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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, AD
which gives us the required quadrilateral.

Z
6
A(’4:S)/S

B(0,7)

Xy @15 4 3 3 11

D(-4,-2) \;

-4

"5 C(5,-5)
-6

v'Y

To find the area, draw diagonal AC
So, area (ABCD) = area (AABC) + area (AADC)
Then, area of triangle with vertices (X1,y1) , (X2, ¥2) and (Xs,ys) is
Are of AABC =% [x1 (Y2 — Y3) + Xz (Y3 — Y1) + X3 (Y1 - V¥2)]
=%[-4(7+5)+0(-5-5)+5(5-7)] unit?
=% [-4 (12) + 5 (-2)] unit?
=1, (58) unit?
=29 unit?
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Are of A ACD =% [X1 (Y2 —Y3) + X2 (Y3 — Y1) *+ X3 (Y1 — ¥2)]
=%[-4(-5+2) +5(-2-5) + (-4) (5—-(-5))] unit?

=% [-4 (-3) + 5 (-7) — 4 (10)] unit?
=% (-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 vertices of the triangle. Solution:

Y

A
A
B
< f ) >
X' . (9] + C x
‘ \‘ 2a "' &
A
y'Y

Let us consider ABC be the given equilateral triangle with side 2a.
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Where, AB =BC =AC = 2a

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

Since 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=0A2z +0C2

(2a)2= a2 + OC2

4a2 — a2 = 0C>?

3a2=0C2

OC =\3a

Co-ordinates of point C = + V3a, 0

~ The vertices of the given equilateral triangle are (0, a), (0, -a), (\3a, 0) Or

(0, @), (0, -a) and (-\3a, 0)

3. Find the distance betweenP (X3, y1) and Q (X2, y2) when: (i) PQ is parallel to the
yaxis, (i) PQ is parallel to the x-axis.

Solution:
Given:
Points P (X1, y1) and Q(xz, ¥2)
(i) When PQ is parallel to y axis then x; = X2
So, the distance between Pand Qis given = v (X2 = X1)* + (¥2 = ¥1)?
by = (2 —y.)?

=ly2 =il
(i) When PQ is parallel to the x-axis then y; =Y
So, the distance between P and Q is given by V&2 = %1)? + (¥2 — 1)
— e —x.2

3/ (X, —X%;)

= X2 — X4
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4. Find a point on the x-axis, which is equidistant from the points (7, 6) and (3,
4). Solution:

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

So,

JT—2)2+(6-0)2= ,/(3—a)2+ (4-0)2

J49+a2—14a+36= {9 +a2—6a+ 16

Jaz — 14a + 85 = Ja2 — 6a + 25

Now, let us square on both the sides we get,
a2—14a+85=2a2—-6a+25

-8a = -60

a = 60/8

=15/2

= The required point is (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 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 (x, y1) and

(X2, Y2) is given by m = (y2 — y1)/(X2 — X1) where, X # X3

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 the 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, ¥2) Is given by m = (y, — y1)/(X2 — X1) where, X # X; S0,

the slope of the line AB (m;) = (5-4)/(3-4) = 1/-1 =-1 the

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

slope of the line CA (m3) = (4+1)/(4+1) =5/5=1
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It is observed that, m;.mz =-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)

7. Find the slope of the line, which makes an angle of 30° with the positive
direction of y-axis measured anticlockwise.

Solution:

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

YA

90° + 30°

A

Line

Y

= The slope of the given line is tan 120° = tan (180° - 60°)
= - tan 60°
= V3

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 Slope of AB = Slope of BC
Then, (1+1)/(2-x) = (5-1)/(4-2)

2/(2-x) = 4/2

2/(2-x) =2
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2 =2(2-X)
2=4-2X
2Xx=4-2
2X =2 X
=2/2
=1
=~ The required value of x is 1.

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

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

Sonow, The slope of AB = (0+1)/(4+2) = 1/6
The slope of CD = (3-2)/(3+3) = 1/6

Hence, slope of AB = Slope of CD

~AB || CD

Now,

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

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

Hence, slope of BC = Slope of CD

~BC | CD

Thus the pair of opposite sides are quadrilateral are parallel, sowe 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.
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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 — X1) where, X # X3 m = (-2 —(-1))/(4-3)
= (-2+1)/(4-3)
=-11
=-1
The angle of inclination of 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 of the slope of another line. If tangent of the angle
betweenthem is 1/3, find the slopes of the lines.

Solution:

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

We know that if 0 is the angle between the lines 11 and 12 with slope m; and my, then
(m, —m,

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

tanf@ =

So,
. m=Zm | ... | -m
3 l1+2mxml ™ l1+2m?
1 _ m
3 1+2m?

Now, case 1:
1 ___—m
3 1+2m?

1+2m? = -3m

2m2 +1+3m =0

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

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

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
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Case 2:

1 —m

2 1+2m?

2m?-3m+1=0

2m? -2m-m+1=02m

(m-1)-1(m-1)=0

m=1or1/2

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

= 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 (xi, y1) and (h, k). If slope of the line is m, show that k —y;
=m (h - xy).

Solution:

Given: the slope of the line is ‘m’

The slope of the line passing through (i, y1) and (h, k) is (k —y1)/(h — x;)

So,

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

(k—y1) = m (h —x;) 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 aline
Then, slope of AB = slope of BC

(b-0)(a-h)=(k-b)(O0-a) let

us simplify we get, -ab = (k-b)

(a-h) -ab = ka- kh —ab +bh ka

+bh =kh

Divide both the 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 2010?
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Solution:

We know that, the 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 vy —97

2 2010 — 1995

152=y-97y=175

+97 =104.5

= The slope of the line AB is 1/2, while in the year 2010 the population will be 104.5

crores.
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EXERCISE 10.2 PAGE NO: 219
In Exercises 1to 8, find the equation of the line which satisfy the given conditions:

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

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

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

=~ Equation of y-axis is x = 0.

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

Solution:

Given:

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

We know that the point (x, y) lies on the line with slope m through the fixed point (Xo,
Yo), If and only if, its coordinates satisfy the equation y —yo = m (X — Xo)
So,y—3=12 (x—(-4))

y—-3=1/2 (x+4)2(y -

3)=x+42y-6=x+

4

X+4—-(2y-6)=0x+

4-2y+6=0x—-2y+

10=0

= The equation of the line is 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 onthe line with slope m through the fixed point (Xo,
Yo), If and only if, its coordinates satisfy the equation y —yo = m (X — Xo)
So,y-0=m(x-0)

y=mxy-—

mx =0

= The equation of the line is y — mx =0.
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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-Xy)

where, m = slope of line = tan 6 and (X, y1) are the points through which line passes -
m =tan 75°

75° = 45° + 30° Applying

the formula:

tan(A + B) = tan A + tan B

]l — tan A. tan B

1
1 + —

Iy ro e 4 ¢ o -

tan(45” + 307) = —= 45" 4 tan 30 I3

1 — tan 45, tan 30° 1 1

el D = V3 + 1
S JF o 1

Let us rationalizing we get,

; 2af
tali Th = Sl _%1 = 7 V3 —: 9 = /3
We know that the point (X, y) lies onthe line with slope m through the fixed point (X1,
y1), if and only if, its coordinates satisfy the equation y —y1 =m (X — ;) Then, y —
23 =2+B3)(x-2)y-2V3=2x-4+V3x-2\V3y=2x-4+\3x
+V3)x-y-4=0
«. The equation of the line is (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 aline L with slope m makes x-intercept d, then equation of L is y
=m(x —d).

If the distance is 3 units to the left of origin then d = -3
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S0,y =(-2) (x-(-3))

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

2X—6

2Xx+y+6=0

= The equation of the line is 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 positive direction of the x-axis. Solution:

Given: 6 = 30°

We know that slope, m = tan 6

m = tan30° = (1\3)

We know that the point (x, y) onthe line with slope m and y-intercept c lies on the line if
and only if y=mx + c.

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

So,y=(1\3)x +2y=(x+2V3)/\V3 3y

=x+2V3 x-V3y+2V3 =0

«. The equation of the line is x - V3 y +2v3 =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 (X2, y2) is

given by

¥Y—¥1= z:%ii(x_xl)
4]

y—1l= 2_—(_1)(X— (=1))

y—-1=-53(x+1)3

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

y—-3=-5x-5

3y—-3+5x+5=0

5x+3y+2=0

= The equation of the line is 5x + 3y + 2 = 0.
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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 ® = 30°

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

Substituting the values in the equation, we get

X c0530° +y sin30° =5 x(\3 /2) +y( 1/2 ) =

5
V3x+y=502)=1013
Xx+y—-10=0

». The equation of the line is V3 x +y — 10 = 0.

9.  The verticesof APQRareP (2,1),Q (-2,3) and R (4, 5). Find equation of
the median through the vertex R.

Solution: Given:

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

Let RL bethe median of vertex R. So, L is a midpoint

of PQ.

) A (xl+xz FL+F2)
We know that the midpoint formula is given by\ =2 * 2

(5
~L=V2"2/=(0,2)
We know that the equation of the line passing through the points (X1, y1) and (X2, y2) is

¥z2—¥a
_ -y, =""—"(xX—X
given byF Y1 xz—xl( 1)
o_e_275
ny—5=5—(x—4)

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 R is 3x — 4y + 8 = 0.
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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 if and only if their
slopes are negative reciprocals of each other.
Then, m = (-1/m)
=-1/(-1/5)
=5

We know that the point (x, y) lies onthe line with slope m through the fixed point (Xo,
Yo), If and only if, its coordinates satisfy the equation y —yo = m (X — Xo)

Then, y —5=5(x — (-3))

y—-5=5x+155x+ 15

-y+5=0

5x—y+20=0

= The equation of the line is 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 (x4,
y1) and (Xz, y») internally in the ratio m: n are

(mxz+nxl m}rz+n}rl)

m+n = m+n
1(2}+n(1) 1(2)+nl0) 24n 3
( )= ( )

1+n ! 1+n 1+n'1+n

We know that slope, m = (Y2 — y1)/(X2 — X1)
= (3-0)/(2 - 1)
=3/1
=3
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We know that two non-vertical lines are perpendicular to each other if and only if their
slopes are negative reciprocals of each other.
Then, m = (-1/m) = -1/3

We know that the point (X, y) lies on the line with slope m through the fixed point (Xo,
Yo), if and only if, its coordinates satisfy the equation y —y, = m (X — Xo) Here, the

point is
(o2
1+n’ 1+n
3 =1 2+n
Vi =5 &5

3((1+ny-3)=((1+n)x+2+n)
31+ny-9=-(1+n)x+2+n
L+n)x+31+n)y-n-9-2=0
1+nx+3(1+ny-n-11=0

~ The equation of the line is (L +n) x+3(L+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).

Solution:

Given: the line cuts off equal intercepts on the coordinate axes i.e. a = b.

We know that equation of the line intercepts a and b on x-and y-axis, respectively, which
is

x/fa+y/b=1 So,

xla+yla=1 x+

y=a...(1)

Given: point (2, 3)

2+3=aa

=5

Substitute value of “a’ in (1), we get

X+y=5x+y-5=0

= The equation of the line is x +y —5=0.

13. Find equation of the line passing through the point (2, 2) and cutting off
intercepts on the axes whose sum is 9.
Solution:
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We know that equation of the line making intercepts a and b on x-and y-axis,
respectively, is x/a+y/b =1.... (1) Given: sum of intercepts =9a+b=9
b=9-a

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

Given: the line passes through the point (2, 2),
So,2/a+2/(9-a)=1

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

[18 —2a+2a]/a(9-a)=1

18/a(9-a)=1

18=a(9-a)

18=9a—a?a?

—9%+18=0

Upon

factorizing, we

get a2 —3a —6a

+18=0a(a—

3)—-6((@-3) =

0(@a-3)(@a-=o6)

=0a=3o0ra=

6

Let us substitute in (1),

Casel(a=3): Thenb

=9-3=6x/3+y/6=

12x+y=6

2x+y—-6=0

Case2 (a=6):

Thenb=9-6=3

X6+ylB3=1x+

2y =6

X+2y—-6=0

. The equation of the line is 2x +y—-6=00rx+2y -6 =0.
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14. Find equation of the line through the point (0, 2) making an angle 27/3 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.

Solution: Given:

Point (0, 2) and 6 = 27/3 We

know that m = tan 0

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

We know that the point (X, y) lies on the line with slope m through the fixed point (Xo,
yo), if and only if, its coordinates satisfy the equation y —yo =m (X —Xo) Y — 2 = -\3
(x—0)y—-2=-V3xV3x+y-2=0

Given, equation of line parallel to 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\3x+

y+2=0

«. The equation of 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:
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 if and only if their
slopes are negative reciprocals of each other. m = (-1/m) = -1/(-9/2) = 2/9
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We know that the point (x, y) lies on the line with slope m through the fixed point (Xo,
Yo), If and only if, its coordinates satisfy the equation y —yo =m (X — Xo) y — 9 = (2/9)
(x—(-2))

Ay -9)=2(x +2)

gy-81=2x+4

2x+4-9y+81=0

2Xx—-9y +85=0

~ The equation of line is 2x — 9y + 85 = 0.

16. 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 whenC =20and L= 125.134when
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
Y= 3:::3,: (x—x,)
C—20=—"1220 (], 124.942)

125.134-124942
C— 20 = ——(L— 124.942)
0.192

0.192 (C—-20)=90 (L — 124.942)
0.192

S (C—20) + 124942

0.192

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

17.  The owner of a milk store finds that, he cansell 980 litres of milk each week
at Rs. 14/litre and 1220 litres of milk eachweek atRs. 16/litre. Assuming a linear
relationship between selling price and demand, how many litres could he sell
weeklyat Rs. 17/litre?

Solution:

Assuming the relationship between selling price and demand is linear.

Let us assume selling price per litre along X-axis and demand along Y-axis, we have two
points (14, 980) and (16, 1220) in XY-plane.
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We know that the equation of the line passing through the points (X1, y1) and (X2, y2) is
given by

¥Nz2=¥
Yo=Y x_._xi (x—x;)

1220-980
y—= 980.= 16-14

(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 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.
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We know that the midpoint is given by(
Since P is the midpoint of (a, b),

O+xy+0
(52150 - o

(=@
a=x2andb=y/"2

Xx=2aandy=2b
A =(0,2b)and B=(2a, 0)

We know that the equation of the line passing through the points (X, y1) and

2—X;

(X2, y2) is given by
Y—Y&= ::_Z;yl(x_xﬂ
y—2b=2"2(x—0)
y—2b="(x)
y=2b=2(x)

a(y—2b) =-bxay —2ab = -bxbx +ay = 2ab
Divide both the sides with ab, then

bx ay 2ab
ab ab  ab

X ¥ _
a+b -

B

2

Xy +Xp ¥1+y2

2

)

X
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Hence proved.

19. PointR (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 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.

Tk

R (h, k)

& A > x

We know that the coordinates of a point dividing the line segment joins the points (X1, Y1)
and (xz, y2) internally in the ratio m: nis

(mx2+nxl my2+nyl)

m+n ' m+n
1(0)+2(x) 1(y)+2(0) _
( 142 7 142 )_ (h'k)
2X VN
EH=mb

h=2x/3 and k = y/3 X

=3h/2 and y = 3k

~A=(0, 3k) and B = (3h/2, 0)

We know that the equation of the line passing through the points (X1, y1) and (X2, y2) is
given by

y2=¥i

¥—¥a— xz_xl(x_xﬂ
0—3k

2
3h(y - 3K) = -6kx
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3hy - 9hk = -6kx

6kx + 3hy =9hk

Let us divide both the sides by 9hk, we get,

2x/3h +y/3k =1

=~ The equation of the line is given by 2x/3h +y/3k =1

20. By using the conceptof equation of a line, prove that the three points (3, 0), (- 2,
—2)and (8, 2) are collinear.

Solution:

According to the question,

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

Y_Y1=y2__yi(x_x1)

-2-0
-2 -3
y="(x—3)
-5y =-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 the points (3, 0) and (— 2, — 2) also passes through the point (8,
2).
Hence proved. The given three points are collinear.

y—0= (x —3)
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Straight Lines
EXERCISE 10.3 PAGE NO: 227

1. Reduce the following equations into slope - intercept form and find their slopes
and they - intercepts. (i) x + 7y=0

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

(ii)y=0

Solution: (i)

Xx+7y=0

Given:

The equation is x + 7y =0

Slope — intercept form is represented in the form ‘y =mx + ¢’, where m is the slope and ¢
IS the y intercept

So, the above equation can be expressed as

y=-1U7x+0

=~ The above equation is of the formy = mx + ¢, where m =-1/7 and ¢ = 0.

(i) 6x+3y-5=

0 Given:

The equation is 6x + 3y —5=0

Slope — intercept form is represented in the form ‘y=mx + ¢’, where m is the slope and ¢
Is the y intercept

So, the above equation can be expressed as

y=-6x+5y

= -6/3x + 5/3

=-2X +5/3

=~ The above equation is of the formy = mx + ¢, where m = -2 and ¢ = 5/3.

(i) y =0 Given:

The equation isy =0

Slope — intercept form is given by ‘y=mx + ¢’, where m is the slope and c is the y
intercepty =0xx+0

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

2. Reduce the following equations into intercept form and find their intercepts on
the axes.
(1) 3x+2y-12=0
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(i)  4x—3y =6 (iii) 3y + 2 = 0 Solution:
(i) 3x+2y-12=0
Given:
The equation is 3x +2y —12=0
Equation of line in intercept form is given by x/a + y/b =1, where ‘a’ and ‘b’ are
intercepts on x axis and 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
+yl6=1
= The above equation is of the form x/a +y/b =1, where a=4,b =6
Intercept on X — axis is 4
Intercept ony — axis is 6

(i) 4x -3y =6

Given:

The equation is 4x —3y =6

Equation of line in intercept form is given by x/a +y/b =1, where ‘a’ and ‘b’ are
intercepts on x axis and y — axis respectively.

S0,4x—-3y =6

Now let us divide both sides by 6, we get

4x/6 — 3y/6 = 6/6

2x13 —yl2 =1 x/(3/2)

+y/(-2) =1

=~ The above equation is of the form x/a + y/b =1, where a=3/2, b = -2
Intercept on x — axis is 3/2

Intercept ony — axis is -2

(iii) 3y + 2 =0 Given:

The equationis 3y +2=0

Equation of line in intercept form is given by x/a +y/b =1, where ‘a’ and ‘b’ are
intercepts on X axis and y — axis respectively.

So,3y=-2

Now, let us divide bothsides by -2, we get
3yl-2 =-2/-2

3yl-2=1

yi(-2/3) =1
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= The above equation is of the form x/a + y/b =1, where a =0, b = -2/3
Intercept on x —axis is 0
Intercept ony — axis is -2/3

3. Reduce the following equations into normal form. Find their perpendicular
distances from the origin and angle between perpendicular and the positive x-axis.
(i) x-V3y+8=0

(i) y — 2 =0 (iii)

X-y=4

Solution:

(i) x - \3y + 8 =0 Given:

The equation is x - Y3y + 8 =0

Equation of line in normal form is given by x cos 6 +y sin 6 =p where ‘0’ is the angle
between perpendicular and positive x axis and ‘p’ is perpendicular distance from
origin. Sonow, X - Y3y + 8 =0 x - \3y = -8

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

X/2 -\3yl2 = -8/2 (-1/2)x +3/2y = 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 line from origin = 4

Angle between perpendicular and positive x — axis = 120°

(i) y — 2 = 0 Given:

The equationisy—2=0

Equation of line in normal form is given by x cos 0 +y sin 6 =p where ‘0’ is the angle
between perpendicular and positive x axis and ‘p’ is perpendicular distance from origin.
Sonow,0xx+1lxy=2

Divide both sides by V(02 +12) =V1=1

0(x)+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 0 +y sin 6 = p, where 6 =90° and p = 2.
Perpendicular distance of line from origin = 2

Angle between perpendicular and positive x — axis = 90°

(i) x —y = 4 Given:
The equationisx—y+4=0
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Equation of line in normal form is given by x cos 0 +y sin 6 = p where ‘0’ is the angle
between perpendicular and positive x axis and ‘p’ is perpendicular distance from origin.
Sonow, x—-y=4

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

XIN2 —yIN2 = 412 1N2x + (-1N2)y = 272

This is in the form: x cos 315° + y sin 315° = 212

». The above equation is of the form x cos 0 +y sin © = p, where 0 =315° and p = 212.
Perpendicular distance of line from origin = 2V2
Angle between perpendicular and 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 general equation of line Ax + By + C =0, where A =12,
B=-5and C=82
Perpendicular distance (d) of a line Ax + By + C =0 from a point (X1, y1) is given by
|Ax, + By, + C|
VAZ + B?
Given point (X1, y1) =(-1, 1)
~ Distance of point (—1, 1) from the given line is

d=

3 [12x (-1)+ (-5)x1+82] |-12—-5+82] |65] 65 _t
- = = = —units
V122 + (=5)2 V144 + 25 V169 13
= 5 units

=~ The distance is 5units.

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

Solution:

Given:

The equation of line is x/3 +y/4 =1

4x + 3y =12

Ax+3y—-12=0....(1)
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Now, compare equation (1) with general equation of line Ax + By + C =0, where A =4,
B=3,and C=-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

d_IAx1+By1+C|
- JAZ+BZ
4_|4a+3><0—12|
o VaEy32
[4a— 12| |4a— 12]
4: =
16 +9 5
4a—12|=4x5
+ (4a—12) =20

4da—12=200r-(4a—-12)=20
4da=20+120rd4a=-20+12a
=32/4ora=-8/4a=8ora=-

2

- The required points on the x — axis are (-2, 0) and (8, 0)

6. Find the distance between parallel lines
(i) 156x+8y —-34=0and 15x + 8y + 31 =0 (ii)
I(x+y)+p=0andl (x+y)-r=0 Solution:
(i) 15x+8y—-34=0and15x+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 + C; =0 and Ax + By + C, = 0 is given
by

ey =C,l

— JAzim2
Where, A=15.B=8,C;=-34,C;=3
Distance between parallel lines is

|—34 — 31|
~ Jisz+s2
|—65]

V225 + 64
= 65/1/289
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= 65/17
-~ The distance between parallel lines is 65/17

(i) Ix+y)+p=0andl(x+y)—-r=0

Given:

The parallel lines are | (x +y)+p=0andl (x+y)-r=0.

Ix+1ly +p=0and Ix +ly —r =0 by using the formula,

The distance (d) between parallel lines Ax + By + C; =0 and Ax + By + C, = 0 is given

by
|C_|_"czl

o= JAZ+B?
Where, A=LLB=1,Ci=p,Cr=-r
Distance between parallel lines is
4 p—C0l
VEiP
_Ip+r1

V2l

__Ip#rl
]\,‘E

.. The distance between parallel lines is [p+q/IN2

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

Solution:

Given:

Theline is 3x-4y+2=0

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

=3x/4 + %

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 line have same slope. ..

Slope of other line =m = 3/4

Equation of line having slope m and passing through (xi, y1) is given by y
—y1=m (X —Xy)

-~ Equation of line having slope 3/4 and passing through (-2, 3) is
y—3=%(X—-(-2)4y—-3%x4=3x+3x%x2
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3Xx—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:

The equation of line isx -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.]

Slope of the given line is 1/7

Slope of the line perpendicular to the line having slope mis -1/m

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

So, the equation of line with slope -7 and x intercept 3 is given byy =m(x — d)
y=-7T(x-3)y=-7x+21

xX+y=21

- Theequationis 7x +y =21

9. Find angles between the lines V3x + y=1andx+ \/3y =1. Solution:
Given:

The lines are V3x +y=1and x + 3y =1

So,y=-V3x+1...(1)and y =-1~3x +

1N3 ... (2)

Slope of line (1) is my = -3, while the slope of line (2) is mz = -1/\3

Let 0 be the angle between two lines So,

m,; —m,
tanf = |———
1+mym,
1 =3+41
el || (B
Ny d8w-al =
e | = e
1+(-Vf§)(-7§-) 1+1] l2x+3
= 1/\3
0 =30°

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

Solution:

Let the slope of the line passing through (h, 3) and (4, 1) be m;
Then, my = (1-3)/(4-h) =-2/(4-h)

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

7x—-9y —19=0 So,

y =7/9x — 19/9 m,

=7/9

Since, the given lines are perpendicular

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

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

-14 =-1 x (36 — 9h)

36-9% =14

9h=36-14h

=22/9

- The value of h is 22/9

11. Prove that the line through the point (x;, y1) and parallel to the line Ax + By + C
=0iISA(X=x)+B(y-vy1)=0.
Solution:
Let the slope of line Ax + By + C=0bem
Ax+ By + C =0 So,
y =-A/Bx —C/Bm
=-A/B
By using the formula,
Equation of the line passing through point (x;, y1) and having slopem =-A/B is y
—y1=m (X —X1)
=-A/B (X —X1)
B(y-y) =-AX-X)
~AX=X1) +B(y-y1) =0
So, the line through point (x1, y1) and parallel to the line Ax+ By +C=01is A (X —X3) +
B (y —y1) =0 Hence
proved.



www.edugl'ooss.com

EDUGROSS
NCERT Solutions for Class 11 Maths Chapter 10
Straight Lines

WISDOMISING KNOWLEDGE

12.  Two lines passing through the point (2, 3) intersects eachother at an angle of
60°. If slope of one line is 2, find equation of the other line.

Solution:

Given: my =2

Let the slope of the first line be m;

And let the slope of the other line be m..

Angle between the two lines is 60°.

So,
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tanf = |—
1+mym,
2-1112
tan60° =
1+ 2m,
2—m,
3=x( )
v3 1+ 2m,
ieu
2_m2 2_m2
B 3=—( )
V3 1+2m, ory3 1+2m,

V3(1+2m,)=2-m,orv3(1+2m,)=—(2—m,)
V3+2V3m, +m, = 20rvV3+2V3m, —m, = -2
m,(2V3+1)=2—V3orm,(2v3—1) =—(2++3)
2—+3 —(2+3)
m,=———0rm,=———
27 (2v3+1) % (2v3-1)
So now let us consider
Case 1: When
2—/3

M2 = Gvar)

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

(zzx/g fl) S

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

»» Equation of the other line is (V3-2)x+(2vV3+1)y=8V3-1

Case 2: When
_ —(2+y3)
27 (2v3-1)

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

y-3=

m
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—(2++3
o (2(\/5—1))
(2v3-1)y-3(2v3-1)=—(2+V3)x+2(2 + V3)
(2v3-1)y+(2+V3)x=4+2V3+6V3-3
(2V3-1)y+(2+V3)x=8V3+1
~» Equation of the other line is (2v3-1)y+(2+V3)x=8V3+1

(x—2)

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 mid-point of AB be (X, y) X = (3+4)y/2 y = (-1+2)/2 (x, y) = (7/2,
1/2)
Let the slope of line AB be m; m;
=(2-4)/(-1 -3)

=-2/(-4)

=12

And let the slope of the line perpendicular to AB be m; m,
=-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
2Xx+y=5
-~ The required equation ofthe line is 2x +y =5

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

Solution:

Let us consider the co-ordinates of the foot of the perpendicular from (-1, 3) to the line 3x
—4y—-16=0be(a, b)
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So, let the slope of the line joining (-1, 3) and (a, b) be my m;
= (b-3)/(a+1)

And let the slope of the line 3x —4y — 16 =0 be m;
y=3/4x -4 m,=3/4

Since these two lines are perpendicular, m; x mp =-1
(b-3)/(a+1) x (3/4) = -1

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

3b-9=-4a-44a+

3b=5....... (1)
Point (a, b) lies onthe line 3x —4y = 16
3a—4b=16........(2)

Solving equations (1) and (2), we get a
= 68/25 and b = -49/25
. The co-ordinates of the foot of perpendicular is (68/25, -49/25)

15. The perpendicular from the origin to the line y = mx + ¢ 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 line isy =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 Slope of the
given line ism. mx (-2) =-1m =1/2

Since, point (-1, 2) lies on the given line,
y=mx+c2=12x(-1)+cc=2+1/2

=5/2

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

16.1f p and q are the lengths of perpendiculars from the origin to the lines x cos 0 —
y sin 0 =k cos 20 and x sec 0 + y cosec 0 = k, respectively, prove that p? + 492 = k2
Solution:

Given:

The equations of given lines are

xcosO—ysinO=kcos20 ........................ (1)
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xsecO+ycosecO=Kk...................... 2)
Perpendicular distance (d) of a line Ax + By + C =0 from a point (xi, y1) is given by
& |Ax, + By, + C|
- JAZ+BZ
So now, compare equation (1) to the general equation of line i.e., AX + By + C
=0, we get
A=cos 6, B=-sin6, and C=-k cos 20
It is given that p is the length of the perpendicular from (0, 0) to line (1).

9 IAx(f)iijCI e ol _ .' |—kcosz.9| - R 2D
VAZ+B2 VAZ+B%2  \/cos?B+sin? 6
p=Xkcos 26
Let us square on both sides we get,
P2=k2cos?20 ....ccvvinaannnn. (3)
Now, compare equation (2) to the general equation of line i.e., Ax + By + C=0,
we get

A=secH,B=cosec0,and C=-k
It is given that q is the length of the perpendicular from (0, 0) to line (2)

[AX0+Bx0+C|
1= e
IC|
- AT

|-kl

B Vsec28 + cosec20
k

~ Vsec?8 + cosec2 B

k k cosBsin@

1 1 =\/c0329+sin2(-)
cosZ20 ' sin?0

=kcosBsinb

q=kcos0Osin6
Multiply both sides by 2, we get
2q=2k cosOsin 6=k x 2sin 6 cos O
2q =k sin 260
Squaring both sides, we get
402=K2sSIiN220 ..................... 4)
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Now add (3) and (4) we get p2 +

402 = k2 c0s2260 + k2 sin? 20

p2 + 402 = k2 (c0s220 + sin? 20) [Since, cos220 + sin? 20 = 1]
. P2+ 492 =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 the vertex A. Solution:
Al2,3)

=
Bi4,-1) D €(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 slope of line BC=m;

m1:(- 1-2)/(4 - 1) m; =

-1

Let slope of line AD be m;

AD is perpendicular to BC

mxXxm,=-1-1xmp,=-1

m=1

The equation of the line passing through point (2, 3) and having a slope of 1

Sy-3=1x(Xx-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 Equation

of BC is

y+l=-1x(x-4)y

+1=-x+4
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Perpendicular distance (d) of a line Ax + By + C =0 from a point (X1, y1) is given by
4 |Ax, + By, + C|

VAZ 1 B2
Now compare equation (1) to the general equation of line i.e., Ax + By + C =0, we get

[1x2+1x3-3] . 12] .
Length of AD= /242 V2
[where, A=1,B=1and C=-3]
=~ The equation and the length of the altitude from vertex A arey —x =1 and
2 units respectively.

V2 units

18. If p is the length of perpendicular from the origin to the line whose intercepts on
the axes area and b, then show that 1/p? = 1/a? + 1/b? Solution:
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.................... (1)
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 (X1, y1) = (0, 0) to line (1), we

get
|[AX 0+ Bx0— ab|
b= vaz + b2
_ _|-abl
= vV 32+b2
Now square on both the sides we get
, (-ab)?
p —
a2+ b2
1 a%+b?
p2  a2b?
1 a” b2

a2b2 a2b2
- 1/p2=1/a2 + 1/b2 Hence
proved.
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MISCELLANEOUS EX

1. Find the values of k for which the line (k =3)x-(4-k?)y+ k?-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-k)y=(k-3)x+k-7k+6=0
We get

- (k-3) \_+k3 -7k +6

“ (4-k%)  (4-K%)

Which 1s of the form y =mx + ¢

Here the slope of the given line

_(k-3)
(4-47)

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

(4-K)
By further calculation

k—-3=0k=3
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



EDUGROSS |

WWW.edllgl'OOSS.COI[l

WISDOMISING KNOWLEDGE NCERT Solutions for Class 11 Maths Chapter 10

Straight Lines

(4_/"25 Is undefined at k= = 4
k2=4

k=+%2

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

(k-3)(0)-(4-k) 0)+k2-7k+6=0

By further calculation

k2—7k+6=0

Separating the terms

k2—6k —k+6=0We

get

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

=1lor6

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 0 = p is the normal
form of the line V3x+y + 2 = 0. Solution:
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It is given that
V3x+y+2=0
It can be reduced as
V3x+y+2=0

-V3x—y=2

By dividing both sides by\((-"'s) ) =2 e get

B 1.3
———X——y=—
) 2 2
It can be written as

[_ig]x+(_l)y=1 (1)

-

By comparing equation (1) to x cos 6 +y sin 6 = p, we get

5 1
cosH:——_—)—, smﬁz——;.andp:l

Here the values of sin 6 and cos 6 are negative

x_Tn

O=n+—
6

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

www.edugrooss.com
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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 a and b axes.

atb=1..... (1) ab

By solving both the equations we get a
=3andb=-20ra=-2andb=3

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

X ¥y
~+=~=lorbx+ay-ab=00
a b

Casel—a=3andb=-2
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So the equation of the line is —2x +3y +6 =0, i.e. 2x — 3y =6.

Casell—a=-2and b=3
So the equation ofthe line is 3x -2y +6 =0, i.e. -3x +2y =6

Hence, the required equation of the lines are 2x — 3y =6 and -3x + 2y = 6.

4. What are the points on the y-axis whose distance fromthe 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 written as4x +3y —12=0....... (1)

By comparing equation (1) to the general equation of line Ax + By + C =0, we get A
=4,B=3and C=-12

We know that the perpendicular distance (d) of a line Ax + By + C =0 from (X1, y1) is

written as
20 |Ax, + By, + C|
NA'+ B

If (0, b) 1s the point on the y-axis whose distance from line x/3 + y/4 = 1 1s 4 units, then
4(0)+3(h)-12
,BO)36)-13
V4 +3

By further calculation

36-12|
5
By cross multiplication

20 =[3b — 12|
We get
20=x(3b-12)

Here 20 = (3b — 12) or20 =- (3b — 12)
It can be written as
3b=20+120r3b=-20 +12

Sowe get

b=32/3 0orb=-8/3
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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:

cos@,sinf) and (cosg,sing)

Here the equation of the line joining the points ( 1s written as

y-sinf = Sing-gi g (x—cosB)
cos ¢ —cosd
By cross multiplication
y(cosg—cos@)—siné(cosg—cosd)=x(sing—siné)—cos@(sing—sind)
By multiplying the terms we get
x(sin@—sing)+ y(cosg—cos@)+cosdsing—cosdsind —sinfcosg+sinfcos @ =0
On further simplification
x(sin@-sing)+ y(cosg—cosO)+sin(¢-0)=0
So we get
Ax+ By +C =0, where A =sinf—sing, B=cosg—cosé, and ('=sin(¢—6)
We know that the perpendicular distance (d) of a line Ax + By + C = 0 from (x,, y1) 1s written as
g 4%+ By +C]

\)A: +32

So the perpendicular distance (d) of the given line from (x;, v;) = (0, 0) 1s

. (sin@—sing)(0)+(cosg—cosd)(0)+sin(¢—6)
a=

\/(sinb’—sin @) +(c0.~;r/)—cos(9)2
By expanding using formula
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sin(¢-0)|

. A, . ) . . ? »
\/sm' 6 +sin” ¢ —2sinfsing + cos™ ¢ +cos” @~ 2cosgcosl

Grouping of terms
sin(¢—6)
\j(sin" 6 +cos’ )+ (silf ¢+ cos’ @) —2(sin@sin g+ cosd cosg)

By further simplification
sin(¢—6)|

i \/l+l—2(cos(¢—0))
Taking out 2 as common

1 sin(¢—80)
J2(1-cos(¢-0))

Using the formula

‘s"in @~ H)]

(452
We get
sin(¢—#)
2sin ( ¢ ; g “‘

\ ol /

6. Find the equation of the line parallel to y-axis and drawn through the point of
intersectionofthe linesx—-7y+5=0and 3x+y=0.
Solution:

Here the equation of any line parallel to the y-axis is of the form
X=a....... (1) Two given lines are X — 7y +5=0...... (2) 3x +
y=0...... (3)

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

=-5/22 and y = 15/22

(-5/ 22, 15/22) is the point of intersection of lines (2) and (3)
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If the line x = a passes through point (-5/22, 15/22) we get a = -5/22
Hence, the required equation of the line is x = -5/22.

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

It is given that

x4 +yl6 =1We

can write it as

3X+2y-12=0So0

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

Consider the given line intersect the y-axis at (0, y) By
substituting x as zero in the equation of the given line
yl6=1y=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 point (0,
6) is

(y—6)=2/3(x-0)

By further calculation

3y —18 =2x

Sowe 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 linesy—x=0,x+y=0and x-k =0.
Solution:
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It is given that y —
Xx=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 (Xs, ys3) is
72 X1 (Y2 — Y3) + Xz (Y3 — Y1) + Xz (Y1 —Y2)|

Sothe area of triangle formed by the three given lines

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

By further calculation

=14 |k? + k2| square units

Sowe get

=Y |2k?|

= k2 square units

9. Find the value of p so that the three lines 3x+y—-2=0, px+ 2y—-3=0and 2x
—y—3=0may intersectat one point.
Solution:

It is given that 3x +y —

2=0...... (1) px+ 2y

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

2X-y-3=0...... 3)

By solving equations (1) and (3) we get x
=landy=-1
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Here the three lines intersect at one point and the point of intersection of lines (1) and (3)
will also satisfy line (2) p (1) + 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 equationsare y = m;X + €1, Y =myX + c;and y = mgx + cz are
concurrent, then show that m; (c,—c3) + m; (c3—c1) + ms (c1 — ¢2) = 0. Solution:

It is given thaty =

miX+Cy.....(1) y=

MX +Cz.....2) y=

MsX +C3.....(3)

By subtracting equation (1) from (2) we get
0=(my —my) X+ (c—Cy)

(ml—mz) X=C—C1

Sowe get
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E5 =6

X = ———

m, —m,

By substituting this value in equation (1) we get

Ca = "I
y=m|— +c
m, —m,

By multiplying the terms

mc, —mc,
P = et

m, —m
Taking LCM

= G —mG +m,c, —m,c,

m,—m,

On further simplification

m,c, —m,c,
JoIS
m, —m,

Here

[ C,—¢,  mc, —myc,

; is the point of intersection of lines (1) and (2)
m o —m, n —m,

Lines (1), (2) and (3) are concurrent. So the point of intersection of lines (1) and (2) will satisfy
equation (3)

m,c, = m,c, ¢, =G
L=y —= +¢,
m,—nt, m, — n,

By multiplying the terms and taking LCM

MEC, —MLe,  MLCy — MLCy + ey —Cym,

m, —m, m, = n,
By cross multiplication

m; ¢ — mMyC; —mMaCy + mzC) — Camy +camp =0
Taking out the common terms
m; (Cz— C3) + My (C3— C1) + M3 (C1— C2) =0

Therefore, my (C2—c3) + m, (C3—€1) + Mg (C1— C2) = 0.
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11. Find the equation of the lines through the point (3, 2) which make 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 =1/2 x — 3/2 which is of the formy=mx + ¢

So the slope of the given line m; =1/2

We know that the angle between the required line and line X — 2y = 3 is 45°
I 0 is the acute angle between lines |1 and I, with slopes m; and m;

m, —m
tan @ = |———

I+ m,m,
We get

tan 45° = |78 =85
1+ mym,

Substituting the values

I
5om

By taking LCM

‘/ 1-2m, ’
1=\ 2
| 2+m,

2
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On further calculation

9
|__l s}

2+m,

We get

s TR
— |

3
L 2+m, |

Here

\

1-2m, 1-2m, ’

= orl=-
2+m,

It can be written as
2+m=1-2mor2+m;=-1+2m m
=-1/30orm =3

\ 2+m, )

Casel-m; =3

Here the equation of the line passing through (3, 2) and having aslope 3 is
y — 2 =3 (x — 3) By further calculation

y—-2=3x-9

Sowe get

X-y=7

Casell —m; =-1/3

Here the equation of the line passing through (3, 2) and having aslope -1/3 is
y — 2 =-1/3 (x — 3) By further calculation

y-6=-x+3S0

we get

X+3y=9

Hence, the equations of the lines are 3x —y =7 and x + 3y = 9.

12. 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. Solution:

Consider the equation of the line having equal intercepts on the axes as
xfa+yla=1Itcanbewritten asx+ty=a.....(1)
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By solving equations 4x + 7y —3=0and 2x — 3y + 1 = 0 we get X
=1/13 and y =5/13

(1/13, 5/13) is the point of intersection of two given lines
We know that equation (1) passes through point (1/13, 5/13)
1/13+5/13 =aa

=6/13

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

1/13 +5/13 = a

We geta=

6/13

Here the equation (1) becomes

X+y=6/1313x +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 making an
y mztanf

angle @ with the liney =mx +cis x IFmtan0.
Solution:

Consider y = m;x as the equation of the line passing through the origin




www.edugrooss.com
EDUGROSS

WISDOMISING KNOWLEDGE

NCERT Solutions for Class 11 Maths Chapter 10
Straight Lines

It 1s given that the line makes an angle 8 with line y = mx + ¢, then angle 8 is written as
m,—m
tan® = |—

l+mm

By substituting the values

Here

},
T —m
tan B = =X or tanf=—| X
v y
|+ m I+ m
X X

Case I —
y

. —m
tanf = -X

l+ym
X

We can write 1t as
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y y
tanB+=~mtanB=--m
X X

By further simplification
m+tanf = ->-"-(I ~mtan0)
X

So we get

m+tanf

y
X Il-mtan®

Case II -
\f

“=m
X

tan0=—

y
I+ m
X

We can write it as

tan0+imtan0= —i+m
X X
By further simplification

l(1 +mtanB)=m-tan6
X

So we get
y _m-—tanf
X l+mtan®

Hence, the required line 1s given by

y m*tanf
X IFmtan0

14.  In what ratio, the line joining (-1, 1) and (5, 7) is divided by the line x +y = 4?
Solution:
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We know that the equation of the line joining the points (-1, 1) and (5, 7) 1s given by

y—l=—(x+I
' 5+l( )

By further calculation
6
r=l=—=(x+1
y-1=8(es)

So we get

So the equation of the given line 1s

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

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

x=landy=3

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

(3)={ HELL10) HD10)

By further calculation

oy 5T

I+k “1+k
So we get

—k+5 _ k#T_

1+k 1+k

-
2

We can write 1t as
—k+3
1+ 4

By cross multiplication

-k+5=1+k

We get 2k

=4

k=2
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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+T7y+5=

0...... ()

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

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

S

dx4+7y+5=0

By solving equations (1) and (2) we get x = -5/18 and y = - 5/9
So the coordinates of point B are (-5/18, -5/9)

From distance formula the distance between A and B
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By taking LCM

\/{ 5 J: ( 5 ): !
= + units
18 9

It can be written as

[ 23 )" 23)3 :
= 4| — units
2x9 ( 9

So we get

BT (5 e

By taking the common terms out

= +1 | units
9 4

We get

25 15 -
= — units
9V

23 5 .
=—-X—_— units

—_

So we get

23 .
= units
18

N

. : . 23V5
Hence, the required distance is 1s

16. Find the direction in which a straight line must be drawn through the point (-1,
2) so that its point of intersectionwith the line x + y =4 may be at a distance of 3

units from this point.
Solution:
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AB = (l-i-ij +(2+§] units
18 9

units
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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+ccC

=m+2

Substituting the value of c

y=mx+m-+2...... (1)

So the given line is X

+ty=4..... 2)

By solving both the equations we get

2—m Smi+2
and y =
m+1 m+1

X =

(Z—m Sm+2

: } is the point of intersection of lines (1) and (2)
m+1 m+l

Here the point 1s at a distance of 3 units from (-1. 2)

From distance formula

~ 2 - ~ 2
2—m Sm+2

( +l] +[ —2] =3
m+1 m+1

Squaring on both sides

(2-m+m+l

T (Sm+2-2m-2Y)
+ J =
m+1

m+1

By further calculation

9 " oOm’ B
(m+|): (m+|): A

Dividing the equation by 9

14+ m’
(m+1)°
By cross multiplication
1+m=m2+1+2m
Sowe get 2m
=0

=1
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m=0

Hence, the slope of the required line must be zero i.e. the line must be parallel to the
Xaxis.

17. The hypotenuse of a right angled triangle has its ends at the 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 ~C = 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
Xx—1=1m(y-3)

Equation of BC— y—1
=-1/m (x + 4) By cross
multiplication
X+4=-m(y-1)

By considering values of m we get
If m=0,

Sowe get

y—-3=0,x+4=0

If m=o0,So
we get
Xx-1=0,y-1=0wegetx=1y=1

18. Find the image of the point (3, 8) with respectto the line x + 3y = 7 assuming the
line to be a plane mirror.
Solution:
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Consider B (a, b) as the image of point A (3, 8) So

line (1) is perpendicular bisector of AB.
@ A(3,8)

A

x+3y=7

®5..b)

Here

h-8

a—.

Slope of AB=

ol

slope of line (1)= —%

Line (1) 1s perpendicular to AB

=)0

X[ —=|=-1
a-3) \ 3

By further calculation

bh-8
3a-9

=1

By cross multiplication

b-8=3a-9

We know that

Mid-point of AB = [

a+3 b+8§

2‘2)

So the mid-point of line segment AB will satisfy line (1)

From equation (1)
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(u+3] ,[b+8]
+ =7
9 2

By further calculation
at+t3+3b+24=14

On further simplification
a+3b=-13.....(3)

By solving equations (2) and (3) we get
a=-landb=-4

Hence, the image of the given point with respectto the given line is (-1, -4).

19.If the linesy = 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

=mx +4...... 3)

Here the slopes of

Line (1), m; =3

Line (2), m, =% Line

(3), m3=m

We know that the 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).



www.edugrooss.com
EDUGROSS

WISDOMISING KNOWLEDGE NCERT Solutions for Class 11 Maths Chapter 10
Straight Lines

m, —ni |

m, —m |
1+ mlm:’ T+ m:m.‘|

Substituting the values we get
|3-m| |2 -
1+ 3m| 1 I =

2
By taking LCM
13-m|_[1-2m|
|l+3m[ m+2|

It can be written as

-n —2n
3 L _ i 1 IJ
14 3m m+2

Here
3-m |1-2m 3—-m 1-2m
= or =-
1+3m m+2 1+3m m+2
If

3-m 1-2m
1+3m m+2

By cross multiplication

B-m(m+2)=(1-2m)(1+3m)

On further calculation
-m+m+6=1+m-6m?

Sowe get

5m2 + 5 =0 Dividing the equation
by 5m?2 + 1 =0 m = V-1, which is
not real. Therefore, this caseis not
possible.

If
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3-m 1-2m

1+ 3m - —( m+2 ]

By cross multiplication
B-m)(m+2)=-(1-2m)(1+3m)
On further calculation
-m+tm+6=-(1+m-6m?)

So we get

Tm*-2m-7=0

Here we get

We can write 1t as

1452
7

m=

Hence. the required value of m 1s

1452
7

20.  If sum of the perpendicular distances of a variable point P (x, y) from the
linesx+y—-5=0and3x-2y+7=0isalways 10. Show that P must move on a line.
Solution:
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It 1s given that

x+y-5=0...(1)
3x-2y+7=0.....(2)
Here the perpendicular distances of P (x, y) from lines (1) and (2) are written as

-5 3Ix—2 7l
Y ’ T . ‘
\} JB3) +(-2)
Soweget
X+ y-5| 3x—2y+7|
d=""2" andd, ==
I N
We know thatd, +d; =10
Substituting the values
|.\'+,,\’—5| |3.\'—21'+7|
+ . =10
N Ji3
By further calculation

J13|x+y-5[+2]3x-2y+7|-10y26 =0

It can be written as

JI3(x+y=5)+2(3x=2y+7)-10§26 =0

Now by assuming (x + v —5) and (3x — 2y + 7) are positive

13x + V133 =513 +3v2x = 2V2y + 742 - 10§26 =0

Taking out the common terms

.\'(\ﬁ_f:+3\/5)+'\'(\/’l—’—2\/?—.)+(7\/:—5 l3_IO"/:‘Z—())=0,Whichistheequationofaline.

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

Hence, point P must move on a line.
21. Find equation of the line which is equidistant from parallel lines 9x + 6y —7 =

Oand 3x+2y+6=0.
Solution:
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It 1s given that

3x+2y+6=0......(2)
Consider P (h, k) be the arbitrary point that 1s 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—7| |9h+6k-17
C(9) +(6) J117 W13
Similarly the perpendicular distance of P (h, k) from line (2) 1s written as
: 3h+2k+6| [3h+2k+6|
= =

Sy B

We know that P (h, k) 1s equidistant from lines (1) and (2) d; = d;,

Substituting the values
Oh+6k—T7 |3h+2k +6
N J13

By further calculation
Oh+6k -7 =33h+2k+6|
It can be written as

9h+6k—T7 =£3(3h+2k+06)

Here

9h+ 6k —-7=3(3nh +2k +6) or9h + 6k — 7 =- 3 (3h + 2k + 6)
9h + 6k — 7 =3 (3h + 2k + 6) is not possible as
Oh + 6k —7 =3 (3h + 2k + 6)

By further calculation

-7=18

We know that

Oh + 6k —7=-3(3n + 2k + 6)

By multiplication 9h + 6k

—7=-9h -6k -18

We get

NCERT Solutions for Class 11 Maths Chapter 10
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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:

Consider the coordinates of point A as (a, 0)

Constructa line (AL) which is perpendicular to the x-axis
Here the angle of incidence is equal to angle of reflection
<(BAL = .CAL=®

(CAX =40

It can be written as

£OAB =180° — (¢ + 2) = 180° — [0 + 2(90° — 0)]

On further calculation

=180° — 60— 180° + 26

=6

Sowe get

£BAX =180° -0
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-0

=7/

92

slope of line AC =

N
-~

3
tan@=—
dD—a

Slope of line AB="—

—a
We get

tan(180°-¢) = l
—-a

By further calculation

-

—tand =

l—a

tan @ =

a-—1

2l

2

From equations (1) and (2) we get

3 2

S5—a a-l1

By cross multiplication

3a—-3=10-2aWe
get
a=13/5

(1)

)
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Hence, the coordinates of point A are (13/5, 0).

23. Prove that the product of the lengths of the perpendiculars drawn from the
pOintS (\/:l"_/" U) and (—\f’m_()) to the Iine%COSO+ '[‘—)sin d=1is /7:.

Solution:

It is given that

X V. .
—CcosH+—sind =1
a h

We can write it as

bxcos® +aysinf—ab=0.....(1)
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Here the length of the perpendicular from point ( Va' —b’ -0] to line (1)

-bcosﬂ(\/a: —b:)+asin()(0)—abl ‘bcose\/a’ -b* —ab’

p = 2 > > K Pl .
l \/b‘ cos“@+a sin" @

Vb cos’ @+a’sin® @

Similarly the length of the perpendicular from poiat |~V ~0) 1o fine (2)

\btos()(—\ﬁa - )+asm()

—ab bcos()\!a Y +ab}

\/b cos - O+a’sin’ @

\/b cos'@+a’sin’ @

By multiplying equations (2) and (3) we get

‘h cosONa® —h* - ah’

(h(.osé)\fu - b’ +uh)1

PP, =

‘Jh cos’ A+a’ sin’ 0)

We get

‘(hcos(Nu: =5 -ah)(h cosOa* - h* +ub)‘

(h* cos® @+a’sin” 6)

From the formula

(hcos(Nu’ -b’ ): ~(ab)’

(h*cos® @ +a’sin’ @)

By squaring the numerator we get
lh: cos’ (a’ - b’ )— u:h:|
~ (bPcos’O+a’sin’ 0)

By expanding using formula

‘a:h: cos’@—h*cos’ 0 - a:h3|

h*cos’O@+a’sin’ @

Taking out the common terms

h? lcf cos @—-h'cos  @-a’

h* cos® @+a’sin” @
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We get

h- ‘u‘ cos @-bh"cos @—-a sin"B—-a cos O
h~cos"@+a sin” 0@
Heresin? 8 +cos?6=1

Y

h

—(hzcos“'Hﬂr‘sm:f))

h*cos’ @+a’sin’ @
So we get
h*(b* cos® B+asin* 6)
(b cos*@+a’sin’ @)
=12

Therefore, it 1s proved.

24. A person standing at the junction (crossing) of two straight paths represented
by the equations 2x — 3y + 4 = 0 and 3x + 4y—5 = 0 wants to reach the path whose
equationis 6x — 7y + 8 = 0 in the least time. Find equation of the path that he should

follow. Solution:

It is given that

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

X+4y—-5=0....... (2)

6X -7y +8=0...... )

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 = - 1/17 and y = 22/17

Hence, the personis standing at point (-1/17, 22/17).

We know that the personcan reach path (3) in the least time if he walks along the
perpendicular line to (3) from point (-1/17, 22/17)

Here the slope of the line (3) = 6/7

We get the slope of the line perpendicular to line (3) = -1/ (6/7) = - 7/6

So the equation of line passing through (-1/17, 22/17) and having a slope of -7/6 is
written as




www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE NCERT Solutions for Class 11 Maths Chapter 10
Straight Lines

( 22) 7[ 1
y—— === X4+—=
<19 6 |7j

By further calculation
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.




