Yy -1 =60
‘ b -3 - = F

Ix +25= °
Sy =-2L5 * x-_—_—_-S'Put
_s4+1y-1=0 >y~ "

Nty

1\

=

2 (1) = 4(-14)- (1)

= O oo *

ddw_ﬁ 71 + 56 -'49-.::2.8%- se 246 y=73 30 (-5,3)

S0 Jiver lines a:trer:[l-_: is the point of in tersection.
Cor1CU y

36
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(lll) x-{-ha =]1L=0 le'!OA W - 3:1+3:0

50|Ut;ﬂﬁ:' 7(+‘-l3—ll= o —mmp ()
1 -3j+3=° B (_ll)

By o — Gi) =+ % + 4y -12=0
w-23y +3 =0

R
-—_—_____——‘——-__-
7Yy =15 =0

- 1Y = IS =¥ U=!§7-Pv'~""""’

sewr=r W +4( !..?,-) -1L=0

> A+ 60 _|L=0 =r AN+ 60”'_____7?_‘1—:0
T

_ 24
15\ is the paint of
Thvs (']_._____1'1 ' P

)
;~tersectorm:
Z Fiﬁd am ecvuuHon of the liMe
Q . through » the poiht (x,- 9
ad the interseckbom of liMmes

1x+59y-B8=0 amnd 3A-4y_(=o

. Let _
Solvtioni=t;2x +59-8=0 —
_Qk, 3x ~4y-6 =0 — )

30,

(A Q:nc'lipqssfﬂj throvgh ' :

s 030, +rl, =0 ) k
so &4, °f line passing throvgé{&“
point of intersectior of \\Qs\\ﬁ/\ﬁ_ s
Q} 0, + K Qz = q{&"‘"‘*

= 2x +5Y -8+ K( \ -ty -6) = o

*(2,-9) Lies om 1)
Pu.t A= L and j:—?

[

——AT) [(p) TF & 8 Ly ore L then

There fore
n (1)

Der 2(2) +5 (-9 -8 +K(3(2)-4(-9)- ) =0

+4 -45 -8+ K( 6+ 36—6)=0
- 49 +56K-..—.0-)-
36
Put valve OJC kK iM (1)
PXHSY-8H+ L2 (31 -4y )=

721'!'/803 ~-288 +l‘f7x - I‘%j 294 = o

i

> 219x - 16Y -50L=0 req;. equabien

(i) the jtersectiorn of the limes

rt-9-4=0 and T+ Y+20=o0 and
(@) parallel (b perpendicular
o the liMe¢ b+ Y-I14=o0
‘ LC.t .
SO|U"'OH:"'0,;X-- J-4=0— "
(,; 7x +3+20=0° — )
L,; 6x+y-14 =o
A Q’-ne Q“ pasjiﬁj %ranh Foinf Of

' {
:~terceckHon oJC 0, 3 1, is l,_f:: ; j Q,'
Q"; 0.|+ KQL::O)

> x-Y-4+K(Tx+Y+20)= 0 ——(1)
-y -4 +FKA + FYK + 20K = o
= (1+TKR)+ (-1+K)Y+ (-4+20K)=0

- I+ #K
-1 K

-6 -_ ¢

' S‘OPC 0{ a,_. - M =

stepe. of s =

= it ,-"f

m, =

(D)% I
(O)V
\ @fIf Q3 g ﬂq are para lle. | then
-1+K

> 1+FK =6(-14K) = 1+FK=-6+6 K

- 50 (I) becomes

x-Y-Y4-T(In+Y +20) =0

X-Y -4 -49x -7y =190 =0 :
—48x — 8y-lyh=o=p &x+ Y +IB =0

m, M, = -

(-EEEY(-¢)=-1 =+ 60+FK) = - (~14K)

g i

o (I
pot )x’ﬂ"b"%('lx-f-ﬂ +26)= ©

T 43¢ -43y-172-35A-5Y-100=0
> Qx —483-— 272 =0
P x - 64Y-34 = o

(i) U‘\rough the intersecbion of the
\ineés 'l‘.+llj+3=o, 311;.&54.7: 0
and making equal :~tercepts oM

Solytion:= Ay lIine€ throvgh
:~te rseckblom of tl}
(4 + K L, =0

xi2y + 3 +R(XFIYHT) =0 (x)
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..a line qus;n_’

_ "throvgh, By () — (V) wr %~ Y+Y4=o
o x+1Y +3+3KX+LKY +TR=0 intergec Hene ? —-35.,_2_-_-4;
¢, and dl. 'S = =g -
+7K=0 '
-r-(3\<+l)x+(z.+€:l<)_'j+3 ¢; Qn*“‘f? 6y +2=0
For n—intercept, d=o0 £ — s gz =L put indi
’ Qs 0, wp OY =-2. = Y="= = 3 Y
+71K = © .
so (3k+) % + 317 X L | so tiinswr—=(-g)+bt=0 *+x+l+4=0
o x = - (3+T ) >
3K + | > o + 1 +12 _ 4 _,.-x.=—.'_3.5:_
3
For Y- |'f—|t2l'cept, x=20 . . : _13 )
0 Po;nl: o{. interseckbon s .?)--5-)

-t (:.+‘1K-),'j +3+7K=0

- Y= - (3+71K)
2+ 4K
.. Both imtercepts are equal 3°
x-—intercept — Y- iNtercept
- (3+7K) _ - (341K)
IK + 1 L+ 4K
|
e 3}:+| - 2+4 K
wlp- IR+ = 2 + 4k
-y yK-3WK+2-1=0 = K+ =0
»> |x=-1] se (I) becomes

@s *t14Y+3 +(-V) (314—&3,;-7).—:0
o> w+2Yy +3 -3k -by—-7=o0
o -2%—2Y—=Hao = 1ut+2Y ;Q »

NN

(+ by<2)
{x&i‘%\ﬁ ine

== X+ Y+ 12 =20

Find am equation
¢ through the int

N
PR &

Q

16w -104y-33=0; |
the fntersecHan of x-Y+Y4=0;

1‘13+2=0
SOWin"":- First we find

intersee Biorm

of 16 —10Yy=33 =9 —————n')
% +14y+29 =0 ——>tw
BY 14 C1) + loCit)my 2243 — |Qo_'j—a£2 =0
13 0% + l4oy+2%0=°
__-______-—————_"

Yy —1T12= 0O

'x":_!_-i}__ ';_L- = x-:-_!_ u':i'ﬂ(i)
- 344 PR i P

dy=r 16(%) -104-33=0 =8 ~loy -33=0

s —IO:’-':LS =0 = ""03'-:25-"'3
=1

#

=25
-lo

- Y= se paint of intersect=on

is (-;-_- ’-‘SE_‘)
Now we find irm tersecbion of

x-Y +4=0 and X—T94 2= o
—r — V)

Slope through ({-,'f) and (.._%3_)__%_) o

-+ (- -
m= 3 (%) _ '3'+—£ _ -2415
-13 1 13 _ L &
N = 2 -26-3
&
m = '___:9
L -S
So e‘WaHon"F reqy lim e U‘lr'oush (3-_}1_
and sloPe m = -..'2% is
Sy = -3 (=) Y+ S 13 (x-L
J C-z-.') 2.9 L) J z 5 (7' ,_)
+ 72944 145 _-1Bx + 12
Y Ql\ . s ”
- A3x¥ 29y+ M2 13 _o
\«/\33 13% + 293-!- 132 _ o

- |
- 13x+ 299 +6(=0 (req.lime)
cordi Eiom that the

ind the
Ql".[;::cs Ye M +Ci5 Yy=m, X+ C,
and Y = X tCy are concurrent.
salytl'dﬂi-' Ar'ranginj 3;‘/20 |

M\x—"j +C|= (») P m;_')(..—j +C‘L

nes

(o]
+ given lines are corcurrent 3

| m =) Cj .. Three \line$
-1 cl=o a,% + BY+ ¢ = ©
\m" _' CL‘ Q;X-l-b;'j-l'cl.ﬂo
Pia o 08 ayx+b3 Y+ C3=0
m, -} < By are Sal'd‘fﬂéﬂ.
-P‘m,_-m| o Cg—ct‘:’-O Ry =R, Concurréen ')t
memM) O &3-¢ Rs- Ry @ b &
EXPQﬁc“ﬁg by C, a; b,

_(_l)[(m:__m') (c3-¢C)) - (m_;.-m,)(c,_- C,)] t0-0=0

=* (mz—m')(cl’»"c') -(m,—m,) (..-Gi) =0
- (m,_- rn.) (CS"' C,) = (ms-—m,) (C:_-C,)
?eau uireal Col' 1 o’;b'on.
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that the lines 1x-34-1=0;3x-Y-5=0
s meet abt a poimt.

Qs Determine the value of P such
@

and 3x+rpPYt=

.2 given lines meet at a

nes are Comcu rremt-

o 2( —8F5P)-3)(U+15) +(-N(3P*+3) = o
o — 16 +16p+3(39)-3pP-3 =0

- —16 +{Op+ W] -3pP-3 =0

¥ AP 4+ 98=0 = PpP= —2__,9__,‘:,:_,4

Q

® 3:--‘!3—65-‘0 ﬁnd 1—3_250 are
cor\c.ur'r'eﬁt and the third-lime

bisecks the angle {romed by the
fir‘St two limes.

SQ|uthﬂ'f" Give lines are
£); 4x—-3Y-8=0

show thaqt the l\ines §x-3Y-8=co, Aare these Lhree Po;,-—,l:s coll

TQﬂB - _ ‘1 Lo ﬂl)
1470 77

b _ ) {-3

= 3 - — 3 1
""(3‘)0) 3 -

nry,
=p- 9,_:: an '-;)
b B)'.: 91,

The ver bices of a triangle are A(-23)
Q e B(-4,1) and C(3,5). Find coordinates

of- ¢iycentroid ¢i) Orthocenter
() Circum-—-centre
inear ¢

olution:=

Centroidi:— The point of
intersecbon of medians s called
centroid: 3£ (x,Y,), (x.,1,) and (33 3

are ver bices of triangle then centroid s

+ %3 + %3 ':I,+‘.1;+33)
@ 2) 3 ’ 3

: o)
| Zz: ‘Jt-ﬂ“J.:O | | \( <>\“‘“-§?_/‘-.=—2._' ';‘]‘r'- 3) xz_.:_.___(" 3:_: |) -,(3.;
4 -3 -9 For concurrenc 9%\/)\! §, =5
- —6 a b\ﬁc _,'f\
3 Y \QL xﬁw,}dﬁ{/gd CEhtrCﬂd':- C-)_—Lq +3 3 4 f'f's.)
1 -\ -2 3}?@/&/‘_3 | ——'—"'_""'3 y 3

Q)
— 4(8—€) ~¢-3)(-6+6) -8 (-3 Y
.f"\\\ f_)»-
= 4(2) +3(¢) -SU)Q\M 7+
PP 'ines@e CoﬁCUl‘l"Cﬁt.

se 9V
Slope of 4, =m|=-.%-= _f's.
=== 2
Slope of €, ="h-= = ”
Slope of £; -"'H;:_a?: ,

Now

6, =6,
((-e., third line
bisects the angle
made by first bwe 'ints.)

L

Tanel = 3= ( el 1
\+mym, 6, & 0)
— { — .3—-
Tang, Y _ "'Ll:f(?'
3 I (—
\ + (l)(.a) ey
L

4he andil':'l'oﬁ to be preve

Ly

Ortﬁc_)centre:- The paint
interseckhon of albbtudes s alled
orthocentre

(in - (05.3)
5‘5?2 O{_ AB=wm, = -3 AL-5
-4 +10

"'—".3'.-=.i.
S

-2
Slope of e = m, = S~!
ope °f B A

=3
s

. altitudes ore  Bey,n C(35)

' ._Lar ko sides U-veri’-{—orc.

.

\ """--L"": e -
Slope uf- a\bl’.ude o AB = oy Tt ]

. Lol i -
Sle pe of albkude en BC . ‘V.,’ 2
Nows

S angle from eoy. o{- all’itude o AB wiith S\OPC ~] from

CC35)
Y —s5=—1(%=3)
w Y-5=-%A+3

-w> 3+ -5-3=°

' ﬂ—:j.s-'M(x—x.)

32
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- Uy—12="1% -4

o Jx+ 4y _12+k=0
o Jx+ly+2=0—T77UD

By TC1) — (W)= TetTy-S6 =0
Iw+iy+2 =0
e

33-—58::0

S 8 (l.)

e

* —
y 3
(1) = %4’%3—-8:0 = W+

Puk N

58-24 _ .
3

Cil"-CU—ﬂ-:\- ceFtre = The point of
i‘ntersecl—-.‘on =) r'l'Sht bi‘sector.s '
called circum-cerntre

b("l‘)')
E s msdpoint of Be so coordinates

E (-3,

——

of Eare (“443 145 )02, 2)=(-10Y)
sle pe of hB:m':::‘TF}-}'Z': == |
slope °f BC=rm = 35:4 n 'E"'f

slope Of 1_ brsector oN AB';';-:-)-'-:

S,oFe O{. L biseckor on Bc:y—;'__’:,_—_'g/; ._.__"_Z"?.

Now eq;. o{, 1 bisector wi th slope - |
throu gh D(-3,2)

3....)_-_-:-] (7(4'3)

ﬁ .j--‘).: —1—3

-arj+‘x_—l+3=‘—° _
x4+ Y +l=0 —" ¢!

Now eq,. °f L bisector with slope

"% through E(-%,3)

d“3=—z'(x +""i) =) aj-— l2='77( -%

-+ 7% + 4y -12-r..z =5
-+ 14 x+8y-24+7=0
o [Gx +84—-17 =0

By 8(i)-tir=> guy,ug_-.-. o
19 + j:l?: 0

5y un

_6x + 25 =9
%Put;n t':)

> —Bxz=—25 =¥ A=
so ¢i) =y }"62 +Y+1= 0
§ = 31 -
= .j-f'zs-: o = Yt 3 =o
_ -3l
v 25 -3/
So circumcenffc ’S(-—Z") <
_34 358
Now we CHQCK (_l)‘;))( :..3..-3-—-) -——3—- and

2.5’*'”‘@
&

Sty B 3 |
\)”J '--3-9- 5..:-8;- I
1 3 3
s -3L |
6 é
- p A _3[' ".3..’- . !'_E g
=_l(§5§+:% -3( 3}-{)“[(7)(4 ) h.)(;)]
4Ss06
_-58 _3) . 344+23 4 losy _ !
B %- 6+ ‘ 2 18 K
3(18-934-6!7.4-2.25-”05'4_-/450
= - -—_’_—____—__________-——
18
= ’891—1591_:_9_:0
. | 8 /8

Hence Pofnfs are Cellinear.

check whether the limes §x-3Y-8=o
Qs' In-4y-6=0, and X—Y-2L=0 are
corcurrent 1 4f so, find the point
nhere they me ek .

=1 Qolution:-

y -3 -8
3 -4 =6
= -1

L (8-6)~ (R (-6+6) ~BL3HY

= 4(72) +3(0) ~8(l) g -8=20

t.
50 given lines ar< comcurren

4o
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So ver kices 05- l:rc‘angle are
- 18 1 -zt
A(-:'l"s"') %))B(""S"J_—-))C( lg-) =)

S
Now

i) — ii)m» Lxe 3§-8F 0 18 _(-8 18+3
BJ ()~ 4LCn) 5 ,/3-.—.- . m, = SloFe °fF\B‘=' = (_5,) _ g
x.;j-f- __-_.‘.---(f_t,!.} -_-I.""‘-,“
——-—"""’""—_—t'—-_ ; 5 U3 — 3
= o0 pul 7 (D
3 7: 2 - ThE 3’%"‘: - &
So (1) X ~0—-2=0 e X= | {- ik 49 )
. NncurréencyY. m, =Slepe 9L BCL= 5 F _ < _-32
s (2,0 is point of e A Ly = -8
= S5 S
Find the coordimates of the o
ng verbices of the triangle formed L =
by the limes A-2Yy-6=0; 3x-Y+3=0 [mMy3=slope a,‘_ CA = -% +._1§' Lsé .
- & =
1x+ Yy-U=o0. Also find measures mw C =i
of. the angles o{- the ‘:r'fongle. 5 s S
: m, = L
Solutiomim x-r9y-g=0 — o - " g
ax -Y+3 =0 — () , 2xtY-4=0 -

h TanB,= "1~
|

Selving ¢y and (i) 4-6=¢ L+ rmy™,

Lo o o _ ! } -'z..g-_- A' - -4 ( 6|;‘.§ }he ansle
-6-6 -18-3 -1+6 3| -1723 -1 |3 .f,,-oq ) o Qt)
% Y ) ()Y
—— =  — ( <> -. o i
=l -] -21 S O/B »\\; = 2. ( 3) _
- % oL and Y - = oD 1+
-')_ 5 -:;T 5 /!/‘;_h \J:\j’ .
~Ye . "
— b - 290 ) == an 6, =
= and ] \ixgvfé'\f
_ “‘x'i; B m —rm
Selving (in) and ( 'gﬂ ®3+3, o TanB, = _*~ 3
\ |\, ™
%Vw-x_ +Y-4 =0 >
Ay
s - __H___..._.. __‘_____. 3 =1 3 3x:| 3 anei- - 3 2.
4-3 4+ IL 3+ 1| lx-l?c‘;, ; l"'-l \ + 3('3:':.
*1. _ Y . ! *Tanez_-_: 1_ wd eL-;Ta,-;'(I)
—l— - -ﬁ. S i 7 ™M, ! (1) I*L
LA J . : /e M 1+ (1)) =
! an 3 = e
p A= _ A
” > 4 wy Tan By = 00 = 63=Tan‘(°°) = 96

(-: By is the ana le {'I"Om Q‘ o '_3 )
- 1. ~2 |- Fi d the an le. S d 20
% y ;_l'\x}_ ﬁ)@\l ‘QiO. n 9le measured fre

" the line ‘.' ke the ‘ Q'ine Qt where
(a) l,- J'oininj (2,7) and (7,10)

g - =
€X = -
ad "y -3 > ( ]ol'ninj (1,1) and (-5,3)
J =~
i | S - . ; ; - d 5"1
T W' and T3 7S by L2 Joining (3,70 and ( )

(, : Joining (2, 4) and (-8,2)

41
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) L,: Joining (1,-7) and (6,-4)
{,: Joinin g (-, 1) and (-6,-1)
(cl) d.: J’oiﬁiﬂj (-9,-0 and (3,-5')
|
L, ; Joirm™9J (1,77) and (& ~-T)
" Alse find acvte angle in each Case.

e (@ {5 (L)7), (7,10)
SOIUt o ( [:,5 (1), (-5 3)

_ to=7 _3
m, = slope of & = -2 5
— =] 2, -:"'-'—
m,_=$lope.°{-l;.-:§5__:‘.=__6 3
: Angle & from ¢, o L then
-1 _3
. -2 -5-9
Tanb = :1__"._':'-!- = 3 5 - EF:;'_
m,
\+ M, M, |+("§)(é§) ry

for inclination which is
ounterclock wise and

o< 6 <180°

e — 4293°+180
-+ f = 130°36°
Acule ansl?. = 1806 _ 1306

WV
~0

9-(-') 8
N\ = 4

5-3 -"\i /
2607 o
ﬁ- 2

- ff”?(?\
by 5 (%71).(57,7), L (34),(48,7)

m‘::S‘OPE °f Q| =

m,_'.:SlOPe o'F ll =

)
¥ ﬂnale & from ¢, bo (, bhen
I 1 . | 25 O
TanB = m,‘;r:‘ = 5 Y = ' z
U AT g {_.;.JUH | + ‘_45._
Taﬂe - -._..L?—— - B#Tar;' "'.!-2-
( Tarm (%) = -TaJ'(x))

e (-
- —64.6 .+180 (forinclination which is
ounterclock wise and

O
6 =1ns-4 o< 6 <180°

Acute angle = 186 -15-4" = 64-6

© G:(3,7),06-0), G L) (-6,-1)

m =5‘0P¢’- of { -:-.""l"'('-?) o= "LH-__-’ ::_3..
. fli=-ttD - -2l -3
MyeSlepe of ¢ - -1-2. -3 _ 3
~&~(-1) B -6+ | E

Onﬁle B Is j'-ror'n al s d:.

s AR\ <
.36 = 49 2-:363/\ ,

This 1S alse Qcol:e Qng'e-

d) 4,3-9-1, (3-5) . L), (-6-1)
-S5=(-1) _ -5+

m, = Slope °f L =

I-(-9) 3+ 9
- Y o
T T3
-7- _1q _ 1
- t = 7-7 T peem B e
m, = Slope of L, —_— - :
s nnjfg_ 6 15 from (, ko €, then
m), — ) i P "') _Z+.L
Tan 6 = +;m=‘f(.§' .-.-‘r73
' O o=
Lo l+(%—)( 3) 1= L
Tane = AL 25 o5
——7
dde L

-y O = Tan (5] = 78-69‘

%l'gq,q(sﬁ\also acule angle.

Y CJFinc\ the imterior angqg les of
i.the 'l:ru'angle. whose verbtices

(@) AC-3,11) ,B(-6-3), c(4,-9)

P
G

4
K

are
SQlut;Oﬂf-

slope of BC (L)

..--—9*3 -"'_é..

m = — 'o
u+6
slepe ol cAll;) =M=

n+9_ - 20 _-lo
H—

24 -g 3
- My = Y7 v 8, 18 the 003,2 {-r'om
Tﬂﬂ e| |+—-—m' - ( "1. - "l )

“l,_tly _ tal - ~-74.98

e,-;lan(-;;‘ = -Tarn 3
. * | for inclination which is

Bl = -7478 +180 ounterclock wise and
el = 105-02.' 0< 9 <180 "
TanB, = ™—"3 (: 6. is the angle

|41y Y7y from 43 Lo QI.)

b2
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Tanb, = =~ 3
(5013 1S _ %—.’3‘—
-9 + 5¢°
Tang, = T - HE)(5)
—S+3e 45 e
|
ER / Ton 63 =
-1 41\ _ QJ: 2.0 =y 1
- 5, =Tanr '5"3)' ¥
- o _ 1 =+ O3= 2
my— ") _ '—:S-"'-i

20 -2 ’ Solvtion:~
- =40 -
= - |
Tan93 "T—_ _ il = a4l Slepe °f A (L)
——— = Te4 T &
& - 716 «™M "':"3-(-5)
_—___.a_,.-—— § -::Z""I_
/ ’
_ g & — ' -
i 63=T0n|(3"¢'"' = 31 38 =

:I
L 6 ] =
Sc i~terior anjles are “- 5

@ / = Y g
6, = 4220 , Oy = ok 38

(b) A (6,1), B(x,7). € ("6)—7)

(~ g, is ang le from

{4 & )
5 . 2x2
—% 3V
) -
“(1)= 54
©)
8, is theangle from
(b, )
9
3 = 2
T—- 8 ﬁ
2 9

[, & b))
...133 ..."...’.§-
——— 3
| — 8% 5780
7 T
{
A
7!
= 37.2°
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le Find the imterior angles of

*oadrilateral whose vertces
are A(s5,2) B(-2,3), C(-3,-4) and D(4,-5)

Solvtion:~

TanB, = mym T . ( o

{, o 03) slope of Cp (&) = r,
~19 -3 l
g >lope °f DA(L,)-
- 68 C%\
1y TdnB, = Tu-"" ( &, is angle from
= 127 ocp\T emym, () o Ly )
& /{/j\x’f - _
NS = T~ T+.L
N\ s . = L. = o0
) = 57\5\ ; 1+7(-L) —
S\ OV -
QQ‘/&\; anaqle from = 9, = Toﬂ'(OO) = 70
- ' -1 . -1 .
f,_éﬂl)) Tanel':m' ki = 37 ! = 1 7_-_-;1:-0
4 . 8 ALY ‘(=2 )) =
L\ n. T 0
__5.-_2:_ ( B 5 an ?e from LI. [:o |)
63 .
l-ran 63 3 ™, - M3 (._. 53 1S Gﬂj'& ff’dm
(] | :
= 7 -(.—/7) - -'+'=f. i o)
§5° 1+ (1)(CA”) -
= 93 = TQ!';I(O'O) = 90
y is angle from - my-"Yy "-'.;-- T -lq
23{:01,,) Wnly » o, .
1+ 7773 7y |+(-_'-i)(‘1) g =1
'_%.i:':-—-—z-:‘i an aq = O (-: 9'4 IS an5’€ from
] + Oy=Tan («2)=9¢ L, & L, )
177
el
239
= 28°

by
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Qis. 53}23?6)&’?(39;; aP:;n;sC'Ag()-';:i, Tars B 2 vy -3 ( o, is angle from
2 ‘ s "_ |+ M, 7, 13 to fq)
the verbices °of Rectangle. Find 1its | ’
iNkervor anjles. - ("'{_') el »
$o|uﬂon:— 1+ n—-l_

r e

Find the area of the region
Qiq' bournded by the trvang le
des are Tx-J-10=0;

0 ) 3IAn+ LY +3=0

whose St
lox+Yy-4l=

So’ut:dﬂ:' Ix-J-10=0 — ¢
3)(.4-2-3!'3'0———»(:::)

lox +Yy-4l=0 —> ),

sing dyand () Tx =Y-to=o0
Selving f e

.r'. 5 i _
slope © D em - 8-0 _ 8§ _ = d s 1‘-1 1o g7 -1 [-1e
R ; B (Ql) p X L+ 3 o ‘-| — 7— q'+|o "IDO'f')-s? T 4+ 10 - lx_q'glﬁ' 0

S ope )t DC (ls) = My = Y 3 - < | Té_';_ L

slope of CA (Eq)_-.:m,':"'"" ~ ':_:.3_ =9 » T 187
qf(\;ﬁs-' 3 = '87
> K= =7 T 77

™ =mM3 and ™M, = My ho
i/t{ X}" x= 9 g =1

e

-e., Q, is Il to f; and {, isl Ly /“O(:\B
) ' e & \ ~_.;J a s - il-|.
BJC a’?dD are Ver‘f!\éie/ Solvmj ) anc] . 3x +3943 =0

_Henc-f.'. A | ,:j,?”\__r‘
o)c rectangle. N ow V}ff'«”c?i’*@’/"' .
“X\G\"; | —— J z — loj 1 Gl _le 41 ]=4
] ;'or aﬁjles \i o — _1 )% x
imter ~R 3+48L  -30-123 20 sl 733N, 3
T 6 - '{'ﬂq.—m' ”\i } I ;5 anle frﬂm _}_ - 3 _ !
N = it mm—
) | |+ ), T o ['1 to (, ) 85 -153 "1
- X = and _2_3. = _i':I-
- 1 B 1T -
- -— - +
& ( )_) - 1 ) = &0 o L= 85 Yy - 153
+ -..-L ] — 1| N y |
L+ X /,_) |
) - J — -'9
o 6,=Tan ()= 90 > A= &5 3
Tan 6 My = (16 S angle from |Sclving (it and ) 3n 42443 =0
an®, = "~ i j
- |.|-mLm’ ‘l l:-o !‘l) 1“-' 3 "'""o = O
"’ J \
i e B - 3 p 3 5 > B 3
= L ( s} ) 2+ -20+3 21430 -3 -y A A K ,
= i = o0 7l 1 -0 T =) |le
-1 |
1+ x(=5) 1= > X - J -
r(/t -1 S} -
-2 6,_':1_0"" (’o)-": 70 - _3'.---:-..'_- and _‘.'j--:-._—'
",y R | _y -1 -1 S| -
rviq — — - -
Tany= 2——== L _— =3 _ |4 x--1 , 3= 51
1+ ™31, l+(-:'5,)62) 1=\ -1 -7
« = | e
Tan B, = oo ( 6, 13 an3|e from d , J =
G
b 9, ;Tar;’(w) ﬂ.,_ to 43) o ver bces are ﬂ(3, "), 8(s,-9)
C(’,'3)

45
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M
r

l +Lj_8=—5x+—5i-

l l = 4Y-— 16 = . ~1oxX+S
3 \

§ Ilc'!'[u-afa)-u(s-u-» + jox+4y - 16-5= 9 )
I L ((~1549)) | o jowaly - 21 =0 ——F @ Noew

=.L[3(-6J-ll(‘l)+(—€)) By 2Cii) —() =+ 20x+8y-42=o0
- y_17=
L (-68) =-34 lux + 8Y4-17=0
-.':.!-(-IB'C"“"G):?- —

2 -

Ex - 25=0

Area o} AABC= 34sqvarc vnits _, éx = 25 » A= 3_32 put NS

. Area is always +i\/€-) )
( e "'(Z"E:) +8y-17=0

: ' le
The ver bices of a triang 15) ; 8y-17= 0
Q15~ are A (-3 3), B(-4,1) and C(3,5). | =¥ 7( 3)

v 5- =1 [ = ) 8 = ’7_-—-_-
Einol the centre of the circumarcle| %— + 8y-17=0 J S
n

— 124

' _ 5[—)75- - Y= ...’.E_-
of the triangle. - 84 = S, 3 ” J 33,
Circum centre (Centre of cirwmcircle)l = = -______;}wzi = " TJI=TT

- : ; . . t L

The puint »f intersection o Figh (L2 -31) is circomcentre.
bisecters is called circum-centre Hence L %~ ¢ sterm of
t- : @\‘?‘Fmss the giver SY- -
Solvtion:.- 4 4\ *“equakions in matrix form-

A S the lines
- {O\CT, . he bher
S|oFe of BC.=_5_'.__.!. s 08 Alﬂd ' each case W

3+l “/\%\ - rent.
: ocur
4 XL L are C
/ % . b -

) — -

! (@) X+3Y§-1=0 1n-Y+4=0; x-llj.,'-/l,.._:o

B .\ SO|Ut;Oﬂ$’ 4 matrx form

Im'seclror‘ OD"-"l & \.I:BC_) w+3Yy -2 _ o
4 %y \L‘)L -y + 4 - g

+ D Is mid Poin&&f- BC so n -lly + 14
: 3 -2

| Yy

Slope of rij}\lt

()

EcvuqHOF' °f oD fiSj

A X = B
-"] o Y-y _ =
J=3 * 'i.'("' ( :.)) d=di=m(x-"%) | al ! _3| ':\ for corncurrent
-"‘13-|1='77f-"% &)‘- -1 14

- 8y -24= -14% -7 ! 3’ -;-
> I4x+8y-24+7=0 |Al = \2'
- Jyx +8Y-17T =06 — ¢

= §=3 -1
S)oFE Oj'- AC £ -

.ShFe Of r,'jh{ bisecbor OE:—_:';-_'_ ('-'OEJ.AC)

"
W
O
!
~
|
4
L
~

o E s m.‘dpai'nt of AC so Al = T2-72 =0

coordinates o)(. EF are = -_3_-_";-}, .3..'f_’_5)=(-;:-,4) 50 3Nen ines are comcC vrrent.
2

Equatien of AC s

4¢
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(%) 20439 +l=0; x-29-3=0; 31+ ] B “‘"[;. o ﬂ[ﬂ-: [%}
SO'UHO”?’ 4 rmatrix form Salo -1 2L

° | v joni= x +0-l=o

&iﬁ;;ﬂ_ﬂ;q\ l [ O] o 2Y +o+l=0

6

I+ Y -8 6-Y +2=0
or | 7 ..3;. _ng\{;t}:loo} or x-1=0 ; 29 tI=0 '3"“7:"'""’
Ax= B For corcurrency
B
A= \)] __i_ _L;\ for concurrent A= [;5 :5' ;_]
3 1 -8 A] = ‘ ; g -ll I
6 -l B
|Al= \’f ..31 _ﬁ ) (eb1) = 0(1) (279 cl-6+2=3#0
. | B ven lineés are ot Cor‘:cur"r"c"’b

-:.-1(!6+3)-3(—3+9)+40+6) T o

w13 4 SN

_ 2(19) -3C1) +4(7) | > 1 Sl g
Al = 38 - 3 +2.8==§3;£=0

given lines are no b concurren

So
(c) 3x-Uy-2=0; x+24y—Y=o; Ix-24+5=
SOIUHOﬁ.- dn matrix fbrm fﬁ{g/\ﬁ :
3n-4Yy -1 _ [:] ¢F?@;\f
[’3‘:.1‘%:‘43 PR

) AN Z | |
3 -4 -2 K
Or ) 2 _q%ﬁ%ﬁ{ ﬂ-} | i
(3 L 5 ? @ | = 1(-20+18) - 1(—t10% 19) +2(12=12)

L t1+0="170

—
[

3 -4 -2
A "( ; >3 _9] for concurrent sagiven les are Aol

TR eous Equation of the

comcC Uf‘r‘Cl’-’t'

k2 Homojen
| Al= ll 2 -4 in two
3 2 5 / secovnd degree "
- var;ﬂbws
= 3(10-8) —(-4)(5+12) +(-2) (-2-6) two straight lines
svppose twe g a4+ by+a=e
= 3(2) +4(17) -2(-8) ax+bty+tc=0.an —— (i)

IAl = € +68+/6= 9050 o by > and @) (ax+bigt@)(mx+hI+a) =0

So iven lines are rot concurrent. s secomd degree A0 Lo iy % a0 ‘f{,_
7 Find a system of limear | o o called Toirtt equahor of the P4
Ql » €qrua ETONS c.orres,?ondmj to the E‘V(“’) '5"""‘; 2 -
9iven ma trie form. check whether o lines ma| éomosencous Eq,uahor'--
the lines represented by the system G-,erlera s (nere a,h and b
are concor rent. no:te:ogh:j :ali; f]ener'al Homoge neovs

qvad ratac eq,ua Lon.

47
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Note:= Let y=rix and Y=
two lines Passing throvjh origin.
Their joint eq uation is:

(3-'"'“?()(3—”7;_1) =0

31"‘ MY -myny + m.m,_x"-.:o
o 31 - (m+m)™y *m;m,x"-:-c'
This is special type of second degree
hormogeneovs eq/ua Bion

ol

Let )L(X,El) =0 — (D) be any

eq,. iN variables % arol y is called
of degree 7 (a

homogeneo us egua Hon

positive integer) if
f(rx, kY= O F(x,Y)  for KEK

For example, 4t _ cmvemy) XY 4 Y =0

S (RY— (™) (KK P, (K=o

e d Kl(al_ (M;*"}_)I‘j -+ m}m:")_:o
= Klfﬁhﬂ)-‘" o Thus rt 7S Hormo. %%2
of degqree 2. . 59\ .

+ A general secornd degree himogeneo
eq/val-r'on tan be er'fiencﬁ.@\j

2 QI
ax + Lhx 34-3@@?
where a, b and b%)ﬁ syhuléaneous/y

nolt 2ero.

Theoref":- Every homogeneous eava tio
of second degree ax-+1hxy +by = o

represents a pair of lines £hrou3h‘ the
orijin. The lines are

y i
¢/ real and J:'S{:incf, :f h > gb

. 2-__
("f') real and comu'denl', ; )C hW=ab
4 h<ab

e

(i) Yymaginary,
Pl"Ddf:"" : ax+2hxy+by=o0
- bgl + Lhxy + CU(.L= 0
( oyvadratic eq,. in y)
vsing gyuadratie formula,

-2hx £ [(1ha)* 4 (b) (ax*)

2b

=
-

J

Homegeneous Equation |=J - (——

) real a
(ir) rea
Gir)

Example
Replacing x and y by KX and Ky of the lines represen

resents a pair of

Clearly, this Tep raty/' or’qin . The lines

; ¢h
lines passinJ T
e nd distinct ‘£ h*>ab

| and o incident if b
; 2
.:'mhg‘;na’rq /f pi<¢ab
l. and an e:vua b‘on of each
ted by
20% +l7xj._2¢,j‘__, 0

50}@@” 20> #1724 -249'= o
(O)v

“\:};”) ZOZL—!S'XJ+321:7-2OJLO

- 5% (ux-39)+ 8y (4x-39)=0

> (4x-39)(5x+8%)= 2
This Is req. pair of lines.
To find measvre of the anqgle
between the lines represented
by ax + thj-f'bg’:o
e know that every hernogen€ou s
eqy vation represeni‘s a pair of lines
throvq h origin /s
§= ("”f m‘:) x
b
=f h=Jh'-ab
)x ‘ j'( f——)z

h +V h*- ab
-h+ /p-ab

- 5-.:("

b

SIoPe 0} l("‘"mf T — -L__—_

slope °f ,-=my- -h-Jr-ab
b

oy 4y, = ~htJ p-ab

#

b
-h +Jr-ab -
deNheRs
b

-2 A

mm—

b

-
-

m,-:-rn,_
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Note 1o, The two lines are parallel

_ 2wV p-ab
if- B =0, S0 lanbé= 2
- J1an0 = 2 Jpr-ab

a+b
wr O = 2y B-ab

o
a+b

> 2 J -Qb =0 = /—,".-ab-_..-o
or h-= ab

2
Thos lines wi'll be parallel /'f h ~qb

(i) The two lines ar e Perper\d:cular
2 Jp-ab
‘ = 3 NO-=
"F ©=9%0, Seo Ta ——
o Tan 90 = 2 JL:-ab
a+b
®, _.___...-—--J
a+b

49

o asb = (0)(2J7=ab/

o a-+b = 0O J' l
'T”'US “ﬁes V\l.l” be Per‘Pen revlar

|

Find a jo;ﬁt eq/uql_—.‘an
of the str'aijht limes

Exam,: e 3. ’

through the origin perpenda'cular
lines reprcsent ed by

+ + 13-65‘-.:0

SO,U't ;On:- -x_z'-l- xY— 632‘_._.._ o

l‘t "L =3 fﬂr‘

the

and ¥ = m.x be two lines passing through the origin

Now slopes of lines __ar to given lines are

l ]

—— and ———, then their equations are
m, m,
1
Y = _FiE <X
Ifﬂll
& y = LI
flr:
= x+my — 0 & x+my — 0O
Their joint equation:
(x+rmyv)(x+my) = 0O
‘ — _t:+(m1+mz).t_\'+m,m:yz = 0 (1)
m, +m 2 = 5
1 "2 " b 2h=1
_ 1
= 6 b - -6
=S m+m, = :
& i, = 2 s, et = . N
So [1)
1 l
X+ —xY +35J

L A
> 6 +%Y - Y=o

E B
or Y ~nYy-62%=°
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Exercise 4.9

Find the lines repr'esented by . _ _,__5_ ‘%-—-6
each of the fellowing and also find

therm.
asvre of aﬂﬂle. be kween | Tl e 3___(_5:)
ﬁ(w blems L- 6) I E . sy S
Pr’O y : - | »
—- * _ - Tan () = CE-)
Ql J0 % - 23%Y =5y =0 t:TanB =1 *+ ®

QS 9% + 24y +16y'=0

b 3
Golutionin = 9x"+24xy+ /6y=c
Iéjlr o)

' " L—— Sx - 5 1:
Salvf'o"'"' 10% - 2.3%) H.——s-o (1)

T
o o +22Y-25XY-5Y= 0
- S9x + 12nYy+RXIT

= 3% (3n+4y)t ‘15(3Z+"3)= 0
-> (31.;.43)(31*(’\_'})"' o

Lu-oand 3X+UYye=oO req. pair
3x+H3=000 J o)C (ines

+The lines are real and co/ncident. so

for coincfdent lines’
8= 0

Rew. Pa;r‘ o
Now Compare (I) with ax + 2hxy+by’=o

» O0=10, 2h=-23 s»h=-23  L=-5

e )

Py
“Tan® =2,/ h* — ab
o\?—‘xf + 31y -5':]2"'-:0

—> (I)

jo=35
= -’-‘5_- [529 +200 _ & 2%x(x-Y) +5Yy(2-Yl=o0
4 + (x-Y)(2xt33)=20
Tan © = -;-',- }‘-11) = Z’-'g- x-Y=0 and ®+5Y4Y=o0 rcqlzpa;'r'
&ﬁ | °!‘ ine
Q} ' Now comparé(l') with atl.}. lhlﬂ-ﬁb:[l:-:o
>0 = 7991 a=12, 2h=3= h=2 | b=-5
p =
3)8'.'-7‘&:’-{-13 = 0 : _ 2 . S —
Qz' : Tan® _'35_1‘1;‘3- = "J(%J-a)és:
Solution:= = 3" +7xg 424 o —sco> I8 -
= — / 9
: -3 —+ 10 = 2 9+ 4o
sy 31"4-6”-3"'15"'2‘3: ¢ 4 -3 J 7~
6 = 2 [49 _ -2/T7\ _ -7
o 3 (1+2y) +9(x+ ) =0 kef 2508 = () 3
- (n+2y)(3XF+Y) =0 - 6=Tan (-+) = - 66.8¢°
x+2y=0 and 3x+y=o Teq. parr °f ( Tan' (-x) = - 70”_'(7{))
line s for inclination which is
Now Compare (T) with ax’+ 1y by sanbacink viorso
a=3 , 2h=T7=» hvle_ b=2 w> O = _ 6£6.80" +/180° = Nn3.2°
’ §x - 192 Y + 1‘53"-_:: o
X = X ‘. ab QS“
.Tahe ____'1___?_._. b : L i 19« +|Sj"'='-ﬂ
a+b Salutnon:- LY LR L (T)
. L _gxy-16%XY +15Y =0
= 2 ’(_})L—3(1) = 6x -92Y J J
— 211 o 3x(12-3Y) - S5y(2%-3Y)=e

(12-3Y)(3%R=-5Y) =0
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= 1%x-34y=0 and 3x-5Y=o0 req,. pair | mp ¥ (1-Sincx) - JCoSK = ©

of lines
ComPQrE(I) wi th axl-f-Zh'!_lj_,, by‘:___o Qecvufr'ecl pair o} Iimes.
. p L
a= 6 Lh=-19 = h=".'..3- , b= IS 'Comf’are (I with an + 2hzy+ bJ =0
= 2 ;—,‘—ab <+ a=1, b=1, h= S€c
+ Tan B = N
a+b -.-Taneﬁ —L_-———,w
= 2 [(12)-(6)5) At b
L —

=2 [361_ 90 :
§ +15 21 V7% = 2 [/ secox-W

/

7 :
= p 2 - 2 ) i ., = 72?’70(
Tan© = 2-5’- __3__:‘_'__&_::“23 = 5 -—é- = )| Tan® - fselw-1 = JIan X

| 123 - Tan 8 = Tan "’
+Tané = ~ < 6=1lan Q7 Find & J'oi'r'lt etvual:'l'on of the

lines throvgh the origin and

2 perpendicular to the lines:
Qé 70--{- ZZjSQCd+3 =0 . (1| ‘)(_L" lx_jtand"‘.’j ~ 0

Solytioms- = X +1aysecotty =0

2 > f‘?@
+ 4 +(2xsecx)j + X =0 Ot
J\ O
vsiNg quadra bt formvula, o/\?B

Let y = mx andy = m,x be two lines passing through the origin

Now slopes of lines Lar to given lines are

1 1

—— and ——, then their equations are
m, m,

l
= ——x
m,

& y = l v
m,

= x+my =0 & x+my =0

y Their joint equation:
Y x Sec A T-"szan (x+my)(x+my) = 0
= - ______——-—"""_-——__- 3 i s
p2 ) — .t'+(m,+m:).t)'+m,mz}"' =0 (1)
X
K4 Seco(-_{-Tal‘" a
- EF—L‘-—I——-’— m +nm, = 2 a=1.
3 2h=-2tanax
+ TancS
vy = - %( secxta / ~ -2una = h=-tana
') 4 - -1 | h=-—1
- -'-S-!"'Q"") - 9 .
)+ Sinot & mm, = % = = = mm, = -1
3 == —XC ____,_:———-""'
] cos &£
. Yo La$ So (1)
| + Sin & _-,--X(a---s'n . .,
& J= - wrre and J (o SA = x +(2tana)xy+(-1)y" = 0
= .1':—2.1‘_\'1:1!16?(—}'3 = 0
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d o jeint egqquabion of the lines

Q8 ]*::;:?ngh the or‘l'gfh and By B ) + (1) = Ix+3Y+ 3=:

end; ; =0 | 1x-3Y =
' e lines Qx +2hxy+by=o

perpendicular to o

Solvtion:-

¥% pakcity.org %

. - = 0
40 ('lh)-r %+3+l

- 5
Let y = mx and y = m,x be two lines passing through the Origin
- 2
Now slopes of lines Lar to given lines are -+ J7= =
tersection of ! and (i)
l 1 POint O; 18 e
—— and ——, then their equations are ' (_ 3 £
m, n, ) 5’ 5
I
y = ——X X3 (Ii)
mn, Now bY =7( ii1) -
& y = 1 x qY+7=0
¥R o T+ 1Y
m, " e
> x+my =0 & x+my =0 fﬂ' 8 J
Their joint equation: _\ﬂ@ 22 t7=0
x+myp\x+my) = 0 (O)V .
(remy)(x+m) = 0 ¥ 1 et im0
= x+(m+m)xy+mmyt = 0——(1) 0\\%/\3,;9/, A
, @
2N = a o\
-+ = - 7 .o _
m, + i, 7 2h=20{0) se  Lii) = 5‘( .;..7_..) +7Y=o0
= e : -l ":-_'.’g.. +1Y =0
a
& mn, = —
I b - 1Y = -éis—- - J= ‘g_‘-
so (1) so peint of interseckion °f
2 2h al s ¢iiy and @) iS5 (F%’%)
= X+ meall AR bl D 0 . : ”
i ] Poinf: of. intersec tlon ")(- ¢i» and )
= bx*-2hxy+ay” = 0

is (0,0). Now we f{ind area

J Az 9, '
| 35 e 2- \7-1 J ‘ )
|
9 Find the area o)C the A3 J3
» 0rigin bounded by 1o o
e 1.13‘-- 0 and A+Y +1=0 Y -3/5 -275 ‘
Jok & Y- - = _J{ % |
Solu‘tion:— ’: IO‘l'xj-l'g":o '
> (-2)-1))I|
- lox"-—|513+lq:13-2-l:1=0 -_=..'£[o...o +l(("%)("s{;) ( ; Lz.))]
e L 3 (43 15
- sx+1y)=0
-+ (2x-34)( L,
Areo. = et
-« Lx-3Y =0 3 sx+1Yy=o0 & 20

9 :
. Area = £7 sq; v ts (Always
and A+Y+l =0 (Jiven) — (N ¥ 20 v ( +ive )

5L
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