Straight Lines

Exercise 20A

Q. 1. Find the distance between the points:
() A(2, -3) and B(-6, 3)

(i) C(-1, -1) and D(8, 11)

(iii) P(-8, -3) and Q(-2, -5)
(iv)R(a+b,a-b)and S(a-b, a+b)
Answer : (i) Formula Used:

Distance between any two points A(x1, y1) and B(xz2, y2)=

xriﬁxz — %)%+ (Y2 — y1)?

Distance between A(2, -3) and B(-6, 3)

= /6 -2+ 3- ()
=1+/64 + 36 = /100
= 10 units

Therefore, the distance between points A and B is 10 units.

(ii) Distance between C(-1, -1) and D(8, 11) =

VB — (-1))? + (11 - (-1))?

=81 + 144 = /225

= 15 units
Therefore, the distance between points C and D is 10 units.

(iii) Distance between P(-8, -3) and Q(-2, -5)=



JCZ=®P F (5 - (3

=436 + 4= 40
= 24/10 units

. . - 2\-@ .
Therefore, the distance between the points P and Q is units.
(iv) Distance between R(a+ b, a-b)and S(a- b, a+
V(@ =D =@+ )T +(@+b) - (@- b))
=4/4b? + 4b?
= 2b+/2 units

. . . Eb\.-"i :
Therefore, the distance between the points R and S is units.

Q. 2. Find the distance of the point P(6, -6) from the origin.

Answer : Distance of point P(6, -6) from origin (0, 0) =

J(O +6)2 + (0 — 6)2
=+/36 + 36

= 62 units

6\.-@

Therefore, the distance of the point P from the origin is units.

Q. 3. If a point P(x, y) is equidistant from the points A(6, -1) and B(2, 3), find the
relation between x and y.

Answer : Given: Point P(X, y) is equidistant from points A(6, -1) and B(2, 3)

i.e., distance of P from A = distance of P from B

= G- 67+ F 2= Jx- 2 + (y -~ 3)?

Squaring both sides,



= (X—6+(y—-1)=(x-2)*+(y-23)?
SX2—12x+36+y? -2y +1=x>—4x+4+y>—6y+9
=-12x+36+2y+1=-4x+4-6y+9

= -8x+8y=-24

=>X-y=3

Therefore, x —y = 3 is the required relation.

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

Answer : Let the point on x-axis be P(x, 0).
Given: Point P(x, 0) is equidistant from points A(7, 6) and B(-3, 4)

i.e., distance of P from A = distance of P from B

= Jx—7)2+36=.(x+ 3)2+ 16

Squaring both sides,

= (X—7)?>+36=(x+3)?+16

= X2 —14x+49+ 36 =x?>+6x +9 + 16

= —20x = —60

=>x=3

Therefore, the point on the x-axis is (3, 0).

Q. 5., Find the distance between the points A(x1, y1) and B(xz2, y2), when

(i) AB is parallel to the x-axis
(it) AB is parallel to the y-axis.

Answer : (i) Given: AB is parallel to the x-axis.

When AB is parallel to the x-axis, the y co-ordinate of A and B will be the same.

e, y1=y2



Distance

= J(x —x)2+ (y, —y1)?

= |x2 — X1

Therefore the distance between A and B when AB is parallel to x-axis is |x2 — X1
(ii) Given: AB is parallel to the y-axis.

When AB is parallel to the y-axis, the x co-ordinate of A and B will be the same.
i.e., X2 = X1

Distance

= J& — %)+ (. —y,)?
= |y2 -yl
Therefore the distance between A and B when AB is parallel to y-axis is |y2 — yi|

Q. 6. Ais apoint on the x-axis with abscissa -8 and B is a point on the y-axis with
ordinate 15. Find the distance AB.

Answer : Given: The two points are A(-8, 0) and B(0, 15)

Distance between A and B

= J(0+8)2+ (15—0)2
= V64 + 225

=289

= 17 units

Therefore, the distance between A and B is 17 units.

Q. 7. Find a point on the y-axis which is equidistant from A(-4, 3) and B(5, 2).
Answer : Let the point on the y-axis be P(0, y)

Given: P is equidistant from A(-4, 3) and B(5, 2).



i.e., PA=PB

= J(-4-02+(B-y)2=(5-02+(2-y)?
Squaring both sides, we get

> (4—0P+@-y)2=(5-07+(@2-y)
=16+9-6y+y>=25+4—-4y+y?

= 25-6y=29 -4y

=2y =-4

>y=-2

Therefore, the required point on the y-axis is (0, -2).

Q. 8. Using the distance formula, show that the points A(3, -2), B(5, 2) and C(8,8)
are collinear.

Answer : Given: The 3 points are A(3, -2), B(5, 2) and C(8, 8).

AB= [(5 - 3)2 + (2 + 2)°

-V 1 16

= 275 units .....(1)

BC= /(B -52+ (8 - 2)°
=9 + 36

= 35 units .....(2)

AC= [/(8-3)Z + (8 + 2)2

= v25 + 100



= 5v5 units .....(3)

From equations 1, 2 and 3, we have

= AC=AB + BC

This is possible only if the points are collinear.
Therefore, the points A, B and C are collinear.
Hence, proved.

Q. 9. Show that the points A(7, 10), B(-2, 5) and C(3, -4) are the vertices of an
isosceles right-angled triangle.

Answer : Given: The 3 points are A(7, 10), B(-2, 5) and C(3, -4)

AB = \f(—z - 7)2 + (5 — 10)?
= 81 + 25

=106 units .....(1)

BC= /(3B + 2)2 + (-4 — 5)?
= V25 + 81

=106 units .....(2)

AC= (B - 7%+ (—4 — 10)?

= 16 + 196

=212 units

From equations 1 and 2, we have

= AB =BC

Therefore, A ABC is an isosceles triangle .....(3)

Also, AB? = 106 units .....(4)



BC? = 106 units .....(5)

AC? = 212 units .....(6)

From equations 4, 5 and 6, we have

AB? + BC? = AC?

So, it satisfies the Pythagoras theorem.

A ABC is right angled triangle ..... (7)

From 3 and 7, we have

A ABC is an isosceles right angled triangle.
Hence, proved.

Q. 10. Show that the points A(1, 1), B(-1, -1) and C(-\3, ¥3) are the vertices of an
equilateral triangle each of whose sides is 22 units.

Answer : Given: The 3 points are A(1, 1), B(-1, -1) and C(-V3, V3).

AB= /(-1 - 1)Z + (-1 — 1)
&+ 4

= 242 units .....(1)

BC = J(—ﬁ +1)2 + (V3 + 1)2

=J3—2~E+1+3+2J§+1

= 242 units .....(2)

AC = J(—JE — 1)2 + (vV3 — 1)2

=J3+2~;’§+1+3—2¢'§+1



= 242 units .....(3)

From equations 1, 2 and 3, we have

AB = BC = AC = 272 units.

Therefore, A ABC is an equilateral triangle each of whose sides is 2V2 units.
Hence, proved.

Q. 11. Show that the points A(2, -2), B(8, 4), C(5, 7) and D(-1, 1) are the angular
points of a rectangle.

Answer : Given: The 4 points are A(2, -2), B(8, 4), C(5, 7) and D(-1, 1).

Note: For a quadrilateral to be a rectangle, the opposite sides of the quadrilateral must
be equal and the diagonals must be equal as well.

AB = /36 + 36

= 6v2 units .....(1)

BC=4y9 +9

= 32 units ..... [2}



CD =36 + 36

= b2 units .....(3)

AD =49 +9

= 372 units .....(4)

From equations 1, 2, 3 and 4, we have

AB=CDand BC =AD ....(5)

Also, AC= /9 + 81

= 3V10 units

BD = 81 + 9

= 3V10 units
Thus, AC = BD .....(6)

From equations 5 and 6, we can conclude that the opposite sides of quadrilateral ABCD
are equal and the diagonals of ABCD are equal as well.

Therefore, point A, B, C and D are the angular points of a rectangle.

Q. 12. Show that A(3, 2), B(0, 5), C(-3, 2) and D(0, -1) are the vertices of a square.

Answer :



D(O, -1) C(-3, 2)

Given: The points are A(3, 2), B(0, 5), C(-3, 2) and D(0, -1).

Note: For a quadrilateral to be a square, all the sides of the quadrilateral must be equal
in length and the diagonals must be equal in length as well.

AB= J(0-3)2+(5-2)2=+V9 +9

= 32 units

BC= /(3-002+(2-52=\9+9

= 32 units

CD=J(0+3)2+(-1-2)2=y9+9

= 32 units

DA=J/(B-02+ 2+ 1)2=+y9+9
= 32 units
Therefore, AB=BC =CD=DA ..... (1)



AC= /(-3 —3)Z + (2 — 2)2

= b units

BD = /(0 — 0)2 + (-1 — 5)2

=6 units
Therefore, AC=BD ..... (2)

From 1 and 2, we have all the sides of ABCD are equal and the diagonals are equal in
length as well.

Therefore, ABCD is a square.
Hence, the points A, B, C and D are the vertices of a square.

Q. 13. Show that A(1, -2), B(3, 6), C(5, 10) and D(3, 2) are the vertices of a
parallelogram.

Answer :

A1, -2) B(3, 6)

D@3, 2) C(5, 10)

Given: Vertices of the quadrilateral are A(1, -2), B(3, 6), C(5, 10) and D(3, 2).

Note: For a quadrilateral to be a parallelogram opposite sides of the quadrilateral must
be equal in length, and the diagonals must not be equal.



AB=J(B-1D2+ (6 +2)2= 4 + 64

=217 units

BC=/(5-3)2+ (10 — 6)2= 4 + 16

= 25 units

CD=J(B-52+(2-10)2=+4 + 64

= 2%17 units

DA=J(1-3)2+(-2-2)2= 4+ 16

= 2V5 units
Therefore, AB = CD and BC =DA ..... (1)

AC= (65— 1)2 + (10 + 2)2 = 16 + 144

= 4+/10 units

BD = /(3 -3)2 + (2 — 6)2

=4 units
Therefore, AC = BD .....(2)

From 1 and 2, we have



Opposite sides of ABCD are equal, and diagonals are not equal. Hence, points A, B, C
and D are the vertices of a parallelogram.

Q. 14. Show that the points A(2, -1), B(3, 4), C(-2, 3) and D(-3, -2) are the vertices of
arhombus.

Answer :
A2,-1) B(3, 4)
C(-2, 3) D(-3, -2)

Given: Vertices of the quadrilateral are A(2, -1), B(3, 4), C(-2, 3) and D(-3, -2).
Note: For a quadrilateral to be a rhombus, all the sides must be equal in length and the
diagonals must not be equal.

AB= (B3 -2)2+ (4 + 1)2=+1+ 25

=426 units

BC= /(-2 -3)2+ (3—-4)2=+25+1

=206 units

CD=/(-3+2)2+ (-2 -3)2=+1+ 25

=420 units

DA=J(2+3)2+ (-1 +2)2=+25+1



=26 units

Therefore, AB=BC =CD =DA ....(1)

AC= J(-2 —-2)2+ 3+ 1)2= 16 + 16

= 4~/2 units

BD= /(=3 —3)2 + (-2 — 4)2= 36 + 36

= bvZ units

Also, AC# BD ....(2)

From 1 and 2, we have all the sides are equal and diagonals are not equal.
Hence, the points A, B, C and D are the vertices of a rhombus.

Q. 15. If the points A (-2, -1), B(1, 0), C(x, 3) and D(1, y) are the vertices of a
parallelogram, find the values of x and y.

Answer : Given: Vertices of the parallelogram are A(-2, -1), B(1, 0), C(x, 3) and D(1, y).
To find: values of x and y.

Since, ABCD is a parallelogram, we have AB = CD and BC = DA.

AB= [T +22+ (0 + )2=+9F1

=10 units

BC= /G- DZ+9



CD= /(1 -—x?Z+ (y — 3)2

DA= /9 + (1 + y)?

Since AB = CD,

= V10 = /(1 -x)2+ (y— 3)?

Squaring both sides, we get
=10=(1-x)2+(y-3)?

=10=1-2X+x2+y?>—6y+9

Since BC = DA,

= JE&Z—-12+9= 9+ (1+y)2
Squaring both sides,

> (X—=12+9=9+(1+y)?
SX2—2X+1=1+2y+y?
>x2—-y?-2x-2y=0.....(2)
Equation 1 — Equation 2 gives us,

= 2y?-4y=0

=>y2-2y=0

=y(y-2)=0

=>y=0o0ry=2

But y # 0 because then point D(1, 0) is same as B(1, 0)



Therefore, y =2

Wheny = 2, from equation 1,

>x2+4-2x-12=0

=>x2-2x-8=0

=>X—-4)x(x+2)=0

=>Xx=40rx=-2

So, the possible set of values for x and y are:

X=4,y=2

X=-2,y=2

But when x = -2, then C(-2, 3). Then ABCD does not form a parallelogram.
Therefore, the only solution is x =4 and y = 2.

Q. 16. Find the area of AABC whose vertices are A(-3, -5), B(5, 2) and C(-9, -3).

Answer : Given: The vertices of the triangle are A(-3, -5), B(5, 2) and C(-9, -3).

Formula: Area of A ABC = 51 [x1(y2 —¥a) + X2 (y2 — yi) + X3 (y1 — ¥2)]

Here,
x1=-3,y1=-5
X2=5,y2=2
X3=-9,y3=-3

Putting the values,

Area of AABC = Z[-3(2 + 3) + 5(—3 + 5) — 9(-5 —2)]

1
= 5[-15 + 10 + 63]



= 29 square units.

Therefore, the area of A ABC is 29 square units.

Q. 17. Show that the points A(-5, 1), B(5, 5) and C(10, 7) are collinear.
Answer : Given: The points are A(-5, 1), B(5, 5) and C(10, 7).

Note: Three points are collinear if the sum of lengths of any sides is equal to the length
of the third side.

AB= [(5+ 52+ (5 — )= Y100 + 16

= 2829 units .....(1)

BC= /(10 - 52 + (7 — 5)2 = V25 + 4

=29 units .....(2)

AC= [(10 + 5)Z + (7 — 1)2= V225 + 36

= 3v29 units .....(3)

From equations 1, 2 and 3, we have

AB + BC =AC

Therefore, the three points are collinear.

Q. 18. Find the value of k for which the points A(-2, 3), B(1, 2) and C(k, 0) are
collinear.

Answer : Given: The points are A(-5, 1), B(1, 2) and C(k, 0)

To find: value of k



AB= J(1+5)2+(2-1)2=+36+1

=3/ units

BC= [J(k— 1) + 4

AC= J(k+5)2+1

Since the points are collinear, AB + BC = AC

= 37+ J(k—1)2+4= J(k+5)2+1

Squaring both sides and rearranging,

=37+(k-1)2+4—- (k+5)?*-1 = —-2v37/(k—1)2+4
On simplifying,

= 40— 2k+1—10k—25 = —2v37 /(k—1)2+4

= 16— 12k = — 237 /(k—1)2+4
=8—-6k = —V37/(k—1)2+4

Squaring both sides,

= 64 — 96k + 36k? = 37 x (k2 — 2k + 5)
= 64 — 96k + 36k? = 37k? — 74k + 185
Rearranging,

= 37k? — 74k + 185 = 36k? — 96k + 64



= k?+22k+121=0

= (k+11)>=0

=>k=-11

Therefore, the value of k for which the points A, B and C are collinear is —11.

Q. 19. Find the area of the quadrilateral whose vertices are A(-4, 5), B(0, 7), C(5, -5)
and D(-4, -2).

Answer : Given: The vertices of the quadrilateral are A(-4, 5), B(0, 7), C(5, -5) and D(-4,
-2).

Formula: Area of a triangle = ; [X1(¥2 —¥a) + X2 (¥2 —¥1) + X3 (V1 — ¥2)]

A(-4,3) B(0,7)

C(-5, 5)
D(-4, -2)

Area of quadrilateral ABCD = Area of A ABC + Area of A ADC
1
= E[—-’-}(? + 5)+ 0+ 5(5 — 7)]

! 48 10
=3 ]

=-29
Taking modulus (- area is always positive),

Area of A ABC = 29 sq. units ..... (1)

Area of A ADC = 5 [-4(-2 + 5) + —4(-5 — 5) + 5(5 + 2)]



1
= S[-12 + 40 + 35]

=31.5sq. units ..... (2)

From 1 and 2,

Area of quadrilateral ABCD =29 + 31.5
= 60.5 square units.

Therefore, the area of quadrilateral ABCD is 60.5 square units.

Q. 20. Find the area of AABC, the midpoints of whose sides AB, BC and CA are
D(3, -1), E(5, 3) and F(1, -3) respectively.

Answer :

AX4. Y1)

DI:X2 \2’ E( C(XZ \3)

x2+x3=2x5=10....(3)

Equation 1 — Equation 2 gives us

Equation 3 + Equation 4,

2x0=14 =5 x2=7



~X1=-land x3=3

Similarly,

Equation 7 + Equation 8,
2y2=10=>y2=5

~yi1=-7andys=1

Area of A ABC = 5[31(}’2 —Va) + Xy —yy) +X3(y1 — ¥2)l
= %[—1(5 - 1)+ 7(1+7)+3(—7 — 5)]

1
= —[-4 + 56 — 36]
2
Q. 21. Find the coordinates of the point which divides the join of A(-5, 11) and B(4,

-7) in the ratio 2 : 7.

Answer : Let P(x, y) be the point that divides the join of A(-5, 11) and B(4, -7) in the
ratio2 : 7

Formula: If mi1: mz is the ratio in which the join of two points is divided by another point
(%, y), then

m; X, + m,X,

m, +m,

m,y, + m,y,
m, + m,




Here, x1=-5x2=4,y1=11and y2 =-7
Substituting,

2 X4+7 X =5
X =

2+7
88— 35
X:
9
—27
X= —
9
= X=-3
2 x =T7T+7 x11
y= 247
—14+77
Y="9
63
Y=g
=>y=8

Therefore, the coordinates of the point which divided the join of A(-5, 11) and B(4, -7) in
theratio 2 : 7 is (-3, 8).

Q. 22. Find the ratio in which the x-axis cuts the join of the points A(4, 5) and B(-
10, -2). Also, find the point of intersection.

Answer : Let the point which cuts the join of A(4, 5), and B(-10, -2) in the ratio k : 1 be
P(x, 0)

Formula: If k : 1 is the ratio in which the join of two points is divided by another point (x,
y), then

kx, + x4
X= ——
k+1

_ ky, +v1
k+1



Taking for the y co-ordinate,

k x —2+5
B k+1
=>2k=5
K 5
= k= —
2
Therefore,
S x-10+4
X= +5g—
E+1
—50+8
= 542
—432
= —
7
X=-6

Therefore, the ratio in which x-axis cuts the join of the points A(4, 5) and B(-10, -2) is5:
2and the point of intersection is (-6, 0).

Q. 23. In what ratio is the line segment joining the points A(-4, 2) and B(8, 3)
divided by the y-axis? Also, find the point of intersection.

Answer : Let the point which cuts the join of A(-4, 2) and B(8, 3) in the ratio k : 1 be

P, y)

Formula: If k : 1 is the ratio in which the join of two points are divided by another point

(x, y), then

kx, +x,
X= ——
k+1

_ ky, +v1
k+1

Taking for the x co-ordinate,



k x 8+ (-4
o (—4)

k+1
=8k=4
" 1
= k= —
2
Therefore,
. - % 342
y= ~+1
3+4
=112
7
y=3

Therefore, the ratio in which the line segment joining the points A(-4, 2) and B(8, 3)

7
0,-
divided by the y-axis is 1 : 2 and the point of intersection is ( 3)

Exercise 20B

Q. 1. Find the slope of aline whose inclination is

(i) 30°

(i) 120°

(iii) 135°

(iv) 90°

Answer : We know that the slope of a given line is given by

Slope =tan@ Where 8 = angle of inclination

(i) Given that 6 = 30°
Slope = tan(30°) = %

(i) Given that 8 = 120°



Slope = tan(120%) = tan(90°+30°) = -cot(30%) = —/3
(iii) Given that 6 = 135°
Slope = tan(135°) = tan(90°+45°) = -cot(45%)—1

(iv) Given that 8 = 90°
Slope =tan(90°) = «

Q. 2. Find the inclination of a line whose slope is

Q) 3
(i) %
(1) 1

(iv) -1

V) —f3

Answer : We know that the slope of a given line is given by

Slope = tan6 Where 8 angle of inclination

(i)tan® = /3
=0 = tan"}(V3)

=0 = 60°
1
(ii)tanB® = —
V3
1
=08 = tan? —)
v3
= 8 = 30°

(iii)tan® = 1
=08 = tan"(1)
= B8 = 45°



(iv)tan8 = —1
=08 = tan"}(-1)
=0 = —45° = 315°

(V)tan® = —/3
=8 = tan"}(—/3)
=8 = —60° = 300°

Q. 3. Find the slope of a line which passes through the points

(i) (0, 0) and (4, -2)
(ii) (0, -3) and (2, 1)
(i) (2, 5) and (-4, -4)
(iv) (-2, 3) and (4, -6)

Answer :
If a line passing through (1, ¥1)&(%5,5>) then slope of the line is given
slope = (&2

by Ko —X,

(i) Given points are (0,0) and (4,-2)
| _ (—E — [])

slope = 220

B —1

2

(ii) Given points are (0, -3) and (2, 1)

=2

(iii) Given points are (2, 5) and (-4, -4)

e (23
slope = (—,—
3

2
=15




(iv) Given points are (-2, 3) and (4, -6)

—6-3
mwe=(4+2)
-3

2

- —15

-5
Q. 4. If the slope of the line joining the points A(x, 2) and B(6, -8) is i find the
value of x.

Answer :

If a line passing through (x,,y,)&(x,,y,) then slope of the line is given by
slope = (F—z_h).

xz_xl

Given points are A(x,2) and B(6,-8), and the slope is

:,(_1”) _ .40 = -30+5x
6—X 4
=bhx =-10

=X ==-2

Q. 5. Show that the line through the points (5, 6) and (2, 3) is parallel to the line
through the points (9, -2) and (6, -5)

Answer : We know that for two lines to be parallel, their slope must be the same.
Given points are A(5,6),B(2,3) and C(9,-2),D(6,-5)

(Fz - Fl)
slope = | ——
X — Xy



Hence proved.

Q. 6. Find the value of x so that the line through (3, x) and (2, 7) is parallel to the
line through (-1, 4) and (O, 6).

Answer : We know that for two lines to be parallel, their slope must be the same. The
given points are A(3,x),B(2,7) and C(-1,4),D(0,6)

Y2 — Fi)
X — %

- (571 - G=3)

-()- ()27

=>Xx=9

slope = (

Q. 7. Show that the line through the points (-2, 6) and (4, 8) is perpendicular to the
line through the points (3, -3) and (5, -9).
Answer : For two lines to be perpendicular, their product of slope must be equal to -1.

Given points are A(-2,6),B(4,8) and C(3,-3),D(5,-9)

(FQ Fi)
slope =
X2 7%

Slope of line ABxslope of line CD = -1
(8 — 6) (—9 + 3) L
X = —
“ 242/ " 53

- (x(3) - -1

=LHS = RHS

Q.8.If A(2, -5), B(-2, 5), C(x, 3) and D(1, 1) be four points such that AB and CD are
perpendicular to each other, find the value of x.



Answer : For two lines to be perpendicular, their product of slope must be equal to -1.

Given points are A(2, -5),B(-2, 5) and C(x, 3),D(1, 1)

Va2 — }’1)

slope = (Kz “x,

= Slope of line AB is equal to
( 5+5 )
—2-2
=)
- \—4
)
2

= —25

And the slope of line CD is equal to
(=)
1—x
(=)
S \1-x

Their product must be equal to -1

the slope of line ABxSlope of line CD =-1

525 x (L) = —125=x1
1—x

=>X =6

Q. 9. Without using Pythagora’s theorem, show that the points A(1, 2), B(4, 5) and
C(6, 3) are the vertices of aright-angled triangle.

Answer : The AABC is made up of three lines, AB,BC and CA

For a right angle triangle, two lines must be at 90° so they are perpendicular to each
other.

Checking for lines AB and BC



For two lines to be perpendicular, their product of slope must be equal to -1.

Given points A(1, 2), B(4, 5) and C(6, 3)

Va2 — }’1)

slope = (Kz “x,

Slope of AB = (32) = 2-1

4-1

Slope of BC=(32) = 2 = 1

6—4
Slope of CA=(32) = 1 = 02
Checking slopes of line AB and BC
1x-1=-1
So AB is Perpendicular to BC .
So it is a right angle triangle.
Q. 10. Using slopes show that the points A(6, -1), B(5, 0) and C(2, 3) are collinear.

Answer : For three points to be collinear, the slope of all pairs must be equal, that is the
slope of AB = slope of BC = slope of CA

Given points are A(6, -1), B(5, 0) and C(2, 3)

(3’2 - Fl)
slope = | ——
X = Xy



Slope of AB=(22) = L = —1

5—6

Slope of BC = (E) = _3—3 = -1
Slope of CA = (E) =2 =

Therefore slopes of AB, BC and CA are equal, so Points A,B,C are collinear.

Q. 11. Using slopes, find the value of x for which the points A(5, 1), B(1, -1) and
C(x, 4) are collinear.

Answer : For three points to be collinear, the slope of all pairs must be equal, that is the
slope of AB = slope of BC = slope of CA

Given points are A(5, 1), B(1, -1) and C(x, 4)

(FQ - Fi)
slope = |——

Slope of AB = (

—1—1) -2 1

1-35

The slope of BC = (ﬂ) = (i)

x—1

Slope of CA = (22) = ()

Xx—3

The slope of all lines must be the same

05 = (=)
= (0.5 =
x—1

= 0.5x—05 =5

= 0.5x = 55



=X =11
Note:- We can use any two points to get the value of “X”.

Q. 12. Using slopes show that the points A(-4, -1), B(-2, -4), C(4, 0) and D(2, 3)
taken in order, are the vertices of a rectangle.

Answer : A rectangle has all sides perpendicular to each other, so the product of slope
of every adjacent line is equal to -1.

Given point in order are A(-4, -1), B(-2, -4), C(4, 0) and D(2, 3)

Va2 — }’1)

slope = (Xz “x,

Slope of AB = (““*1) i

—2+4

Slope of BC = (ﬂj -

4+2

The slope of CD = (E) -2

Slope of DA = (E) =

2+4

o | ke

=slopeofAB x slopeofBC

-3 2 1
= —X— = —
2 3

Hence AB is perpendicular to BC

Slope of BC x slope of CD

2 3 L
— W — = —
3 -2

Hence BC is perpendicular to CD



Slope of CD x slope of DA

3><2 1
= — X = = —
-2 3

Hence CD is perpendicular to DA
Slope of DA x slope of AB

2.3 1
= —X— = —
3773

Hence DA is perpendicular to AB.
All angles are 90°.
So this is a rectangle ABCD.

Q. 13. Using slopes. Prove that the points A(-2, -1), B(1,0), C(4, 3) and D(1, 2) are
the vertices of a parallelogram.

Answer : The property of parallelogram states that opposite sides are equal.
We have 4 sides as AB,BC,CD,DA

Given points are A(-2,-1),B(1,0),C(4,3) and D(1,2)

AB and CD are opposite sides, and BC and DA are the other two opposite sides.

So slopes of AB = CD and slopes BC = DA

Va2 _F1)
X7 X

slope = (

Slope of AB = (E) =

1+2



The slope of BC = (ﬂ) = g =1

4-1

The slope of CD = (E) = 1 _ 51

1—4

Slope of DA=(22) = 2 = 1

1+2 3

Therefore the Slope of AB = Slope of CD and
The slope of BC = Slope of DA

Also, the product of slope of two adjacent sides is not equal to -1, therefore it is not a
rectangle.

Hence ABCD is a parallelogram.

Q. 14. If the three points A(h, k), B(x1, y1) and C(xz, y2) lie on a line then show that
(h = x1)(y2 = y1) = (k = y1)(X2 = X).

Answer : For the lines to be in a line, the slope of the adjacent lines should be the
same.

Given points are A(h,k),B(x1,y1) and C(xz2,y2)

So slope of AB =BC =CA

Va2 — }’1)

slope = (Kz “x,

Slope of AB = (2:=)

x, —h

Slope of BC = (2224)

Xo —Xy

Slope of CA = (=)

xz_h

}'J._k) _ (}'Z_FL) _ (}'z_k)
:}(xl—h o Ko —Xy B Xo—h

Now Cross multiplying the first two equality,




(}’1 —k) (Xz - Xl) = (Xl - h)(}rz - Fl)
—h—x)y,—y1) = (k—y)(x —x,)
Hence proved.

Q. 15 If the points A(a, 0), B(0, b) and P(x, y) are collinear, using slopes, prove
that

=1

wo| e

+

o=

Answer : Given points are A(a,0),B(0,b) and P(x,y)

For three points to be collinear, the slope of all pairs must be equal, that is the slope of
AB = slope of BP = slope of PA.

(3’2 - Fl)
slope = | ——

Slope of AB = (F] _ b

Slope of BP = (1-'_"3) _ b

x—0
Slope of PA = (I2) = L
X—a 3
Now Slope of AB = BP = PA

b y-b ¥y

—d X X—a4

Using the first two equality

b v—b
= — =
—da X

= bx = —a(y—b)

= bx = —ay+ab



Dividing the equation by “ab”, We get

X y
o= b+ZL

Hence proved.

Q. 16. A line passes through the points A(4, -6) and B(-2, -5). Show that the line
AB makes an obtuse angle with the x-axis.

Answer : For the line to make an obtuse angle with X-axis, the angle of the line should
be greater than 90

For the angle to be greater than 90°, tan® must be negative
Where tan® is the slope of the line.

Given points are A(4, -6) and B(-2, -5)

(Fz - Fi)
slope = | ——
X2 7%y
. T . —5+6 _ i _ —_1
The slope of line AB is (_ ~ ) =< ==
Which is less than 0, hence negative.
= tanB = _—:(D tanB is negative in 2nd quadrant whose angle is >=90°.

So line AB makes obtuse angle(>90) with the X-axis.

Q. 17. The vertices of a quadrilateral are A(-4, -2), B(2, 6), C(8, 5) and D(9, -7).
Using slopes, show that the midpoints of the sides of the quad. ABCD from a
parallelogram.

Answer :



]

B
] G C

/ o= (8,5)
4
/ﬁ h1
4 12 -0 -8B -G —4/-2 0 - 4 @ [ H 10 12
A )
i e
4 E
A= (—4,-2)
-5 O
'
D = (9,~7)

The vertices of the given quadrilateral are A(-4,-2) B(2, 6), C(8, 5) and D(9, -7)

Xy Xz Fi"‘!f'z)

The mid point of a line A(x1,y1) and B(xz2,y2) is found out by( 2 "2

Now midpoint of AB = (_4;2 _2”’) = (-12)

'z

The midpoint of BC = (? E) = (5,5.5)

"2

r

The midpoint of CD = (? ?) = (8.5,—1)

Midpoint of DA = (“"f,%) — (2.5,—45)

So now we have four points

P(-1,2),Q(5,5.5),R(8.5,-1),S(2.5,-4.5)

(3’2 - }'1)
slope =
X2 =%




5.5—2) 3.3 7
3+1

Slope of PQ = (

- -1-5.5 —6.5 —-1.3 —13
Slope of QR = (9.5—5) ~ 35 o7 7
Slope of RS = (;“_f‘;}) =22z
Slope of SP = (57) - 32 - 22

Now we can observe that slope of PQ = RS and slope of QR = SP
Which shows that line PQ is parallel to RS and line QR is parallel to SP
Also, the product of two adjacent lines is not equal to -1

Therefore PQRS is a parallelogram.

Q. 18. Find the slope of the line which makes an angle of 30° with the positive
direction of the y-axis, measured anticlockwise.

Answer : According to the given figure, the angle made by the line from X-axis is 90+30
=120°

(Fz - }’1)
slope =
X2 7 X%y

We also know that slope of a line is equal to tan6, Where
0 =120°

tan(120°) = tan(90°+30°) = -cot(30°) = -V3

Therefor the slope of the given line is -V3.

Q.19.

: . 1
Find the angle between the lines whose slopes are \ﬁ and T
) 3



Answer : To find out the angle between two lines, the angle is equal to the difference
in 6.

The slope of a line = tan@ = (u)

Xn —Xy
So slope of the firstline = /3 = tan®,= tan®, = V3

=8, = tan"}(V3)

=0, = 60°

: 1
The slope of the second line = = = tanB,= 6, = tan™?! (—)
v 3 ‘w@

= 8, = 30°

Now the difference between the two lines is 61-62

= 60°-30°

=30°

Q. 20. Find the angle between the lines whose slopes are

(2-+3) and (2+43)

Answer : We know that if slope of two lines are m1 and m2 respectively, then the angle

between them is given by

m, — My
tanf = ———
1+ m;m,

Herem, = 2++v3andm, = 2—-3

(24—\-@) — (2 — \.-’E)

SR P O [Py




I
@D
Il
[
2 ¥}
:I
=
o
3
il

= 08 = 60°
Where 0 is the angle between two lines.

Q. 21. If A(1, 2), B(-3, 2) and C(3, 2) be the vertices of a AABC, show that
(i tan A=2

(i) tan B =

(iii) tanC =

s

Answer : Points A,B,C lie on a same line, therefore the slope of each line is same and
hence it does not form a triangle.

=

B=(-32 = (1.2 = (3,2
d ( ) ; .A (1,2) .fi (3.2)
f g
:
-4 da 12 10 1 2 3 4 5




Q. 22. If 0 is the angle between the lines joining the points (0, 0) and B(2, 3), and
the points C(2, -2) and D(3, 5), show that

1
tanb = —
23

Answer : The given points are A(0,0),B(2,3) and C(2,-2),D(3,5).

(}’2 — }’1)
slope =
X2 =%
The slope of line AB is (ﬂ) =2_-m
2-0 2 1
And the slope of line CD is (E) =7 = m,

We know that angle between two lines with their slopes as m1 and mz is given by

m, — m,

tanB = ——
1+ m;m,

Hence proved.

Q. 23. If 8 is the angle between the diagonals of a parallelogram ABCD whose
vertices are A(0O, 2), B(2,-1), C(4,



Answer : Given points of the parallelogram are A(0, 2), B(2,-1), C(4, 0) and D(2, 3)

(}’2 - }’1)
slope =
X2 =Xy

The slope of diagonal AC = (E) - =2 _?1 = m,

4-0

The slope of diagonal BD = (E) = E = 00 = m,

So diagonal BD is perpendicular to X-axis. Hence it is parallel to Y-axis.
Product of slope of two diagonals is equal to -1.

m; xm, = —1
(_1) tan® = —1
= |— | Xtan@ = —
2

= tanB = 2

Hence proved.

Q. 24. Show that the points A(0O, 6), B(2, 1) and C(7, 3) are three corners of a
square ABCD. Find (i) the slope of the diagonal BD and (ii) the coordinates of the
fourth vertex D.



Answer : In a square, all sides are perpendicular to the adjacent side, so the product of
slope of two adjacent sides is -1.

Let the position of point D(a,b).

Given points of the square are A(0, 6),B(2, 1),C(7, 3) and D(a,b).

w

The slope of line AB = (E) =2 =m

2-0

The slope of line BC = (E) =

72

[N ]
I
=
=
Ba

The slope of line CD = (E) = My

a-—7

The slope of line DA = (E) = ? = m,

a—0

The slope of diagonal AC = (ﬂ) S

70

The slope of diagonal BD = ms

(i) We know that in a square, two diagonals are perpendicular to each other, therefore



The slope of diagonal ACxslope of diagonal BD = -1

M5 X — = —
> 7

7
i‘l]la = —

So the slope of diagonal BD is 7/3.

(i) We know that midpoint of diagonal AC = midpoint of diagonal BD

0 (3‘1"'3'-'2 ¥at¥z

. )and comparing x and y coordinates respectively.

(?+D 3+6)_(a+2 b+1)
L2 "2

-G - 2y

22 2 2

7 at+2 9 b+1
= — = &—=—

2 2 2 2

So coordinate of the point D(5,8).

Q. 25. A(1, 1), B(7, 3) and C(3, 6) are the vertices of a AABC. If D is the midpoint of
BC and AL 1 BC, find the slopes of (i) AD and (ii) AL.

Answer :



Given points are

A(1, 1), B(7, 3) and C(3, 6)

(Fz - F1)
slope =
X2 7%y

Slope of line BC = (ﬂ) -

7-3

(i) As D is the midpoint of BC, coordinate of D are D(

_(?+33+5)_(59)
A2 "2 A )

Now the slope of AD = (g_—l)

(ii) As AL is perpendicular to BC

The slope of ALxslope of BC = -1

10

Hy+Hz ¥V1+¥=
'z

)



Let slope of AL be m1

—3
Y xmy; = —1

i‘l]ll = —
3

4
So Slope of line AL is 3

Exercise 20C
Q. 1. Find the equation of a line parallel to the x - axis at a distance of
(i) 4 units above it
(if) 5 units below it
Answer : (i) Equation of line parallel to x - axis is given by y = constant, as the y -
coordinate of every point on the line parallel to x - axis is 4,i.e. constant. Now the point
lies above x - axis means in positive direction of y - axis,
So, the equation of line is given as y = 4.
(if) Equation of line parallel to x - axis is given by y = constant, as the y - coordinate of
every point on the line parallel to x - axis is - 5 i.e. constant. Now the point lies below x -
axis means in negative direction of y - axis,
So, the equation of line is givenasy = - 5.
Q. 2. Find the equation of a line parallel to the y - axis at a distance of
() 6 units to its right
(i) 3 units to its left
Answer : (i) Equation of line parallel to y - axis is given by x = constant, as the x -
coordinate of every point on the line parallel to y - axis is 6 i.e. constant. Now the point
lies to the right of y - axis means in the positive direction of x - axis,
So, required equation of line is x = 6.
(it) Equation of line parallel to y - axis is given by x = constant, as the x - coordinate of

every point on the line parallel to y - axis is - 3. Now point lies to the left of y - axis
means in the negative direction of x - axis,



So, required equation of line is given as x = - 3.

Q. 3. Find the equation of a line parallel to the x - axis and having intercept - 3 on
the y - axis.

Answer: Equation of line parallel to x - axis is given by y = constant, as x - coordinate of
every point on the line parallel to y - axis is - 3 i.e. constant.

So, the required equation of lineisy = - 3.

Q. 4. Find the equation of a horizontal line passing through the point (4, - 2).
Answer : Equation of line parallel to x - axis (horizontal) is y = constant, as y -
coordinate of every point on the line parallel to x - axis is - 2 i.e. constant. Therefore
equation of the line parallel to x - axis and passing through (4, - 2) isy = - 2.

Q. 5. Find the equation of a vertical line passing through the point ( - 5, 6).

Answer : Equation of line parallel to y - axis (vertical) is given by x = constant, as X -
coordinate is constant for every point lying on line i.e. 6.

So, the required equation of line is given as x = 6.

Q. 6. Find the equation of a line which is equidistant from the lines x =-2 and x =
6.

Answer : For the equation of line equidistant from both lines, we will find point through
which line passes and is equidistant from both line.

As any point lying on x = - 2 line is (- 2, 0) and on x = 6 is (6, 0), so mid - point is

(x.y) :[—2—6‘0—0]

- -

(x,y) = (2,0)



ol

So, equation of line is x = 2.

Q. 7. Find the equation of a line which is equidistant from the linesy =8and y = -
2.

Answer : For the equation of line equidistant from both lines, we will find point through
which line passes and is equidistant from both line.
As any pointlyingony =8 lineis (0,8)andony =-2is (0, - 2), so mid - point is

"

0+0 S—EJ

-5
"

(x.y) = [

"

(x,y)=(0,3)




So, equation of lineisy = 3.
Q. 8 A. Find the equation of a line
whose slope is 4 and which passes through the point (5, - 7)

Answer : As slope is given m = 4 and passing through (5, - 7).using slope - intercept
form of equation of line, we will find value of intercept first

y=mx+c...... (1)
-7=4(5)+c
-7=20+c
c=-7-20

c=-27

Putting the value of c in equation (1), we have

y=4x+ (-27)
y =4x-27
4x-y-27=0

So, the required equation of line is 4x -y - 27 = 0.
Q. 8 B. Find the equation of a line
whose slope is - 3 and which passes through the point ( - 2, 3);

Answer : As slope is given m = - 3 and line is passing through point ( - 2, 3).Using
slope - intercept form of equation of line, we will find intercept first

VA 110 R (1)
=-3(-2)+c

3=6+cC

c=3-6



Putting the value of c in equation (1), we have

y=-3x+(-3)
y=-3x-3
3X+y+3=0

So, the required equation of lineis 3x +y + 3 =0.
Q. 8 C. Find the equation of aline
: 2 . o :
which makes an angle of ?wnh the positive direction of the x — axis and passes
through the point (0, 2)

Answer : We have given angle so we have to find slope first given by m = tan®@.

" "

21 [ T

— | = tan| n——

3 3
.

m = —tan[—J = —("JS) (tanx is negative in || quadrant)

m = tanf = tan

m= —v3

Now the line is passing through the point (0, 2).Using the slope - intercept form of the
equation of the line, we will find intercept



So. required equation of line 1s — ( "JS}X —y+2=0.

Q. 9. Find the equation of a line whose inclination with the x - axis is 30° and
which passes through the point (0O, 5).

Answer : As angle is given so we have to find slope first given by m = tan6

m = tan30°
1

111 = Ir—

V3

Now the line is passing through the point (0, 5).using slope - intercept form of the
equation of the line, we will find the intercept

So. required equation of line 1s X — ("JS)}-‘ +5V3 =0.

Q. 10. Find the equation of a line whose inclination with the x - axis is 150° and
which passes through the point (3, - 5).

Answer : As angle is given so we have to find slope first give by m = tan@

m = tan150°
1 . _
m = tan(lSO" —30"] = —tan3(° = -3 (tan (180° - 8) is in Il guadrant, tanx is
N3
negative)
Now the line is passing through the point (3, - 5).Using the slope - intercept form of the
equation of the line, we will find the intercept



Py
I
fald
Il
o

So. required equation of line is X + (-ﬁ ) yv+5

Q. 11. Find the equation of a line passing through the origin and making an angle
of 120° with the positive direction of the x - axis.

Answer : As angle is given so we have to find slope first give by m = tan6

m = tan120°
m = tan(180° —-60° ) = —tan60° = —("JS]

(tan (180° - 0) is in Il quadrant, tanx is negative)

Now equation of line passing through origin is given as y = mx
y = —("JS]X

("JS)X +y=0

So. required equation of line is ('\f 3'}}: +y=0

Q. 12. Find the equation of a line which cuts off intercept 5 on the x - axis and
makes an angle of 600 with the positive direction of the x - axis.



Answer : As intercept is given i.e. ¢ = 5 and angle given so first we will find slope of
line.

m = tan®
m = tan60° =3
Now using slope intercept form of the equation of a line

y=mx+c

So. the required equation of line is ( "JS)X —y+5=0

Q. 13. Find the equation of the line passing through the point P(4, - 5) and parallel
to the line joining the points A(3, 7) and B( - 2, 4).

Answer :. As two points passing through a line parallel to the line are given, we will
calculate slope using two points(slope of parallel lines is equal).

m=——+ = — =

3
m= —
5



—25-12 37
c=——=—>>Cc= ——
5 5
Putting value in equation (1)
—37
q

]:}31{—5}-’—3?:0

So, the required equation of line 1s3x -5y —-37 =0

Q. 14. Find the equation of the line passing through the point P( - 3, 5) and
perpendicular to the line passing through the points A(2, 5) and B( - 3, 6)

Answer : As two points passing through line perpendicular to the line are given, we will
calculate slope using two points. Let slopes of the two lines be m1 and m2.

) 1
m; = — = = ——
5

111, = 1
: 5

Now the slope of the equation can be found using

m,m, = —1 where m,, m,are slopes of two perpendicular lines

_—.1112 = —1:‘,>1113 =5

Using slope - intercept form we will find intercept for line passing through ( - 3, 5)



Putting value in equation (1)

y =5x+ 20

5x-y+20=0

So, the required equation of line 5x -y + 20 = 0.

Q. 15 A. Find the slope and the equation of the line passing through the points:
(i)@3,-2)and (-5,-7)

Answer : Slope of equation can be calculated using

Vo—v,  —7—-(2) -5
m=2-2 -1l— ( ) =

5
m = —

3

Now using two point form of the equation of a line

1ﬁ".":_}‘."l }."_‘_‘Iiri'l

y—y, = —(x —x, ) where——— = slope of line

y=(-2) = ~(x-3)=8(y +2) =5(x-3)

8y + 16 = 5x - 15
5x-8y-16-15=0

5x-8y-31=0

So, required equation of line is 5x - 8y - 31 = 0.

Q. 15 B. Find the slope and the equation of the line passing through the points:
(-1,1)and (2,-4)

Answer : The slope of the equation can be calculated using



m=--—-——-— =

5
m= ——
3

Now using two point form of the equation of a line

y—y, = g(:vr; — Xy ) where 2221 = slope of line
X)Xy X2 7%
-5
y-1= Z(x~(-1))=3(y-1) = ~5(x+ 1)

3y-3+5x+5=0

5x+3y+2=0

So, required equation of line is 5x - 8y - 31 = 0.

Q.15C

Find the slope and the equation of the line passing through the points:
(5,3)and (-5,-3)

Answer : The slope of the equation can be calculated using

V,—¥;  —3-3 —06
I = — — =

3
m = —

5

Now using two point form of the equation of a line

¥, —¥ Y,V .
y—y, = =—L(x -x,) where Z>— = slope of line
X, —X, RS IS



3x-15-5y +15=0

3x-5y=0

So, required equation of line is 3x - 5y = 0.

Q. 15 D. Find the slope and the equation of the line passing through the points:
(a, b)and (-a, b)

Answer : The slope of the equation can be calculated using

¥,—y, _ b—b
1Im = — — =

m = 0 (Horizontal line)

Now using two point form of the equation of a line

¥ar—Y¥
y-b=0(x-a)

y=b
So, required equation of lineisy = b.

Q. 16. Find the angle which the line joining the points
(1,+/3) and (v/2,4/6) makes with the x - axis.

Answer : To find angle, we will find slope using two points

s (B)0F) ()

m == :>( - =

s (B ()




m= 3

Now as we have m = tanf
tand = (+/3) =6 = 60°

So, angle line makes with the positive x - axis is 60°.

Q. 17. Prove that the points A(1, 4), B(3, - 2) and C(4, - 5) are collinear. Also, find
the equation of the line on which these points lie.

Answer : If two lines having the same slope pass through a common point, then two
lines will coincide. Hence, if A, B and C are three points in the XY - plane, then they will
lie on a line, i.e., three points are collinear if and only if slope of AB = slope of BC.

o
=1

a5

o

Slope of AB = slope of BC

24 5-(-2) -6 -3

Hence verified, i.e. points are collinear. Now using two point form of the equation



¥.—¥ Y2—¥ -
y—vy, = =—1(x —x,) where Z=—1 = slope of line
X,} —Kl X*‘} _X].

y-4=-3(x-1)

y-4+3x-3=0

3X+y-7=0

So, required equation of line is3x +y - 7.

Q. 18. If A(0, 0), b(2, 4) and C(6, 4) are the vertices of a AABC, find the equations
of its sides.

Answer : Using two point form equation of lines AB, BC and AC can be find. Now A is
origin so the lines passing through A (origin) are simply y = mx so we have to find slope
of AB and AC.

For line AB,
m= == — = —
6
4
-10 -5 -6 -4 i, J 0 3 4 é s
m=2

So, the equation of line AB is y = 2x.

For line AC,



v,—vy; 4-0 4
m= - — = —
X, =X, 6-0 6
A
m=—
3

Now using y = mx
3

y=—-x=>2x-3y=0

So, the equation of line AC is 2x - 3y = 0.

Now for line BC, the y coordinate of both is same means horizontal line (parallel to the x
- axis) then the equation of line BC is given as

y=4

So, the required equations of lines for AB: y = 2x
AC:2x-3y=0

BC:y=4

Q.19.1fA(-1,6),B(-3,-9)and C(5, - 8) are the vertices of a AABC, find the
equations of its medians.

Answer : Construction: - Draw median from vertices A, B and C on lines BC,AC and
AC respectively .Let the mid - points of lines BC,AC and AB be L,M and N respectively.

Now find the coordinate of L, M and N using mid - point theorem.

(x.y) =

x5 0T 3":-]

-

-2

. —3+5 -9+ (-8) —17
coordinates of L = A — [ 1. ]



Now equation of medians AL, BM and CN using two point form

For median AL,

Yy—n = ;:;i (x—x)
y—6= 1:(_1)[ -(=1))
-17-12
y—6= %(x—l):}-’—ﬁz _ig(x—l)

A(y - 6) = - 29(x + 1)

4y - 24 + 29x+ 29 =0



20X +y+5=0

For median BM,

Yy=n = x—x (x—x)
1-(9),
v —(-9) = X —(-3
(9) = 3o =)
y+9=2(x+3)= 5(y+9) =§(x +3)

Sy +45=8x + 24
8x-5y+24-45=0
8x-5y-21=0

For median CN,

y -y = 222 (x-x)
KE_XI
-3
~—(-8)
y=(-8) = 2——(x-5)
-3+ 16
3
y+8= E (K—S)j}’—SZ%(x—ﬂ)

4(y + 8) = 13(x - 5)
4y + 32 =13x - 65
13x-4y-65-32=0

13x - 4y -97 =0



So, the required line of equations for medians are for AL: 29x +y +5=0
For BM: 8x-5y-21=0
For CN: 13x-4y-97=0

Q. 20. Find the equation of the perpendicular bisector of the line segment whose
end points are A(10, 4) and B( -4, 9).

Answer : Perpendicular bisector: A perpendicular bisector is a line segment which is
perpendicular to the given line segment and passes through its mid - point (or we can
say bisects the line segment).

Now to find the equation of perpendicular bisector first, we will find mid - point of the
given line using mid - point formula (call it midpoint as M),

(xy) =

L 7% 0T 3":-]

- i -

, 10+ (-4) 4+9 13
coordinates of M = [ ( ) ] = [ 3.—]
3 3 :

Now we will calculate the slope of the given line and since lines are perpendicular, so
the slope of two is related as m1.m2 = - 1.

=¥ 9—-4 5
Slope of AB: m, = LR N - -

Now the slope of perpendicular bisector is
5
m.m, = -1=-—m, = -1
2 147 2

14

m, = —
-5

Now equation of perpendicular bisector using two point form,



10y - 65 = 28x - 84

28x-10y-84+65=0

28x-10y-19=0

So, required equation of perpendicular bisector 28x - 10y - 19 = 0.

Q. 21. Find the equations of the altitudes of a AABC, whose vertices are A(2, - 2),
B(1, 1) and C(-1, 0).

Answer : Altitude: A line drawn from the vertex that meets the opposite side at right
angles. It determines the height of the triangle.

In triangle ABC, let the altitudes from vertices A, B and C are AL, BM and CN on sides
BC,AC and AB respectively.

Now we will find slope of sides and using the relation between the slopes of
perpendicular lines i.e. m1.m2 = - 1 we will find the slopes of altitudes.

Vs =¥y 0-1 —1

Slope of BC: m; = ——= =
1
m; = —
=¥ 0—(-2 2
Slc:-peofAC:m@:}-' E"1:> ( ):—_
- X'\_Xl _1_2 3

Slope of AB: m; = 27N = -3



Slope of AL: m .m," = —1:%.1111': —1

s

111i = —2
—2

Slope of BM: m,m,'= -1= —m,"'= -1
3

m, = —
-2

Slope of CN : 1113.111'3, = —1=-3my'= -1
1

m, = 3

Now equation of altitudes using two point form

For altitude AL,

X, — X,

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

For altitude BM,

Ya—%
}r_}rl — g(};_xl)

y-1=-1(x-1)

y-1+x-1=0



X+y-2=0
For altitude CN,
Yo=Y

y-y; = ——(x—-x%)

}r_U — l(x-(—l)

y=x+1
x-3y+1=0
So, the required equations of altitudes are for AL: 2x+y -2=0

ForBM: x+y-2=0
For CN: x-3y+1=0

Q. 22. If A(4, 3), B(0, 0) and C(2, 3) are the vertices of a AABC, find the equation of
the bisector of £ZA.

Answer : Construction: Draw a line from vertex A intersecting side BC of the triangle

at D (as there is one bisector for exterior angle also but it is the default that we have to
find interior angle bisector).

-5



As the angle between the sides AB and angle bisector AD and side AC and angle
bisector AD is equal.

ZA=20= /BAD= AZCAD =6
Then using the angle between two lines, if the slope of AD be m and slope of AB

5 — Y 3-0 3
SlﬂpeofAB:}" }1:% =

Putting the values in the equation

m-, —1n
tanf = 1—1
+ m,.m,
=2 (1)
3 3—4m
1 —m 1
:;, —
3 4+ 3m
1+ m.— _
. 4
3—4m
tan = ——
4+3m )
Again for side AC slope
Yo — 1.-"1 3 - 3
Slope of AC= ——— = =0
Putting in equation (1)
m, —my m-0
tanf = - — = m
1+ m,m, 1 +0m 3)

From equation (2) and (3),we have

3—4m 5
m= ——=4m-+3m +4m-3=0
4 + 3m



31113 +8m-—-3=0

From equation we have two values of m — 3,

r_u||.—n

tanB = - 3 as tanx is negative in Il and IV quadrant means it is obtuse angle either
way(exterior here)we require interior angle so will consider the positive value of m.

m = tanb =

r_u||.—n

As we obtained the slope of angle bisector which passes through A vertex so using
slope intercept form first calculate the value of the intercept

Putting the value of c in equation (4),we have

1 5
y=—-X+-—-=X-3y+5=0
3 3

So, the required equation of angle bisectoris x - 3y + 5 = 0.

Q. 23. the midpoints of the sides BC, CA and AB of a AABC are D(2,1), B(-5,7)
and P( - 5, - 5) respectively. Find the equations of the sides of AABC.

Answer : Let us consider the coordinates of vertices of triangle A, B, C be (a, b), (c, d)
and (e, f). Now using mid - point formula

c+ted+f

- -

For side BC (midpointD}): (2.1) =



a+t e b+ f

~ T A

For side AC(midpoint E): (-5.7) =

a+c¢c b+ d

For side AB(midpomt F): (=5.-5) = ﬂ -
Now from above equations, we have

cte=4,d+f=2()

a+e=-10,b+f=14 (i)

a+c=-10,b +d=-10 (iii)

From subtract (i) from (ii),we get

a-c=-14,b-d =12 (iv)

Adding (iii) and (iv)
Ja=—-24=a=-12.2b=2=b=1

Putting values of a, b in equation (iii)

-10-1=>d=-11

c=-10—(-12)=c=2.d
Again putting values in (i)
e=4-2=e=2.f=2-(-11)=f=13
So coordinates of A (- 12,1), B(2, - 11) and C(2,13).

Using two point form of the equation

Equation of side AB:

Ya—%
}r_}rl — g(};_xl)



-11-1 \ —-12

V—1l=—(x—(-12)) v -1= x+12
¥ 1= s (1) =y 1= e 12)
14y - 1) =-12(x + 12)
14y - 14 + 12x + 144 =0
12x + 14y +130=0
6X+7y+65=0
Equation of side BC:
Y,—V
}r_}rl — :(K_Xl)
X_W_—Xl
13—(-11) 24
y = - 11(slope is not defined i.e. line is vertical)
Equation of side CA:
V,—V
X_W_—Xl
1-13 12
y-13= ——(x-2)=y-13= (x —2)
-12-2 —14

14(y - 13) = 12(x - 2)

12x-24-14y +182=0

12x - 14y + 158 = 0

6x-7y+79=0

So, the required equations of sides for AB: 6x + 7y + 65 =0

ForBC:y=-11



For CA: 6x-7y+79=0

Q. 24.1f A(1, 4), B(2, - 3) and C( - 1, - 2) are the vertices of a AABC, find the
equation of

(i) the median through A
(ii) the altitude through A
(iii) the perpendicular bisector of BC

Answer : Construction: Draw a line segment from vertex A intersecting BC at the
midpoint (D).

o

(i) Equation of median AD, we will find the midpoint of side BC

24 (=1) =3+ (=2)

- ’ -

For side BC(midpoint D): (X.y) =

()= (35

- -

—

Now using two point form of the equation of the line, we have

Equation of side AD:



Y=V = (x—xy)
X, — X,
— 5
5 T
y—4=-= (x-1)=y-4=—+(x-1)
1 1-2
5 " 5
—13
y—4 = (x-1)=y—-4=13x-13

13x-y-13+4=0
13x-y-9=0
So, required equation of altitude is 3x -y - 9 = 0.

(ii) For the equation of altitude, we will need slope as we have a point through which
line passes (A).

Now we will find the slope of side BC and using the relation between the slopes of
perpendicular lines, i.e. m1 .m2 = - 1 we will find the slopes of altitude.

.-y, . 2+(3) -5
Slope of BC: m; = 22— = ( ):
5

m; = 3
Slope of AM: mym,'= -1=—-m,'= -1

.3
m, = —

LS



e
[
|
—
[a—
S
|
L]
L]
[
|
r_hlr_h;

Putting in equation (1)

-3 23
V= —X+ ——=3x+ 5v—-23=10
) s 5 )

So, required equation of altitude is 3x + 5y - 23 = 0.

(ilf) We have a slope of perpendicular and a mid point from the previous solution

_ . . : 1 =5
m, = ?3 midpoint of BC(point D) (x.y) = [:T]

Now for perpendicular bisector, it passes through the midpoint of BC, i.e. we have a
slope of the equation and a point through which it passes so we can use the slope -
intercept form and calculate intercept,

YEMX+C i (i)
—5 —3[1] —5 3
— = — |+ Cc=>Cc=— + —
2 542 2 10
—25+3 —22
c = = C=
10 10
11
c= —
5
Putting in equation (i) value of c,
-3 —11
y=—X+—=3&X+y+11=0

5 5



So, the required equation of perpendicular bisector is 3x +y + 11 = 0.

Exercise 20D

Q. 1. Find the equation of the line whose

(i) slope = 3 and vy - intercept =5
(ii) slope =- 1 and y - intercept = 4

A
(iii) slope = —Zand y - intercept = - 3
q

Answer : (i) Formula to be used: y = mx + ¢ where m is the slope of the line and c is the
y - intercept.

Here, m=3 and c = 5.
Hence, y = (3)x + (5)
.e.y=3x+5

(it) Formula to be used: y = mx + ¢ where m is the slope of the line and cis the y -
intercept.

Here, m=-1 and c = 4.
Hence,y = (- 1)x + (4)
ie.x+y=4

(iii) Formula to be used: y = mx + ¢ where m is the slope of the line and cisthe y -
intercept.

A
Here, m= -~ andc=- 3.
q

Hence,y=(—=)x+ (- 3)

Lh| 2

Or,5y=-2x-3i.e.2x+5y+3=0



Q. 2. Find the equation of the line which makes an angle of 30° with the positive
direction of the x - axis and cuts off an intercept of 4 units with the negative
direction of the y - axis.

Answer :

2y

Given : The given line makes an angle of 30° with the x - axis. The y - intercept = - 4.

S0, the slope of the line is m =tanf = tan30° = lf{u@'

Formula to be used: y = mx + ¢ where m is the slope of the line and c is the y -
intercept.

The equation of the lineisy = %1 —4

W

Or\3y = x-4V3i.e. x - V3y = 443

Q. 3. Find the equation of the line whose inclination is ?n and which makes an
intercept of 6 units on the negative direction of the y - axis.

Answer : Given:



The y - intercept is 6 units.

Formula to be used: y = mx + ¢ where m is the slope of the line and cis the y -
intercept.

The equation of the line is

y = —~x-6

y 3
i.e. 3y +x+6V3=0

Q. 4. Find the equation of the line cutting off an intercept - 2 from the y - axis and
equally inclined to the axes.

Answer :

Given: The line is equally inclined to both the axes.
The angle between the coordinate axes = 90°

If the inclination to both the axes is 8 then 8+6 = 90°
i.e.6=450°

=~ slope of the line, m = tan 6 = tan45° =

They - intercept = - 2 units



Formula to be used: y = mx + ¢ where m is the slope of the line and cis the y -
intercept.

The equation of the lineisy =1.x + (-2) =x - 2
le.x-y=2

Q. 5. Find the equation of the bisectors of the angles between the coordinate
axes.

Answer :

Given: The straight linesare x=0and y = 0.

Formulato be used: If 8 is the angle between two straight lines aix + b1y + ¢1 =0 and
axx + bay + c2 = 0 then the equation of their angle bisector is

a,x+byy+ey a-x+bay+e,
: = :
\\Ilalz +b,? Jazz +b,?

~the equation of the angle bisectors is %

T
i.e.x =4y

Q. 6. Find the equation of the line through the point ( - 1, 5) and making an
intercept of - 2 on the y - axis.



Answer :

Given: They - intercept = - 2.
The line passes through ( - 1,5).

Formulato be used: y = mx + ¢ where m is the slope of the line and c is the y -
intercept.

The equation of the lineisy =mx + (-2) = mx - 2.
Now, this line passes through ( - 1,5).
~5=m(-1)-2=-m-2iem=-(5+2)=-7
Sy=(-7)x+(-2)=-7x-2ie7x+y+2=0

Q. 7. Find the equation of the line which is parallel to the line 2x — 3y = 8 and
whosey - intercept is 5 units.

Answer :



Given: The given line is 2x - 3y = 8. The line parallel to this line has a y - intercept of
5units.

Formulato be used: If ax + by = c is a straight line then the line parallel to the given
line is of the form ax + by = d, where a,b,c,d are arbitrary real constants.

. : . 2 : .
A line parallel to the given line has a slope of 3 and is of the form 2x - 3y =k , where k is
any arbitrary real constant.

Now, 2x - 3y =k

or,3y =2x -k
1 _(2) N k
oL,y = 3 X ( 3)

which is of the form y = mx + ¢, where c is the y - intercept.

So,k=(-3)x5=-15
Equation of the required line is 2x - 3y =- 15

i.e.2x-3y+15=0



Q. 8. Find the equation of the line passing through the point (0, 3) and
perpendicular to the linex -2y +5=0

Answer :
N -
\\H
N\
0 \\

Given: The given line is x - 2y + 5 = 0. The line perpendicular to this given line passes
through (0,3)

Formulato be used: The product of slopes of two perpendicular lines = - 1.

The slope of this line is 1/2 .

-1
~the slope of the perpendicular line = ?z = —2.

The equation of the line can be written in the formy = (-2)x + ¢

(cis they - intercept)

This line passes through (0,3) so the point will satisfy the equation of the line.
~3=(-2)x0+cie.c=3

The required equationisy = - 2x + 3

ie.2x+y=3



Q. 9. Find the equation of the line passing through the point (2, 3) and
perpendicular to the line 4x + 3y = 10

Answer :

Given: The given line is 4x + 3y = 10. The line perpendicular to this line passes through
(2,3).

Formulato be used: The product of slopes of two perpendicular lines = - 1

Slope of this line is —4f3.

-1
~the slope of the perpendicular line = 3, = 3f4.

The equation of the line can be written in the formy = G)x + c

(cis the y - intercept)
This line passes through (2,3), so the point will satisfy the equation of the line.

3 (3)2-1—' 3 ’ >
~ 3 = 4:{ clec = > =3

The required equation is

3 3
y=3x13



or,4y =3x+6i.e.3x-4y + 6 =0.

Q. 10. Find the equation of the line passing through the point (2, 4) and
perpendicular to the x - axis.

Answer :

Given: The line is perpendicular to x - axis and passes through (2,4)

The equation of the line perpendicular to the x - axis (y = 0) can be represented as x =
c, where c is a real constant.

Now, this line passes through (2,4).
~c=2
The required equation is x = 2

Q. 11. Find the equation of the line that has x - intercept - 3 and which is
perpendicular to the line 3x + 5y =4

Answer :



Given: The given line is 3x + 5y = 4. The perpendicular line has an x - intercept of - 3.

Formulato be used: The product of slopes of two perpendicular lines = - 1.
The slope of this line is — 3/5 :

=~ the slope of the perpendicular line =
=raE

The equation of the line can be written in the form
SICEE

(cis the y - intercept)

This line intercepts the x - axis wheny = 0.

So, the x - intercept:

0 = G)x + cliex = —3

]

Now, it is given that the x - intercept is - 3.

—E = —3le.c=5

pal

The required equation of the line is



Vv = G)x + 5
i.e.5x-3y+15=0

Q. 12. Find the equation of the line which is perpendicular to the line 3x + 2y = 8
and passes through the midpoint of the line joining the points (6, 4) and (4, - 2).

Answer :

P o

Given: The given line is 3x + 2y = 8. The perpendicular line passes through the
midpoint of (6,4) and (4, - 2).

Formulae to be used: The product of slopes of two perpendicular lines = - 1.

If (a,b) and (c,d) be two points, then their midpoint is given by

(

at+c b+d
2 " 2 )

The slope of this line is — 3/2.

= the slope of the perpendicular line =



-1

L _ 2

3/, XS

The equation of the line can be written in the form
2

- Qe

(cis the y - intercept)

This line passes through the midpoint of (6,4) and (4, - 2).

The co - ordinates of the midpoint of the line joining the given points is

(M 4 +(-2)

SEE) = 6
(5,1) satisfies the equation
BICEE
w1 = (E)}{E + cor,c = 1—E = —E
3 3 3

The required equation is
y=(3)x+ (=)
ie.2x-3y=7

Q. 13. Find the equation of the line whose y - intercept is - 3 and which is
perpendicular to the line joining the points ( - 2, 3) and (4, - 5).

Answer :



Given: The line perpendicular to the line passing through ( - 2,3) and (4, - 5) has the y -
intercept of - 3.

Formula to be used: If (a,b) and (c,d) are two points then the equation of the line
passing through them is

y—d d—b

X—C c—a
Product of slopes of two perpendicular lines = - 1
The equation of the line joining points ( - 2,3) and (4, - 5) is

y—(5 (-5)-3
x—4  4—(-2)




or3y+15=-4x+16o0r,4x+3y=1

Slope of this line is — /5.

=~ the slope of the perpendicular line =

The equation of the line can be written in the form
y = G)X +c

(cis the y - intercept)

But, the y - intercept is - 3.

The required line is
3
y=;x+(=3)

ie.3x-4y =12

Q. 14. Find the equation of the line passing through ( - 3, 5) and perpendicular to
the line through the points (2, 5) and ( - 3, 6).

Answer :




Given: The line perpendicular to the line passing through (2,5) and ( - 3,6) passes
through ( - 3,5).

Formulato be used: If (a,b) and (c,d) are two points then the equation of the line
passing through them is

y—b b-d

X—a a—c
Product of slopes of two perpendicular lines = - 1
The equation of the line joining points (2,5) and ( - 3,6) is

y-5 5-6
x—2 2-(-3)

Or,5y-25=-x+2
i.e. the given line is x + 5y = 27.
The slope of this line is —1/c.

=~ the slope of the perpendicular line =

-1

The equation of the line can be written in the form y = 5x + c.
(cis they - intercept)

This line passes through ( - 3,5).

Hence, 5=5x(-3)+cor,c=20

The required equation of the line will be y = 5x + 20
i.e.5x-y+20=0

Q. 15. Alline perpendicular to the line segment joining the points (1, 0) and (2, 3)
divides it in the ratio 1 : 2. Find the equation of the line.



i3
Given: A line perpendicular to the line segment joining the points (1, 0) and (2, 3)
divides it in the ratio 1 : 2.

Formulato be used: If (a,b) and (c,d) are two points then the equation of the line
passing through them is

y—b b-—d

XxX—a d—C

If (a1,b1) and (az,b2) be two points , then the co - ordinates of the point dividing their join
in the ratio a:b is given by

. a,Xb + a,Xa
X — co ordinate = ( )

a+b

b,Xb + ng‘a)

— co ordinate = (
y a+b
The equation of the line joining points (1,0) and (2,3) is

y—0 0-3
x—1 1-2




or,
y=3Xx—-30,3x—y = 3
i.e. the given line is 3x -y = 3.

Accordingly, the required co - ordinates of the point dividing the join of (1,0) and (2,3) in
the ratio 1:2 are

(1}{2 + 2}{1) (nxz + 33;1) 4 .
1+2 /'L 1+2 _(3’)

The given line is 3x -y = 3.

The slope of this line is 3.

~the slope of the perpendicular line = 5 = —51_
The equation of the line can be written in the formy = —Elx +c

(c is the y - Intercept)

This line will pass through (g, 1).

1 1:{4 N 1 14 4 13
R R - T
The required equation isy = —Elx + ?

i.e.3x+9y =13



Exercise 20E

Q. 1. Find the equation of the line which cuts off intercepts -3 and 5 on the x-axis
and y-axis respectively.

Answer : To Find: The equation of a line with intercepts -3 and 5 on the x-axis and y-
axis respectively.

Given :Let a and b be the intercepts on x-axis and y-axis respectively.
Then, the x-interceptis a = -3

y-interceptisb =5

Formula used:

we know that intercept form of a line is given by:

]

x .Y
-3 35

5x-3y =-15
5x-3y+15=0
Hence 5x - 3y + 15 = 0 is the required equation of the given line.

Q. 2. Find the equation of the line which cuts off intercepts 4 and -6 on the x-axis
and y-axis respectively.

Answer : To Find:The equation of the line with intercepts 4 and -6 on the x-axis and y-
axis respectively.

Given : Let a and b be the intercepts on x-axis and y-axis respectively.
Then,x-intercept be a = 4

y-intercept be b = -6

Formula used:

we know that intercept form of a line is given by:



‘Ii'."
E_; =1
a b

‘Ii';"
E_; =1
4 -6
-3x+ 2y =-12
3X-2y-12=0

Hence 3x — 2y -12 = 0 is the required equation of the given line.

Q. 3. Find the equation of the line and cuts off equal intercepts on the coordinate
axes and passes through the point (4,7).

Answer : To Find: The equation of the line with equal intercepts on the coordinate axes
and that passes through the point (4,7).

Given : Let a and b be two intercepts of x-axis and y-axis respectively.
Also,given that two intercepts are equal, i.e., a=b

And (4, 7) passes through the point (X, y)

Formula used:

Now since intercept form of a line is given:

L
a b
.74
a b
4+ _1
a
a=11=b

Therefore, The required Equation of the line is % + 1—3; =1



= x+y=11

Q. 4. Find the equation of the line which passes through the point (3, -5) and cuts
off intercepts on the axes which are equal in magnitude but opposite in sign.

Answer : To Find: The equation of the line passing through (3, -5) and cuts off
intercepts on the axes which are equal in magnitude but opposite in sign.

Given : Let a and b be two intercepts of x-axis and y-axis respectively.
According to the questiona=-borb =-a

And (3, -5) passes through the point (x, y), thus satisfies the equation
Formula used:

Now since intercept form of the line is given by,

__i:]_
a b

-5
3.9 4
d —d
5
3+5 _1q
d

Equation of the line is S 1

8§ -8

. : . v
—>Hence ,the required equation of the line Is L l =>x-y=8

8§ 8§

Q. 5. Find the equation of the line passing through the point (2, 2) and cutting off
intercepts on the axes, whose sum is 9.



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

Given : Let a and b be two intercepts of x-axis and y-axis respectively.
sum of the intercepts is 9,i.e,atb =9

= a=9-borb=9-a

Formula used:

The equation of a line is given by:

2(9-a)+2a=9a-a?

18 —2a +2a=9a - a?
a?-9a+18=0
a’—6a—3a+18=0
a(a-6)-3(@-6)=0
@-3)(a-6)=0

a=3,a=6

when a = 3, b=6 and a=6, b=3
case 1: when a=3 and b=6

Equation of the line: L 1

a b



o |

}.'
6
Hence, 2x + y = 6 is the required equation of the line.

case 2 : when a=6 and b=3

Equation of the line: R 1

a b
X b
“a72 =1
6 3
Hence , x + 2y = 6 is the required equation of the line.

Therefore, 2x + y = 6 is the required equation of the line when a=3 and b=6.And , x + 2y
= 6 is the required equation of the line when a=6 and b=3.

Q. 6. Find the equation of the line which passes through the point (22, -6) and
whose intercept on the x-axis exceeds the intercept on the y-axis by 5.

Answer : To Find:The equation of the line that passes through the point (22, -6) and
intercepts on the x-axis exceeds the intercept on the y-axis by 5.

Given : let x-intercept be a and y-intercept be b.

According to the question:a=b +5

Formula used: And the given point satisfies the equation of the line, so

'1}"
E_L:]_
a b
L | _
22 __6:1
b+5 Db
22b — 6b -30 = b2 + 5b
11b-30=Db2

b2-11b+30=0



b2 -6b -5b +30 =0

b(b-6) -5(b-6) =0

(b-5) (b-6) =0

The values are b=5 ,b=6
When b=5 then a=10
and b=6 then a=11

case 1: when b=5 and a=10

Equation of the line : L 1
b

i_izl

10 5

e

X+ 2y _ 1

10

Hence, x + 2y = 10 is the required equation of the line.

case 2 : when b=6 and a=11

I o1
b

Equation of the line : 5—

X

Hence, 6x + 11y = 66 is the required equation of the line.



Therefore, x + 2y = 10 is the required equation of the line when b=5 and a=10 .And 6x +
11y = 66 is the required equation of the line when b=6 and a=11.

Q. 7. Find the equation of the line whose portion intercepted between the axes is
bisected at the point (3, -2).

Answer : To Find: The equation of the line whose portion intercepted between the axes
is bisected at the point (3, -2).

Formula used:

Let the equation of the line be

L}

Since it is given that this equation , whose portion is intercepted between the axes is
bisected i.e.; is divided into ratio 1:1 .

Let A(a,0) and B(0,b) be the points foring the coordinate axis.
= a and b are intercepts of x and y-axis respectively.

By using mid-point formula (m:n = 1:1)

(x,y) =( = ~ 7

y1+X; Y2+X) :[E E]

Since given point (3, -2) divides coordinate axis in 1:1 ratio
(X,y):(3,-2)

(

b

-

p— =3 and = -2

o | @

a=6 b=-4



. . X v
equationoftheline: —4+=—_ =1
a b
1.."
i_; =1
6 4
-4x +6y = -24
-2X +3y = -12

Hence the required equation of the line is 2x -3y = 12.

Q. 8. Find the equation of the line whose portion intercepted between the
coordinate axes is divided at the point (5, 6) in the ratio 3 : 1.

Answer : To Find: The equation of the line whose portion intercepted between the
coordinate axes is divided at the point (5, 6) in the ratio 3 : 1.

Given : The coordinate axes is divided in the ratio 3 : 1
(x1,y1) = A(a,0)

(x2, y2) = B(0, b)

Where a and b are intercepts of the line.

Formula used:

The equation of the line is :

The equation of the lineis: g 1

a b

And the co-ordinate axis is divided at (5,6) , thus by using Section formula

my, +nx; my, +nx,
(x.y) = = =

m-=n m-=n



_[S*O—a Sb] a Sb]
4 4 44
(5,6) divides the co-ordinate axis, thus (x,y)= (5,6).

2 _5.2-20,0_6-b-8
4 4
. . X v
Equation of the line becomes — 4+ =1
20 8
8x +20y = 160
2x +5y =40

Hence the required equation of the line is 2x +5y = 40.

Q. 9. A straight line passes through the point (5, -2) and the portion of the line
intercepted between the axes is divided at this point in the ratio 2 : 3. Find the
equation of the line.

Answer : Given : The ratio of the line intercepted between the axes is 2 :3

Let (x1, y1) = A(a,0)

And (x2, y2) = B(0, b)

Where a and b are intercepts of the line.

Formula used:

The equation of the line is : L 1

a b

And the co-ordinate axis is divided at (5,-2) , thus by using Section formula

my; ~nx, my, ~1nx, J

(x ..w=[

m-11 m-11

[2*0—33 2b+3*0 _[3?1 2b
52

5 5



(5,-2) divides the co-ordinate axis, thus (x,y)= (5,-2).

-
3_3:533:25f3.£:—2:}b:—5
b 4
. . X y
Equation of the line becomes —+— =1
a b
X _Lzl
25/3 -5
3::(_1_:1
25 5
Ay —§
SE — Y _1
25

Hence ,3x — 5y = 25 is the required equation of the line.

Q. 10. If the straight line E + % = 1 passes through the points (8, -9) and (12, -15),
find the values of a and b.

Answer : To Find: The values of a and b when the line % + % = 1 passes through the
points (8, -9) and (12, -15).

Given : the equation of the line : E + % = 1 equation 1

Also (8, -9) passes through equation 1

8 9_1
a b

8b - 9a = ab equation 2

And (12, -15) passes through equation 1



12 15
=1

a b

12b - 15a = ab equation 3
Solving equation 2 and 3
a= 2.

Put a=2 in equation 2

8b-9a=ab
8b-18=2b
6b =18 = b=3

Hence the values of a and b are 2 and 3 respectively.
Exercise 20F

Q. 1 A. Find the equation of the line for which

p =3 and « =450

Answer : To Find:The equation of the line.

Given: p = 3 and « =450

Here p is the perpendicular that makes an angle o« with positive direction of x-axis ,
hence the equation of the straight line is given by:

Formula used:

X €os « + Yy sin o =p

X cos 450 + vy sin 450 =3

i.e; cos 450 = cos (360 +90) = cos 90 [ ~ cos(360+ x) = cos X]
similarly, sin 450 = sin (360 +90) = sin 90 [ ** sin(360+ x) = sin X]
hence, x cos 90 + y sin 90 =3

X x (0)+y x1=3



Hence the required equation of the line is y=3.
Q. 1 B. Find the equation of the line for which
p =5and « =1350

Answer : Given: p =5 and « = 1350

Here p is the perpendicular that makes an angle « with positive direction of x-axis ,
hence the equation of the straight line is given by:

Formula used:

X COS « + Y Sin « =p

x cos 1350 + y sin 1350 =5

i.e; cos 1350 = cos ((4 * 360) -90) = cos((4x21 )- 90)= cos 90
similarly, sin 1350 = sin ((4* 360) - 90) = sin((4x21r ) - 90)= -sin 90
hence, x cos 90 +y (—sin 90) =5

x % (0)-y x1=5

Hence The required equation of the line is y=-5.

Q. 1 C. Find the equation of the line for which

p =8 and « = 1500

Answer : Given: p = 8 and « = 1500

Here p is the perpendicular that makes an angle « with positive direction of x-axis ,
hence the equation of the straight line is given by:

Formula used:
X COS « + Yy Sin « =p
x cos 1500 + y sin 1500 =8

i.e; cos 1500 = cos ((4%360) +60) = cos((4x21 )+60)= cos 60
similarly, sin 1500 = sin ((4%x360) +60) = sin((4x21r )+60)= sin 60
x x (1/12)+y x (\3/2)=8



Hence The Required equation of the line is x + V3 y = 16.
Q. 1 D. Find the equation of the line for which

p =3 and « =2250

Answer : Given: p =3 and « = 2250

Here p is the perpendicular that makes an angle « with positive direction of x-axis ,
hence the equation of the straight line is given by:

Formula used:

X COS « + Yy Sin « =p

X c0s 2250 +y sin 2250 =3

i.e; cos 2250 = cos ((6x360) +90) = cos((6x21 )+ 90)= cos 90
similarly, sin 2250 = sin ((6x60) + 90) = sin((6x21T ) +90)= sin 90
hence, x cos 90 + y sin 90 =3

X x (0)+y x1=3

Hence The required equation of the line is y=3.

Q. 1 E. Find the equation of the line for which

p =2 and « = 3000

Answer : Given: p = 2 and « = 3000

Here p is the perpendicular that makes an angle o« with positive direction of x-axis ,
hence the equation of the straight line is given by:

Formula used:

X €oS x +y sin x =p

X cos 3000 + y sin 3000 =2

i.e; cos 3000 = cos ((8%x360) +120) = cos((8x21r )+120)= cos 120 =cos(180-60)=cos60

similarly, sin 3000 = sin ((8x360) +120) = sin((8%21r )+120)= sin 120



= sin(180-60) = -sin 60

hence, x cos 60 + y (—sin 60) =2

x x (1/2)-y x (N3/2)=2

Hence The required equation of the line is x - V3y = 4
Q. 1 F. Find the equation of the line for which

p =4 and « =1800

Answer : Given: p =4 and « = 1800

Here p is the perpendicular that makes an angle « with positive direction of x-axis ,
hence the equation of the straight line is given by:

Formula used:

X COS « + Yy Sin « =p

X cos 1800 +y sin 1800 =4

i.e; cos 1800 = cos (5 x 360) = cos(5 x 21 )=cos 360 =1
similarly, sin 1800 = sin (5 x 360) = sin(5 x 21 )= sin 360 =0
hence, x x 1+ y x0=4

Hence The required equation of the line is x=4.

Q. 2. The length of the perpendicular segment from the origin to a line is 2 units
and the inclination of this perpendicular is « such that sin « :% and « is acute.
Find the equation of the line.

Answer : To Find: The equation of the line .

Given : p=2 units and g oc = l
3
0
Since sin o = PP = l
hyp 3



(=

2V2

Using Pythagoras theorem:

adj = Jo_1 = /8 =22 units.

adj 22

hyp 3

l.e; COS o =

Formula used:

equation of the line: x cos « +y sin o =p

N

"

[
[

)

X x| ) +y x|

%)
fad | —

Hence .2 /2 x+y=60r \@ X +y =b Is the required equation of the line.

Q. 3. Find the equation of the line which is at a distance of 3 units from the origin
5 . . . .

such that tan X = E,Where x is the acute angle which this perpendicular makes

with the positive direction of the x-axis.

Answer : To Find:The equation of the line.

. 5 :
Given : X = > and p =3 units.



Since tan oc = °rp = i

adj 12

'
12

Using Pythagoras theorem :

hyp = \f25+144 = /169 = 13 units.

adj 2 0
From the figure: cos oc = a9 1_“ and sin o = PP _ i

hyp 13 hyp 13

Formula used:

equation of the line: x cos oc+y sin «x =p

-
xx[l_“Jﬂrx[iJ:B
13 13

Hence ,12x + by = 65 is the required equation of the line.

Exercise 20G

Q. 1. Reduce the equation 2x — 3y — 5 = 0 to slope-intercept form, and find from it
the slope and y-intercept.

Answer : Given equationis 2x—3y—-5=0



We can rewrite it as 2x — 5 = 3y

— 3y=2x-35

et
Il
v
|
|

This equation is in the slope-intercept form i.e. it is the form of

y=mxX+ C, where m is the slope of the line and c is y-intercept of the line

Therefore, m = —andc = — =
ererore, m 3an C 3
Conclusion:

2 5
Slope is 3 and y — intercept is — 3

Q. 2. Reduce the equation 5x + 7y — 35 = 0 to slope-intercept form, and hence find
the slope and the y-intercept of the line

Answer : Given equation is 5x + 7y -35 =0
We can rewrite it as 7y = 35 - 5x

=7y =-5x+35

= y=——X+5

.| | _h

This equation is in the slope-intercept form i.e. it is the form of

y=mxx+c¢ , where m is the slope of the line and c is y-intercept of the line

q
Therefore, m=—= andc=5

Conclusion: Slope is —= and y-interceptis 5

-] | _h



Q. 3. Reduce the equation y + 5 = 0 to slope-intercept form, and hence find the
slope and the y-intercept of the line.

Answer : Given equationisy+5=0
We can rewrite itasy = -5
This equation is in the slope-intercept form, i.e. it is the form of

y=mxX —I—C’ where m is the slope of the line and c is y-intercept of the line

Therefore, m=0andc=-5
Conclusion: Slope is 0 and y-intercept is -5

Q. 4. Reduce the equation 3x — 4y + 12 = 0 to intercepts form. Hence, find the
length of the portion of the line intercepted between the axes

Answer : Given equation is 3x - 4y +12 =0

We can rewrite it as 3x - 4y = -12

— X+—y=
-12 12
4 3

Where, x-intercept = -4 and y-intercept = 3

Two points are: (-4, 0) on the x-axis and (0, 3) on y-axis




Length of the line

¥ 7

= J(~4-0) +(0-3)
=+/16+9

= /25

=5

Q. 5. Reduce the equation 5x — 12y = 60 to intercepts form. Hence, find the length
of the portion of the line intercepted between the axes

Answer : Given equation is 5x - 12y = 60

We can rewrite it as

This equation is in the slope intercept form i.e. in the form

x hi
—+ 2 =1

a b
Where, x-intercept = 12 and y-intercept = -5

Two points are: (12, 0) on the x-axis and (0,-5) on y-axis

.V )l X5 ¥ )
We know the distance between two points ( 1-/ 1) ( 272 ) IS




Length of the line

=\/(12—0)2—(0r—5)2
J144+25
V169

=13

Q. 6. Find the inclination of the line:
(i) x + _\/gy +6=0

(i) 3x+3y+8=0

(i) 3x—y—4=0

Answer :

(i) Given equation is x + _\Ey +6 =0
We can rewrite it as \IE}" =——X—-6

—1 —6
f— }-‘ - X+ —

NRRN e

Itis in the form of y=Xxtano.+c¢

1
— and ¢
BT

Where tana.=—



The inclination of the line is o
1 -1
Therefore c.=tan E

_ T3k 43y =8

6

Conclusion: Inclination X+.\/§}f+6:0{3f the line is %

3y =8-3x
(il) Given equation is

We can rewrite it as

— y=—X+_—
8
It is in the form of y=Xxtana.+c¢

Where tana=—1and ¢ :—%

Therefore g.=tan . (-1)



: . _ . 3m
Conclusion: Inclination of line 3x + 3y +8=01is —

4

(ili) Given equation is \{3x -y —4=0
We can rewrite it as }-':\Ex —4

It is in the form of y=X xtana.+c¢

Where tan q=+f3 and c=-4

— g.=tan " (\@]

3

) o .. T
Conclusion: Inclination of the line is =
3

Q. 7. Reduce the equation x +y - ¥2 = 0 to the normal form x cos « +y sin « = p,
and hence find the values of o< and p.

Answer :

Given equation is x +y—+2=0



If the equation is in the form of ax + by = ¢, to get into the normal form, we

should divide it by Iu'al +b2 , SO now

Divide by (1+1=+/2
1

Z>X—F—
V22

This is in the form of Xcoso+ysino=p

1 _1f 1
CDSD‘_—E — L.=CO0S [EJ
:G_Eﬁmd

4
—=p=1

: T
Conclusion: g =— and p =1

Q. 8. Reduce the equation ~ \E}r —4=0 to the normal form x cos « +y sin « =
p, and hence find the values of & and p.

Answer : Given equation is

X—\E}"—4=U

If the equation is in the form of ax + by = c, to get into the normal form, we should divide

2 bj
it by a + , SO NoOwW



Divide by f\@j_ll _5

e
=

NDWWC‘QCt:}E— |
]

-

This is in the form of Xcosa+ysino=p

Q. 8. Reduce the equation ~ \E}r —4=0 to the normal form x cos « +y sin o =
p, and hence find the values of &< and p.

Answer : Given equation is = \E}r —4=0

If the equation is in the form of ax + by = c, to get into the normal form, we should divide

2 b:
it by a + , SO NoOwW

Divide by

Now we get

_x N3y _

2 ]

s i

1

This is in the form of
X Cosa+ysina=p

Where

=

WA

COs0L =

| =

Andp=1



: T
Conclusion: g==—and p =1

Q. 9. Reduce each of the following equations to normal form :

(i) x+y-2=0

(i) x+y++2=0
(iii) x+5=0
(iv) 2y — 3 =0
(V) 4x +3y-9=0

Answer :

=>X+y=2

If the equation is in the form of ax + by = ¢, to get into the normal form we should divide

f 2 b:
it by a + , SO NowW

Divide by 12+12

5

This is in the form of XCDS&—F}’SiHa:p. where g_:E and p :\E
4

. X Y .
Conclusion: — + — = _f4 isthe normal formofx+y-2=0
22 -



(i) x+y++/2=0

=X+y=-2

If the equation is in the form of ax + by = ¢, to get into the normal form, we

should divide it by /a2 L p? . SO now
Divide b‘y’ ,ll'll'_'_lz :\/E

Our new equation is +

This is in the form of Xcosa+ysino=p . where o =" and p=1
4

. X .
Conclusion: - =1 is the normal form of x +y +\/: =0

(i) >—x=5

If the equation is in the form of ax + by = ¢, to get into the normal form, we

should divide it by /a? L p? . SO NoOW
Divide the equation by (/12,2 =1

Our new equationis —x =35



This is in the form of Xcoso+ysina=p , where o= and p =5
Conclusion: —x =35 is the normal formof x +5=0
(iv) = 2y =3

If the equation is in the form of ax + by = ¢, to get into the normal form, we

should divide it by \{532 4 2 , SO now
Divide by {22, 0% =2

Our new equation is y:%
L . T 3
This is in the form of Xcosa+ysma=p , where a =3 and p =3

Conclusion: y:% is the normal form of 2y =3

"

(V) > 4x+3y-9=0

If the equation is in the form of ax + by = ¢, to get into the normal form, we

should divide it by /a2 L p? SO nNow
Divide by Ja2 135 =5



Our new equation is ix + é}.-: -

5

This is in the form of Xcosa+ysino=p. where

h |

. a4
oL=511 1[ J Or ¢.=C05S 1[—J and ng
5 5

Conclusion: ix + é}r: E is the normal form of 4x+3y—-9=0
5 5 5
Exercise 20H
Q. 1. Find the distance of the point (3, -5) from the line 3x — 4y = 27
Answer : Given: Point (3,-5) and line 3x — 4y = 27
To find: The distance of the point (3, -5) from the line 3x — 4y = 27

Formula used:

We know that the distance between a point P(m,n) and a line ax + by + ¢ = 0 is given
by,

|am+bn+c|
D= 28onrd

JaZ+b?

P(m,n)

>

The equation of the line is 3x — 4y - 27=0

ax+by+c=0

Herem=3andn=-5,a=3,b=-4,c=-27



_ 3@3)-4(-5)-27|

D —
J32+42
D lo+20-27] _ |29-27] _ |2|
B = v -
2
D==
pu ]

The distance of the point (3, -5) from the line 3x — 4y = 27 is % units

Q. 2. Find the distance of the point (-2, 3) from the line 12x = 5y + 13.
Answer : Given: Point (-2,3) and line 12x — 5y = 13
To find: The distance of the point (-2, 3) from the line 12x — 5y = 13

Formula used: We know that the distance between a point P (m,n) and a line ax + by +
c = 0 is given by,

lam+bn+c|
D= mtbntc]

JaZ+b?

P(m,n)

>

The given equation of the line is 12x — 5y - 13=0

ax+by+c=0

Herem=-2andn=3,a=12,b=-5,c=-13

_l12(=2)-5(3)—13|

V122452

D

_|-24-15-13] |-52| _ |-52] 52 4
© J1aas2s 168 12 13




D=4
The distance of the point (-2, 3) from the line 12x = 5y + 13 is 4 units

Q. 3. Find the distance of the point (-4, 3) from the line 4(x + 5) = 3(y — 6).
Answer : Given: Point (-4,3) and line 4(x + 5) = 3(y — 6)

To find: The distance of the point (-4, 3) from the line 4(x + 5) = 3(y — 6)

Formula used: We know that the distance between a point P (m,n) and a line ax + by +
c = 0 is given by,

__ |am+bn+e|

D

1.‘." aZ2+h2

P(m,n)

>

The equation of the line is 4x + 20 = 3y — 18

ax+by+c=0

4x—-3y+38=0

Herem=-4andn=3,a=4,b=-3,c=38

_ la(-4)-3(3)+38]

D —
V42432
D— |-16-9+38]  |-25+38] |13
T J1e+3 V25 s
13
D=

5

The distance of the point (-4, 3) from the line 4(x + 5) = 3(y — 6) is 1—53 units



Q. 4. Find the distance of the point (2, 3) from the liney = 4.
Answer : Given: Point (2,3) and liney =4
To find: The distance of the point (2, 3) from the liney =4

Formula used: We know that the distance between a point P (m,n) and a line ax + by +
c = 0 is given by,

D= lam+bn+c|
JaZ+b?

P(m,n)

ax+by+c=0
The equation of the lineisy -4 =0

Herem=2andn=3,a=0,b=1,c=-4

_ l1(z)-4l
J02+12
13-4 _ I-1]
D: — = — = 1
v O+1 W1

D=1
The distance of the point (2, 3) from the line y = 4 is 1 units

Q. 5. Find the distance of the point (4, 2) from the line joining the points (4, 1) and
(2,3)

Answer : Given: Point (4,2) and the line joining the points (4, 1) and (2, 3)
To find: The distance of the point (4,2) from the line joining the points (4, 1) and (2, 3)

Formula used: The equation of the line joining the points (x1,y1) and (x2,y2) is given by



y-Y1= X-X1
y2-y1 X'Z-x]

Here x1 =4 Y1 =1 and x2 =2 y2 =3

y—1 3-1 2
x—4 2—-4 -2

yv—1=-x+4
X+y—5=0

The equation of the line is X T¥ — 5=0

Formula used: We know that the distance between a point P (m,n) and a line ax + by +
c = 0 is given by,

lam+bn+c|
D= lamtbotel

JaZ+b?

P(m,n)

>

The equation of the line isXty—5=0
Herem=4andn=2,a=1,b=1,c=-5

ax+by¢c-0
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V12412
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The distance of the point (4,2) from the line joining the points (4, 1) and (2, 3) is 2 units

Q. 6. Find the length of the perpendicular from the origin to each of the following
lines :

(i) 7x + 24y =50

(i)4x +3y =9

(iiyx=4

Answer : Given: Point (0,0) and line 7x + 24y = 50

To find: The length of the perpendicular from the origin to the line 7x + 24y = 50

Formula used:

We know that the length of the perpendicular from P (m,n) to the lineax + by +c=0is
given by,

|lam+bn+c|
D=—F—

Ja2+b?

P{m,n)

>

ax+by+c=0
The given equation of the line is 7x + 24y - 50=0
Herem=0andn=0,a=7,b=24,c=-50

__|7{0)+24(0)—50|

D

J 724247
__lo+o-50| |-50] |-50] 50 2
~ Ja9+576 625 25 25
D=2

The length of perpendicular from the origin to the line 7x + 24y = 50 is 2 units



(if) Given: Point (0,0) and line 4x + 3y =9
To find: The length of perpendicular from the origin to the line 4x + 3y = 9
Formula used:

We know that the length of perpendicular from P (m,n) to the lineax + by +c=0 s
given by,

lam+bn+c|
D= 2montel

JaZ+b?

P(m,n)

>

The given equation of the line is 4x + 3y - 9=0

ax+by+c=0

Herem=0andn=0,a=4,b=3,c=-9

_ l4(0)+3(0)-9|

D ——
\ 42 +32
D loto-ol -9l _ -9l _9
V16+9 W25 5 5
9
D=2
pu |

The length of perpendicular from the origin to the line 4x + 3y =9 is g units
(i) Given: Point (0,0) and line x = 4
To find: The length of perpendicular from the origin to the line x = 4

Formula used: We know that the length of perpendicular from (m,n) to the line ax + by
+ c =0is given by,

_ |lam+bn+c|

D

JaZ+b?



|am+bn+c|
D= 2mtontel

JaZ+b?

P(m,n)

7 >

ax+by+c=0

The given equation of the line is x - 4=0

Herem=0andn=0,a=1,b=0,c=-4

_ 11(0)+0(0)-4|

D —
V12402
D loto=sl _1-4l -4 _,
V1+0 Vi 1
D=4

The length of perpendicular from the origin to the line x = 4 is 4 units

Q. 7. Prove that the product of the lengths of perpendiculars drawn from the
points

Al /a2 —bz.D) and B(_,.l'al —bz.O) to the line Ecose—i—rsine =1.is b2
a

Answer :

Given: Point g (, [a2 _ b2 .0) - B(—*I'Iaz —p?.0) andline X cos —%sine =1
a

To Prove: The product of the lengths of perpendiculars drawn from the points



A(Ja: _bz‘o) and B(—*Illaz _b? .0) to the line ECDSB—%Sh]B —1.is b?
a

Formula used:

We know that the length of the perpendicular from (m,n) to the line ax + by + ¢
= 0 is given by,

|am+bn+c|

JaZ+b?

D:

The equation of the line is EEDSB + %sinﬁ —1=0

At point A, m=+aZ—bZandn=0,a=%p="0 - 4

|cn;9(v.az bz) smEr{U] 1|

Dl: |(c059]z |:smE\]
D B |cnsE(y'—az_b2) 1|
1=

—_—
|c0529+sm29
\ aZ b2

At point B, m= —aZ —bZzand n=0,a = m:a b="20 1

|cnase( v.m) smEr{D] 1|

Dzz

ccust-} sin@
( )2+ =)
[ O s e W e O
= [P ———— [P ———
D:"— |cnszt—} sinZ@ |c0529+5m29

Y aZ b2 \ aZ b2



Product of the lengths of perpendiculars drawn from the points A and B is Dy x
D>

I = o o W < i e Wl - G
1 2= 220 =inZo

- e Zp sin
[cosZ@  sinZ@ [cosZ@ sinZ@ cos8 sin-@
JTaz T VT az e a® b2

(In the numerator we have (x—y) x (x+ y) = x>+ y?and sin® 0 + cos?6)

cosZBxa? cosBx=(-b3) cosZBx(-b%)

cos®B—sin® 8 cos® B+ —cos®B—sin® B
Di1xDs= a? a? = aZ
- cos29 sinZg - cos29 sinZg
aZ * b2 aZ * b2
Zgx(-b%) 2 in2
0xD cos 33';'\ ) _cinZ 6 , msz[-} smze ,
— — a b —
1XU2= cos28 sinZ@ = b= x cos28 sinZ@ b
a2 b2 az * b2
DixD>= b?

2
Product of the lengths of perpendiculars drawn from the points A and B is b

Q. 8. Find the values of k for which the length of the perpendicular from the point
(4,1) on theline 3x —4y + k =0 is 2 units

Answer : Given: Point (4,1) , line 3x — 4y + k = 0 and length of perpendicular is 2 units
To find: The values of k
Formula used:

We know that the length of the perpendicular from (m,n) to the line ax + by + c =0 s
given by,

_ |am+bn+c|

D

1.‘." a2 +h2



P(m.n)

- -

ax+by+c=0
The equation of the line is 3x — 4y + k =0

Herem=4andn=1,a=3,b=-4,c=kand D=2 units

13(4)—4(1)+kl
D=—r——=2
V32442
[12—4+K] 8+k| |8+k]|
D: = = = 2

Va+1i6 W25 5

|8 +kl=2x5=10

8+k=10.0or8+k=-10

k=10-8 ork=-10-8

k=2ork

—-18

The values of k are 2 and -18

Q. 9. Show that the length of the perpendicular from the point (7, 0) to the line 5x
+ 12y -9 =0is double the length of perpendicular to it from the point (2, 1)

Answer : Given: Points (7,0) and (2,1) , line5x + 12y —-9=0

To Prove : length of the perpendicular from the point (7, 0) to the line 5x + 12y —9=0 s
double the length of perpendicular to it from the point (2, 1)



Formula used: We know that the length of the perpendicular from (m,n) to the line ax +
by + ¢ = 0 is given by,

- |a111 +bn + c|

-

a~+b

5

(2.1

(7.0) o,

1 6x 412y -9 =0 ~
7

Let D1 be the length of perpendicular from the point (7, 0) to the line 5x + 12y —9=0
The given equation of the line is 5x + 12y -9 =0

Here at point (7,00m=7andn=0,a=5,b=12,c=-9

5(7)+12(0)-9|

Dlz ‘

3% +12°
0. B3+0-9 26 26
T 25-144 J169 13
D1=2

Let D2 be the length of perpendicular from the point (2, 1) to the line 5x + 12y - 9=0
The given equation of the line is 5x + 12y -9 =0

Here at point (2,1)) m=2andn=1,a=5,b=12,c=-9



[5(2)+12(1)-9|

V52 £ 127

D,=

o [10+12-9] 22-9 13

~25+144 169 13

D=1

D1=2D2=2

Thus the length of the perpendicular from the point (7, 0) to the line 5x + 12y —9=0 s
double the length of perpendicular to it from the point (2, 1)

Q. 10. The points A(2, 3), B(4, -1) and C(-1, 2) are the vertices of AABC. Find the
length of the perpendicular from C on AB and hence find the area of AABC

Answer : Given: points A(2, 3), B(4, -1) and C(-1, 2) are the vertices of AABC
To find : length of the perpendicular from C on AB and the area of AABC
Formula used:

We know that the length of the perpendicular from (m,n) to the line ax + by + c =0 s
given by,

_jmn—bn—c

¥ ¥
a~ +b~

The equation of the line joining the points (x,y:) and (X,Y) is given by

y-y1= X'x1
o= % X% X,




C(-1,2)

B
A
2.3) (4.-1)

The equation of the line joining the points A(2,3) and B(4,-1) is

Here x1 =2 y1 =3 and x2=4 y>=-1

The equation of the lineis 2x +y -7 =0
The length of perpendicular from C(-1, 2) to the line AB
The given equation of the lineis 2x +y — 7 =0

Herem=-landn=2,a=2,b=1,c=-7

2(-1)+1(2)-7|

o

'\2_1

v

—
[

The length of the perpendicular from C on AB is ﬁ units.



—

Height of the triangle is —_ units

NG

The distance between points A(xa, y1) and B(xz, y2) is given by

AB :\/(Kz —xp) + (v, -v)

Here x1=2 and y1=3 x2=4 and y2=-1

AB = \/(4—2)2 +(-1-3)° =\/22 +(—4) =4516 =20 =245

Base AB = 2./5 units

Area of the triangle = l x BASE x HEIGHT
-

"

1 1 7
Area of the triangle ABC = ;xABxHEIGHT = :XZ Sx—=7

2 2 V5

Area of the triangle ABC = 7 square units

Q. 11. What are the points on the x-axis whose perpendicular distance from the
XV,

line 3 4 is 4 units?

Answer : Given: perpendicular distance is 4 units and line

ﬁ—'_:]_
3 4

To find : points on the x-axis

Formula used:



We know that the length of the perpendicular from (m,n) to the lineax+by+c=0s
given by,

B |am + bn +¢|

-

S
a-+b~

The equation of the line is 4x + 3y - 12=0

Any point on the x-axis is given by (x,0)

Here m=xandn=0,a=4,b=3, c=-12 and D=4 units

i) +3(0) -1
J4? + 37

=4

4x—12| |4x-12| [4x-12|

J16=9 25 5

|4x-12| = 4 x 5 = 20

D=

4x - 12 =200r4x-12 =-20
4x =20+ 12 0r4x=-20 + 12
4x =32 or 4x = -8

x=32/4=8orx=(-8)/4=-2

(8,0) and (2,0)are the points on the x-axis whose perpendicular distance from the line is
4 units

Q. 12. Find all the points on the line x +y = 4 that lie at a unit distance from the
line 4x+3y=10.

Answer : Given: points lie on the line x + y = 4, perpendicular distance = 1 units

To find : points on the line x +y =4



Formula used: We know that the distance between a point (m,n) and a line ax + by + ¢
=0 is given by,

am + bn + r:|
D=

o
4x +3y =10 i
The equation of the line is 4x + 3y — 10 = 0 and D=1 units

Here m=x and n=4 - x (from the equationx+y=4),a=4,b=3,c=-10

[4(x)+3(4-x)-10| B

\/42_32

D=

o Bx+12-3x-10] [x-2| [x-2] »

16+ 9 25 3

x=70rx=-3



We know that the points lie on the line x +y = 4

y=4-7=-3o0ry=4-(-3) =7

(7,-3) and (-3,7) are the points on the line x + y = 4 that lie at a unit distance from
4x + 3y = 10.

Q. 13. A vertex of a square is at the origin and its one side lies along the line 3x —
4y - 10 =0.

Find the area of the square.
Answer : Given: ABCD is a square and equation of BCis 3x —4y—-10=0
To find : Area of the square

D C

3x-4y-10=0

A(0,0) B

Formula used:

We know that the length of perpendicular from (m,n) to the line ax + by + ¢ = 0 is given
by,

am + bn + c|

-

a~+b

4

The given equation of the line is 3x —4y —10=0

Herem=0andn=0,a=3,b=-4,c=-10
The given equation of the line is 3x -4y —-10=0

Herem=0andn=0,a=3,b=-4,c=-10



5 [0+0-10] [-10] |-10] 10

 Jor16 25 55

D=2

-

Side of the square=D=2
Area of the square = 2x2 = 4 square units
Area of the square = 4 square units

Q. 14. Find the distance between the parallel lines 4x -3y +5=0and 4x —3y + 7 =
0

Answer : Given: parallel lines 4x -3y +5=0and 4x-3y+7=0
To find : distance between the parallel lines

Formula used : The distance between the parallel lines ax + by + ¢ =0 and ax + by + d
=0 is,

~ |d—r:|

§ ¥

D

ax+by+c=0

N

v

ax+by+d=0

Herea=4b=-3,c=5,d=7



7-5 2 2

| 2
D= == = <
\/4:_(_3)- V16+9 425 5

. . .2
The distance between the parallel lines 4x -3y +5=0and4x -3y +7=01s S units

Q. 15. Find the distance between the parallel lines 8x + 15y — 36 = 0 and 8x + 15y +
32=0.

Answer : Given: parallel lines 8x + 15y — 36 = 0 and 8x + 15y + 32 = 0.
To find : distance between the parallel lines

Formula used : The distance between the parallel lines ax + by + ¢ =0 and ax + by + d
=0 s,
jd—c|

7 D

a~ +b-

D

ax+by+c=0

N

N/

ax+by+d=0
Herea=8,b=15,c=-36,d=32

32-(-36)]  Pp2+36] 68 68

D:‘ = = —
g2 1152 A/64+225 f289 17

The distance between the parallel lines 8x + 15y — 36 = 0 and 8x + 15y + 32 =0 is
4 Units

Q. 16. Find the distance between the parallel linesy=mx +candy =mx +d
Answer : Given: parallel inesy=mx+candy=mx+d

To find : distance between the parallel lines



Formula used : The distance between the parallel lines ax + by + ¢ =0 and ax + by + d
=0 s,

~ |d—c|

[12 12

D

ax+by+c=0

4

>
ax+by+d=0 /

The parallel linesare mx —y +c=0and mx —y + d=0
Herea=m,b=-1,c=c,d=d

B |d —c| B d —c|

D= —
\/1112 +1? \/1112 +1

d—c
The distance between the parallel linesy=mx+candy=mx+d is %

2
m-+1
units

Q. 17. Find the distance between the parallel lines p(x +y)=g=0and p(x +y) —r
=0

Answer : Given: parallel linesp(x+y)=g=0and p(x+y)—-r=0
To find : distance between the parallel lines p(x +y)-g=0and p(x +y) —r =0

Formula used : The distance between the parallel lines ax + by + ¢ =0 and ax + by + d
=0 s,

B |d—c]|

[12 1,2

D



ax+by+c=0

~

>
aK+by+d=0 4

The parallel lines are p(x +y)-g=0and p(x +y) —r =0
The parallel lines are px+py-gq=0and px+py—-r=0

Herea=p,b=p,c=-q,d=-r

_Fr-(a) _fr+a] _fa-g

D= —
\/p:_p: \{jpj p2

The distance between the parallel linesp(x+y)=g=0andp(x+vy)-r=01s
ja—1]
p2

Q. 18. Prove that the line 12x — 5y — 3 = 0 is mid-parallel to the lines 12x — 5y + 7 =
Oand 12x -5y -13=0

units

Answer : Given: parallel lines 12x -5y -3 =0, 12x -5y +7=0, 12x -5y -13=0

To Prove : line 12x — 5y — 3 = 0 is mid-parallel to the lines 12x — 5y + 7 = 0 and 12x — 5y
-13=0

Formula used : The distance between the parallel lines ax + by + ¢ =0 and ax + by + d
=0 is,

d—c|
D=— 1

> D

a~+b”
The equation of line lis 12x -5y +7 =0

The equation of line mis 12x -5y -3 =0



The equation of line nis 12x -5y -13=0

Let D1 be the distance between the lines | and m .
Herea=12 b=-5,c=7,d=-3

[-3—7] 10| 10 10
o \/132_(_5)2 T35 e 13

The distance between the parallel lines | and m is % units

Let D5 be the distance between the linesm andn.
Herea=12 b=-5c=7.d=-3

o - F13-(=3)|  [F13+3] 10| 10
2 J122 (=) CA144425 0 ie9 13

The distance between the parallel lines m and n is % units

Distance between the parallel lines | and m = Distance between the parallel lines m and
n

Thus the line 12x — 5y — 3 = 0 is mid-parallel to the lines 12x — 5y + 7 = 0 and 12x — 5y —
13=0



Q. 19. The perpendicular distance of a line from the origin is 5 units, and its slope
is -1. Find the equation of the line.

Answer :

Given: perpendicular distance from orgin is 5 units, and the slope is -1
To find : the equation of the line

Formula used :

We know that the perpendicular distance from a point (xo,yo) to the line ax + by + c =0 is
given by

D= |ax+ by +c|
Ji+&
The equation of a straight line is given by y=mx+c where m denotes the slope of the
line.
The equation of the lineis mx -y + ¢ =0
Here xo=0andyo=0,a=m,b=-y, c=cand D=5 units

_|ui'lDI—llDI+f|_ |f| .5

«J'Iui':+1: _»\(ur:+1 =N|{J}i':+1 B

Slope of the line = m = -1 ,Substituting in the above equation we get,

Ln

c C -
J+1 2
r:=5-.E

Thus the equation of the straightlineisy = -x+ 5./ orx+y-5,/2 =0

Exercise 20l



Q. 1. Find the points of intersection of the lines 4x + 3y =5and x =2y - 7.

Answer : Suppose the given two lines intersect at a point P(x1, y1). Then, (X1, y1)
satisfies each of the given equations.

~4x+3y=5

ordx+3y—-5=0...(i)

andx=2y—-7

orx—2y+7=0...(i)

Now, we find the point of intersection of eq. (i) and (ii)
Multiply the eq. (ii) by 4, we get

4x — 8y + 28 =0 ...(iii)

On subtracting eq. (iii) from (i), we get

4x -8y +28 -4x—-3y+5=0

=-11y+33=0

= -11y = -33
33

—y=—=3
11

Putting the value of y in eq. (i), we get
4x+3(3)-5=0

=>4x+9-5=0

24x+4=0

=2>4x=-4

=>x=-1

Hence, the point of intersection P(xa, y1) is (-1, 3)

Q. 2. Show that the lines x + 7y = 23 and 5x + 2y = a 16 intersect at the point (2, 3).



Answer : Suppose the given two lines intersect at a point P(2, 3). Then, (2, 3) satisfies
each of the given equations.

So, taking equation x + 7y = 23
Substitutingx =2 andy = 3
Lhs =x + 7y

=2+7(3)

=2+21

=23

= RHS

Now, taking equation 5x + 2y = 16
Substitutingx =2 andy =3
LHS =5x + 2y

=5(2) + 2(3)

=10+6

=16

= RHS

In both the equations pair (2, 3) for (x, y) satisfies the given equations, therefore both
lines pass through (2, 3).

Q. 3. Show that the lines 3x =4y +5=0, 7x =8y + 5 =0 and 4x + 5y =45 are
concurrent. Also find their point of intersection.

Answer : Given: 3x —4y + 5 =0,
7Xx—8y+5=0

and 4x + 5y =45
ordx+5y—-45=0

To show: Given lines are concurrent



The lines aix + b1y + ¢c1 = 0, aix + b1y + c1 = 0 and aix + b1y + c1 = 0 are concurrent if

a; b] )
a, b: c,|=0
a5 b3 C-

We know that,

We have,
a1=3,bi1=-4,c1=5
a=7,b2=-8,c2=5

az=4,b2=5,c3=-45

3 -4 =
=7 -8 5
4 5 45

Now, expanding along first row, we get

= 3[(-8)(-45) — (5)(3)] = (-MI(7)(-45) — (4)(3)] * 5[(7)(5) — (4)(-8)]
= 3[360 — 25] + 4[-315 — 20] + 5[35 + 32]

= 3[335] + 4[-335] + 5[67]

= 1005 — 1340 + 335

= 1340 — 1340

=0

So, the given lines are concurrent.

Now, we have to find the point of intersection of the given lines
3x—4y+5=0,

7Xx—-8y+5=0



and 4x + 5y -45=0 ...(A)

We know that, if three lines are concurrent the point of intersection of two lines lies on
the third line.

So, firstly, we find the point of intersection of two lines
3Xx—4y+5=0,...(i)
7X—8y+5=0...(i)

Multiply the eq. (i) by 2, we get

6x — 8y + 10 = 0 ...(iii)

On subtracting eq. (iii) from (i), we get
7X—8y+5-6x+8y—-10=0
=>x-5=0

=>x=5

Putting the value of x in eq. (i), we get
3(5) -4y +5=0

=15-4y+5=0

=220-4y=0
= -4y = -20
=>y=5

Thus, the first two lines intersect at the point (5, 5). Puttingx=5andy =5in eq. (A), we
get

4(5) + 5(5) — 45
=20 + 25— 45
= 45 — 45

=0



So, point (5, 5) lies on line 4x + 5y — 45 =0
Hence, the point of intersection is (5, 5)

Q. 4. Find the value of k so that the lines 3x —y—-2=0,5x +ky-3=0and 2x +y —
3 =0 are concurrent.

Answer : Giventhat3x -y -2 =0,
5x+ky—-3=0

and 2x + y — 3 = 0 are concurrent
We know that,

The lines aix + b1y + ¢1 = 0, a1x + biy + ¢1 = 0 and aix + bay + c1 = 0 are concurrent if

a; by ¢
a, by, cy[=0
a; by

It is given that the given lines are concurrent.

U
LA
Ll
Il

=

k -
1

-2

%]

Now, expanding along first row, we get

= 3[(K)(-3) = (-:3)(D)] = C(DIG)(-3) - (-3)(2)] + (-2)[5 -2k =0
= 3[-3k + 3] + 1[-15 + 6] - 2[5 — 2k] = 0

= 9k +9-9-10+4k=0

= -5k—10=0

= -5k =10

Hence, the value of k = -2



Q. 5. Find the image of the point P(1, 2) in the linex —=3y + 4 = 0.
Answer : Let line AB be x — 3y + 4 = 0 and point P be (1, 2)

Let the image of the point P(1, 2) in the line mirror AB be Q(h, k).

-
w

a(hk)

&
-

Since line AB is a mirror. Then PQ is perpendicularly bisected at R.
Since R is the midpoint of PQ.

We know that,

Midpoint of a line joining (X1, y1) & (X3, y3) = 17X N1+

-2

s

1+h 2+k

So, Midpoint of the line joining (1, 2) & (h, k) =

~

-

Since point R lies on the line AB. So, it will satisfy the equation of line ABx—-3y+4=0



1+h 2+

Substituting the x =—— &v = k in abthe ove equation, we get
3 .

-

1+h-6-3k+8
— =

-

=>3+h-3k=0

= h-3k=-3...(i)

Also, PQ is perpendicular to AB

We know that, if two lines are perpendicular then the product of their slope is equal to -1
= Slope of AB x Slope of PQ = -1

-1
Slopeof AB

= Slopeof PQ =

Now, we find the slope of line ABi.e.x—-3y+4=0

We know that, the slope of an equation is
a
m=—-——

and here,a=1&b=-3

1
= m=——-=

(—3)

|



Now, Equation of line PQ formed by joining the points P(1, 2) and Q(h, k) and having
the slope — 3 is

Y2 — y1 = m(X2 — X1)
=>k-2=(3)(h-1)

=>k-2=-3h+3

= 3h+ k=5 ...(ii)

Now, we will solve the eq. (i) and (ii) to find the value of h and k
h—-3k=-3...(I)

and 3h + k=5 .. .(ii)

From eq. (i), we get

h=-3+3k

Putting the value of h in eq. (ii), we get
3(-3+3k)+k=5

=>-9+9k+k=5

=-9+10k=5

= 10k=5+9

= 10k = 14



Putting the value of k in eq. (i), we get

11—3[1J=—3
-q

=>5h-21=-3x5

= 5h-21=-15
=>5h=-15+21
=>5h=6

&)
—=h=—

5

Q. 6. Find the area of the triangle formed by the lines x +y =6, x — 3y =2 and 5x —
3y+2=0.

Answer : The given equations are
X+y=6...(i)

x—3y=2..(i)
and5x—-3y+2=0

or 5x — 3y = -2 .. (iii)

Let eq. (i), (ii) and (iii) represents the sides AB, BC and AC respectively of AABC

A




Firstly, we solve the equation (i) and (ii)
X+y=6...(i)

x—3y=2..(i)

Subtracting eq. (i) from (i), we get
X+y—-Xx+3y=6-2

=>4y =4

=>y=1

Putting the value of y = 1 in eq. (i), we get
X+1=6

=>x=5

Thus, AB and BC intersect at (5, 1)
Now, we solve eq. (ii) and (iii)
x—3y=2..(i)

5x — 3y = -2 ...(iii)

Subtracting eq. (ii) from (iii), we get
5Xx-3y—-x+3y=-2-2

=2>4x=-4

=>x=-1

Putting the value of x = -1 in eq. (ii), we get
~1-3y=2

=-3y=2+1

=-3y=3

>y=-1



Thus, BC and AC intersect at (-1, -1)
Now, we solve eq. (iii) and (i)

5x — 3y = -2 ...(iii)

Xx+y=6...(i)

From eq. (i), we get

X=6-Yy

Putting the value of x in eq. (iii), we get
56-y)—3y=-2

=30-5y-3y=-2

= 30 -8y =-2
= -8y =-32
>y=4

Putting the value of y = 4 in eq. (i), we get
X+4=6

>Xx=6-4

>X=2

Thus, AC and AB intersect at (2, 4)

So, vertices of triangle ABC are: (5, 1), (-1, -1) and (2, 4)



| —

ra | —
I
i,
—
| —
R
—
| —
G
I
—
fa—
e
—
—_
e
L
I
e
i,
—
LA
p——
—
—
T
I
—
| —
G
—
I
| —
G

[ 2{1+1}—4{5+1} +1{-5+1} |

| —

[4—24—4]

1| —

24/

1| —

=12 sq. units [, area can’t be negative]




Q. 7. Find the area of the triangle formed by thelinesx =0,y =1and 2x +y = 2.
Answer : The given equations are

x=0...(I)

y =1 ...(ii)

and 2x +y = 2 ...(iii)

Let eq. (i), (ii) and (iii) represents the sides AB, BC and AC respectively of AABC
From eq. (i) and (i), we getx=0andy =1

Thus, AB and BC intersect at (0, 1)

Solving eq. (ii) and (iii), we get

y =1 ...(ii)

and 2x +y = 2 .. .(iii)

Putting the value of y = 1 in eq. (iii), we get

2X+1=2
=>2x=1
1
=X =—
2

Thus. BC and AC intersect at[

1]

2| =

Now, Solving eq. (iii) and (i), we get

2x +y =2 .. .(iii)

and x =0 ...(i)

Putting the value of x = 0 in eq. (iii), we get

y=2



Thus, AC and AB intersect at (0, 2)

. . 1
So, vertices of triangle ABC are: (0.1). [:.IJ and (0,2)

"

1 .
= —5(. units
R

Q. 8. Find the area of the triangle, the equations of whose sides arey = x, y = 2x
andy—-3x =4.

Answer : The given equations are

y =Xx...(i)

y = 2x ...(ii)



andy — 3x =4 .. (iii)

Let eq. (i), (ii) and (iii) represents the sides AB, BC and AC respectively of AABC
From eq. (i) and (ii), we getx=0andy =0

Thus, AB and BC intersect at (0, 0)

Solving eq. (ii) and (iii), we get

y = 2x ...(ii)

andy — 3x =4 .. (iii)

Putting the value of y = 2x in eq. (iii), we get

2x—3x=4
=-X=4
=>X=-4

Putting the value of x = -4 in eq. (ii), we get
y =2(-4)

=>y=-8

Thus, BC and AC intersect at (-4, -8)

Now, Solving eq. (iii) and (i), we get

y — 3x =4 ...(iii)

andy =x...(i)

Putting the value of y = x in eq. (iii), we get
X—3x=4

= -2Xx=4

=>X=-2

Putting the value of x = -2 in eq. (i), we get



y=-2
Thus, AC and AB intersect at (-2, -2)

So, vertices of triangle ABC are: (0, 0), (-4, -8) and (-2, -2)

0 0 1

.'.AreaofﬂABC:%—E -2 1
-4 -8 1

= o0+ 1f(=2)(=8) = (=2)(=4)!]

~ U=2)(=8)=(=2)(—4)s |

_1_ i Ny

—5_1116—8}]




= 4 sg. units

Q. 9. Find the equation of the perpendicular drawn from the origin to the line 4x —
3y +5=0. Also, find the coordinates of the foot of the perpendicular.

Answer :
c(0,0
- (0, 0)
4x -3y +5=0
4 il "
A D (a, b) B

Let the equation of line AB be 4x —3y +5=0

and point C be (0, 0)

CD is perpendicular to the line AB, and we need to find:

1) Equation of Perpendicular drawn from point C

2) Coordinates of D

Let the coordinates of point D be (a, b)

Also, point D(a, b) lies on the line AB, i.e. point (a, b) satisfy the equation of line AB
Putting x =a and y = b, in equation, we get

4a-3b+5=0...()

Also, the CD is perpendicular to the line AB

and we know that, if two lines are perpendicular then the product of their slope is equal
to -1

=~ Slope of AB x Slope of CD = -1



-1

— Slopeof CD =
Slopeof AB

Slopeof CD =—

NN RV

Now, Equation of line CD formed by joining the points C(0, 0) and D(a, b) and having
the slope —% is

y2 —y1 = m(X2 — X1)

3
=b-0=-—=(a-0)
4
]’
—b=—-a
4
= 4b =-3a

= 3a+4b =0 ...(ii)

Now, our equations are
4a-3b+5=0...()

and 3a + 4b =0 ...(ii)

Multiply the eq. (i) by 4 and (ii) by 3, we get
16a—12b + 20 =0 ...(iii)
9a+12b=0...(iv)

Adding eq. (iii) and (iv), we get

16a—12b+20+9a+12b=0



=25a+20=0

= 25a = -20
20 4

—Sa=——=——
2 5

Putting the value of a in eq. (ii), we get

3[—iJ—4b:0
q

12

—+4b=0
5

= —

=-12+20b=0

= 20b =12

1""!
—b=—
20

=b=

rJ'IlrJ-J

r.)llr,AJ
——

, , 4
Hence, the coordinates of D(a, b )15[ -5

Q. 10. Find the equation of the perpendicular drawn from the point P(-2, 3) to the
line x—4y + 7 =0. Also, find the coordinates of the foot of the perpendicular.

Answer :



C(-2,3)

A D (a, b) B

Let the equation of line ABbe x—4y+7 =0

and point C be (-2, 3)

CD is perpendicular to the line AB, and we need to find:

1) Equation of Perpendicular drawn from point C

2) Coordinates of D

Let the coordinates of point D be (a, b)

Also, point D(a, b) lies on the line AB, i.e. point (a, b) satisfy the equation of line AB
Putting x =a and y = b, in equation, we get

a—-4b+7=0...()

Also, the CD is perpendicular to the line AB

and we know that, if two lines are perpendicular then the product of their slope is equal
to-1

= Slope of AB x Slope of CD = -1

—1
Slopeof AB

— Slopeof CD =



-

1
4
Slope of CD =- 4

Now, Equation of line CD formed by joining the points C(-2, 3) and D(a, b) and having
the slope — 4 is

Y2 — y1 = m(X2 — X1)

= b-3=(-4)a-(2)]
>b-3=-4(@+2)
>b-3=-4a-8
=>4a+b+5=0..(i)

Now, our equations are
a—-4b+7=0...()
and4a+b+5=0...(ii)
Multiply the eq. (ii) by 4, we get
16a + 4b + 20 = 0 ...(iii)
Adding eq. (i) and (iii), we get

a-4b+7+16a+4b+20=0

= 17a+27=0

= 17a=-27
27

—a=——
17

Putting the value of a in eq. (i), we get



7

—Z_—4b+7=0
17
—27-68b+119
— =0
17
=92-68b=0
= -68b = -92
3
= Db :9—'
68
23
—=b=""

-
i

27 23
Hence. the coordinates of D|(a, b]is[ _1_"1_"]

Q. 11. Find the equations of the medians of a triangle whose sides are given by
the equations 3x +2y +6=0,2x -5y +4=0and x -3y —=6 = 0.

Answer : The given equations are
3x+2y+6=0...()

2x — 5y + 4 = 0 ...(ii)

and x — 3y — 6 =0 ...(iii)

Let eq. (i), (ii) and (iii) represents the sides AB, BC and AC respectively of AABC



I edy+ 6=

Firstly, we solve the equation (i) and (ii)
3x+2y+6=0...(I)

2x -5y +4 =0 ...(ii)

Multiplying the eq. (i) by 2 and (ii) by 3, we get
6x+4y+12=0...A

6x— 15y +12=0...B

Subtracting eq. (B) from (A), we get

6Xx +4y + 12 -6x+ 15y —-12=0

=19y =0

=>y=0

Putting the value of y = 0 in eq. (i), we get
3x+2(0)+6=0

=>3x+6=0

= 3Xx=-6



> X=-2

Thus, AB and BC intersect at (-2, 0)
Now, we solve eq. (ii) and (iii)

2x — 5y + 4 =0 ...(ii)

and x —3y —6 =0 ...(iii)

Multiplying the eq. (iii) by 2, we get
2Xx—6y—12=0...(iv)

Subtracting eq. (iv) from (ii), we get
2X—-5y+4-2x+6y+12=0
=>y+16=0

=>y=-16

Putting the value of y = -16 in eq. (ii), we get
2x —5(-16) +4=0
=>2x+80+4=0

=>2x+84=0

= 2x = -84

=>X=-42

Thus, BC and AC intersect at (-42, -16)
Now, we solve eq. (iii) and (i)
x—3y—6=0...(iii)
3x+2y+6=0...(I)

Multiplying the eq. (iii) by 3, we get

3x— 9y —18=0...(v)



Subtracting eq. (v) from (i), we get

3X+2y+6-3x+9y+18=0

= 11y +24 =0

= 11y = -24
24

—y=—"
11

Putting the value of y in eq. (iii), we get

24
x—3[——J—6=0

11
79
= X+—-6=0
11
T
—=X=6——
11
66— 172
—X=
11
6
=X =——
11
. 6 24
Thus. AC and AB intersect at[ ——_——J
11 11
- . 6 24
So, vertices of triangle ABC are : A[ —H.—EJ. B(-2.0) & C(-42. -16)

Let D, E and F be the midpoints of sides BC, CA and AB respectively.



(—6 72.1)
Al 1

Then the coordinates of D, E and F are

Coordinates of D = [

Coordinates of E =

~42+(-2) -16+0

- ’ -
-

s

o) o

24

]

6 2

-
-

4

42— 16—

1

-2
-2



[ 468 200
L J
_[ 234 100‘}
11 11
,,
2y -2
Coordinates of F = 11 3 . llﬂ

_[ 14 12]
117 11
Now, we have to find the equations of Medians AD, BE and CF

(~6 —2»1)
Al11®' 11

'['(—23( ~100)
1m '

C
(-42, -16)



The equation of median AD is

"

S O

11
88+ 24
24 11 6
AT —:2:—6[X_ﬁJ
11
24 —64[ 6}
:}}T——: h. e p—
11 =216 11
24 16[ 6}
S>V+—=—|X+—
11 59 11
24 16 06
:,\,}'__:_X_
11 359 50x11
16 24 06
= —X-y=——
59 11 539x11

l6x -59y 1416-96
— S _

59 59x11
32
—16x —59y = 1110

= 16x — 59y = 120

The equation of the median BE is



0
11 ]
3 ( )_ 234 |:X ( :)_I
I e |
T (—2)
100
11
=Y =53 (32
11
j}r:—lﬂo(x_j}
-232
25
=y=—(x+2)
58

= 58y = 25x + 50
= 25x — 58y + 50 = 0

The equation of median AD is

12
~16- ———J
11 -
y—(-16)= < x—(—42)]
—ﬂ—[—EJ )
11
~176+12
—y+16=—1Ll (x+42)
’ —462+14
11
:¢=46=1Ei@—4n

448



:}f—lﬁzi(x—42)
112

= 112y + 1792 = 41x + 1722
= 41x-112y +1722-1792=0
= 41x-112y-70=0

Exercise 20J

Q. 1. If the origin is shifted to the point (1, 2) by a translation of the axes, find the
new coordinates of the point (3, -4).

Answer : Let the new origin be (h, k) = (1, 2) and (X, y) = (3, -4) be the given point.
Let the new coordinates be (X, Y)

We use the transformation formula:

x=X+handy=Y+Kk

=>3=X+land-4=Y+2

=>X=2andY =-6

Thus, the new coordinates are (2, -6)

Q. 2. If the origin is shifted to the point (-3, -2) by a translation of the axes, find the
new coordinates of the point (3, -5).

Answer : Let the new origin be (h, k) = (-3, -2) and (X, y) = (3, -5) be the given point.
Let the new coordinates be (X, Y)

We use the transformation formula:

x=X+handy=Y +k

=>3=X-3and-5=Y-2

=>X=6andY =-3

Thus, the new coordinates are (6, -3)

Q. 3. If the origin is shifted to the point (0, -2) by a translation of the axes, the
coordinates of a point become (3, 2). Find the original coordinates of the point.



Answer : Let the new origin be (h, k) = (0, -2) and (x, y) = (3, 2) be the given point.
Let the new coordinates be (X, Y)

We use the transformation formula:

x=X+handy=Y +k

=>3=X+0and2=Y + (-2)

=>X=3andY =4

Thus, the new coordinates are (3, 4)

Q. 4. If the origin is shifted to the point (2, -1) by a translation of the axes, the
coordinates of a point become (-3, 5). Find the origin coordinates of the point.

Answer : Let the new origin be (h, k) = (2, -1) and (x, y) = (-3, 5) be the given point.
Let the new coordinates be (X, Y)

We use the transformation formula:

x=X+handy=Y+Kk

=>-3=X+2and5=Y +(-1)

=>X=-5andY=6

Thus, the new coordinates are (-5, 6)

Q. 5. At what point must the origin be shifted, if the coordinates of a point (-4,2)
become (3, -2)?

Answer : Let (h, k) be the point to which the origin is shifted. Then,
x=-4,y=2,X=3andyY =-2

~X=X+handy=Y +Kk

=>-4=3+hand2=-2+k

=>h=-7Tandk=4

Hence, the origin must be shifted to (-7, 4)



Q. 6. Find what the given equation becomes when the origin is shifted to the point
(1, 2).

X2+xy=-3x-y+2=0

Answer : Let the new origin be (h, k) = (1, 1)

Then, the transformation formula become:
x=X+landy=Y+1

Substituting the value of x and y in the given equation, we get
X2+ Xy—3x—-y+2=0

Thus,
X+1)2+X+1)(Y+1)-3X+1)—-(Y+1)+2=0
SX+1+2X)+ XY +X+Y+1-3X-3-Y-1+2=0
S X2+ 1+2X+XY-2X-1=0

=S X2+XY=0

Hence, the transformed equation is X? + XY =0

Q. 7. Find what the given equation becomes when the origin is shifted to the point
1, 1).

Xy —y?=x+y=0

Answer : Let the new origin be (h, k) = (1, 1)

Then, the transformation formula become:
x=X+landy=Y+1

Substituting the value of x and y in the given equation, we get
Xy —y?=x+y=0

Thus,

X+1D)(Y+1)—-(Y+1)?-(X+1D)+(Y+1)=0



SXY+X+Y+1-(Y2+1+2Y)-X-1+Y+1=0
SXY+X+Y+1-Y?2-1-2Y-X+Y=0
=>XY-Y?2=0

Hence, the transformed equation is XY —Y?2=0

Q. 8. Find what the given equation becomes when the origin is shifted to the point
1,1).

X2—y?-2x+2y=0

Answer : Let the new origin be (h, k) = (1, 1)

Then, the transformation formula become:
x=X+landy=Y+1

Substituting the value of x and y in the given equation, we get
X2—y?—2x+2y=0

Thus,

X+1)P2—(Y+1)P2-2X+1)+2(Y+1)=0
SX2+1+2X)—(Y2+1+2Y)—-2X-2+2Y+2=0
SX2+1+2X-Y2-1-2Y-2X+2Y=0

= X2-Y2=0

Hence, the transformed equation is X2 —Y?=0

Q. 9. Find what the given equation becomes when the origin is shifted to the point
1, 1).

Xy—-x-y+1=0
Answer :
Let the new origin be (h, k) = (1, 1)

Then, the transformation formula become:



x=X+landy=Y+1

Substituting the value of x and y in the given equation, we get
Xy—-x-y+1=0

Thus,

X+1)(Y+1)-X+1)—-(Y+1)+1=0
>XY+X+Y+1-X-1-Y-1+1=0

= XY =0

Hence, the transformed equation is XY =0

Q. 10. Transform the equation 2x2 + y2 — 4x + 4y = 0 to parallel axes when the
origin is shifted to the point (1, -2).

Answer :

Let the new origin be (h, k) = (1, -2)

Then, the transformation formula become:
x=X+landy=Y+(-2)=Y-2

Substituting the value of x and y in the given equation, we get
2X2 +y? —4x + 4y =0

Thus,

2(X+ 1?2+ (Y =22 —-4(X+1)+4(Y-2)=0

S22+ 1+2X)+ (Y2 +4—4Y)—4X -4 +4Y-8=0
S 2X2+2+4AX+Y2+4-4Y -4X+4Y-12=0

= 2X2+Y2-6=0

= 2X?+Y%2=6

Hence, the transformed equation is 2X2 + Y2 =6

Exercise 20K



Q. 1. Find the equation of the line drawn through the point of intersection of the
lines x —2y + 3=0and 2x — 3y + 4 = 0 and passing through the point (4, -5).

Answer : Suppose the given two lines intersect at a point P(x1, y1). Then, (X1, y1)
satisfies each of the given equations.

x—2y+3=0...(I)

2x — 3y +4 =0 ...(ii)

Now, we find the point of intersection of eq. (i) and (ii)
Multiply the eq. (i) by 2, we get

2x — 4y + 6 =0 ...(iii)

On subtracting eq. (iii) from (i), we get
2Xx—3y+4-2x+4y—-6=0

>y-2=0

>y=2

Putting the value of y in eq. (i), we get

x—22)+3=0
>Xx-4+3=0
=>x-1=0
=>x=1

Hence, the point of intersection P(xa, y1) is (1, 2)



'P‘{

Let AB is the line drawn from the point of intersection (1, 2) and passing through the
point (4, -5)

Firstly, we find the slope of the line joining the points (1, 2) and (4, -5)

. N " - . 1'.." - 1",'
Slope of line joming two points = J2 71
_5 _ 2 _~
SMap = —
AB T, 3

Now, we have to find the equation of line passing through point (4, -5)
Equation of line: y —y1 = m(X — x1)

—

j}f—(—S):—é(x—il)

-

—y+5=—_(x-4
y+5=-2(x-4)

= 3y + 15 = -7x + 28



= 7x+3y+15-28=0
= 7x+3y—-13=0

Hence, the equation of line passing through the point (4, -5) is 7x + 3y - 13 =0

| &

Q. 2. Find the equation of the line drawn through the point of intersection of the
lines x —y =7 and 2x +y = 2 and passing through the origin.

Answer : Suppose the given two lines intersect at a point P(x1, y1). Then, (X1, y1)
satisfies each of the given equations.

X=y=7..()

2x +y =2 ..(ii)

Now, we find the point of intersection of eq. (i) and (ii)
Multiply the eq. (i) by 2, we get

2x — 2y = 14 .. (iii)

On subtracting eq. (iii) from (i), we get

2X—2y—2x—-y=14-2



= -3y =12

>y=-4

Putting the value of y in eq. (i), we get
Xx—(-4)=7

>X+4=7

>X=7-4

=>x=3

Hence, the point of intersection P(x1, y1) is (3, -4)

L

Let AB is the line drawn from the point of intersection (3, -4) and passing through the

origin.

Firstly, we find the slope of the line joining the points (3, -4) and (0, 0)

. - . ¥
Slope of line joining two points = ———



0—(-4) 4

Jo1n =
ABT 03 3

Now, we have to find the equation of the line passing through the origin

Equation of line: y — y1 = m(x — x1)
—=y-0 :—g(x—ﬂ]

— 3y =4x

=24x+3y=0

Hence, the equation of the line passing through the origin is 4x + 3y =0

rH

Q. 3. Find the equation of the line drawn through the point of intersection of the
. . =2
linesx +y=9and 2x -3y + 7 =0 and whose slope is —.



Answer : Suppose the given two lines intersect at a point P(x1, y1). Then, (X1, y1)
satisfies each of the given equations.

x+y=9..(i)

2x -3y +7 =0 ...(ii)

Now, we find the point of intersection of eq. (i) and (ii)
Multiply the eq. (i) by 2, we get
2x+ 2y =18

or2x + 2y — 18 = 0 .. (iii)

On subtracting eq. (iii) from (i), we get
2X—-3y+7-2x-2y+18=0

= -5y +25=0

= -5y =-25

=>y=5

Putting the value of y in eq. (i), we get
X+5=9

=>x=9-5

=>Xx=4

Hence, the point of intersection P(x1, y1) is (4, 5)



Now, we have to find the equation of the line passing through the point (4, 5) and having
slope = —%

Equation of line: y — y1 = m(x — x1)
2
—y-5=—=(x—-4)
3
=3y —15=-2x+§
=>2x+3y—-15-8=0
=2x+3y—-23=0

Hence, the equation of line having slope -2/3is 2x + 3y - 23 =0



Q. 4. Find the equation of the line drawn through the point of intersection of the
lines x —y=1and 2x — 3y + 1 = 0 and which is parallel to the line 3x + 4y = 12.

Answer : Suppose the given two lines intersect at a point P(x1, y1). Then, (X1, y1)
satisfies each of the given equations.

x—=y=1..()

2x =3y + 1 =0 ...(ii)

Now, we find the point of intersection of eq. (i) and (ii)
Multiply the eq. (i) by 2, we get

2X -2y =2

or 2x — 2y — 2 =0 .. (iii)

On subtracting eq. (iii) from (ii), we get
2X—3y+1-2x+2y+2=0

=>-y+3=0

=>y=3



Putting the value of y in eq. (i), we get

Xx—3=1
=>x=1+3
=>x=4

Hence, the point of intersection P(x1, y1) is (4, 3)

Y

s

Now, we find the slope of the given equation 3x + 4y = 12

We know that the slope of an equation is

i
m=-—

—m=-




: L o 3
So, the slope of a line which is parallel to this line is also — "

Then the equation of the line passing through the point (4, 3) having a slope —% is:

y—y1=m (X — X1)
=y -(3)=——(x-4)

>y-3=-3x+12
=>4y —-12=-3x+ 12
=3Xx+4y—-12-12=0

=>3x+4y—-24=0

Q. 5. Find the equation of the line through the intersection of the lines 5x =3y =1
and 2x + 3y = 23 and which is perpendicular to the line 5x — 3y = 1.



Answer : Suppose the given two lines intersect at a point P(x1, y1). Then, (X1, y1)
satisfies each of the given equations.

5x -3y =1 ...(i)

2x + 3y = 23 ...(ii)

Now, we find the point of intersection of eq. (i) and (ii)
Adding eq. (i) and (ii) we get

5x -3y +2x+3y =1+ 23

=>7x=24

Putting the value of x in eq. (i), we get

3/
5[ '—J’] 3y =1

Fi

Hence, the point of intersection P(x1, y1) is



( :Tx 13 )

Ty

i |

2 20 18 16 i 12 -1 8 6

Now, we know that, when two lines are perpendicular, then the product of their slope is
equal to -1

mixmz=-1

= Slope of the given line x Slope of the perpendicular line = -1

g X Slope of the perpendicular line = -1

=The slope of the perpendicular line = —%



So, the slope of a line which is perpendicular to the given line is — S

Then the equation of the line passing through the point
3.
—— 15
i

-

y—y1=m (X —X1)

[113] 3 24J
=>V—| — |[=—| X ——
21 5 7
3 24
:Sxf—ﬁxiz—Sx——J'
) 21 7
365 79
351—“6“ =-3x+ =
21 7
565 72
= 3X +5yv— ——=10
) 21 7

63x +105y —565-216
—

21

=0

= 63x + 105y - 781 =0

24 113

I

J having slope



Q. 6. Find the equation of the line through the intersection of the lines 2x —=3y =0
and 4x — 5y = 2 and which is perpendicular to the linex + 2y + 1 = 0.

Answer : Suppose the given two lines intersect at a point P(x1, y1). Then, (X1, y1)
satisfies each of the given equations.

2x—3y =0 ...(I)

4x — 5y = 2 ...(ii)

Now, we find the point of intersection of eq. (i) and (ii)
Multiply the eq. (i) by 2, we get

4x — 6y = 0 ...(iii)

On subtracting eq. (iii) from (ii), we get

4 -5y —-4x+6y=2-0

>y=2

Putting the value of y in eq. (i), we get



2x —3(2) =0

=>2x-6=0
=>2X=6
=>x=3

Hence, the point of intersection P(x1, y1) is (3, 2)

_ [ A4

Now, we know that, when two lines are perpendicular, then the product of their slope is
equal to -1

m1xmz2=-1
= Slope of the given line x Slope of the perpendicular line = -1

1 . .
g [—;J x Slope of the perpendicular line = —1

.

= The slope of the perpendicular line = 2
So, the slope of a line which is perpendicular to the given line is 2

Then the equation of the line passing through the point (3, 2) having slope 2 is:



y—yi1=m (X —Xi)
>y-2=2(x-23)
>y-2=2Xx-6

=>2X-y-6+2=0

=2>2X-y—-4=0

Q. 7. Find the equation of the line through the intersection of the lines x =7y + 5 =
O and 3x +y —7 =0 and which is parallel to x-axis.

Answer : Suppose the given two lines intersect at a point P(x1, y1). Then, (X1, y1)
satisfies each of the given equations.

X—7y+5=0...()

3x+y—7=0...(ii)

Now, we find the point of intersection of eq. (i) and (ii)
Multiply the eq. (i) by 3, we get

3x — 21y + 15 = 0 .. (iii)



On subtracting eq. (iii) from (i), we get

3X+y—-7-3x+21ly-15=0

=22y-22=0
= 22y =22
=>y=1

Putting the value of y in eq. (i), we get

Xx—71)+5=0
=>X-7+5=0
=>x-2=0
>X=2

Hence, the point of intersection P(xa, y1) is (2, 1)

The equation of line parallel to x — axis is of the form

y = b where b is some constant



Given that this equation of the line passing through the point of intersection (2, 1)
Hence, point (2, 1) will satisfy the equation of a line.

Putting y = 1 in the equation y = b, we get

y=b
=>1=b
orb=1

Now, the required equation of alineisy =1

Iy

71

'

Q. 8. Find the equation of the line through the intersection of the lines 2x =3y + 1
=0and x +y -2 =0 and drawn parallel to y-axis.



Answer : Suppose the given two lines intersect at a point P(x1, y1). Then, (X1, y1)
satisfies each of the given equations.

2x—-3y+1=0...(i)

x+y—-2=0...(i)

Now, we find the point of intersection of eq. (i) and (ii)
Multiply the eq. (ii) by 2, we get

2X +2y —4 =0 ...(iii)

On subtracting eq. (iii) from (i), we get
2Xx—3y+1-2x-2y+4=0

= -5y+5=0

= -5y=-5

>y=1

Putting the value of y in eq. (ii), we get

Xx+1-2=0
=>Xx-1=0
=>x=1

Hence, the point of intersection P(x1, y1) is (1, 1)



The equation of a line parallel to y — axis is of the form

X = a where a is some constant

Given that this equation of the line passing through the point of intersection (1, 1)
Hence, point (1, 1) will satisfy the equation of a line.

Putting x = 1 in the equation y = b, we get

X=a
=>1l=a
ora=1

Now, required equation of lineisx =1



‘><

A

J

Q. 9. Find the equation of the line through the intersection of the lines 2x + 3y — 2

=0and x -2y + 1 =0 and having x-intercept equal to 3.

Answer : Suppose the given two lines intersect at a point P(x1, y1). Then, (X1, y1)

satisfies each of the given equations.

2Xx+3y—2=0...(i)

x—2y+1=0...(i)

Now, we find the point of intersection of eq. (i) and (ii)

Multiply the eq. (ii) by 2, we get

2x — 4y + 2 = 0 ...(iii)

On subtracting eq. (iii) from (i), we get

2X+3y—-2-2x+4y—-2=0
=>7y-4=0

=>7y=4



=y =—
FT

Putting the value of y in eq. (ii), we get

4
X —2[—] +1=0
7

:>x—§+1:0
7

3X=§—l
7
1
—=X=—
7

Hence, the point of intersection P(x1, y1) is

5




Now, the equation of a line in intercept form is:

where a and b are the intercepts on the axis.

Giventhat:a=3

bx +3y
3b

= bx + 3y = 3b ...(i)

Ifeq.(i) passes through the point| —.— |. we get

b+12

—
[

— 3b

=>b+12=21b

=>b-21b=-12

= 20b=12
12 3
=b=—""0x==
20 5

Putting the value of ‘b’ in eq. (i), we get



= 3x+ 15y =9

=>X+5y=3

Hence, the required equation of line is x + by = 3

Q. 10. Find the equation of the line passing through the intersection of the lines
3x—-4y +1=0and 5x +y -1 =0 and which cuts off equal intercepts from the

axes.

Answer : Suppose the given two lines intersect at a point P(x1, y1). Then, (X1, y1)
satisfies each of the given equations.

3x—4y+1=0...(I)

5x+y—1=0...(ii)

Now, we find the point of intersection of eq. (i) and (ii)
Multiply the eq. (ii) by 4, we get

20x + 4y — 4 = 0 ...(iii)

On adding eq. (iii) and (i), we get

20x+4y—-4+3x—-4y+1=0

=23x-3=0
= 23x=3
3
=X =—
23

Putting the value of x in eq. (ii), we get



Hence, the point of intersection P(x1, y1) is

308
23723

x-4y+1=0

oA |

Now, the equation of line in intercept form is:




where a and b are the intercepts on the axis.

Giventhat:a=b

=>x+y=a...(i)

: . 3
Ifeq.(1) passes through the point 3
3 8
_ :a
23 23
11
= _—=a
23
11
—a=—
23

Putting the value of ‘a’ in eq. (i), we get

11

X+y=—
- 23

= 23x + 23y = 11

Hence, the required line is 23x + 23y = 11




