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CH10 - STRAIGHT LINES
Exercise 10.1 Page No: 211

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

Solution:

Let ABCD be the given quadrilateral with vertices A (-4,5), B (0,7), C (5.-5)
and D (-4,-2).

Now, let us plot the points on the Cartesian plane by joining the points AB,
BC, CD, and AD, which give us the required quadrilateral.
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D(-4,-2)
3 C(5,-5)
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Y-‘!’

To find the area, draw diagonal AC.

So, area (ABCD) = area (AABC) + area (AADC)

Then, area of triangle with vertices (x1,y1) , (X2, y2) and (x3,y3) is

Are of AABC =% [x1 (y2-y3) + X2 (Y3 -y1) + X3 (Y1 - y2)]
=%[-4(7+5)+0(-5-5)+5(5-7)] unit?

=1 [-4 (12) + 5 (-2)] unit?

= 1 (58) unit?
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= 29 unit?

Are of AACD =2 [x1 (y2-y3) + X2 (y3-y1) + X3 (V1 -y2)]

=% [4(-54+2)+5(-2-5)+ (-4) (5- (-5))] unit?

=% [-4 (-3) +5(-7) - 4 (10)] unit?

= 14 (-63) unit?

= -63/2 unit?

Since area cannot be negative, area A ACD = 63/2 unit?

Area (ABCD) =29 + 63/2

= 121/2 unit?

2. 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 the vertices of the

triangle.
Solution:
LY
A
B
< ¢ »
X : 0 C X
<« L
A
v'Y

Let us consider ABC, the given equilateral triangle with side 2a.

Where, AB=BC =AC = 2a

In the above figure, assuming that the base BC lies on the x-axis such that
the mid-point of BC is at the origin, i.e.,, BO = OC = a, where O is the origin.
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The coordinates of point C are (0, a) and that of B are (0,-a).

The line joining a vertex of an equilateral A with the mid-point of its
opposite side is perpendicular.

So, vertex A lies on the y -axis.

By applying Pythagoras’ theorem,

(AC)2 = 0Az + 0C?

(2a)?=a? + 0C2

4a? - a2 = 0C?
3a2= 02
0C =V3a

Co-ordinates of point C = + v3a, 0

« The vertices of the given equilateral triangle are (0, a), (0, -a), (V3a, 0)
Or (0, a), (0, -a) and (-V3a, 0)

3. Find the distance between P (X1, y1) and Q (x2, y2) when: (i) PQ is parallel
to the y-axis, (ii) PQ is parallel to the x-axis.

Solution:

Given:

Points P (x1, y1) and Q(x2, y2)

(i) When PQ is parallel to the y-axis, then x1 = x2

So, the distance between P and Q is given by

= J (X2 — X1)?+ (¥2 — ¥1)?

= |yz2 -yl

(ii) When PQ is parallel to the x-axis, then y1 = y2
So, the distance between P and Q is given by =
V&2 — %1)2+ (y2 —y1)?

)

— \1'. (\2 —X;)
= |x2 - x1|

4. Find a point on the x-axis which is equidistant from points (7, 6) and (3,
4).

Solution:

Let us consider (a, 0) to be the point on the x-axis that is equidistant from
the point (7, 6) and (3, 4).

So,

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

JE =2 H6 02 = J(3 a1 2 -0

J49+a2—14a+36= /9+a2—6a+16

Jaz — 14a + 85 = JaZ — 6a + 25

Now, let us square on both sides; we get,

a?-14a+ 85 =a?-6a+ 25

-8a =-60

a=60/8

=15/2

=~ The required pointis (15/2, 0)

5. 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).
Solution:

The co-ordinates of the mid-point of the line segment joining the points P
(0,-4)and B (8, 0) are (0+8)/2, (-4+0)/2 = (4, -2)

The slope ‘m’ of the line non-vertical line passing through the point (x1, y1)
and

(x2, y2) is given by m = (y2 - y1)/(x2 - x1) where, x # x1

The slope of the line passing through (0, 0) and (4, -2) is (-2-0)/(4-0) = -
1/2

=~ The required slope is -1/2.

6. Without using Pythagoras’ theorem, show that the points (4, 4), (3, 5)
and (-1, -1) are the vertices of a right-angled triangle.

Solution:

The vertices of the given triangle are (4, 4), (3,5) and (-1, -1).

The slope (m) of the line non-vertical line passing through the point (X1, y1)
and

(X2, y2) is given by m = (y2 - y1)/(x2 - x1) where, X # x1

So, the slope of the line AB (m1) = (5-4)/(3-4) =1/-1=-1

The slope of the line BC (m2) = (-1-5)/(-1-3) =-6/-4=3/2

The slope of the line CA (m3) = (4+1)/(4+1)=5/5=1

Itis observed that mi.m3z =-1.1 =-1

Hence, the lines AB and CA are perpendicular to each other.

=~ given triangle is right-angled at A (4, 4)

And the vertices of the right-angled A are (4, 4), (3,5) and (-1, -1)
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7. Find the slope of the line, which makes an angle of 30° with the positive
direction of the y-axis measured anticlockwise.

Solution:

We know that if a line makes an angle of 30° with the positive direction of
the y-axis measured anti-clock-wise, then the angle made by the line with
the positive direction of the x-axis measured anti-clock-wise is 90° + 30° =
120°

=~ The slope of the given line is tan 120° = tan (180° - 60°)

= - tan 60°

= -3

8. Find the value of x for which the points (x,- 1), (2, 1) and (4, 5) are
collinear.

Solution:

If the points (x, - 1), (2, 1) and (4, 5) are collinear, then the Slope of AB =
Slope of BC

Then, (1+1)/(2x) = (5-1)/(4-2)

2/(2-x) =4/2

2/(2-x) =2

2 =2(2-x)

2=4-2x

2x=4-2

2x=2

x=2/2

=1

=~ The required value of x is 1.

9. Without using the distance formula, show that points (- 2, - 1), (4, 0), (3,
3) and (-3, 2) are the vertices of a parallelogram.

Solution:
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D(-3,2) C(3,3)
A(-2,-1) B(4,0)

Let the given pointbe A (-2,-1),B(4,0),C(3,3)and D (-3, 2)

So now, the slope of AB = (0+1)/(4+2)=1/6

The slope of CD = (3-2)/(3+3)=1/6

Hence, the Slope of AB = Slope of CD

~ AB || CD

Now,

The slope of BC = (3-0)/(3-4) =3/-1=-3

The slope of AD = (2+1)/(-3+2) =3/-1=-3

Hence, the Slope of BC = Slope of AD

~ BC I AD

Thus, the pair of opposite sides are quadrilateral are parallel, so we can say
that ABCD is a parallelogram.

Hence, the given vertices, A (-2,-1), B (4,0), C(3, 3) and D(-3, 2) are
vertices of a parallelogram.

10. Find the angle between the x-axis and the line joining the points (3, -1)
and (4, -2).

Solution:

The Slope of the line joining the points (3, -1) and (4, -2) is given by
m = (y2 -y1)/(X2 - Xx1) where, X # X1

m = (-2 -(-1))/(4-3)

= (-2+1)/(4-3)

=-1/1

=-1

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]
The angle of inclination of the line joining the points (3, -1) and (4, -2) is
given by
tan 0 =-1

6 =(90°+ 45°) =135°

~ The angle between the x-axis and the line joining the points (3, -1) and (4,
-2)is 135°.

11. The slope of a line is double the slope of another line. If the tangent of
the angle between them is 1/3, find the slopes of the lines.

Solution:

Let us consider ‘m1’ and ‘m’ be the slope of the two given lines such that
mi1=2m

We know that if 0 is the angle between the lines 11 and 12 with slope m1 and

my, then
(m, —m,

(1+mym,)
Given here that the tangent of the angle between the two lines is 1/3

S0,
1

tan B =

m-—2m —m

1+2m *m 1+2m?

3
1 m
- =

1+2m*

MNow, case l:
1 —m

2 1+2m?

14+2m? =-3m

2m2+14+3m=20

2m (m+1) +1(m+1) =0

(Zm+1) (m+1)=0

m=-1or-1/2

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

If m =-1/2, then the slope of the lines are -1/2 and -1
Case 2:

1 -m

3 1+2m?

2m2-3m+1=0

2m?2-2m-m+1=0
2Zm(m-1)-1(m-1)=0

m=1or1/2

If m = 1, then the slope of the lines are 1 and 2
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If m = 1/2, then the slope of the linesare 1/2 and 1

=~ The slope of the lines are [-1 and -2] or [-1/2 and -1] or [1 and 2]

or [1/2 and 1]

12. A line passes through (x1, y1) and (h, k). If the slope of the line is m,
show thatk - y1 = m (h - x1).

Solution:

Given: the slope of the line is ‘m’.

The slope of the line passing through (x1, y1) and (h, k) is (k- y1)/(h - x1)
So,

(k-y1)/(h-x1) =m

(k-y») =m (h-x1)

Hence, proved.

13. If three points (h, 0), (a, b) and (0, k) lie on a line, show that a/h + b/k
=1

Solution:

Let us consider if the given points A (h, 0), B (a, b) and C (0, k) lie on a line.
Then, the slope of AB = slope of BC

(b-0)/(@a-h)=(k-b)/(0-a)

By simplifying, we get

-ab = (k-b) (a-h)

-ab = ka- kh -ab +bh

ka +bh = kh

Divide both sides by kh; we get

ka/kh + bh/kh = kh/kh

a/h+b/k=1

Hence, proved.

14. 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
20107
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Y
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Years

Solution:

We know that line AB passes through points A (1985, 92) and B (1995, 97).
Its slope will be (97 -92)/(1995-1985)=5/10=1/2

Let ‘y’ be the population in the year 2010. Then, according to the given
graph, AB must pass through point C (2010, y)

So now, slope of AB = slope of BC

1 y—-97
2 2010 — 1995
15/2 =y -97

y=75+97=104.5
=~ The slope of line AB is 1/2, while in the year 2010, the population will be
104.5 crores.

EXERCISE 10.2 PAGE NO: 219

In Exercises 1 to 8, find the equation of the line which satisfies the given
conditions.

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

Solution:

The y-coordinate of every point on the x-axis is 0.

=~ The equation of the x-axisisy = 0.

The x-coordinate of every point on the y-axis is 0.

=~ The equation of the y-axis isy = 0.

2. Passing through the point (- 4, 3) with slope 1/2

Solution:
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Given:

Point (-4, 3) and slope, m = 1/2

We know that the point (%, y) lies on the line with slope m through the fixed
point (Xo, yo) only if its coordinates satisfy the equation y - yo = m (X - Xo)
So,y-3=1/2 (x-(-4))

y-3=1/2(x+4)

2(y-3)=x+4

2y-6=x+4

x+4-(2y-6)=0

Xx+4-2y+6=0

x-2y+10=0

~ The equation of the lineis x -2y + 10 =0

3. Passing through (0, 0) with slope m.

Solution:

Given:

Point (0, 0) and slope, m = m

We know that the point (X, y) lies on the line with slope m through the fixed
point (Xo, yo) only if its coordinates satisfy the equation y - yo = m (X - Xo)
So,y-0=m (x-0)

y = mx

y-mx=20

= The equation of the lineisy -mx =0

4. Passing through (2, 2v3) and inclined with the x-axis at an angle of 75°¢.
Solution:

Given: point (2, 2v3) and 6 = 75°

Equation of line: (y -y1) = m (x - x1)

where, m = slope of line = tan 0 and (x1, y1) are the points through which
line passes

s~ m = tan 75°

75°=45°+ 30°

Applying the formula:
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tan A + tan B

te + B) =
il ) & 1 — tan A. tan B
1
1 + —
tan 45° + tan 30" 3
ban (i = Wl = 1 — tan 45, tan 30° e
73
tan 75 V3 + 1
J3 —1
Let us rationalizing we get,
3 1 2ahS
ban e = +_3+1\/_:2-|—ﬁ

We know that the point (%, y) lies on the line with slope m through the fixed
point (x1, y1), only if its coordinates satisfy the equation y - y1 = m (x — X1)
Then,y - 2vV3 = (2 +V3) (x-2)

y-2V3=2x-4+V3x-2+/3

y=2x-4+ V3x

2+V3)x-y-4=0

». The equation of the lineis (2 + V3)x-y-4=0

5. Intersecting the x-axis at a distance of 3 units to the left of origin with
slope -2.

Solution:

Given:

Slope, m = -2

We know that if a line L with slope m makes x-intercept d, then the equation
of Lis

y=m(x — d).

If the distance is 3 units to the left of the origin, then d = -3

So,y = (-2) (x-(-3))

y=(2)x+3)
y=-2x-6
2x+y+6=0

~ The equation of the lineis 2x +y+ 6 =0

6. Intersecting the y-axis at a distance of 2 units above the origin and
making an angle of 30° with the positive direction of the x-axis.
Solution:
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Given: 8 = 30°

We know that slope, m =tan 6

m = tan30° = (1/V3)

We know that the point (%, y) on the line with slope m and y-intercept c lies
on the line only ify =mx + ¢

If the distance is 2 units above the origin, c = +2

So,y = (1/V3)x + 2

y=(x+2V3) /V3

V3y=x+2V3

x-V3y+2V3=0

~. The equation of the lineis x - V3 y + 2v/3 =0

7. Passing through the points (-1, 1) and (2, - 4).

Solution:

Given:

Points (-1, 1) and (2, -4)

We know that the equation of the line passing through the points (x1, y1)
and (xz, y2) is given by

¥ = %(X_Xl)
_ —4—-1
1= e (_1) [:X_ (_1))

y-1=-5/3(x+1)

3(y-D=03) x+1)

3y-3=-5x-5

3y-3+5x+5=0

5x+3y+2=0

=~ The equation of the lineis 5x + 3y +2 =0

8. Perpendicular distance from the origin is 5 units, and the angle made by
the perpendicular with the positive x-axis is 30°.

Solution:

Given: p =5 and w = 30°

We know that the equation of the line having normal distance p from the
origin and angle w, which the normal makes with the positive direction of
the x-axis, is given by x cos w + y sin w = p.

Substituting the values in the equation, we get

x €c0s30° + ysin30°=5

x(V3/2)+y(1/2)=5
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V3x4y=5(2)=10

V3x+y-10=0

«. The equation of the lineis V3x +y-10=10

9. The vertices of APQR are P (2, 1), Q (-2, 3) and R (4, 5). Find the equation
of the median through the vertex R.

Solution:

Given:

Vertices of APQR, i.e, P (2,1),Q(-2,3)and R (4, 5)

Let RL be the median of vertex R.

So, L is a midpoint of PQ.

We know that the midpoint formula is given by
(xl +Xo Y.I.+.V2)

’
- -

2—2 143
. L =(__) = (0, 2)
We know that the equation of the line passing through the points (x1, y1)
and (xz, y2) is given by
Y1 =L s x,)

o—a&— 9

y-5=-3/-4 (x-4)

(-4) y-5)=(3) (x-4)

-4y + 20 =-3x+ 12

-4y +20+3x-12=0

3x-4y+8=0

=~ The equation of median through the vertex Ris 3x -4y +8 =10

10. Find the equation of the line passing through (-3, 5) and perpendicular
to the line through the points (2, 5) and (-3, 6).

Solution:

Given:

Points are (2, 5) and (-3, 6).

We know that slope, m = (y2 - y1)/ (X2 - X1)

=(6-5)/(-3-2)

=1/-5=-1/5

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

Then, m = (-1/m)
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=-1/(-1/5)

=5

We know that the point (%, y) lies on the line with slope m through the fixed
point (Xo, yo), only if its coordinates satisfy the equationy - yo = m (x - xo0)
Then,y-5=5x-(-3))

y-5=5x+15

5+ 15-y+5=0

5x-y+20=0

~ The equation of the lineis 5x -y + 20 =0

11. 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.

Solution:

We know that the coordinates of a point dividing the line segment joining
the points (x1, y1) and (x2, y2) internally in the ratio m: n are

(mx2 +nx, my,+ny, )

m+n ’ m+n

1(2)+n(1) 1(3)+n(0). 2+n 3

( 1+n " 1+n ) = (m'lﬂu)

We know that slope, m = (y2 - y1)/(X2 - X1)
=3-0)/(2-1)

=3/1

=3

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

Then,m = (-1/m) =-1/3

We know that the point (%, y) lies on the line with slope m through the fixed
point (Xo, yo), only if its coordinates satisfy the equationy - yo = m (x - xo0)

Here, the point is

[:2+11 3)
1+n’ 1+n
24+n

=S )
3((1+n)y-3)=(-1+n)x+2+n)
3(1+n)y-9=-(1+n)x+2+n
1+n)x+31+n)y-n-9-2=0
(1+n)x+31+ny-n-11=0
~ The equation of the lineis (1+n)x+3(1+n)y-n-11=0
12. Find the equation of a line that cuts off equal intercepts on the
coordinate axes and passes through the point (2, 3).
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Solution:

Given: the line cuts off equal intercepts on the coordinate axes, i.e.,a=Db
We know that equation of the line intercepts a and b on the x-and the y-axis,
respectively, which is

x/a+y/b=1

So,x/a+y/a=1

xt+y=a..(1)

Given: point (2, 3)

2+3=a

a=>5

Substitute value of ‘a’in (1), we get

x+y=5

x+y-5=0

~ The equation of the lineisx+y-5=0

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

Solution:

We know that equation of the line-making intercepts a and b on the x-and
the y-axis, respectively,isx/a+y/b=1... (1)

Given: sum of intercepts =9

a+b=9

b=9-a

Now, substitute the value of b in the above equation, and we get
x/a+y/(9-a)=1

Given: the line passes through point (2, 2)

So,2/a+2/(9-a)=1

[2(9-a)+2a] /a(9-a)=1

[18-2a+2a] /a(9-a)=1

18/a(9-a)=1
18=a(9-a)
18 =9a - a2
az-9a+18=0

Upon factorising, we get

az-3a-6a+18=0

a(a-3)-6(@-3)=0

(a-3)(@a-6)=0

a=3ora=6
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Let us substitute in (1)

Case1 (a=3):

Thenb=9-3=6

x/3+y/6=1

2Xx+y=6

2x+y-6=0

Case 2 (a=6):

Thenb=9-6=3

x/6+y/3=1

X+2y=6

Xx+2y-6=0

~ The equation of the lineis 2x +y-6=0o0orx+2y-6=0

14. Find the equation of the line through the point (0, 2), making an angle
21t/3 with the positive x-axis. Also, find the equation of the line parallel to it
and crossing the y-axis at a distance of 2 units below the origin.

Solution:

Given:

Point (0, 2) and 6 = 2m/3

We know that m =tan 6

m = tan (21/3) = -V/3

We know that the point (X, y) lies on the line with slope m through the fixed
point (Xo, yo), only if its coordinates satisfy the equationy - yo = m (x - xo0)
y-2=-V3(x-0)

y-2= V3 x

V3x+y-2=0

Given, the equation of the line parallel to the above-obtained equation
crosses the y-axis at a distance of 2 units below the origin.

So, the point = (0, -2) and m = -3

From point slope form equation,

y-(-2) =-V3 (x-0)

y+2=-/3x

V3x+y+2=0

- The equation of the line is V3 x + y - 2 = 0, and the line parallel to it is V3
x+y+2=0

15. The perpendicular from the origin to a line meets it at the point (-2, 9).
Find the equation of the line.

Solution:
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Given:

Points are origin (0, 0) and (-2, 9).

We know that slope, m = (y2 - y1)/ (X2 - X1)

=(9-0)/(-2-0)

=-9/2

We know that two non-vertical lines are perpendicular to each other only if
their slopes are negative reciprocals of each other.
m=(-1/m)=-1/(-9/2)=2/9

We know that the point (%, y) lies on the line with slope m through the fixed
point (Xo, yo) only if its coordinates satisfy the equation y - yo = m (X - Xo)
y-9=(2/9) (x-(-2))

O(y-9)=2(x+2)

9y -81=2x+4

2x+4-9y+81=0

2x-9y+85=0

=~ The equation of the line is 2x -9y + 85 =0

16. The length L (in centimetres) 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.

Solution:

Let us assume ‘L’ along X-axis and ‘C’ along Y-axis; we have two points
(124.942,20) and (125.134, 110) in XY-plane.

We know that the equation of the line passing through the points (x1, y1)
and (x2, y2) is given by

¥Ya—¥1
B S b
F ¥ -\'z—xl( 1)
110-20

C—20= (L— 124.942)

125.134—124.942

€20 = (L 124.047)
0.192

0.192 (C—-20) =90 (L — 124.942)
0.192

1 s B R0

0.192

> The required relationis L = 90 (C—20) +124.942

17. 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 the selling price and demand, how
many litres could he sell weekly at Rs. 17 /litre?
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Solution:

Assuming the relationship between the selling price and demand is linear.
Let us assume the selling price per litre along X-axis and demand along Y-
axis, we have two points (14, 980) and (16, 1220) in XY-plane.

We know that the equation of the line passing through the points (x1, y1)
and (xz, y2) is given by

¥z ¥
i X K
¥—¥ -‘-’z—-‘-'l[: 1)
1220-980
le—14

y— 980 = (x— 14)

y— 980 = =" (x—14)

y-980=120 (x-14)

y =120 (x-14) + 980

When x = Rs 17/litre,

y =120 (17 - 14) + 980

y=120(3) + 980

y =360+ 980 = 1340

= The owner can sell 1340 litres weekly at Rs. 17 /litre.
18. P (a, b) is the mid-point of a line segment between axes. Show that the
equation of the line is x/a + y/b = 2

Solution:

Let AB be a line segment whose midpoint is P (a, b).

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

LI

P(a,b)
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Xy tXz ¥ait¥e

We know that the midpoint is given by(T’T)
Since P is the midpoint of (a, b),

-Ex 10
(57)=@w
G2)-G@w
a=x2and b=y/2
Xx=2aandy=2b
A =(0,2b)and B=(2a, 0)

We know that the equation of the line passing through the points (x1. v1) and
(X2, y2) is given by

Y= Na— %(X_ X;)

y—2b=2"2(x—0)

y-2b="(0)

y=2b="(x)

a (y-2b) =-bx

ay — 2ab = -bx

bx + ay = 2ab

Divide both sides with ab, then

b 2 2ab

3b ab ab

a2

Hence, proved.

19. Point R (h, k) divides a line segment between the axes in the ratio 1: 2.
Find the equation of the line.

Solution:

Let us consider AB to be the line segment, such that r (h, k) divides it in the
ratio 1: 2.

So, the coordinates of A and B be (0, y) and (x, 0), respectively.
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LAY
B
2
R(h, k)
\
o A >y

We know that the coordinates of a point dividing the line segment join the
points (X1, y1) and (xz, y2) internally in the ratio m: n is

(mxz +nx; mys+ n}rl)

m+n ' m+n
1(0)+2(x) 1(y)+2(0) .
( i ¥ i )= (hK)

G-D =0k
h=2x/3and k=y/3
x=3h/2andy = 3k
~ A= (0,3k)and B=(3h/2,0)
We know that the equation of the line passing through the points (x1, y1)
and (xz, y2) is given by
¥—¥— %(3_ X4)
y—3k= 2_—3;({)( —0)

lr-l_

2
3h(y - 3k) = -6kx
3hy - 9hk = -6kx
6kx + 3hy = 9hk
Let us divide both sides by 9hk, and we get,
2x/3h+y/3k=1
=~ The equation of the line is given by 2x/3h + y/3k =1
20. By using the concept of the equation of a line, prove that the three
points (3, 0), (- 2, - 2) and (8, 2) are collinear.
Solution:
According to the question,
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If we have to prove that the given three points (3, 0), (- 2, - 2) and (8, 2) are
collinear, then we have to also prove that the line passing through the points
(3,0) and (- 2, - 2) also passes through the point (8, 2).

By using the formula,

The equation of the line passing through the points (x1, y1) and (x2, y2) is

given by

== %(X_Xl)
== _g — g(X 3)
y="5(x-3)
-S5y=-2(x-3)
-Sy=-2x+6
2x-5y=6

If 2x - 5y = 6 passes through (8, 2),

2x-5y=2(8)-5(2)

=16-10

=6

= RHS

The line passing through points (3, 0) and (- 2, - 2) also passes through the
point (8, 2).

Hence, proved. The given three points are collinear.

EXERCISE 10.3 PAGE NO: 227

1. Reduce the following equations into slope-intercept form and find their
slopes and the y-intercepts.

(D)x+7y=0

(i)6x+3y-5=0

(iiy=0

Solution:

(Dx+7y=0

Given:

The equationisx + 7y =0

The slope-intercept form is represented in the form ‘y = mx + ¢, where m is
the slope and c is the y-intercept.

So, the above equation can be expressed as

y=-1/7x+0
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~ The above equation is of the form y = mx + ¢, wherem =-1/7andc=0
(i) 6x+3y-5=0

Given:

The equationis 6x+ 3y-5=0

The slope-intercept form is represented in the form ‘y = mx + ¢, where m is
the slope and c is the y-intercept.

So, the above equation can be expressed as

3y =-6x+5

y=-6/3x+5/3

=-2x+5/3

= The above equation is of the form y = mx + c, wherem =-2and c=5/3
(ii)y=0

Given:

The equationisy =0

The slope-intercept form is given by ‘y = mx + ¢, where m is the slope and c
is the y-intercept.

y=0xx+0

=~ The above equation is of the formy = mx + ¢, wherem=0and c =0

2. Reduce the following equations into intercept form and find their
intercepts on the axes.

()3x+2y-12=0

(i) 4x-3y=6
(ii)3y+2=0
Solution:

() 3x+2y-12=0
Given:

The equationis 3x + 2y-12 =0

The equation of the line in intercept form is given by x/a + y/b = 1, where
‘a’ and ‘b’ are intercepted on the x-axis and the y-axis, respectively.

So,3x + 2y =12

Now, let us divide both sides by 12; we get

3x/12 + 2y/12=12/12

x/4+y/6=1

= The above equation is of the form x/a + y/b =1, wherea=4,b =6

The intercept on the x-axis is 4.

The intercept on the y-axis is 6.

(i) 4x-3y =6
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Given:

The equationis 4x -3y =6

The equation of the line in intercept form is given by x/a + y/b = 1, where
‘a’ and ‘b’ are intercepted on the x-axis and the y-axis, respectively.
So,4x-3y=6

Now, let us divide both sides by 6; we get

4x/6 -3y/6=6/6

2x/3-y/2=1

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

=~ The above equation is of the form x/a +y/b =1, wherea=3/2,b=-2
The intercept on the x-axis is 3/2.

The intercept on the y-axis is -2.

(iii) 3y+2=0

Given:

The equationis3y +2 =0

The equation of the line in intercept form is given by x/a + y/b = 1, where
‘@’ and ‘b’ are intercepted on the x-axis and the y-axis, respectively.

So,3y =-2

Now, let us divide both sides by -2; we get

3y/-2=-2/-2

3y/-2=1

y/(-2/3) =1

=~ The above equation is of the form x/a +y/b =1, wherea=0,b=-2/3
The intercept on the x-axis is 0.

The intercept on the y-axis is -2/3.

3. Reduce the following equations into normal form. Find their
perpendicular distances from the origin and the angle between the
perpendicular and the positive x-axis.

() x-V3y+8=0

(iDy-2=0

(i) x-y=4
Solution:

() x-V3y+8=0
Given:

The equationis x - V3y + 8 =0
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The equation of the line in normal form is given by x cos 8 + ysin8 =p
where ‘0’ is the angle between the perpendicular and the positive x-axis and
‘p’ is the perpendicular distance from the origin.

Sonow,x—\/3y+8=0

x -3y = -8

Divide both the sides by V(12 + (V3)2) =V(1 +3) = V4 =2

x/2 -\/3y/2 =-8/2

(-1/2)x +V3/2y = 4

This is in the form of: x cos 120° + y sin 120° = 4

=~ The above equation is of the form x cos 6 + y sin 6 = p, where 6 = 120°
and p = 4.

Perpendicular distance of the line from origin = 4

The angle between the perpendicular and positive x-axis = 120°
(iDy-2=0

Given:

The equationisy-2=0

The equation of the line in normal form is given by x cos 8 + ysin8 =p
where ‘0’ is the angle between the perpendicular and the positive x-axis and
‘p’ is the perpendicular distance from the origin.

Sonow, 0 Xx+1Xy=2

Divide both sides by V(02 + 12) =vV1 =1

00X +1(y)=2

This is in the form of: x cos 90° + y sin 90° = 2

= The above equation is of the form x cos 6 + y sin 8 = p, where 6 = 90° and
p=2.

Perpendicular distance of the line from origin = 2

The angle between the perpendicular and positive x-axis = 90°

(i) x-y=4

Given:

The equationisx-y+4=0

The equation of the line in normal form is given by x cos 8 + ysin8 =p
where ‘0’ is the angle between the perpendicular and the positive x-axis and
‘p’ is the perpendicular distance from the origin.

Sonow,x -y =4

Divide both the sides by V(12 + 12) = V(1+1) = V2

X/V2 -y/N2 =4/2

(1/V2)x + (-1/V2)y = 2V2
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This is in the form: x cos 3159 + y sin 3150 = 2v/2
= The above equation is of the form x cos 6 + y sin 6 = p, where 6 = 315°
and p = 2V2.
Perpendicular distance of the line from origin = 22
The angle between the perpendicular and the positive x-axis = 315°
4. Find the distance of the point (-1, 1) from the line 12(x + 6) = 5(y - 2).
Solution:
Given:
The equation of the line is 12(x + 6) = 5(y - 2).
12x+ 72 =5y -10
12x-5y+82=0..(1)
Now, compare equation (1) with the general equation of line Ax + By + C =
0, whereA=12,B=-5,and C =82
Perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, y1) is
given by
o |Ax, + By, + C|
- JAZ+B?
Given point (X1, v1) =(-1, 1)
.+ Distance of point (—1, 1) from the given line is

y |12 x (—1)+(-5)x1+82] |-12—-5+82] |65 65 "
o = = = —units
J122+ (=5)2 V144+25 169 13
= 5 units

~ The distance is 5 units.

5. Find the points on the x-axis whose distances from the linex/3 +y/4 =1
are 4 units.

Solution:

Given:

The equation of the lineisx/3 +y/4=1

4x + 3y =12

4x+3y-12=0 ... (1)

Now, compare equation (1) with the general equation of line Ax + By + C =
0, whereA=4,B=3,andC=-12

Let (a, 0) be the point on the x-axis whose distance from the given line is 4
units.

So, the perpendicular distance (d) of a line Ax + By + C = 0 from a point
(x1,y1) is given by
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5 |Ax, + By, + C|
VAZ + B2
|4a+ 3 x 0 — 12]
e
|[4a— 12| |4a— 12]
-~ JVi6+9 5
|4a- 12| =4 X 5
+ (4a-12) =20
4a-12=200r-(4a-12) =20
4a=20+120r4a=-20+12
a=32/4ora=-8/4
a=8ora=-2
. The required points on the x-axis are (-2, 0) and (8, 0)
6. Find the distance between parallel lines.
(i) 15x+8y-34=0and 15x+8y + 31 =0
() Ix+y)+p=0andl(x+y)-r=0
Solution:
(i) 15x+8y-34=0and 15x+8y + 31 =0
Given:
The parallel lines are 15x + 8y - 34 = 0 and 15x + 8y + 31 = 0.
By using the formula,
The distance (d) between parallel lines Ax + By + C1 = 0 and Ax + By +
C2 = 0 is given by
d = LGl
VAZ+B?
Where, A=15.B=8,C;=-34,C; =31
Distance between parallel lines is
413431
- 152+ 82
|—65|
V225 + 64
65
-
=65/17
=~ The distance between parallel lines is 65/17
(iDlx+y)+p=0andl(x+y)-r=0
Given:

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

The parallel linesarel (x+y)+p=0andl (x+y)-r=0
Ix+ly+p=0andlx+1ly-r=0
By using the formula,
The distance (d) between parallel lines Ax + By + C1 = 0 and Ax + By +
C2 = 0 is given by
|C, —Cz|
d=-A=z
JAT+B?
Where, A=LLB=1Ci=p,Cy=-1
Distance between parallel lines is
;_ =0
VIZ+12
_lp+rl
V21
_ Iptrl
Iz

~ The distance between parallel lines is |p+r|/1V2

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

Solution:

Given:

Thelineis3x-4y+2=0

So,y=3x/4+2/4

=3x/4+ Y

Which is of the form y = mx + ¢, where m is the slope of the given line.
The slope of the given line is 3/4

We know that parallel lines have the same slope.

=~ Slope of other line =m = 3/4

The equation of line having slope m and passing through (x1, y1) is given by
y-y1=m (X - X1)

=~ The equation of the line having slope 3/4 and passing through (-2, 3) is
y-3=%(x-(2))

4y -3 X4=3x+3 X2

3x-4y =18

~ The equation is 3x - 4y = 18

8. Find equation of the line perpendicular to the line x- 7y + 5 = 0 and
having x intercept 3.

Solution:

Given:
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The equation of lineisx-7y +5=0

So,y =1/7x + 5/7 [which is of the form y = mx + ¢, where m is the slope of
the given line.]

The slope of the given line is 1/7

The slope of the line perpendicular to the line having slope m is -1/m

The slope of the line perpendicular to the line having a slope of 1/7 is -
1/(1/7)=-7

So, the equation of the line with slope -7 and the x-intercept 3 is given by y
=m(x-d)

y=-7(x-3)
y=-7x+ 21
7x+y=21

~ The equationis 7x + y = 21

9. Find angles between the lines V3x+y =1and x + V3y = 1.

Solution:

Given:

The linesare V3x +y=1andx + V3y=1

So,y =-V3x+1..(1)and

y=-1/V3x+1/V3...(2)

Th\e/slope of the line (1) is m1 = -V3, while the slope of the line (2) is m2 = -
1/V3

Let O be the angle between two lines.

So,
m,; —m
tanf = [————=
1+ mym,
1 S
_xg_(__) S+l
e - -
b I\ [ 1+1 | 3
1+(—w@)(—ﬁ) 2XV3
=113
0 =30°

=~ The angle between the given lines is either 30° or 180°- 30° = 150°

10. The line through the points (h, 3) and (4, 1) intersects the line 7x — 9y
—19 = 0. At the right angle. Find the value of h.

Solution:

Let the slope of the line passing through (h, 3) and (4, 1) be m1

Then, m:1 = (1-3)/(4-h) =-2/(4-h)

Let the slope of line 7x - 9y - 19 = 0 be m:
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7x-9y-19=0

So,y=7/9x-19/9

mz=7/9

Since the given lines are perpendicular,

mi X mz =-1

-2/(4-h) x7/9 =-1

-14/(36-9h) = -1

-14 =-1 %X (36 - 9h)

36 -9h =14

9h=36-14

h=22/9

=~ The value of his 22 /9

11. Prove that the line through the point (x1, y1) and parallel to the line Ax +
By+C=0isA(xX-x1)+B(y-y1)=0.

Solution:

Let the slope of line Ax + By + C = 0 be m

Ax+By+C=0

So,y=-A/Bx-C/B

m=-A/B

By using the formula,

Equation of the line passing through point (x1, y1) and having slope m = -
A/Bis

y-y1=m (X - X1)

y-y1=-A/B (x - x1)

B(y-y1)=-A(x-x1)

~Ax-x1)+B(y-y1)=0

So, the line through point (x1, y1) and parallel to the line Ax + By + C =0 is
A-x1)+B(y-y1)=0

Hence, proved.

12. Two lines passing through point (2, 3) intersects each other at an angle
of 600°. If the slope of one line is 2, find the equation of the other line.
Solution:

Given: m1 =2

Let the slope of the first line be m1

And let the slope of the other line be mo.

The angle between the two lines is 60°.

So,
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m; — I,
tanf = [———=
1+ m;m,
2—m,
tan60° = |————
1+ 2m,
2—m,
5o (2002
2 1+ 2m,
=
27—k Y ]
- o o= ()
¥ 1+2m, - 1+2m,

V3(1+2m,)=2-m, orv3(1+2m,)=—(2—m,)
V3+2V3 3m, +m, = 2 ory3+ 2\!'_1112 —m, =—2
m,(2v3+1) =2—+V3orm,(2V3-1) = —(2 ++/3)
2 -3 —(2++3)
mﬂfrﬂz:m

So now let us consider
Case 1: When

2—-,;?
(2y3+1)

m, =

ms =

The equation of the line passing through point (2, 3) and having a slope my is

P i ."_
:f—3=(2w3 )( —2)

(2v3+1)y-3(2v3+1) = (2—V3)x—2(2-V3)

(V3—-2)x+(2V3+1)y =—4+2V3+6V3+3

(V3-2)x+(2V3+1)y=8V3—-1

 Equation of the other line is (V3-2)x+(2V3+1)y=8v3-1

Case 2: When

—{2+l.,."§3

(243-1)

The equation of the line passing through point (2, 3) and having a slope m; is
243

= Con

(2v3-1)

m, =

o=
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B —(2 =+ \.-"'E)
y—3= @B-1) (x—2)

(2v3-1)y-3(2v3-1)=—(2+V3)x+2(2 +3)
(2vV3—-1)y+(2+V3)x=4+2V3+6/3-3
(2vV3—-1)y+(2+V3)x=8V3+1

x . i Yy — 842
*. Equation of the other line is (2v3-1)y+(2+V3)x=8V3+1

13. Find the equation of the right bisector of the line segment joining the
points (3, 4) and (-1, 2).

Solution:

Given:

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

Let the mid-point of AB be (x, y).

x=(3-1)/2=2/2=1

y=(4+2)/2=6/2=3

xy)=(1,3)

Let the slope of line AB be m1

m=(2-4)/(-1-3)

=-2/(-4)

=1/2

And let the slope of the line perpendicular to AB be m>

mz=-1/(1/2)

=-2

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

2X+y=5

=~ The required equation of the lineis 2x + y =5

14. Find the coordinates of the foot of the perpendicular from the point (-1,
3) to the line 3x -4y - 16 = 0.

Solution:

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

So, let the slope of the line joining (-1, 3) and (a, b) be m1

mi = (b-3)/(a+1)
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And let the slope of the line 3x -4y - 16 = 0 be m2
y=3/4x-4
mz = 3/4

Since these two lines are perpendicular, m: X mz = -1

(b-3)/(a+1) X (3/4) =-1

(3b-9)/(4a+4) =-1

3b-9=-4a-4

4a+3b=5..... (1)

Point (a, b) lies on the line 3x -4y = 16

3a-4b =16 ....... (2)

Solving equations (1) and (2), we get

a=68/25and b =-49/25

=~ The coordinates of the foot of perpendicular are (68/25, -49/25)

15. The perpendicular from the origin to the line y = mx + c meets it at the
point (-1, 2). Find the values of m and c.

Solution:

Given:

The perpendicular from the origin meets the given line at (-1, 2).

The equation of the lineisy =mx + ¢

The line joining the points (0, 0) and (-1, 2) is perpendicular to the given
line.

So, the slope of the line joining (0, 0) and (-1,2) =2/(-1) =-2

The slope of the given line is m.

mX (-2)=-1

m=1/2

Since point (-1, 2) lies on the given line,

y=mx-+c

2=1/2x(-1)+c

c=2+1/2=5/2

= The values of m and c are 1/2 and 5/2, respectively.

16. If p and q are the lengths of perpendiculars from the origin to the lines x
cos 0 —ysin 0 =k cos 20 and x sec 0 + y cosec 0 = K, respectively, prove
that p? + 4q2 = k2

Solution:

Given:

The equations of the given lines are
XCoSO-ysin® =Kkcos20 ....ccoeerrennnne (D)
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xsecO+ycosecO =K .coooorrrrnennne. (2)

Perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, y1) is
given by

q |Ax; + By; + C|

Ny o

So now, compare equation (1) to the general equation of line i.e., Ax + By + C
=0, we get

A=cos 0. B=-sin0. and C=-k cos 20

It is given that p is the length of the perpendicular from (0, 0) to line (1).

[Ax0+Bx0+C| IC] |-kcosz8|
= \."m & JAZ+B2 = J/ cos?B+sin? @ B
p=Xkcos 26
Let us square on both sides we get,
P2=Kk2cos?20 ..cooovvviiiiinnnnn. (3)
Now, compare equation (2) to the general equation of line ie.. Ax +By+C=0,
we get

A=secO,B=cosecB,and C=-k
It is given that q is the length of the perpendicular from (0, 0) to line (2)

[AXx0+Bx0+C|
T JAZ+B?
IC|
-
|-k
B Vsec?0 + cosec28
k
N Vsec28 + cosec? B

k kcosBsin®
= =— =kcosBsind
\/ 1 1 vcos2h +sinZ2 9

C0sZ8 ' sinZ@
q=kcos0Osin®6
Multiply both sides by 2, and we get
2q =2k cos 0 sin 8 =k X 2sin 8 cos 0
2q =k sin 20
Squaring both sides, we get
4q2 =Kk2sin%20 ....oeeevvveennn (4)
Now add (3) and (4); we get
p? + 4q2 = k2 cos? 26 + k2 sin? 20

q
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p? + 4q2% = k2 (cos? 20 + sin2 20) [Since, cos? 20 + sinZ 20 = 1]
K p2 + 4,q2 — k2

Hence proved.
17. In the triangle ABC with vertices A (2, 3), B (4,-1) and C (1, 2), find the
equation and length of altitude from vertex A.

Solution:
AiZ3)

—
Bld4,-1) D C(1,2)

Let AD be the altitude of triangle ABC from vertex A.

So, AD is perpendicular to BC.

Given:

Vertices A (2,3),B(4,-1)and C (1, 2)

Let the slope of the line BC = m1

m=(-1-2)/(4-1)

mi =-1

Let the slope of the line AD be m>

AD is perpendicular to BC.

mi X mz =-1

-1 Xme=-1

mz=1

The equation of the line passing through the point (2, 3) and having a slope

of 1is

y-3=1X(x-2)

y-3=x-2

y-x=1

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=-1X(x-4)
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y+1l1=-x+4
X+y-3=0 i, (1)
Perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, y1) is
given by
|Ax, + By, + C|

- JAZ+B?
Now, compare equation (1) to the general equation of the line, i.e., Ax + By
+ C =0; we get
Length of AD =

1X2+1%X3-3 2 o

= /2 units

V12412 v
[where,A=1,B=1and C =-3]
~ The equation and the length of the altitude from vertex A arey - x = 1 and
V2 units, respectively.
18. If p is the length of the perpendicular from the origin to the line whose
intercepts on the axes are a and b, then show that 1/p2 =1/a2 + 1/b2
Solution:
The equation of a line whose intercepts on the axes are aand b is x/a + y/b
=1
bx + ay = ab
bx+ay-ab=0 ...cc.ccercvren..n. (D)
Perpendicular distance (d) of a line Ax + By + C = 0 from a point (x1, y1) is
given by
d |Ax, + By, + C|

- JAZ+B?
Now compare equation (1) to the general equation of line i.e., AX + By + C=0,
we get
A=b,B=aand C=-ab
If p is the length of the perpendicular from point (x;, y1) = (0. 0) to line (1), we

ral

get
|Ax 0+ B x0— ab|
B vaZ + b2
_|-abl
~ Jaz+b?

Now, square on both sides; we get
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- (—ab)?
P =22+ p2
1 a®+b®
p2 T a2he
i N a® b*
p2 T 22K | aZhi
1 1 1

g
~1/p2=1/a%2+ 1/b2
Hence, proved.

Miscellaneous EXERCISE PAGE NO: 233
1. Find the values of k for which the line (k-3)x- (4-k?)y+kz-7k+ 6
=0is
(a) Parallel to the x-axis
(b) Parallel to the y-axis
(c) Passing through the origin
Solution:
It is given that
(k-3)x-4-K)y+k-7k+6=0..(1)
(a) Here, if the line is parallel to the x-axis
Slope of the line = Slope of the x-axis
It can be written as
4-)y=(k-3)x+k-7k+6=0
We get
- (k-3) - a ~ Tk +6
" a-e) T )

Which 15 of the form y=mx +c

Here the slope of the given line

(k-3)

(4-k7)
Consider the slope of x-axis =0
(k-3)

(4-#)

By further calculation,
k-3=0

k=3
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Hence, if the given line is parallel to the x-axis, then the value of k is 3.
(b) Here, if the line is parallel to the y-axis, it is vertical, and the slope will
be undefined.

So, the slope of the given line
(k-3)
(4-#7)

Here,
(k-3)
(4-k*)
kZ=4

k=+2

Hence, if the given line is parallel to the y-axis, then the value of k is & 2.
(c) Here, if the line is passing through (0, 0), which is the origin satisfies the
given equation of the line.

(k-3)(0)-(4-k?) (0)+k®-7k+6=0

By further calculation,

k2-7k+6=0

Separating the terms,

kZ-6k-k+6=0

We get

(k-6)(k-1)=0

k=1or6

Hence, if the given line is passing through the origin, then the value of k is
either 1 or 6.

2. Find the values of 0 and p, if the equation x cos 0 + y sin 6 = p is the
normal form of the line V3x +y + 2 = 0.

Solution:

is undefined at k2 = 4
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It is given that
Vax+y+2=0

It can be reduced as
Y3x+y+2=0
-W3x—y=2

By dividing both sides by V!’ VI =2 e get
\.'ll.:'! l :
S T

=
2 A

It can be written as

[ V3] (1)

l__.._?_ B y=1 (1)

\ - oo )

By comparing equation (1) to X cos 8 + y sin 8 = p, we get
T 1

cosf = Jj sinf=-—,andp =1

Here the values of sin 8 and cos 6 are negative

f=n+ 2= i

Hence, the respective values of 8 and p are 7n/6 and 1.

3. Find the equations of the lines, which cut-off intercepts on the axes
whose sum and product are 1 and -6, respectively.

Solution:

Consider the intercepts cut by the given lines on the a and b axes.
a+b=1.... (1)

ab=-6 ....... (2)

By solving both equations, we get

a=3andb=-2ora=-2andb=3

We know that the equation of the line whose intercepts on the a and b axes
I
X

+ 2 =1 or bx 4 ay—ah=10
a b

Casel-a=3andb=-2

So, the equation of the lineis - 2x+ 3y + 6 =0,1.e. 2x-3y =6
Casell-a=-2andb =3

So, the equation of the lineis 3x -2y + 6 =0,i.e.-3x + 2y = 6

Hence, the required equation of the lines are 2x -3y =6 and -3x+ 2y = 6
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4. What are the points on the y~axis whose distance from the line x/3 + y/4
= 1is 4 units?
Solution:
Consider (0, b) as the point on the y-axis whose distance from line x/3 +
y/4 = 1is 4 units.
It can be writtenas 4x +3y-12=0 ....... (1)
By comparing equation (1) to the general equation of line Ax + By + C =0,
we get
A=4,B=3andC=-12
We know that the perpendicular distance (d) of aline Ax + By + C = 0 from
(x1, y1) is written as

3 |Ax, + By, +C
Y

If (0, b) 15 the point on the v-axis whose distance from line x/3 + v/4 = 1 15 4 units, then
. [4(0)+3()-12

Jv4? +3?

By further calculation
i |36 -12|

By cross multiplication,
20=|3b-12]

We get

20=+ (3b-12)

Here, 20 = (3b-12) or 20 = - (3b-12)

It can be written as

3b=20+120r3b=-20+ 12

So, we get

b=32/30orb=-8/3

Hence, the required points are (0, 32/3) and (0, -8/3).

5. Find the perpendicular distance from the origin to the line joining the
points (cos@,sin@) and (cosg,sing)

Solution:
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(cosf.sin@) and (cosg@,sing)

Here the equation of the line joining the points 15 Wwritten as

y—sinf = i Ej et (x—cosd)
cosg—cosd

By cross multiplication
v(cosg—cos@)—siné(cos ¢ —cosé#) = x(sing—sind)—cosd(sing—sin )
By multiplying the terms we get
x(sin@-sing)+ y(cos@—cosd )+ cos&sing —cosHsing —siné cosg+sinfcos# =0
On further sumplification
x(sin@-sing)+ y(cosg—cosd)+sin(g-0)=0
So we get
Ax+ By +C =0, where 4 = sinf—sing, B=cos¢g—cosf, and ' =sin(g-80)
We know that the perpendicular distance (d) of a line Ax + By + C =0 from (x;, y1) 1s written as
e |.4,r,{ﬂ£.‘
VA + B

So the perpendicular distance (d) of the grven line from (x;, v;) =(0, 0) 15
- (sinf —sing)(0)+ (cosg —cos#)(0)+sin (¢ ~#)

) VI'I{t.v.im":\’ sin gﬂ'l]l F(cos ¢ —cosd)

¥

By expanding using formula
sin(¢ -0 }|

J&;inl A +sin’ ¢ —2sin@sin g+ cos” ¢+ cos” 8 - 2cosgcosd

Grouping of terms
sin(¢—¢)
.J{:sin.l 0 +cos” 0)+(sin* g+ cor? qzii].— 2(sin@sin ¢+ cosd cosg)
By further simplification
sin(¢—8)

) .jl +1-2(cos(¢—7))
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Taking out 2 as common

sin(¢—6)

J2(1-cos(¢-6))
Using the formula
Irsin (g8 }|

=)
9
& 4}

[ f o
|2| 2sin | :

VL

We get

sin(¢—0)

6. Find the equation of the line parallel to the y-axis and draw through the
point of intersection of the lines x- 7y+ 5 =0and 3x+ y=0.

Solution:

Here, the equation of any line parallel to the y-axis is of the form

X=a e (1)

Two given lines are

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

3x+y=0..... (3)

By solving equations (2) and (3), we get

x=-5/22andy =15/22

(-5/ 22,15/22) is the point of intersection of lines (2) and (3)

If the line x = a passes through point (-5/22,15/22), we geta =-5/22
Hence, the required equation of the line is x =-5/22

7. Find the equation of a line drawn perpendicular to the linex/4 +y/6 =1
through the point where it meets the y-axis.

Solution:
It is given that
x/4+y/6=1

We can write it as

3x+2y-12=0

So, we get

y =-3/2 x + 6, which is of the formy =mx + ¢

Here, the slope of the given line = -3/2

So, the slope of line perpendicular to the given line =-1/ (-3/2) =2/3
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Consider the given line intersects, the y-axis at (0, y)

By substituting x as zero in the equation of the given line,

y/6=1

y=6

Hence, the given line intersects the y-axis at (0, 6).

We know that the equation of the line that has a slope of 2/3 and passes
through the point (0, 6) is

(y-6)=2/3(x-0)

By further calculation,

3y -18 = 2x

So, we get

2x-3y+18=0

Hence, the required equation of the line is 2x -3y + 18 =0

8. Find the area of the triangle formed by the lines y- x=0, x+ y=0
and x- k= 0.

Solution:
It is given that
y-x=0...(1)

x-k=0 ... (3)

Here, the point of intersection of

Lines (1) and (2) is

x=0andy=0

Lines (2) and (3) is

x=kandy=-k

Lines (3) and (1) is

x=kandy=k

So, the vertices of the triangle formed by the three given lines are (0, 0), (k, -
k) and (k, k).

Here, the area of triangle whose vertices are (x1, y1), (X2, y2) and (x3, y3) is
¥ |x1 (y2-y3) + x2 (y3-y1) + x3 (y1-y2)|

So, the area of the triangle formed by the three given lines is

=% |0 (-k-k) + k(k-0) + k (0 + k)| square units

By further calculation,

= 1, |k2 4+ k2| square units

So, we get

=2 |2k?|

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

= k2 square units

9. Find the value of pso that the three lines 3x+ y-2=0, px+2y-3=0
and 2x- y- 3 = 0 may intersect at one point.

Solution:

It is given that

3x+y-2=0.... (D)

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

2x-y-3=0.... (3)

By solving equations (1) and (3), we get

x=1landy=-1

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

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

By further calculation,

p-2-3=0

So we get

p=>5

Hence, the required value of p is 5.

10. If three lines whose equations arey = mix + c;,y = mzx + czandy =
m3Xx + c3 are concurrent, then show that m1 (c2 - ¢3) + mz2 (c3 - c1) +

m3 (c1-c2) = 0.

Solution:

It is given that

y =msX + C3 ... (3)

By subtracting equation (1) from (2), we get
0=(mz-mi1)x+ (cz2-c1)
(mi-mz)x=cz2-cC1

So we get
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C,—C
x=—=
m, —m,

By substituting this value in equation (1) we get

~.
1

= B,

y=m,

+¢

\ A

By multiplying the terms
m,c, —mc,
p=—u= ~+ ¢
iy — i,
Taking LCM
_me, —me, +me — e

¥=
= m,

On further simplification
m,Cy — My,

s
m, — n,

Here

[ c,—c, mc,-me,

: | is the point of intersection of lines (1) and (2)
\m—m, m-m, |
Lines (1), (2) and (3) are concurrent. So the point of intersection of lines (1) and (2) will satisfy
equation (3)
e g b
MCy = MLe) ”f~.| Q-4 |, i
FHI —JHJ I ."”I = ”Tj /

By multiplying the terms and taking LCM

e, — LG m,c, —m,cy + o,y — oy,

=y = iy

By cross multiplication

m; ¢ —MaC) — MGy + Mgy — Catny +Ccymy =0

Taking out the common terms,

mi (c2-c3)+mz2(c3-c1) +m3(ci—-cz)=0
Therefore, m1 (c2-c3) + mz2 (c3-c1) +m3 (c1-c2) =0
11. Find the equation of the lines through the point (3, 2), which makes an
angle of 45° with the line x-2y = 3.

Solution:

Consider m: as the slope of the required line

It can be written as

y=1/2x-3/2 whichis of the formy=mx+c
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So, the slope of the given line mz =1/2
We know that the angle between the required line and line x - 2y = 3 is 45°
If O is the acute angle between lines 11 and Iz with slopes m1 and mo,

m,—=m |
tan & = |—

| + m,m,
We get

tan 45° = [0 2]
1+ mym,

Substituting the values

5~ m,

By taking L.CM

(1-2m,
2

2+m

-

On further calculation

1-2m,
2+m,

We get

¢ a1
" 1-2m,

L 2+my |

Here

1-2m,
2—m|

il

1-2m,

, 2+m )

1 orl=

It can be written as

2+mi=1-2mior2+mi=-1+2m

m;=-1/3orm;=3

Casel-m1 =3

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

By further calculation,

y-2=3x-9

So, we get
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3x-y=7

Casell-m;=-1/3

Here, the equation of the line passing through (3, 2) and having a slope -1/3
I

y-2=-1/3(x-3)

By further calculation,

3y-6=-x+3
So, we get
x+3y=9

Hence, the equations of the linesare3x-y=7and x+ 3y =9

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

Solution:

Consider the equation of the line having equal intercepts on the axes as
x/a+y/a=1

It can be written as

x+y=a...(1)

By solving equations 4x + 7y -3 = 0 and 2x - 3y + 1 = 0, we get
x=1/13andy=5/13

(1/13,5/13) is the point of intersection of two given lines.

We know that equation (1) passes through the point (1/13,5/13).
1/13+5/13=a

a=6/13

So, equation (1) passes through (1/13,5/13).

1/13+5/13=a

We get

a=6/13

Her, equation (1) becomes

Xx+y=6/13

13x+ 13y =6

Hence, the required equation of the line is 13x + 13y = 6

13. Show that the equation of the line passing through the origin and

y mz*tan
making an angle with the liney = mx + cis ¥ I¥mtanf,
Solution:
Consider y = mix as the equation of the line passing through the origin
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Tt 1s given that the line makes an angle & with line v = mx + ¢, then angle & 1s written as

Result Oriented
m, —m
tan @ =
l+mm

By substituting the values

v
m

tan® =|-*
-
l1+=—m
X
We get
3 3
——m
tan @ = +| =X
y
I+=m
\ X
Here
Y [ ¥ 1
— —m ~—m
tanf = X or tanf=—| X
¥ ¥
1+=m [+=m
X | x
Case I-
y—m
tan § = X—
1+ Y m
X

We can write 1t as

: i
mtanf==-m
X X

By further simplification

tan B +

m+tanB =2 (1-mtan®)
X

So we get

¥y  m-+tant

X l-mtanf
Case IT —
b
—-m
tan @ = —| &
T
1+<m
X X

We can write 1t as
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mnﬂ-&—imtun{] =—£+ m
X X

By further simplification
i{] tmtanB)=m-tan®
X

S0 we get

y m-—tan®

x l+mtan0
Hence, the required line 15 grven by

y mztanf

X 1Fmtan®d

14. In what ratio, the line joining (-1, 1) and (5, 7) is divided by the
line x+ y=47

Solution:

We know that the equation of the line joining the points (-1, 1) and (5, 7) 1s given by

r=1= x+1
' :’1+I{ ]

By further calculation
i)

p=l=—(x+1

y-1=2(x1)

So we get
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So the equation of the given line is

x+y—4=0....(2)

Here the point of intersection of lines (1) and (2) 1s given by

x=landy=3

Consider (1, 3) divide the line segment jomnng (-1, 1) and (5, 7) in the ratio 1: k.
Using the section formula

(k(=1)+1(5) &(1)+1(7))

(1.3)=|

L 14k 1+k
By further calculation
(—k+5 k+7)

1.3)= ;
{ j} |x 1+ & l+.f:;|

So we get

—k+5 k+7
=1, =3

I+ 4 1+4

We can write 1t as

-k+5
1+ 4
By cross multiplication,

-k+5=1+k

We get

2k =4

k=2

Hence, the line joining the points (-1, 1) and (5, 7) is divided by the line x +
y = 4 in the ratio 1: 2.

15. Find the distance of the line 4x+ 7y + 5 = 0 from the point (1, 2) along
the line 2x- y=0.

Solution:

It is given that

2x-y=0....(1)

4x+7y+5=0 ...... (2)

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

Consider B as the point of intersection of lines (1) and (2).

1
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\"‘a| B
GALL2)
A+ Ty+5=0 \

By solving equations (1) and (2), we getx=-5/18 andy=-5/9
So, the coordinates of point B are (-5/18, -5/9).
From the distance formula, the distance between A and B

|II.r' 5 -.I_' ; ﬁ 2 A
AB= |L]+ J +[ 2+ units
Vo o18) L 9
By taking LCM

= 'Il 33| +|If23\|? units
yuis) "Le) T

It can be written as

) I|z 73 -.I.' l.-'2_s "|:

=) B units
\L2x9) L9

S50 we get

= \‘lll[ ::;] { ; ]J +[::j ]J units

By taking the common terms out

II'/ 23 32 I \ .
=, | F1 | units
‘q 9/)t4 |

We get

23 [5

= - units
9\a

e L
— # units
g

50 we get

345

= units
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Hence, the required distance is
g units
18

16. 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.

Solution:

Consider y = mx + c as the line passing through the point (-1, 2).

So, we get

2=m(-1)+c

By further calculation,
2=-m+c

c=m+ 2

Substituting the value of c
y=mx+m-+2 ... (D)
So the given line is
X+y=4.... (2)

By solving both equations, we get

2—m S5m+2
x=—— and y =- :
m+l m+1

2-m 5m+2) . 2 : . : ;
( m‘ it J s the point of intersection of lines (1) and (2)
v+l m+l

Here the point is at a distance of 3 units from (-1, 2)

From distance formula

[ B
(2—m Y |
| +]|+|
15||\m+]

Sm+2

%

R
Squaring on both sides

y &

[ 2—m+m+1 | +|' Sm+2-2m-27Y

| m+1 m+1 ]

By further calculation
9 9’

-+ —=4
(m+1) (m+1)

Dividing the equation by 9

l+m’

[m+]]: -
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By cross multiplication,
1+m?2=m?+1+2m

So, we get
2m =10
m=20

Hence, the slope of the required line must be zero, i.e., the line must be
parallel to the x-axis.

17. The hypotenuse of a right-angled triangle has its ends at points (1, 3)
and (—4, 1). Find the equation of the legs (perpendicular sides) of the
triangle.

Solution:

Consider ABC as the right angles triangle where 2C = 90°

Here, infinity such lines are present.

m is the slope of AC

So, the slope of BC=-1/m

Equation of AC -

y-3=m(x-1)

By cross multiplication,

x-1=1/m (y-3)

Equation of BC -

y-1=-1/m(x+4)

By cross multiplication,

Xx+4=-m(y-1)

By considering the values of m, we get

I[fm =0,

So, we get

y-3=0,x+4=0

[fm = oo,

So, we get

x-1=0,y-1=0wegetx=1,y=1

18. Find the image of the point (3, 8) with respect to the line x+ 3y =7,
assuming the line to be a plane mirror.

Solution:

It is given that

x+3y=7...(1)

Consider B (a, b) as the image of point A (3, 8).

So line (1) is the perpendicular bisector of AB.
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s A(3,8)
.{
X+3y=7
® g5(ab)
Here
Slope of AB = s

a-:
- l
slope of line {l}:—E

Line (1) 1s perpendicular to AB

Ch—8Y ( 1)
L a—3 ,l|x|-_3 Fi
By further calculation

b-8
3a—-9

By cross multiphication

b-8=3a-9
Ja-b=1.....(2)
We know that

a+3 b+8)
il s |

F i A

Mid-point of AB :[
So the mid-point of line segment AB will satisfy line (1)
From equation (1)
Ir' B i

a+3 |+3Lh+81_?
\, 2 J ”. ’
By further calculation
at3+3b+24=14
On further simplification,
a+3b=-13...(3)
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By solving equations (2) and (3), we get

a=-landb=-4

Hence, the image of the given point with respect to the given line is (-1, -4).
19. If the lines y=3x+ 1 and 2y = x+ 3 are equally inclined to the

line y = mx + 4, find the value of m.

Solution:

It is given that

y=3x+1.... (D)

y=mx+4.... (3)

Here, the slopes of

Line (1), m1 =3

Line (2), mz2 =%

Line (3), m3 =m

We know that lines (1) and (2) are equally inclined to line (3), which means
that the angle between lines (1) and (3) equals the angle between lines (2)
and (3).
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my, — M, | i, — I, |

1+ m,m,|| 1+ m,m, |

Substituting the values we get

- m
3-m| |9

L+3m| i1+ ] i
2
By taking L.CM
3—m| |1-2m|
L+3m| | m -I2|

Tt can be written as

- g LY
I—m f1—=2m J

1+ 3m Lm+2,

Here

J-m 1-2m _ 3-m _(1-2m)
1+3m  m+2 o 1+3m L m+2
T

3-m 1-2m

1+3m  m+2

By cross multiplication
(3-m)(m+2)=(1-2m)(1+3m)

On further calculation,
-m?24+m+6=1+m-6m?
So, we get

5m2+5=0

Dividing the equation by 5,
m2+1=0

m = V-1, which is not real.
Therefore, this case is not possible.
If
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3—-m (1=2m )
TETR |
By cross multiplication
(B-m)(m+2)=-(1-2m)(1+3m)
On further calculation
-mi+tm+6=-(1+m-6mi
S0 we get
Tm?! —2m-—-T7=0

Here we get

+ f4-4(7)(-7)

By further simplification

'—

241+49
14

m=

We can write 1t as

a1

li:‘\.
m=

Hence, the required value of m 1s
1£5v2

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

Solution:
It 15 given that

x+y—5=0__(1)
x—2y+7=0.._.(2)
Here the perpendicular distances of P (x, v) from lines (1) and (2) are written as

X+ 1 —35| 2v+7

dy = —— — and d, = ———
yi) (1) \.'( ) +(=2)

So we get
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/ x+y=5 — 3x—2y+ T|
= i i, =
SE R

We know thatd; +d; =10
Substituting the values

Y- I SV, B
|x+) :L|+|__-._x _'1+?:]|j

\2 J13
By further calculation
I3 |x+y-3+423x-2y+7|-10y26 =0
It can be written as
JI3(x+y-5)+v2(3x-2y+7)-1026 =0
Now by assuming (x + v —5) and (3x — 2y + 7) are positive
VI3x+13y =513 + 3425 - 2429+ 72 - 10426 = 0
Taking out the common terms
x(13 +3v2)+ y(V13 - 242 ) +(7¥2 - 513 - 1026 ) =0 yhich is the equation of a line.

In the same way, we can find the equation of the line for any signs of (x +y
-5)and (3x-2y + 7)

Hence, point P must move on a line.

21. Find the equation of the line which is equidistant from parallel lines
9x+6y-7=0and3x+ 2y+ 6=0.

Solution:
It 15 given that

X+ 2y +6=0 ... (2
Consider P (h, k) be the arbitrary point that 15 equidistant from lines (1) and (2)
Here the perpendicular distance of P (h, k) from line (1) 1s written as

_|9h+6k—7| |9h+6k-T7| |9h+6k-7|

d =— ;
L9 +(6) J117 W13
Similarly the perpendicular distance of P (h, k) from line (2) 1s written as
3h+2k+6| |3h+2k+6|
J3) +(2) Vi3
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We know that P (h, k) 15 equidistant from hines (1) and (2) d; =d;
Substituting the values
Oh+6k—7 |3h+2k+6
3\"|ﬁ - \"E
By further calculation
Qh+6k=T7=33h+2k+6
It can be written as
9h+6k—7 =13(3h+2k+6)
Here,
9h+ 6k-7=3(3h+2k+6)or9h+6k-7=-3(3h+2k+6)
9h + 6k -7 =3 (3h + 2k + 6) is not possible as
9h + 6k-7=3 (3h+ 2k +6)
By further calculation,
- 7 =18 (which is wrong)
We know that
9h + 6k-7=-3 (3h + 2k + 6)
By multiplication,
9h + 6k -7 =-9h - 6k-18
We get
18h+12k+11=0
Hence, the required equation of the line is 18x + 12y + 11 =0
22. 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.

Solution:
Ylk 15
| i /
\BH,E!‘E I'Cl.5.3f
Yol
< >
X AlaD) X

Y

W

Consider the coordinates of point A as (a, 0).
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Construct a line (AL) which is perpendicular to the x-axis.
Here, the angle of incidence is equal to the angle of reflection
£4BAL=+CAL= @

£CAX =46

It can be written as

£0AB=180°- (0+ 2®) =180°- [0+ 2(90° - O)]

On further calculation,

=180°- #-180° + 264

=0
So, we get
<BAX =180°-6
slope of line AC = =0
3
tan & = ,3 (1)
J—a
2-0

Slope of line AB =

|—a

We get

-

tan(180°-@) =

—d

By further calculation

-
e

—tan# =

—d

tand = —— i 2)
T

From equations (1) and (2) we get

3 2

S5-a a-l
By cross multiplication,
3a-3=10-2a
We get
a=13/5
Hence, the coordinates of point A are (13/5, 0).
23. Prove that the product of the lengths of the perpendiculars drawn from

icnsf} + J sinfd=11is b’

i | 3 3
points ! \||f.f_ — |'rT_ i ”’} and {—\-'r.r' — .lr?_ []} to the line o h
Solution:
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It is given that

X | A
—cosfd+—sinf =1
a b

We can write it as
bxcos® +aysinf-ab=0 ... %1)

Here the length of the perpendicular from point Ja' _h:~ﬂ] to line (1)

I){;m_;(!(\ffa: -5 )+ asin@(0)-ab ‘bms.ﬁh‘,"a: —B —ab

(2)

P =

JB cos’ @+ sin’ @ VB cos’ @ +a’sin® 0

Similarly the length of the perpendicular from point (_'*‘ a’—b’ *ﬂ} to line (2)

‘b l;:ns{a_"(—\.l'a: -b? )+ asin {J(D] —abl |bcosOJa' —b Lab

P>

Jb cos’ @+a’sin® @ Vb cos’ @+a’sin’ @
By multiplying equations (2) and (3) we get

‘hcus(—?ﬂu? -b —ab (hcﬂsﬂ'\u‘u: - b +m"vJ

p:”: = = a
| (Vh? cos? 6+a*sin’ 8|

We get

‘(h cnse‘i‘«,,-"u: -5 —ah](h cosfa’ —h’ +f.‘h]‘

[.h: cos” @+a sin” H.:I

From the formula

['h costNa® — b’ ): —(ab)’

(% cos® @ +a’sin’ @)
By squaring the nmumerator we get
|h1 cos’ Eﬁ'{u: ity )— c::I}:|

(h? cos® 6+a’sin’ )
By expanding using formula
|fr:h: cos’ @—h*cos’ @ - c.':h:|
- h*cos’ @+a’sin’ @
Taking out the commeon terms
h? |.:r: cos” @—hcos” B-a’

P eos*@+a sin’ @
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We get

h- |c.r' cos” @—=h"cos @—-a sin"@—a cos” H|

b cos’@+a’sin’ @
Here sin® 8 +cos? B =1

b’

—(h* cos” @ +a’sin’ )

h*cos” @ +a’sin” @
So we get
b [h: cos’ @+a’sin” H]
N (b° cos® @ +a” sin” @)
=h
Therefore, it 15 proved.
24. A person standing at the junction (crossing) of two straight paths
represented by the equations 2x-3y+ 4 =0and 3x+ 4y-5 = 0 wants to
reach the path whose equation is 6x- 7y + 8 = 0 in the least time. Find the
equation of the path that he should follow.
Solution:
It is given that
2x-3y+4=0.... (1)
3x+4y-5=0 ...... (2)
6x-7y+8=0 ...... (3)
Here, the person is standing at the junction of the paths represented by
lines (1) and (2).
By solving equations (1) and (2), we get
x=-1/17andy =22/17
Hence, the person is standing at point (-1/17,22/17).
We know that the person can reach path (3) in the least time if they walk
along the perpendicular line to (3) from point (-1/17, 22/17)
Here, the slope of line (3) =6/7
We get the slope of the line perpendicular to the line (3) =-1/ (6/7) = -
7/6
So, the equation of the line passing through (-1/17,22/17) and having a

slope of -7/6 is written as
22) ?[ 1)
yv—— | = x4
" 17) 6\
By further calculation,
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6 (17y-22)=-7(17x+ 1)
By multiplication,
102y -132=-119x-7
We get
1119x + 102y = 125
Therefore, the path that the person should follow is 119x + 102y = 125

% 3k %k 3k %k %k %k sk %k sk ok ok %k %k %k sk %k %k %k k %k %k k k
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