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Concepts

DISTANCE FORMULA:

The distance between the points A(x,.y,) and B(X,.y,) 1s \"'(Xl -X, )3 +(y,-Y, )3
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Problems

The number of points on x-axis which are at a distance c(c < 3) from the point (2, 3) is
= (A) 2 B) 1 (C) infinite ADyno point

/ b <3

(-2 44 < %
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Concepts

SECTION FORMULA :

The co-ordinates of a point dividing a line joining the points P(x,,y,) and Q(x,,y,) in the ratio m:n is given by :
(a) For intemal division : P-R-Q = R divides line segment PQ, internally.

mx, +nx; my, +ny,
(x, v) =

i8A . W — n
] \/

& — —
P(xga) \ Lglxzyz)

(b) For external division : R-P-Q orP-Q-R = R divides line segment PQ, externally.

, Ax,.v) Q)
v = (mx2 —-nx, my, —nyl) 3 . o .
U m-n ’ m-n 4 n Rx,v)
m
(PR) (PR)
(QR) <1 = (Qr)>1 = Rilieson theright of Q

Note : If Pdivides AB internally in the ratiom:n & Q divides AB externally in the ratiom : n then
P & Q are said to be harmonic conjugate of each other w.r.t. AB.
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Problems

. Determine the ratio in which y - x + 2 = 0 divides the line joining (3 -1) and (8 9).

; . | ~

K _[82 42 =0 Redie 2.,
Kt K| 3- |
Al3-1) B(84) H
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PCE@’. +3 q\(._]> -1 — gK—3 + 22 - E}
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Codiry of & Tongfe
ACENTROID AND INCENTRE :
IfA(X,.y,). B(X,.y,). C ix3. y,) are the vertices of triangle ABC, whose sides BC. CA, AB are of

. . . X1+X,+X3 y1+Y‘)+y3 W
lengths a. b. ¢ respectively. then the coordinates of the centroid are : " -

3 3
& the coordinates of the incentre are : [ax :T;;cx3 ayl:)iic% ] (&) Corsemidd il ey,
Note that incentre divides the angle bisectors in the ratio () Incnfne, Medigns
(b+e):a: (c+a):b & (@at+h):c ACL,Y,) 08 G, oniiiing rgla. Bisedad
ik (0) Orthatwdre L Bisedpu
Py, a Clxq,y,) ' * 06 P“’f’WU

S TOI 1sosceles tnanzle centr01cL cir cumcentre OIThOCCIIII'C and lllCClltle are collmear

y For a triangle (M? (0O). Cent101d (G). Circumcentre (C) are collinear andtentlmd divides

orthocentre and circumcentre in the ratio 2 : 1 internally. ONGC
2

‘@ For equilateral A, centroid, circumcentre, orthocentre and incentre coincide.

— - . . . —_—
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Problems
"'PIUJ'J'_)
A triangle has a vertex at (1, 2) and the mid-points of
the two sides through it are (-1,1) and (2, 3). Then, the o4 E (2,3)
centroid of this triangle is (2019 Main, 12 April Il)
7 1 1 T (15
a) |L— —,2 =1 df=,=2
()( 3) \’W(s ] (c)(s ) ()(3 3) 8 G Gyyy)
*augs)
/ Gl(_w,%"%b*"ﬂj) —l = e =) %; =3 \
3 I 2
BL-30)  clza) ALY =2 3y =0
2
~3 +34]  O+hi2
GWL __—? / 3) 2= DEL}-j =3 DE3:.3
>
2
e

\ 5= Mj}il ) Yz=4 /
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Problems
fi B s
The circumcentre of the triangle with vertices (0, 0), (3, 0) and (0, 4) is -
I@ A 1, 1) (B) (2, 3/2) - ey (372, 2) (D) none of these

/ Right Ao Tatougle

R

Civomepdfe i€ \wud wad‘a& Wy pettnant

os ot ovdig 15 of the vedex
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AREA OF A TRIANGLE :

4 SAFALTA cowm

An Initiative by IARJSNEl

The area of a triangle, whose vertices are (X,;. y,). (X,. ¥,) and (X3. y3) is

X
1 1 1
?|X1(YQ—Y3)+X2(y3—yl)+x3(y1—y2)\ 2; X2
S 2
B — o
F!-@-l)bl)
b C Guy)

(th2d

Y1
y2
Y3

1

1

4

D=  Lxhaseshaight

Ao = { SGays by i)

Ny = Bt_abgfn(, :gbcgmﬂ-‘-éﬁa&hﬁ
A = (E

m|w Tebyle)
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COLLINEARITY OF THREE POINTS :

— e c—

Different condmons for three points A(X,. y,). B(X,. y,) and C(X,. y;) to be collinear are as follows
L) AB+BC=AC.AC-AB=BC

(1)
A(x,.y,) B(x,, y,) C(x;, y3)
/¢ — L
_~Slope of AB = Slope of BC.—
Ya—%1 _Ys—Ya2

=
X,—X; X3—X,

(1)~ Ifthe area of triangle ABC be zero then the three points will be collinear.

1 n 1
= X; Y2 1=0
X3 y; 1
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The curve descnbed by apor 1 moves under giv en condition or condm,ons 1s*called its locus.
— O e e

— — — —
— —_— - —

EQUATION TO LOCUS OF A POINT : ol

The equation to the locus of a point 1s the relation which is satisfied by the coordmates of ev elfy point on
the locus of the point.

Steps to find locus of a point.

o &
StepI: Assume the coordinates of the point say (}1{._/19 whose locus 1s to be detennine\(\l;
Step II: Write the given condition in mathematical form involving h. k. '
Step III : Eliminate the variable (s). if any. f P
Step IV : Replace h by x and k by v in the result obtained in step III. i,

The equation so obtained is the locus of the point which moves under some condition(s)
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Problems
A point P moves on the line2x -3y + 4 =0. If Q(l 4) and D)
I@I R(3, —2) are fixed points, then the locus of the centrmd of ' 2"‘,__?_:“ 4=o
APQR is a line (2019 Mair, T0 Jan |)
\59’/ with slope E (b) with slope § -
8 2 @CI‘, h) ﬂ&i-z_)
(c) parallel to Y-axis (d) parallel to X-axis : ‘
/ h= 20+ 13 K U, +4-2 P sedisfio Ha given ling \

24,3y +4 o

3
@ — 2 (3h-4) # —3(zk-2) +4=0

th-8 —qe+¢+4=0

B - - = =0
‘W(_:J 6 WHz—'O] lotes me——} h—sd

K~

K Ty = €L+2 :Mz(\%f +%_! I /
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EQUATION OFASTRAIGHT LINE IN VARIOUS FORMS :

(i  Slope —intercept form: y_=d11_1‘x’+_c 1s the equation of a straight line whose slope 1s m & which
makes an intercept ¢ on the y—axis.

(i) Slope one point form: y —y, = m (x — X,) 1s the equation of a straight line whose slope is
m & which passes through the point (x,.y,).

Pl Y0 )

[-Lﬁl m(utm "
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(iii) ~ Parametric form : The equation of the line i parametric form is given by

050 iu 3;1 =r(say). Where ‘r’1s the distance of any point (x . y) on the line from the fixed point

(X;. ¥,) on the line. r is positive if the point (X. y) is on the right of (X,. y,) and negative if
X—X

(x.y) lies on the left of (x,.y,) . 7 DLI oy PEC, Y,
B Sné - 0~ angle  indintd
7 1270y I

cosb6 smn6
where. ris the distance of any point on the line from the g1v po.

0] )

— - 24 y =34
A= :14;4{.545"7 Qr,: :1.4—1;2 , Y= 3+ %Q 7 / f_f-)
Y= BtilSt'h‘\SQ
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Problems

Equation of a line which passes through point A(2, 3)andmakesanangleof45 with x axis. If this

li et the linex +v+1=20at t P then c dlstancAP -
I@J ne me eline x +vy at poin en e is

(A) 2./3 B 342 ©) 542 D) 2.5
-2
v me'um) m_'-fﬂ —fﬂl ~ m(ﬁ‘b‘l)
A Xy =0 y-3= | (-2
e =9
- - \ -1 -
Poameiic ] Y-3 — x—2 \
X-u +1=O
Ay = Tl = 2+ 2 ! ¢
- G(p Xy y+i=
Uy > Y +RIA0 = 31+ 5 236220 AN/ ¢
f?. PC""J@} / H"ﬂ?_.,B)

N 7z 5 e m, AP = [To37= 30 Y,

Pu: 3 5

L
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Twopointform: y-y, = u‘ (x—x,) 1s the equationofa straight line which passes through the
X{

C‘z

-,

t & : —
points (x;.y,) & (X,.Y,). R Bty

X ; 2 . > ~ -
Intercept form : ;+% =1 1s the equation of a straight line which makes intercepts a & b

on OX & OY respectively.

Perpendicular form : xcos o +ysino =p is the equation of the straight line where the length of
the perpendicular from the origin O on the line is p and this perpendicular makes angle o with positive
side of x—axis.

General Form: ax/by+c=0 is the equation of a straight line in the general form

-~

A
h oL (dck +4 Sina = f
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Problems

I@I Ifina parallelogram?[BDC, the coordinates of A, Band
= C are respectively (1, 2), (3, 4) and (2, 5), then the

equation of the diagonal AD is (2019 Main, 11 Jan Il)
(a) 3x +5y—-13=0 —
(b) 3x-5y+7=0
5x—3y+1=0
(d) 5x+ 3y—-11=0
sz‘s) ( 4,7)
/ 2 Peid— T Dw of & Ugram bt M}‘W/\.
-2 = 722 (sc~1) mid peird g AD = wd poitof € ¢
4..:!
3&—1_1. = 3%+2 =l (=
U-2= 5 /o) 2 o =9
Idl+?—-5.+'5 =) le..7

e 2[Ex-34+1<0) = .
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Problems
T If a straight line passing through the point P(-3,4) is B (o)
~ such that its intercepted portion between the ?(*
coordinate axes 1s bisected at P, then its equation is
== (2019 Main, 12 Jan ll)
e T
(@ x-—y+7=0 — Pla, o)
Ub) dx — 3y + 24=0 P 1S mid peivd of A8 ’
(¢) 3x—4y+ 25=0
(d) 4x+ 3y=0 é*ﬁd
b
/Eam of bina aj_f =3 SHa=-£
= 4 - | U"f"b = -~
T s o - 43 b=8
—4%*3y =24
Z -3 y+24 >0

\




