STRAIGHT LINES

Exercise — 1(A)

Q.1

Slope of line is =

-1 .
3

Q.2

Mid-pointof B& Cis (4, 2):

3-2 1

2-4 2

slope is

Q.3
Vertices of integral => A never equilateral

Because equate Areas

X W
3 1
jg((x1_xz)2+(y1_y2)2)ziXz y, 1
X3 Y,

This is irrational & R=S is Rational

It is a contradiction .".be equilateral

Q.4

Slope is zero : 42
=>y=2
Q5

use slope — intercept form

y =2x-y



3
.. slope intercept form y=—-x-3
5

Q.7

lineis y=—9x+c put(3,4)togetc
Q.8

The information c=—-2 & m= \/5

Slope intercept y=+/3x — 2

Q.9
y—-0 asind-0

form = = |y = xtané
Xx—0 acosfd-0

Q.10

Botha=D

. Xy
.. intercept form — + = =1
a a

= |X+y=a slope —1

Q.11

Xcosa + ysino = a

.. for y intercept put x =0



y = acoSec o

Q.12

Xy
=—+—=1 or X+y=a
a a
Put (1, —2) to get ‘a’
=l-2=a=a=-1
Lineisx+y+1=0
Q.13

X
Intercept form — + Y =1;hereb=2a
a b

.12
(1, 2) satisfies —+ — =1

a b
1 1 a=2
=>—+-—=1 =
a a (b:J
Q.14
B(0, b)
(5, 2)
| A(9, 0)
.2 58222
2
—a=10,b=4
= - line 2+ Y =1
4



A(a, 0)
G.-4)

B(0, b) |
By section formula

:>§=3 & 3—b=—4

2x 3
Lineis———yzl

15 20

Q.16

S a+b=-2

X
Let —+X:1
a b

put (3 -3)

=2b—-3a—-ab=0

=2b+3(b+2)+b(b+2)=0

—=b’+70+6=6

=b=-6 ,b=-1

Q.17



X
:>—+l=1

3a 3b
A(3a,0) ; B(0,3b) ;0(0, 0)

Centroid (a,b)
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1. (D)
Let (1, V"E ), (0, 0) and (2, 0) are the coordinates of
vertices A, O, Bof AABC.
AO=0B=AB. So, it is an equilaterial triangle and the
incentre coincides with centroid.

0+1+2 0+0+J3“J:( 1 J

—
/2

\ Vo

Incentre = l,—
3 3

2. (D)
S is the midpoint of Q and R

- S= E,E):(EJ}
2 2 2

P(2,2)

06.-1) Smrn RO
2-1 2
slope of PS =—— =——
Now slop 2-13/2 9

Now equation of the line passing through (1, -1) and parallel to PS is
y+1=—§(x—1) = 2X+9y+7=0

3. (A)
3x+4y=9andy=mx+ | aretwo lines.
On equating the value of y from both equations to get the
x co-ordinate of the point of intersection,
x+4(mx+1)=9=3+4m)x=5

S
3+4m
For x to be an integer 3 + 4m should be a divisor of 5 i.e..
l,—1,50r-35.

3+4m=1 = m=-1/2(notinteger)
3+4m=~1 = m=-1(integer)
3+4m=35 = m=1/2(notan integer)
3+4m=-5 = m=-2 (integer)

There are 2 integral values of .

Website: www.iitianspace.com | online.digitalpace.in
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(D)
c y=mx+l p

y=nx

0 y=mx

1 m
The vertices, 0(0,0), 4 (—— —] .B(0,1)
m=in m-n

Area (parallelogram OABC)=2 arca (AOAB)

1 (m ] 1 R M
O T — -1 +———l-—0).0[0 —_—
_2><2 [OLm—n m—n( m—n
1
C|m—n|
(B)
The given lines are
x+y=92 (1)
And2x+v=-6 .. (i)
Signs of constants on B H.S. show that two lines lie
On opposite sides of origin. Let a line through origin
Meets these lines in P and Q respectively then required
Ratio is OP - OQ
Vi
'\\ (0, 9/2)
B
P
| ™ C(-3.0) 4,
re O (94, 0) g
O~J4D(0,-6)
v
In AOPA and AOQC
ZPOA = ZQOC (Ver. Opp.angles)
SPAO=20CQ (alt.int.angles)
AQOPA —~ AOCQ (By AA similarly)
_OP_0A_9/4 3
0Q oCc 3 4
Eequired ratio=3: 4
(A)
(A)
(D)
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9. (A

10.  (C)
tan®=+/3=6=60"= LPQR =120’
. Slope of bisector of /PQR = tan120’
Hence, equation of bisector is «/3x + y=0

Ya
R(3,33)
—+ 24 z 6 > X
P10 Y. T
11. (D)
Clearly OP=0Q=1and ZQOP=0-0-0=0-20
'vl\ Q(a _9)
M (mid point
;%5 M (mid point)
54 P®)
oa-0 3 X
Lla-20)
2

The bisector of ~ZQOP will be a perpendicular bisector of PQ also. Hence Q is reflection of P in the
line OM which makes an angle ZMOP + ZPOX with x-axis, i.e., %(a—29)+9 =a/2
So that slope of OM is tana/ 2.

12, (C)
We know that point of intersection of altitudes of a
triangle is the orthocentre of the triangle

VA
A(3.4)

(2] B
(0,0) D (4.0)

>X

Equation of altitude AD

i.e., line parallel to y-axis through (3, 4) is
x=3 e (i)
Now, equation of OF | AB is

3-4

y=-— X:>_V=X"4

Solving (i) and (ii), we get orthocentre as (3, 3/4)
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13.  (B)

Total mumber of points within the square OACB
=20x20=400

ya

B (0, 21) c

............................

-0 A (21, 0§ 3
0.Mm
Points line AB =20 {(1. 20)(2. 19). (3. 18).......
(10, 11)(11, 10)....(20, 1)
Points within AOBC =400—-20=380

By symmetry. points within AOBC = 2& =190

14. (C)
15.  (C)
16. (A
17. (D)
18. (A

-y 4+2y=1 = x=%x(y-1)

V' A

/ 0 \i

y=x+| x+y=|

Bisectors of above linesare x=0 and y=1

-V

-. Areabetween x =0, y=1 and x + v =3 is the shaded region shown in figure.

-. Area :%x2x2=2 sq.units.
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19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

(©)
(D)
(A)
(D)
(©)
(B)
(D)
(D)
(©)
(©)
(©)
(©)

»+ Ar(AOPR) = Ar(APQR) = Ar(OQR)

(3, 4)

R

0(6,0)

0 (0,0)

*. By simply geometry, R should be the centroid of APQO

= coordinateof R :(

(A)
(A)
(A)
(A)
(D)
(A)
(©)
(©)

3 3

3. —

3+6+0 4+0+0j_( 4
’ 73
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39.

40.

41.

42.

43.

44,

(B)
(B)
(B)

(A)

Since three lines x -3y =p,
ax+2y=qgand ax+y=r
Form a right angled triangle

.. product of slopes of any two lines =-1

Suppose ax+2y=qand x—3y=p are L to each other.

.'._—axl:—lza:fi
2 3
Now, consider option one by one

a = 6 satisfies only option(A)

. Required answer is a> —9a+18=0

(B)

Suppose B (0, 1) be any point on given line and co-ordinate of A(\/§ 0) is . So, equation of

A A(B,0)
B (0. -1)
. —-1-0 vy-0
Reflected ray is =
Y 0—\/§ x—\/§
= By =x-+3
(D)
Let P, Q, R be the vertices of APQR
P(2,2)
06,-1) S R(7,3)

Since PS is the median
S is mid-point of QR

So, S:(E,EJZ(EJ]
2 2 2
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Now, slope of PS= 21 = _2
p 13 9
2

Since, required line is parallel to PS therefore slope of required line =slope of PS

Now, equation of line passing through (1, —l) and having slope —g 5

2
y-(-)=-5(x-1)
Iy +9=-2X+2=2Xx+9y+7=0

45.  (B)
P(l,2)
|
I
|
|
|
I
< = —

A C B 3 f4y=9
Shortest distance of a point (x,,y, ) from line
ax+by=cis d= @+ by, —¢

Ja?+b?
Now shortest distance of P(1,2)from 3x+4y =09 is
3(1)+4(2)-9
e _g_P@+a2)-9|_2
3+ 4 ‘ S5
Given that AAPBIs an equilateral triangle
Let 'a’ be its side
Then PB:a,CB:%
Now, In APCB,(PB)” =(PC)” +(CB)” (By Pythagoras theorems)
2V a2
a’ :(—] +—
5 4
, a' 4 3* 4
—_— S — = —
4 25 4 25
216, [16_ 4 V3_48
25 75 5J3 3 15
. Length of Equilateral triangle (a) = %
46. (D)
Circumference = (0, 0)
1)’ (a-1)’
Centroid = | @Y (3~
2 2
We know the circumcentre (O),
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Centroid (G) and orthocentre (H) of a triangle lie on the line joining the O and G.

AlSO, ﬁ:z
GO 1

1)° —1)

= Coordinate of othocentre = 3(a; ) ,3(a2 )

Now, these coordinates satisfies eqn given option (d) Hemce, required eqn. of line is
(a—l)2 x—(a +1)2 y=0

(B)

Let the slope of line L be m. Then
m+\/§ _\/§

1—J§m

.‘ !
AN

\/5.1’ +y :\
/ )

, (0, I)\

O

! (3,-2)

4
= m+\/§:i(\/§—3m)
= 4dm=0or 2m=2\/§:m:0 or m=\/§
L intersect X —axis .. m=+/3
Equation of L is y+2=+/3(x-3)
= VBx-y-(2+3V3)=0

©)
Given eqn of line is y++/3x—1=0
= y=—\/§x +1

= (slope)m, = -3
Let the other slope be m,
m, —(—/3
- tan 60" = L
1+(—J§m1)
= m,=0,m, =3
Since line L is passing through (3, -2)
3 y—(—2):+\/3_’(x—3)
= y+2=+3(x-3)=0
y—3x+2+3/3=0
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49.

50.

51.

(©)

Let slope of incident ray be m.
. angle of incidence = angle of reflection

m-=7 9 m—1 9

+7m 13 " 1+7m 13
= 13m-91=9+63mor13m-91=-9-63m
= 50m=-100o0r 76m=2382

41
or T

= m=-
38

o | —

1 41
-1=—=(x-0)and y—1=—(x-0
=y 2( )and y 38( )

i.e,Xx+2y—-2=00r38y—-38-41x=0
= 41x—-38y+38=0

(A)

L, :4x+3y-12=0
L,:3x+4y-12=0

L,+AL, =0
(4x+3y—12)+A(3x+4y—-12)=0
X(4+31)+y(3+41)-12(1+21)=0
12(1+1) Oj

4+ 3\

point B (OMJ

Point A [

3+31
6(1+2)
4+ 3\

Mid point = h=
o 6(1+2)
 3+4n

(B)
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52.

53.

Since Orthocentre of the triangle is A(-3, 5) and
centriod of the triangle is B(3, 3), then

AB = /40 =210
r——0
A B C _
Centroid divides orthocentre and circumcentre of the
triangleinratio2: |
L AB:BC=2:1

2
Now, AB = —:,;AC

(5]

= AC—}—AB——( 2J10) = AC=3J10

&

D

R'ldlllS of circle with AC as diametre
AC 3 5
A2

(D)

Equation of the line, which is perpendicular to the line, 3x+y = A (A = 0)and passing through origin,

is given by

For foot of perpendicular

—(3><0)+(1><O)—k) A
F+1° B

So, foot of perpendicular P = (—7“ %)
A

I =

So, foot of perpendicular P = (— —O]

A

Given the line meets X —axis at A = (—, ] and meets Y-axis at B=(0,1.)

w

2 2 2
So, BP = \/(37‘] (l—xj Y L

10 100 100
/90%2
2 2
Now, PA = (&—%j +(O—£j
3 10 10
2

2 2
= PA1/K—+X— = PA= JlOk
900 100 900

Therefore BP:PA=3:1

(A)
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54,

55.

56.

A X—y+L=0 B
Let other two sides of rhombus are
X-y+A=0

And 7X-y+p=0

Then O is equidistant from AB and DC and from AD and BC

s+ 24] = -1+ 240 = A=-3
And |-7+2-5|=|-7+2+pu|=p=15

*. Other two sidesare x—y—-3=0and 7x—-y+15=0
*. On solving the equations of sides pairwise, we get the vertices as

Fea(3 )

(B)

From the mid-point formula co-ordinates of vertex B and C are B(-3, 0) and C(, 4).

Now, centroid of the triangle
G=[3_3+1, 0+4+2j . GE[%,ZJ

3 3
Al 2)

(-1, 1)

B

(A)

The given equations of the set of all line
px+qy+r=>0

And given condition is :
3p+2g9+4r=0

:>§p+gq+r—0
4 4

From (i) & (ii) we get:
x=dyot
o472

(D)

Consider the equation,
y =sinx.sin(x+2)-sin®(x+1)
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%[Zsin X.sin(x +2)—2sin? (x +l)]

_ lcos(—z)— cos(2x +2) {1—cos(2x + 2)}
2 2 2
_(cos2)-1_ _sin’1
2
yA
(0,0)

S
v
~

;y=-sinzl

A

v

By the graph y lies in Il and 1V quadrant.

Since point at 4 units from P (2, 3) will be
A(4cos0+2,4sin0+3) and this point will satisfy the equation of linex +y =7
Sincex+y=7
2+4c0s0+3+4sin6=2
. 1
= C0S0+sinf ==

On squaring
] 3 2tan 0 3
=>sin20-— => ————=——
4 1+tan“ 0 4
= 3tan®? = +8tan®+3=0

8+ 2.7

= tan0 = _T (ignoring —ve sign)

8+2\7 1-7
6 1447

= tan0=

58.  (C)
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59.

Pih. k)

Cla. B)

\
\

(1. 4) R(3,-2)

Let centroid C be (o, B)

We have o =

B=

1+3+h:>h=3a—4

4-2+k

= k=33-2

But P (h, k) lieson 2x -3y + 4 =0
= 2(30.—4)-3(38-2)+4=0
= 60—-9B3-8+6+4=0

= 60-9B+2=0

Locus : 6Xx—-9y+2=0

:>y—§x+g . itsslope=
9 9

oo

2
3

(B)
Let AABC be in the first quadrant

Slope of line AB = —%

Slope of line AC =2
Length of AB = J5

/) ¢

B(3.1)

2
<

>X

It is given that ar(AABC) =55

1

. EAB-ACzS\/g — AC=10

. Coordinate of vertex C=(1+10cos6, 2+10sin6)

 tanf=2 > cose:i,sine:i

5T

. Coordinate of C=(1+ 2.5, 2+4«/§)
. Abscissa of vertex C is 1+2+/5 .
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60.

61.

62.

(A)
The line in xy-plane is,

§+y:1:>x+3y—3:0

Let image of the point (—1,—4)be (a,B), then
a+l p+y_ 2(-1-12-3)

a 3 10

:>a+1:M:E:>a:1—1,B:§
3 5 5

(B)

Since both the lines pass through origin. Then

s/ A

(0.0)P Tx+2y=0 /Q

Point S will be point of intersection of 4x + 5y =0 and 11x + 7y =9

So, coordinates of point S = (g—gj

Also, point Q is point of intersection of 7x + 2y =9 and 11x + 7y =9

So, coordinates of point Q = [—%9

Since, diagonals of parallelogram intersect at middle, then the middle point of SQ is
5.2 47

333 3 :(1 lj

2 2 2'2
1o
So, equation of diagonal PR is, (y — 0) = %—(x -0)
=0
2
y=X
(A)

Coordinates of Centroides
C:(X1+X2+X3 Y, +Y, +y3]

3 3
:(3+1+2 | —1+3+4j ~(2.2)
3 3
The given equation of lines are
X+3y-1=0
3X-y+1=0

Then, from (i) and (ii)
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63.

64.

65.

Point of intersection P [—%éj

Equation of line DP
8x—-11y+6=0

©)
If equation of pair of straight line are ax®+2hxy+by?=0 then pair of angle bisector are
2

xX*-y* Xy
a—-b h
Here a=1b=-5and h=-2

.. Pair of angle bisector are:
2

x*-y® Xy

=2 = x*—y*+3xy=0
1+5 -2 Y Y
(©)
Let m be the slope of line
B Lk A
1+32m
—m-3J2=t/2+6m=mEbm=+2+3\2
=>m= —ﬂ or —&
5 7

i : - : 42 .
So, the equation of line passing through the point (1, 3) and slope e IS
y—3=_ 5\/§(x—1)34«/§x+5y—(15+4«/§):0
(B)

B (b, 5)
a,b P(1,1

0, b))+ (a, b) (1,1)

D
0, 3)+ A(a, 3)

t—= f

(a, 0) (b, 0)
Slope of AC = o
Slope of PD =0
D(a+a'b+3j= D(a, b+3j

2 2 2

b+3

— - -1=0,b+3-2=0=b=-1

b=-1
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66.

E(b+a,5+bJ:(£;2j
2 2 2

Slopeof BCxSlopeof EP =—1

(5—bj 2-1
b-a a-i 4

2
:(_f_aj:[afsj:-b12:(1+a)(a_3)
—=12=a’-3a+a-3=a’*-2a-15=0
(a-5)(a+3)=0
Given ab>0 = a(-1)>0;-a>0;a<0

Accept
Equation of AP (-3, 3), P (1, 1)
3-1

y-1= (T—lj(x_l)

—2y+2=x-1

-
B(-15)
C(=3-1)
Equation of BC
6

(y—5)=§

y—5=3x+3

y=3x+8
Solving (i) and (ii)
X+2(3x+8)=3

N 7x+16=3:>7x=—13:>x=_§

y_3(_§j+8_—39+56,y_g
7 7 7

-13+17 4
X+Yy= =—
7 7

(B)

Given coordinates of AABC are
A(a,—2):B(a,6):C[%,—2j

AC is perpendicular to AB
So, AABC s right angles at A.

Circumcentre = mid point of BC = (%,2)
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67.

8
(5.6)y
10
8
@ 2) 6 C@2.-2)

Now, find the area, perimeter, in radius and circumradius.

Then, Area = %(6)(8):24

Perimeter = 24
Circumradius =5
24 _
12

) A
Inradius = = =
8

(D)

B xtpy=132 7.9
:3‘) T8

V15715

Perpendicular bisector of ABisx +y=5

Take image of A

x-1 y+2 -2(-6)
1 1 2

Here, (x,y) —(7.4)

Satisfy ppoint (7, 4) on equation X + py = 39

=6

7+4p =39
P=8
Now, solve x + 8y =39 and y = - 2x
)39, T8
15 15
AC2=72=9p
AC? +p*=72+64=136
1 2
Area of triangle AABC= % 7 4
39 78,
15 15
:1 4—E+2 7+E +7 8 +4><39
2 15 15 15 15
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68.

69.

70.

:3{18+18XE}:9[@} _162 394
2 5 5| 5

(B)

According to question.
(x—l)2+(y—2)2+(x+2)2+(y—1):Z =14
= X*+y*+x-3y-2=0 ..(>i)
Putx =0ineq. (i)

= y*-3y-2=0
Apply quadratic formula, = y = Bi;/ﬁ
Puty=0,ineq. (i), = x* +x-2=0?

=-2, 1L

Then, point A (-2, 0), B (1, 0) C (0132/1_7]& b £0’3_;/1_7J

Area of quadrilateral ABCD = %3\/1_7 = g
(B)
We have point (a, —3),(2,0) and (1, o)
For collinearity, [a—_OJ _a+3
-1 l-a

= oc:—%,B > ou=-lLa,=3 = y—3=«/§=\/§(x+1)

(B)
Given equation isa®+ 11a+ 3 (m?+m3)=220
mm,=-1]

a’+1la+3 (m,z - ,]=220

D C

m M

A B
Eq.of AC
AC = (cosa.—sina) + (sina + cosot) y = 10
BD = (sino — cosat) X + (sino. — cosot) y = 0
(10 (cosa — sina), 10 (sinct — cosa)

SIN O, — COS L

Slope of AC = [ ] =tanf=M

Sino — cos .

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

71.

72,

Eq. of line making an angle% with AC

T
m+tan =
4
4 m+1 m-1
m,.m, = —= . or N
1+mtan— +—M M
4
sino—Ccosa. sino—Ccosa.
- +1 — -1
sin oL+ COoS o sin oL+ CoS o
sinok—coso ) , Sino—cosa
-l — |+
sin o+ Cos o sin o+ Cosa

m,.m, = tan o, cot o

Mid-point of AC and BD

= M(5(cosa—sin a),5(coso +sin oc))
B(lO(COSOL—Sin a),10(cos o +sin a))

a=AB=+2BM =J§(5J§)=10a=10

wal +11a+3[mf +i2j =220
ml

100+110+3(tan2 o+ cot? (x) =220

1
Hence tan? o =3 tan’a = ==>o == or =
3 3 6

Now 72(sin4 a = cos* oc)+a2 ~3a+13

= 72[3+i]+100—30 +13
16 16

:72(§j+83:45+83:128

€

Let B (h,h-2)

J(h—4) +(h-2-3)" =
Squaring on both side
18h* —162h+340=0

J29
3

h:5—10r h:E
9 3
kzﬁor k:ﬂ
9 3

Option (C) will satisfy (%gj

(B)

Here solving L,and L, lines we get point C
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73.

Now from line L,, point Ais {xl,%(4x1 +12)} and from line L, we get point B is {xz,

And we are given that

DX, +3x% =2=>3X,+X,=8
1+3
1x(10_52X2)+(4x1+12)
4
10— 2x, +20%, +60 __ 20X, —2X, +70=3
= =
20 20

= 10X, —-X, =-5

A EEJ and B(ﬁ_—lzj .. AABC
13 13 13 13
356,
13 13
:l S -2 1AABC:gsq.units
2(13 13 13
15 %2
13 13
(©)
A (6,1)
(1,2)
B C
2x+y=4
x+3y=7

Intersection of two lines is point B with coordinate (1, 2).
As C lieson 2x + y =4, suppose X = h then k =4 — 2h.
A'is isosceles with base BC. Then, AB = AC

J25+1=,J(6-hY’ +(3-2h)’
J%:(36+h2 ~12h+4h” +9-12h)

Take square both sides
26 =5h? —24h +45 = 5h* —24h +19=0

10—2x2}
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74,

75.

= 5h* -5h-19h+19=0
= 5h*-24h+19=0

h:E or h=1.Thus C(E_—lsj
5 5 5

6+1+g 1+2—E

Centroid (a,p) of triangle ABC = 3 S 5 S

:(35+19'15—18]:(%,—_3j; oc:%;ﬁ:_—?’
15 15 15 15 15 15
Put the value of o and B in 15(a.+p)
15(o+p) =51

(D)

Given that P(o.,B)lies below L, and above L,
S 30—4B+12>0
30— 4B +12
—=30—4B+7=0 e, (i)
For L,since b>0

~.80.+6B+11>0

8a+6B+11
V8 +6°

=8a+6B+1=0 ... (1)
Solving (i) and (ii), we get

-23 106
ao=—mpB="—"

25 100
-.100(a+PB)=106-92=14

Now, =1

Now =1

(©)
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76.

77.

78.

MOB_MOA
1+ My Mg
3/2-2/x
1+6/2x
=X, =10,X, =—2/5=AA'=52/5

Then, tan0 =

=tann/4

(©)
AB=x-2y+1=0

AC=2x-y=0

So A(L1)

Altitude from B is BH =x+2y—-7=0=B(3,2)
Altitude from Cis CH=2x+y—-7=0=C(2,3)

Centroid of AABC =G(2,2),0G =242

(D)

60° m s 0
Xty=5

New perpendicular distance from R to L is
X+y-5| [3+7-5|_ 5

Nl VR

5
= sin60’ :%h 5v2

P=

3

3

Area of APQR =—h?= 25

4 2B
(6)

Solving systerr;x of equations, we get point of intersections (1, 2), (7, 5), (2, 3)
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(3]

1
1
1

|

1
Area of ADEF = 5 7
2

W ta

=2 [i(5-3)-2(7-2)+1(21-10)|

= P-10411] = 2(3)=

2
LR
3

arAABC = 4arADEF = 4( ) = 6 sq.unit

5
79. (3
Given equations of ABis 2x + y=0, '
BCisx+py=15aand CAisx—-y=3.
Intersection of lines AB and AC gives coordinate of A.
Then,y=-2xand x-y=3 A
SXF2X=IDIx=F=px=1 -
Thus, y=—-2, So, A=(1,-2) *”

15a —BOa] <F
B

similarly, Bis (

gp I5ep x+py=1%a ©
slope of AO=P .
a+2=p (1)
slopeof BO=-1 ‘
—-30a
1-2p -
15, B
1-2p
—30a—a+12pa=-15a+2-4p
3la—2ab=15a+4p-2 .(11)
put the value of p in (ii),
Thena=1andp=3.
80. (31)
X=o
M (a, B)
P(2,3) A Q(5,4)
r“ R j__./j,k 1
=0
l;’(2, -3)

Here, x-coordinate of foot of perpendicular is o. Then, A(a)
And B =y-coordinate of R
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~ 2x4+1x0 _§

== .. i

2+1 3 ()
Now, P’ is image of P in y = 0which will be P'(2,-3)
-.Equation of P'Q is (y+3)=g(x—2)
le. 3y+9=7x-14
X—-3y=23
Put y =0 in the above equation, then

23
X=—

p

So, coordinate of A is (?O) Therefore, o= ?

Put 0(2?&[32% in equation

To+33=23+8=31
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STRAIGHT LINES

Exercise — 2(A)

Q1.

A ] (1,1)
7,4) B

(2x+3y—5) NL(x+ y—2) =0 represents family of straighflines passing through
intersection of
2x+3y—-5=0 i.eN1,1)

X+y—-2=0
the straight line furthest away fr&m (7, 4) withl be perpendicular to the line
joining A(7,4)andB (1, 1)
slope of line: (2x+3y—5)+ A(X+Yy—2J=NQ

ie. 2+A)x+@B+A)y—(5421)=0

—-(2+4)
(B+A4)
slope of line is M
(3+4)
4-1 3 1
slope of line joining (#,4)and (1, 1)is — = — =—
p joining (4, 4) and (1, 1) == &

.. slope of line pfrpendicular to AB=-2

=2+
T (3+4)
L2+
T3+l

2



2+A=6+21

A=—-14 Q)
@ l/ Line equidistant from 2x + y =5 and x + 2y = 4 is the angle bisector of the 2 lines.
i.e.

T E

(2x+y-5) + (x+2y—-4)=0
i.,e.3x+3y—-9=0 or x—-y—1=0

i.e. x+y—-3=0 or Xx—y—-1=0 (A)
'l @31+y+2=[} A
< ) x ¥

2x—3y+5=0
X ,V_
—5 T 5= B
7 3
x+dy =14

Line 2

X, ¥V_
1+l
¥

e

5 7
2y —int ts| 0, = d|o, -
y—in erceps( 3] an ( 2)

So point (0, 4)

E</1<Z (B)
3 2

/ |PA-PB|

A(5,2
%A} (5,2)




AB >|PA—PB| (triangle law)

So PA - PB will be max if PBA are collinear, then PA = PB = AB

A
B/
.-"f-.
P (e) 3x+2y+10=0
Slope of AB :ﬂ=—1
5-3

Equationof AB = (y—2)=(—1) (x-5)

Intersection of 3x + 2y + 10=0and (AB) x+y—-7=0

x oy 1
2 10| 3 10| |3 2
1 -7 1 -7 1 1
A _-y 1
-24 -31 1
x=—24,y=31
(x,y) =(-24,31) (A)
L' @ointPliesonx+y=4
P(h, k)
lenght =1
dx+3y=0
H 3k h+k =4"-.point lies
ﬂzl onx+4=4
4% +3

- k=4-h



‘4h+3(4—h)‘_1
5

|4h+12-3h|=5
|12+h|=5
12+h=%5
h=-12+5
h=-7,-17
If h=-7 , h=-17
k=4 -h , k=21
k=11
(-7,11) (-17,21)
Ans. : (D)
S @
1I,*f'x{a,a—i}l

l
1

J,/—;//"_/Sx_+y=ﬁa
!
1

!
B(a?+1,a)

Using formula for reflection about line

6 @A(l,o)

B(O, a)

B{D.v}
M (h,k)

Af1,0)



2 2
M E(l,gj X:E is the locus of M
2 2 2
Ans. : (A)
x @
(0, k)
—x+y=KkK x+y=k
(—k,0)
(k,0)
x—y=k
(0,—k)

Length of the side = \/(k —0)®+(0-k)?

=+/2k
So Area of square = 2k® = 8 sq. unit.
k=4

k=2 ()

Ais(-1,4)

Distance AB = \/(—1—4)2 +(4—(-1)?



=\25+25
:5\/5 sq. unit. Ans. : (A)
j @+c=2b c=2b-a
ax+by+c=0
ax+by+2b-a=0
a(x—1)+b(y+2)=0
(x=1) + g (y+2)=0
Represents family of straight lines passing through the intersection of the 2 lines
x—1landy=-2
i.e.x=1andy=-2

it of intersectionis (1, —2)

So, ax + by + ¢ = 0 always passes through (1, — 2)

Ans. : (C)
' o @ is centroid of Al2,5) Geometrically the areas will be equal but
A ABC we will find the areas none the loss
B(3,-1) C(L,5)
112 3 1 2
S, =AGBC==
2|13 -1 5 3
1
=§| (—2+15+3)—(9-1+10) |
1 .
:E|16_(18) |=1 sq. units.
112 2 3 2
S, =AGBA==

2|5 3 -1 5



=%|(6—2+15)—(10+9—2)|

= %|19—17 |=1 sq. units.

112 1 2 2
%2=AGRC=Sl5 5 3 5
1
=E|(10+:>,+10)—(5+10+6)|
1 .
:E| 23-21|=1 sq. units.
S5,=S5,=S, Ans. : (D)

Apt+tg)x+(2p+aqNy=p+2q

p(x+2y—-1)+q(xN—-2)=0

TRis represents a family o\straight lines passing through the intersection of

Cﬁ\n( &‘

x1=3,y1=-1

X3+y1=2 Ans. : (A)

@. 2x2 +5x—4=0:a, f8



1 1
—+—+0
|a+p+0 a p
3 ’ 3
a+f=—
-4
oh=—
p 2
-
o L,1_a+f_2 5
a p aof 4 4
2
Centroid E(_—S,E] Ans. : (B)
6 12
Q.14.

loss of generality we can asst§ne the perpendicular lines as the x and y

So the condition becomes




‘l = (3\/5)2 =18 sq. units.
r 3r
AN =—2+—, Y=1+ —=
@ Jo' T o
X=X +rcos@d , y=y,+rsind
Slope = tanﬁzg

Point on the lineis (-2, 1)
So, equation is

(y=1)=3(x+2)

y=3x+7
y intercept is 7 Ans. : (B)
@
\’S 5 P(a.fB)
©0.5) (p,a)
Q
Ala. )

Hence x — co —ordinate of P is «

y —co—ordinate of Pis S
equation of the line (double intercept is)

14_1:1

a p

Substituting co — ordinates of Q we get

R o

+ﬂ:1
B

Replacing «, f by x and y to get the equation of P.

Ans.

: (D)



£+ﬂ=1 Ans. : (C)
y

(0, 0)

Co —ordinates of D = [w , wj

Co — ordinates of C = (

0-2
Slope of AD = 2.2
a—-0 2a
b, ;
Slope of OC -2 2
a_pp a
2

slope AD x slopeBC= -1

—p?
oo =-1 - b*=2a’ Ans. : (B)

lg /f secO+ycosechd=a (L)

Perpendicular distance from origin




P=

—a
Jsec? @ + cosec?d

P,=|acos@sin 6|=

asinze‘

(L) xcosé@-ysin@=acos26

Perpendicular distance of origin from line

‘ —acos20 ‘
P =
Jcos? @+sin® 6
P,=|acos 26|
a’sin’20

4P’ + P/ =a’*cos’ 20+ 4| ———

= a2
Independent of 6 Ans. : (A)

‘G ip.y=mx (L1) y—-mx+0=0

Equation of Ly is (y—3) =2m (x—2)

Y=2mx—-4m+3 ,y-2mx+4m-3=0 (L2)

o 1
Intersectionis X =— and y=1
m

X B -y _ 1
1 0 | |-m 0 | |-m 1
1 4m-3 -2m 4m-3 -2m 1
X -y _l
4m-3 -m(4m-3) m
x - 4m=3 , y=4m-3



3
—:m
4—x
Equating (i) and (ii) we get

3 _y+3
4-—X 4
12=(y+3) (4 —x)

12 =4y —xy+ 372 —3x

3x—4y+xy =0|

(0, b) §+E= or

2

[

o

11 1 1
a b a’ b’
1
h-__a _©
1 1 a
a2 bt
1
k- b &
1 1 b
a2+b72

-
| =+
"

—1=0|

Ans. : (C)



h? +k? = ¢?

Locus is | x>+ y® =c?

‘% (@ X +y*< 36 and

Let X=rcoséd

y=rsing

So we get

r’cos’@+r’sin®0 < 36
r’ <36

r<o
and
3(rcosf)—4(rsing)=25
r(3cos@ — 4sin @) =25

. 25
3cos@—4sind

r<e6

" 25 <6
3cos@—-4sin@

3c0s@ — 4sing > é

§cos€ - ﬂsin6’ > 5
5 6

3x—4y =25

Ans. :

(A)



sin37°n 3

(6}

sin(37° -0) Zg no. of angles. Between 8 and 360° are infinite.

So infinitely many solutions. Ans. : (D)
@LetA(xl,yl) , B(x2,vy2) , C(xs,y3)be the points.
‘ﬂ ax + by + ¢ =0 be the line
Given

ax, +by, +c N ax, +by, +c N ax, +by, +c
Ja? +b? Ja? +b? Ja? +b?

a(X +% +x%) + b(y,+y,+Yy,) +3c=0

Dividing by 3 we get
a[%J . b(wjmzo

Co — ordinates of the centroid satisfy
ax+by+c=0

passes through the centroid Ans. : (B)

@.5+ 1:1
a b

10 =y

Ol o
V|~ Tl
Ol |k
V|~ Tl



Ans. : (A)

1 1) . .
So point —+B,—+B lies on the liney = x

Number oflattize pointsis =2x6

=12 Ans. : (A)

(1,0) (2,0)

AC = AE = 3 AC=+/3

Rotate B about A by 30° and scale by \/§ togetC



i1 (2+01) - (140i) (subtract)
=1 + 0-i
ii ] rotate/ scale

(1+o.i)[§+ljﬁ

2

3i
+ —
2

N | w

iii] Add co — ordinates of A

§+@+1+0.i :§+ﬁ
2 2 2
c=[3 B

2 2

Get co — ordinates of E by rotating B 90" anticlockwise about A and scale by \/§

1) Subtract
(2+0-0)—(1+0-i)
=@+0-i)

2) Scale/rotate

(1+0-1) (0+1) (+/3)

~J3i
3) Add
(0++/3i)+(1+0-i)
=1++/3i
E=(1,3)
5B B
Slope of CE i 2 .2 _
ope o is 1_5 ;3 \/5
2 2

Equation of CE



-1
(y—ﬁ)—ﬁ(x—l)

J3y—-3+x-1=0

J§+x:4 Ans. : (A)

@

T-ﬂf
A0, 0)

Co — ordinates of B = (4cos«,4sin «)

Co —ordinates of D = (4c0s (90 + «),4sin (90 + «))
= (—-4sina,4cos )

Equation of BD = ?

4cosa—4sina
—4sinag —4cosa

_(sina—cosa
sina +cosa

Equation of BD =

Equation is

sinag —cosa

- (x—4cos )
sina +Ccosa

(y—4sina) :(

(y—4sina)(sina +cosa)=(sina —cosa)(Xx—4cosa)
4cosa(sina —cosa)—4sin a(sina +cosa) = X(Sina —cos ) — y(Sin & + CoS &)
4sina cosa —4¢0s” a —4sin® o —4sin o €os o = X(Sin o —cos ) —y(sin a + cos @)

—4 =x(sina—cosa)—y(sina +cosa)



4 =x(cosa —sina)+ y(sina +cosa) Ans. : (C)

2 1 1 1 2 1
IN-—="+- = —=——=

b a ¢ c b a

2.3 bcx+acy+ab=0

§+X+l:0

a b ¢

§+X+g_£:0

a b b a

(x—l)(l)+[1j(y+2) =0
a b

Family of straight line passing through (1, — 2) Ans. : (D)

ines : 4x— 7y + 10 =0 and 7x + 4y = 15 are perpendicular. So, it is a right angled triangle
whose orthocenter is at the right angle. i.e. intersection of

4x—7y+10 =0and 7x+4y—-15=0

X B y B 1
10 -7| |4 10| |4 -7
15 4| |7 -15 |7 4
X y 1

(=65)  (-130) 65

Xx=-1 , y=-2

®

'Z.S’ (a,b)

Equation of line is passing through (a, b). So,



Now centroid of AOAB= (h, k)

(h’k)5(0+0+a’ O+O+ﬁ)
3 3
_[z E)
(373
a=3h, B =3k

So putting in equation (i) we get

Replacing h by x and k by y we get

a b

- =1
3x 3y

ay + bx = 3xy

bx+ay—3xy=0 Ans.

20 units
P

| Ala, 0)

X
Equation of ABis — + Y 1
a

b

Let co — ordinates of P be (h, k) mid — point of AB

~(0+a b+0
(h’k)z( 2 2)

1 (A)



|AB| = 20 units.

|AB| = 20 = \/(a—0)? + (0- b)?
400 = a2 +b?
400 = 4h? + 4K

= h?+ k?*=100

= Xx* + y? =100 is the locus of P

2b+3a=ab

Casel:ab=+24

then b :E
a

Ans. :

(D)



.. putting in (i) we get,

8 za-

If a=—-4+4J2=4—42

24 24(4+442)

b= =
—4+ 442 16




b=-6(v2+1)

a=4(+2-1)
b=-6(2+1)

Lines can be

X N y \
4N2-1) -6(v2-1)

X + y =1
-4 (V2+1)  6(¥2-1)

Number of possibilities = 3

N
L= 13

Slope of AB _1-0 4
3-2

B(3,1)

m + tan o
1- mtana

 1+2-3

Slope of AB! =

1-() 2-3)

Ans. : (C)

(a = 15)



*. Equation of AB!is
y-0=3(x-2)
y =3x - 243
0=+B3x—y-23 Ans. : (C)

C
|{5,3}I

¥ - axis

|
I
|
I
|
|
|
|
I
|
|
Y
c! (5,-3)
Image of C in x — axis is C?

ABC! are collinear. So, equation of AB and AC! is the same

-3-2 -5

5-1 4

Slope of ACtis

Equationis y — 2 = _75(X -1

4(y—-2)+5(x-1)=0
4y-8+5x-5=0

4y +5x =13

Ans. :

(A)



@Familyr of straight lines passing A
thruogh A is

(px+gy -1+ A(gx+ py—-1)=10 px+qy=1 gr+py=1
m But this passing through (p, q)
So(p*+q—-1)+ A(pg+qp-1)=0

C s _—(P+gd -]
A =D B D(p, )

". equation of AD is

(px+ay -1 - P Dy py 1-0
(2pa)

Alternate way

Let x be any point on AD

Using similarity we get

RX_ XS . RX_PD

PD DQ XS DQ
p>+0q° -1 pxX + qy —1

pp= |2 T4 — - RX = [ — =
NI JpP+ g
2pq -1 gx + py —1

DQ = |22 = XS = |2~ -
JPP+ Jp?+

Substituting we get

px+qy—1 p2+q2—1|
X+ py -1

2pq-1 |




(/).

10

px+aqy-1_ (p°+q°~1
ox+ py -1 2pq-1

> xand (p, q) lie on the same side w.r.t. to the 2 lines.
(2pg—1) (px+pa—21) =(p*+q* ~1) (qx+ py 1)

x2—8x+12=0

= (x—6)(x—2)=0
—= Xx=6,x=2

y?—1dy +45=0
= (y—-9)(y-5)=0

=y¥=9,y=5

Center = mid — point of AC

B (2+6 5+9)

2

2X,+3Y,=29 ... (ii)
(X2+X3 y2+y3j5(5 6)
2 2 ’

X, +%=10, y,+y,=12

X=10-X,, y,=12-y,

Ans. :

(B)

Ans
(6,9)
C
. B(6,3)



&

1L

Putting in (i) we get
(10-x,)+2(12—y,)=16
10-x,+24-2y,=16
34 -x, -2y, =16
18=x, + 2y,

36=2X, + 4y, .......[(iii)
(iii) — (ii)

y2:7

B(4,7)

Equation of BC = Equation of BD

Slope BD:ﬂz—l
4-5

(y-6)=(=1) (x=5)

Y=5-x+6 = y=11-x

c (0, ) Line L

-
e

-~
-
H"\-\.

.
-

.

O Ala, 0}

Equation of AC is

B(b, 0)

Ans. :

(C)



14_1:1
a (04

So equation of OP is

X_Y_ 0 (perpendicular to AC passing through 0)
a a
Or ax=ay . (i)

Equation of BC is

D | X<

T A (ii)
o

h B k 3 1
. 11 ] L 1
a (04 o a
+1 1 1 +1 11
a b b «
l_i_ 1 B aba?
+1_+71_i+i_ab+a2
a a o ab
2
Che +ba :
ab + «
_ +aba
ab + o
h — (ab+a?)= ba?
hab = a® (b—h)
a2=@ ................ (A)
b-h

aba = (ab + o)k



From (A) & (B) we get

, hab b2
a = =
b—h (b - h)?

ha (b — h) =bk?
hab — ha = bk?

hab=Dbk* + h*a

. |xab = ax® + by? Ans. : (C)

gﬁ. C
S+ 12y =17
-~

-

"

’33 - B
;_,/A Ax-3y=1

AP is the angle bisector of AB and AC

(5x +12y -17) N [4x -3y —1}

(/5% +12%) JA+3

5X+12_17_+ 4x -3y -1
13 B 5

56x +12y — 17) + 13(4x—-3y — 1) =0

i] (25x + 60y — 85) + (52x — 39y — 13) = 0



1) 77x +21y—-98=0i.e.
OR11x+3y-14=0

2)-27x+99y-72=0

-3x+11ly—-8=0 Ans. : (A) (B)
@. 3x+4y=7 (AB)
8x—y=7 (AC)
g (3x+4y=7)

Any point online AB P can be written as
(1-4t,1+3t) [ parameter is t and it satisfies the equation ]
Take the image of it write AC to get P’ (h, k)

h—(@-4t) k- (@+3t) —281-4t)—(1+3t)—7)
8 o (8 +1%)

h+4t-1 k-3t-1 —-2(8-1-7-32t-3t)

8 -1 65
_—2(-351) 14t
65 13
h+4t-1 14t
8 13

h+ 4t -1= B(Ejt
13



h=1+(£—4j
13

h:1+(@Jt = t :u
13

13

k—1

25
5

. h-1
50
12

5(h — 1)=12(k — 1)

5h— 5 =12k — 12

5X+7 129 Ans. : (A)

/.
A (5,0)

%5/\

53, 4] C(5.245)

Circumcenter of A ABC is (0, 0)
OA=5units OC’ = ((J§)2 + (2J§)2)
OB=5units  OC?=25 units.

8++/5 4+\/§]

3 ' 3

Centroid z(



i1, 2

5 G H
{Dr[}} '8+ 5 —1-|-~.'|"E
_3_ — |

Co — ordinates of H

=8+ 5,4+ 25)

o
Line L
A (a. @)
ForA y=-x

~a+rcosd =—(a+rsind)

r(cos@ + sinf) = — 2«

. -2«
cos@ + sind

2a

|r|= cosé + sin@

‘ = constant k

Mid — point of AB is by taking

-

r= ————
cosd + sin@

(04
cos@ +sin@

_asing
cos@ +siné@

Ans. :

(x=c+rcosé
;k}: o +rsind |

(A)



asing
cos@ + sin@

_ acosd
cos@ + sin@

) ) aZ k2

XX +y® = = —
y (sin@ +cos@)* 4

Ax* +4y® = k? is the locus of mid — point of AB

#
1} P

Z CBAn3Te
$=37"-6

B = (0, 5xsind)
Inclination of BCis 37°— 6

C = (h, k) using parameter locus we get

h-0  k-5xsing _

=— 4x
cos (37 —0) sin(37 -0)

h = 4xcos (37" — 0)

k = 4xsin(37° — ) +5xsin @

h:4x(ﬂcose + §sin 9] ................. (i)
5 5
k = 4x@cos@— %sin 9j+ 5xsin @

k:(gcose + gsin6’}x
5 5



K= 3x [4c059 N 3S|n9j
5 5

.h_4

"k 3
3h =4k

.. Locus of P is

33X =4y

pb
18

All,2)

4

s2x+y=12

&
i

i

B~ 1,5)

Co — ordinates of Centroid

(h,k)5(1—1+a 2+5+p8

3 ’ 3

_(ae 1+5
m,m—(3, 3)

Clineson2x+y=2
L2+ =2

L f=2-2a

_(a T+(2-2a)
m,M=(3, 3 j

Ans. :

(A)



a =3h X =9-2«

Now o = 3h
2.3k =9 -6h
S k=3-2h
kK + 2h=3

". locus of centroid is 2x +y =3

@(a+b)x+(a—b)y=2a ............ line 1

(@a—=b)x—(a+b)y=2b ... line 4
181 (@+b)x—(a—b)y=2b ... line 2
(@=b)x+(@a+b)y=2a ... line 3

line 2

Ans. : (B)

are perpendicular

lines are perpendicular

Whether line 1 & line 2 are perpendicular depends on the value of a & b Ans. : (D)

@x—wo L

2x—-y—-8=0 L

Y O x+y-4=0 L
2x+y+4=0 L4
L1 & L, are parallel lines
L3 & Ls are parallel lines
Angle between L; & L3

m1=2



m-—m
my=—2 tang = |——=
1+ mm,
_2-(=2|_ 4
1+2(-2) 3
So it’s not perpendicular
i L1 / parallel distance between L1 & L2
Lg/ ] lc-c|_|o-(®)
) Wa+57| | 22+1
/ ‘ i =8 units
Lz B

Perpendicular distance between L, & L, is

4-(-4)

27 + 12

So, lines Ly & L,and L, &L, are separated equally

8

N3

*. is is rhombus. Ans. : (B)

Let equation of the linebeax+by+c=0
By similarity mid — point of AB lies on PQ

SoCE(2 hi 4,6+2]E(3,4) lies on PQ

2 2

Equation of PQ = Equation of CQ



4-0
Slope CQ = ——
P 3-6

.. Equationisy—0 = is(x - 6)

—3y=4x-2y

24 = 4x + 2y

Area of ABOQ = % x base x height

base = OB = 6 units.

height = | a|

‘. %x6x|a|:12sq.units

|«|=4

a =14

If a=4
p=6-2«a
=-2

Q(4,-2)

If a =— 4
p=6-2a
B =6-2(-4)

B =14

Ans. :

(C)



Q(-4,14)

Equation of OQ Equation of 0OQ
y __—ZX y= EX
4 -4
2 -2
2y+x=0 or 2y+7x=0 Ans. : (A)

48 Equation of the line passing through the intersection of

2x—y—-4=0and3x+2y—-13=0

\‘3 2x—y=4

3x+2y=13

x oy 1

4 -1 |2 4] |2 -
13 2 3 13 3 2
x_y_1 line passing through (3, 2)
2147 such thata+b=10
x=3 , y=2
LetIinebe§+X=1

a b

A+b=10, b=10-a

=1

a 10-a

Point (3, 2) satisfies this

3 2
-+
a 10-a

3(10—a)+2a=a(10-a)



a

W

30-3a+2a=10a-a?’
a?-11a+30=0
a=5,6

.". equation of the line is

ARV S - AU S |

5 10-5 6 10-6

X+y=5 & Z+X=1 Ans. :
6 4

@sum number v49 is the same as sum number 48.

u¢

slope =-2

o1
slope of normal from origin is —

clope l::fDP:lJ
p 2
o
1
E:tana a ranges from [0, 27]
So sina = 1 or Sinoz—_—1
N3 N3
2 -2
And coOsa = — or CoSa = —
N N3
. XCOS a+ ysSina = p
2X Yy -2X
NN NN

(A)



Parametric equation of line 1

B =(2+rcosé,2 +r,sinb)
A =(2+r,cos6, 2+ r,sin6)
A satisfies 3x -2y =0

3(2 + r,cos0) — 2(2 + r,sind)

6 —4+3r,cos8 - 2r,singd = 0

2 = 2r,sin@ — 3r,cos &

N
I

r,(2sin @ — 3cos )

B satisfies x + y =10

(2+rcosd)+ (2 + rsind) =0

I, (cos@ +sind) =—4

2x+y=-20 Ans. : (A)

x+y=10
{_?.:_,f,,,fLine L
B

r1 and r are equal in magniside &

opposite indirection ri= —r;



Dividing (A) by (B)

2 1, (2sin@ — 3cosb)
-4 r,(cos@ + sin )
-1 1) 2sin@ — 3cos @
2 cosd +sind
__[2tanf-3
1+tané

1+ tan@) =2(2tan @ — 3)

l+tan@) =4 tan@ — 6
tan¢9:Z
3

7
-2=—(x-2
y 3( )

3y—14=7x-14

3y =7x Ans. : (D)

@. Xx+y=4 None of the lines are perpendicular

So, it is not right angled

H . E l:
Line 1: 4+4 1
Line 2 : §.+:;:1
3
1 _\.i t A ) x .:L'I_
ir4-':'i (4, 0) Line 3 : :1""—4'—1
I‘\.;- _.-I ?

Meeting of line 2 and 3
i.e. 3x+y=4

X+3y=4



Xy 1
‘4 1‘_‘3 4‘_‘3 1‘

4 3 1 4 1 3
x y 1

=21 == x=v=1
8 8 8 y

C =1

Cis equidistant from A (4, 0) and B (0, 4). So triangle is isosceles.

B (0,4)

C

(1,1) Aa,0)

rector CA = (0—1)? +(4-1j
— i+ 3]
rector CB = (4 — 1)i +(0-1)j
=3i- j
Dot product CA-CB =3 (—1) + 3 (- 1)

= —6 (negative)

So Z BCA is obtuse Ans. : (B)

@
4%

A (2,-1)

=

by---

C
x+y=2 for x+y—2=0)




sin60°:2 he| Pt %+ C

Ja? +b?

2 +(-1) -2

2h
NG RN

ol

a2
J3
1
2x —
a2
3
2
a=.,|— Ans. : (A
3 (A)

()

Collinear. Ans. : (C)
.ax+by+c=0 L1
bx+cy+a=0 Ly

43 cx+ay+b=0 Ls

Ifa, b, cnotall are same the L1, L, L3 cannot be co — incident lines.

a b c

If |b c a| iszerothe lines are concurrent
c awb

i.e.ifa*+ b3+ c®—3abc=0 (value of the determinant) then lines are concurrent.



But it is given that,
a®+b®>+c*—3abc#0

Lines from a triangle. Ans. : (A)

D

<° y=mx+ 1(L1)
‘Ei;?x y =nx + 1(Lz)
y = mx (L3)
Area = b h; T
h1
h1 and hz ___l__
~J0-68 Y

are perpendicular disatnce between ha ~-n

the parallel lines

cos(90 — @:%
b:—_h2 . Area = _hixhy ~ h,
sind sing

0 is the angle between the lines

h; = distance between L; and Ls

1
J1+ m?

h, = distance between L; and Lg

1

J1+n?

m-—n
...................... (acute angle formula)
1+mn

tan @ =




[m—n]

= sin@ =
\/(m—n)z + (1 + mn)?
_ [m-n|
\/m2+ n+ 1+ m?n?
[m-n|
J@+ m?)a+n?)
Area = ﬂ
siné
1 1
X
_\/1+m2 \/1+n2
B [m—n|
J1+m? 1+ n?
A 1
[m-n|
Ald, 1)
|
/\ |
PNE;—%Hi:D
B(0,4)

Construction : Reflect B about the liney —3x + 1 =0 to get B!

A4, 1)
B!

,_f\” |
P'N?_g’-*‘i:[}
|

B(O,4)

PB = PB!

Symmetry so

Ans. :

(A)



P

ABl>‘PA— PBl‘ triangle inequality

So ‘PA— PBl‘= AB! if PAB! are collinear

x-0 y-4 -2(4-3(0)+1)
-3 1 1? +3

Equation of AB'= (y — 3) = [%J (x - 3)

2
-3="(x-3
y — =3

y—2x+3=0

Intersection of AB' y—2x+3=0and



y—3x+1=0is

Xx==2,y=-7

P(-2,-7) Ans. : (D)

Q.58.

Equatiof of the line is

Xcosa + ¥sina =P (Rormal from of line)

@V\kcl

se a so, that P is maximum.
h o
N ‘1 S
So if 3cosa + sina =W10 then P is ma&x. . .
Missy v\a

P =3cosa+ sink . We have to ch

—4/10 < 3cosa + S aS\/E

(P=+10)

. 3
i.e.if cCOSx = —
10

i.e. tana :% and P=\/1_0

So slope of line is — 3.



quation of line is

10 N\oO

A ADB areazlxlox—z
2 3

S’S JE!"ILB}__

Distance from origin = vh* +k?

Distance from linex—2=0is

h-2
L) P
|Ji|| |

s Ah?+k? +|h-2|=4
Casel: h > 2 then

Vh*+k* +h-2=4

acls@+bsin@ is max

Sg. units

(q\h(tl

Ans. : (A)



Jn?+k? =6 -h
h<6
Squaring we get
h® + k* =h® + 36 —12h
k? =36 —12h
k> =12(3 - h) >0
~3-h>0
h<3ie. for2<x<3
Locus is y* =12(3 — X)
Casell: h<2

Then,
Vvhi+k?* +2-h=4
vh*+k* =h + 2

Squaring we get

h’+ k*=h*> +4h + 4
k? = 4(h +1)
k?>0

~h+1>0

h>-1

So for —1< x < locus is y* = 4(x+1)

Ans. :

(C)



(3,4)
A
y—x=0 P
PA=PB>AB
1B (7, 13)
|
A | Blis the image of B in
(3, 41\ : the line
|
-
I
l PB=PB! (symmetry)
! PA + PB! > AB?
[ S0
Bl PA + PB? will be least

If APB! are collinear.
Least find image of Bin liney = x

B (7, 13)

A
(3,4]

|
|
|
|
|
|
P —x=y=0
|
I
|
|
|

4p1(13,7)

Equation of ABtis
7-4
-4=|—|(x-3
y (13_3J( )
3
—4=—(x-3
y 0 %9

10y —40=3x—9



10y=3x+31 ., Equation of AB!?

Finding the intersection of AB'and x—y =0

We get,
PE(%'%} Ans. : (A)
()
% :
@ 0 A RC (jc('(
S 9 ﬂ\/ao‘\(l\awaj
N doand = 4 = x
2 N
=y \4'1 < Z
& r\ _ ()
o A




EXERCISE 2 (A)

61.  Compare with Ax*+2Hxy By’ + 2ax+2fy+C =0
F=f C=1

62.

Solveto get A =2

63.  Areaenclosed by [x —1/+|y—3|=1 is sape as enclosed by |x|+|y|=1 (shift of origin)

(svc

(-1,0) 10)

©.-1)

64. \(D)

@awr ed

Here

&=%-0 —<0 &—>0
b b

@ Equation of pair of bisection is h (x2 —y2) =xy/(a—b)

.. of live pair is coordinate Axes = h =0
Q} So that equation is xq=0 as x=0,y=0



(0.5)

Gan(

.. Total 6 gourd point

@ Plot Iinesy
S

y=x/2

P(a’.a)

y=x/4

(2.0)

Let L, =2y-x, L,=4y-X

pt (1, 0) gives -lve sign to both lines
P must give + lveto L; 4€ Iveto L,
2a—a’<0 & at(0,4)
(—00,0)u(3,oo)
A(2,4)

S9

Let the livebyy-mx-c=0

.. adol is algebraic distance

1-2m-c N 2-3m-—c +7+4m—c
vHn2 vHN2 vHN2

10-m-3c=0

10
—=m+c
3

£ © .". pares through (1, 10/3)

<‘;\
\S

—S:ax+hg+g:0
dx

d—g;hx+by+f —o 9 ml
dy

ifnegn. puty =0

Hg = of



Let P? (X, y)
Alfaf, P?is (y, X)
Alfa f, is becomes (y +3x,Xx, )

Alfa f; is becomes (yl +22X1 , it 4X1]

2
P? (A) becomes ( 0,0)
P? (B) (4,0) becomes (4, 8)
P? (C)(4,2) becomes (5, 9)
P? (D) (0,2 ) becomes (1, 1)
Now pb form 1Lgm

b (2,0)
L

2

For P to be insides it must give signs (+) €lve & € Ive w.r.t lives Ly, L,, L3 respectively
a>0, a®>0 & at a°-2<0

a>0 & at (-2,1)

= at(0,1)

(B)

here L,:xcosa+ysin0=p

AL,=xsina—-ycosa=0

ax Lr & ax+by Lpis@ % with L, =ax+by  cp=0 isangle
of L, &L,

= (xcoso+ysina =p)=1(xsina—ycosa)

Take (+lve & vy,)

x(coso—sina)+y(sina+cosa)—-p=0

Compare with
ax+by+p=0

a 3 b _-p
cosa—sino.  sina+cosa  p
a’+b*=2



P

A, / A
Al A2 Bl BZ

Co cyclic

= mm, =1or m*=1

=m=1 m«R*

Al(—_f%,oj,Az(—_Q,o]
m m

B,(0,C,) B,(0,C,) let p be (h, k)
-. AP &B, collinear A, P & B, collinear

k _C, k _G
h+C, C, h+C, C,
—>L22+1 & L:i+1

C, G ¢ G
Subtract to get
WIENE R N G S

C, G G G

=-h

L,:y—-x-20=0
L,:y-x-10=0

» 0(0,0)

Let p(h,k)  Now, parametric eqn. of live PAB can be taken as
X=rcos0, y=rsind

Let OP=1 h=rcosf, k=rsin®
OA=r, A(r,c0s6, 1,5in0)
OB=r; B(r;cos6, r,sind)

Now put ptson Ly & L
r,(sin@-cos6)=10 r,(sin6—cos ) =20



10
r,———
sin 6 —cosO
nt IS given the

From 74 put
7=y,
, 200
(sin®—cos 9)2
x —(r,sin 6, cosH)” = 200
(x-y)’ =200

\l

From 74
1
=

n

+

v\.)“,\_,l [l
-
w Nl |

1 (sin6-cos6)’
2 400
80 =(r,sinB = rlcose)2

(x—y)2 =80

Al(_gl ,oj B,(0,C,)
A, (—;32 ,o] B,(0,C,)

P(h, k) is collinear with A; By
k-C, _2C, or L_lzﬁ
h C, C, C,
Also p(h, k) collinear with A, & B,
k 2h

= —-1
¢ G

20

h=—""—=
sSin®—cos 0

3

—=1r,85in6-r,Cc0s6

—=y-X
1Y



.. Subtract

K| LA —on| L&
2 Cl 1 C2
k+2h=0
(ﬁ Letlivebey=mx-c=0
Homogenize live with curve
(A 3x2—y2+(4g—2n)(y_cmszo

Sin OA & OB

.cosec x*+cosec y°=0

(3c+2m)+(-c+4)=0

m+c=2 p® is (1, -2) O

A(3,4) B(cos, 5sin) C(5sinB, —5cos0)
% 0 x2+y2 — 52

B

A/

C

Now, 5(0,0) & centride is C, (3+5C036+5S'” 0 4+5sin 9—50059]

’ 3

3
.. H=(3+5c0s0+5sin0),(4+5sin0-5c0s0)

h—-3=5c0s0+5sin0
k—4=5sin0=5co0s0
X+y—-7=10sin6 also x—-y+1=10co0s6

(x+y—7)2+(x—y+1)2 =100

By parametric live

h=3sin0



STRAIGHT LINES

Exercise — 2(B)

Q1 (c)(D)
y+1=A°x , x+1=2%y, x+y=A4°

are concurrent line. Let they intersectat (X, , V.)

Therefore,

y +1=A°X ... (1)

X +1=A%Y . (2)
X+Y =A% e, (3)
=A"=-1 or x-y =0

not possible X =Y.
from (1) & (2)
= 2x =2y =A?

2 2
:»%+1=/12-%:>/14—/12—2=0

= (A=) +)=0=1%=2 = 1=+2

Q.2 (A)C)

AB:\/(kl_k2)2+(k1_k2)2 =\/2(k1—k2)2 P{h'k}
—22

Now Area = %(AB)(PQ)

:>22%><2\/§><PQ

= PQ=12



kz — k1
kz kl

Equation of line ABis y—k, = (x—=k,)

y—x=0.

Perpendicular distance from P to AB is \/E
h-k

= «/E: —|=>h-k=%2
V2 |

= X-y=42

and (x—y—2)(x—y+2)=0
Q.3 (B)(C)
(b+c)(b—c)=4a(a+c)

43’2+ d4ac+(c*-b?) =0

Substituting the value of ain ax + by + ¢ = 0.

(b—c)x+2by+2c=0 (b +c)x—2by—2ac=0
b(x +2y)+c(2-x)=0 b(x—2y)+c(x—-2)=0
b+c=0

x=2 y=-1 x=2 y=1
x,y)=(2,-1) (x,y)=(2,1)

Q.4  (A)(B)

Let center of circle be M (a, b). Then the distance between M and x — axis, distance between
M and y — axis and the distance between M and line 3x + 4y = 120 will be same.

|3h+4k —120)|
5

=k=h=



5h=3h+4k-120 | -5h==3h+4k-120
5h=3h+4k-120 | -5h=3h+4k-120
h=60, k =60 h=10 , k=10

Q.5 (A)B)(C)

Solving the equations get the vertices and then
the equations of diagonals as 6x + 11y =5 &
18x+5y+1=0.

(dl _dz) (Cl _C2)|
a1b2 _aZbl

Area of parallelogram

(7+5)(4+5)| _180

4+3 | 7

Q.6  (A)(B)(C)(D)

L:xcosa+ysina—c

L xsinag—ycosa

=0
0

1]
! =t
= +
o =
-+ (o]
= +
o >
o
15 57 -
== 2x-y+7=0 ] 23

|
|

L:ax+by+¢c=0 js the
angle bisector of L and L,

Then, P(X,, y.) any point on L will be equidistance from L; and L,

i,e. PA=PB {and P(x , y.) lieonax+by+c=0=y =—

ax, —C

. }

PA=PB=|x cosa+y, sina—0|=|x sina -y, cosq|

(ax +¢)

=X cosa—Tsina—c X sing —

Solving we get a° +b* =2

-2 <a<V2 , -2 <b<2
Q.7 (A)B)(C)

Ais (a, b)

(ax +

c)

Cosa —C



A cannot lieony=x-a.

Q8 (A)(B)
Li:(a+b)x+(a—b)y=2ab
L2 : (a-b)x+ (a+b)y=2ab

By solving them, we getx =y =h

Let the slope of third line be M

Thenls:y—a+b=m(x—b+a)

Isosceles triangle i.e. tan g, =tan 6,

ml—m|_

mz—m|
1+nhm‘_

1+n5m‘

——-m -
b—c a+b
- e b-a
1+m(a+) 1+m()
b—a a+b
(a+b)—mb+ma|
b—a+ma+ma|

b—a—ma—mb|
a+b+mb—mﬂ

(a+b)>—m?*(b—a)’* = (b—a)>—m?*(a+b)?
=4ab=m’4ab = m==x1

~Lix+y=0 as L;:x-y+2(a-b)=0



Q.9 (A)(B)(C)
Let M1 = slope (OB)
Mz = slope (OC)

M = slope (BC) =-1
M,—m M,—m
+. M I+;E:m

Therefore,

= tan30° B L5750
X+y=0

‘M1+1
1-m

_1 . ‘M2+1_ 1

B M-l B

M, -1
~(1+V3) o o —(B-D)
J3-1 &M= J3+1

‘(“Jf) (x—2)

M, =

OB:(y-2) =

~(\3-1),
\/§+1 (x=2)

~B=((3-3), 3++/3)), C=(3++3),(3-+3) and A=(0, 0)

0oC:(y-2) =

a=1/(0-(3-3))+(0-(3+3)") = 26

Area =¥a2=6\/§

Q.10 (A)(B)
A4=(2.3) B=(4-4) D c
AB=(2.-9)
By 90" Rotation
A
EE(E",E} {2 \ 5} B {4 r " 4}

~(C,—2,C,-5=(9,2)

C=(117)



(D,—4, D,+4) = (4,2 D=(13,-2)

BA=(-2,9)

BC =(-9,-2)

(C,—4,C, +4)=(-9,~2) C=(-5,0)
(D,~2,D,-5)=(-9,-2) D=(-7,3)
Q.11 (A)(B)

Altitudesarey=mix , y=max , y=msx.

= orthocenter is origin.

And we know that orthocenter, centroid and circumcenter lie on the same line.

Y = hx is the equation of line passing through orthocenter and circumter and centroid will
lie on this line. But orthocenter will be fixed.

Q.12 (A)(B)

A=(acosé , bsind) B=(-asiné, bcosh)\

C =(-acosé , —bsinH) D =(asin@, —bcosH)

AB = \/az (cos 8 +sin 8)* +b?*(sin @ —cos 6)*

=+/aZsin20-b’sin20 =CD

AD = \/az (cos & —sin 8)* +b*(cos 8 +sin 6)*

=+a?—a’sin 20 +b?sin20 = BC
.. ABCD is parallelogram
And Area is function of 6
Q.13 (B)

h =|acos&—p| & h, =|acosd - p|



hh, =k* = (acos@+ p)(acosd— p) =k*
a’cos’ 0 - p? =k?

Foot of perpendicular from A.

P =(—a— cos@(—a;ose— p) ’o_sm 9(—aiose— p)j

P =(—a+acos’ @+ pcosd , asin@cosd+ psinb)

For locus of P1

x* —y® =a’ +a’cos’ @+ p® —2a® cos’ O — 2ap cos @ + 2ap cos® 6 + 2apsin® & cos

Similarly, locus of B: x*+y? =a’ +k®.

Q.14 (A)(B)(C)
A
(a) - S I L
B
A
L
(b)
B
A
(0 [T
B
Q.15 (A)(B)(C)
Xy Yo
a b
1 — ab=>5ya’+b? or a’h?=25(a*+b?)



mid — point p=(§ Ej
272

Foot of L is at distance = 5 = constant
Locus is area of radius s and centre (0, 0)
X +y?=25

Maximum area obtained whena="b

—a?=25(2a%) = a=5\2
Area = 1a2 =25
2

Q.16 (A)(B)
Alieon 2x+y=12
A=(x_12-2x)

(A+x 15-2x)

Centroid =| . ,

d+x 15-2x
= h. Tk
=Xx=3h-4

=k

Substituting this in 15
:wzk —3k=15-64+8

=6h+3h=23

= 6x+3y—-23=0

(0, b)
{a, 0)

]

(0, 3)
(4,0)

Ix+y=12



4 0

Area (AABC) = 1 0 3

X 12-3x

= %|4(3— (2+2x%) +1(-3x))| = % [5x—36|  not constant.
If Area= 7

= [5x 36| =14

=5x-36=140r 5x—-36=-14

= x=10 y=-8 or X=— y=—

Q.17 (A)(B)(C)

Let A =(x.)) , .
B E(x+5><g=}'+5><5} C(4,-2)
=(x+4.y+3)
(x+x+4+4 y+y+3-2)
SR 3x -4y +20=0
A 5 B

Centroid =

=(2x+8 2y+1j

3 3

h:2X+8, k:2y+1

3 3
3x—4y =20

3+20
k=2 _ 9h-24+44

3 12

=12k =9h+20

= 9x-12y+20=0



4 -2

Area ~|5 X y
X+4 y+3

:‘%(4(y—y—3)+2(x—x—4)+(xy+3x—xy—4y))

3x—-4y-20 |—20—20 3

2 | | 2
C(4,-2)
Equation of CB : }'+2=?(I—4)
Jyv+6=—4x+16
4x+3y=10 A B
3x—4y=-20 .yl (x+y,y+3)

We get,

x+4=_—4& y+3=§
5 5

VEDEY s e o152 2



18.

19.

20.

21.

(A C)

Let P be (a1, -39)

(3, 4) given (- lve sign with 3x -4y -8=0
~.(a, —3a) must give (+Ive sign with line
3a+12a-8>0

a>—
15

(A, C,D)

NS _ :ﬁ( a2+4(a+1))
2

la+1

(AB,C, D)
If they intersect @ 4 concylic points
S.mm,=1

Sl

ac =hd
Now, (a—l)2 :(b—d)2 = (a—c)=7(b-d)
Now subtract lives

(1 1] (1 1]

X|——=|+Yy| —=|=0

a ¢ b d

X(C_a]+y(b_d]:0
ac bd

= Xxty=0

(A C)
Let linebey=mx+c



22,

23.

24,

Put(1,0) > c=-m
y=m(x-1) or mx-y-1=0

*. distance = ?
! —ﬁ 2 om?e1
Hm, 2
mos L
B3
(B, C)
B X
=7
A X+y=1
_x
Y= C

The A is obtuse = interior are In centre & centroid

(A, B)
. 3
Line IS X+y=_[—
y=2
.P
(0,0)
If P(sin e,cose) inside the A
sin0>0 &cosO0>0 & sin6+cose<£
J2
st ; T i T
= gqe 1" quadrant & sm(e+zj<sm§
(B,D)
Let the line be x —/3y +1=0
A
(%@J
(-1.0)

length of intercept

2

= A?+=—=100
3

x=y5\/§



25. (C,D)
1 1 -1
m-1 m?-7 -5/=0
m-2 2m-5 0
By property

0 0 -1
-m’+m+6 m?-12 -5/=0
-m+3 2m-5 0
= (2m-5)(-m’+m+6)+(m-3)(m’-12)=0
= (m-3)[-(2m-5)(m12)+(m*-12)|=0

m=3or m>—~m+2=0 discard
fro m = 3 lives are parallel

26. (B, C)
Let live have slope ‘m’
_i_ m+2
2 |1-2m
m+2 1 -1
1-2m 2 2
2m+4=1-2m or 2m+2=-1+2m
dm=-3 = M=w
m=—
4
. lives G.M. y-8_=3 or
X— 4
27.
m,=-1
P A(a,2
-~ em (a.2a)
O Nk
m,=7 (13)

Now diagonal bisects the angle
.. equality tan©

m+1l 7-m

1-m 1+7m

= m:i or 3
3




28.

29.

30.

Diagonal are

y__?’:l or _3
x-1 3

Put (a, 2a) on there live

A:§ or s
5 5

(A,B,C,D)
Given m, _ g
m2
m1 _mz
1+ mm,
7m, 7 -7

2+gm, 9 9

9

9m, =2+9m,’? or -9m, =2+9m;
9m;-9mZ+2=0 9m’ +9m, +2=0
2 1 -2 -1
m, ==or= or m, =—or—
3 3 3 3
Consider (0,b)

(0.b)

b
Here _—Zb:Z Or _—b:Z
a 2a
:>E:—l :>_—b:4
a a
m:__bzl &m:ib
2a 2 a
=+8
(A, B,C,D)
,S/
'
P(3,4)
Let PR=n
PS:rz

R(3+ r,cosO, 4+r,sin 6)



= 3+1r,c050=6

I, =3secO
The S(3+1,,c0s0, 4+r,,5in0)
= 4+r1,5in0=8

R = 4cosecO
(A,B,&C)
Put £ =m

X

1+m-m?=m?
orm*+m?=m+1

or m? =1
m=-1 m=+1

x> +mxy—2y*+3y—1=0
A=1, B=-2, G=0, f=

[EY

m
2

-2

o n~N|3
Njw o©

34
2

1(2_9]ﬂ[ﬂ}:0
4) 2 | 2

2
m——£:0:>m:i1
4 4

Find intersection Ph

(A, B,D)
= Angle between lives must be 180° —2a
2v/h? -1

2

= |tan 20 =

tan’2a.=h* -1
h= ‘8a2a‘

(A, B,C,D)
Use condition of both roots common

2
3(Xj + p(x)+ 2=0 has roots m & m
X X

2
—3(Xj + 9(X] +2=0 has roots m & m,
X n

m+m2:_?p,mm1:§ & m+m2:%



Also mm, =1

From here m? :g

Wi wlN

OR

7m:_—2

3
m,=-1
p=5 q=+1



23.

24,

25.

26.

P(9,0)\

a, b(+)ve
also g+E:1
a b

Weighted A.M > Weighted H.M
a7

b
2\/§+\/§
1 32

3\/7 a+h
a+b>18
M, n 18

From Q. 23
Use AM > G.M
8+1

a b, [16

2 Vab
1_16
>

4 4b
ab>64
A>32

4 position possible

Here P such that P,A, B, & C form is any order vertices taken & 4H position is centriod

given ax X2 —(y-2)*=0

X+y-2=00rx-y +2=0

Bisection Are
X+y—2 :1(x—y+2)
ie. X+y-2=X-y+2

y=2
3livesx+y=3,y=2x=0

x+)/—2:—x+)/—2

x=0



27,

28.

29.

30.

3 vertices (0,2) (0,3)(1,2) A==

N[

Given 2x+3y=6
Use equality — Inequality
(2x+3y)£\/22 +3 \/xz +y?

<\XP+y

00 A P(0.1)

0(0,0)

Ais(C, 1)

Bis (Cl,gj
3

..Are of A ABP should be 2
Area of AOPQ

35
2 3

DiscardC=15 or C=3
TakeC =3

=2

a(2x+y-3)+b(x+3y+1)=0

oo . . 2X+y—-3=0
This live passes through intersection of
X+3y+1=0
It also satisfies live mx + 2y + 6 =0
2m-2+6=0
m=-2
A
y+2X:0 H X-y-3=0
B x+py:—9:0

Altitudes from A'is (y+2n)+i(x—y-3)=0
It slope should be P Also H satisfies it

e (2,-1)



- = T+M(-7
P +1(=7)
r=rt
4
= Pis5
Similarly get g = 45
P+d _¢

10



COMPREHENSION TYPE

Passage—1
Q1 (D)
11
4 11
11

e

Area of ADEF =

k=
Ln

=%p(—2)—1(—1)+1(9)| - %|—15+m| - %|—5| =3

Q2 (B)
OA=0B = (a—4)+(0-3) = (a=7)2+(b+1)

4a+8b =40 = 2a+4b=20




OA=0C = (a—-a)’+(-3) =(a-1)>2+(b+1)

2a+b=11
From (1) and (2) we get,

a=4 b=3

~R=\(@4-a)+(3-3) = {(5)° =5
a+b+R=3+4+5=12

Q3 (D)

_—1+1_
slope of BC =4

1
slope of AM =5
equation of AM = x=9 ... (1]

4
g

] =

slope of AC =

Slope of BN = — 2.
Equationof BN = Y t1=-2(x=7)
Solving (1) and (2)

x=9 y=-5

A9, 3)
N
(x,v)
{?r - 1}'
B i




Passage — 2

@}&s (A)

C,—GC,|
4(@*+b*) =(c,—¢c,) = |l—2=2
b Ja’ +b?
Li:ax+by+c1=0
Ly:ax+by+c;=0 distance between them = 2.

~te{0, 2}

@ 96 (ANC)

Equation of line passing through P and parallel L;

LetL, :ax + by +4
Li:ax+by+ci

] c,—A
diastance = ————=t

JaZ+b? -

= A=cC £ % (c,—-¢c,)

- LPrax+by+c =%(cl—c2)

@M (8)

Area of AABP = —(t2 - 2t+4)

B




@gﬁfs (A)

&

3, 1.
Area of equilateral triangle Ta =ﬁ(t —2t+4)
2l =2 (t*-2t+4) = a:i\/t2—2t+4
\/3><\/§ \/§

@m  (A)B)(C)(D)

t €{0,2}
— AB=-2."_2t+4
3
= AB< 4
3
4
2<AB<—
V3
Area =i(t2—2t+4) J3< Area S?

3

When AB =0, P can obtain four position.

When AB = 2, P can obtain 2 position.

1 .2
Area =—(t"-2t+4

\/§( )
Max whent=0 (A)
Min when t =2 (B)

\/§< Area < % ()



Passage—3

0L
4=AreaBCQD

=AreaCQD + AreaBCD
AC: y=—4x+8
PO: v=tanfx+tan &+4
solvong them we get,

(4—tan& 16+12tan 9“}

T\ 3 Ftand " d+tand |
1 distance from&t BC is

Fl-4,0) Bf[E , 0]

BC:4x+3y—-8=0

32+24tan @

L distance =
5(4+tan 6)

(32+24tan 9)

Area CQD == x5x
2 5(4+tan )

_32+24tan0
2(4+tan @)

Area of BCD =8

_ 48+20tan
4+tan@
O @ (A)
AB: y=4x-8

PE :y=tana x+4—-tana

_ tana—-12 4tana +16
" tanag-4 ' tana-4

BE:4x—-3y+8=0

24tan o —32

1 Distance from R to BE =
tana —4



12tan o —16
tana —4

.. Area BER =

Area BCE=8

48 -20tan
4—-tano

A=
I (B9 w
when tané&=0 min A_L:%Szlz

whentand=4  max A&:%:m

(12, 16)
(L @ (A)

tana=g min A, =8

tana =0 max A, =12

As:(8,12)

|3 @ (a)

48+ 20tan @ 8 4—tana
4 +tan @ 48-20tan

ﬁ512
A 1,2)

Passage—4

S 6w

M ([3, B +1) satisfiesy =x + 1.

Q.18 (C)

BC:8y=x+2



(24-2)(8(B-1)-B-2)>0

=B >-2/3.

(G ¢1@ (o)

AC:3y+x=9
BpB+D)+L£-9) (-2-9)>0

3
45-6<0 ,B<§
AB=2y=3x+6=0
(3-2-2+6) (18-2+6)>0
6 3
7 p 2
Passage—5

Y (@@

M={(-3,5)

S0, one line will pass through (- 3, 5) and
other have two options.

S0, Two square are possible

19y @82 )

Sx+12-10=0

Sx+12y+29=0

distance between lines _~10-29 _39_
J52+12¢ 13
Area=9
20 422 @
12x-5y+4=0

Will pass through (-3, 5)
= (-36)-25+41=0

A=61



2\

1L

12x-5y+1=0

Other line parallel to12x -5y + A =0will be 12x -5y +c=0
A-cC
distance 3:u = =22
13

Passage — 6
637 (a)

x+3=y Al-2,5)
x+17=y

" ®+3= -
rx=—I 'L.':E ¥ ?‘5-"—3("‘1?
i 73 5

(3.3) D C (. 30)

a2

Centroid divide median in 2 : 1 ratio.

D (0,1)

Q3 (A

(X1, y1) will pass throughx+3 =y

ie.x1+3=y1 and 7y, =X, +17

(0, 1) is the mid — point of (X, ¥;) and (X,,Y,)

Xﬁgxzzo = X% +Xx,=0
—yl;yzzz = ¥, +Y,=0

Solving all four equations we get
(%, y)=(-4,-1)

(X, y,)=(4,3)



Lu @88 e

slope of AB =—=3
slope of BC = ﬂ=1
8 2
)
tan @ = 2 :%:1
l _ —
+2><3 >
0 =45

slope of AC = —%

S AB LAC

.. ABC is right angle and isosceles

' ¢ @ Area ABC _%[-2(—1,-3)+(—4)(3-5)+4(5+1)] = 20



Match the Column

Q1 A->rnB->p,Co>u D->u

(A) P dividesAandBint:1—tratiohence0O<t<1

B)x+2y=1& x+2y:%

1$1+L+2[2+LJSE

V2 J2)7 2

(C) Point P and A are same onsideof x +y=4

= (1+t-4)(1+0-4)>0
t=3
= And P and A are also same side of x =y

= (1-))1-0)>0=>t<1

1 -t —-m
o)yjo 1 2|=0 = t=
m -1 O

Q.2 A->r,B—->q,C—>p,qg,sD-—p,q,s
(A) k=0 = mx—-y=0 mx-y=0
X—my=0 x-my=0

(B)mx—-y=0



mx —y = 2k slope =+m pependiculer line.

x—my=k
1 . .
X—my=-Kk slope =— pependiculer line.
m

. are sides of rhombus

side =2klm+1
m=—1
and diagonal are parallel with

+1,-1

(cypQ,s same.

(D) PQ, S same. - ‘
Q3 A->s,B->r,C—->q,D—-p

(A)2x+y=0

2x+y=8

2x—y=4 Rhombus

2x—y=4

(B)

3x—4y+11:0}

. 20
disathce = —
3x—4y-9=0 5

. 20
distance = —
4x+3y-3=0 5

4x+3y+17:0}
(C)3x+2y=0
3x+2y=10
2x—3y=0
2x—3y =35

(D)2x+y=0
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