Straight Lines

Exercise 20A

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

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

(iii) P(-8, -3) and Q(-2, -5)
(v)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(x2, y2)=

V& — X1)% + (¥2 — ¥1)?

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

= (56 - 239 (@ 8
=64 + 36 = VNl
=10 units

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

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

J@ - (-D)? + (11 - (-1))?

=+/81 + 144 = V225
= 15 units

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

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



JEZ= B + (-5 - (-3)

=436 + 4= V40

= 2+/10 units

Therefore, the distance between the points P and Q is 2v10 units.
(iv) Distance between R(a + b, a-b)and S(a-b,a+

b) y((@a—-b) —(@a+b))? +((@a+b) — (a— b))

= J4b? + 4b2

= 2by/2 units

Therefore, the distance between the points Rand S is 2bv2 units

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

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

J(0 + 6)2 + (0 — O
=36 + 36

= 62 units

6vV2

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

= JEx—-6)2+ (y+ 1)2=(x—2)2 + (y — 3)2

Squaring both sides,



= (X=6+(y—1=(x=2)*+(y-3)
SX2-12x+36+y2 -2y +1=x2-4x+4+y2—6y+9
=5 -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

= J(x — 7)2 H86= (X H 3)Z + 16

Squaring both sides,

= (X=7)?+36=(x+3)7+ 16

>x2—-14x+49+36=x>+6x+9+ 16

= —20x = -60

= S

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

Q. 5., Find the distance between the points A(X1, y1) and B(xz, y2), when

(i) AB is parallel to the x-axis
(ii) 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

= '{(Xz = W 5y~

= |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

= f(xl — X3)%2+ (¥, — y1)?
= ly2 - y1|
Therefore the distance between A and B when AB is parallel towy-axis is |y2 — y1]

Q. 6. Ais a point 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

= /(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(-4-0)2+(B-y)2= /(5-0)2+(2-y)?
Squaring both sides, we get

> (4-0P2+(3-yP=(5-07+(2-yy

516+9 -6y +y2=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)
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Answer : Given:

AB =

=Va& + 16

= 2V5 units .....(1)

BC= /(B =52+ (8 — 2)

= V9 + 36

= 345 units .....(2)

AC= /(8- 3)2 + (8 + 2)?

= V25 + 100



= 545 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 = [(-2 — 7)Z + (5 — 10)2

= V81 + 25

=106 units .....(1T)

BC= /G + 22% (4 5)
= V25 + 81

=106 units .....(2)

AC= /(3 - 7% + (—4 — 10)2

= y16 + 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(-\l3, \f3) 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, \3).

AB = /(-1 —WJF | &=ns)>

= V& + 4

= 22 units .....(1)

BC = J(*-»@ +1)2 + (V3 + 1)2

=J3—2\f§+1+3+2\/§+1

= 22 units .....(2)

AC = J(_\@ - 1)2 + (V3 — 1)2

=J3+2\/§+1+3-2\/§+1



= 22 units .....(3)

From equations 1, 2 and 3, we have

AB =BC = AC = 22 units.

Therefore, A ABC is an equilateral triangle each of whose sides is 212 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

= 6Y2 units ...
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BC=y9 +9

= 3V2 units .....(2)



CD =436 + 36

= 6V2 units .....(3)

AD =9 +9
= 32 units .....(4)

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

AB =CD and BC = AD .....(5)
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Also, AC =

= 3410 units

BD = 81 + 9

= 3410 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 :



A3, 2) B(0, 35)

D(0, -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 -22=y9+9

= 32 units
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= 3+/2 units

CD=J(0+3)2+(-1-22=y9+9

= 3v2 units

DA= JB-02+ (2 +1)2=y9+9
= 342 units
Therefore, AB=BC=CD=DA ..... (1)



AC= [(-3-3)Z + (2 - 2)?

= 6 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 1.D are the vertices of a square.

Q. 13. Show that 6), C(5, 10) a ' Q\ﬂgicesofa
parallelogram. m e @53

Answer :
A(1,-2) B(3, 6)
D@, 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= /(B- 12+ (6 +2)2= 4 + 64

= 2V17 units

BC= /(5—3)2+ (10 —6)2= V& + 16

= 25 units

CD=/(B-57%+(2-10)2= V2 + 64

= 217 units
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DA:

= 245 units
Therefore, AB=CD and BC = DA ..... (1)

AC= J(5-1)Z+ (10 + 2)2= 16 + 144

= 4~10 units

BD = ,/(3-3)2 + (2 — 6)?

= 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
a rhombus.

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.

A8 - Jw—@ hrélass24
=26 units

BC= /(—2-3)2+ (3— 4)2=V25+ 1

= 426 units

CD= /(3 +2)Z + (2 —3)2= V1 + 25

=26 units

DA=J(2+3)2+ (-1 + 2)2=+V25+1



= 426 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 — 9% = 36 + 36

= 62 units
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Also, AC = Bl

From 1 and 2, we ha des 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= [(1+2)2+ (0 +1)2=+9 +1

=10 units

BC= /(x— D2 +9



CD=JA-%%7+ (@ - 3)?

DA= 9 + (1 + y)?

Since AB = CD,

= V10= /1 -x)?+ (y— 3)?

Squaring both sides, we get
210=(1-x)?+ (y-3)
210=1-2x+x2+y2-6y+9

=2 +yF = Ix— By

Since BC = DA, Classzd.
= J(x—-1)2+

Squaring both sides,

5> xX=-172+9=9+(1+y)?
SX2-2x+1=1+2y+y?
>2x2-y2-2x-2y=0....(2)
Equation 1 — Equation 2 gives us,
=2y?—-4y=0

>y?-2y=0

=>y(y-2)=0

=>y=0ory=2

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



Therefore, y =2

When y = 2, from equation 1,
>x2+4-2x-12=0

=>x2-2x-8=0

> (x—-4)x(x+2)=0

=>x=4orx=-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 sg

()« ivetas g =

Answer : Given: ThH e triangle are A(-3, -5), B(5, 2) and C(-9, -3).

x =4 andy = 2.

Q. 16. Find the

Formula: Area of AABC = % [x,(y2 —y3) + X, (ya — ¥1) + X3(y; — ¥2)]

Here,
x1=-3,y1=-b
X2=95,y2=2
X3=-9,y3=-3

Putting the values,

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

1
= [~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 = J( + 52+ (5 - 1)2= 4100 + 16

= 2729 units .....(1)

BC = J(10 — 5)2 + (7 — 5)2 = v/25 + 4

=29 units ... Jf?)

AC = /(10 + 5)2 7P — 1)2 = V225 + 36

= 3429 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=JOAF+SPF+R2 -1 =486 +1

=37 units

BC=/(k-1)Z2 + 4

AC = J(k+ 5)2 + 1

Since the points are collinear, AB + BC = AC

= 37+ J(k—1)2 + Jk+5)2+1
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-1 =-2V37/(k—1)2+ 4

Squaring both si

=37+(k-1)

On simplifying,

= 40—2k+1—-10k—25 = — 237 /(k—1)2+4

= 16—12k = —2V37 /(k—1)2+4

=8—6k = —37,/(k—1)2+4
Squaring both sides,

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

= 37k? - 74k + 185 = 36k? — 96k + 64



=>k?+22k+121=0

=>(k+11)2=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 = é[xl(y2 —¥a) + %(¥: —yy) +X3(y1 — ¥2)]

A(-4,5) B(0.7)
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C(-5, 9)

D(-4, -2)

Area of quadrilateral ABCD = Area of A ABC + Area of A ADC
1
= S[~4(7 + 5) + 0 + 5(5 — 7)]

1
=—|—48 — 10
=] ]

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

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

Area of AADC = Z[-4(-2 + 5) + —4(-5 — 5) + 5(5 + 2)]



1
= [-12 + 40 + 35]

= 31.5 sq. 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 :

AlXq.Y4)
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The figure is as shown above.
X1+x2=2%3=6.....(1)
X1+x3=2%x1=2 ...(2)
xX2+x3=2%x5=10.....(3)

Equation 1 — Equation 2 gives us

Equation 3 + Equation 4,

20 =14=2x2=7



~X1=-1land xz3=3

Similarly,

yi+y3=2x-3=-6....(6)
ya+y3=2x3=6...(7)

Equation 5 — Equation 6 gives us

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

~yt1=-fand y3 =1

Area of A ABC

3) + X (Y3 — y1) +X3(y1 — ¥2)]
1 class24
= 5[-1(5 - 1 3(-7 — 5)]

1
= 5[4 + 56 — 36]

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
ratio 2 : 7

Formula: If m1 : mz is the ratio in which the join of two points is divided by another point
(x, y), then

m;X, + m,X,;
m, +m,

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




Here,x1=-5,x2=4,y1=11andy2=-7
Substituting,

_2x4+7x—5
x= 2+7

2X—T7+7 X11

y= 2+7
—14+77
y = 9
- class24
r=-g
=>¥=08

Therefore, the coordinates of the point which divided the join of A(-5, 11) and B(4, -7) in
the ratio 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

_ kxp +xy
= k1

_ Ky, +y;
k+1



Taking for the y co-ordinate,

3 k X =245
~ k+1
=>2k=5
K 5
— —_— =
2
Therefore,

2 x -10+4

§+1
-50+8
X="512
—42
==
X=-6

Therefore, the ratio’in which x-axis cuts the join of the points A(4, 5) and B(-10, -2) is 5 :
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 ratiok : 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, +y;
Y= Tk+1

Taking for the x co-ordinate,



o kx8+(-4
N k+1

=>8k=4

=% =

BN =

Therefore,

y'=z_..

<
|
(=Y
3
[aS}

y=

Wl ~

Therefore, the rati e segment&r‘n thgyw 2) and B(8, 3)
e point of intersection is 3

Exercise 20B

divided by the y-¢

Q. 1. Find the slope of a line whose inclination is

(i) 30°

(if) 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°
= o) 1
Slope = tan(30°) = NG

(ii) Given that 8 = 120°



Slope = tan(120°) = tan(90°+30°) = -cot(30°) = —\/3
(iii) Given that 8 = 135°

Slope = tan(135°) = tan(90°+45°) = -cot(45°)—-1

(iv) Given that 6 = 90°

Slope = tan(90°) = «

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

(i) /3
|
(ii) NE
(iii) 1
(iv) -1

(v) -3

Answer : We knoy

Slope = tanb Where

(i)tan® = /3
=8 = tan"(V3)
=0 = 60°
(ii)tan® = L
V3
1
— tan-1(—
= 8 = N ( 3)
= 8 = 30°
(iii)tan® = 1

= 0 = tan™1(1)
= 0 = 45°



(iv)tan® = —1
=0 = tan"1(-1)
=0 = —45° = 315°

(v)tan® = —/3

=8 = tan"}(—V/3)

=0 = —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)

(iii) (2, 5) and (-4, 4)

(iv) (-2, 3) and (4, -6)

Answer :

If a line passing throu (Xl'Y1)&(Xz'YZ) then slope of the line is given
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(ii) Given points are (0, -3) and (2, 1)

1— (—3))

slopez( 50

=2

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

o - (523
slope = -
.
T2

= 15



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

1 _(—6—3)
SIOPE = 312
-3

2
= =15

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

Answer :

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

xz —X-_I_

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

-5
4
=) -7
- (;‘l) . ‘TS=»-40 = -30+45x
=b5x=-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)

Yz_Y1)

X 7%y

slope = (



- (55) - (‘5 2)
-(5) - 5.

Hence proved.

\-..__,._../0'\

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 (0, 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)

YZ_Y1)
X2 — Xy

- (571 - =)
- (3) - (G

=>x=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)
Y2 — Y1)
X2 7 X4

slope = (
Slope of line ABxslope of line CD = -1
8—6 S i aF
=>(4+2)><( 5—3 ) —~
-@+(5) - ==

=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)

="'Slope of line AB is equal to
( 545 )
i i
_ (10)
- \—-4
)
S \2

= —2.5

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

Their product must be equal to -1

the slope of line ABxSlope of line CD = -1

-2
=>—2.5><( ) = =1=9=x-1
1 —

=3X=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 a right-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)
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Checking slopes of line AB and BC

1%-1=-1
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So AB is Perpenc
So it is a right ang
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)
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