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Exercise 10.1

Q1 Draw a quadrilateral in the Cartesian plane, whose vertices are (- 4, 5), (0, 7),
(5, - 5) and (- 4, -2). Also, find its area.

Answer. Let ABCD be the given quadrilateral with vertices A (-4, 5), B (0, 7), C (5, =5), and D (-4, -2).
Then, by plotting A, B, C, and D on the Cartesian plane and joining AB, BC, CD, and DA, the given
quadrilateral can be drawn as

,

{0, Tie "

To find the area of quadrilateral ABCD, we draw one diagonal, say AC.
Accordingly, area (ABCD) = area (AABC) + area (AACD)
We know that the area of a triangle whose vertices are (z1,41) , (z2,%2) , and (x3,ys) is

Sler (y2 — ys) + 22 (3 — 11) + 23 (31 — 32) |
Therefore, area of AABC

1

= 5| —4(7+5) + 0(~5 — 5) + 5(5 — 7)| unit *
1

= 5| —4(12) + 5(~2)| unit 2

1 o 2
=§|—48—10|umt

1 . 2
—§|—58|U_'ﬂ_lt

1
=§><58unjt2

= 29 unit *



Area of AACD

= 51— 4(~5+2) +5(-2 — 5) + (~4)(5 + 5)| unit

% — 4(—3) + 5(—7) — 4(10)| unit 2

1 v &
= 512 — 35 — 40| unit

= 3| — 63| unit *
= 62—3 unit 2
Thus, area (ABCD)

== (29 + %) unit 2 = —58263 unit ? = % unit ?

i
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Q2 The base of an equilateral triangle with side 2a lies along the y-axis such that the mid-point of the
base is at the origin.
Find vertices of the triangle.

Answer. Let ABC be the given equilateral triangle with side 2a.Accordingly, AB =BC=CA =2a

Assume that base BC lies along the y-axis such that the mid-point of BC is at the origin.

i.e., BO = OC = a, where O is the origin.

Now, it is clear that the coordinates of point C are (0, a), while the coordinates of point B are (0, -a).

It is known that the line joining a vertex of an equilateral triangle with the mid-point of its opposite side
is perpendicular.

Hence, vertex A lies on the y-axis.

On applying Pythagoras theorem to AAOC, we obtain
(AC)? = (0A)? + (0C)*

= (2a)? = (0A)? + a?

= 4a® — a® = (0A)?

=3 (OAY = 8a’

= 0A =+3a

.. Coordinates of point A = ( :I:\/'Ea, 0)

Thus, the vertices of the given equilateral triangle are (0, a), (0, —a), and (v/3a,0) or



ku, CI'], I\U-’ 7“;, CRLAVL

{"—\/'Sﬂ,n)-
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Q3 Find the distance between P (z1,y;) and Q (3, y2) when :
(i) PQ is parallel to the y-axis, (ii) PQ is parallel to the x-axis.

Answer. The given points are P(z1, 1) .4 Q (22, %2)-
(i) When PQ is parallel to the y-axis, &; = x».
In this case, distance between P and Q

= \/{332 —21)" + (1 — )’

=y (y2 — Si'l)2

= |2 — y
(if) When PQ is parallel to the x-axis, y; = ¥y, .
In this case, distance between P and Q

= (o2 22) + (12— )

= /(@2 — 1)’

= |z2 — a1
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Q4 Find a point on the x-axis, which is equidistant from the points (7, 6) and (3, 4).

Answer. Let (a, 0) be the point on the x axis that is equidistant from the points (7, 6) and (3, 4).
Accordingly, \/(7 —a)?+ (6 —0)> = /(3 —a)?> + (4 — 0)?
= V49 + a? — 14a + 36 = /9 + a? — 6a + 16

= va? — 14a + 85 = vVa?2 — 6a + 25
On squaring both sides, we obtain
a® — 14a + 85 = a® — 6a + 25
= -14a+6a=25-85
= —-8a=-60
60 15

Fo=F =3
15

Thus, the required point on the x-axis is (T’ 0) -
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Q5 Find the slope of a line, which passes through the origin, and the mid-point of the
line segment joining the points P (0, — 4) and B (8, 0)



Answer. The coordinates of the mid-point of the line segment joining the points
P (0, -4) and B (8, 0) are
It is known that the slope (m) of a non-vertical line passing through the points (x1, y1) and (x2, y2) is

. Ya—ih
glven b\jm = H,:ﬂ‘z ?é 1.

Therefore, the slope of the line passing through (0, 0) and (4, -2) is

20 _ -2 _ _1

4-0 — 4 - 27
Hence, the required slope of the line is —%.
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Q6 Without using the Pythagoras theorem, show that the points (4, 4), (3, 5) and
(-1, 1) are the vertices of a right angled triangle.

Answer. The vertices of the given triangle are A (4, 4), B (3, 5),and C (-1, -1).
It is known that the slope (m) of a non-vertical line passing through the points (x;,y;) and (zs,y3) is

given by m = %,wg £z .
~Slope of AB (ml) = g 1-_1

3-4
Slope of BC (m2) = :i:g === %

Slope of CA(m3) = 17 =2 =1
It is observed that mIm3 = -1

This shows that line segments AB and CA are perpendicular to each other

i.e., the given triangle is right-angled at A (4, 4).

Thus, the points (4, 4), (3, 5), and (-1, —1) are the vertices of a right-angled triangle.
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Q7 Find the slope of the line, which makes an angle of 30° with the positive direction
of y-axis measured anticlockwise.

Answer. If a line makes an angle of 30° with the positive direction of the y-axis measured anticlockwise,
then the angle made by the line with the positive direction of the x-axis measured anticlockwise is 90° +

30°=120°
WY

o0° + 307

A

4~
¥

hne

1F1."|

Thiie the <lane af the siven line i< tan 120° = tan (180° — AD°) = —tan AN°® — —./2
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08 Find the value of x for which the points (x, - 1), (2,1) and (4, 5) are collinear.

Answer. If points A (x, -1), B (2, 1), and C (4, 5) are collinear, then
Slope of AB = Slope of BC

22—z -2

1+1 4
HeR T3

2
=2=4- 2z
= 2r=2
e e |

Thus, the required value of x is 1.
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Q9 Without using distance formula, show that points (- 2, - 1), (4, 0), (3, 3) and (-3, 2)
are the vertices of a parallelogram.

Answer. Let points (-2, -1), (4, 0), (3, 3), and (-3, 2) be respectively denoted by A, B, C, and D.

D{(-3.2) (33

A(-2.-1) B(4,0)

W W §
Slope of AB= — = <

_ 2-3 -1 _ 1
Slope of (D= S = =3

= Slope of AB = Slope of CD
= AB and CD are parallel to each other.

Now, slope of BC == g%g 3 —_3

Slope of AD = = % = _il ==3
= Slope of BC = Slope of AD

= BC and AD are parallel to each other.

Therefore, both pairs of opposite sides of quadrilateral ABCD are parallel. Hence, ABCD is a
parallelogram.

Thus, points (-2, -1), (4, 0), (3, 3), and (-3, 2) are the vertices of a parallelogram.
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Q10 Find the angle between the x-axis and the line joining the points (3,-1) and (4,-2).

Answer. The slope of the line joining the points (3, -1) and (4, -2) ism = _2:;1} =-241=-1.

Now, the inclination (0 ) of the line joining the points (3, —1) and (4, - 2) is given by

tan 6= -1

= 0= (90° +45°) = 135°

Thus, the angle between the x-axis and the line joining the points (3, -1) and (4, -2) is 135°.
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Q11 The slope of a line is double of the slope of another line. If tangent of the angle
between them is %, find the slopes of the lines.

Answer. Let m; and m be the slopes of the two given lines such that.m; = 2m.
We know that if Bisthe angle between the lines 11 and 12 with slopes m1 and m2, then tanf = |

1
=

e L
l+m;m2

It is given that the tangent of the angle between the two lines is

i Lo m—2m
"3 7| 1+(2m)m

1 _ —m
= 3 | 1+2m?

1 —m 1 —m — _m
T T X (1+2m2) 1+2m?
Casel

1 _="
=~ 3 = Teamd

=14 2m? = -3m
=2m*+3m+1=0
=2m’+2m+m+1=0
= (m+1)(2m+1)=0
=m=-lorm=—

If m = -1, then the slopes of the lines are -1 and -2.

If m= —21, then the slopes of the lines are — % and -1.

2 2
Case I
1__m
3 7 142m?

=2m?+1=23m
=2m*—-3m+1=0
=2m>—-2m-m+1=0
=2m(m—1)—1(m—-1)=0
=(m-1)(2m—-1)=0
=>m=10rm=%

TE amm — 1 blamen e mlmemmm mF bl m Tl mm mmm 1 mem A M
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If m = 3, then the slopes of the lines are 5 and 1.

Hence, the slopes of the lines are -1 and -2 or —% and -1or1and2or % and 1.
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Q12 A line passes through (z1,y1) and (h, k).If slope of the line is m, show that k — y;

k
Answer. The slope of the line passing through (z1,y;) and (h, k) is —yi.

It is given that the slope of the line is m.
k—mn
g
> k—y1=m(h—x1)

Hence, k — y1 = m (h — z1)
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Q13 If three points (h, 0), (a, b) and (0, k) lie on a line, show that % + % g ]

Answer. If the points A (h, 0), B (a, b), and C (0, k) lie on a line, then
Slope of AB = Slope of BC

b0 kb
a-h ~ O-a

b kb
:}a—h_?

= —ab=(k—b)(a—h)
= —ab = ka — kh — ab + bh
= ka + bh = kh

On dividing both sides by kh, we obtain
ka bh kh

EJFE kh
=:~—+—=1

Hence, + & +% =1
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Q14 Consider the following population and year graph (Fig 10.10), find the slope of the

line AB and using it, find what will be the population in the year 2010?

v

A
g e
& 1029 =
F -~
o B

- ~~ (1995, 97
g - A '
B A
2 9] (198592
-
-~

= m(h - :81).



| & X

0| 1985 199 1995 2000 2005 2010

Years

Answer. Since line AB passes through points A (1985, 92) and B (1995, 97), its slope is \*\frac{97-92}

{1995-1985}=\frac{5}{10}=\frac{1}{2}\)
Let y be the population in the year 2010. Then, according to the given graph, line AB must pass through

point C (2010, v).

.Slope of AB = Slope of BC
1 y-97

= 3 = T010-1995
1 oy

3=

= % =y-—97

=y—97T="7.5

= y="75+97=104.5
Thus, the slope of line AB is %, while in the year 2010, the population will be 104.5 crores.
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Exercise 10.2

Q1 Write the equations for the x-and y-axes.

Answer. The y-coordinate of every point on the x-axis is 0.
Therefore, the equation of the x-axis isy = 0.

The x-coordinate of every point on the y-axis is 0.
Therefore, the equation of the y-axis isx = 0.
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Q2 Passing through the point (- 4, 3) with slope %

Answer.
We know that the equation of the line passing through

point (zg,¥yp) , whose slope ism, is (y — y) = m (z — o)
Thus, the equation of the line passing through point (—4,
3), whose slope is %

(y—3)=3(z+4)

2y —3)=z+4



2y—6=x4+4
ie,z—2y+10=0
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Q3 Passing through (0, 0) with slope m.
Answer.
We know that the equation of the line passing through
point (xg,%p), whose slope ism, is (y — y9) = m (z — x9)
Thus, the equation of the line passing through point (0, 0), whose slope is m,is
(y-0)=m(x -0)
ie,y=mx
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Q4 Passing through (2, 24/3) and inclined with the x-axis at an angle of 75°.

Answer. The slope of the line that inclines with the x-axis at an angle of 75° is
m = tan 75°

Vil
1+L
. G oy tand5’+tan30° N S B 5 |
= m = tan(45° 4 30°) = = = T = WV

)

We know that the equation of the line passing th.rough
point (zg,y), whose slope ism, is (y — yg) = m (z — xg)

Thus, if a line passes though (2, 2\@] and inclines with
the z -axis at an angle of 75°, then the equation of the

line is given as

(y—2v3) = L (z-2)

(y—2v3)(V3-1) = (v3+1)(z-2)
y(v3-1)-2V3(v3-1) =2(vV3+1) - 2(vV3+1)
(V3+1)z—(vV3-1)y=2v3+2-6+2V3
(V3+1)z— (vV3—1)y=4v3 -4

ie. (vV3+1)z—(v3—-1)y=4(v3-1)
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Q5 Intersecting the x-axis at a distance of 3 units to the left of origin with slope -2.

Answer. It is known that if a line with slope m makes x-intercept d, then the equation of the line is given

ag



y=m(x —d)

For the line intersecting the x-axis at a distance of 3 units to the left of the origin, d = -3.
The slope of the line is given as m = -2

Thus, the required equation of the given line is

y=-2[x-(-3)]

y=-2x-6

ie,2x+y+6=0
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Q6 Intersecting the y-axis at a distance of 2 units above the origin and making an
angle of 30° with positive direction of the x-axis.

Answer. It is known that if a line with slope m makes y-intercept c, then the equation of the line is given
as
y=mx+c

Here, ¢ = 2 and m = tan 30°

Thus, the required equation of the given line is

—: 3
Y= V,z_’z+2
_:c+21,/§
V3
V3y =z + 23

e,z —V3y+2vV3=0
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Q7 Passing through the points (-1, 1) and (2, - 4).

Answer. It is known that the equation of the line passing through

points (1,31) and (#a,9;) 8y — 41 = =— (2 — x1)

Ty—Iy

Therefore, the equation of the line passing through the points (-1, 1) and(2, -4) is
=1 =37 E+1)
y-1)=7E+1)
3(y—1)=-5(z+1)
3y—3=-5x—-5
ie,bx+3y+2=0
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Q8 Perpendicular distance from the origin is 5 units and the angle made by the

SN [ [ R SR e ot anD



perpendicular witn tne posiuve x-dxis 1s su .

Answer. If p is the length of the normal from the origin to a line and o is the angle made by the normal
with the positive direction of the x-axis,

then the equation of the line is given by xcos w + v sin @ = p.

Here, p = 5 units and o = 30°

Thus, the required equation of the given line is

x cos 30° +ysin 30°=5

ma";—i +y- -% =5

ie.,v3z+y=10
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Q9 The vertices of APQR are P (2, 1), Q (-2, 3) and R (4, 5). Find equation of the
median through the vertex R.

Answer. It is given that the vertices of APQR are P (2, 1), Q (-2, 3), and R (4, 5).

Let RL be the median through vertex R. Accordingly, L is the mid-point of PQ.
By mid-point formula, the coordinates of point L are given by (22;2 y 1%3) =:(0,2)

P(2,1)

3) (4, 5)

It is known that the equation of the line passing through

points (z1,y;) and (22,%2) sy —y1 = 2—(z — @)

Ta—Tq

Therefore, the equation of RL can be determined by substituting (x1, y1) = (4, 5) and (x2, y2) = (0, 2).
Hence, y — 5 = %(m —4)

Sy—5=—(z—4)

= 4(y—5) =3(z—4)

= 4y — 20 = 3z — 12

=3z —4y+8=0

Thus, the required equation of the median through vertex Ris 3z — 4y + 8 = 0
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Q10 Find the equation of the line passing through (-3, 5) and perpendicular to the line
through the points (2, 5) and (-3, 6).



L Y 1
-3-2 ~ -5
We know that two non-vertical lines are perpendicular to each other if and only if their slopes are
negative reciprocals of each other.
1 1

Therefore, slope of the line perpendicular to the line = — - = — ( } =9

Answer. The slope of the line joining the points (2, 5) and (-3, 6) is m =

i

B
through the points (2, 5) and (-3, 6)
Now, the equation of the line passing through point (-3, 5), whose slope is 5, is
(y —5) =5(z + 3)

y—5=>5x+15

ie,dbz—y+20=0
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Q11 A line perpendicular to the line segment joining the points (1, 0) and (2, 3) divides
it in the ratio 1: n. Find the equation of the line.

Answer. According to the section formula,

the coordinates of the point that divides the line segment joining the points (1, 0) and (2, 3) in the ratio
1: n is given by

(n{1)+1{2} n(0)+1(3) ) _ (n+2 3 )

1+n 7 1+n n+l? n+l

The slope of the line joining the points (1, 0) and (2, 3) is

3-0

P

We know that two non-vertical lines are perpendicular to each other if and only if their slopes are
negative reciprocals of each other.

Therefore, slope of the line that is perpendicular to the line joining the points (1, 0) and (2, 3)
1 _ _ 1

m 3
Now, the equation of the line passing through

m =

n+2 3 gl
Sl iy ]
(n e ) and whose slope is is given by

(Vmie) 5 (E- 50)
=3[(n+1)y—3]=—[z(n+1)— (n+2)]
=23n+l)y-9=—-(r+l)z+n+2
= (1+n)z+3(1l+n)y=n+11
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Q12 Find the equation of a line that cuts off equal intercepts on the coordinate axes
and passes through the point (2, 3).

Answer. The equation of a line in the intercept form is
E+3=1 ...(3)

Tlawm = mmed lhmcas dlam b memmemte me o2 mend er mermn mmnemm bl
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It is given that the line cuts off equal intercepts on both the axes. This means that a = b.

Accordingly, equation (i) reduces to
S W
@ ia
= z+y=a ...(i)
Since the given line passes through point (2, 3), equation (ii) reduces to
2+3=a=a=5
On substituting the value of a in equation (ii), we obtain
x +y =5, which is the required equation of the line

Page : 220, Block Name : Exercise 10.2

Q13 Find equation of the line passing through the point (2, 2) and cutting off intercepts
on the axes whose sum is 9.

Answer. The equation of a line in the intercept form is

z v __ .

2 T 5= 1 (2)
Here, a and b are the intercepts on x and y axes respectively.
Itisgiventhata+b=9=b=9-a... (ii)
From equations (i) and (ii), we obtain

y

2 =1 ...(ii)
It is given that the line passes through point (2, 2). Therefore, equation (iii) reduces to
2 2

2 o o]

a 9—a

= 18 = 9a — a?

=a’—9% +18=0

=a’-6a—3a+18=0
=a(a—6)—3(a—6)=0

=(a—6)(a—3)=0

=a=6ora=3

Ifa=6andb=9-6=3, then the equation of the line is
F+3=1=z2+2y-6=0
Ifa=3andb=9 -3 =6, then the equation of the line is
24l 1=2%+u—-6=0



g - o~ w o~ o~
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Q14 Find equation of the line through the point (0, 2) making an angle 2—; with the positive x-axis.

Also, find the equation of line parallel to it and crossing the y-axis at a distance of 2 units below the
origin.

Answer.
2
The slope of the line making an angle ® with the positive

m = tan(%) = —v3
Now, the equation of the line passing through point (0, 2)
and having a slope — /3 is (y — 2) = —/3(z — 0)
y—2=—/3z

ie,vV3z+y—2=0
The slope of line parallel to line v/3z +y —2 =0is — /3

It is given that the line parallel to line 3z +y — 2 =0
crosses the y-axis 2 units below the origin i.e., it passes through point (0, -2).
Hence, the equation of the line passing through point (0, -2) and having a slope —+/3 is

y—(-2) = —V3(z-0)
y+2=—3z
V3z4+y+2=0
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Q15 The perpendicular from the origin to a line meets it at the point (-2, 9), find the equation of the
line.

Answer. The slope of the line joining the origin (0, 0) and point (-2, 9) is my = == = — 2

Accordingly, the slope of the line perpendicular to the line joining the origin and point (- 2, 9) is
1 1 2
Mg = — = —_——— =

my (%) 9

Now, the equation of the line passing through point (-2, 9) and having a slope m2 is

(y-9)=35(=+2)
9y — 8l =2z +4
ie,2z2—9y+85=0
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Q16 The length L (in centimetre) of a copper rod is a linear function of its Celsius temperature C.



In an experiment, if L= 124.942 when C = 20 and L= 125.134 when C = 110, express L in terms of C.

Answer. It is given that when C = 20, the value of L is 124.942, whereas when C = 110, the value of L is
125.134.

Accordingly, points (20, 124.942) and (110, 125.134) satisfy the linear relation between L and C.

Now, assuming C along the x-axis and L along the y-axis, we have two points i.e., (20, 124.942) and (110,
125.134) in the XY plane.

Therefore, the linear relation between L and C is the equation of the line passing through points (20,
124.942) and (110, 125.134).

(L — 124.942) = ZB30-2294 (3 _ 90)

L —124.942 = 222(C — 20)
ie..L = 9—%3-% (C — 20) + 124.942, which is the required linear relation
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Q17 The owner of a milk store finds that,

he can sell 980 litres of milk each week at Rs 14/litre and 1220 litres of milk each week at Rs 16/litre.
Assuming a linear relationship between selling price and demand,

how many litres could he sell weekly at Rs 17/litre?

Answer. The relationship between selling price and demand is linear.

Assuming selling price per litre along the x-axis and demand along the y-axis,

we have two points i.e., (14, 980) and (16, 1220) in the XY plane that satisfy the linear relationship
between selling price and demand.

Therefore, the linear relationship between selling price per litre and demand is the equation of the line
passing through points (14, 980) and (16, 1220).

y — 980 = 2200 (z — 14)

y— 980 = Z(z — 14)
y — 980 = 120(z — 14)
ie., y=120(z — 14) + 980
When z = Rs 17 litre,
y = 120(17 — 14) + 980
=y =120 x 3 + 980 = 360 + 980 = 1340
Thus, the owner of the milk store could sell 1340 litres of milk weekly at Rs 17/litre.
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Q18 P (a, b) is the mid-point of a line segment between axes. Show that equation

- . €T y_
of the line is = -+ T = 2.

Answer. Let AB be the line segment between the axes and let P (a, b) be its mid-point.

¥

1



Pia k)

0 B
Let the coordinates of A and B be (0, y) and (x, 0) respectively.
Since P (a, b) is the mid-point of AB,

(5% 4) = (@)

Sa2=2aandy=2b
Thus, the respective coordinates of A and B are (0, 2b) and (2a, 0).
The equation of the line passing through points (0, 2b) and (2a, 0) is

(0—2b)
(y e 2b) = (2a—0) (m - D)
y—2b= ;—ib x)
a(y — 2b) = —bx
ay — 2ab = —bzx

i.e., bz + ay = 2ab
On dividing both sides by ab, we obtain
bz |, oY _ 2ab

@ T@d T W

ab
=>24+2=2
¥ o_
==+ 5 =2
Thus, the equation of the line is 7 + % =2
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Q19 Point R (h, k) divides a line segment between the axes in the ratio 1: 2. Find bequation of the line.

Answer. Let AB be the line segment between the axes such that point R (h, k) divides AB in the ratio 1: 2.



Let the respective coordinates of A and B be (x, 0) and (0, y).

Since point R (h, k) divides AB in the ratio 1: 2, according to the section formula,

(h, k) (1Xl]+2><.1:] 1>(y+2><0)

1+2 1+2
= (h,k) = (2_;,%)
S h= %‘" and k = %

=T = %h and y = 3k
Therefore, the respective coordinates of A and B are

(% ’ O) and (0,3k)

Now, the equation of line AB passing through points

hy = —2kz + 3hk
i.e., 2kz 4+ hy = 3hk
Thus,the required equation of the line is 2kx + hy = 3hk.
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Q20 By using the concept of equation of a line, prove that the three points (3, 0),

(- 2, - 2)and (8, 2) are collinear.

Answer. In order to show that points (3, 0), (-2, =2), and (8, 2) are collinear,
it suffices to show that the line passing through points (3, 0) and (-2, -2) also passes through point (8,

2).

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

(y _U) = (—2-3) (:17 = 3)

y=—=(—3)

5y=2z —6

ie,2z —by==0
It is observed thatatx =8 and y = 2,
LHS.=2x8-5x2=16-10=6=R.H.S.



Therefore, the line passing through points (3, 0) and (-2, -2) also passes through point (8, 2). Hence,
points (3, 0), (-2, —2), and (8, 2) are collinear.
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Exercise 10.3

Q1 Reduce the following equations into slope - intercept form and find their slopes
and the y - intercepts.
()x+7y=0,01)6x +3y-5=0, (i) y=0.

Answer. (i) The given equation is x + 7y = 0. It can be written as

y=—zz+0 ...(1)

This equation is of the form y = mx + ¢, where.

m= —% andc=10

Therefore, equation (1) is in the slope-intercept form, where the slope and the y-intercept are —% and 0
respectively.

(ii) The given equation is 6x + 3y — 5 =(.

It can be written as

y = 3(—6z +5)
y=—2z+ % s l(2)
This equation is of the form y = ma + ¢, wherem = —2and ¢ = 2

3

Therefore, equation (2) is in the slope-intercept form, where the slope and the y-intercept are-2 and %
respectively.

(iii) The given equation is y = 0.

It can be written as

y=0x+0..(3)

This equation is of the form vy =mx + ¢, where m=0 and c = 0.

Therefore, equation (3) is in the slope-intercept form, where the slope and the y-intercept are 0 and 0
respectively.
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Q2 Reduce the following equations into intercept form and find their intercepts on
the axes.
(i) 3x + 2y - 12 =0, (ii) 4x — 3y = 6, (iii) 3y + 2 = 0.

Answer. (i) The given equation is 3x + 2y — 12 = (.
It can be written as

3z + 2y = 12
3z y
2tn=1!

e, 2+ 5=1 ...(1)

|l



This equation is of the form = + 2 = 1, wherea=4andb =6.

Therefore, equation (1) is in the intercept form, where the intercepts on the x and y axes are 4 and 6
respectively.

(ii) The given equation is 4x — 3y = 6.
It can be written as
4z _ 3y 1

6 6

2. Y

Ty =1

pp, Bl . (8)

O

This equation is of the form = + % = 1,wherea= % andb=-2.

Therefore, equation (2) is in the intercept form, where the intercepts on the x and y axes are % and -2
respectively.
(iii) The given equation is 3y + 2 =0.
It can be written as

3y = -2

e, ——=1 ...(3)

(-3)

This equation is of the form a

B

-3
Therefore, equation (3) is in the intercept form, where

2lm

=1

2
the intercept on the y-axis is ~ 5 and it has no intercept

on the x -axis.
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Q3 Reduce the following equations into normal form. Find their perpendicular distances
from the origin and angle between perpendicular and the positive x-axis.
)z —v3y+8=0,(i)y-2=0, (i) x -y = 4.

Answer.
(i) The given equation is z — v/3y + 8 = 0
It can be reduced as:
r—V3y=-8
= —z+V3y=8
On dividing both sides by \/(—1}2 + (V32 =vi=2

obtain

= X c08120° +ysin120°=4 ...(1)



Equation (1) is in the normal form.

On comparing equation (1) with the normal form of equation of line

X C0S @ +y sin @ = p, we obtain @ = 120° and p = 4.

Thus, the perpendicular distance of the line from the origin is 4, while the angle between the
perpendicular and the positive x-axis is 120°.

(ii) The given equationisy — 2 = 0.

It can be reduced as 0.x + L.y =2

On dividing both sides by v/0? + 12 = 1, we obtain 0.x + L.y = 2

=xc0s 90" +ysin90°=2 ... (1)

Equation (1) is in the normal form.

On comparing equation (1) with the normal form of equation of line

X €05 w + v sin o = p, we obtain w =90° and p = 2.

Thus, the perpendicular distance of the line from the origin is 2, while the angle between the
perpendicular and the positive x-axis is 90°.

(iii) The given equation is x - y = 4.

It can be reduced as 1.x + (-1)y=4
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04 Find the distance of the point (-1, 1) from the line 12(x + 6) = 5(y - 2).

Answer. The given equation of the line is 12(x + 6) = 5(y — 2).

=12x +72 =5y - 10

=212x-5y+82=0...(1)

On comparing equation (1) with general equation of line Ax + By + C=0, we obtain A= 12, B=-5,and C
= 82.

It is known that the perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, y1) is given by
d i |Az1+Bin+C|

VA +B?
The given point is (x1, y1) = (-1, 1).
Therefore, the distance of point (-1, 1) from the given line

S e IO I P
B (12)24(-5)2 units = /160 units = |- units = D
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Q5 Find the points on the x-axis, whose distances from the line % + {ii = 1 are 4 units.

Answer.
The given equation of line is
x ¥ -
T hg = 1
or,dz+3y—12=0 ...(1)
On comparing equation (1) with general equation of line Ax + By + C=0, weobtain A=4,B=3,and C =
-12.

Tot fa M ho the nnint nn the v-avic whneo dictanra frnm the oiven lina ic 4 nnite
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It is known that the perpendicular distance (d) of a line Ax + By + C = 0 from a point (z1, ¥1) is given by

s | Az +By, +C|
- varm
Therefore,
da+3%0-12
g | |
Vaies?
da—12
Y T - |

= |4a — 12| = 20

= +(4a —12) = 20

= (4a — 12) =20 or — (4a — 12) =20
= dg =204 12 or 4a = =20 + 12

=a=8o0r —2
Thus, the required points on the x-axis are (-2, 0) and (8, 0).
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Q6 Find the distance between parallel lines
(i) 15x +8y -34=0and 15x + 8y +31 =0 (i) I (x+y) +p=0and 1 (x +y) = r=0.

Answer.
It is known that the distance (d) between parallel lines Az + By + C; = 0 and Az + By + Cy =
_ ol
T VAR

(i) The given parallel lines are 15x + 8y — 34 = 0 and 15x + 8y + 31 = (.
Here, A=15,B=8,C1=-34,and C2 = 31.
Therefore, the distance between the parallel lines is

= 1020 128 it = 22 units = Bunit

VAT B 4/ (15)2+(8)2 17 17

(ii) The given parallel linesarel (x +y) +p=0andl (x +y) = r=0.
Ix+ly+p=0andlx+ly-r=0
Here,A=1,B=1,Cl=p,and C2 = 1.
Therefore, the distance between the parallel lines is

C—C; p+r . p+r| . [p+r . +r
G=Cal _ Pt nits = 2 units = 2 units = sl

s A1 ‘
VAL VEIR VIR w2 val i

| unit
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Q7 Find equation of the line parallel to the line 3z — 4y + 2 = 0 and passing through
the point (-2, 3).

Answer. The equation of the given line is
3z —4y+2=0

ory= 37:: +% , which is of the formy=mx +c



ory = %m = %
.. Slope of the given line = %
It is known that parallel lines have the same slope.

.. Slope of the other line —m=3
Now, the equation of the line that has a slope of and passes through the point (-2, 3) is

(y—3)=3{z—(-2)}
dy-12=3z16
ie,3z—4dy+18=0
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Q8 Find equation of the line perpendicular to the line x - 7y + 5 = 0 and having x intercept 3.

Answer. The given equation of line is x-7 y+5=0.
or,y = %:c + %, which is of the form y = mx +c.
1

~Slope of the given line = =

m=—-+= T

The slope of the line perpendicular to the line having a slope of % is ()
The equation of the line with slope -7 and x-intercept 3 is given by
y=m (x —d)
=y=-Tx-3)
=y=-Tx+21
=Tx+y=21
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Q9 Find angles between the lines v/3z + y = 1 and = + /3y = 1.
Answer.

The given lines are v3z + y = landz + v3y = 1

= R =

y=—V3z+1 ...(1) andy et - (2) |

The slope of line (1) is m; = —+/3 , while the slope of line (2)is "~ ¥

The acute angle i.e., # between the two lines is given by

my — Ma
tanf =|———
1+ mima
= A
VB4 —
tand =

v ()

Thus, the angle between the given lines is either 30° or 180° = 30° = 150°.
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Q10 The line through the points (h, 3) and (4, 1) intersects the line 7 x-9 y-19=0
at right angle. Find the value of h.

Answer. The slope of the line passing through points (h, 3) and (4, 1) is
o

M=% = Th

The slope of line 7x -9y - 19=0o0ry = %:1: - %’- is My = %

—2

It is given that the two lines are perpendicular.

.',mlxm2:—1
-2 7\ _
- (@) ()=
—14
= 3o — 1
= 14 =36 — 9h
= hh = 36 — 14
_»

22

Thus, the value of h is .
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Q11 Prove that the line through the point (z1, 1) and parallel to the line Ax + By + C = 0 is
A(z—az1)+B(y—wu) =0

Answer. The slope of line Ax + By + C=0o0ry = (_—BA) T+ (_?C) m= —%

It is known that parallel lines have the same slope. )

. Slope of the other line =m = — %

The equation of the line passing through point (x1, y1) and having a slope m = —% is
y—y=m(z—z)

y—y=—5(z—z)

B(y—w)=-A(x—mz)

A(lz—21)+B(y—y)=0

Hence, the line through point (x1, y1) and parallel to line Ax + By + C=0 s
Ax—x)+By-v1)=0
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Q12 Two lines passing through the point (2, 3) intersects each other at an angle of 60°
If slope of one line is 2, find equation of the other line.

Answer. It is given that the slope of the first line, m1 = 2.



Let the slope of the other line be m2.
The angle between the two lines is 60°.

. tan60° = 3;:::2

= V3= 12-;2?:;

A+ (32)
:-ﬁ=f;—;;i)ory/§= —(12_:2—";“2)

= V3(1+2my) =2 —myor vV3(1+2my) = — (2 —my)
= V34 2v3my +my =20r V34 2v3my —my = 2
= V3+ (2v3+1)my =20r vV3+ (2v3 — )my = -2

23 _ —(2+v3)
=M= G ™ T Ga
. _ f 2-v3
Casel:mz = (2‘/,5__1)
The equation of the line passing through point (2, 3) and having a slope of ({22«./_’5\?1)) _

gy
-3=2L@E-2

(2v3+1)y—3(2v3+1) = (2—V3)z —2(2— V3)
(vV3—-2)z+ 23+ 1)y=—-4+2v/3+6v3+3

(V3—-2)z+ (2v3+1)y=-1+8/3
In this case, the equation of the other line is (v/3 — 2)& + (2v3 + 1)y = —1 + 8v/3

) _ —(2+v3)
Casell :msy = Vi)
The equation of the line passing through point (2, 3) and having a slope of ;3;?; is
—(24v3)

-3)=cmy@-2)
(2v3—1)y—3(2v3—1) = —(2+ V3)z + 2(2 + V3)
(2vV3-1y+(2+V3)z=4+2v3+6vV3-3

2+V3)z+(2vV3—-1)y=1+8V3
In this case, the equation of the other line is. (2 + v3)z + (23 — 1)y = 1+ 8+/3
Thus, the required equation of the other line is (2 + v/3)z + (2v3 — 1)y = —1 + 8v3or

(2+v3)z+(2vV3-1)y=1+8v3
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Q13 Find the equation of the right bisector of the line segment joining the points (3, 4) and (-1, 2).

Answer. The right bisector of a line segment bisects the line segment at 90°.
The end-points of the line segment are given as A (3, 4) and B (-1, 2).

Accordingly, mid-point of AB = (% “—;"i) — (1,3)

24 . =3 g
SleEOfAB— T—:! = OmT iy
Slope of the line perpendicular to AB = — (:) = -2
7

The equation of the line passing through (1, 3) and having a slope of -2 is
(y-3=-2(x-1)

y-3=-2x+2

x+y=5

Thus, the required equation of the line is 2x + y = 5.
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Q14 Find the coordinates of the foot of perpendicular from the point (-1, 3) to the line 3x — 4y — 16 =0.

Answer. Let (a, b) be the coordinates of the foot of the perpendicular from the point (-1, 3) to the line 3x
-4y-16=0.

(-1.3)

(a. &)
Ix-4y-16=0

b-3
a+1

Slope of the line joining (-1, 3) and (a, b), m1 =
Slope of the line 3x -4y -16=0o0ry = ;i'—a: — 4, mg = %
Since these two lines are perpendicular, mIm2 = -1

)< ()

3b—9
S L
=3b-9=—da—4
=4a+3b=5 ...(1)

Point (a, b) lies on line 3x — 4y = 16.
~3a-4b=16...(2)
On solving equations (1) and (2), we obtain

_ B8 —_ 4
a= 5 and b = =

Thus, the required coordinates of the foot of the perpendicular are (%, - g—g).
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Q15 The perpendicular from the origin to the line y = mx + ¢ meets it at the point (-1, 2).
Find the values of m and c.

Answer. The given equation of line is y = mx + c.

It is given that the perpendicular from the origin meets the given line at (-1, 2).
Therefore, the line joining the points (0, 0) and (-1, 2) is perpendicular to the given line.
..Slope of the line joining (0, 0) and (-1, 2) = :gT =—-2

The slope of the given line is m.

s.mx —2=—1 [The two lines are perpendicular]

= m = %

Since point (-1, 2) lies on the given line, it satisfies the equation y = mx + c.
n2=m(-1)+e

=>2=—12-(—1)—|—c
5

L .5
=>C—2+2—2

Thus, the respective values of m and c are % and %
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16. If p and q are the lengths of perpendiculars from the origin to the lines cos8 - sin 6 = kyx 2cos 8 and x
sec B + y cosec B = k,respectively,
prove that p? + 4¢% = k2.

Answer. The equations of given lines are
x cos B — ysinfl = k cos 26 ... (1)

x secB +y cosec =k ... (2)
|A$1+By1+C|

The perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, y1) is given by d = T
On comparing equation (1) to the general equation of line i.e., Ax + By + C = 0, we obtain A = cos, B = -
sinf, and C = -k cos 20.
It is given that p is the length of the perpendicular from (0, 0) to line (1).
[A(0)+B(0)+C]| IC| |—k cos 26|

= VEmE CVEE vaean | el ()
On comparing equation (2) to the general equation of line i.e., Ax + By + C = 0, we obtain A = sech, B =
cosect, and C = -k.
It is given that q is the length of the perpendicular from (0, 0) to line (2).

_ lA@+BO)+Cl 6] || .. (4)

JATLBE VAL B2 vsec? P+esc 0

From (3) and (4), we have

2 2 _ (| _ 2 k| )2
pbAgt= (]~ ks ) +4(m

= k? cos? 20 + —

(sec? B+esc? @)



=k cos?20+ 2k 4+ L)

(cos®f sin’@
= k% cos® 20 +

4k

sin? f4cos?
()
=k’cos® 26 + —2 _

(ainzﬂwszﬂ)

= k? cos?® 260 + 4k? sin® @ cos® @

= k? cos® 20 + k*(2sin f cos 0)?

= k* cos® 20 + k*(2sin A cos §)®

= k? (cos® 20 + sin® 26)

= k?
Hence, we proved that p* + 4q°> = k2,

k2
1
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Q17 In the triangle ABC with vertices A (2, 3), B (4, —1) and C (1, 2), find the equation and length of
altitude from the vertex A.

Answer. Let AD be the altitude of triangle ABC from vertex A.
Accordingly, AD L BC

B.-1) D C(l1,2)

The equation of the line passing through point (2, 3) and having a slope of 1 is
(y-3)=1(x-2)

=x-y+1=0

=sy-x=1

Therefore, equation of the altitude from vertex A=y —x=1.
Length of AD = Length of the perpendicular from A (2, 3) to BC
The equation of BC is

(y+1) =5 (z—49)

= (y+1)=-1(z—4)

=>y+l=—-z+4

=2z+y—3=0 ...(1)

The perpendicular distance (d) of a line Ax + By + C=0
|Azy+ By +C|

fi i 1, vyl)is gi byd =
rom a point (x1, y1) is given by d T



On comparing equation (1) to the generél enjuatinn of line Ax + By + C=0,we obtainA=1,B=1,and C =
=3,
Length of AD

[1x2+1%3—3] : 2| : 2 .
= ———— units = — units = — units = \/E
Viiea? V2 V2

Thus, the equation and the length of the altitude from vertex A arey - x=1and V2 units respectively.
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Q18 If p is the length of perpendicular from the origin to the line whose intercepts on the axes are a and
b,

1 1 1
then show that e -+ rE
Answer. It is known that the equation of a line whose intercepts on the axes are a and b is
¥

=ity =1

or bx + ay = ab

orbz+ay—ab=0 ...(1)
The perpendicular distance (d) of a line Ax + By + C =0 from a point (x1, y1) is given by
s | Az + By +C)|

- B

On comparing equation (1) to the general equation of line Ax + By + C=0, we obtain A=b,B=a,and C=
-ab.
Therefore, if p is the length of the perpendicular from point (x1, y1) = (0, 0) to line (1), we obtain

| A(0)+B(0)-abl
Vi ta?
|—abl
Va B
On squaring both sides, we obtain
9 (—ab)?
T oaib?
= p? (a® 4+ b%) = o’
a4+ 1
alht T~ p?
I | 1
o RATR
1 _ 1 1

Hence, we showed that o Pl + 7

= p=

=
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Miscellaneous Exercise



Q1 Find the values of k for which the line (k — 3)z — (4 — k*) y + k* — Tk + 6 =0
(a) Parallel to the x-axis,

(b) Parallel to the y-axis,
(c) Passing through the origin.

Answer. The given equation of line is
(k—3)x — (4—k2]y+k2—7k+6=0...(1}
(a) If the given line is parallel to the x-axis, then Slope of the given line = Slope of the x-axis, The given
line can be written as
(4—k2)y=(k—3)a':+k2 —~Tk+6=0

_ kY etk
Y= @m* "

. Slope of the given line = (4 — k?)
Slope of the x-axis =0

, which is of the form y = mz + ¢.

g BH)
"W_O
= k—3=0
= k=3

Thus, if the given line is parallel to the x-axis, then the value of k is 3.

(b) If the given line is parallel to the y-axis, it is vertical. Hence, its slope will be undefined.
(k—3)
(4—K*)

(k-3) . 2
Now, s undefined at k* = 4

kK’ =4

=k=4%2

Thus, if the given line is parallel to the y-axis, then the value of k is £2.

(c) If the given line is passing through the origin, then point (0, 0) satisfies the
given equation of line.

The slope of the given line is

(k—3)(0)— (4— k%) (0)+k*—Tk+6=0

k*—Tk+6=0

K —6k—k+6=0

(k—6)(k—1)=0

k=1lor6

Thus, if the given line is passing through the origin, then the value of k is either 1 or 6.
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02 Find the values of 8 and p, if the equation x cos 0 + y sinf = p is the normal form of the line
V3z+y+2=0.

Answer. The equation of the given line is v3z + y + 2 = 0.
This equation can be reduced as
V3z+y+2=0



—%%;y=2
On dividing both sides by y/(~v/3)2 + (—1)2 = 2 , we obtain

S (YO oy |
] 2¥Y=3

- (F)er (A=t -0

On comparing equation (1) to « cos # + ysinf = p, we obtain
cosf = —% sin @ = —%, andp=1
Since the values of sin 8 and cos 0 are negative 8 = 7 + % = % s

Thus, the respective values of Band p are %’T and 1
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03 Find the equations of the lines, which cut-off intercepts on the axes whose sum and product are 1
and - 6, respectively.

Answer. Let the intercepts cut by the given lines on the axes be a and b.
It is given that

a+b=1..(1)

ab=-6...(2)

On solving equations (1) and (2), we obtain
a=3andb=-2ora=-2andb=3

It is known that the equation of the line whose intercepts on the axes are a and b is
%—E—% =lorbr+ay—ab=20

Casel:a=3andb=-2

In this case, the equation of the line is -2x + 3y +6 =0, i.e., 2x - 3y = 6.
Casell:a=-2andb=3

In this case, the equation of the lineis 3x - 2y + 6 =0, i.e., -3x + 2y = 6.
Thus, the required equation of the lines are 2x — 3y =6 and -3x + 2y = 6.
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Q4 What are the points on the y-axis whose distance from the line % + % = 1is 4 units.

Answer. Let (0, b) be the point on the y-axis whose distance from line % + % = 1is 4 units.

The given line can be written as 4x + 3y — 12=0... (1)
On comparing equation (1) to the general equation of line Ax + By + C=0,we obtain A=4,B=3,and C=
-12.
It is known that the perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, v1) is given by
o |Az1+ By +0C|

VAT BT
Therefore, if (0, b) is the point on the y-axis whose distance from line -3"1 -+
4— |4(0)+3(h)—12

atia?

vy _

i 1 is 4 units, then :



e T:sz;?ﬁq

= 20 = |3b— 12|

= 20 = +(3b— 12)

= 30 = (3b— 12) or 20 = —(3b — 12)
= bb =20 + 12 or 30 = —20 + 12

_ 32 = o8
= b= 5 orb= 3

Thus, the required points are (U, 33—2) ((}, - % ) ;
and
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Q5 Find perpendicular distance from the origin to the line joining the points (cos8, sin 8) And

(cos ¢, sin ).

Answer. The equation of the line joining the points (cos 6, sin #) and (cos ¢, sin ¢) are given by
sin ¢g—sin g
cos d—cos

y(cos ¢ — cos ) — sinB(cos ¢ — cos #) = x(sin ¢ — sin #) — cos B(sin ¢ — sin §)

y—sinf = (& — cos8)

z(sinf — sin @) — y(cos ¢ — cos ) + cosfsinp — cosfsinf — sinfcos ¢ + sinfcosh = 0
z(sinf — sin @) + y(cos ¢ — cosP) + sin(¢p — ) = 0
Az + By+ C =0, where A = sinf — sin¢g, B = cos ¢ — cosf, and C = sin(¢ — 8)

It is known that the perpendicular distance (d) of a line Ax + By + C =0 from a point (x1, y1) is given by
d i _EA.'E1+By1+C|

VALE?
Therefore, the perpendicular distance (d) of the given line from point (x1, y1) = (0, 0) is
d— |(sin #—sin ¢)(0)+(cos d—cos 8) (0)+sin(¢—0)|

v/ (sin @—sin ¢)2+(cos ¢—cos §)?
| sin(¢—0)|
\/151'112 O-+sin’ @—2sin #sin ¢+cos® ¢+cos® @2 cos pcosd
| sin(¢—0)|
\/(sin2 f+cos? ) + (sin” ¢+cos? ¢) —2(sin & sin ¢+ cos  cos ¢)

| sin(¢ — 0)|

T /T 2(cos(d_0))
| sin(¢ — )

T V20 —cos(6-0)
| sin(¢ — 0)|

\/2 (2sin?(%7)

| sin(¢ — 6)|




|2 Siﬂ(?)
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Q6 Find the equation of the line parallel to y-axis and drawn through the point of intersection of the
linesx - 7y +5=0and 3x +y=0.

Answer. The equation of any line parallel to the y-axis is of the form
Xx=a..(l)

The two given lines are

X-7y+5=0...(2)

X+y=0..(3
. . . _ 5 =, T8
On solving equations (2) and (3), we obtain x = By and y = T
Therefore, (—%, %) is the point of intersection of lines (2) and (3).
: ; _ s 5 15 _ _5
Since line x = a passes through point (_E’ ﬁ) 4= —g5.

5

Thus, the required equation of the lineisa = — T
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Q7 Find the equation of a line drawn perpendicular to the line % + % = 1 through the point, where it

meets the y-axis.

Answer. The equation of the given line is % + % = 1.
This equation can also be writtenas 3x + 2y - 12=0
y= _Tsa: + 6, which is of the form y = mx + ¢

Slope of the given line = — :;f.

~Slope of line perpendicular to the given line = — = %

Let the given line intersect the y-axis at (0, y).
On substituting x with 0 in the equation of the given line, we obtain % =1=y==6
-'The given line intersects the y-axis at (0, 6).

The equation of the line that has a slope of %— and passes through point (0, 6) is

(y—6)=3(z—0)

3y—18 =2z

2z —3y+18=0

Thus, the required equation of the line is 2z — 3y + 18 = 0.
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Q8 Find the area of the triangle formed by the linesy - x=0,x+y=0andx - k=0.

Answer. The equations of the given lines are

y-x=0..(1)
X+ty=0..(2)
x=-k=0..3)

The point of intersection of lines (1) and (2) is givenbyx=0andy=0

The point of intersection of lines (2) and (3) is given by x =k and y = -k

The point of intersection of lines (3) and (1) is givenbyx=kandy=k

Thus, the vertices of the triangle formed by the three given lines are (0, 0, (k, -k), and (k, k).
We know that the area of a triangle whose vertices are (z1,y;) , (€2,¥2) , and (x3,y3) is.

31Tt (y2 — ys) + 22 (s — 11) + @3 (31 — )|
Therefore, area of the triangle formed by the three given lines

e %W(—k — k) + k(k — 0) + k(0 + k)| square units
= %|k2 + k?| square units

= %|2k2| square units

= k2 square units
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Q9 Find the value of p so that the three lines 3x +y-2=0,px+2y-3=0and 2x -y - 3=0may
intersect at one point.

Answer. The equations of the given lines are
Ix+y-2=0...(1)

px+2y-3=0..(2)

X -y-3=0...(3)

On solving equations (1) and (3), we obtain
x=landy=-1

Since these three lines may intersect at one point, the point of intersection of lines (1) and (3) will also
satisfy line (2).

p(H+2(-1)-3=0

p-2-3=0

p=5

Thus, the required value of pis 5.
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Q10 If three lines whose equations are y = my& + ¢,y = m.x + ¢ and y = mgx + ¢3 are
concurrent, then show that m; (ea —e3) + ma(es — 1) + mg(er —e) =0



Answer. The equations of the given lines are
y=mlx+cl..(1)

y=m2x+c2...(2)

y=m3x+c3...(3)

On subtracting equation (1) from (2), we obtain
0=(my—mi)z+ (c2—ci1)

= (m—ma)z=co—

C2—C1
Ty —rig

=r=

On substituting this value of x in (1), we obtain

Cz —C1
y=m | ———— | +a
m; — Mo

micy — M

y=——""—"—79H—+0¢1
my — msz
mica — MCy -+ mycp — Moy
mi — ma
micy — Macy
my — ma
Cp—E€ T =T s & 4 s 5
. o, e e ) is the point of intersection of lines (1) and (2).?
1] =¥z 1T =Tz

It is given that lines (1), (2), and (3) are concurrent. Hence, the point of intersection of lines (1) and (2)
will also satisfy equation (3).

mycy—Mmac; ca—0

e +e3
m—Ta iy —The

MmyCy—1Macy _ MyCy—Mmgc)+Cymy —C3Ma
my—mg T — Ty

micy — mac1 — macz + maci — czmy +c3me =0
my (€2 —c3) +ma(es —c1) +ma(c1 —c2) =0
Hence, mi (c2 —e3) + ma(ca —ec1) +ma(c1—c2) =0
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Q11 Find the equation of the lines through the point (3, 2) which make an angle of 45° with the line x —
2y =3.

Answer. Let the slope of the required line be m1.

The given line can be written as y = %a: — % , which is of the form y = mx + ¢

~Slope of the given line =mjy = 3
It is given that the angle between the required line and line x — 2y =3 is 45°.
We know that if Bisthe acute angle between lines I; and I, with slopes m; and m, respectively, then

__ | me—my
tanf = ’14—m1m2 ;




: o _ [mi—my
s tands” = 1+myma
1
[ 3T
el |1—_
2
(=)
2
= 1 T T | 24img |
2
l—2m,
= 1 2+my I
. 1-2my
=1==+ ( 2+m, )
_1-2m . {1-2m
e = T orl = (2+m1)
=24+m=1-2myor2+m; =—-1+2my
= m] = —%orml =3
Casel:ml=3

The equation of the line passing through (3, 2) and having a slope of 3 is:
y-2=(X-3)

y-2=3x-9

XxX-y=T

Case II: m1 = —%
The equation of the line passing through (3, 2) and having a slope of —%is:
y—2=—3(z-3)

3y—6=—-—2+3

z+3y=9

Thus, the equations of the lines are 3x - y=7 and x + 3y =9.
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Q12 Find the equation of the line passing through the point of intersection of the lines
4x + 7y = 3=0and 2x - 3y + 1 = 0 that has equal intercepts on the axes.

Answer. Let the equation of the line having equal intercepts on the axes be
T v _
ate=l1
Orz+y=a ...(1)
On solving equations 4x + 7y — 3 =0 and 2x — 3y + 1 = 0, we obtain & = -11.3: and y = -1%

(1—13, 15—3) is the point of intersection of the two given lines.

Since equation (1) passes through point (%, %) .

1 5

13 < 13 = a

6

13

.. Equation (1) becomes z +y = 1—63, ie,13z+ 13y=6

=

Thus, the required equation of the line is 3z + 13y = 6
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Q13 Show that the equation of the line passing through the origin and making an angle

5 ;- . . s ¥ _mttan
O with the lineymxcisy = mz + ¢is £ = Tereritan

Answer. Let the equation of the line passing through the origin be y = m;x.
If this line makes an angle of 6 with line y = mx + ¢, then angle 6 is given by
s tanf = 1 LT

1+mym

€T

1+ %m
= tanf = + ( = )
1+;m

— tanf = = or tanf = — ( ;_m)
m

Y -m
= tanf =

Z 1+Zm
<=m
tanf = =
1+Em
Casel
¥
=—m
tanf = =
14=

=>-ta.n9+%mtanﬂ= % —m

= m+tanf = (1 — mtano6)

¥ _ m+tanf
. x  l-mtan#
Lm
tanf = — ( : )
1+§m
Case Il :

£
tanf = — ( = ym )
l+;m

= tanf + Lmtanf = —% +m

€T

¥
= - (1+mtanf) = m — tané

¥y __ m—tanf

- T T Timtand
< s @ ¥ _ mittand
Therefore, the required line is given by — = B
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Q14 In what ratio, the line joining (-1, 1) and (5, 7) is divided by the line x + y =47

Answer. The equation of the line joining the points (-1, 1) and (5, 7) is given by
7-1

y-1=53(e+1)

y—1=g(z+1)

e—y+2=0 ...(1)

The equation of the given line is

X+ty-4=0...(2)

The point of intersection of lines (1) and (2) is given by
x=landy=3



Let point (1, 3) divide the line segment joining (-1, 1) and (5, 7) in the ratio 1:k. Accordingly, by section
formula,

K(—-1)+1(5)  k(1)+1(7
(1,3)=(( J4+1(5) k(1) {})

1+k ' 1+k

ol §) = (—k+5 k+7)

1+k ? 1+k
—k+5 k+T7
T _1‘14—-&_3
—k+5
1+k =1
= -k+5=1+k
=k=4

Thus, the line joining the points (-1, 1) and (5, 7) is divided by line
X +y =4 in the ratio 1:2.
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Q15 Find the distance of the line 4x + 7y + 5 = 0 from the point (1, 2) along the line
2x —y=0.

Answer. The given lines are

2x-y=0..()

4x+Ty+5=0...(2)

A (1, 2) is a point on line (1).

Let B be the point of intersection of lines (1) and (2).

B

4+ +5=0

On solving equations (1) and (2), we obtain ¢ = I—é‘ and y = =
.Coordinates of point B are (1—35, =0 )

By using distance formula, the distance between points A and B can be obtained as

AB = \/(14— %)2—&- (2—|— %)2 units




) )

23 /b
= T Z units
23 V5
=9 e 5 units
23v5 .
= 18 units
Thus, the required distance is %f units.
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Q16 Find the direction in which a straight line must be drawn through the point (-1, 2)
so that its point of intersection with the line x + y=4 may be at a distance of 3 units from this point.

Answer. Let v = mx + ¢ be the line through point (-1, 2).
Accordingly, 2=m (-1) + c.

=2=-m+c

=c=m+2

SLy=mx+m+2...(1)

The given line is

xty=4..(2)

On solving equations (1) and (2), we obtain

_ 2-m __ 5m+2
¢= o and g =

. ( 2—m 5m+2)
S PR
m+17 m+l /i the point of intersection of lines (1) and (2)

Since this point is at a distance of 3 units from point (- 1, 2), according to distance formula,

V() 4 (22 2) =

2 2
S (2—m+m.1) 4 (5m+2—2m—2) _ 32

m+1l m+1
9 9m®
= i T = 2
=14+m2=1
=21+m2=m?2+1+2m
=m=10

Thus, the slope of the required line must be zero i.e., the line must be parallel to the x-axis.
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Q17 The hypotenuse of a right angled triangle has its ends at the points (1, 3) and (- 4, 1).
Find an equation of the legs (perpendicular sides) of the triangle.

Answer. Let A(1,3) and B(-4,1) be the coordinates of the end points of the hypotenuse.
Now, plotting the line segment joining the points A(1,3) and B(—4,1) on the coordinate plane,
we will get two right triangles with AB as the hypotenuse.

Now from the diagram, it is clear that the point of intersection of the other two legs of the right triangle
having AB as the hypotenuse can be either P or Q.
AT SIS dha ji""' o

Y.
X

CASE 1: When Z APB is taken. The perpendicular sides in /- APB are AP and PB. Now, side PB is parallel
to x-axis and at a distance of 1 units above x-axis. So, equation of PB is, y=1 or y—1=0. The side AP is
parallel to y-axis and at a distance of 1 units on the right of y-axis. So, equation of AP is x=1 or x-1=0.
CASE 2: When /AQB is taken. The perpendicular sides in / AQB are AQ and QB. Now, side AQ is parallel
to x-axis and at a distance of 3 units above x-axis. So, equation of AQ is, yv=3 or y-3=0. The side QB is
parallel to y-axis and at a distance of 4 units on the left of y-axis. So, equation of QB is x=-4 or x+4=0.
Hence, the equation of the legs are : x=1, y=1 or x=-4, y=3
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Q18 Find the image of the point (3, 8) with respect to the line x +3y = 7 assuming the line to be a plane
mirror.

Answer. The equation of the given line is
x+3y=7..(1)

Let point B (a, b) be the image of point A (3, 8).
Accordingly, line (1) is the perpendicular bisector of AB.

Ag (38

x+3w=7

ne (a h)

AR = 28 Ghile the slana afline (1) = —1



I =37 Ty vemm T E ST k3

Since line (1) is perpendicular to AB,

(58) < (-3) =
:—%:1
=b—-8=3a-9
+8—b=1 ...(2)

Mid-point of AB = (“;3 ; f’;ﬁ)

The mid-point of line segment AB will also satisfy line (1).
Hence, from equation (1), we have

(a+3) +3(&+3) =7
=>a+3+3b+24=14
=a+3b=-13 ...(3)

On solving equations (2) and (3), we obtaina=-1and b= —4.
Thus, the image of the given point with respect to the given line is (-1, —4).
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Q19 If the lines y = 3x +1 and 2y = x + 3 are equally inclined to the line y = mx + 4, find the value of m.

Answer. The equations of the given lines are

y=3x+1..(1)
2y=x+3..(2)
y=mx+4..(3)

Slope of line (1),m; = 3

Slope of line (2), ma = %

Slope of line (3),ms = m

It is given that lines (1) and (2) are equally inclined to line (3). This means that
the angle between lines (1) and (3) equals the angle between lines (2) and (3).

) —ing | _ | ma—ms
1+mmymg 1+mymg
1-m

= | 1+3m‘ = 1: -
= | T+3m | — 11?:?
> E k()
= i = g o i == (57
If 13+3Tn = lmz?* then

(3—m)(m+2)=(1-2m)(1+ 3m)
= -ml4+m+6=1+m— 6m>
=5m2+5=0

o2 A n



= |m +1)=u

=+ m = y/—1, which is not real
Hence, this case is not posible.

If 3-m — (‘—?m), then

T+3m ‘mt2
= (3—m)(m+2)=—(1-2m)(1+ 3m)
=>—m2+m+6:—(1+m—ﬁm2)
=Tm’ —2m—-T7=0

s 24 /TN (=7)
m=——
2(7)
2421140
=m=—"
14
1452
=m=

7

145+/2
7

Thus, the required value of m is
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Q20 If sum of the perpendicular distances of a variable point P (x, y) from the lines x +y - 5 =0 and 3x -
2y +7 = 0 is always 10.
Show that P must move on a line.

Answer. The equations of the given lines are

Xx+y-5=0..(1)

x-2y+7=0..(2)

The perpendicular distances of P (x, y) from lines (1) and (2) are respectively given by

e |z+y—5| _|Bz—2y+T|
LT Ve 2T Ver o
. _ |z+y-5l _|3z—2y+7]
ie.,d; = - and dy = Y
It is given that dy + ds = 10

|z+y—5| |3z —2y+T7|
V2 VI3 2

= V13|z +y— 5|+ V2|3 — 2y + 7| — 10/26 = 0

= V13(z +y—5) + vV2(3z — 2y +T7) — 10v/26 = 0

Assuming (z + y — 5) and (3z — 2y + 7) are positive |

= V13z +V13y — 5v13 + 3v2z — 2v/2y + 72 — 10v26 = 0

= z(V13 + 3v2) + y(v/13 — 2v2) + (Tv2 — 5v/13 — 10v/26) = 0

Similarly, we can obtain the equation of line for any signs of (¢ + y — 5) and (3z — 2y + 7).
Thus, point P must move on a line.

, which is the equation of a line.
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Q21 Find equation of the line which is equidistant from parallel lines 9x + 6y - 7=0and 3x + 2y + 6 = (.

Answer. The equations of the given lines are

9% +6y-T=0...(1)

IX+2y+6=0...(2)

Let P (h, k) be the arbitrary point that is equidistant from lines (1) and (2). The perpendicular distance of
P (h, k) from line (1) is given by

= |Oh+6k—7|  |9h+6k—7|  |9h+Bk—T|

L7 e+~ vim | 33

The perpendicular distance of P (h, k) from line (2) is given by
3h+2k+6]  |3h+2k+6|

NOEORE

Since P (h, k) is equidistant from lines (1) and (2),d; = d»

. 19h+6k-7|  |3h+2k-+6|
" 3413 V13

= |9h + 6k — 7| = 3|3h + 2k + 6|

= |9h + 6k — 7| = £3(3h + 2k + 6)

= 9h + 6k —7=23(3h+2k+6)or 9h + 6k — 7= —3(3h + 2k + 6)
The case 9h + 6k — 7 = 3(3h + 2k + 6) is not possible as

9h + 6k — 7 = 3(3h + 2k + 6) = —7 = 18 (which is absurd)

2. 9h + 6k — 7= —3(3h + 2k + 6)

9h+6k-7=-9h-6k-18

= 18h +12k+11=0

Thus, the required equation of the lineis 18x + 12y + 11 =0.

Page : 234 , Block Name : Miscellaneous Exercise
Q22 A ray of light passing through the point (1, 2) reflects on the x-axis at point A and the reflected ray
passes through the point (5, 3).

Find the coordinates of A.

Answer.

X' -




¥

Let the coordinates of point A be (a, 0).

Draw a line (AL) perpendicular to the x-axis.

We know that angle of incidence is equal to angle of reflection. Hence, let
LBAL=LCAL=®

Let LCAX =0

SLOAB = 180° — (B + 20) = 180° — [6 + 2(90° - 8)]

=180° -6 - 180° + 26

=0

SLBAX =180° -0

Now, slope of line AC = g_;ﬂ
=tanf= L ...(1)
Slope of line AB = %
= tan(180° — §) = =
= —tanf = T%E
= tanf = :E—l - (2]
From equations (1) and (2), we obtain
3 _ 2
5—a  a—1
=3a—3=10—-2a
=a=213

5
Thus, the coordinates of point A are (% . 0)
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Q23 Prove that the product of the lengths of the perpendiculars drawn from the

Points (VG? — bg,ﬂ) and (—vg2 - 52,0) to the line ~cos @ + %sin& = 1is b

Answer.
The equation of the given line is

r v - -
—a-cost?Jr -gsmﬂ =1

Or, brcosf + aysinf —ab=0 ... (1)

{ o—



Length of the perpendicular from point Lv’ a? — b2, 0)

to line (1) is
_ beosd(va?~B) +asind(0)~ab|  |beos bvaT 5 -ab|

P T ettiaas | VPewsi@as

Length of the perpendicular from point (— Va2 — b2, 0)

to line (2) is
bcosﬁ'(—va‘z—bz) +asinf(0)— |bcosﬂm+ab| (3)
P2 = - e
b cos? f+a®sin’ 0 V' b cos® f+a? sin

On multiplying equations (2) and (3), we obtajn
|bcos fy/a?— b3 —ab|| (b cos 6/a?—b-+ab)

(\-’ b2 cas? f+a? sin § '2
|(b1:usﬂv’a3—b2—n.b) (bcosﬂ\/uz—b’-l-ab) .

(¥? cos® O-+a® sin” 0)

Pip2 =

(b cos v a? — ) — (ab)?
(bz cos  + a? sin® B)
b? cos® @ (a® — b*) — a®b?|
(b? cos? @ + a2 sin? 9)
|a®b?® cos® @ — b* cos® 6 — a®b?|

b2 cos? § + a2 sin> @

- b*|a® cos® b cos? f—a?|

b cos? f+a? sin’ @

b*|a* cos® 61’ cos® 6—a” sin® §—a” cos® 0| [ 20 4 cos2 0 1]
= sin cos“ ¥ =

b2 cos? f+a? sin® @
b?| — (b? cos® @ + a” sin® 6)
b2 cos? 0 + a2 sin® @
b? (l:l2 cos? @ + a? sin® 3)
(b2 cos? 8 + a? sin® 6)
= b?
Hence, proved
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Q24 A person standing at the junction (crossing) of two straight paths represented bythe equations 2x -
Zv+d4d=0Nand 3v + 4v — § = Nwante tn rearh



wy +oa R L TR § - O OTTRAIALAT LAY A wRANAL

the path whose equation is 6x = 7y + 8 = 0 in the least time. Find equation of the path that he should
follow.

Answer. The equations of the given lines are

2x -3y+4=0..(1)

X+4y-5=0...(2)

6x-Ty+8=0...(3)

The person is standing at the junction of the paths represented by lines (1) and (2).
On solving equations (1) and (2), we obtain z = —% andy = %

Thus, the person is standing at point (—%.?, %) :

The person can reach path (3) in the least time if he walks along the perpendicular line to (3) from point
1 22

(% %)

Slope of the line(3) = %

.Slope of the line perpendicular to line (3)

1 22

5 N
=35 F) and having a slope of —¢ Is given by

The equation of the line passing through (

22 7 1
(v-%)=-i(e+7)
6(17y — 22) = —7(17z + 1)
102y — 132 = —119¢ — 7

119z + 102y = 125
Hence, the path that the person should follow is 119 x+102 y=125.
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