8 Coordinate Geometry 1 (Point, Line)

Distance Formula : The distance between A and B for A(x, y;) and B(xz, y) in R?

is AB=d (A, B) = — x> +(n1 - v2)"

Circumcentre of a Triangle : The point of concurrence of the perpendicular bisectors of all the
sides of a triangle is called its circumcentre. Circumcentre of a triangle is equidistant from all the
vertices. If P is the circumcentre of AABC,then AP=BP=CP. For a right triangle the
midpoint of the hypotenuse is circumcentre.

Centroid of a Triangle : The point of concurrence of all the medians of a triangle is called the
centroid of the triangle.

For a triangle with vertices A(xl, yl), B(xz, yz) and C(X3, y3) ,

centroid G = (x1+x2 X )’1+)’2+)’3)
3 ’ 3

Incentre of a Triangle : The point of concurrence of internal bisectors of all the angles of a triangle
is called the incentre of the triangle.

Let A(xl, yl), B(xz, yz) and C(x3, y3) be the vertices of AABC and let BC=a,CA=b,

ax,+bx,+cx;  ay,+by,+cy,
atb+c ’  atb+c

AB = c. Then the incentre of the triangle / :(

Orthocentre of a Triangle : The point of concurrence of all the altitudes of the triangle is called
the orthocentre of the triangle. It is denoted by H.

The centroid G of a triangle divides HP in ratio 2:1 from H.

Division of a Line Segment : Let A and B be two distinct points in a plane. We know that
two distinct points determine a unique line. Thus, a unique line AHB is determined by A and B.
If Pe A%, P#A P#B, then A—P—B or P-A—B or A—B—P.We will see that if P e AB
(ie. A—P—B) or P¢AB (i.e. P—A—B or A—B—P) is known and the value of the ratio

% is known, then we can determine the coordinates of P.

Internal Division : If A—P—B, then P is said to divide AB in the ratio % from A. Since

we have A— P— B, in this case this division is called internal division.

External Division : [f P— A—B or A—B— P then Pdivides AB in the ratio —% from A. Since

we have P— A— B or A—B— P, inthis case this division is called external division.
Thus, for P dividing Apg in the ratio A (A #0,-1), from A,

(i) If A-P-B, then A >0 and the point P divides Ap internally.

() If P~A—B, then -1<A <0 and the point P divides Ap externally.

(iiiy If A—B—P, then A <—1 and the point P divides Ap externally.
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Coordinates of a Point Dividing a Line Segment :

The coordinates of a point dividing AB formed by joining the points A(xl, yl), B(xz, y2) are

Moty Ay, +y e
"+l ° gl ) Where AeR - {0,—1}. (Here division is assumed to be from A.)

Taking 7»=%, the coordinates of the point of division are (

mx,+nx, my,+ny,
m+n °~  m+n

(where m+n#0, m#0)

Necessary and Sufficient Condition for Three Distinct Points of RZ to be collinear :

The necessary and sufficient condition for three distinct points A(xl, yl), B(xz, yz), C (x3, y3) in

oy o1
R? to be collinear is A=0, thatis |x, y, 1/ =0.
iy 1

Parametric Equations of a Line : Let A(xl, yl) and B(x,, y;)€ R? be distinct points in R2.

<~
x=txy +(1-1)x, y=ty; +(1-1)y;, t€ R are called the parametric equations of AB and ¢
is called a parameter.

x4
Some Subsets of AB :

" AHB={(x,y) x=tx, + (1-1)x ;teR}

y=ty, +(1-1)y

t<0 =0 O<t<l1 =1 t>1

A4

A(x, ») B(x, ;)

&
<

x=mx +(1-1)x ‘ te[O,l]}

AB = {(x, ;
@ {(x Y) y=tyy +(1-1)y

t<0 =0 O<r<l =1 t>1

&
<

A4

A(x, n) B(x, y2)

=t 1-1
X X2+( )Xl : tZO}
y=tyy +(1-1)y

%
3) AB = {(x, y)

<0 t=0 0<r<1 =1 t>1
A(x, ») B(xy, )

&
<

- 1-
x=tx, +(1-1)x ; tSl}
y=ty, + (1=t

%
@) BA = (x, y)

t<0 t=0 O<r<l1 t=1 t>1

A, ») B(xy, )

)4
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x=tx, +(1-1)x
y=tyy +(1=1)y

;teR—mJ%

(5) AHB —AB = {(x, y)

t<0 t=0 O<r<l1 t=1 t>1
A(x, n) B(x, y2)

Cartesian Equation of a Line :

Let A(xl, ). B (x2, ¥2) be two distinct points of R%.

o x y 1
. Cartesian equation of AB is |x y; 1/=0.
x ¥yl

The equation of a line perpendicular to X-axis is x = a, where a is a constant.
The equation of a line perpendicular to Y-axis is y = b, where b is a constant.

Slope of a Line :

>
Let A(xp )ﬁ), B(xz, yz) be two distinct points of R2, where x| # x5, so that the AB joining

them is not perpendicular to X-axis. The slope of AB is defined by %
2 1

For a line not perpendicular to X-axis and making an angle of measure 6 with the positive direction

of X-axis, tan® is called the slope of the line. It is denoted by m.

m=tan 6 O<O<m =7
If 0< 9<3, then the slope of AB is positive.
T S .
It 5 < 0 <7, then the slope of AB is negative.

4 4
The slope of AB is not defined, if AB is perpendicular to X-axis.

4
If AB is perpendicular to Y-axis, its slope is zero.
Necessary and sufficient condition for two distinct lines to be parallel is my =m,.
Necessary and sufficient condition for two distinct lines to be perpendicular is my-m, =—1.

Angle Between Two Intersecting Lines :

If two lines are not perpendicular to each other, then two pairs of congruent vertically opposite
angles are formed at their point of intersection. One of these pairs is a pair of congruent obtuse
angles and the other is a pair of congruent acute angles. The radian measure of this acute angle

is called the measure of the angle between the two lines.

(1) If one of the lines is perpendicular to X-axis and the slope of the second line is m, then the

, where @ is the measure of

measure of the angle between these two lines is @ = ‘% -0

angle made by the second line with positive X-axis.
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(D

@)

(2) If none of the two intersecting lines is perpendicular to X-axis; and if the measure of angle

ny—m,
I+mm,

, where O<0{<%.

between these lines is ¢ then it is obtained from tan o =

Here m; and m, are slopes of the lines.

Slope of the line ax-+by+c=0, a?+b* =0, (a,b,ccR) :

Suppose the line is neither horizontal nor vertical. Hence a #0, b #0.

. . _a
The slope of the line ax+by+c=0is =7 .

If 4=0, then the line is horizontal. Hence the slope of the line is 0.
If =0, then the line is vertical. Hence slope is not defined.

If ¢=0, then the line passes through the origin.

Intercepts of a line on the axes :

X-intercept : If a line intersects X-axis in one and only one point (a, 0), then the line has

X-intercept a (where a # 0). There is no X-intercept for a line perpendicular to Y-axis.

Y-intercept : If a line intersects Y-axis in one and only one point (0, b), then the line has

Y-intercept b (where b # 0). There is no Y-intercept for a line perpendicular to X-axis.

Intercepts of the line ax+by+c=0,a=0, b=0

X-intercept = —i, Y-intercept = —%.

Note : Both the intercepts of a line passing through the origin are zero.

Perpendicular distance of an outside point from a line :

The perpendicular distance of a point P(xl, yl) from the line ax+by+c=0, a®>+b%> %0,

B |axl+byl+c|
Ja*+b*
Perpendicular distance between two parallel lines :

The perpendicular distance between two parallel lines ax+by+c=0 and ax+by+c' =0,

| c—c’

2 2 . S I ’
a”+b”#0 is p_\/m. (Where C¢C)

If the lines ajx+bjy+c¢; =0 and ayx+byy+c, =0, (aiz +h% =0, i=1, 2) intersect in a unique
point, then l(a1x+b1y+c1) + m(a2x+b2y+cz) =0 is the equation of a line passing through the

point of intersection of the lines, 12+m? 2 0,/l, meR.

Condition for two lines to be coincident, parallel, perpendicular or intersecting lines :

Lines [ :ax+byy+c; =0, I, :a,x+byy+c, =0 are given.

.. L4 b g

l; and [, are coincident if a, = b, = G
b a G

LI if —=77 and —#—.
1 2 a, b, 2 G
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(3) ll 1 12 if a|an +b1b2:O.

(4) 1, and I, intersect each other if a;b, == a,b; and coordinates of the point of intersection are

(bICZ by, qa, _Czalj
b .
ab,—a,b, ° a,b,—a,b,

e Equations of the bisectors of the angle between two lines :

Let the lines ax+by+c; =0 and a,x+b,y+c, =0 be intersecting lines. Then the equations

ax+by+c, 4 a,x+b,y+c,
of the bisectors of the angle between them are | @ + b -] 2 +b

e Concurrent lines :

More than two distinct lines are said to be concurrent, if they intersect in a unique point. The
common point of intersection is called the point of concurrence.

The necessary and sufficient conditions for the lines

apx+byy+c; =0

arx+byy+cy =0 aiz +bi2 #0, i=1,2,3 to be concurrent are,
azx+byy+c3 =0

a b ¢
750, an b2 (65) =0

ap b

a, b

az  bs
a

a
#0, =0,

az by ¢
: Multiple Choice Questions :

(1) If two lines out of the lines formed by ax® +bx?y+cxy? +dy> =0 are mutually perpendicular,

then a’?+d*+vac+bd = ...

(A) 0 (B) 1 (c) -1 (D) ab+ cd
Sol. :  Suppose ax3+b)c2y+cxyz+dy3 =0 )
represents lines y =myx, y=mpx and y=msx, so that mm, =—1. )
y : y 2 y
Dividing (1) by 2 we get, d(;) +c(;) +b(;) +a=0 3)
The product of the roots of (3) is, mymymy =—%

(=1)mj = _% So, ms = % (From (2))
But mj5 is a root of (3),
a\’ a\’ a
a(g) +elg) +olg]+a=o

a’>+ca+bd+d*=0

a>+d*>+ac+bd=0 Ans. : (A)
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(2) If two adjacent sides of a rhombus in the first quadrant with origin as a vertex are given by

y2 —6xy+5x> =0, then the value of the larger slope of the diagonal is ........ )

(a) 2003 (B) =1 () 28 (D) 2
. Y
Sol. : A B
C
*
7 A
A
y=x
< - o\ ¢ > x
J Figure 8.1

y2 —6xy+5x% = (y —x) (y = 5x) =0
Adjacent sides are y=5x and y=x.

The diagonals bisects the angle at the vertex in a rhombus.
0—-6, =6, -6 as in the figure.
20=06,+ 0,

tan26 = tan (91 +6, )

2tan® _ tanB +tanb, 541
\—tan®@  1—tan® tan®, ~ 1-5 (tan6y = my =35, tanb = my =1)
2tan _ 6 _ -3

I-tan*0 4 2
4tand = — 3 + 3tan’6
3tan’6 — dtan® —3 =0

4 J16-403)(-3)  4xV32 22413
tan@ = =76 =

6 3
tan@ = 2+;/E (P(6) is in first quadrant)
Slope of the second diagonal will be negative. Ans. : (A)

(3) If the point P(xl +1(x)—x), 1 +1(y2 —yl)) divides the line segment joining A(x, y;) and
B(x,, yz) internally, then ...... .
(A) <0 (B) o0<t<1 (C) r>1 (D) =1

Sol. © P(x+t(xy—x), y+t(y2-n)) = P(txy +(1—1) xp, tyy +(1-1) yy)
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<
Pe AB
But P divides the line segment connecting A(xl, yl) and B(xz, y2) internally,
Pc AB
O<r<l1 Ans. : (B)

(4) The circumcentre of the triangle formed by the lines x+y=0, x—y=0 and x-7=0 is ...... .

a) (3.3) B) (0,7) © (3.9 (D) (7.0)
Sol. : Lines x+y=0 and x—y=0 are perpendicular to each other.

The triangle formed by the lines x+y=0, x—y=0 and x—7=0 is a right triangle.

Solving x+y=0, x—y=0 and x—-7=0, we get the vertices of the triangle as
0(0,0), A(7,7) and B(7,-7). Also we get m LAOB=7%.

The circumcentre of AOAB = The midpoint of AB = (7, 0) Ans. : (D)

(5) For a rectangle ABCD | the side AB is parallel to the line y =x; and the vertex A is on the
line y=1, the vertex B is on the line x=2 and the vertex D is on the line x=-2, then
the locus of the point C is ........ .
(A) y=5 (B) Y-axis (C) x=5 (D) X-axis

Sol. : Y

D(-2, 4—k)f y=x
?B 2,2+ k)
P AL
i 7o —
¥ ¥
x=-2 x=2
Figure 8.2

Here A(_B> is parallel to y=x. Hence let the equation of A? be x—y+k=0.
The point A is on the line y=1 and the point B is on the line x=2.
Hence, we get A(l—k, 1), B(2, 2+k).

< . N4 4
AD is perpendicular to AB:x—y+k=0. So, the slope of gp = -1.

The equation of Ap is y—1=—1(x—1+k) ie. y=—-x+2—k
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But x-coordinate of D is —2. Hence y=4—k
The coordinate of D are (—2, 4—k).

Suppose the coordinates of C are (a, b).

Now midpoint of 4C = midpoint of BD
a+l-k=2-2 and b+1=2+k+4-k
a=k-1 and b=5

.. The required locus is the line y=35.

Ans. : (A)
(6) The quadrilateral formed by pairs of lines xy+x+y+1=0 and xy+3x+3y+9=0 is ...... .
(A) A rectangle (B) A square (C) A parallelogram (D) A rhombus
Y
"~
Sol. : x+3=0 x+1=0

A
v
>

O
2
— 5 > y+1=0
2 2
< > y+3=0
D 5 C Y
v v
v
Figure 8.3

xy+x+y+1=0
(x+1) (y+1):O
x+1=0 or y+1=0
Now, xy+3x+3y+9=0
(x+3)(y+3)=0
x+3=0 or y+3=0
The sides of the quadrilateral are x+1=0, x+3=0, y+1=0, y+3=0.
AB=BC=CD=DA=2 and sides are perpendicular in pairs.
~. OABCD is a square. Ans. : (B)

(7) The coordinates of the incentre of the triangle formed by the lines x=0, y=0 and
3x+4y—-12=0 are ....... .

() (53) ®) (51) © (13 (D) (1)
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Sol. :

X

A4,0)

Figure 8.4

Let I be the incentre of the triangle formed by x=0, y=0 and 3x+4y=12. From the

figure, it is clear that the coordinates of I are (r, r).

Now, the perpendicular distance of the centre (r, r) from the line 3x+4y—12=0 is equal

to the radius r,

|3r+4r-12|
r="——

J9+16

Tr—12=>5r or Tr—12=-5r

2r=12 or Tr+5r=12
r==6 or r=1
But r=6 is not possible. ((r,r) lies inside the triangle)
r=1
The coordinates of the incentre = (I,1) Ans. : (D)

Second method : OB=a=3, OA=b=4,AB=c=5

A(x), y1)=(4,0), B(xy,y,)=1(0,3), O (x3,y3)=(0,0)

ax, +bx, + cx; ay, +by, +cy
= * 2 3 @) 2 3| (12 12)_
( a+b+c ’ a+b+c (12’12) (1’1)

Third method : Incentre is (r,r).

,:%:%:1 So, centre is (1, ).

Fourth method : x=0 and y =0 are mutually perpendicular. Hence a right triangle will be formed.

From the figure, the inradius of the incircle of a right angle triangle is r =%2B_AB'
Here OA=3, OB=4, AB=5.

3+4-5
r: =

5 1

.. The coordinates of the incentre = (1, 1).
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(8) If two vertices of a triangle are (5,—1) and (-2,3) and the orthocentre is the origin, then

the coordinates of the third vertex are ........ ;

(A) (4.7) (B) (-4.-7) (D) (5.-1)
Sol. :
B(5,-1) D C(2,3)
Figure 8.5
Suppose the third vertex is A(h, k). Now, OA L BC
(M) (i) -1 (Product of
o) \ =7 roduct of the slopes)
Th = 4k (1
AR A k=3) (=1) = _
Also, OB 1 AC. Hence (h+2) ( 5 ) =-1
Sh—k+13=0 @)
Solving (1) and (2), we get h=—4, k=-17
The coordinates of the third vertex are (—4,—7). Ans. : (B)

9) If H (%,%) is the orthocentre and P(%,g) is the circumcentre of a triangle, then

coordinates of the centroid are ...... .

(A) (13+2\/7, 11) (B) (13,11+2\/§)

(C) (13+62ﬁ’ 11+62\/5) (D) None of these

Sol. : Here, circumcentre P (% g and orthocentre H (17, 1—21) Let the centroid be G(x, y).

Centroid G divides PH from P in the ratio 1:2.

A, +x Ay, +y, )

Coordinates G are = ( Al A+l

7 J5
C35)+F 3BT | (e 1B
3 6 ° 6 Ans. : (O)
2




(10) The distance of (1, 2) from the line 3x— y—5=0 in the direction of the line x+2y =15 is ....... .
(A) 245 (B) 445 () 2B (D) 45

Sol. : The line in the direction of x+2y—15=0 is the line parallel to it with general equation as
x+2y+k=0.
Required line passes through (1, 2). So, 1 +4 + k= 0. So, k=-5.
Its equation is x+2y—-5=0.

Now coordinates of the point of intersection of 3x—y—-5=0 and x+2y—-5=0 are (%, %)

. Required distance is the distance between the points (%, %) and (1,2).

2 2
= (15 10 _ fea 16 _ B0 _ 45 .
tis = B (02 = JBLIE - S - 4 Ans. : (D)
(11) Three lines which are represented by y3 —4x? y=0, ...
P
(A) form an isosceles triangle (B) form an equilateral triangle
(C) form a right triangle (D) do not form a triangle

Sol. : y —4x’y=0 = y(y2 —4x2) =0
y(y—2x) (y+2x) =0
y=0,y-2x=0,y+2x=0
y=0,y=2x, y=-2x are concurrent lines and their point of concurrence is (0, 0).

. They do not form a triangle.

Note : A homogeneous cubic equation represents three lines passing through the origin. Ans. : (D)

(12) If AABC has circumcentre P(-3,5) and orthocentre H (7,11) and vertex A is (-1,10), then

the coordinates of the midpoint of BC are ... .
W b e © Y o (Y

Sol. : A(-1,10)

B D(a, b)
Figure 8.6

Given that circumcentre is P(-3,5) and orthocentre is H(7,11)
Suppose the coordinates of the centroid G are (x, y).

Now, the centroid G of AABC, divides PH from P in the ratio 1:2.
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(nuéﬁ-mq my2+ruq)

Coordinates of G mtn  m+in

_ ((1)(7)+2(—3) (1)(11)+2(5)) _ (1 7)

1+2 ’ 1+2 3

As shown in the figure if AD is the median, then AG:GD = 2:1.

G divides AD from A in the ratio 2:1. Let D(a, b)

mx, + nx; ny, + ny, )
b

Coordinates of G = ( mtn | m+in

(% 7) . (2a+1(1) 2(b)+1(10))

2+1 ’ 2+1

2a-1=1, 2b+10=21 So. a=1, b=1. Hence D(l,l_zl) Ans. : (B)

(13) PQ with negative slope passes through the point (2, 8) and intersects positive coordinate axes

at points P and Q. The minimum value of OP + OQ as PQ varies, is ......... (O is the origin.)
(A) 10 (B) 18 (c) 2 (D) 8
Sol. : A%
N
NQ
v \
Figure 8.7

Let mZOPQ = 0
Then, OP = 2 + 8cor® and OQ = 8 + 2tand
OP + OQ = 10 + (8cot® + 2tanBO)
> 10+ 8 (Using AM. =2 GM.)

The minimum value of OP + OQ is 18.

Note : Here slope of PQ is negative. So, tanf > 0 and co® > 0. Ans. : (O)

(14) If m(2x+ 3y+6)+n(3x+2y+9) =0 represents a family of lines, then the equation of the line

from this family which is at minimum distance from the point P(2, 3) is ... .
(A) 5x+3y-15=0 (B) 5x-3y+15=0 (C) 5x+3y+15=0 (D) 5x-3y—15=0
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Sol. : Solving 2x+3y+6=0 and 3x+2y+9=0 we get (—3, 0).
The point of intersection of these two lines is (-3, 0).

The equation of the line passing through (2, 3) and (—3, 0) is,

x y 1

2 3 11=0

-3 0 1
3x-5y+9=0

The line at minimum distance from
P(2,3) is the line through (-3,0) and
perpendicular to 3x-5y+9=0.

The equation of the line perpendicular
to 3x—=5y+9=0 is 5x+3y+k=0. Also
the required line passes through (-3, 0)
hence k=15.

. The equation of the required line

is 5x+3y+15=0.

Figure 8.8

Ans. : (O)

(15) 1f the equation of the base of an equilateral triangle is x+y =2 and a vertex is (2, —1), then the

measure of a side of the triangle is ......

(A) % (B) 3 () 3 (D) |3
Sol. : A2,-1)
3 1P
B x+y=2 C
Figure 8.9

Given triangle is an equilateral triangle. (2, —1) does not lie on x + y = 2
Altitude coincides with a median and m LABC = %

_ \2—1—2\_L
Now, AD = ===

Z ADB is right angle. AD is the median.

AD _ . _ 3
So, Ap = Sin3 =
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- a0 ()= ()

So, the length of a side of the equilateral triangle is % Ans. : (O)

(16) The equation of a diagonal of the rectangle formed by x*-7x+6=0 and y2 —14y+40=0

1S ......

(A) 5x-6y=0 (B) 5x+6y=0
(C) 6x=5y-14=0 (D) 6x-5y+14=0
Sol. :
x>-7x+6=0  Hence (x—6)(x-1)=0 v
X—6=0 and x—1=0 (1) AD Cu
y:lo<
y2 —14y+40=0 Hence (y—4)(y—-10)=0
y—4=0 and y-10=0 (2)
Solving the equations in (1) and (2) the vertices y=4 - .
are obtained as A(l,4), B(6,4), C(6,10) and
D(1,10). < >X
o - -
The equation of the diagonal AC is yox=l x=6
Figure 8.10
10-4 .
y=4="27(x-1) ie. 5y-20=6x-6
6x—5y+14=0
>
BD:y—4:_?6(x—6) i,e. 6x+5y—-56=0 Ans. : (D)

(17) Area of the pentagon having vertices (4,1),(3,6),(-5,1),(-3,-3) and (0,-3) is ...... :
(A) 56.5 sq. units (B) 30 sq. units (C) 93 sq. units (D) 46.5 sq. units
Sol. :
B(3,6)

A(4,1)

C(-5,1)

E(0,-3)
D33
Figure 8.11
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Area of the pentagon is given by

-5 1
+ +
-3 3

‘%{(24—3)+ (3+30)+ (15+3)+ (9-0)+ (0+12) }

4 1
36

3 6
=5 1

-3 -3
+
0 -3

0 -3
4 1

H

‘%(21+33+18+9+12)‘ =‘%(93)\ = 465

. Area of pentagon = 46.5 sq. units Ans. : (D)
(18) Points P(2,3),0(3,5),R(7,7) and S(4,5) satisfy .........
(A) P O R and S are collinear (B) PORS is a parallelopiped
(C) S lies on APQR (D) S lies inside APQR

24347 34547
Sol. : Centroid of A PQOR =< +3+ ) +3+ ): (4,5) =S

Hence, S lies inside the APQR. P, O, R are non-collinear. Ans. : (D)
(19) If the angle between the lines %+%: 1, %—%:1 has measure o, then tana = ...
@’ b 2ab a’-b’ _2ab_
(A) e (B) e (C) 24D (D) b
y b y .
: e 4L =1 ijgm=—24==2 e XY 1 —_a _b
Sol. : Slope of the line P 2 Iism % o and slope of the line iy 1 is my _% P
m,—m -b_b
_ 1~ " | —|—a a | _ | _2ab .
=y | T 1 (2) ()| T Ans. : (D)
(20) The measure of the angle between lines x+y=0 and y=|[z] is = ......
n s n
() 2 (B) Z (c) 2 (D) 0
Sol. : Slope of x+y=0 is my =_T1=—1 and slope of y=[z]=31is m, =0.
If the measure of the angle between the lines is ¢, then
_lm-nmy | -1-0 _ _ :
tano = Trmmy | T |Te (0| T 1. So, o 4 Ans. (A)

(21) If the distance of the point of intersection of a line drawn from (1, 2) and the line x+y+3=0
from the point (1,2) is 342, then the slope of the line drawn = ...

(A) & (B) 3 (© 1 (D) £
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Sol. : v

"
1,2
(_’__,.)-v
‘-\ ----------
\(xl’ yl')”,,
‘_:3\‘""
TR > X
4 - 0
"3
v x+y+3=0
Figure 8.12
The equation of a line passing through (1, 2) is
LA XA o (0<<2n) ie. m =i 2oy
cos0 sin® ’ T cosO sin

If the point at a distance 34/2 units from (1, 2) lies on this line, then the point,
(1 +32 cost, 2 +32 siné’) will be on the line x+ y+3=0.

Then, 1+3v2 cos@ +2+ 32 sind+3 = 0
cosB + sin@ = —\/5
cos*0 + sin®6 + 2sin6 cos® = 2

sin20 =1. So, 249=% or 57”

b4

. o 27T
.9—4 or =

Since cos 6 + sin @ =—+/2, 9:577[

The slope of the required line = tan6 = tan ST” =1 Ans.
Second method :

Third method :

c0s9+sm9:—\/§ cos9+sin9:—\/§

1+ tand = -2 sect cos0-\}§+sin0%:—l
T\ _
1+ 2tan + tan6 = 2(1+ tan>6) cos (0 -F)=-1

cos (9 - i) =CoSTT

(S

tan’6 — 2tanf +1=0 4

% —%z 2n+)7x
(tan6 1Y =0

6-Z=—1z (-r<6<rm)
tan@ =1=m

9=—3T” So,m:tan(—S’T”):l
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(22) If the lengths of the perpendiculars drawn from origin to xsecd + ycosecd =a and
xcos6 — ysin@ =acos 20 are p and p’ respectively, then 4p?+p? = ...

(A) d* (B) 342 (C) 242 (D)  4a®

[0+0-4] = |asim9 c0s0|

. p=
Sol. : \/ sec0 + cosec?O

, _|0-0-acos 20|

p = |acos 260
\Jcos?0 + sin’6 | | (1)
p = |asing cost| = |4 sin 26). So, 2p = |asin 26). (2)
Adding squares of (1) and (2), we get 4p2 +(p')2 = a?. Ans. : (A)

(23) If the lines x+(a-1)y+1=0 and 2x+ a2y —1=0 are mutually perpendicular, then .......

(A) |a|=2 (B) 0O<a<l (C) -l<a<0 (D) a=-1
Sol. : Slopes of the given lines are _ﬁ and —%.
a

They are mutually perpendicular.

ati) (5)=

2=—(a—1) a2 :—c13+a2

a@-a’+2=0

(a+1) (a*> =2a+2)=0

For any ae R, a’> =2a+2#0

a=-1 Ans. : (D)

Note : Verify that a =0,1 are not possible.

(24) Ifthe equations of the sides of a triangle are the lines x+y—-6=0, 7x+y—-6=0 and x-7y =6,

then coordinates of the incentre are ....... .

(A) (%, %) (B) (%, —%) (C) (—1, 5) (D) None of these
Sol. : Perpendicular distance of (1?, %) from each of the given lines is %
Incentre =(%, g) Ans. : (A)
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(25) All the lines ax+by+c =0 (a2 +h* =0 a,b,ceR) for which a+b+c=0 pass through
a fixed point ....... .
(A) (1,1 (B) (1,0) () (0,0) (D) (0,1)
Sol. : The equations of the lines are ax+by+c=0.
Using ¢c=—a—-b, we get ax+by—a—-b=0
a(x—l) + b(y—l) =0, where a’>+b% 20
All the lines ax+by+c =0 pass through the point (1,1). Ans. : (A)

Note : ax+by+c= a-1+b-14+c=0 passes through C(1,1) which is a fixed point.

(26) If the line (a2 —a—2) x+(a+1)y+a=0 is parallel to X-axis, then a = ......

(A) -1 (B) 2 (C) 3 (D) 0

Sol. : (a2 —a —2) x+(a+1)y+a=0 is parallel to X-axis.

The coefficient of x = 0, the coefficient of y = a + 1 # 0
a*—a-2=0,a+1#0
(a-2)(a+1)=0, a+ 1 #0
a=2 Ans. : (B)
(27) If the points (1,2) and (3,4) are on the same side of the line 3x—5y+a =0, then ...
(A) 7<a<l1l (B) a<0 (C) a=0 (D) aeR-[7,11]
Sol. :  Given that the points (1,2) and (3,4) are on the same side of the line 3x—5y+a=0.

3-10+a and 9-20+a must have same sign.
a—7 and a-11 must have same sign.

a—-7>0 and a—-11>0 or a—7<0 and a-11<0
ie. a>7,a>11 or a<7, a<ll

a>11 or a<7. Ans. : (D)

(28) If the distance between the lines 5x+12y—-1=0 and 10x+24y+k =0 is 2, then k = ......

(A) 54 (B) 50 (C) 54,50 (D) 53
Sol. : 5x+12y—-1=0 and S5x+12y +%= 0 are parallel lines.
=
The distance between them is —= =2.
25+144
k+2|=52. So, k=50,-54 Ans. : (A), (B) (C)
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(29) If the lines x+2ay+a=0, x+3by+b=0 and x+4cy+c=0 are concurrent then a,b,c

are in ... . (a+c==0)
(A)  Arithmetic progression (B) Geometric progression
(C) Harmonic progression (D) None of these
Sol. : Given lines are concurrent.
1 2a a
1 3 b|=0
1 4c¢ ¢

—bc+2a(b—c)+a(4c-3b) =0
—bc +2ac + (—ab) = 0

2ac = b(a+c)

b= 2ac

Ca+c
a, b, c are in harmonic progression. Ans. @ (O)

(30) The equation of the line which is parallel to X-axis and intersects the curve y = Jx at an

angle of measure % is ...
(A) x=7 (B) y=y € y=3 (D) y=1
Sol. : The equation of the line parallel to X-axis is y=k. (k>0 because x>0)
This line intersects the curve y = Jx. So, x= IS

The coordinates of the point of intersection are (kz, k).

dy 1
Now, y:«/;. So, dx  ax
2 LR U _1
At (K.k), =t =anZ=1 so k=1
[line intersects the curve at an angle of measure %]
The equation of required line is y = % Ans. : (O)
(31) If two vertices of an equilateral triangle are A(—a, 0) and B(a, 0), @ > 0, and the third vertex C
lies above x-axis, then the equation of the circumcircle of AABC is ...... . [Online April 22, 2013]
(A) 3x2 + 3y2 - Zﬁay = 342 (B) 3x2 + 3y2 — 2ay = 342
(C) x2+yz—2ay=a2 (D) x2+y2—J§ay=a2
Sol. : Let C be (x, p).
Now, CA? = CB? = AB?
= (x+a?+)yP=(x-a?+ )= (a3
= x2 + 2ax + a* + )? = 44> ..(1)
and x2 — 2ax + a* + y* = 4a? ..(i1)

From (i) and (ii), x = 0 and y = £{34a

Since point C(x, y) lies above the x-axis and a > 0.
Hence y = J3a

C is (0, J3a).

Let the equation of circumcircle be

2 +)2 +2ex + 2/ +¢c=0
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Since points A(—a, 0), B(a, 0) and ¢(0, 3 a) lie on the circle, therefore,

a*> —2ga + ¢ =0 ..(iii)
a*> + 2ga + ¢ =0 ..(iv)
and 3a2 + 2J3a + ¢ =0 (V)

From (iii), (iv) and (v)
=0 = 2 f=_49
g > € as, f Jg
Hence the equation of the circumcircle is
x2+y2—2—J%y—a2=O
N x2+y2—2'/§ay—a2=0
= 3x2 + 32 - 2J§ay = 342 Ans. : (A)

(32) If A(1,3) and C(7,5) are opposite vertices of a square, then the equation of the side passing
through A is ......

(A) x+2y-=7=0 or 2x—y+1=0 (B) x=2y+5=0
(C) 2x+y-5=0 (D) None of these
Sol. : b C(7,5)
45°
ALY b
Figure 8.13
Let the slope of the side of the square passing through A be m.
4 _
Slope of Ac = 5—j=%=%
_1
tan 7 = —31. Hence 1:‘3’”_1‘
1+% m+3
3m—-1=m+3 or 3m—-1=—-m-3
2m =4 or dm =-2
m=2 or m = —%
The equation of A(_D> is y—3=2(x-1). Hence 2x—y+1=0
The equation of A(E?) is y—3=—% (x—1). Hence x+2y-7=0 Ans. : (A)

(33) Ifpand p' are the lengths of perpendiculars drawn from the origin to lines xsec@ + ycosec = 2a

N2
and xcos@ + ysin@ =acos260 respectively, then (% + %) =

(A)  4cos® 46 (B)  4cosec? 46 (C)  4sin? 46 (D) 4cot® 40
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|0+0—24|

Sol. : Here, P = > i |2asim9 cos9|=|asin 20|
\/ sec” 0 + cosec“0
0+0—acos 26
and P = % = |a cos 26|
cos“ 0 + sin“6

\2
(ﬁ, + ﬂ) = (tan 26 + cot 26)* = tan® 26 + cot> 26 +2

N
= Si”2229+C?S2229+2: — 1 5= ‘g =4cosec’ 46
cos“20  sin“20 sin“20cos“20  sin” 40
Ans. : (B)
(34) For which of the following value of @ = ... , the slope of the line xcosa+ ysina=p
(where p#0) is V3.
5 5
(A) -5 B) % €) —¢ (D) ¢
Sol. : The slope of the line xcosa+ ysinax=p is —2?;2! =3,
—_1
tano 5
— T\ — /4
tana = an(—g) = tan(ir - (8))
a=g-Z =230 Ans. : (D)
(35) To which point should the origin be shifted so that the coordinates of the point (6, —1) become
(8,-4) ?
(A) (2,-3) (B) (-3,2) (C) (3.-2) (D) (-2,3)
Sol. : Suppose by shifting the origin 0(0,0) to O’(h, k) the coordinates (6,—1) transform to
(8,-4).

Thus, (x,y) = (6,-1), (¥, ") =(8,-4)
Now, x =x"+h, y=y+k
6=8+h and -1=-4+k
h=-2 and k=3
The required point is (h, k) = (-2, 3) Ans. : (D)
(36) If we shift the origin to (-2, 3) then ....... will become (3,-2).
(A) (L1 (B) (1,1) (c) (1,-1) (D) (-1,-1)
Sol. : Here (h,k)=(-23), (x,y)=(3-2)
Now x=x"+h, y=y+k
x=3-2=1, y=-24+3=1

Coordinates of the required point are (1,1). Ans. : (B)
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(37) The slopes of the lines making an angle of measure % with Y-axis are ......

(A) t7 (B) =473 (€) -3 (D) 3

Sol. : Given that the line makes angle of measure % with Y-axis. Hence the measure of the angle

with positive X-axis is 5§ or 27”
The slope is fan% = \[3 or tan%”=—\/§,
The slopes are ++/3 Ans. : (B), (C), (D)
(38) The measure of the angle between the lines {(x 0)l xe R} and {(O, y)l ye R} iS wvnn. )
(A) % B) -3 (€ o (D) 3
Sol. : {(x, O)I xeR} = X-axis.
{(O, y)l NS R} = Y-axis.
The angle between the given lines has measure % Ans. : (A)

(39) The measure of the angle between the lines x=y and y=0 is ... )

(A) 5 B) £ (c) Z (D)
Sol. : Slope of the line x=y is m =1 and the slope of the line y=0 is m, = 0.
tanor =1
o= % Ans. : (D)

(40) If the midpoint of the line segment cut off on the axes is (%, %), then the equation of the line

is ... .
(A) 3x+5y-15=0 (B) 5x+3y-15=0 (C) 3x+5y+15=0 (D) 5x+3y+15=0

Sol. : Y
N

A

A 4
Figure 8.14
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If the midpoint of the line segment joining (2a, 0) and (0, 2b) is (a, b) , then the equation of the line
SN
is 5,155 = 1.

bx+ay—2ab=0

The equation of required line is %X + %y -2 (%) (%) =0,

The equation of required line is 5x+3y—-15=0. Ans. : (B)

(41) The orthocentre of the triangle formed by the lines 4x—7y+10=0, x+y=35, 7x+4y=15
S oo .

A) (-1,-2) (B) (-12) ) (1,2 (D) (1,-2)
Sol. : The sides of the triangle are
4x-7y+10=0, x+y=5 and Tx+4y=15.
Here the lines 4x—7y+10=0 and 7x+4y—-15=0 are mutually perpendicular.
The triangle is a right triangle.

The orthocentre is the vertex at which right angle is formed. Here it is the point of
intersection of 7x+4y—15=0 and 4x—-7y+10=0.

Solving these equations we get orthocentre = (1, 2). Ans. : (O)

(42) If the equation of the line containing one side of an equilateral triangle is \/3x + y =2 and (0, 1)
is a vertex, then the measure of a side of the triangle is ........ .

(a) B B) & © 3 (D) 243
Sol. : A(0,-1)
a a
3
2
T
3
B M \/§+y=2
Figure 8.15

Clearly (0, —1) is not on the line \/Ex +y=2.
|V3(0)+ (-1)-2] 3

Length of the perpendicular drawn from (0, —1) to \/3 x+y=2is T >
If the measure of a side is a, then
) ) ) Second method :
a 3\ _
() +(3) =a o
a sin ? = E
a? +9 =42
4 4
\/g a3
a’ =3 2 2
a=-03. a=3 Ans. @ (C)
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(43) Y-intercept of the perpendicular bisector of the line segment joining P(1,4) and Q(k,3) is —4,

then a possible value of £ is ......... .

(A) 4 (B) 1 (c) 2 (D) -2

Sol. : Let AB be the perpendicular bisector of @

A 3-4 1 X
The slope of PQ is 35 =77 A P(1,4)
L Q(, 3)
The slope of AB = k-1 Q(k, 3)
If R is the midpoint of PQ, then its
coordinates are (%, ‘%4) i.e. (%, %) < ¢} > X
The equation of AHB is y-— % =(k-1) (x—%)
. ) e
Since (0, — 4) is on 4B, we get B(0,-4)
7 _ k+1 1
_4_5_(](_1)(0_%) Figure 8.16
-15 _ _k>-1 2 .
=5 So, k“-1=15
k2 =16. So, k=+4 Ans. : (A)

(44) A square of side a lies in the upper half plane of X-axis and one of its vertices is at the origin.

If the line containing a side passing through the origin makes an angle of measure ¢ with positive

X-axis, then the equation of the diagonal not passing through the origin is ....... . (0 <a< %)

(A) y (cosoc+sin0¢) +x (sina—cosa) =a (B) vy (cosoc+sin0¢) +x (sina+cosa) =a

(C) y(cosa+sina)+ x(coso—sina)=a (D) y(cosa—sina)— x(sinax—cosax)=a
Sol. :

Y
B(-asina, acos o) A(acoso, asine)
90° -
< z <4 > X
(0,0
Figure 8.17
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The coordinates of A and B are shown in the figure.

>
The equation of the diagonal AB is,

o _ _acoso—asino _
y—asing =-4LBEAIL (x—acosa)
—asing = —cosa=sina (. _
y—asino = —SOSTIL (x—acosar)

(y—asina)(cosa+sina)=—(cosa—sina)x +a cos o (cosa — sinor)
x (cosa—sina)+ y (cosa+sina)= a Ans. : (O)

(45) A ray passing through (=2, 3) is reflected from a point on X-axis. The reflected ray passes
through (4, 2). The coordinates of the point on X-axis are ....... .

(a) (-3.0)

Sol. :

P(k, 0)
Figure 8.18

Suppose A(-2,3), B(4,2) and the point on X-axis is P(k,0).
If PB makes an angle of measure o with positive X-axis, then the slope of PB = tan «.

_ s = 2=0
tano. = Slope of PB = = (D

Clearly, the measure of the angle made by AP with the positive X-axis is w—o . Hence

the slope of AP = tan (m-a).

tan(n—a): Slope of AP = —32_—0k = k__+32
—tan a = k__+32 ®
From (1) and (2),
i = __3
4-k k+2
2k +4=12 -3k
= =8
S5k =8. So, k=%
The required point on X-axis is P (% 0)_ Ans. : (D)
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(46) The measure of the angle between the lines x cosf + y sinff = % and x cosot + y sina =

2

(A) —a- (B) a+p (©) |o+B] (D) [B-c
Sol. : Slope m, of the line xcosf + y sinff = 577[ is —cot.

Slope m, of the line xcosa + y sina =

N1

is —cota.
If the measure of the angle between the two lines is @, then

m-ny

an6 = | tmmmy

—cot f + cotox

~ |1+ cota cot B ‘

tan B — tancx

~ |1+ tano tan B ‘

tan® = + tan(f — o)

I
2

(D)

0=x(f-a). So, 0=|8-¢f Ans. :
(47) If the parametric coordinates of a point are (tan@ —sinB, tan6 + sin@), then the locus of the
point is ......... .
2 2 2 2\?
(A) x> —y? =16xy (B) (X -y ) = 16xy
2 2\? 2 2
(©) (@=y?) =120 (D) -y =121y

Sol. : If the coordinates of the point are (x, y), then

(x, y) = (tanG —sinB, tanf + sin@)

X =tan@ — sin@, y = tan@ + sin6

tan0=x+y sing = 2=

2 7 2
—__2 — 2
cot@ = Tty cosecO = y=x

cosec?0 — cot*0 =1

(yEX)Z_(xery)z =1

4(x+ y)2 —4(y—x)2 = (y—x)2 (x+ y)2

2
4[x2+2xy+y2—y2+2xy—x2] = (xz—yz)

16xy = (x2 —y2)2 Ans. :

(B)
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(48) If the reflection of a point (3\/3 5) relative to a line is (5\/§ 7), then the equation of

line is ........
(A) 3Bx+y+18=0 (B) Bx+y+18=0
(C) \/§x+y—18=0 L (D) 3\/§x+y—18=0
Sol. : ::

€ 2 v E >

L ]

v
Figure 8.19
Let the reflection of A(3\/§, 5) be B(S\/g, 7) and M be the midpoint of AB.

33453 5+7
The coordinates of M = ( er , ; j = (4\/5, 6)
1

- -5 _ 2 _
Now the slope of AB = 5735373 243 3

The required line L is perpendicular to AB and it passes through M. Thus, slope of L

is —/3. and L passes through M (4\/5 6) . Hence the equation of L is,
y—6=—\/§(x—4\/§)
y=6=—3x+12
\/§x+y—18=0 Ans. : (O)

(49) The coordinates of incentre of AABC, where A(—3, —2), B(S,O) and C(—%,%) are ....... .




¢=AB=1(-3-5 +(-2-0)> = 68 = 2417

If the incentre of AABC is I,

The coordinates of 1 = (%F bxy + cx3  ay + by, + cy;
at+b+c ° a+b+c

(3T ST () 3T ()4 3 0424 (5)
- VT +3V17 + 217 ’ VT +3V17 + 217

- [§<‘3)+§(5)‘§ 32 §(0)+2(133)] B (—15+25—2 —10+26) B (8 16)
5. ’ = =
3

5+5+6 ’ 5+5+6 16’ 16

The coordinates of the incentre = (% 1) Ans. : (B)

(50) If Y-intercept of a line is 8 more than its X-intercept and it passes through (5, —3), then

the equation of the line is ........ .

XY - x> _3 X 4V x Y __
(A) {§+5=-1and $+—5=3 (B) —fg+=5=1and £ -3 =-1

x4 Y x, Y - x Y _3 x4 2y _3
(€) F+5=-1and f+5=1 (D) F+5=% and $+35 =1
Sol. : Let X-intercept be a and Y-intercept be b.

b=a+8

The equation of the required straight line is % + ais =1,

It passes through (5, —3).

2 __3
a

50+ 40 —3a=a* + 8a
a’+6a—40=0
(a+10) (a—4) =0

a=-10 or a=4

If a=-10, b=-2. So, the equation of the line is %~ + Y =1

-10 ' 2
X Y -
10+2 = -1
If a=4, b=12. So, the equaiton of the line is %+% =1. Ans. : (O)
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(51) Given that A(—4,6), B(2,-2) and C is a point on the line 2x—y+1=0. Locus of the
centroid of AABC is

(A) 2x+y+3=0 (B) 2x—y-3=0 (C) 2x—y+3=0 (D) 2x+y-3=0

Sol. : Given that A(—4,6), B(2,—2) and C is on the line 2x—y +1=0. Let C be (x, 2x+1).
If the coordinates of the centroid are (o, ), then

_ —4+2+x B_6—2+2x+1
-3 - P= 3

x=30+2, 2x=3B-5
2(Boc+2)=38-5
60-38+9=0
20-B+3=0

In general the locus is 2x—y+3=0. Ans. : (O)

(52) If the medians CD, BE of A ABC whose vertices are A(a, 0), B(0, 0) and C(0, ¢) are
mutually perpendicular, then

(A) 2 =44? (B) 2 =242 (C) 4?
Sol.:  CD and BE are medians.
D is the midpoint of AB and E is the midpoint of AC.

The coordinates of D = (%,0), the coordinates of E = (%%)

CD L BE. Hence (Slope of CD ) (Sloep of BE) =-1

—2c
2 = So = -1
a2 I Cd?
4
2c2 = a2

Ans. : (D)
(53) A(L2), B(3,4) and C(-2,5) are the vertices of A ABC. The coordinates of the point of

intersection of BC and the line containing the bisector of A are ... .

() (34 ®) (1%) © (23 (D) (2

575 57

[ )

)
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Sol. :

A(l, 2)
X[ x
C(-2
B(3. 4) jD 29)
Figure 8.20
Here, AB? = (1-3) +(2—-4)’ =4+4=8. So, AB=242

ACY =(1+2) +(2-5 =9+9=18.  So. AC=32

D divides BC from B in the ratio BD:DC = AB:AC =2:3.

A, +x Ay, +y
The coordinates of D = ( 73_'_11’ ;f+llj

Il
7N
W o
R
)
-
+
3%}
(OS]
—
[
=
+
N
N~
|
—
[e—
|l\)
)
h S—

Ans. : (B)

(54) If o is the measure of the angle between two non-perpendicular lines ax+by+c =0 and

arx+byy+cy =0 then, o = ....... . (by #0, by, #0)
-1 ( @b, + a,b, —1 | @b, — ab
t 2 - 2 P 4 — BHO
(A) san (“lbz - a2b1) (B) fan a,a, — bb,
-1 (| aa, +bb, -1 (| aby, — ayb,
t 2 A ‘ 42 — 4o
(c) wan ( ab, = aby (D) fan aa, + bb,

Sol. : The slope of the line ajx+byy+c¢ =0 is ™ ==7".
|

The slope of the line ayx+byy+cy =0 is My = —%.
If o¢ be the measure of angle between them, then

m —m,
1+ mm,

tano. =
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Slope of the given line ax+by+c=0 is My 2—%
N -0
Slope of Qp is My = % =g

m1m2 =-1

_ h o
_a (@2
)
tano. = ab, — ab,
a,a, + bb,
_ -1 ab, — a,by
o = fan ( a,a, + bb, ) Ans. :
(55) The image of the origin with respect to the line ax+by+c=0 is ... (e #0)
(A) 2ac (B) —2ac 2bc
a +b* 7 a* + b’ a +b* 7 a* + b
(c) | (D) None of th
A +b2 a2+ b one of these
Sol. : Y
N
N P B
M
< 9 >X
/ oo \
v
Figure 8.21
Suppose the image of 0(0,0) is P(a, ).
M is the midpoint of OP. Hence M is (%, g)
Now, M is on the line ax+by+c=0.
B _
a(%)+b(7 +tc=0
“ ad+bf+2c=0 (1)

(D)
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—— = -1, So, oc:%ﬁ @)

From (1) and (2), 4 (%)+bﬁ+26 =0

2 2 _ _=2bc _ _—2ac
a’f+b°f =-2bc. So, f=_575 and @=-37"3

. . . . . . —2ac —2bc
Thus the image of the origin relative to the line ax+by+c=0 is [az AR +b2].

Ans. : (O)

2
(56) The lines P(P2+1) x=y+q=0 and (p2+1) x+(p2+1)y+2q:0 have a common

perpendicular for ....... .. [AIEEE : 2009]
(A) no value of p (B) one and only one value of p
(C) only two values of p (D) more than two values of p

Sol. :  Two lines have common perpendicular.

. They are parallel

my =my (They are coplanar)

o [@9+Q¢ﬂ} Ans. : (B)
(57) If the line L:% + % =1 passes through (13,32) and line K : <+ % =1 is parallel to L, then
the distance between L and K = ........ . [AIEEE : 2010]

23 17 23

(A) 75 B) V17 € 75 D) 47

Sol. : Line L:§+%=1 passes through (13,32).

13 , 32 _ 32 __¢1_13__38
?+7—1. 80,7—1 5~ 3
b=22=-20
. The equation of the line L is %+_—§0=1 ie. 4x—y=20. (1)
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Line L is parallel to K i.e. it is parallel to % +% =1.

Hence, their slopes are equal.

1

4 = —< hence 4==3
ES c
3

Line K is 5 +3=1 ie —4x+y=3

4
The distance between 4x—y+3=0 and 4x—y—-20=0 is \/% = %
Ans. : (D)
(58) A line L passes through (3, - 2) and it makes an angle of measure % with the line \/§x +y=1.
If L intersects X-axis, then the equation of the line L is ...... [IIT : 2011]
(A) y+Bx+2-3/3=0 (B) y—-VBx+2+3V3=0
(C) By-x+3+2/3=0 (D) By+x-3+243=0
Sol. : The equation of any line passing through (3,-2) is y+2=m(x-3) Q)
This line makes an angle of measure % with the line Bx+y=1.
The slope of the line 3 x+y=1 is 3.
tan 5= 1Wi+ffn ' So. 3=+ 1m_+ffn
m=+/3 or 0.
Since the required line intersects X-axis, m#0. Hence, m = V3.
Using this value in (1) we get,
y+2=+3(x-3) ie. y-V3x+2+3/3=0 Ans. : (B)

(Can L be vertical ?)

(59) Lines x+y= | a| and ax—y =1 intersect each other in the first quadrant. The interval of all

possible values of a is ...... . [AIEEE : 2010]
Sol. :  Suppose a>0.

x+y=a and ax—y=1 are given lines. Let us get the point of intersection.

Adding the equations of given lines we get, (a+1)x=a+1. So, x=1. (a#-1.a>0)
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1+y=a. So, y=a-1
The point (1, a—1) is in first quadrant. Hence, a—1>0. So, a>1
ac (1, )

Suppose g <0 and a # —1. Then given lines are x+y=-a and ax—y=1. (a#-1)

. . 1—a
Their sum gives (1+a)x=1-a. Hence x=_—-
y=- _l=a _ —a—a’—1+a — _az+1
1+a 1+a 1+a
I—a _ a’+l
Now, |17,° ~ 3q | Is in the first quadrant.
1—a
—>0 and a+1<0
1+a

a-1
a+1<0 and a+1<0

La—1>0 = a>1
“a+1<0. a<-1. Also, a—1>0 = a>1 which is not possible.
ac (1, )
Note : a=—-1 gives x+y=1 and —x—y=1 which are parallel lines. Ans. : (B)
(60) If the line 2x+y=k passes through a point which divides the line segment AB joining
A(L,1) and B(2,4) in ratio 3:2 from A, then k = ..... [AIEEE : 2012]

(A) 2 B) 5 (C) 6 (D) 4

Sol. :

AL D) 2x+y=k

Figure 8.22

— A A
If C(x,y) divides AB in the ratio 3:2 from A then (x, )’)Z( );?:le ) y/%:lyl)

_34)+2(1) g4

_3@+21) )12 14
m

= =8 =
3+2 5°
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Now C(%,%) lies on 2x+y=k.

-~

16418 So, k=2=6 Ans. : (C)

|

(61) The equation of the line passing through (4,3) and having the sum of intercepts —1 is = ......
[AIEEE : 2004]

(A) 3+%=-1and H+<=-1 (B) 3-%=-1and Z+<=-1
y _ Y _ Y _ Y _
(C) %4‘;—1 and %+T_1 (D) %—g—l and —i2+T_1
Sol. : Let the intercepts be a and b.
The equation of the line in the intercept form is =+ % =1. (1)
Line (1) passes through (4,3).
1131 )
Given that a + b=—1 3)
. B . 4 3
Using b=—1-a in 2), ; t 5 “

~4-4a+3a=—-a—-ad’

a2=4. i.e. a=i2
If a=2, then b=-1-2=-3. If a=-2, then b=-1+2=1

A

i x4 Y X =1i — 2= X 4 Y :
The linesare 5+ ==1and 5+ =1 ie. s=land S +4=1. Ans. : (D)

1

Y

Note : (4, 3) satisfies only option (D).
(62) If A(2,-3) and B(-2,1) are two vertices of a triangle and the third vertex lies on the line

2x+3y =9, then the locus of the centroid is ...... [AIEEE : 2011]
(A) x-y=1 (B) 2x+3y=1 (C) 2x+3y=3 (D) 2x-3y=1
Sol. : A(2,—3)
G (h k)
B(-2,1) C(a.b)
Figure 8.23
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Suppose the third vertex is C(a, b) and centriod is G(h, k).

2-2 -
Now, h= 3+a and k = 3+31+b

a=3h and b=3k+2 (1)

C(a, b) lies on the line 2x+3y=9.

2a +3b=9
2(3n)+3(3k +2)=9 (From (1))
2h+3k+2=3
2h+3k—1=0
The locus of G(h, k) is 2x+3y—-1=0. Ans. : (B)
(63) If (1, 1) is a vertex of a triangle and the midpoints of sides passing through this vertex are
(-1,2) and (3,2), then the centroid of the triangle is ...... ) [AIEEE : 2005]
() (33 ®) (-1.3) © (33 o) (1.3)
Sol. : AL T)
-1,2) 3,2)
B(a,b) C(c,d)
Figure 8.24
Here, a+1=2(-1),b+1=2(2) So, a=-3, b=3.
B is (-3,3).
Also, c+1=6,d+1=4 So, ¢=5,d=3
Cis (53).
The centroid = (#, %) = (1, %) Ans. : (D)

(64) A line is drawn from the point (1, 2) intersecting the axes in P and Q and forming a AOPQ,

©
where O is the origin. If the area of AOPQ is minimum, then the slope of PQ is

[AIEEE : 2012]

(A) % (B) 4 ) -2 (D) -1
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Sol. : Y

L3
Q
A(1,2)
€ » X
o P\
v .
Figure 8.25

The equation of a line passing through A(1,2) is y—2= m(x—1).
For the point where the line intersects X-axis, y = 0.
—2=m(x-1)
OP=1-2%
m

The point at which the line intersects Y-axis, x = 0.

y—2=—m. So, OQ=2-m.

Area of (AOPQ) = %(OP)(0Q)

- 41-2)Com=de-m-4+

= 3(4(me)

Area of (AOPQ) = %

2
Let f(m) = W. Thus, f"(m) = _%+ﬁ

The area of (AOPQ) is minimum. So, f’(m)= 0.

-1 2 _ 2
=+—==0. H =
2 T3 ence m- =4
m==x2. So, m=—-2. (For m=2, OP=0)
(Note : f"'(m)= ﬁ So, m=—2 makes f”(m)>0. The minimum area is f (m).)

Ans. : (O)

(65) If x,Xy,x3 and Y;,Y>,Y3 are in geometric sequence with equal ratios, then the points

(x5 »1)s (2. y2) and (x3,y3) are ... . [IIT : 1999]
(A) collinear (B) onanellipse
(C) concyclic (D) vetices of a triangle
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Sol. :

(66)

Sol. :

2 2
Xp=X7, X3 =x7" and Yy =071 y3=y71".

o on 1 x oon |
A=%x2 A} 1=% xr yr 1
X3y 1 x1r2 ylr2 1
1 1 1

= Sy |ror 1|=0
|

The points are collinear. Ans. : (A)

For an isosceles triangle PQR, the angle at P(2,1) is a right angle. If the equation of Q?g

> >
is 2x+y =3, then the combined equation of PQ and PR is ...... [IIT : 1999]

(A) 3x2-3y2+8xy+20x+10y+25=0 (B) 3x?-3y”+8xy—20x—10y+25=0
(C) 3x2-3y>+8xy+10x+15y+20=0 (D) 3x?-3y>—8xy—10x—15y—20=0

R

P Q
Figure 8.26

For 2x+y=3, m:—Z,(Z:%,t:tan(x:I

m—t _ —2-1 o o
m =150 = 122 = 3 = Slope of PQ or pg
PZ and p?g are mutually perpendicular, so m, = 1

y—1= 3(x—2) and y—1= —(%) (x—2)
The combined equation of the lines is (y—3x+5)(3y+x—-5) =0

3x% —3y% +8xy—20x—10y+25=0 Ans. : (B)
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(67) If three of the vertices of a parallelogram PQRS are P(1,2),Q(4,6), R(5,7) and S(a,b),
then ...... [T : 1998]
(A) a=2,b=4 (B) a=3,b=4 (C) a=2,b=3 (D) a=2,b=5

Sol. : Diagonals bisect each other,
. (145 7+2)\ _ (a+4 b+6
’ 27 2 - 27 2

a=2 and b=3 Ans. : (O)

(68) A triangle is formed in the first quadrant by a tangent to the curve x)=xZ+bx—b at
f
(1, 1) and coordinate axes. If the area of the triangle is 2, then b = ...... [IIT : 2001]
(A) -1 (B) 3 (c) -3 (D) 1

Sol. :  f(x)=x*+bx—b
f/(x)=2x+b So, (f'@),,=2M+b =2+b
The slope of the tangent at (1, 1) is 2+b.

The equation of the tangent at (1, 1) is y—-1= (2+b) (x—l).

- y 1 1+b
24b 24b  2+b

> <

Y = x) = x> +bx—

2+b 2+b

x Y _
(1+b)  1+b
2+b \

This is the intercept form of the equation of the tangent. B M(1,1

1+b <
Now, OA =5 OB= —(1+b) < 5 A\ > X
The area of the triangle OAB,

\ 4

- 1loa-0B=1 (%) (-1)(1+b)=2  (Given) Figure 8.27

o (1+b)* =—4(2+b)
" 14+b%+2b=—8—4b

. b*+6b+9=0 ie. (b +3)2 =10

- b=-3. Ans. : (O)
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(69) The incentre of the triangle with vertices (1, \/5) (0,0) and (2,0) is ...... [AIEEE : 2002]

) (1) ® 34 © (3
Sol. : A(l, \/5), B(0,0), C(2,0) are vertices of the given triangle.

Now, 4B = [(0-1 +(0-V3) =i¥3-2

BC = \/(2—0)2 +(0-0) =\4+0=2

nd €A = |21 +(0-3) =3 =2

A ABC isanequilateral triangle.

Incentre and centroid coincide.

The centroid of AABC is (1+(;+2, \/§+30+0) = (1,

This point is incentre also.

(70) The triangle formed by vertices (4,0), (-1, -1), (3,5) is ...

o bk

Ans. : (D)
[AIEEE : 2002]

(A) Isosceles and right triangle (B) Isosceles but not right triangle
(C) Right triangle but not isosceles (D) neither right triangle nor isosceles
Sol. : A(4, 0), B(—l, —1) and C(3, 5) are given points,

then AB = \(-1-4) + (-1-0)° = V25+1 = 26,

BC = JG+1P +(5+1) = 16736 = V52

and CA = \/(4—3)2+(0—5)2 = J1+25 = V26

Since AB = CA, the triangle is isosceles

and also BC? = AB® + CA?

The triangle is a right triangle.

Ans. : (A)

(71) Area of the quadrilateral formed by the lines y=mx, y=mx+1,y=nx and y=nx+1 is

[T : 2001]

1

D) Tm=n]
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Sol. : Y

»H
B(0, 1)
C A
€ 0[0.0) > X
v
Figure 8.28

Solving the equations four verties are obtained as

0(0,0), A(-1-,-2-), B(0,1), (-1, 1)

m—n’ m-n n-m’ n—-m
OABC = 2(Area of OAB)

= 2(% base x height)

1
| m=n]|

= (-0 [;5;

(Two vertices O and B are on Y-axis and A =% base x altitude; where altitude = height

= x-coordinate of point A.) Ans. : (D)
(72) m has ....... integer values for the integer values of x-coordinate of the point of intersection of
the lines 3x+4y=9 and y=mx+1. [IIT : 2001]

(A) 2 (B) 0 (C) 4 (D) 1

Sol. : x-coordinate of the point of intersection is,

x:ﬁ:% or _il or % or —is because x is an integer.
3+4m=1, -1, 5 or -5
4dm = -2 -4, 2, -8
m= —%, —1,%, —2 are four values.
Only two values of m out of these, namely —1 and -2 are integers. Ans. : (A)

(73) If the vertices of a triangle are P(2,2), Q(6,—1) and R(7,3) and ps is a median, then equation

of line parallel to p? and passing through (1,-1) is ... [IIT : 2000]

(A) 2x-9y-7=0 (B) 2x-9y-11=0 (C) 2x+9y-11=0 (D) 2x+9y+7=0
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Sol. : P(2,2)

Q(6,-1) 5(1—23 1) R(7,3)

Figure 8.29

1)

The equation of the straight line with slope —% and passing through (1, -1) is

2 2
Slope of pS = B, 9 as S = (

¥t

y+l==2(x-1) ie. 2x+9y+7=0. Ans. : (D)
(74) If a line passing through the origin is perpendicular to the parallel lines 4x+2y=9 and

2x+y+6=0; and it intersects the lines in points P and Q respectively, then O divides PQ in

the ratio ........ . [IIT : 2002]
(A) 1:2 (B) 3:4 (c) 2:1 (D) 4:3
2
Sol. : p-a form of 4x+2y=9 is j;—0+\/2))—0=\/3—0- Here P=%
Lo _2x Y _ 6 - 6
Also p—-o form of 2x+y+6=0 is NCENCERNCE So, P' = N
9
PO _ 20 _ 3
00 T 6 T 4 Ans. : (B)
NG

(75) 1f P(-1,0), 0(0,0) and R(3, 3\/5) are three points, then the equation of the line containing

bisector of ZPQR is = ...... [IIT : 2002]
(A) Bxty=0  (B) x+By=0 (O Brty=o (D) x+By=o
Sol. : Y
»n
. R (3,3V3)

A
.-
L.
D
=
Wy
v
>

Figure 8.30
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Slopeof& = 33\/3_—_002\/5

QR makes an angle of meausre % with positive X-axis.

—g-_ 2
mZROP=rx 3= 3

The bisector of ZRQOP makes an angle of measure % with QHR

and hence it makes an angle of measure 27” with positive X-axis, also the bisector

of ZPQR passes through the origin (0, 0).

The equation of the line containing the bisector is y—0=tan ZT” (x-0)

y:_\/Ex So, \/§x+y:0. Ans. : (O)

(76) If the set of points equidistant from (ay, by) and (ay, by ) is (a; —ap )x+(b,—by)y+c =0, then

Sol. :

(77)

= [AIEEE :2003]
(A)  a? a2 +b7 — b2 (B) (af+a3+bP+3)
(©) a2 +bf —a? 12 (D) 4(a3+b3—af -17)

Let P(x,y) be any point equidistant from A and B.

A(al,bl) and B(az,bz) are given points.

PA = PB = PA> = PB?
(x=ar)” +(y=b1)" = (x=a)" +(y=by)’
at + b —2ax—2byy = a3 + b3 —2ayx—2byy
2(ay—ay)x+2(b —by)y+a3 +b3 —ai —b =0
(a—ay)x+(by —by) y+ % (a3 +63 —af =17 ) =0

Now, (a;—ay)x+(b—by)y+c=0 is the equation of the set of all such points.
c=%(a%+b22—a12—b12) Ans. : (D)

0<0<oa<% isthe measure of an angle. If P =(cos6, sin@) and Q = (cos((z -0), sin(a - 0)),

then Q can be obtained from P by ...... . [IIT : 2002]
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A
B

rotating clockwise by an angle of measure & relative to origin

rotating anticlockwise by an angle of measure ¢ relative to the origin

@

(A)
(B)
(C) reflection of P with respect to a line with slope fano
(D) :

D) reflection of P with respect to a line with slope tan

Sol. : Rotating clockwise at an angle o ; P(cos6, sin@) will be (cos (a—8), sin(a —0)) and rotating

anticlockwise at an angle o P will be (cos(a+86), sin(a+8)).

o sinf—sin(a—0)
The slope of PQ = cosO—cos (a—6))

2c0s % sin20-<

2 2 o
= ~2 = —cotZ
-25in% smwT‘“ 2

—
PQ is perpendicular to the line with slope tan%.

Q can be obtained by reflection of P with respect to a line with slope tan%. Ans. : (D)

(78) If (acost, asint), (bsint, —bcost) and (1, 0) are vertices of a triangle, then the locus of the

centroid is ........ . [AIEEE : 2003]
(A) (Bx+1)>+(3y)* =a®-b? (B) (3x—1)*+(3y)* =a® >
(C) (3x—1)2 + (?)y)2 =a’+b? (D) (3x+ 1)2 + (3y)2 =a’ +b?

Sol. : If (a, ﬁ) is the centroid then,

__acost + bsint +1
N 3

asint — bcost
3

and S =
acost+bsint=3c—1 and asint—bcost=3p3

Squaring and adding, we get a®+b% = (305—1)2 +(3[3)2

The equation of the locus is, (3x—1)2 +(3y)2 =a?+b2. Ans. : (O)
(79) If the non-zero numbers a, b, ¢ are in harmonic progression, then the line §+%+% =0 always
passes through a fixed point and the fixed point is ...... [A.LE.E.E.-2005]
(A) (-1-2) (B) (-12) © (L-3) (D) (1,-2)
Sol. : a4, b, ¢ are in harmonic sequence.
2 _1 1
p=ate
Line % + % + % =0 passes through (1,-2). Ans. : (D)
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(80) Orthocentre of the triangle with vertices (0, 0), (3, 4) and (4, 0) is ... [I.I.T.-2003]

(a) (33 ®) (3.3) © (5-2) ) (3.3)
Sol. : Y
B(@3,4)
M L
(3.b)
-0 N AGo)
Figure 8.31
Slope of 0% = % =% Second method :
o If BN is the altitude, then its equation is x = 3.
- =3
The slope of Am = 3 - x-coordinate of the orthocentre is 3.
The equation of ATl = y-0= _T3 (x—4). Suppose y-coordinate is b.
> >
3x+4y-12=0 (1) | Now, (Slope of OH )(Slope of AB) =-1

©
Similarly, the equation of OL is x—4y=0 (2) | .. (%) (—4) =-1

. 3 L bh=3
Solving (1) and (2), we get orthocentre (3, Z)' 4
.. Orthocenter is (3, %) Ans. : (D)
(81) Three lines 2x+11y-5=0, 4x—3y—2=0 and 24x+7y—-20=0, ...... [AIEEE :2002]
(A) Form a triangle (B) are concurrent

(C) one of them is a bisector of the angle formed by other two (D) None of these

Sol. : The bisectors of the angles formed by 24x+7y—20=0 and 4x-3y—2=0 are,

24x+7y-20 _ + 4x-3y-2
J576+49 = 1649
24x+7y-20 _ + 4x-3y-2
25 - = 3
. o 24x+7y-20 _ 4x-3y-2
Taking positive sign, we get 25y - 5)’

. 24x+7y-20= 5(4x-3y-2)
24x+7y—-20 = 20x-15y—-10

v 4x+22y-10=0

. 2x+11y—=5=0 is the third line. Ans. : (O)
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(82) If the sum of the slopes of the lines represented by x° —2cxy—7y2 =0 is 4 times their product
then ¢ = ....... . [AIEEE : 2004]
(A) 1 (B) -1 (c) 2 (D) -2

Sol. :  x?—2cxy—7y*>=0

7(%)2 +2c(%)—120

Here, m1+m2=E—$ and m1m2=}7

Given that, my+my =4 mymy

=2c — A4
7 7
c=2 Ans. : (O)
(83) 3x+4y=0 is one of lines represented by 6x*> —xy+4cy> =0, then ¢ = ...... [AIEEE
2004]
(A) 1 (B) -l (€) 3 (D) -3
Sol. :  6x%— xy + 4cy2 =0
y y?
6-3 +4c 23 =0 (1)
The line 3x+4y =0 is one of the lines.
Y _ -3 :
Hence, <=7 s a root of (1),
Substituting % = _73 in (1), 6+ % + 4c (%) =0
24 +3+9c=0
c=-3 Ans. : (D)

(84) The line passing through the point of intersection of the lines ax+2by+3b=0 and

bx—2ay—3a =0 and parallel to X-axis is ...... . (a, b) 7&(0, O) [AIEEE : 2005]
(A) below X-axis at a distance % (B) below X-axis at a distance %
(C) above X-axis at a distance % (D) above X-axis at a distance %
Sol. : The equation of a line passing through point of the intersection of two given lines is,
(ax+2by+3b)+k (bx—2ay—3a):O (1)
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The line is parallel to X-axis.

Hence coefficient of x is zero.
a+kb=0. So, k:—%-

Substituting this in (1), (ax+2by+3b)— % (bx—2ay—3a)=0

2(b2+a2)y+3(b2+a2)=0 ie. y=—%, (az+b2;é0>

The required line is below X-axis at distance

oo

Ans. : (B)
(85) Two pairs of lines y2—14y+45=0 and x> —8x+12=0 form a square. The centre of the
incircle is

[T : 2003]
(A) (7,4) (B) (4,7)

Y
Sol. :

N
"/

A B y=>3
> X
(6]
x=2 x=6
Figure 8.32
y? —14y+45=0

s (y-9)(y—-5)=0. gives two lines y=9 and y=5.
Similarly, x? —8x+12=0 gives two lines x=2 and x=6.

The centre of incircle in the square

2+6 549
(%, er ) ie. (4, 7). Ans. : (B)
(86) If one of the lines my2 + (l—mz) Xy —mx? =0 is a bisector of the angle formed by the lines
xy=0, then m =

[AIEEE : 2007]
(A) 2 (B) 1 (c) 2

Sol. : The bisectors of the angle between x=0 and y=0 are y=%x ie. y2_x?>=0

Comparing y2 —x2 =0 with my2 + (l—mz) Xy —mx® =0 , we have
m = 1. (Why not m = -1 ?)

Ans. : (B)
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(87)

Consider the straight lines : Ly :x —y =1, Ly :x+y=1L;: 2x+2y=51,:2x -2y =7

The correct statement is ....... . (Online May 26,2012)
(A) Ly |ILy, L, [| Ly, L intersect L, B) L, LL,,L, |l Ly, L, intersect L,
(O L, LL,,L, | Ly, L, intersect L, D) L, LL,,L; LL;, L, intersect L,

Sol. : Consider the lines, Ly :x -y =1, L, :x+y=1,L;:2x+2y =51, :2x -2y =7
L, L L, is correct statement. (Product of their slopes = —1)
L, L L; is also correct statement. (Product of their slopes = —1)
Now, L, :x +y =1
Ly:2x-2y=7
2x-2(1 —x)=7

2x =2+ 2x =7
X = % and y = _TS
Hence, L, intersect L. Ans. : (D)

The equation of the locus of the midpoint of the line segment intercepted between axes by the

line xcoso + ysina=p (where p is constant) is ....... ) (AIEEE : 2002)
2 2 4 1 1 _ 2 1 1 _ 4
+yr=4 2,2 2 L+ l=2 Ly l_4
(A) X* Y Z (B) x*>+y%=4p (C) 2 2 P2 (D) 2 2 P2

Sol. : The line xcosa + ysina = p intersects X-axis at A(L, 0) and Y-axis at B(O, P ) .
coso sino

Suppose midpoint of AB is M(xl, yl). Then (X1, y1) = (ﬁr ngwg)
cosa = ZL sina = ZL;I
2 2
p P _
From cos® o+ sin>or=1, we get, PR =1
1 1 4
4 4 L =2
S T
. o — L, 1 _ .4
The equation of the locus of the midpoint of AB is 2 2 p?
Ans. : (D)
A (1, k), B(1,1) and C(k1) are the vertices of a right triangle with hypotenuse AC and
if the area of the triangle is 2, then k € .. (AIEEE :2007)
A) {o, 2} B) {-1,3} () {-3 -2} (D) {1, 3}
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Sol. : Y
A(l, k)

B(l, 1) Ck, 1)

"~
v
>

Figure 8.33
Area of A ABC is given to be 2.
1XABxBC =2

Ixlk=1lk -1 =2

(k-1)* =4
k-1 =£2
k=3-1
ke {-1 3} Ans. : (B)
(90) If the point (1, a) lies between the straight lines x + y = 1 and 2(x + y) = 3, then a lies in
interval ....... . (Online May 12, 2012)
(A) (.= B) (1.3 (C)  (~o0,0) (D) (0.2
Y
Sol. : A
34

(1,0)

Figure 8.34 L 5
Since, (1, a) lies between x + y = 1 and 2(x + y) = 3 >
Put x =1 in 2(x + y) = 3.
We get the range of y. Thus,
20+ =3=y=3-1=1
Thus, ‘a’ lies in (0,%). Sol. : (D)
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: Questions with More Than One Correct Answers :

(91) If lines represented by pair of lines 3q2x% + Txy + (4a -5) y2 = (0 are mutually perpendicular,

(A) -2-+i9 (B) -2+4i9 (C) =219 (D) 24

Sol. :  If pair of lines represented by 342x? + Txy +(4a-5) y2 =( are mutually perpendicular,
then Coefficient of x2 + Coefficient of y2 = 0

3a° +4a-5=0

-b ;‘a\/Z — -4 i\llg;:(?’)(_s) — _42ix\§% _ —24_:;\/@ Sol. : (C), (D)

(92) If the area of the triangle is 31 and two of its vertices are (3, 4) and (-4, 6), then the

equation of the locus of the third vertex is ........ .

(A) 2x+7y+28=0 (B) 2x+7y-28=0
(C) 2x+7y-96=0 (D) 2x+7y+96=0
Sol. : Let A (3, 4), B(—4, 6) and C (x, y) be vertices of the triangle.

3 41
D=|-4 6 1
x y 1

Now area of AABC is 31.
31=1|D|
|-2x -7y +34]| = 62
2x—-Ty+34=62 or 2x—-T7y+34=-62
2x+7y+28=0 or 2x+7y—-96 =0 Sol. : (A), (O)
(93) A point lies on the line x+y =3 in such a way that it is equidistant from the lines |x| = | y| .
Then its coordinates are ......
(A) (0,3) (B) (3,0) (C) (-3.0) (D) (0,-3)
Sol. :

N

o > X
"o x‘\\\\l‘
X = ¢' ‘s A X‘JJ

yO >
K o S
v

Figure 8.35
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From |X|=|y|, x—y=0 and x+y=0

: 1 _X Y =+
Bisector of the angle between these lines are N RN

Hence they are y=0 and x=0
Taking y=0, x+y=3 gives (3,0).

Taking x=0, x+y=3 gives (0,3). Ans. : (A), (B)
Second method :

It is obvious that the line x+ y =3 intersects the coordinate axes at A(3, 0) and B(0, 3),

then OA = OB = 3.

Hence, required points are (3, 0) and (0, 3).

(94) S, S,... are squares such that for every n>1 the length of the side of S, is equal to the

length of diagonal of S,,,;. If the length of the side of S; is 10, then forn = ....... ,area of S, is
less than 1. [1IT:1999]
(A) 7 (B) 8 (c) 9 (D) 10

Sol. : If the length of the side of a square is a, then length of its diagonal d = a2

Given that a, = J2. Ayl

a, = q - = 101

(27 @7
Area of §, <l1. So, a,21<1.
<l So, 200 < 2"

27 =128 < 200, 2% =256 > 200

n=2=8,9,10 An

72}

.+ (B), (O), (D)
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