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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 B =S A X+ T - 20P.0Q00s &
= —2H My — Yy Y, = 20R00 08 o

= HyXa + ViYL = 0P, O0cos o

= CF, D008 a= XX + ¥¥a

Hence, proved.
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where a= 8¢, b= C4 and < = 48 are the sides of the triangle A8,

we have,
a=ga80C
b =CA

and, o=4A48

oos 8 o=

~fo-2r ey - -

=1.([D—9]2+[D+2]2=M=\|"EE

=J[2—D}2+[—1—D]2=J¢T=\E

et =hE

2ac

E8+5- 85

Ex\@x\f’g

63 -85

240290

-22 -11

2,290 ) /290

-11

Hence, cos 8 = —— .

290
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Q3

Af6,3),8(-3,58),C[4,-2),D [x, 3x)
ar (008C) = %[”"1[}”2—}"1]+X2{}”3‘V2]+X3{}”1‘}”2}:|

—3[—2—3x’]+4[3x—5]+x[5+2]:|

e el R e B T R

[6+9x +12x — 20 + 5x + 2x |
[

| |
[
¥
I
i
L1

or [DABC

T

- Z[6(5+2)-3(-2-3)+4(3-5)]

42 +15- 8]

o M|
LTS I e |

)

or {08C) 1
orfaecy 2

Sox = 28+ 49
Ly =77

wo=_"
a
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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

Coordinates of the mid-point of B0 are (9 il e (13 SJ

22 ) 2z
Thus, A2 and BD do not have the same mid-point, Hence A8C0 i not a paalleogram.

AECD s not a rhombus,

Q5

Lol AL-33, 7 5(20,7) s o fo-0) o2 the weloes of the ergle £2c

o,

a-£C - Ju:-:l:l;: +:_-a--.f’
= 4004223

L Fal !ﬁn rrE) ez 1T
T

a3

=18

and, c-de—Jot BFF T

- fizE)?

— Lk

Tha easdrmmng =7 bhe e=ind ol ke srda o
[En Loy Loy ﬂn'*"}':*"—'r’:]
| ) *
O R T+ = 0 \
[Emwl-3ey+ 39w B0453%0 237 -2BaT1534|- 5:| b
e |TTTEENEELE T T IR TR | @
o f=s00- 720 1 L= 283 H-I] %
YT L izo | @

[z 2] &
T OQ &Q

*
Harra, & rnrdinaies 0t T8 ranta ot tia arcm =ra |=1, I: i \\\ @
: <&
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Itis given that ABC s an equilatral triangle,
. AB=BC=AC=2a

Area of equilatral triangle

=€::si+:ha]'2

But, area of triangle = %xﬂase::Heig fit.
= %xﬁasa =Height = JE&E
= %xsc x0A = 3 2°
1 z
= Ean ®DA = \5&
= 0A = Ba
- Coordinates of 4 are [V53,0) or 04 {—ﬁa, o}

Clearly, the coordinates of 8 and C are [0,- &) and (0,3) respectively,

Hence, the vertices of the triangle are (0,3}, {I:I,-a] and (-\EEJ ﬂ) ar {Dja}J{ﬂ,-a} and (ﬁa,ﬂ).
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Itis given that # (xy,vq) and Q (%2, ¥2) are two points

iy PQ Is parallel to the y-axis.
xl EXZ |-|.||-|I-|-|l1]

s ‘\{[xz = xq) "+ [yz - V:JZI

.J[xz - "sz* (o~ ',-'1]2| [Using equation 1]

Wr2-v1)®

= |!|"'z— !r"1]

(i) P2 is parallel to the x-axis.
¥i= ¥z e [2)

20 =

'J[*‘"z x4 {yz- ‘-‘ljzi

.J[xg— x1]2+ [va- IH:IEI [Using equation 2]

xz—’fi:lz

-

PQ =|xg~ x|
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Itis given that C lie onthe x-as. Led  coordinastes of C be (x, 0).
Now, ¢ is equidistant from the points 4(7,8) and (3, 4).

AC = BC [given]
= AC* =BC*

= [J{x -7 +(0- E)EJE . [.J[x ~3) +(0-4)° Jz
= (6 =7)7 +(=6)7 = [x -3 + [-4°
= HE4A0-1dx +3I6=x2+0-6x+16

40436 -FE-16-0= w2 ¥2_fysldx

p—1
=5 85-259=8%
= 60 =8x
= Bx = a0

60 15
= ) e B e

= 2

15

Hence, coordinates of ¢ are ?,EI !
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Let 2{h,k) be any point on the locus and let A(2, 4) and & [0,4). Then,
PA = PB
ey Pa%=pat

2
i [J{z -n;“+{4-k]?J =[,j[u R +{k —k]2r
= fz-h) +(a-k) = [0-5)7 +[0)
= 4R dh+16+k% Bk = k7
= k%-gk-4h+20=0
Hence, locus of (k) is y2 - By - 4x +20 =0

Let# (k&) be any point on the locus and let AC (2,4) and 8.(0,4) be the given points.
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Let #(h, &) be any point on the locus and let 4(2,0) and 8(1, 3). Then,

P.-'I=5
BP 4
PA® 25

= et
EF 15

[ﬁh-gf+{k-nf]zkgﬁ

= < 16
[ﬁh+q2+ﬁ-3fJ

% (h-2)% + &2 25
{h-:]"’qkz-a]z kH

i R4 4 dh ke :.E
RZ+1-2h+k%+0-6& 16

" {hz—'ﬁh*'kz"‘q'l -25

hisekZ-2h-6k+10 16

= 1&{n2-4h+k2+4}=25[n2+k2-2h-ak +m]

= 16h% - 648 + 16k% + 64 = 2547 + 25k% - 50k - 150k +250
= 25h% —16A% +25k” —16k® - 50h + 64h - 150k +250- 64 =0
= Ghl+0k% 414k - 150k + 186 = 0

Hence, locus of (b, &) i5 9%+ 997 +14x - 150y + 186 = 0
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Let £{h k) be any point on the locus and let A{ae,0) and & (-3, 0} be the
given points.
By the given condition

24 - PR = 23

= Pd = 22+ FB

= J{a&~h}2+{ﬂukf-Ea+.!|’~ae~h}z+{l:l*k}z

= [ae—hf +k* = [Ea+ Jl=e +r".~]:"+k3]2 [Taking square on both sides]
= [ae]2+h2—2.aeh+.:~'<2=ﬁ2+{ae+h]2+k2+2xzaxm

= h2+k2+{ae}2—2aeh=4az+{ae]2+h2+2hae+kz+4«am

=% -43% _ 236h - 2aoh = ¢au,ﬁae 4-hl:|2+:.'¢2

= -4&2-4ashu4am

— —4[62 +ash] = %Jm

= —[a2+aeh]=a\lm

= -a[a+9h:|-a.|iaa+h]2+k2

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

= J[h—ﬂ}zﬂk—2]2+4!(h~D]2+{k+2]2m6

= h2+{k-2]h?-35-12m+h2+{k +2)?
= —8.f<—35=—12m

= [2k+9]=3m

= (x40l =o(n +(k+2)7)

= 4k% +36k +81=0h% +9&% + 36K +36

= OHZ 4 Gk 2 m 45

Hence, locus of [k, k) is G0 +5p% = 45,

Q5

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

= pA% = pg*

O T Y S L (R S R S QO
= 1+h*-2h+0+k% -6k = D+k* 60 c’)\\o

- h?-2h-6k+10=0 @
RPN

Hence,locus of {k, &) I5x%-2x -6y +10=10 %
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Let 2 (#h, &) be any point on the locus and let 0 [0,0) be the origin.
By the given condition

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

= op?zor?

A
= “{n-h}h{n-k}z] - k2
= A k%= op?
= B =ok?_gt
= h‘zlﬁkz

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

Q7

Let & (h,&) be any point on the locus, Then,
Area [PAB) =9 sq units

1
= El*i[ﬁ’z'#’a]*“z{}’s-'i"l:l"”""'g{h'h}l"g
= [{-2-k)+3fk -3)+h(3+2)|=18
= |10-5k +3k -9+5h|=18

= |5h-2k-1g|.19

=  5h-2k-19=#18 0 .\O
O &

= Sh-2k -19718=0 @

= Eh-2k-37=0 or, Bh-2k-1=0 &% Q

Hence, the locus of (h,k) is 6\'® %-
Ex —Bw-37=0 or, EBx-2y-1=0, Q &Q
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Let &(#h &) be the variable point and let 4(2,0) and B (-2, 0)be the given points.
Then £AP8 =14

ABZ = pat 4 pp?

(2+2)° +0= (2= k)" + [0- k%) + (-2-h)* + (0 - &)
16=4+h"-ah+k+4+h* +ah+ k7
16=2hn2+2(2+8

oh? + 2424 B-16=1D0

2h* 4 2k?_g-=0

hz-l-k'z-#-ilj

Hence, the locus of (Ak) isx®+y™ =4,

Q9

Let 2 [k,4) be aty point on the locus, Then,
Arma [PAB) = Bsg units

y

=

=

A
EI".h";'ﬁ'al"’b'a‘b’ll*"QIFI’VZ]"E'
i ket Yisp 3-2
Spshrzh-z-zh|=8

ok |

$|-:eh +3k -8|=4

|-2n4 3k - 5|= 15
-2k +34 -5 = £16 @ Q
Zh-3 +Exl6=C g@

L S N || nr, A=k -11=1 Q Q

Herca, tha loous of (b, k) is N O @
*

N
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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'_I and fl.'.l,.r‘:-] 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,

A 2ra+1x0

2+1
22
= fim =—
3
s g
2
andk_E:a:Ebel
2+ 1
b
= k==
3
= b= 3k

from: A0S, wehave

A8% = 047 + 08%
% ;2-[[5—111}2 +{0Jg}]21[tﬂ-ﬂj?+lb‘m}2]
= [Faasp?

= &bt =

= [5"25]2 £l -

2
=y &1— gE2 -2

q

] s
= L R

3 g

w? e

Hence, the locus of (mk) is —+y® == @

2 0.0
oy
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Q11

Gicen, line is
X COSa + V Sifie = 0

I
] 2
cosa  Sinc

Intercepts on & axis is P_ and ¥ - axisis P

COSx Sifc
Let 2 {x,y) be the mid paint of 48.
[ +0 _p +0 p o
{:"{'J !r’] - | Los& s S e [ ’ 2 ]
2 s 2sa 2s5ina
X p 3 o p
2 cosge 251N

2Co0Se = ‘51 2s5na = o
* ¥

Square both sides,
2 g

4cosx= s -{1)
and
2
4sin?x -% vavava (2)

[} +(=1]

40052 o + 4sinta = 2+ 2
b

. pz{xz_'_ }*2)

x5

e

i %y - Pz{xz”,z)
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Q12
Let 2 [k, k) be the point on the locus and let the coordinates of a are (a,b). Then,

h o= a;_l:l and b%ﬂ =l [+ P is the mid-point of Q@ and the origino]

h=2  and b= 2
= a=2h and b=2k
point @ lies on the y* = x. Then,
b= a [+ @: fa.b]]
=  ()*w=2h [va=2handbe=2k]
=3 4k® = 2h
=  2kZ=h

Hence, the locus of {h,k} is Eyz =,
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We have,
[t a4 {8 = 2 i (i

Substitutingx = X +[a-c), ¥ = ¥ +b in the equation(i), we get
[x +a—::—a]2+['r’+tl—b]2=r2

= [K—c]z+[‘r]z=r2

= XZecP =B av2ar?

= X¥ey2-gcx = r2-c?

Hence, the required equation Is X% +y®-2c% = r?-¢*

Q2

we have,
[#- &) [+* - ¥7| - 29kx - 0

Substituting » = X +—22, 1= I
a-b

i e grven egualion, we gel

1] 5 é ah
.!J-Hf ]-—zab‘)f+a b:| 0

{z-&) [,“.' B ;

g2
=

Z
= - 4) le-( i ] +Ex—at+'r"2}-gabx-2£—‘—-u
i a-b =

=

5 B A3 a-07 +(ad)p 1 2xab(a-b) + ¥3 [a-bY _25M{a—b}—z{eﬂf=u
{q'-bFz 2-b @
> &V
o Xe-o) r(ab) erabla-b)+vP(a-b) 2abls-b)ez(ab) %) @
e ER

9
= 32a-b i fa- BY +{eb)P + 2ab(a- 8] = 2ab{a- b+ 2[ab) K Q
x0

—] {a-b}‘[x%vz:]-{eb:z % Q
e R ‘\OQ é
= {=-4) {.lf + }-ab 0\\ @
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Q3(i)

We have,

x2axy - -y +2=0
Substituting »x = X +1, ¥ +1in the equation, we get

[+ +{x+ v+ -3(x +1)-[r+1)+2=0
= X2 4 142X 4+ XY+ X +¥+1-3X-3-¥-1+2=0

= ¥2exv =0

Q3(ii)

We have,
2 .2
Ko -y =2x+2y =0

Substifuting x = ¥ +1, v =% +1in the equation, we gt
(k+1)’ - {r-1)-2(x +1)+2(v+1) =0

= x2+1+2x-[v2+1+2v}-2x-2+2v+2-n
= X¥1pl-v2-1-2v+2¥=10
= X2 pZay

Q3(iii)

Wea have,
¥y -x—-yw+1=10

Substituting » = X +1, ¥ =¥ +1in the equation, we gat

(¢+1)(¥+1)- (¥ +1)- (¥ +1)+1=0 60 ‘\O

= AKr+ X +¥V+l=XN=-1=-V-14+1=0 %

\
= e c}@ %
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Q3(iv)

We have,
xy—yz—x+y =0

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

= xnv+n:-(v2+1+2v]-x-1+v+1=r.1

= XY +o¥-vi_1-2v+1=0

= XY -v2=n

Q4

Wi'g hava,
#% oy B oy B0l ﬂ

Lebtas orgin as skifted bo {’7_.*}. Thems — & +% and v o ¥ -k,

SJh:tll:Lti'.; oo Wk, r=lrth

n th= =quetion HJ we get
(RS RS E )| LY By (i [ B

= ERipt sdboxy abavh gk B SEOW kaZ-0

= L P P R T T B T £ P |
= R -3 B T I ST (LA B P S U ] I
= R b B R N T [ L LY, L P

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

Bhad 3 =0 )

h-1-0
L s EPR R |i|}

BEA M = ZRh AT 0 e s o i8] 20 ‘\O

Pyl 5= Lin ggldtion i) we gut @

I=r-3=1

= £o=l &% Q
Pullingy=Lamd b =3 1 egeetion fiv], e gul &@
ftifei-z_ds2-0 % %.
Harco, tho vakiz 0tk and b safishes thz equstion Iiv:: . OQ &Q
The crig iz shittec at the seint |1,1). ‘\\\ ®®

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

Then, area of «4BC 15 given by
1
a= E.I*'J :J"zr —}"a} +Hg {Ya = Fl]""‘”? {yl_ :"fz}l

=%p[?+1]+5[-1-3:-3|{-3- 7
=%Pxﬂ+5x{—4}—3x:—4]i

« lps-20+12
2
8

e

2
=-

= 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 new coordinate system 15 givan by

oy %|[-1|{1|3 -2jedafz-6)-4(a- ].Di:H

[~ 138 4 4xf-4] - 4 x[-4}]

i

T3
1

- '2‘1[‘8 _ 15+15]|

1
“EFW
E

= am H e [2)
From [l] and fu), we get
a=ay

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

Qs(i)

Wa have,

2

& Ly E_y'i

vl DD .“.

SUDSHMITNg & = K +1, W =¥+
in equaton [rj | he get

b +1F s v+ )-afr+1) —fv +1)-2=0

= AFpLeze s AvHR Ay bL-dfy ek er]-v o Le2au
= X2 XV AN +3- - 3-8Vt
= ¥Togp? wyi3n 8V -D

mm Wondershare
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Qs(ii)
We hava,

SN SR

Substinutingx = ¥ +1, ¥y =¥+l

in eguatan ), we get

(X + 9+ - (v + 2P - (1o (v e )= 0

= Xead+yel=[yieieav)-n-1+¥+1a0

= K+ +l-viol-pvan
= XY -vYieD

Qsé(iii)

Ma have,
wy-x -y +d= Do i)

Subshtuting» =% +1, y=++1
in eguation (i}, we gat

(e + ) - (¥ +3)-[r+1)+1=10

= A+ X +¥+1l-X¥-1-¥Y-1+1=0

= K¥ =10
Q6(iv)
We have,
et - - R B |

Substitubing s = X +1, ¥ =¥+1
in equation {i}, we get
fr+1)° - (var)’-2(x+N+2fre1)-0

= x3+1+2x-[v?+1+2}']-2x-2+2\r+2-u

= I TG [ LR | VI ¢ g

=  X'42X+1-[r +2r+1)
S s @¢>° Ny
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Q7(i)
Let the arigin be shifted to (f &) Then, » = 4 =4 and ¥ = ¥+ &,

Substtiting ¥ =X + 8, o= Yk
in the equation y2 B -By+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
=3 'r'2+}f3+[2|f¢—H'J!r’+'[2h—4:]_>c’+:.k2+h2—4h—ﬂk+3 -0

4

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

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

Let the arigin be shifted o [& &), Then » =X +h and y =¥ +&
Substiuting s =X +h, y=V¥+k
in the equation x® + y* =55 + 2y =5 =10, wa gat

[ 4B+ fr e 6P - s{x sp)s2 [V +k)-5=D

= Keah? e ouhav2 ko - SN -ChafVa Sk 251
= H24w p ok o 4 oKh - Sk + RS+ 4  SheBk -E=1
= xfeviifake2)eaf2h-s)n et ekt -ohe2h-5-10

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

= k-l—lal"ldh-r;

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

Q7(iii)

Letthe arigin b2 shiftec = Akl FEm x = 4 48 and 4 =% 4k

Subctinting s =% b0, K=k @

||I]|En:|_|u-:||.i|.l|.a¢—12.:1--1-=tl, we L=l 0 < ’
|:’+h|=-::[.*f-nf4.=-|:| b \

= KPRl Enl - LEN =120 +4 =0 @

=i LG L Bl L B R |

Fer this cquatien o e frec fram cocmn of firsd drgrnn, wo must have \'@
B 1200 %
= n=- 12

*
= e \\0 Jo)
Henoo, tho ongin 1z shiftoc af the pairt ‘ﬁ,x:.‘{uﬂ. ‘\ @
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PDFelement

Remove Watermark .-

Lt the co—ordmats of the verisx 'be-.-'l.l;-i,ﬂ B‘-[-'.Iﬂ} and C(1, -2}
Now area of the 4 ABC s gaven by
Iy, . .
‘!"=E|!.I|':.1-"=_J"l e 1 N .I+IJI-:FI_}.:.I1
=é|[4r_m+:}+}r_-z-m+1;_ 6-10))|
1y,
==|(dB-56 -4
it I
=8
After transforming the ongin to {-1,1), the co-grdnabe of the vertex will be
A TaB(5 AL end CL.1 0% Now the area will bs
1
Y=fmln-npan-pla-n)
=§|{ze_n+1]+ 3[-1-T1-47-11))|
1 ;
=5} 24 -d0-4
=05
Hare A =4,

Hetwea prosad.
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