Ex 22.1

Q1
[tis given that O is the origin,
Then,
OQ® =X5" +¥5",
OP% = X" + ¥y
2 2 2
and, PO° =[x - x) + Y2 —¥i)

Using cosine fromula in 00OPQ, we have

PQ? = 0P? + 007 - 2. [OF) (OQ)cos &

- (%2 —X1]2 +{ys - :.fl]z = XS4y x4y - 2{0P). [0Q) cos o

= XX P VS AT Y, xS ey x4y T - 20P.0Q00s &
= —2H My — Yy, = 20R00 o8 o

= HyXa + V¥ = 0P, ODcos o

= CF, D008 ai= XX + ¥ Vs

Hence, proved.



Q2

We know that
3% +c° - b

2ac

cos 8 o=

4

where a=8C,b=0C4 and < = A8 are the sides of the triangle A8,

we have,

a=8€=.d‘[9—2]2+[:2+1]2 - 4019 = 458

b=CA=J[D—9]2+[D+2]2=M=\|"EE

and, c=A8=2-0f+(-1-07 = JAr1-E

5% ot = h%

2ac

oos 8 o=

E8+5- 85

zwaETxJE

63 -85

240290

-22 -11

2,/290 ) /290

Herce, cos & = i)

290



Q3

Af6,3),8(-3,58),C[4,-2),D [x, 3x)

ar (008C) = %[”"1[}”2‘}"1]+X2{}”3‘V2]+X3{}”1‘}”2}:|

1
= _|-3[-2 - 3 413x -5 E+Z
2[ ( ]+ 4{ax ]+x[+]:|
=%[EI+9X+12X—2EI+5X+E}(:|
1
= —_|Z28x — 14
! 26 - 14]
= 7[2x - 1]

ar {[DA8C) = %[5[5+2}-3[-2-3]+4[3-5]]

1
=§[42+15—EI:|
_ 49
2
or (IDBC) 1
orfaecy 2
7{ex -1 1
43 2
z
14{2x-1) 1
49z
2Ex -14 1
B
Sfx - 28 = 44
S6x = 268 + 49
Sfx = 77
i
8



Q4

Itis giventhat A2, 0).812.1), C{11,6) and O{4 4) are the vertices of a quadr|ateral.

M,
Coordinates of the mid-point of 4C are (2 t_l L : ? : 6] = [1—: 3}
Fa il it

2" 2 272

Coordinatas of the mid-peint of 8D are (9 gl i B9 (13 SJ

Thus, A2 and BD do not have the same mid-point, Hence A8C0 i not a paalleogram.
AECD is not arhombus.

Q5
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Q6

Itis given that ABC |s an equilatral triangle
A8 =8C=AC =23

area of equilatral triangle

= g{sidef

But, area of triangle = %xBaE&xHEight.
= %xﬂase =Height = JB-.:?Z
= %xBC x0A = 3 a2

- % x2a x 04 = 3 a2

= 0A = Ba

- Coordinates of 4 are {\EE, I:I} or &4 {—1"3_-&, UJ

Clearly, the coordinates of & and € are [0,- 3] and [0,3) respectively,

Hence, the vertices of the triangle are (0,3}, {DJ-a} and (-ﬁaJ ﬂ) ar {DJE}J{DJ-E} and {ﬁaJD).



Q7

Itis given that # (x;,v,) and Q (xp, v2) are two points

(i) PQ Is parallel to the y-axis.
:'('1 =X2 |-|-|.-|-|-|[1]

PQ = "Ur[’fz —x) + vz - hfl

1.{[”2 - xxj2+ (o~ -,-'1]2| [Using equation 1]

(v2-vi)

= |!|"2—'r"1|

(i) P2 isparallel to the x-axis.
; Fpr=¥a o [2)

20 =

'vr[}‘z x4 {yz- ‘-‘ﬂzi

= ‘.J[Kir— x,]2+ [¥a- r1j2| [Using equation 2]




Q8

Itis given that C e on the x-a0s. Lot coordinates of C be (x, 0).
Now, ¢ is equidistant from the points 4(7,8) and (3, 4).

AC = BC [given]
=  AC?=8c?

= [J[x 77 +(0- a}sz 2 [.J[x _3F +(0-4) J2

= (=T (-8) = (x5 + (47

= ¥2449-14x +36=x2+0-Bx+16

= 404 36-36-16-9= x2- x2-6x +14x
85-25=8x

6l = 8x
cix = 60

L L 1

Hence, coordinates of ¢ are [l—:l:l]



Ex 22.2

Q1
Let 2{h,k) be any point on the locus and let A(2, 4) and & [0,4). Then,
PA = PB
o P42 = pgt

2

= [femr G| <[fo -]

= fz-h) +(a-k) = [0-5)7 +[0)
= 4+ he_ah+16+k% -8k =h®

2Bk -4h+20=0

Il

Hence, locus of {h, k) is w2 -By-dx +20m0

Let# (k&) be any point on the locus and let AC (2,4) and 8 (0,4) be the given points.



Q2

Let 2(h, &) be any point on the locus and let 4(2,0) and &(1,3). Then,

PA_S
Be 4
pa?  2g
= B le
¥
z 2
[J{h-Ej +{R-D]} .
— [ pp—

[J{h T -aff e

[r-2)7 + k2 25

— i)
[h-:]ﬂ{kz-a}z +h
e+ 4—ah+k2 25
= = —
RZ+1-2h+k%+0-6& 16
{hz—m+k2+4! o5
= -

hiekZ-2h-6k+10 16

= 115-{.*:-2—4h+k2+4}=25(h2+k2—2’1—6.f<+1D}

= 1657 - 648 +16k% +64 = 2547 + 25k % - 50k - 150k + 250

= 25h% —16A% +25k” —16k% - 50h + 64h - 150k +250- 64 =0
= Ghl+0k% 414k - 150k + 186 = 0

Heree, locus of (k&) is 9%+ 9y % +14x - 150y + 186 =0



Q3
Let £{h k) be any point on the locus and let 4 {se,0) and & (-3, 0} be the
given points.
By the given condition

A =-PB = 23

= Pd = 22+ FB

= J{aa_hf*m_k}z'Ea+q!‘+ae_h}2+iu_k}2

2

= [ae—h]:" +k* = [Ea+ Jl=e +h]2+k2] [Taking square on both sides]
= [aej2+h2—2.aeh+.:~'<2=4aE+{ae+h]2+k2+2anxm

= B2 + k2 +[ae)’ - 2aeh = 457 + (ae)’ + H? +2hae + 42 + 4a,[{ze +h) 447

= -43% _ 236h - 2aoh = 4aﬁﬁae+h]2+k2

= -ﬁz-ﬁshhqam

— —4[&2 + -E'E'h:] = %Jm

= —[a2+aeh]=a\lr[m

= -a[a+9h]na.jm

= r[a+m]-W



Q4

Let&(h,k ) beany point on the locus and let 4(D, 2} and & (0, -2) be the given points.
By the given condition P4 + P8 = 6

= Jh-0fstk-2f + Jr-0) 4 (k+2) =6
> WPef-2)Rte36-12ht e (ko2 102 4 (ko)
= (2k+0)=3ft+(ke2)

= (x40l =o(n +(k+2)7)
= &% +36k +81 =97 +9k% + 36K +36

= 9h% + Gk = 45

Hence, locus of [k &) is G2 + 5y = 45.

Q5

Let 2{h,k) be any point on the locus and let Af1,3) and & (h, D). Then,
P4 = PB

= PA* = pB*

= (t-A)efr-k) = (p-h) 4 f0-k)
= 1+h*-2h +0+k* -6k = D+k*

= h®-2h-6k+10=0

Hence,locus nf{h,k} I5x%-2x -6y +10=10



Q6

Let 2 (#h, &) be any point on the locus and let 0 [0,0) be the origin.
By the given condition

I

OF =3k [ & is the diffance of point from x-axis]

op?zor?

Hence, locus of (k&) isx%=gy?

Q7

Let.ﬂ'{h,k] be any point on the locus, Then,
Area [PAB) =9 sq units

=

';“l”l. {y2-ys) 22 (vs-yi) + 5% (y, *F2}|' g
E{-2-k)+3(k -3} +h{a+2]|=18

|-10-5k +3k -0+ 5h|= 18

|5h -2k - 19|= 18

5h-2k -19=+18

5h-2k-19F18=0

Sh-2k-3T7=0 or, Sh-2%-1=10

Hence, the locus of (k&) is

Ex -2y -3T7=10 or, Lx-Z2w-1=0,



Q8

Let &(#h &) be the variable point and let 4(2,0) and B (-2, 0)be the given points.

Then ZAPE = #{/2

= ABZ w pa? 4 pBE

= [2+2}2+D={E_hf*{D‘k2}+{—9—h]2+[u—kf
= 16=4+h -dh+kF+4+nt s ah k7

- 16 =2h2+2t%+8

= DhZ 4+ 924 B-16=0

== 2h* 4 2k?_g-=0

= h?2 +k2-4 =D

Hence, the locus of (Ak) isx®+y™ =4,

Q9

Let & [k,4) be aty point on the locus, Then,
Arma [PAB) = Bsg units

s %I"tl"z'5'31"15'3"!"LI*-*3{1’:*}"2]"3
= %|143 Kyrefe ik 3)|-3

= %i—sarm%—z-zﬂq:s

= %]-2#1 +3k -8|=4

- |-.:En-|. EIx-;l-lE

-2+ -5=E£16

=
= Zh-H +E5xl6=C
= Mh=dk #2T =10 nr, MR-k =-11=1

Herca, tha loous of (b, k) is
2¥_3p +21=0 or, PoIW-11=1



Q10

Lat tha two perpendicular lines be the coordinate axes. Lat A8 be a rod length /. Lat
the coordinates of 4 and B be {a, I'.I] and fu,b] respectively. 4s the rod slides the value
of 2 and b change. s0, a and b are twoe variables,

Let# (&) ba the point on the locus, Then,

2ra+1x0

k-
2+1
22
= frm —
3
= .:1-i
2
e En 2x0+ b=l
2+1
=4 .':c--'l—:l
3
= b= 3k

from 408, we have

a8% = 0At 4 02
= e [[&—0}2 +{U,uj]"1 [[n S0+ fp- mf]
oy FL T

= &bt =

= [I%]ZH:SR]E - {F

2
=% £+Q‘.L‘ i2
4
hE n 2z
= —-Hc‘-'L
4 g

w2 F
Hence, the locus of {m,k] is - +y® - T



Q11

Gicen, hine s
¥ COSc + ¥ 5ife =0

i + = 1
B - - I
COScx SN
Intercepts an & auis is E_ and ¥ = axisis £
COSx Sinc
Let 2 {x,y) be the mid paint of 48.
P +0 _‘D + 0 o o
[K. *_.l - | Los& s Siné et [ , : ]
2 2 205 25N
2 cose 2sing

2CO0Se = E, 2s5na = o
5 ¥

Square both sides,

Z
4 E0SS ot = %i-- i r-l:l:]
and
2
45in2a-% ————— (2)

[(1)+ (1]

4 co5% & + 4sin‘a = =+

PZ[XZ*-FE)
? DT L
x%y2

""CM|TJ

4x2y2 = pz{xz+y2)



Q12
Let 2 {h, k) be the point on the locus and fet the coordinates of a are {s,b). Then,

hia—zgand

b;[l =l [+ P is the mid-point of Q@ and the origino]

h= and b =2k

= a=2h and b=2k
point @ lies on the y* = x. Then,
b2 - a [ G [a,.b]]
=  ()*w=2h [va=2handbe=2k]
= 4k® = 2h
= 2k%=h

Hence, the locus of {h,k} is Eyz =,



Ex 22.3

Q1

Ve have,
[t a4 {8 = 2 i (i

Substituting x = X +{a -c¢), ¥y =¥ +bin the equatinn{i], we get
[x +a—r:—a:|2+|:'r+b—b]?= r

= [ -cF+[rT =r?

= X242 -2xc+viar?

= X¥eyp?-sex =r2- 2

Hence, the required equation is X% +y2-2c% = r2-¢?

Q2

we have,
{ﬁ— b} t.:-rz i 2I| - 2aky =0

ah Ly
e

a-b 7

i e grven eguslion, we gel

Substituting & = X 4

. ab g1 i ah L
{z-&) [:& to ]+‘r’] za.tr-.:-ff b:| o

L3 a5
- E
sk V¥ cak {sh,
- By a2 {_.—] 9 4 yZ|.23bx -2 .0
= - 4) +~.5-b 2o e o

A3 a-07 +(ad)p 1 2xab(a-b) + ¥3 [a-bY
(a- L)

_zabx (a-b)- z(ab)” -

)
a-hb

= {a—.t-]

e O b]2+[ab}2 +2ab(a-b)+ (a- b}: _2ab|a-b) +Eiab}|2
a-b ; a-b

=]

= }'2{5—.!}]2 +P’2{a— b}z +{Eb:|2 + Eab{a—b] = Eabta— .?:'}+ E{Ebf
—] {a-b}:{xz+'r’z}-|[eb:lz

= f=- b]: {_;F + .')z] = 3Tt



Q3(i)

We have,

¥ axy - -y +2=0
Substituting »x = X +1, ¥ +1in the equation, we get

[+ +{x+ v+ -3(x +1)-[r+1)+2=0
=¥ K241+ 2X4+ XY+ X +Y+1-3X-3-¥-1+2=0

= ¥2exv =0

Q3(ii)

We have,
X2 -yP_2x 42y =0

Substituting ¥ = ¥ +1, v =% +1in the equation, we gsat
[>¢:+1]2—{V—1}2—E{X+1}+E{V+1}=D

= x2+L+2x-[v2+1+2v]-2x-2+2v+2=u

= ¥Ipl-vi-1-2v+2v =0
= X242
Q3(iii

We have,
¥y -x—-yw+1=10

Substituting » = X +1, ¥ =¥ +1in the equation, we gat
f+1)(v+1)-(x+1)-[v+1)+1=0

= XY e N +¥+1-X-1-¥Y-1+1=0

= XY =10



Q3(iv)

We have,
xy—yz—x+y=ﬂ

Substituting » = ¥ +1, ¥ =¥+1In the equation, we get
[+ 1){y+1)-[v+1)-[x +1)+[r+1)=0D

= XV+V+'P’+1—{'}’2+1+2V}—x—l+}/+1=[]

= XY +o¥-vi_1-2v+1=0

= XV -v2=10

Q4

Wi'g hava,
#% iy Ay E-I:I.......l'i}

Lebtas orgin as skifted bo {".' .*}. Thems — & +% and v o ¥ -k

Siabstibting & = WHh, r=bth

n th= =quetion HJ we get

;:-<+n]:+|:x+n]:'r—¢;—:Lx+.‘:}—:'r'—x;+:='= u

2

= EEipt 2R Ry wbarh opk o BEC 2% Y kad-=0

= AL e Db o VAW A A _Tho 4D - ]
. e (2o i = 3x) ey - ) (BT b -k 2] o
=5 :-:’LJ-IIZI-‘\'?-L!:-'-|:|3l:'+}c"|"-1th-1|'-'-|h:-l-hk-R.‘:-‘::?J-'I

Far bz equaticn ko be free from f-st degree o d the coratant e we

must howy,

Bhad 3 =0 )
fr-1-0
o=y ..|||'_I
and
e A N ST I IO %,
Pyl 5= Lin ggldtion i) we gut
F=p=d=10

= =1

Pullpigr=Land b= 3 v eguation fiv)], wegel
ftifei-z_ds2-0

Harco, tho vakiz 0tk and b safishes thz equstion Iiv::

Th= crign 17 shi‘tec at the zoing 1‘1,1}



Q5
Lat the wvernces of a trangle be o (2,3), &(5,7) and C{-3,-1),

Then, area of «4BC 15 given by
1
e E‘l"‘ (vai-val+oalva-yi)voalv, - 5"2}|

=%p{?+1]+5[-1-3:-3|{-3- 7)
= 2B 5 (-4)- 3x(4)]

« lps-20+12
2

=
2

- i

= a= 45 LUnit

[1is given that the origin is shified at{-1,3). Then new coordinates of
the wertices are

Ay =(2-33+3)={-18)

By =[5-1,7+3) =4 10)
and  ©p=[-3-1,-143) = [-42)

Therafare, the area of the riangle in e naw coordinate system 15 given by

.51-%|[-1|:1|:|-2}+4|[2-ﬁ]|-4[ﬁ - LE]_';|
- ;-|[-1-,ca+-4x{-q] - 4 x{-4)]

g .;."_a -16+16]|

1
o
i
F
= a= 4[2}
From [l] and {IIJ. we gak

a=ay

Hence, the araa of 2 riangle is invariant under the ranslation of the axas,

Qs(i)

Wa have,

&5 LMy Ey: vt D s “
SUDSHTITNg & = K +1, ¥ =¥+

in eqJeton {i], we get

b +1F s v+ )-afr+1) —fv +1)-2=0

= PERL 2N A XAV Loy lb o]y - Le 2 ay

= K2 X+ IN+ 33 3-8V aC
= ¥ ogw? wy 3N V-0



Qé(ii

We hava,
sy =iy = Do i)

Substiuting s = X +1, ¥ =¥F+1
in eguatan ), we get

:,"( +1”'|’+1’—{V+1]:— [.'»(+1}+[l-'+1]= i

= XY+x+y+l=[pPrieav)-X-14¥+1a0
= K+ +l-viol-pvan
= X¥-¥i=D

Qsé(iii)

Ma have,
Ay -w-p+l= I]m

Substtutingx =X +1, y=¥+1
in aguation :i}. we gat
[+ e +)-(¥ +3)-[r+1)+1=0

= A+ X +¥+l-X-1-F-1+1=0
= =10

Q6(iv)

We have,
¥E-y?-Bw-By ...l

Substituting s = X +1, F=¥Y+1
in equation [i]_Jwe get
fx+1)° - (var)’-2(x s N+2f{r+1)-0

Il

R -[v'9+1+2w]-2x-2+2\r+2-n

= I TG [ LR | VI ¢ g
=  X'42X+1-[r +2r+1)

= enf-(re)
=  F-y=0



Q7(i)
Let the arigin b= shifted o {.‘:-,.f:}. Then, x = X +& and v = ¥ + &,

Substtiting ¥ =X + 8, o= Yk
in the equation y'? B -8y +3=0, we get
(v ek o {xanf-alx-n)-s{vet)+a=0

= PERETA oM w XS R s Ik -4k W -BY =Bk 43 -1
PEL T AWk — By rekh -4+ EF s —ah-BR 43 =00
= vRextae(zk-g)va{zh- e[ nTodhoBk +3] =0

4

For this equation to be free from the term of first degres, we must have
2k -B=Dand 2h-4=10
= L4 andh=2

Herce, the origin i= shifted at the point (24]
Q7(ii

Lat the arigin be shifted 1o I:h,.fez}. Then, ¥ =X +h andy =¥ +%
Substiuting s =X +h, y=V¥+k
in the equation x® + y* =55 + 2y =5 =10, wa gat

fx +h]2+ ::v+.'<:|2 -sfn+p)s2(V+k)-5-0

= Keah? e b v2 kT - X -Sha DV a0k 5o
= B L & R R A L e = S
= xfevPifake2)eaf2h-s)n et k7 -Bha2k-5-10

Faor this equation o be free from the term of first degres, we must have
Zh+2=0and 2h=-5=0

g
E=-land b=
=% rl 5

Hence, the origin is shifted at the point [g, —1]

Q7(iii)

Letthe arigin b2 shiftec = Akl FEm x = 4 48 and 4 =% 4k
Subctitubing.e =% &7, p=¥ Lk
i Ui ggualiog AToiaed=0, we L=l

|:’+h}:-:2|lr-:-nf+=-u

= KTt 2l - TN = 1204 = 10
= s alrh 13 ¥ kP iThedan

For this cquaotien o be Froc from comn of firs! degred, we must have

& 10=0
12
= =
4
= =8

Henoo, tho ongin 1z shiftoc af the pairt ‘6,.!:.‘{:.'1



Q8

Let the cocordnate ot verias be 50583 BT 100 and OF1,2)
Now area of the 4 ABC s gaven by
Iy, . .
a= Ell.Il':.!": e ) e 16 M Y Ijl.]":_."":.':i
=é|[4(m+:}+}r_-z-m+1;_ 6-10))|
1y,
==|(dB-56 -4
it I
=t
After transiorming the ongn to (-2,1), tie co-prinate of the wetox will be
A TaB(5 AL end CL.1 0% Now the area will bs
1
Y=fmln-npan-pla-n)
=§|{zgn+1]+ 3{-1-7j-3{7-11)|
1, ;
=5f24 204
-6
Hare A =4,

Hetwea prosad.



