Chapter 10
(STRAIGHT LINES)

10.1 Overview
10.1.1 Slope of a line

If 6 istheangle made by alinewith positive direction of x-axisin anticlockwisedirection,
then the value of tan 0 is called the slope of the line and is denoted by m.

The slope of aline passing through points P(x,, y;) and Q (X, y,) is given by

m=tang = 221
X=X

10.1.2 Angle between two lines Theangle 6 between the two lines having slopesm, and
m, isgiven by

tan0= + (M=)

1+ mm,
If we take the acute angle between two lines, then tan 6 = |—o—2
we e lne acute angle een olines, thentan 0 = 1+rqmz

If the lines are parallel, thenm =m,.
If the lines are perpendicular, then mm, = —1.

10.1.3 Collinearity of three points If three points P (h, k), Q (x,, y,) and R (X,.y,)
Yi—K Y-y

are such that slope of PQ = slope of QR, i.e., =
x—h X-x

o  (h—=x) ¥,—Yy) =(-y) (x,—x,) then they are said to be collinear.

10.1.4 Various forms of the egquation of a line
(i) Ifalineisat adistance aand parallel to x-axis, then the equation of thelineis
y=ta.
(i) If alineis paralel to y-axis at a distance b from y-axis then its equation is
X=xb
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(i)

(iv)

(v)

(vi)

(vii)

EXEMPLAR PROBLEMS — MATHEMATICS

Point-dlopeform : The equation of aline having sope mand passing through the
point (x, y,) isgivenby y -y, =m (X —X)

Two-point-form : The equation of aline passing through two points (x , y,) and
(X, Y,) isgiven by

Slopeintercept form : The equation of theline makingan intercept con y-axisand
having dope misgiven by

y=mx+c
Note that the value of ¢ will be positive or negative as the intercept is made on
the positive or negative side of they-axis, respectively.
Intercept form : The equation of the line making interceptsaand b on x- andy-

axisrespectively isgiven by §+%=1.

Normal form : Suppose anon-vertical lineisknown to uswith following data:

(a) Length of the perpendicular (normal) pfrom originto theline.

(b) Angle » which normal makeswith the positive direction of x-axis.
Then the equation of such alineisgivenby xcos @ +ysin @ =p

10.1.5 General equation of a line

Any eguation of theform Ax + By + C =0, where A and B are simultaneously not zero,
is called the general equation of aline.

Different forms of Ax + By+ C =0

The general form of the line can be reduced to various forms as given below:

(i) Slopeintercept form: If B = 0, thenAx + By + C = 0 can be written as

Y= — X+ — here M=—and c=—
T e— — = + T e— o —
5 5 OrYy=mx+c where 5 5

-C
If B=0,thenx= Twhich isavertica linewhosed opeisnot defined andx-intercept

- —C
is =
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X
(i) Intercept form: If C = O, thenAx + By+ C = 0 can be written as _—C+ _l
A B
Xy _—C _—C
= AT Ay a=—andb=—
lor a+b 1, where A 5

If C =0, thenAx + By + C = 0 can be written as Ax + By = O whichisaline
passing through the origin and therefore has zero intercepts on the axes.

(iii) Normal Form : The normal form of the equation Ax+ By + C=0is
Xcosm+ysin @ =p where,
coso =+ A sne =+ B and p= £ S .
Note: Proper choice of signsisto be made so that p should be always positive.

10.1.6 Distanceof apoint fromaline The perpendicular distance (or simply distance)
d of apoint P(x,,y,) fromthelineAx + By + C = O is given by

|Ax+ By, +C|

Distance between two parallel lines
The distance d between two parallel lines y = mx + ¢ andy = mx + ¢, isgiven by

d=

e-c
d=

2
;‘

10.1.7 Locusand Equation of Locus The curve described by a point which moves
under certain given condition is called its locus. To find the locus of a point P whose
coordinates are (h, k), express the condition involving h and k. Eliminate variables if
any and finally replace h by x and k by y to get the locus of P.

10.1.8 Intersection of two given lines Twolinesax+by+c =0andax+by+
c,=0are

() intersectingif —=—
27

b
b,
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(i) paralel and distinct if :%7&

Qe e
|0

o . b
d f_:_:
(iii) coincidenti

Remarks

(i) Thepoints(x,Y,) and (X, Y,) are on the same side of the line or on the opposite
sideof thelineax+by + c=0, if ax, + by, + candax, + by, + c are of the same
sign or of opposite signsrespectively.

(i) The condition that the linesax + by + ¢ = Oandax + b,y + c= Oare
perpendicular isaa, + bb, = 0.

(iii) The equation of any line through the point of intersection of two linesa,x + by +
c,=0and ax+by+c,=0isax+by+c, +k(ax,+by,+c)=0.Thevaue
of kisdetermined from extra condition givenin the problem.

10.2 Solved Examples

Short Answer Type
Example 1 Find the equation of a line which passes through the point (2, 3) and
makes an angle of 30° with the positive direction of x-axis.

1
Solution Herethe slope of thelineism=tand =tan 30° = ﬁ and the given point is

(2, 3). Therefore, using point slope formula of the equation of aline, we have

y—3=71§(x—2) or X—43y +(33 -2 =0.

Example 2 Find the equation of the line where length of the perpendicular segment
fromtheorigintothelineis4 and theinclination of the perpendicular segment with the
positive direction of x-axisis 30°.

Solution The normal form of the equation of thelineisx cosg + Yy sing = p. Here
p=4and @ =30°. Therefore, the equation of thelineis

xcos30° +ysin 30° =4

3 1
x% tyZ=4 o J3x+y=8
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Example 3 Provethat every straight line has an equation of theformAx+By+ C =0,
where A, B and C are constants.

Proof Givenastraight line, either it cutsthey-axis, or isparallel to or coincident with
it. We know that the equation of alinewhich cutsthey-axis(i.e., it hasy-intercept) can
be put intheformy = mx + b; further, if thelineis parallel to or coincident with the y-
axis, itsequation is of the form x = x,, where x = 0 in the case of coincidence. Both of
these equations are of the form given in the problem and hence the proof.

Example4 Findtheequation of thestraight line passing through (1, 2) and perpendicular
tothelinex+y+7=0.

Solution Let m be the slope of the line whose equation is to be found out which is
perpendicular to thelinex+y + 7 =0. Thedope of thegivenliney=(-1) x—7is—1.
Therefore, using the condition of perpendicularity of lines, we havemx (- 1) = -1
orm=1(Why?)

Hence, the required equation of thelineisy—1=(1) (x—2)ory—-1=x—-2 = X—
y—-1=0.

Example 5 Find the distance between the lines 3x + 4y = 9 and 6x + 8y = 15.
Solution The equations of lines 3x + 4y = 9 and 6x + 8y = 15 may be rewritten as

3X+4-9=0 and 3x+4y—1—§=0
Since, the slope of these lines are same and hence they are parallel to each other.

Therefore, the distance between them is given by

15
-1 3

e | 1

Example 6 Show that the locus of the mid-point of the distance between the axes of

. . . .1 1 4 .
the variable line x coso. + y sina = pis —+-—=— where p is a constant.
X Y

y2

Solution Changing the given equation of the line into intercept form, we have

X + Y =1 which gives the coordinates [—poj and[o, _i],wherethe
p p cosa sna

cosa.  Sina
line intersects x-axis and y-axis, respectively.
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Let (h, k) denote the mid-point of the line segment joining the points
[—p, o] and ( o,.—p,J
cosa sna

Then h——P__ and k=~ P why?)

200sa sSna

Thisgiv&scom:—p and Sina:—p

2n 2k
Squaring and adding we get
2 2
p P~ _ 1 1 4
ww Y e

: 1 4
Therefore, therequired locusis —+—=—.

x>y p

Example 7 If the line joining two points A(2, 0) and B(3, 1) is rotated about A in
anticlock wise direction through an angle of 15°. Find the equation of the linein new

position.
: , . 1-0 )
Solution The slope of the line AB is Ezlor tan45° (Why?) (see Fig.). After

rotation of thelinethrough 15°, the slope of thelineAC in new positionistan 60° = /3

>
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Therefore, the equation of the new lineAC is
y-0=J3(x-2) o y—V3x+2V3 =0
Long Answer Type

3
Example 8 If the dope of aline passing through the point A(3, 2) is 7 then find

points on the line which are 5 units away from the point A.

3
Solution Equation of the line passing through (3, 2) having slope 2 isgiven by

3
2= - -3
y 4(x )

or 4y-3x+1= 0 (1)
Let (h, k) be the points on the line such that

(h=3)2+(k-22= 25 (2) (Why?)
Also, we have

4k-3h+1= 0 (3) (Why?)
3h-1

or k= 4 (@]
Putting the value of kin (2) and on simplifying, we get

25h2—150h - 175= 0 (How?)
or lk—-6h-7= 0
or h+1)(h-7)= 0=>h=-1,h=7

Putting these values of kin (4), we get k =—1 and k = 5. Therefore, the coordinates of
the required points are either (-1, -1) or (7, 5).

Example9 Find the equation to the straight line passing through the point of intersection
of thelines5x—6y—1=0and 3x + 2y + 5= 0 and perpendicul ar to the line 3x — 5y +
11=0.

Solution First we find the point of intersection of lines5x—6y—1=0and X + 2y +

.3
5=0whichis(-1,—1).Alsothesopeof theline3x-5y+11=0 ISE . Therefore,

-5
theslope of theline perpendicular tothislineis 3 (Why?). Hence, the equation of the
required lineisgiven by



172 EXEMPLAR PROBLEMS — MATHEMATICS

-5
+1= — (x+1
y 3 (x+1)

or X+3y+8= 0

Alternatively The equation of any line through the intersection of lines5x—6y—1=0
and3x+2y+5=0is

Bx—6y—1+k(Bx+2y+5)=0 D

o —(5+3K)
Slope of thislineis ———~
or opeo Islinels 61 2k

3
Also, dlopeof theline3x -5y +11=0is 5

Now, both are perpendicular

-(5+3%k) 3
SO T"6r2k 5
or k= 45
Therefore, equation of required linein given by

5x—6y—-1+45(3x+2y+5)= 0
or 5+3y+8= 0

-1

Example 10 A ray of light coming from the point (1, 2) isreflected at apoint A on the
x-axis and then passes through the point (5, 3). Find the coordinates of the point A.

Solution Let theincident ray strike x-axis at the point A whose coordinates be (x, 0).
From the figure, the slope of the reflected ray is given by

tan6= — D
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Again, the lope of theincident ray isgiven by

-2
—9)=z — ?
tan (m —0) 1 (Why?)
6= —2 2
or —tan 6 = 1 2
Solving (1) and (2), we get
3 2 13
— = —— o X= —
5-x x-1 5

Therefore, the required coordinates of the point A are (%3 oj .

Example 11 If one diagonal of asquareisaong theline 8x — 15y = 0 and one of its
vertex is at (1, 2), then find the equation of sides of the square passing through this
vertex.

Solution Let ABCD bethe given sguare and the coordinates of the vertex D be (1, 2).
We are required to find the equations of its sides DC and AD.

A B
N
&
o B
s
¥
D (1,2) C
Fig. 10.3

8
Given that BD isaong the line 8x — 15y = 0, so its dlope is 5 (Why?). The angles
made by BD with sidesAD and DC is 45° (Why?). Let the slope of DC be m. Then

tan 45° = (Why?)
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or 15+8n= 15m-8

23
or 7m= 23, whichgivesm= 7

Therefore, the equation of the side DC is given by

23
y—2= e X—1)or23x—7y—9=0.

Similarly, the equation of another side AD isgiven by
-7
y—2= >3 (x=1) or 7x+23y—-53=0.

ObjectiveTypeQuestions
Each of the Examples 12 to 20 hasfour possible options out of which only oneoptionis
correct. Choose the correct option (M.C.Q.).
Example 12 Theinclination of the line x —y + 3 = 0 with the positive direction of
X-axisis

(A) 45° (B) 135° (C) —45° (D) —135°
Solution (A) is the correct answer. The eguation of the line x —y + 3 = 0 can be
rewrittenasy =x + 3= m=tan6 = 1 and hence 6 = 45°.
Example 13 Thetwo linesax + by = cand a’x + b'y = ¢’ are perpendicular if

(A) aa’ +bb" =0 (B) ab’” = ba’

(C) ab+ab’ =0 (D) ab’ +ba’ =0

. _ . —a
Solution (A) iscorrect answer. Slope of thelineax + by =cis 5

!

—-a
and the slope of thelineax + by = ¢’ is e The lines are perpendicular if

_ 3
tan 0 = 5 x (1
—-a)(-—-a
(F) [TJ =-1 or aa +bb =0 (Why?)

Example 14 The equation of the line passing through (1, 2) and perpendicular to
X+y+7=0is
(A) y=x+1=0 (B) y—=x—-1=0
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(C) y—x+2=0 (D) y—=x-2=0.
Solution (B) isthe correct answer. Let the slope of the line be m. Then, its equation
passing through (1, 2) isgiven by

y—2= m(x-1) D
Again, thislineisperpendicular tothegivenlinex +y+7=0whosedopeis—1 (Why?)
Therefore, we have m(-1)= -1
or m= 1
Hence, therequired equation of thelineisobtained by putting the valueof min (1), i.e.,
y—2= x-1
or y—-x—-1= 0

Example 15 The distance of the point P (1, — 3) from theline2y —3x =4 is
7
(A) 13 (B) E\/ﬁ (C) i3 (D) None of these

Solution (A) isthe correct answer. The distance of the point P (1, — 3) from the line

2y—3x —4=0isthelength of perpendicular from the point to the linewhichisgiven

by
2(-3)-3-4|

Example 16 The coordinates of the foot of the perpendicular from the point (2, 3) on
thelinex+y—-11=0are

Solution (B) is the correct choice. Let (h, k) be the coordinates of the foot of the
perpendicular from the point (2, 3) on theline x + y — 11 = 0. Then, the slope of the

k-3
perpendicular lineis hoo .Agan the dope of thegivenlinex+y—-11=0is-1
(why?)
Using the condition of perpendicularity of lines, we have
(k-3)
p3) D= -1 (Why?)

or k—h= 1 1
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Since (h, K) lieson the given line, we have,
h+k—11= 0 or h+k=11 (2

Solving (1) and (2), weget h =5 and k= 6. Thus (5, 6) are the required coordinates of
the foot of the perpendicular.

Example17 Theintercept cut off by alinefromy-axisistwice than that from x-axis,
and the line passes through the point (1, 2). The equation of thelineis

(A) x+y=4 (B) 2x+y+4=0

(C) x-y=4 (D) x-y+4=0
Solution (A) isthe correct choice. Let the line make intercept ‘a’ on x-axis. Then, it
makes intercept ‘2a’ ony-axis. Therefore, the equation of thelineis given by

§+l=1

a 2a

It passes through (1, 2), so, we have

E+£=10r a=2
a 2a

Therefore, the required equation of thelineis given by

X, ¥
—4+==1 =
> or 2x+y=4

Example 18 A line passesthrough P (1, 2) such that itsintercept between the axesis
bisected at P The equation of thelineis

(A) x+2y=5 (B) x-y+1=0

(C) x+y-3=0 (D) 2x+y-4=0
Solution  The correct choice is (D). We know that the equation of a line making
intercepts a and b withx-axis and y-axis, respectively, is given by

Xy
Z4i=1,
a+b

0 0+b
Here we have 12% and 2= % , (Why?)

which givea =2 and b = 4. Therefore, the required equation of thelineis given by
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231 o 2x+y—-4=0
2 4
Example 19 Thereflection of the point (4, — 13) about theline5x +y+6 =01is

Solution The correct choiceis (A). Let (h, k) bethe point of reflection of the given point
(4,—13) about theline5x +y + 6 =0. Themid-point of theline segment joining points (h, K)
and (4, —13) isgiven by

h+4 k-13
22 (Why?)

Thispoint lies on the given line, so we have

h+4) k-1
S(Lj+ 23+6:0

2
or 5h+k+19=0 (2)
k+13

Againthedopeof thelinejoining points (h, k) and (4, —13) isgiven by h-4 - Thisline
_ _ _ . (k+3)
is perpendicular to the given line and hence (-5 il -1 (Why?)
Thisgives bk+65= h-4

or h-5%-69= 0 (2

On solving (1) and (2), we get h = -1 and k = —14. Thus the point (-1, — 14) isthe
reflection of the given point.
Example 20 A point moves such that its distance from the point (4, 0) is half that of
its distance from the line x = 16. The locus of the point is

(A) 3% +42=192 (B) 4% +3y*=192

(C) x2+y*=192 (D) None of these
Solution The correct choiceis (A). Let (h, k) be the coordinates of the moving point.
Then, we have

(h 16 )
J(h=27+12 = %L h_16 (Why?)



178

or

EXEMPLAR PROBLEMS — MATHEMATICS

1
(h-42+k= 7 (h-16)

4(h2—8h+16+K) = h?—32h+256
3R+ 4K = 192

Hence, the required locusis given by 3x2+4y? =192

10.3 EXERCISE |

Short Answer Type Questions

1.

2.

10.

11.

Find the equation of the straight line which passes through the point (1, — 2) and
cuts off equal intercepts from axes.

Find the equation of theline passing through the point (5, 2) and perpendicular to
thelinejoining the points (2, 3) and (3, —1).

Find the angle between thelinesy = (2 —/3) (x + 5) andy = (2 + /3) (x—7).
Find the equation of the lines which passes through the point (3, 4) and cuts off
intercepts from the coordinate axes such that their sumis 14.

Find the points on the line x + y = 4 which lie at a unit distance from the line
4x + 3y = 10.

X X
Show that the tangent of an angle between the lines E+%=1 and 5_%21 is

2ab
a’-b?’

Find the equation of lines passing through (1, 2) and making angle 30° with
y-axis.

Find the equation of theline passing through the point of intersection of 2x+ y =
5and x + 3y + 8 = 0 and parallel to theline 3x+ 4y = 7.

For what values of a and b the intercepts cut off on the coordinate axes by the
lineax + by + 8 =0areequal inlength but oppositein signsto those cut off by the
line 2x — 3y + 6 = 0 on the axes.

If the intercept of aline between the coordinate axesisdivided by the point (-5,
4) intheratio 1 : 2, then find the equation of theline.

Find the equation of a straight line on which length of perpendicular from the
originisfour unitsand theline makesan angle of 120° with the positive direction
of x-axis.
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[Hint: Use normal form, here ¢ =30°.]

Find the equation of one of the sides of an isosceles right angled triangle whose
hypotenuseis given by 3x + 4y = 4 and the opposite vertex of the hypotenuseis
2, 2).

Long Answer Type

13.

14.

15.

16.

17.

18.

19.

If the equation of the base of an equilatera triangleisx + y =2 and the vertex is
(2, - 1), then find the length of the side of the triangle.

[Hint: Find length of perpendicular (p) from (2, — 1) tothelineand usep=1sn
60°, where | isthe length of side of the triangle].

A variable line passes through a fixed point P. The algebraic sum of the
perpendiculars drawn from the points (2, 0), (0, 2) and (1, 1) onthelineis zero.
Find the coordinates of the point P.

[Hint: Let the dope of the line be m. Then the equation of the line passing
through the fixed point P (x, y,) isy —y, =m(x —X,). Taking the algebraic sum
of perpendicular distances equal to zero, wegety —1=m(x—1). Thus(x,,y,)
is(1,1).]

In what direction should aline be drawn through the point (1, 2) so that its point

of intersection with thelinex + y = 4 isat adistance 3 from the given paint.

A straight line moves so that the sum of the reciprocal s of itsintercepts made on
axesis constant. Show that the line passes through a fixed point.

X 11 1
[Hint: ;Jr%:lwhere a—!—b= constant = E(say). This implies that

k k
;+5=12 line passes through the fixed point (k, k).]

Find the equation of the line which passes through the point (- 4, 3) and the
portion of the line intercepted between the axesisdivided internally in theratio
5: 3 by thispoint.

Find the eguations of the lines through the point of intersection of the lines
7
X—y+1=0and2x— 3y + 5=0and whose distance from the point (3, 2) is 5

If the sum of the distances of amoving point in aplane from the axesis 1, then
find thelocusof thepoint. [Hint: Giventhat |X +|y| = 1, which givesfour sides
of a square.]
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20.

21.
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P, P, are points on either of thetwo linesy — 3 |x| =2 at adistance of 5 units
fromtheir point of intersection. Find the coordinates of thefoot of perpendiculars
drawn from P,, P, on the bisector of the angle between the given lines.

[Hint: Linesarey = {[3x+2andy =— /3 x+ 2 according as x > 0 or x<O0.

y-axis is the bisector of the angles between the lines. P, P, are the points on
these lines at a distance of 5 units from the point of intersection of these lines
which have a point on y-axis as common foot of perpendiculars from these
points. They-coordinate of thefoot of the perpendicular isgiven by 2+ 5 cos30°.]

X
If p isthe length of perpendicular from the origin on the line g+%= land &,

p?, b? are in A.P, then show that & + b*= 0.

ObjectiveTypeQuestions

Choose the correct answer from the given four options in Exercises 22 to 41

22.

23.

24,

25.

26.

A line cutting off intercept — 3 from the y-axis and the tengent at angle to the x-

.. 3 o
aX|S|s§,|tsequat|on|s

(A) 59y-3x+15=0 (B) 3y—-5x+15=0

(© 5-3x-15=0 (D) None of these

Slope of aline which cuts off intercepts of equal lengths on the axesis
(A) -1 (B) -0

€ 2 (D) 3

Theequation of the straight line passing through the point (3, 2) and perpendicul ar
totheliney=xis

(A) x-y=5 (B) x+y=5

(C) x+y=1 (D) x-y=1

The equation of theline passing through the point (1, 2) and perpendicular to the
linex+y+1=0is

(A) y=x+1 =0 (B) y—x-1=0

(C) y—-x+2 =0 (D) y—=x—-2 =0

The tangent of angle between the lines whose intercepts on the axes are a, —b
and b, — a, respectively, is



27.

28.

29.

30.

31.
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a’-b? b? —a?
(B)
ab 2

(A)

b? —a?
2ab

(© (D) None of these

If the line §+%=1 passes through the points (2, —3) and (4, —5), then (a, b) is

The distance of the point of intersection of thelines2x—3y+5=0and 3x + 4y =0
fromtheline5x—2y =0is

130 13 130
(A) 17955 N (B) 775 729 (© 2 (D) None of these

The equations of the lineswhich passthrough the point (3, —2) and areinclined at
60° totheline /3 x+y=11is

(A) y+2=0, 3x-y-2-3/3=0
(B) x=2=0, {/3x-y+2+3,/3=0
(C) JS3x-y-2-33=0

(D) None of these

The equations of the lines passing through the point (1, 0) and at a distance ?3
fromtheorigin, are

(A) VBx+ y-43=03x-y-3=0

(B) 3x+y+J3=0,{3x—y +43=0

(C) Xx+yBY-yB=0Xx—y3Yy 3 =0

(D) None of these.
The distance between the linesy = mx + c,andy = mx + ¢, is

—% G-

lg-c|
RN N e (D) ©
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32.

33.

34.

35.

36.

37.

38.

39.
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The coordinates of the foot of perpendiculars from the point (2, 3) on the line

y =3x+4isgiven by
wEY 3D o9 ek

If the coordinates of the middle point of the portion of alineintercepted between
the coordinate axesis (3, 2), then the equation of the line will be

(A) x+3y=12 (B) 3x+2y=12 (C) 4x-3y=6 (D) 5x—-2y=10
Equation of the line passing through (1, 2) and parallel totheliney =3 —1is
(A) y+2=x+1 (B) y+2=3(x +1)

C© y-2=3(x -1 (D) y=-2=x-1

Equations of diagonals of the square formed by thelinesx =0,y =0, x=1 and
y=1lare

(A) y=x, y+x=1 (B) y=x, x+y=2

1
©C) y=x y+x=§ (D) y=2x, y+2x=1

For specifying astraight line, how many geometrical parametersshould beknown?
(A) 1 (B) 2 (C) 4 (D) 3

The point (4, 1) undergoes the following two successive transformations :

() Reflection about theliney =x

(i) Translation through adistance 2 unitsalong the positive x-axis

Then the final coordinates of the point are

77
(A) (4.3 (B) 3.4 © 14 (D) [2—2]
A point equidistant from the lines 4x + 3y + 10 = 0, 5x — 12y + 26 = 0 and
X +24y—50=0is
(A) 1.1 (B) 1.1 (© (0.0 (D) 0.

A line passes through (2, 2) and is perpendicular to the line 3x + y = 3. Itsy-
interceptis

1 2 4
A) 3 ®) 3 © 1 0) 3



40.

41.
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Theratioinwhich theline 3x + 4y + 2 = 0 dividesthe distance between the lines

3X+4y+5=0and3x+4y—-5=0is

(A) 1:2 (B) 3:7 (C) 2:3 (D) 2:5

One vertex of the equilatera triangle with centroid at the origin and one side as

X+y—-2=0is

[Hint: Let ABC be the equilatera triangle with vertex A (h, k) and let D (o, B)
200+ h 2B+ k

be the point on BC. Then 3 =0= 3 Alsoa + -2 =0 and
(k-0)

—_— -1)=-1].

Lh—OJX( ) ]

Fill intheblank in Exercises42 to 47.

42.

43.

44,

45.
46.

47.

If & b, c areinA.P, then the straight lines ax + by + ¢ = 0 will always pass
through .

The line which cuts off equal intercept from the axes and pass through
the point (1, -2) is .

Equations of thelinesthrough the point (3, 2) and making an angle of 45° with
thelinex -2y =3 ae____ .

The points (3, 4) and (2, — 6) are situatedonthe  of thelinex -4y —-8=0.
A point moves so that square of itsdistance from the point (3, —2) isnumerically
equal toitsdistancefromtheline 5x— 12y = 3. Theequation of itslocusis .

L ocusof the mid-pointsof the portion of thelinex sin 6 +y cos6 = pintercepted
between the axes is .

State whether the statements in Exercises 48 to 56 are true or false. Justify.

48.

49.
50.

51.

52.

If thevertices of atriangle haveintegral coordinates, then thetriangle can not be
equilateral.

ThepointsA (-2, 1), B (0, 5), C (-1, 2) are collinear.
Equation of theline passing through the point (a cos0, asin®) and perpendicular
tothelinexsec6 +ycosec 6= aisxcosd —ysno=asin 20.

The straight line 5x + 4y = 0 passes through the point of intersection of the
straight linesx+2y—10=0and 2x+y+5=0.

Thevertex of an equilateral triangleis (2, 3) and the equation of the oppositesideis
X +y = 2. Then the other two Sidesarey —3= (2 + f3) (x—2).
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53.

54.

55.

56.

EXEMPLAR PROBLEMS — MATHEMATICS

The equation of thelinejoining the point (3, 5) to the point of intersection of the
lines4x +y—1=0and 7 — 3y — 35 = 0 isequidistant from the points (0, 0) and
(8, 34).

Xy : 1 1 1 _
Theline ;+B=1 movesin such away that ?JFF:? , Wherecisaconstant.

The locus of the foot of the perpendicular from the origin on the given lineis
X2+ Y =C2

Thelinesax +2y + 1 =0, bx + 3y + 1 =0 and cx+ 4y + 1 = 0 are concurrent if
a b, caein GP.

Linejoining the points (3, —4) and (— 2, 6) isperpendicular to thelinejoining the
points (=3, 6) and (9, —18).

Match the questions given under Column C, with their appropriate answers given
under the Column C, in Exercises 57 to 59.

57.

(a)

(b)

(c)

58.

(a)

Column C, Column C,
The coordinates of the points 0 B1),(-7,1)
P and Q on theline x + By = 13 which
are at adistance of 2 units from the
linel2x -5y + 26 =0 are

. : : N 111 7
The coordinates of the point on theline (i) (—— ,—) ' [_Ti)

X +y =4, which are at a unit distance
fromtheline4x + 3y— 10=0are

. . : 12 16
The coordinates of the point on the line (iii) (1. Ej : [—3, Ej

joiningA (-2, 5) and B (3, 1) such
that AP = PQ = QB are
The value of the A, if thelines
(2x+3y+4) +A(6x—y+12)=0are
Column C, Column C,

parallel toy-axisis (i) A=—



(b)

(c)
(d)

59.

(a)

(b)

(c)

(d)
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1
perpendicular to 7x +y—-4=0is (i) X=—§
: 17
passes through (1, 2) is (iii) 7»=—Zl
parallel tox axisis (iv) A=3
The equation of the line through the intersection of the lines 2x— 3y = 0 and

4x—5y = 2 and

Column C, Column C,
throughthepoint (2, 1) is (i 2x-y=4
perpendicular totheline (i) x+y-5=0
X+2y+1=0is
parald totheline (iii) x-y-1=0
3Xx—4y+5=0is
equally inclined to the axesis (iv) 3x—-4y-1=0

e O e ——



