5. Coordinate geometry

Exercise 5.1

1. Question

Find the midpoint of the line segment joining the points
(i) (1, - 1) and (-5, 3) (ii) (0,0) and (0,4)

Answer

(i). Midpoint of line-segment joining the points (x;, y;) and (x3, y7)

M (x, y) = M(MTWMTW:)

Midpoint of line-segment joining the points (1, -1) and (-5, 3)

M (x, y) = (HE2, C022)

2 2
- (-2
=(-2,1)

(ii). Midpoint of line-segment joining the points (x;, y;) and (x3, y;)

M (x,y) = M(XL;:{Z’FL;—FZ)

Midpoint of line-segment joining the points (0, 0) and (0, 4)

M (x, y) = (222, 222)

z "2
=(33)
= (0, 2)
2. Question
Find the centroid of the triangle whose vertices are
(i) (1,3), (2, 7)and (12, - 16)
(ii) (3, - 5), (-7, 4)and (10, - 2)
Answer

i). The centroid G (x y) of a triangle whose vertices are (x;, y1), (X2, y2) and (x3, y3) is given by:

G(x,y) = (xl‘*':;'z"'xa,l-'l"'}a'z"'l-'a)

We have (x1, y1) = (1,3), (X3, y2) = (2, 7) and (x3, y3) = (12, - 16)
G (x, y) _ (1+2+12,3+?+(—16])

=( _¢

a (3 ' 3)

3 3
= (5, -2)

ii). The centroid G (x y) of a triangle whose vertices are (X7, y1), (X2, y2) and (x3, y3) is given by:

Xy +Xo+XK +yo+
G (X, Y)=(J' 32 3’}'1 }8"2 }'a)

We have (X7, y1) = (3, -5), (X3, y2) = (-7, 4) and (x3, y3) = (10, -2)



G(x,y) = (3+(_7]+1° (—5]+4+(—2J)

3 ’ 3
=(5-3)
=(2,-1)

3. Question

The center of a circle is at (-6, 4). If one end of a diameter of the circle is at the origin, then find the other
end.

Answer

Here, one end of the diameter is at origin that is A (0,0) and let B (a, b) is the required endpoint of the
diameter.

Center {O (-6, 4)} of the circle will be exactly middle of the diameter. So, to find another we have to use the
mid-point formula

Midpoint of line-segment joining the points (x1, y;) and (x;, y7)

M (X, y) = M(% &)

r

2

CTRCE

o2

a=-6x2andb=4x2

a=-12andb =38

Therefore, another end point of the diameter (-12, 8)
4. Question

If the centroid of a triangle is at (1, 3) and two of its vertices are (-7, 6) and (8, 5) then find the third vertex of
the triangle.

Answer
Let A (-7, 8), B (8, 5) and C (a, b) are three vertices of the triangle and centroid of the triangle is (1, 3)

The centroid G (x y) of a triangle whose vertices are (x3, y1), (X2, y2) and (xz, y3) is given by:

Xy +Xz+X +yo+
G(x,y)=(l 2tX3 ¥a }"zl-'a)

»

3 3

-(1,3) = ((—?];—8+a’5+:+b)

_f1+a 11+b
-~ @3 (2 52)
f= 1 and 11+I:-:3
3 3

l+a=3x1land1ll+b=3x3
l+a=3and1l1+b=9

a=3-landb=9-11

a=2andb=-2

Therefore, the missing vertex of the triangle is (2, -2).

5. Question



Using the section formula, show that the points A (1,0), B (5,3), C (2,7) and D (-2, 4) are the vertices of a
parallelogram taken in order.

Answer
The mid-point of diagonals AC and diagonal BD coincide.

Thus, Section Formula internally = (m M)

l+m ' I+m

Wherel=1andm=1

Mid-point of diagonal AC
A(1,0)and C(2,7)

The mid-point of diagonal is in the ratio of 1:1

— ((1x2]+(1x1] (1><?]+(1><0])

1+1 1+1
_ (2+1 '}'+0)
2 "2

»

I
B |
(SR

Mid-point of diagonal AC

B (5,3)and D (-2, 4)

The mid-point of diagonal is in the ratio of 1:1

_ ((1x—2]+(1><5) (1><=1-]+(1><3])

1+1 1+1

Two diagonals are meeting at the same point. So, the given vertex forms a parallelogram.
6. Question

Find the coordinates of the point which divides the line segment joining (3, 4) and (-6, 2) in the ratio 3: 2
externally.

Answer

. 1% —mx I —
Section formula externally = (@@)
—Im —Im

Wherel =3 and m =2
A (3, 4) and B (-6, 2)

— ({3 x(—6))—(2x3) (3><2]—(2><4-])
3-2 ' 3-2

_ (—19—5 5—9)
1 "1

= (-24, -2)

Therefore, the coordinates of point which divides the line is (-24, -2)
7. Question

Find the coordinates of the point which divides the line segment joining (-3, 5) and (4, -9) in the ratio 1: 6
internally.

Answer



Section Formula internally = (ww)
I+m I+m

Wherel=1and m=6

A (-3, 5) and B (4, -9)

— ((1><4-]+(6><—3] (1x—9]+(6><5])

1+6 1+6

_ (4—13 —9+30)

r

7 7

= (_21 3)
Therefore, the coordinates of point which divides the line is (-2, 3)
8. Question

-

Let A (-6, -5) and B (-6, 4) be two points such that a point P on the line AB satisfies AP == AB. Find the point
P. 9
Answer
A6 5) . B 4)
AP = EAB
9
=9 AP =2AB

= 9 AP = 2(AP + PB)
= 9AP = 2AP + 2PB

= 9AP - 2AP = 2PB

~7AP = 2 PB
AP 7

= — = -
PB 2

AP: PB = 7:2

So, P divides the line segment in the ratio is 2:7

Section Formula internally = (ww)
I+m I+m

Wherel=2and m=7

A (-6, -5) and B (-6, 4)

»

2+7 2+7

_ (—12—42 9—35)
9 ' 9

— ((2x(—6]]+(7><—6] (2><=1-]+(?><—5])

= (_61 _3)
Therefore, the point P is (-6, -3).
9. Question

Find the points of trisection of the line segment joining the points A (2, -2) and B (-7, 4).



Answer
Let P and Q are the points of the intersection of the line segment joining the points A and B.

Here, AP = PQ = QB

= S
A (2, -2) B(-7, 4)

AP=1PQ=1QB=1

I, +mix, l}r2+m}rl)

Section Formula internally = ( ,
I+m I+m

P divides line segment AB in the ratio 1:2
Wherel=1land m =2
A(2,-2)and B (-7, 4)

— ((1><(—?]]+(2 %2) (1x4)+(2 x—z])
1+2 ! 1+2

_ (—7+4 4—4)
3 " 3

_( 3 0)
3’3

= (-1,0)

Q divides line segment AB in the ratio 2: 1
Wherel=2andm=1
A (2,-2)and B (-7, 4)

— ((2x(—?]]+(1><2] (2 ><4]+(1><—2])
241 ! 241

_ (—14+2 9—2)
3 " 3

=(-4,2)

Therefore, the coordinates of point P (-1, 0) and Q (-4, 2)

10. Question

Find the points which divide the line segment joining A (-4 ,0) and B (0,6) into four equal parts.

Answer

o —— o - ™
Al-4,0) b

Let P, Q and R are the points of the line segment joining the line segment A and B.
Here AP = PQ = QR=RB
AP=1PQ=1QR=1andPB=1

: _ et 1
Section Formula internally = (w 1-'z+m:-u)

l+m ' l+m
P divides line segment AB in the ratio 1:3
Wherel =1and m = 3

A (-4, 0) and B (0, 6)



(1><(0] +(3>< 4) (1x6)+(3x 0])

=(
((525)
(=%

r

L, +mxy 1y2+1n}rl)

Section Formula internally = ( ,
I+m I+m

Q divides line segment AB in the ratio 2: 2
Wherel=2and m =2
A (-4, 0) and B (0, 6)

_ ((2x(0])+(2x—4] (Zx6)+(2x 0])

2+2 2+2

- (52.2)
- (-22)
= (-2, 3)

I, +mix, l}r2+m}rl)

Section Formula internally = ( ,
I+m I+m

R divides line segment AB in the ratio 3:1
Wherel=3andm=1
A (-4, 0) and B (0, 6)

((3x(0]]+(1x—4] (3x6)+(1x 0])
3+1 ’ 3+1

- (522)

=(-3%)

- ()
Therefore, the coordinates of point P(—&%), Q (-2, 3) and R(—:L,S).

11. Question
Find the ratio in which the x-axis divides the line segment joining the points (6, 4) and (1,-7).
Answer

Let I:m be the ratio of the line segment joining the points (6,4) and (1, -7) and let p (x, 0) be the point on x-
axis.



A=(6,4)

-&

B=(1,-7)

Section formula internally: (w M)

l+m ' I+m

(x, 0) = (1‘:13+m(6] 1(—?J+m(4])

l+m l+m

(x, 0) = (1+61n —?1+41n)

l4m ' I+m
Equating the y- coordinates

—71+ 4m
l+m

-711+4m=20
-7l = -4m
1

4
m 7
I'm=4:7
Therefore, x-axis divides the line segment in the ratio 4: 7 internally.

12. Question

In what ratio is the line joining the points (-5, 1) and (2, 3) divided by the y-axis? Also, find the point of
intersection.

Answer



B=(2 3)

/"E?C',’;;/‘
@

=2

Let I:m be the ratio of the line segment joining the points (-5,1) and (2, 3) and let C (x, 0) be the point on x-
axis.

. _ et 1
Section formula internally: (w w}

l+m * I+m

(x, 0) = (1(2]+1n(—5] 1(3]+m(1])

l+m " l4m

(x, 0) = (21—5111 31+m)

l4+m ' l4m

Equating the x- coordinates

21— 5m
S
l+m
21-5m =0
2l =5m
1 5§
m 2
I:'m =5:2

Point of intersection = (5(23”(_5] 5':3]”(1])

»

5+2 5+2

_ (10—10 15+2)
r

7 7
=(07)

Therefore, y-axis divides the line segment in the ratio 5: 2 internally and point of intersection is (0%)

13. Question

Find the length of the medians of the triangle whose vertices are (1,-1), (0, 4) and (-5,3).
Answer

Let A (1, -1), B (0, 4) and C (-5, 3) are the points vertices of triangle.

Let D, E and F are the mid-points of the sides AB, BC and AC respectively.



A D B
Mid - point formula = (“*T”z @)

'z

Mid - point of AB = (X% Ya*¥z)

2 2
(1+0 —1+4)
2" 2

r

D

D

Il
B |
[ )

Mid - point of BC = (22 ¥21%z)

2 2
E=(Mﬁ)

»

2 2

E=-—

[ A

7
'2

Mid - point of AC = (%,h;}'a)

F= (252, 29)

r

2 2

F

—4
2

[ ]

»

F=(21)

Distance formula = v (x1- X2)2 + (y1 - y2)?

A(1,-1)and E(-2,0)

Length of AE =J(1+§)2+ (_1_3)2

B (0, 4) and F (-2, 1)

Length of BF = /(0 — (-2))2+ (4—1)2



=ViT9

-

=\.’E

A (-5,3) and DG%)

Exercise 5.2

1 A. Question

Find the area of the triangle formed by the points

(0, 0), (3,0) and (0, 2)

Answer

(0, 0), (3,0) and (0, 2)

Area of triangle = 5{(31}’2 + X¥3 + X3¥1) — (X2¥1 + X3¥2 + X1 ¥a}
X1 =0,x=3andx3=0

y1=0,yop=0andy3 =2

=%{((0><0)+(3><2)+(0><0)}—((3><0)+(0><0)+(oxz))

=%{(0+6+0)—(0+0+0)}

1

=—{6—-0
S{6—0)
1

=—1{6
5{6)

= 3sQ. units

1 B. Question
Find the area of the triangle formed by the points
(51 2)1 (31 _5) and (_51 _1)

Answer



(5, 2), (3, -5) and (-5, -1)

Let A (-5, -1) B (3, -5) and C (5, 2) be the vertices of triangle.
Area of triangle = 5{(31}’2 + X,¥3 + X3y 1) — (X2¥1 + X3¥2 + X, ¥3}
X1 =-5%X=3andx3=5

yi1=-Ly,=-5andy3 =2

=%{((—5 X —5)+(3x2)+ (5x—1))—((3x—1) + (5 x—5) + (-5 x 2))
=%{(25+6— 5) — (—3—125—10)}

1
= 5{26 + 38}

1
= 5{64}

= 32 sq. units

1 C. Question

Find the area of the triangle formed by the points

(-4, -5), (4, 5) and (-1, -6)

Answer

(-4, -5), (4, 5) and (-1, -6)

Let A (-4, -5) B (-1, -6) and C (4,5) be the vertices of triangle.
Area of triangle = 5{(31}’2 + XV + X3¥1) — (%71 + X3¥2 + X, ¥3}
X1 =-4,%=-landxz3 =4

y1=-5y,=-6andyz =5

= %{((—4 x —6) + (=1x5) + (4 x—5)) — ((=1 x —=5) + (4 x —6) + (—4 x 5))
=%{(24—5— 20) — (—5— 24 —20)}
1
=51-(=39)
1
=5{-1+39)

1
=—-{38

- (38)
= 19 sq. units
2 A. Question

Vertices of the triangles taken in order and their areas are given below. In each of the following find the value
of a.

Vertices: (0, 0), (4, a), (6, 4)
Area (in sq. units): 17

Answer



Vertices of triangle A (0, 0), B (4, a) and C (6, 4)

Area of triangle = 17 sq. units

Area of triangle = 5{(31}’2 + XV + X3¥1) — (%71 + X3¥2 + X, ¥3}

X1 =0,%=4andx3=06

y1=0,y,=aandy3 =4

=>17=§{((0><a)+ (4% 4) +(6x0))—((4x0)+(6xa)+(0x4))

=17 =§{(0+ 16 +0) — (0+ 6a+ 0)}

=>17=${16—63}
=17 x 2 = 16 - 6a
=34 =16- 6a
=34 + 6a = 16

=6a=16-34

=6a=-18
—-18

=2 4=—

=a=-3

Therefore, the required vertices are (4, -3)
2 B. Question

Vertices of the triangles taken in order and their areas are given below. In each of the following find the value
of a.

Vertices: (a, a), (4, 5), (6, -1)

Area (in sq. units): 9

Answer

Vertices of triangle A (a, a), B (4, 5) and C (6, -1)

Area of triangle = 9 sq. units

Area of triangle = 5{(31}’2 + X¥3 + X3¥1) — (X2¥1 + X3¥2 + X1 ¥a}
X1=a,Xxp=4andx3 =06

yi1=a,y2=5andy3 =-1

=9 =-{((ax5)+ (4x -1+ (6xa)—((4xa)+ (6x5) + (ax —1))

=9 =§{(5a—4+6a)—(4a+30—a)}

=>9=§{11a—4—3a—30}

=9 =—{8a— 34}

=29x2=8a-34
=18 =8a-34
=8a =18 +34



Therefore, the required vertices are (%%)

2 C. Question

Vertices of the triangles taken in order and their areas are given below. In each of the following find the value
of a.

Vertices: (a, -3), (3, a), (-1,5)

Area (in sqg. units): 12

Answer

Vertices of triangle A (a, -3), B (3, a) and C (-1, 5)

Area of triangle = 12 sq. units

Area of triangle = 5{(31}’2 + X,¥3 + X3y 1) — (X2¥1 + X3¥2 + X, ¥3}

Xy =a,Xxp=3andx3=-1

y1=-3,y2=aandyz =5

=12 =-{((axa) + (3x5)+ (-1 x-3)) - ((3x =3) + (~1 xa) + (ax 5))
=12 =2{(a®+15 +3) — (-9 —a + 5a)}

:12=§{a2+18+9—4a}

=12 x 2 =a?-4a + 27

=24 = a2 - 4a + 27

=a2-4a+27-24=0

=a’-4a+3

=»a2-3a-a+3=0

=a(a-3)-(a-3)=0

=(@-3)(@-1)=0

a-3=0o0ra-1=0

a=3ora=1

Therefore, the required vertices are (3, -3) or (1, -3)

3 A. Question

Determine if the following set of points are collinear or not.
(4, 3),(1,2)and (-2, 1)

Answer

(4,3),(1,2)and (-2, 1)

Let A (4, 3) B (1, 2) and C (-2, 1) be the vertices of triangle.



Area of triangle = 5{(313’2 + X¥3 + X3¥1) — (X2¥1 + X3¥2 + X1 ¥a}
X1 =4,%x=1and x3 =-2
yi=3,¥2=2andyz3=1
S2((ax2)+ (Ix D+ (-2x3)) = ((1x3) + (-2 x2) + (4 x 1))}
=>-{(8+1-6)—(3—-4+4)
1
=-{3-3}
=ix0=0
2
Therefore, the given points are collinear.
3 B. Question
Determine if the following set of points are collinear or not.
(-2,-2), (-6, -2) and (-2, 2)
Answer
(-2,-2), (-6, -2) and (-2, 2)
Let A (-2, -2) B (-6, -2) and C (-2, 2) be the vertices of triangle.

Area of triangle = é{(xlyz + X,y + X3¥1) — (Xo¥: + X3¥2 + X, Va)
X1 =-2,% =-6and x3 = -2
y1=-2,y2 =-2andy; =2
:;{ (—2x —2)+(=6x2) +(—2x-2)) = ((=6 x —2) + (=2 x —2) + (=2 x 2))}
={(4-12+4) - (12 +4-4)})
1
= >{-4-12}
= =% (~16) = -8

Therefore, the given points are non - collinear.
3 C. Question

Determine if the following set of points are collinear or not.

[_

Answer

| o

.SJ, (6, -2) and (-3, 4)

3
(_E’ 3) (6,—2) and (3,—4)
Let A (—2,3) B (6, -2) and C (3, -4) be the vertices of triangle.

Area of triangle = 5{(31}’2 + X,¥3+ Xa¥y) — (Xay; + X3ys +X,¥3}

x1=—§,x2=6andx3=3



yi=3,yo=-2andy3 =4

1

=>_[((—gx—z)+(6><4)+(3><3))—((6><3)+(4><—2)+(_3“))}

2

=>§{(3+24—9)—(18+6—6)}
=-{18 - 18}

=Ix0=0
2

Therefore, the given points are collinear

4 A. Question

In each of the following, find the value of k for which the given points are collinear.
(k, -1), (2, 1) and (4, 5)

Answer

(k, -1), (2, 1) and (4, 5)

Area of triangle = ;{(xlyz + X,¥3 + X3¥y) — (Xo¥1 +X3¥2 + X Va)

X1 =k xx=2and x3 =4

y1=-1,y2=1andy3; =5

if points are collinear then, area of triangles are collinear.

=0 =-{((kxD)+(2x5)+@x-1))—((2x-1) +(4x 1) + (kx5))}
=0 =-{(k+10—4) — (-2 + 4+ 5k)}

=>0=§{(k+6)—(2+ 5k)}

=>k+6-2-5k=0

=4-4k=0
=4 = 4k
k=1

P
=>k=1

4 B. Question

In each of the following, find the value of k for which the given points are collinear.
(2,-5),(3,-4)and (9, k)

Answer

(2,-5), (3, 4) and (9, k)

Area of triangle = 5{(313’2 + X;¥3 + X3¥y) — (Xo¥; + X3V +X5Va)

X1 =2,%=3andx3=9

y1=-5y,=-4andy3 =k

if points are collinear then, area of triangles are collinear.

=0=-{((2x-9)+BxK+(9x-5)—(Bx-5)+(9x4)+(2xK))



-0= 5{ (—8 + 3k — 45)— (—15 — 36 + 2K)}
=0 == {(3k—53)—(~51+ 2K)}

=0 =§{3k—53+ 51 — 2k}

>k-2=0

=>k=2

4 C. Question

In each of the following, find the value of k for which the given points are collinear.
(k, k), (2, 3)and (4, - 1)

Answer

(k, k) (2, 3) and (4, -1)

Area of triangle = 5{(31}’2 + XV + X3¥1) — (%71 + X3¥2 + X, ¥3}

X1 =k, xx=2andx3 =4

yi1=k y,=3andy3z=-1
=0=-{((kx3)+(2x-1)+@xK) - ((2xK + (4x3) + (kx—1))}
=>0=§{(3k—2+4k)—(2k+ 12 -K)}

=0=§{(7k—z)—(k+ 12)}
=»7k-2-k-12=0
=>6k-14=0

=6k =14

14 7
=>k=—=—
& 3

5 A. Question

Find the area of the quadrilateral whose vertices are

(6,9),(7,4), (4,2)and (3,7)

Answer

When the vertices of a quadrilateral is given then its area is given by ;{(xl—x3)(y2—y4) - (Xo-Xa)(y1-Y3)}
We must take all the vertices in counter clock wise direction otherwise it will give solution in negative.
So, from the figure we assume that

A (X1, y1) = (7,4)

B (x5, ¥2) = (6, 9)

C(x3,y3)=(3,7)

D (x4, Y4) = (4, 2)



The area of the quadrilateral is g{(xl-X3)(Y2-Y4) - (Xo=-x4)(y1-y3)}
= ~{(7-3)(9-2) - (6-4)(4-7)}
= 5{28—(—6)} = 17 Sq. units

5 B. Question
Find the area of the quadrilateral whose vertices are
(-3, 4),(-5,-6),(4,-1)and (1, 2)

Answer
When the vertices of a quadrilateral is given then its area is given by ;{(xl—x3)(y2—y4) - (X2-Xg)(y1-Y3)}

We must take all the vertices in counter clock wise direction otherwise it will give solution in negative.
So, from the figure we assume that

A (X1, y1) = (4, -1)

B (x5, y2) = (1, 2)

C (x3,¥3) = (-3, 4)

D (X4, Y4) = (—5, —6)



/

|
-5,-6)

—_—

The area of the quadrilateral is i{(XI—X3)(YZ‘Y4) - (Xo=-x4)(y1-y3)}
= i{(4-(—3))(2—(—6)) -(-1-4)(1-(-5))}
= %{56+30} = 43 Sq. units

5 C. Question

Find the area of the quadrilateral whose vertices are

(-4, 5), (0, 7), (5,-5)and (-4, - 2)

Answer

We must take all the vertices in counter clock wise direction otherwise it will give solution in negative.
So, from the figure we assume that

A (X1, y1) = (5, -5)

B (x5, y2) = (0, 7)

C (x3,y¥3) = (-4, 5)

D (X4, Y4) = (—4, —2)



(-4,5) ./ : \

The area of the quadrilateral is i{(XI—X3)(YZ‘Y4) - (Xo-x4)(y1-y3)}
= i{(S-(—4))(7—(-2)) -(-5-5)(0-(-4))}
= é{81+40} = 60.5 Sq. units

6. Question
If the three points (h, 0), (a, b) and (0, k) lie on a straight line, then using the area of the triangle formula,

b

show that a,2 —1 where h, k = 0.
h k

Answer
Let A(h,0) B(am) and C (0, k) are the three points

Since the three points A(h,0) B (a, b) and C (0, k) lie on a straight line we can say that the three points are
collinear.

So, area of triangle ABC =0

Area of triangle = i{(xﬂ’z + Xp¥3 + X3¥1) — (X¥1 +X3¥2 + X1 Y3}
X3 =h,x=aandx3=0

y1=0,yo=bandyz=k

=0=2{((xb)+ @x® +(0x) - ((ax 0)+ (0xb) + (hx k)}

=>0=§{(hb+ak+0)—(0+0+kh)}

=0=§{hb+ ak — kh}

=0 = hb + ak- kh
= hab + ak = kh
Divided by (kh) on both sides we get

hb = ak kh
= — —_— = —
kh kh kh

b
=’£+—— 1



Hence proved.
7. Question

Find the area of the triangle formed by joining the midpoints of the sides of a triangle whose vertices are (0, -
1), (2,1) and (0,3). Find the ratio of this area to the area of the given triangle.

Answer
Let A (0, -1), B (2, 1) and C (0, 3) are the vertices of the triangle.

D, E and F are the mid-points of the sides AB, BC and AC respectively.

C

Mid - point formula = (_"l;"{?_l;h)

Mid - point of AB = (“*TJ"‘ZF*TWZ)

0+2 —1+1
o~ )

2 7 2
5 20
272
D = (1,0)

Mid - point of BC = (TH%)

- (2+0 1+3)
= (5

: 2 4

- 2'2
E=(12)

Mid - point of AC = (%:-';y)

+0 3+(-1)
Fz(z’ )
_02
F=33
F=(01)

Area of A ABC:
Area of triangle = ;{(xlyz + X,V + XaV1) — (Xo¥; + X3Vo + X,Va)
X1 =0,%=2andx3=0

y1=-1,y=1andy; =3



= {((0x 1D+ (2x3)+(0x-1)) - ((2x-1) +(0x1) + (0% 3)}
= {(0+6+0)—(~2+0+0)}
= >{6+ 2}

1
=-x8
2

= 4 sq. units

Area of A DEF:

Area of triangle = 5{(31}’2 + X¥3 + X3¥1) — (X2¥1 + X3¥2 + X1 ¥a}
Xx1=1,%=1andx3=0

y1=0,y;=2andyz =1

> {((1x2)+@x 1)+ (0x0)—((1x0) +(0x2)+(1x 1)}
= {2+1+0)—(0+0+ 1))

= (3-1)

=-x2

= 1 sq. units

Area of triangle ABC: Area of triangle DEF

4:1

Exercise 5.3

1. Question

Find the angle of inclination of the straight line whose slope is
(i) 1 (ii) v3 (iii) O

Answer

If 8 is the angle of inclination of the line, then the slope of the line is
m = tan 6 where 0° = 6 = 180°, 6 = 90°

iytanB6 =1

=0 =45°

ii) tan 8 = V3

=0 =60°

iii)tan0 =0

=0=0°

2. Question

Find the slope of the straight line whose angle of inclination is
(i) 30° (ii) 60° (iii) 90°

Answer

If © is the angle of inclination of the line, then the slope of the lineis m = tan 0



i) Given that m = tan 30°

1
>m = —
e
ii) Given that m = tan 60°
=>m=+v3

iii) Given that m = tan 30°
1

>m = -
0

. The slope is undefined.

3. Question

Find the slope of the straight line passing through the points
(i) (3, -2) and (7, 2) (ii) (2,-4) and origin

(iii) (1_‘_@2) and (3+»\/§4)

Answer
Slope of straight line passing through the points (x;, y1) and (x5, y) is given by

Ya—V1
m=-—-
X%

i) Slope of straight line passing through the points (3, -2) and (7, 2) is
2+ 2 4

7—-3 4

m =

ii) Slope of straight line passing through the points (2, -4) and (0, 0) is

0+4 4

= — = —2
0—-2 -2

m =

iii) Slope of straight line passing through the points (1 + v3, 2) and (3 + V3, 4) is

m = =—-=1

4. Question

Find the angle of inclination of the line passing through the points

(i) (1, 2)and (2, 3) (ii) (3+/3) and (0, 0)

(iii) (a, b) and (-a, -b)
Answer
Slope of straight line passing through the points (x;, y1) and (x5, y») is given by

Y2—"¥"
m==—"——
X —%

i) Slope of straight line passing through the points (1, 2) and (2, 3) is

m =

If 8 is the angle of inclination of the line, then the slope of the line is



m = tan 6 where 0° = 6 = 180°, 6 # 90°
~tan 6 =1=0 =45°
ii) Slope of straight line passing through the points (3, v3) and (0, 0) is

0—-vV3 —3
m = = = /3
0—3 -3

m = +v3

If 8 is the angle of inclination of the line, then the slope of the line is

m = tan 6 where 0° = 6 < 180°, 6 = 90°

~tan® =v3=06=30°

iii) Slope of straight line passing through the points (a, b) and (-a, -b) is
—b-b -2b b

m = = — =
—a—a —2a a

b
m= —
a

If 8 is the angle of inclination of the line, then the slope of the line is

m = tan 6 where 0° = 6 < 180°, 6 # 90°
S tan@ = b
a

5. Question

Find the slope of the line which passes through the origin and the midpoint of the line segment joining the
points (0, - 4) and (8, 0).

Answer
We need to find slope of a line passing through origin (0, 0) & mid-point of P (0, -4) and Q (8, 0)
Let M mid-point of P (0, -4) and Q (8, 0)

Mid-point formula M (x, y) = M (ﬁ 1"l_+1"2)

r

2 2

Mid-point of PQ = (%‘ “”“)

T2
_ (ﬁ _E)
2" 2
= (4,-2)
We know that,

Slope of line passing through (x;, y1) and (x5, y») is

Ya—V1
m=-—-
X%

Slope of line between points O (0, 0) and M (4, -2)

—-2-0

m = 220
2 1
m = 1= 3

. . 1
Hence, slope of line is -3



6. Question

The side AB of a square ABCD is parallel to x-axis. Find the
(i) slope of AB (ii) slope of BC (iii) slope of the diagonal AC
Answer

i). Slope of AB

Since the side AB is parallel to x-axis,

Slope of side AB =0

Therefore, the slope of AB is 0

ii). Slope of BC

The angle formed by the side BC is 90°

m = tan 6

6 =90°

m = tan 90°

1
0
Therefore, the slope of BC is not defined.

iii). Slope of the diagonal AC

The diagonal AC is the angle bisector of the angle ZBAD

50 =45°

m =tan 6

= tan 45°

=1

Therefore, the slope of the diagonal AC is 1

7. Question

The side BC of an equilateral 3ABC is parallel to x-axis. Find the slope of AB and the slope of BC.
Answer

Slope of line BC:

The side BC is parallel to x-axis.

Slope of the side BC = 0.

Slope of line AB:

Since, this is an equilateral triangle each angle is 60°
"0 =60°

m =tan 6

= tan 60°

=V3

Hence, the slope of AB is V3 and the slope of BCis 0
8 A. Question

Using the concept of slope, show that each of the following set of points are collinear.



(2, 3), (3,-1) and (4, -5)

Answer

(2, 3), (3, -1) and (4, -5)

Let A (2, 3), B(3, -1) and C (4, -5) be the given points
If the given point is collinear then,

Slope of AB = slope of BC

Slope of line passing through (x;, y7) and (x5, y5) is

Y2—"¥"
X —%

m =

Slope of AB:
—-1-3

Slope of AB = Slope of BC = -4

Therefore, the given points are collinear.

8 B. Question

Using the concept of slope, show that each of the following set of points are collinear.
(4, 1), (-2, -3) and (-5, -5)

Answer

(4, 1), (-2, -3) and (-5, -5)

Let A (4, 1), B (-2, -3) and C (-5, -5) be the given points
If the given point is collinear then,

Slope of AB = slope of BC

Slope of line passing through (x;, y1) and (x5, y3) is

Ya—V1
m=-—-
X%

Slope of AB:
—3-1




Slope of BC:

-5+ 3

m=——-:
—5+ 2

2
Slope of AB = Slope of BC = 3

Therefore, the given points are collinear.

8 C. Question

Using the concept of slope, show that each of the following set of points are collinear.
(4, 4), (-2, 6) and (1, 5)

Answer

(4, 4), (-2, 6) and (1, 5)

Let A (4, 4), B (-2, 6) and C (1, 5) be the given points

If the given point is collinear then,

Slope of AB = slope of BC

Slope of line passing through (x;, y1) and (x5, y5) is

Y2—"¥"
m==—"——
X —%

Slope of AB:
6—4

1
Slope of AB = Slope of BC = ~3

Therefore, the given points are collinear.

9. Question



If the points (a, 1), (1, 2) and (0,b + 1) are collinear, then show thatl _l =1.
a b

Answer
Let A(a, 1),B (1, 2) and C (0, b + 1) be the given points.

Slope of line passing through (x;, y1) and (x5, y) is

Ya—V1
m =
X%
Slope of AB = =
1-a
1
T 1-a
Slope of BC = 2+172
0-1
b-1 b+ 1
=—1 =

If three points are collinear, then slope of AB is equal to slope of AC
.. slope of AB = slope of BC

L b+ 1
= — = —
1—a

=21=(-b+1)(1-a)
=21=-b(l-a)+ 1(1-a)
=1l=-b+ab+1-a
=-b+ab-a=0

=ab-b=a

Dividing both sides by ab, we get

ab b a
=

ab ab  ab

1 1
1 1
=l=3+3
1 1
—+-=1
d d

Hence proved.
10. Question

The line joining the points A (-2, 3) and B (a, 5) is parallel to the line joining the points C (0, 5) and D (-2, 1).
Find the value of a.

Answer

Line joining points A (-2, 3) and B (a, 5) IA parallel to the line joining the points C (0, 5) and D (-2, 1)
The two lines are parallel only when their slopes are equal.

.. slope of AB = slope of CD

Slope of line passing through (x;, y1) and (x5, y») is



Y2—"¥"

m=-——

XX

Slope of AB is:

A (-2, 3)and B (a, 5)
5-3
a+ 2

2
a+ 2

m =

Slope of CD is:
C(0,5)and D (-2, 1)
1-5

As per the property, the two lines are parallel only when their slopes are equal.

i.e. Slope of AB = Slope of CD

2

= =2
a+2

=2=2a+2)
=22=2a+4
»2a=2-4
=2a =-2

-2
=23 = —

2
=a=-1

11. Question

The line joining the points A (0, 5) and B (4, 2) is perpendicular to the line joining the points C (-1, -2) and D
(5, b). Find the value of b.

Answer

Line joining points A (0, 5) and B (4, 2) IA parallel to the line joining the points C (-1, -2) and D (5, b)
The two lines are perpendicular only if the multiplication of their slope is equal to 1.

.. (Slope of AB) x (Slope of CD) =1

Slope of line passing through (x;, y1) and (x5, y») is

Y2—"¥"

m=-——

X —%
Slope of AB is:
A (0, 5) and B (4, 2)

2—-5
m = 10



Slope of CD is:
C (-1, -2) and D (5, b)

b+ 2

+ 1
2

_I_

m =

5
b +
6

The two lines are perpendicular only if the multiplication of their slope is equal to 1.

.. (Slope of AB) x (Slope of CD) = -1
~(F)x () =
- (@)= () - -

=2-b-2=-8
=>-b=-8+2
=2-b=-6
=>b=6

12. Question

The vertices of AABC are A (1, 8),B (-2, 4), C (8, -5). If M and N are the midpoints of AB and AC respectively,
find the slope of MN and hence verify that MN is parallel to BC.

Answer
Given: vertices of triangle ABC i.e. A (1, 8),B (-2, 4), C (8, -5)
M and N are mid - points of AB and AC.

Finding co-ordinates of M and N:

We know that,

M is the mid-point of AB
X1=1,%x=-2
y1=8y,=4

Mid-point formula M (x, y) = M (ﬁ 1"l_+1"2)

r

2 2

Mid-point of AB = (“T(_EJ E)

'
(—112)
T \272

= —’6
(6
N is the mid-point of AC

X1=1,%=28



y1=8y,=-5

Mid-point of AC = (ﬁ‘ 8_5)

53)
S \2'2

2 "2
Slope of MN:

M = (56)andn = (3.)
A Y S P

Slope of line passing through (x;, y1) and (x5, y») is

Ya—V1
X%

m =

B3] L3
|
o

m; =

Wy BN
_|_
B =

I
=
%]

(A ]

m; =

o
+
(=1

[a%]

m; = %

m;, = — X -—

m, = ——

Verification of MN and BC are parallel:

If MN and BC are parallel, then their slopes must be equal.

Slope of BC:
B (-2, 4) and C (8, -5)

Slope of BC (m,) = 8__?::]
-9
m, =
8+ 2
-9
m, = 7o

.. Slope of MN = Slope of BC =I—g

Hence, MN is parallel to BC.

13. Question

A triangle has vertices at (6, 7), (2,-9) and (-4, 1). Find the slopes of its medians.
Answer

Given: Vertices of triangle A (6, 7), B (2, -9) and C (-4, 1)

To find the slopes of medians. We need to know the mid-points of AB, BC and AC.

D, E and F are mid-points of AB, BC and AC respectively.



0

A D B

r

Mid - point formula = ( . .

X HXz ¥y +l-'2)

Mid - point of AB = (¥11%2 Y1 *¥2)

2 2
(6+27—9)
- (5=
5 g8 —2
22
D = (4-1)
Mid - point of BC = (_Hu)
2 2
- (2—4—9+1)
- (55—
: 2 -8
o272
= (-1,-4)

Mid - point of AC = (; u)

2 72
2
2’

2
p_28
2
F=(1,4)

Slopes of median of triangles:
Slope of line passing through (x5, y7) and (x5, y5) is

Y2—"¥"
X —%

m =

A (6, 7) and E (-1, -4)

Slope of AE = %:Z
—11

=7
11

7

B(2,-9)and E (1, 4)

449
1-2

Slope of BF =



13

-1
= —13

C (-4, 1) and D (4, -1)

-1-1
4+4

Slope of CD =

14. Question
The vertices of a AABC are A (-5, 7), B (-4, -5) and C (4, 5). Find the slopes of the altitudes of the triangle.
Answer

Let AD, BE and CF be the altitudes of a AABC.

A={5T)

Since, the altitude AD is perpendicular to BC,

~(=3)
—y

un

Slope of BC =

e

545
+ 4

=

0 5

8 4
(slope of BC) x (Slope of AD) = -1 (- mim5 = -1)
Let slope of AD be m;.

= i Xxmy = —1

4
=m; = —-
=1

Since, the altitude BE is perpendicular to AC,

5-7
4-(-5)

Slope of AC =




-2
9

(slope of AC) x (Slope of BE) = -1 (- mimj, = -1)

Let slope of BE be m.
2
S —gXmy = —1
9
=m, =

Since, the altitude CF is perpendicular to AB,

—-5-7
I f AB =
Slope o s
—-12
- —4+5
12 12
=

(slope of AB) x (Slope of CF) = -1 (* mim5y = -1)
Let slope of CF be ms.

=—-12xmy; = —1

sm; =

15. Question

Using the concept of slope, show that the vertices (1, 2), 2, 2), (-4, -3) and (-1, -3) taken in order form a
parallelogram.

Answer

Let A (-2, 2), B (1, 2), C (-1, -3) and D (-4, -3) be the given points taken in order.

A=(-2,2) B=(1,2

Now,

Slope of line passing through (x;, y1) and (x5, y») is

Y2— W1
m=-—"——"=
%
Slope of AB = 15(__22]
0
3
=0
Slope of CD = —3-(3)

~a—(-1)



=0
- Slope of AB = Slope of CD

Hence, AB is parallel to CD. ... (1)

Now,
—-3-2

Slope of BC = -0

—3-2
Slope of AD = a2

-3-2
-4+ 2

.. Slope of BC = Slope of AD

Hence, BC is parallel to AD. ... (2)
From (1) and (2), we see that opposite sides of quadrilateral are parallel.

. ABCD is a parallelogram.

16. Question
Show that the opposite sides of a quadrilateral with vertices A (-2, -4), B (5, -1), C (6, 4) and D (-1, 1) taken

in order are parallel.

Answer
Let A (-2, 2), B (1, 2), C (-1, -3) and D (-4, -3) be the given points taken in order.

o, 4)



Slope of line passing through (x5, y1) and (x5, y5) is

Y2—"¥"
X —%

m =

—1-(-4)

Sl fAB =
ope o 2

-1+4
5+ 2

3
7
Slope of CD = 1=
-1-6
-3
-7
3

7
.. Slope of AB = Slope of CD
Hence, AB is parallel to CD. ... (1)

Now,

a—(-1)
6—5

Slope of BC =

1-(—4)
—1-(-2)

Slope of AD =

-1+ 4
-1+ 2

.. Slope of BC = Slope of AD

Hence, BC is parallel to AD. ... (2)

From (1) and (2), we see that opposite sides of quadrilateral are parallel.

Exercise 5.4

1. Question

Write the equations of the straight lines parallel to x- axis which are at a distance of 5 units from the x-axis.

Answer

Given

The line is | to x axis that means it is a horizontal line at the fixed distance from x axis.

The equation of this line would be of the form y = k where k is some constant.

Here it is given the distance from x axis is 5 units which could be either in positive or negative direction, so

the required equation would be



y=50ry=-5

2. Question

Find the equations of the straight lines parallel to the coordinate axes and passing through the point (-5,-2).
Answer

A line parallel to x axis is horizontal line and when this line passes through the given point (-5,-2) the
equation of the line would bey = -2

When the line is parallel to the y axis, it is a vertical straight line passing through the point (-5, -2), the
required equation of the line would be x = -5

3. Question

Find the equation of a straight line whose

(i) slope is -3 and y-intercept is 4. (ii) angle of inclination is 60° and y-intercept is 3.
Answer

The equation of the straight line with the given slope (m) and y -intercept ‘c’ is given the slope-intercept
form

i.e.y=mx+c
(i) Here given slope = -3 (m) and y intercept = 4 (c)
So the required equation is
=-3x+4
=23x+y-4=0
(ii) Given angle of inclination = 60° and y intercept = 3 (¢)
Here slope of the line (m) = tan 6 = tan 60° = V3
The required equation is
y=mx+c
=>y=vV3x+3
=>V3x-y+3=0

4. Question

Find the equation of the line intersecting the y- axis at a distance of 3 units above the origin andtan g = %
where 0 is the angle of inclination. -
Answer

Given

Angle of inclination = tan 6 = 1/2 = slope of the line (m)
Also, the y intercept = 3 units (c) as the line is intersecting y axis at a distance of 3 units above origin

The equation of the straight line with the given slope (m) and y -intercept ‘c’ is given the slope-intercept
form

i.,e.y=mx+c

L + 3

=2y =x+6

=2X-2y+6=0



X-2y+6=0

5. Question

Find the slope and y-intercept of the line whose equation is
()y=x+1(ii)5x =3y (iii)4x-2y + 1 =0(iv) 10x+ 15y + 6 =0
Answer

The equation of the straight line with the slope (m) and y -intercept ‘c’ in the slope-intercept form is
y=mx+c

(i herey=x+1

= slope of the line (m) = 1 and y-intercept (c) =1

(ii) here 5x = 3y

3y = 5x

w|w

Thus the slope of the line =2 and y intercept (c) = 0
3

(iii) 4x-2y +1 =0
= -2y = -4x -1

=>y=2x+§

Thus the slope of the line (m) =2
and y -intercept (c) = 1/2

(iv) 10x + 15y + 6 =0

=15y = =10x-6

10 6 2
=>y = —_X——_ = —-¥—
15 15 3

[T

Thus the slope of the line (m) = § and y -intercept (c) =

[T

6. Question
Find the equation of the straight line whose
-

(i) slope is -4 and passing through (1, 2) (ii) slope is— and passing through (5, -4)

Answer

The equation of the line with the given slope m and passing through the point (x3, y1) is given by the slope-
point form

y-y1=m(x-xp)

(i) Here given the slope (m) = -4 and the point = (1,2)
Thus the equation of the line is

y-2 = -4(x - 1)

=2y-2=-4x+4

=>y=-4x+6

24X +y-6=0



(ii) Here given slope (m) = 2/3 and point = (5,-4)

Thus the required equation is

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

=3y + 12 = 2x -10
=2-2Xx+3y+22=0
=22x-3y-22=0

7. Question

Find the equation of the straight line which passes through the midpoint of the line segment joining (4, 2)
and (3, 1) whose angle of inclination is 30°.

Answer

The equation of the line with the given slope m and passing through the point (x;, y;) is given by the slope-
point form

y-y1=m(x-Xxq)
here given angle of inclination = 30°

= slope (m) =tan 30° =%
N

Also the line passes through the midpoint of the line segment joining points (4, 2) and (3, 1)

» r

= the line passes through the point (&15%2) Yatyey  2%3 2%1 (7 3,
2 2 2 2 22

The equation of the required line is

=43(2y—3) =

=2\3y—3V3 = 2x—7

=22x-2vV3y+(3v3-7)=0

8. Question

Find the equation of the straight line passing through the points

(i) (-2, 5) and (3, 6) (ii) (0, -6) and (-8, 2)

Answer

The equation of the line passing through the two given (x;, y1) and (x5,y2)points is given by form

y=—n  X7X%

Y2—"¥"1 X 7%

(i) Here, (-2,5) and (3,6) are tow given points
The required equation is

y—5 x—(-2)

6—5 3-—(-2)

-5 X+ 2
L ¥5 _x
1 3

=5y -25 =X+ 2



=X-5y +27 =0
(ii) Here two points are (0, -6) and (-8, 2)
The equation is given by

y —(—6) _ x—0
2—(—6) —-8-0

+6
SN
8 -8

= -8y - 48 = 8x

=X + y + 6 = 0 (dividing the whole equation by 8)

9. Question

Find the equation of the median from the vertex R in a APQR with vertices at
P(1, -3), Q(-2, 5) and R(-3, 4).

Answer

The given points are

P (1,-3), Q(-2,5) and R (-3,4)

The median from R will pass through the midpoint of line PQ

(* Median passes through the mid-point of the side opposite to the vertex)

Let the mid-point of PQ be A =(X1 t% W +y2) = t-2-3+5 1

» » = T 4 1
2 2 2 2 2
The equation of the line passing through the two given (x;, y;) and (x5,y>)points is given by form
y=—n  X7X%

Y2—"¥"1 X 7%

Thus here the required equation is

y—4 _ x-(3)

1—4 1
—5-(3)
}r_—cl- X+ 3
=3 243
z
y—4 X+ 3
=3 T 3
z

=5y -20 = -6x -18

=26x+5y-2=0

10. Question

By using the concept of the equation of the straight line, prove that the given three points are collinear.
(i) (4, 2), (7, 5)and (9, 7)

(ii) (1, 4), (3, -2) and (-3, 16)

Answer

The equation of the line passing through the two given (x;, y1) and (x5,y2)points is given by form



y=—n  X7X%

Y2—"¥"1 X 7%

(i) The equation of the line passing through (4, 2), (7, 5)is

y—2 Xx—4
5—2 7-—4
=y-2 =Xx-4

=2X-y-2=0

Substituting the 3rd point in the equation of the line obtained

X-2 =y
=7=09-2
=7=7

Hence LHS = RHS

Since the third point satisfies the equation of the line obtained

= All the three points lies in the same straight line or are collinear.
(ii) (1, 4), (3, -2) and (-3, 16)

The equation of the line passing through the points (1, 4), (3, -2) is

y—4 x—1

-2—-4 3-1

Lyt _x1
—6 2

=>y-4=-3x+3

=23x+y-7=0

Substituting the 3™ point in the equation of line obtained
=-3x+7

=216=-3(-3)+7

=16 =16

LHS = RHS

Thus the three points are in the same straight line or are collinear.

11. Question

Find the equation of the straight line whose x and y-intercepts on the axes are given by

(i) 2 and 3 (ii) —l and E
3 2
2 3
(i) = and -=
5 4
Answer

The equation of the straight line whose x and y intercepts are given as ‘a’ and ‘b’ respectively, is of the form

X ¥
a_i_b_:L

(i) Here given x intercept as 2 and y intercept as 3



The equation of the line

_l_

[

=1

B

=23X+2y=6
=23Xx+2y-6=0

(ii) Given x intercept as—g and y intercept asg

The equation of the line

=1

X
=>_71+

2

ERE L

>-3x+< =1
=-Ox +2y =3
=-Ox+2y-3=0

(iii) Given x intercept as%and y intercept as —z

The equation of the line

% ¥
=z +Z=1

=5 &

2 3

=1bx—8y = 6

=15x -8y -6 =0

12. Question

Find the x and y intercepts of the straight line

(i) 5x +3y-15=0(ii)2x-y+16=0

(iii)3x+10y+4=0

Answer

The equation of the straight line whose x and y intercepts are given as ‘a’ and ‘b’ respectively, is of the form

X ¥
a_i_b_:L

(i) The given equation is
5x+3y-15=0
=5x + 3y =15

3x

3
== +2 =1
15 15

-2+ X

Hence the x intercept is 3 and y intercept is 5
(ii) The given equation is

2X-y+16=0

= 2x-y = -16

2x y 16

= =
-16 -16 -16



1-'
g 16

=1

Hence the x intercept is -8 and y intercept is 16.
(iii) Given equation is

3x+10y+4=0

=3x+ 10y =-4

3 10 4
—4 —4 —4
3 E]

= —¥X— - = 1
—4 Y

Hence the x intercept is —g and y intercept is —%

=]

13. Question

Find the equation of the straight line passing through the point (3, 4) and has intercepts which are in the
ratio 3 : 2.

Answer
Given that the intercepts are in the ratio 3:2
Let the x-intercept be 3k and 2k, where k is some constant

Using the intercept -form, the equation of the line is

+L =1

The point (3, 4) lies on this line, thus the point will satisfy the equation of the line

=,'_\'+E=k
3 2

=>E+f=}{
3 2
=21+2=k
=>K=3

Thus the equation of the line is

+¥-3

=

[N
[ ]

=2x + 3y =18

=22x+3y-18=0

14. Question

Find the equation of the straight lines passing through the point (2, 2) and the sum of the intercepts is 9.
Answer

Let the x intercept be ‘a’ and the y intercept be ‘b’ . it is given that

a+b=9

The equation of the line using the intercept form is



Substituting b = 9- a in this equation

X y
-+ =1
a 9—a

- x(9-a) +ya -1
a(9—a)

= x (9-a) + ya = a(9 -a)
The point (2, 2) lies on this line and thus it satisfies the equation
X (9-a) + ya = a(9 -a)
=2(9 -a) + 2a = a ( 9-a)
=18 -2a + 2a = 9a -a°
=a’-9a+18=0
=a’-3a-6a+18=0
=a(a-3)-6(a-3)=0
= (a-6) (a-3) =0
=a=06or3

The equation of the line is
x( 9-3) + y(3) = 3(9-3)
=6x+ 3y =18
=22Xx+y-6=0

Or

x(9-6) + y(6) = 6(9-6)

3x + 6y =18
=>X+2y-6=0

15. Question

Find the equation of the straight line passing through the point (5, -3) and whose intercepts on the axes are
equal in magnitude but opposite in sign.

Answer
Let the x intercept be ‘a’. it is given the y intercept is equal in magnitude but opposite in sign

So y intercept = ‘-a

The equation of the line using the intercept form is

X ¥
212 =1
a b
24 Y -
a —a
¥ 1
a
=x-y=a

The point (5, -3) lie son this line, thus it satisfies the given equation of the line

5-(-3)=a



=2a=28

The equation of the line is
Xx-y-8=0

16. Question

Find the equation of the line passing through the point (9, -1) and having its x-intercept thrice as its y-
intercept.

Answer

Let the x intercept be ‘a’. it is given that x intercept is thrice the y intercept

=y intercept =§

The equation of the line using the intercept form is

X ¥
a b_:L

Substituting b = a/3 in the equation

X ¥
-+ 53 =1
a 2

3
\+31.r_1

=>x+3y=a

the point (9,-1) lies on the equation of the line thus it must satisfies it

=94+ 3(-1) =a

=2a==6

Hence the equation of the line is

X+3y-6=0

17. Question

A straight line cuts the coordinate axes at A and B. If the midpoint of AB is (3, 2), then
find the equation of AB.

Answer

The mid-point of AB is in the 15t quadrant as both the intercepts are positive.
Thus A will lie on the y -axis and B will lie on the x axis

Let A be ( 0,a) and B be (b,0)

By the mid-point theorem, the coordinates of mid-point are

Xy +X +
(Ee 2’}'1. }'2) = (3,2)
2 2
0+b a+0

"o =G

2 2

=>B=6anda=4

Thus y intercept is 4 and x intercept is 6

The equation of the line using the intercept form is



X ¥

-+ =-=1

a b

T
6 4

=4x + 6y = 24
=22x+3y-12=0
18. Question

Find the equation of the line passing through (22, -6) and having intercept on x-axis exceeds the intercept on
y-axis by 5.

Answer

Let the x intercept be ‘a’. It is given that x intercept exceeds the y intercept by 5
=y intercept =a-5

The equation of the line using the intercept form is

X ¥
a+b_1

Substituting Value of b
X y

a a—»5s

=1

x(a—5) + ya
ala—5)

= X (a-5) + ya = a(a-5)
Given that the point (22, -6) lies on this equation of the line, hence it should satisfy it
22(a-5) + (-6) a = a(a-5)
= 22a- 110 - 6a = a -5a
=a2-2la+110=0
=a(a-10) - 11(a -10) =0
= (a-11) (a-10)
=a=110r10

The equation of the line is
x(11-5) + 11y = 11(11-5)
=6Xx+ 1ly-66 =0

Or

x(10-5) + 10y = 10(10-5)
=5x + 10y-50=0
=2Xx+2y-10=0

19. Question

If A(3, 6) and C(-1, 2) are two vertices of a rhombus ABCD, then find the equation of straight line that lies
along the diagonal BD.

Answer

In a rhombus, the diagonals are perpendicular to each other and also bisect each other



Thus, the product of the slope of AC and BD will be -1 and BD will pass through the mid-point of AC

The points are given as A (3,6) and C ( -1, 2)

Slope of AC is
Yz_}’1= 2—-6 =—i=1

Thus, the slope of BD (m) = -1

The mid-point of AC is

X, + X + 3—16+2
(122’}’12}’2): —— — (L9
Thus BD passes through the point (1,4)

Now using the slope point form, the equation of the line BD is:
(y -y1) = m(x-xq)

Here m = 1 and pointis (1, 4)

=>y-4=(-1)(x-1)

=2y-4=-x+1

=>Xx+y-5=0

20. Question

3
Find the equation of the line whose gradient is — and which passes through P, where P divides the line
]

segment joining A(-2, 6) and B (3, -4) in the ratﬂ) 2 : 3 internally.

Answer

According to the section formula, the coordinates of the point P (x, y) with the given ratio m; : m5 is

P = (mzx2+ml Xy Mo¥o + My }rl)
z2+3 7 2+13

2(3) + 3(—2) 2(—4) + 3(6)
5 ' 5
(0 10)
~\5'5
= (0,2)
The gradient is the slope, thus the slope of the line is given asg
Using the slope -point form, the equation of the line is
y-y1 = m (X-x1)
3
=2y—-2=-(x-0)
2
=2y -4 = 3x
=23x-2y+4=0
Exercise 5.5

1 A. Question

Find the slope of the straight line



3x+4y-6=0

Answer

Here we have the straightline:3x + 4y -6 =0

The slope intercept form is y = mx + b, where m is the slope and b is the y intercept.
Therefore, 3x + 4y -6 =0

=24y + 3x =6

= 4y = 6-3x

-2 _ 2— % (Divide both sides of the equation by 4)

4

_3 3x
Y =aTE

Now we will rewrite it in the slope intercept form

-3 .3
y=73%73

Hence according to the slope intercept form,y = mx + b
m i.e. slope is ?

1 B. Question

Find the slope of the straight line

y=7x+6

Answer

Here we have the straightline:y = 7x + 6

The slope intercept form is y = mx + b, where m is the slope and b is the y intercept.
Therefore when,y = 7x + 6

Hence according to the slope intercept form,

y=mx+b

m i.e. slope is 7.

1 C. Question

Find the slope of the straight line

4x = 5y + 3.

Answer

Here we have the straight line : 4x = 5y + 3

The slope intercept form is y = mx + b, where m is the slope and b is the y intercept.
Therefore, 4x = 5y + 3

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

= 5y + 3 = 4x (multiply by - on both sides of the equation)

]

I
+
wolw
Il

2 (Divide both sides of the equation by 5)

Ullf;

]
st
+
wolw
Il



ﬁy:

ol g
|
wolw

Now we will rewrite it in the slope intercept form

4% 3

y=575

Hence according to the slope intercept form,y = mx + b

m i.e. slope is

[N

2. Question

Show that the straight linesx + 2y + 1 = 0and 3x + 6y + 2 = 0 are parallel.
Answer

Given: Here the straight lines are x + 2y + 1 = 0 and

3x+6y+2=0.

To Prove: x + 2y + 1 = 0and 3x + 6y + 2 = 0 are parallel.

Proof: If two lines are parallel then their slopes are equal.

Here slope of the first linex + 2y + 1 = 0 will be

coefficient of x
m=——————
coefficient of ¥

L L fficient of x
(When the line is in the form ax + by + ¢ = 0 then the slope of the lineism = === ],m,en —
coefficient of y

1
sm = —

Here slope of the second line 3x + 6y + 2 = 0 will be

coefficient of x
m=—-———————
coefficient of y

3
=m = —-

=>m = —;

Now both the slopes are equal.

Hence both the lines are parallel.

3. Question

Show that the straight lines 3x - 5y + 7 = 0 and 15x + 9y + 4 = 0 are perpendicular.
Answer

Given: The straight lines are 3x - 5y + 7 = 0 and

15x + 9y +4 =0.

To Prove: The straight lines are 3x - 5y + 7 = 0 and

15x + 9y + 4 = 0 are perpendicular.

Proof: If two lines are perpendicular, then the product of their slopes is equal to -1.

The slope of the first line,3x -5y + 7= 0 is

2
(=5)

coefficient of x

3
ml = — =-(m= —
=]

coefficient ofy



The slope of the second line, 15x + 9y + 4 =0

is m2 15 (m = coefficient of x
me = 9 - coefficient of y

>m2 = —>
3
Now the product of these slopes is m1xma2.

=>mlxm2 =

wolw

x= = -1
3
As the product of the slopes is -1, the lines are perpendicular to

each other.

4. Question

If the straight lines J =X —p and ax + 5 = 3y are parallel, then find a.
]

Answer

Given: The straight lines are y =X —p and ax + 5 = 3y are parallel.
]

Since the lines are parallel their slopes should be equal.

Now,g =X—-p

=y = 2(x-p)
=y =2X-2p

>ml==-=2

SR

ax + 5 = 3y
=3y =ax+5

3 X
3 3

[ T

=y =Ix+

[ T

a
=>m2 = -
3

Now as the lines are parallel , m1 = m2

a
=22 = -
3

4
N
X
w
I
)

5. Question

Find the value of a if the straight lines 5x - 2y - 9 = 0 and ay + 2x - 11 = 0 are perpendicular to each other.
Answer

Given: The straight lines 5x - 2y - 9 = 0 and ay + 2x - 11 = 0 are perpendicular to each other.

As the lines are perpendicular to each other, the product of their slopes is equal to -1.

Slope of the first line5x - 2y - 9 = 0 is m1.

coefficient of x

ml = —

(m = —

[N

(-2

coefficient ofy



Slope of the second line ay + 2x -11 = 0is m2.

2
m2 = ——
a

5 -z
Therefore,m1 x m2 = gx -
a

>mlxm2 = _—:

As the lines are perpendicular mlx m2 = -1

6. Question

Find the values of p for which the straight lines 8px + (2 - 3p)y + 1 = 0and px + 8y - 7 = 0 are perpendicular
to each other.

Answer

Given: The straight lines 8px + (2 - 3p)y + 1 = 0 and

px + 8y - 7 = 0 are perpendicular to each other.

Since the lines are perpendicular to each other, product of their slopes is equal to -1.

Slope of the first line8px + (2 - 3p)y + 1 = 0 is m1.

gp
(2-3p)

ie.ml = —

Slope of the second linepx + 8y - 7 = 0 is m2.

ie.m2 = —

w |

As the lines are perpendicular to each other ml1x m2 = -1.

a —_
_% P _
2-3p 8
4
= Sp = —1
2(2-3p)

= p2 = -1x(2-3p)
= p2 = 3p-2
=p2-3p+2=0
=>p.p-2p-p+2=0
= p(p-2)-1(p-2) =0
= (p-2)(p-1) =0
=>p-2=0,p-1=0
=p=2p=1
Hence p = 1,2.

7. Question

If the straight line passing through the points (h, 3)and (4, 1) intersects the line 7x - 9y - 19 = 0 at right
angle, then find the value of h.

Answer



Given: The straight line passing through the points (h, 3)

and (4, 1) intersects the line 7x - 9y - 19 = 0 at right angle.

As these lines intersect at right angle, they are perpendicular to each other.

When the lines are perpendicular to each other, the product of their slopes is equal to -1.
Slope of the first line passing through the points (h,3) and (4,1)

y2

ml = _fi (here the two points are(x1,yl) and (x2,y2))

1-2
Now, m1l = i

=

-2
=>ml = =

Slope of the second line 7x - 9y -19 = 0 is

5 7 7
m2 = ——— = —
=92 9
Therefore, product of the slopes isml x m2 = i xg
- 7
R
14
:9(4-11) =1
14
= =
36—%h
= 14 = 36-9h

= 9h = 36-14 = 22

22
=>h = =
9

8. Question

Find the equation of the straight line parallel to the line3x -y + 7 = 0 and passing through the point (1, -2).
Answer

Here it’s given that the straight line is parallel to the line

3x -y + 7 = 0and passing through the point (1, -2).

As the lines are parallel to each other their slopes are equal.

Slope of the given line3x -y + 7 =0s

Equation of the line passing through the point(1,-2) is

(y-y1) = m(x-x1),where (x1,y1) is (1,-2)

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

=Yy + 2 = 3x-3

=2y +2-3x+3=0

=>-3x+y+5=0

= 3x-y-5 = 0 (multiplied by -1 on both sides of the equation)

Hence the equation of the line is 3x-y-5=0.



9. Question

Find the equation of the straight line perpendicular to the straight line x - 2y + 3 = 0 and passing through the
point (1, -2).

Answer

Here it's given that the straight line is perpendicular to the
straight line x - 2y + 3 = 0 and passing through the point (1, -2).
As the lines are perpendicular to each other, the product of their
slopes is equal to -1.

Slope of the given line x-2y + 3 =0 is

Equation of the line passing through the point(1,-2) is
(y-y1) = m(x-x1),where (x1,y1) is (1,-2)

(y—(-2)) = ;(x—1)

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

=2y +4=x-1

10. Question

Find the equation of the perpendicular bisector of the straight line segment joining the points (3, 4) and ¢1,
2).

Answer

Given: There is a perpendicular bisector of the straight line segment joining the points (3, 4) and 1, 2).

We have to find the equation of the perpendicular bisector.

As it is perpendicular to the given line segment,the product of their slopes is equal to -1 and as it bisects the
line segment,it implies it divides the line segment into 2 equal parts.

Thus,mid-point of the line segment joining the points (3, 4) and (-1, 2) is:

x1+x2 yl+y2

S ; where (x1,y1l) and (x2,y2) are the end points of the line segment

_34+(-1) 4+2

»

=1,3
Therefore the mid-point is (1,3).

The slope of the line segment joining the points (3, 4) and

(-1, 2) is:
y2—yl
m = X2 —x1
2—4
>m = ——
-1-3

1
sm=_ =2



Therefore the equation of the perpendicular bisector is
(y-y1l) = m(x-x1)

Now substitute the value of the mid-point(1,3) and slope 5 in the above equation.

(y-3) = 3(x—1)

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

=2y -6 = x-1

=2y-6-x+1=0

=-Xx+2y-5=0

= Xx-2y + 5 = 0 (multiply by -1 on both the sides of the equation)
11. Question

Find the equation of the straight line passing through the point of intersection of the lines2x + y - 3 = 0 and
5x + y - 6 = 0 and parallel to the line joining the points (1, 2) and (2, 1).

Answer

Here it is given that the straight line passing through the point of intersection of the lines2x + y - 3 = 0 and
5x + y - 6 = 0 and parallel to the line joining the points (1, 2) and (2, 1).

As the straight line passes through the point of intersection of the lines2x +y-3 =0and5x+y-6 =0, we
should find the intersection point by solving these equations:

2Xx+y-3=0
5x+y-6=0
- - +
-3x + 3=20
i.,e-3x =-3
=>x=1

Substitutex =1in2x +y-3=0

We get,2(1) +y-3=0

=>y-1=0

>y=1

Therefore , the intersection point is (1,1).

As the line passing through(1,1) is parallel to the line segments
joining the points (1, 2) and(2, 1),their slopes are equal.

Slope of the line joining the points (1, 2) and(2, 1) is

y2—yl
X2 —x1

m =

1-2 -1
=>m=-—=—= —1
2— 1

[

Hence the equation of the line passing through the point (1,1) with slope m equal to -1 is
(y-y1) = m(x-x1)

= (y-1) = -1(x-1)

=>y-1=-x+1

=2y-1+x-1=0



=>X+y-2=0
12. Question

Find the equation of the straight line which passes through the point of intersection of the straight lines 5x -
6y = 1and 3x + 2y + 5 = 0 and is perpendicular to the straight line 3x - 5y + 11 = 0.

Answer

Here we have the straight line which passes through the point of intersection of the straight lines5x - 6y = 1
and 3x + 2y + 5 = 0 and is perpendicular to the straight line 3x - 5y + 11 = 0.

As the straight line passes through the point of intersection of the lines5x - 6y = 1and 3x + 2y + 5 = 0, we
should find the intersection point by solving these equations:

5x -6y =1

3Xx+2y+5=0

=5x-6y-1=0---(1)

and 3x + 2y + 5 = 0-—-(2)

Now multiply equation (2) by 3 on both the sides.
Thus we have 9x + 6y + 15 = 0-—-(3)

Now, we have

5x -6y -1=0 from (1)

9% + 6y + 15 = 0 from (3)
14x 4+ 14 =20

= 14x = -14

=>x=-1

Now, substituting x = -1 in the equation 5x-6y = 1, we have,
5(-1)-6y =1

=-5-6y =1

=>-6y=14+5=6

=y =-1
Therefore the point of intersection is (-1,-1).
Slope of the line3x -5y + 11 = 0is :

. 3 3
ml = (—5) — 5

As the line which passes through (-1,-1) is perpendicular to 3x -5y + 11 = 0 ,the product of their slopes will
be -1.

Therefore,g xm2 = —1
>m2 = —1x g (Here we have multiplied g on both the sides)
=>m2 = =3

3

Hence the equation of the line passing through (-1,-1) and slope as_?s is:

(y-y1l) = m(x-x1)



> (y—(-1) = 2(x-(-1)
=3(y+ 1) = -5(x+1)
=3y + 3 =-5x-5
=23y+3+5x+5=0
=25x+3y+8=0

13. Question

Find the equation of the straight line joining the point of intersection of the lines3x-y + 9 =0and x + 2y =
4 and the point of intersection of the lines2x +y-4 =0and x-2y + 3 = 0.

Answer

Here we have the straight line which joins the point of intersection of the lines3x -y + 9 =0and x+ 2y =4
and the point of intersection of the lines2x +y-4=0and x-2y + 3 = 0.

As the straight line which joins the point of intersection of the lines3x -y + 9 = 0and x + 2y = 4,let us solve
these 2 equations:

3x -y + 9 =0---(1)
X + 2y-4 = 0---(2)
=3x-y +9=0---(1)
3x + 6y-12 = 0-—-(2)(multiply (2) equation by 3 on both the sides)
Now,
(Subtract equation (2) from (1))
3x -y +9=0"from (1)
3x + 6y - 12 = 0 from (2)

- -+
-7y + 21

0

-7y = -21

Substitute y = 3 in the first equation
3Xx-y+9=0

=23x-3+9=0

=23x+6=0

= 3X = -6

—6
3

Thus, the point of intersection is(-2,3).

Now,

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

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

(multiply (4) equation by 2 on both the sides) we get
2X-4y +6 =0 ---—--- (5)

Now,



2x +y -4 =0 from (3)
2% -4y + 6 = 0 from (5)
- + -

Sy - 10 =10

-5y =10

[y

o _ ,

ﬁy = —
Substitute y = 2 in the (3) equation:
2X+y-4=0

=2x+2-4=0

=22x-2=0

=2Xx =2

The point of intersection is (1,2).
Hence equation of the line is

yv—yl Xx—x1

y2—yl T x2—x1
Here we have the points (-2,3) and (1,2)
Therefore,

y—3 x-(-2)
2—-3  1—-(-2)

yv—3 x+ 2
= =

-1 1+ 2

yv—3 x+ 2
= — =

-1 3

= 3(y-3) = -1(x + 2)
= 3y-9 = -x-2
=23y-94+x+2=0
=23y +x-7=0
=X+ 3y-7=0

14. Question

If the vertices of a A ABC are A(2, -4), B(3, 3) and C(-1, 5). Find the equation of the straight line along the
altitude from the vertex B.

Answer
A (2.-4)
D
C
8 (-1,5)
(3,3)

Given: A AABC has vertices A(2,-4),B(3,3) and C(-1,5).



The straight line BD drawn from vertex B is perpendicular to the line AC. So the product of the slopes of BD
and AC is equal to -1.

Slope of AC is m1.

y2—yl
X2 —x1

ml =

Where (x1,y1l) and (x2,y2) are (2,-4) and (-1,5)

Thereforem = 2 = 2 _ _3
—1-2 (-3)

Slope of the BD is =
m

1
3
Hence the equation of the line BD drawn from the vertex B is

(y-y1l) = m(x-x1),here Bis (3,3) and m =

w |

= (y=3) = {(x-3)
= 3(y-3) = (x-3)

= 3y -9 = x-3
=3y-9-x+3=0
=-Xx+3y-6=0
=>x-3y+6=0

15. Question

If the vertices of a A ABC are A(-4,4 ), B(8 ,4) and C(8,10). Find the equation of the straight line along the
median from the vertex A.

Answer
a (-4.4)
B D G
& (8,10)
(8.4)

Given: The AABC with vertices A(-4,4),B(8,4) and C(8,10) and
AD is the median,i.e. it passes through the mid point of BC.

Therefore D is midpoint of BC where B(8,4) and C(8,10).

(x1 + x2) (y1 + y2)
]

8+8 4+ 10
=]

=(87)

Equation of AD is



y-¥y1  x-x1 _
v ﬂ_ﬂ,where (x1,y1) and (x2,y2) are (-4,4) and (8,7)

y—4 X+ 4
3 12

= 12(y-4) = 3(x + 4)

= 12y-48 = 3x + 12

= 12y-48-3x-12 =0

=-3x + 12y-60 =0

=3x-12y + 60 =0

= x-4y + 15 = 0(Divide both sides of the equation by 3)

Hence Equation of AD is x-4y + 15 = 0.

16. Question

Find the coordinates of the foot of the perpendicular from the origin on the straight line3x + 2y = 13.
Answer

Here we have a perpendicular from the origin i.e.(0,0) to the

straight line 3x + 2y = 13.

We have to find the foot of the perpendicular i.e the intersection point at the line3x + 2y = 13.
As these lines are perpendicular the product of their slopes is equal to -1.

Slope of the 3x + 2y-13 =0 ism.

3
m = >

Therefore the slope of perpendicular is —;11

Hence the equation of the perpendicular from (0,0) and slope asg
is (y-yl) = m(x-x1)

2
y=0=3@x-0)

2

=y =3
= 3y = 2X
=3y-2x =0
=2x-3y =0

Now solve the two equations 3x + 2y-13 = 0 and 2x-3y = 0.

3x + 2y-13 = 0--—(1)

Multiply (1) by 3 and (2) by 2 and add



9x + 6y -39 = 0
4x -6y =0
13x = 39

39
13

Substitute x = 3 in the equation 2x-3y = 0.

2(3)-3y =0

= -3y =-6

=y = 2(Divide both the sides of the equation by -3)

Hence the coordinates of the foot of the perpendicular is(3,2)
17. Question

If x + 2y = 7 and 2x + y = 8 are the equations of the lines of two diameters of a circle, find the radius of the
circle if the point (0, -2) lies on the circle.

Answer
Given: The equations of the lines of two diameters of a circle

arex + 2y =7 and 2x +y = 8 and F(0,-2)

2u+y=8

Now to find the center of the circle,we have to find the
intersection of the linesx + 2y =7and 2x +y =8

X+ 2y =7-—-(1)

2X +y = 8---(2)

Multiplying (1) by 2,we get

2% + 4y = 14 from (1)

2x+y =8

¥ =6

6

Substitutey = 2 inx + 2y = 7 we get,
x+2(2)=7

=>x=7-4=3

The point of intersection is (3,2) i.e.the center.

Therefore distance between the points (3,2) and (0,-2) is

\f[xz—xl)z + (y2—yl)2

=/(0-3)2 + (-2-2)2



= 5 units
Hence the radius of the circle is 5 units.
18. Question

Find the equation of the straight line segment whose end points are the point of intersection of the straight
lines

2x-3y + 4 =0, x- 2y + 3 = 0and the midpoint of the line joining the points (3,-2) and (-5, 8).

Answer
2x-3y+4=0 3
x-2y+3=0 G (3:-2)
A c T
E F
o
‘D
H
& ¢
(-5.8)

Here its given that the straight line segment has end points as the point of intersection of the straight lines
2x -3y + 4 =0, x-2y + 3 = 0and the midpoint of the line joining the points (3, -2) and (-5, 8).

As one end point is point of intersection of the straight lines

2x-3y+ 4 =0, x-2y + 3 = 0,we will solve these equations.

2x-3y + 4 = 0--—-(1)

Multiply (2) by 2,then we have

2x -3y + 4 =0 from (1)
2x -4y + 6 = 0 from (2)
- _'_ _

y-2=0

iey=2

Substitutey =2in2x-3y +4=0
2x-3(2)+4=0

=22Xx-6+4=0

=2x-2=0

=22Xx =2

=>x=1

Therefore the lines intersect at (1,2).

Now the line has one end point as (1,2) and other end point as mid- point of the line joining (3, -2) and (-5,
8).



The mid- point of (3, -2) and (-5, 8) is
X1 + %2 y1 + y2

2 ! 2
=3+(—5] -2+8
2 'z
—"t6§
T 2'2
=(_1I3)

Hence to find the equation of the line with end points as (x1,yl) and (x2,y2) ,we use:

y-¥y1  x-x1 _
v ﬂ_xl,where (x1,y1) and (x2,y2) are (1,2) and (-1,3)

—2 x—1
=— =

3-2 -1-1

—2 x—1
ﬁ}r_ = —

1 -2

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

=-2y +4=x-1

=2-2y+4-x+1=0

=-2y-x+5=0

= X + 2y-5 = O(multiply by -1 on both the sides of the equation)
19. Question

In an isosceles A PQR, PQ = PR. The base QR lies on the x-axis, P lies on the y- axis and 2x - 3y + 9 = O is the
equation of PQ. Find the equation of the straight line along PR.

Answer

Here it’s given that in an isosceles A PQR, PQ = PR. The base QR lies on the x-axis, P lies on the y- axis and
2x - 3y + 9 = 0 is the equation of PQ.

p
2x -y+9=0
Q R
@
A
@

The point P lies on the y-axis, so we have to put x = 0 in the equation for PQ
i.,e2x -3y +9=0
=2(0)-3y+9=0

-3y +9=0
= -3y =-9

-3

Therefore, the point P is (0,3).



Now, to find the point Q which is on the x axis ,we have to substitute 0 in the place of y in the given equation
QR.

2x-3y+9=0
=2x-3(0)+9=0

=22X+9=0
=2x =-9
-9
2 = —
2

Therefore,the point Q becomes (_?9, 0)

Now to find the equation of PR, where P is (0,3) and Q is (?,O),We

have to use,
y=—n  X7X%
Y2—"¥"1 X 7%
y—3  x-0
2oz =
2
y—3 X
=7 T =
2

=—(y—3) = -3(x)

= -9y + 27 = 2(-3x)

= -9y + 27 = -6Xx

=-9y +27+6x=0

= 2x-3y + 9 = 0(Divide by 3 on both the sides)

Exercise 5.6

1. Question

The midpoint of the line joining (a,- b) and (3a, 5b) is
A. (-a, 2b)

B. (2a, 4b)

C. (2a, 2b)

D. (-a,- 3b)

Answer

The midpoint of the line joining (a,- b) and (3a, 5b) is

a+3a -b+5b X, +Xo Vi + Ve

- ,(mid point of line segment iST’T; where (x1,y1l) and (x2,y2) are end points of the line
segment)
. 4a 4b
I-e-(?’?)
= (2a,2b)

2. Question
The point P which divides the line segment joining the points A(1,- 3)and B(-3, 9) internally in the ratio 1:3 is
A. (2,1)



B. (0, 0)

D. (1, -2)
Answer
Here P divides the line segment joining the points A(1,- 3)and B(-3, 9) internally in the ratio 1:3.

Therefore coordinates of P are

x, — Xmsrlaxs o Kixg +K2x%4\yhere k1 and k2 are the ratio in which the line is divided.
P k1 +kz B k1 +kz

Now we substitute the values :

. _1(=3)+3(1) _1(=3)+3(1)
X = 1+z T = 1+3
- _ -3+3 _ -3+3
X =7y ¥V T,
- B 0
p =¥ T3

=X, =0y,=0
3. Question

If the line segment joining the points A(3, 4) and B (14,- 3)meets the x-axis at P, then the ratio in which P
divides the segment AB is

A 4:3

B.3:4

C.2:3

D.4:1

Answer

Here the line segment joining the points A(3, 4) and
B (14,- 3)meets the x-axis at P.

Therefore coordinates of P are

x = Hixptkix, — Kixs + K% \where k1 and k2 are the ratio in which the line is divided.

P ki+k2z "P kil +k2

Now,

k1(14) + k2(3) k1(—3) + k2(4)
T T e P ke
14k1 + 2k2 —3k1 +4k2
=X = , =
p K1+ k2 k1 +k2

(here Yp=0- the line meets the x-axis at P)

—3k1 + 4k2

e -0
= -3kl +4k2 =0

= -3kl = -4k2

ki 4
= = =
k2 3

4. Question



The centroid of the triangle with vertices at (-2,- 5), (-2,12) and (10, - 1)is
A. (6, 6)

B. (4, 4)

C.(3,3)

D. (2, 2)

Answer

Given the triangle with vertices at (-2,- 5),

(-2,12) and (10, - 1).

»

The centroid of the triangle ABC is (xl ha 3"32 T Xa 1"1”"32”"3)

~. centroid of the given AABC is(_2 i (_:] t10 5+ 1; ha (_13)

e (2,9 =(22)

5. Question

If (1, 2), (4, 6), (X, 6)and (3, 2)are the vertices of a parallelogram taken in order, then the value ofx is
A. 6

B.2

C.1

D.3

Answer

Here we have the parallelogram with vertices

(1, 2), (4, 6), (x, 6)and (3, 2).

Let the vertices be A(1,2),B(4,6),C(x,6) and D(3,2)

Since the vertices are taken in order AC and BD are the diagonals of theparallelogram.
In a parallelogram diagonals bisect each other.

~.Mid-point of AC = Mid-point of BD

Mid-point of two points (x;,y1) and (x5,y5) is

(Xl +X ¥yt Yz)
2 ! 2

Here Mid-point of AC =(1;",2;r’) = (1;“,3) - (1;’4)___(1)

Mid-point of BD = (?5;2) =LY = a0

(1) =(2)

(574 = G4)

Now we will equate the corresponding coordinates.

_1+x_Z
"2 2
=2(1 +x)=7x%x2

=2 +2x =14



6. Question

Area of the triangle formed by the points (0,0), (2, 0)and (0, 2)is

A. 1 sqg. units

B. 2 sq@. units

C. 4 sq. units

D. 8 sqg. units

Answer

Here we have the triangle with vertices (0,0), (2, 0)and (0, 2).

Area of the AABC with vertices as A(x1,y1),B(x2,y2) and C(x3,y3) is

1
Area = IE (X1 (y2—y3) + X(yz—y) + x3(y1 —¥2))I
Let us say the vertices are A(0,0),B(2,0) and C(0,2).

Area = |1 0(0—2) + 2(2—0) + 0(0—0))]
2

= Area = |2 (0(=2) + 4 + 0)
= Area = |2 (0 + 4)|
= Area = |§(4)|

= Area = 2 sq.units

Hence Area is 2 sq.units.

7. Question

Area of the quadrilateral formed by the points (1,1), (0,1), (0, 0)and (1, 0)is

A. 3 sQ@. units

B. 2 sq. units

C. 4 sqg. units

D. 1 sq. units

Answer

Here we have the quadrilateral formed by the points (1,1), (0,1), (0, O)and (1, 0).
We have to calculate the Area of the quadrilateral with vertices as A(1,1), B(0,1), C(0, 0)and D(1, 0)

Let us divide the quadrilateral into 2 triangles,so Area of the quadrilateral will be sum of Areas of two
triangles.

Let us say one A is ABC and other A is ADC

Now Area of AABC is
1
Area = IE (x1(y2—y3) + x2(y3—yl) + x3(y1—y2))|

When we substitute the values of the coordinates of the vertices

as A(1,1), B(0,1), C(0, 0),we get



Area = |E(1(1—0) +0(0-1) + 0(1—- 1)
2

= area = [F(1+ 0+ 0) =2

Now Area of AADC with vertices A(1,1), D(1, 0)
C(0, 0) is

Area = |E(1(0—0) +1(0—-1) + 0(1-0))
2

> Area = [Z(0—1+ 0)] =2

Hence area is 1 sq.units.

8. Question

The angle of inclination of a straight line parallel to x-axis is equal to
A. 0°

B. 60°

C. 45°

D. 90°

Answer

Since the line is parallel to x-axis makes an angle of

0 degree with x-axis,the angle of inclination becomes 0°.

9. Question

Slope of the line joining the points (3,- 2)and (-1, a) is — =, then the value of a is equal to

b |

Al
B. 2
C.3
D. 4

Answer

Slope of the line joining the points (3,- 2)and (-1, a) is —

b |

Slope of the line with end points as (x1,yl) and (x2,y2)

. 2-v1
ism = I,
x2—-x1
. a—(-2 a+2
..111 p— g p—t
-1-3 —4
. -3
Givenm = —.
2
a+2 _ —3
-4 2

=2(a + 2) =-3(-4)
=>2a+4=12
= a + 2 = 6 (Divide by 2 on both the sides)



=2a=6-2=4
La=4
10. Question

Slope of the straight line which is perpendicular to the straight line joining the points (-2, 6)and (4, 8)is equal
to

A.

] —

0 W
W
w

| =

Answer
The straight line is perpendicular to the straight line joining the points(-2, 6)and (4, 8).

The slope of line joining the points (-2, 6)and (4, 8) is m1.

: 2-y1 8-6 2 1
jeeml = &% 2% _ 2 _ =
x2—x1 4—{-2) 6 3

Now the perpendicular line will have the slope m2 and as
the product of the slopes of 2 perpendicular lines is -1.

mlxm2 = -1
1

=>-xm2 = —1
a2

=>m2=-3

11. Question

The point of intersection of the straight lines9x-y-2=0and2x+y-9=0is
A.(-1,7)

B. (7,1)

C.(1,7)

D.(-1,-7)

Answer

We can get the point of intersection of the straight lines9x -y -2 = 0and 2x + y - 9 = 0 by solving these
equations.

9x -y -2 =0 from (1)
2x+y -9 =0 from (2)

1ix-11 =0
=1lx =11
=>x=1

Substitute x = 1 in 9x-y-2 = 0.
=9(1)-y-2=0
=9-2-y=0

=>7=yory=17



. The point of intersection is (1,7)

12. Question

The straight line 4x + 3y - 12 = 0 intersects the y- axis at
A.(3,0)

B. (0, 4)

C.(3,4)

D. (0, - 4)

Answer

When the straight line 4x + 3y - 12 = 0 intersects the y- axis ,then the x coordinate of that point is 0.Thus
the point is(0,y).

Now we will substitute (0,y) in the equation for the straight line
4x + 3y - 12 = 0.
=4(0) + 3y-12 =0

=3y-12=0
=3y =12

3
Hence the intersection point is (0,4).
13. Question

The slope of the straight line 7y - 2x = 11 is equal to

—

A —

2| -

1 |

O
~1]| 2

O
|
1| e

Answer
The slope of the lineax + by + c=0 s

coefficient of x
m=——————
coefficient of ¥

. slope of the straight line 7y - 2x = 11 is equal to

(=2) 2
m = =3

14. Question
The equation of a straight line passing through the point (2 , -7) and parallel to x-axis is
A x=2

B.x=-7



Cy=-7
D.y=2

Answer

The equation of the straight line passing through the point (x1 , y1) with slope as m is

(y-y1) = m(x-x1)

So here the straight line passing through the point (2,-7) and parallel to x axis is
(y-(-7)) = 0(x-2) (Slope of the line parallel to x axis is 0)

=2y+7=0

sy =-7

15. Question

The x and y-intercepts of the line 2x - 3y + 6 = 0, respectively are

A.2,3

B.3,2

C.-3,2

D. 3,-2

Answer

The x -intercept can be found by substituting y = 0 in the equation 2x-3y + 6 = 0.
=2x-3(00+6=0

=22x+6=0

=2X = -6

2

Now to calculate the y-intercept,substitute x = 0 in the equation 2x-3y + 6 = 0.

i.e.2(0)-3y + 6 =0

>-3y+6=0
= -3y = -6
=>y=:—:=2

. x-intercept is -3 and y- intercept is 2 i.e.(-3,2).

16. Question

The centre of a circle is (-6, 4). If one end of the diameter of the circle is at (-12, 8), then the other end is at

A. (-18, 12)
B. (-9, 6)
C. (-3, 2)
D. (0, 0)

Answer

Here the centre of a circle is (-6, 4) and one end of the diameter of the circle is at (-12, 8).

As (-6,4) is the center of the circle it becomes the mid -point

of the diameter.



. (x1+x2 vi+y2
o,

. ) is the mid-point or the center of the circle.

Lx1+(-12) y1+8
2

x1-12 1+8
= 5 = —6 andFT =

= x1-12 = -6x2 =-12

=>x1=-12+12=0

yi+8

Now, = 4

=yl +8=4x%2

=>yl=8-8=0

Hence the other end of the diameter is (0,0).
17. Question

The equation of the straight line passing through the origin and perpendicular to the straight line2x + 3y - 7
=0is

A.2x+ 3y =0

B.3x-2y=0

C.y+5=0

D.y-5=0

Answer

The straight line is passing through the origin and perpendicular to the straight line 2x + 3y -7 = 0.
Since the straight line is perpendicular to the straight line

2x + 3y - 7 = 0,the product of their slopes will be equal to -1.

Slope of 2x + 3y-7 = 0 is m1.

. 2
ml = 3

.. slope of the perpendicular line will be m2.

Now mlxm2 = -1

-2
=?><1112 = —1

>m2 = 2

2
The equation of the line passing through (x1,y1l) and slope as m is:
(y-y1l) = m(x-x1)

. The equation of the line passing through the origin(0,0) and slope asg is:

3
(y—0) = ;(x—0)
= 2(y-0) = 3(x-0)
=2y = 3x-0
= 3x-2y =0

18. Question



The equation of a straight line parallel to y-axis and passing through the point (-2, 5) is
A.x-2=0

B.x+2=0

C.y+5=0

D.y-5=0

Answer

The straight line parallel to y-axis and passing through the point (-2, 5) will have slope as tan 90°.
(- Slope of a line is tan 6, where 0 is the angle formed by the line with the x-axis)
Equation of a line passing through (x1,y1) is

(y-y1) = m(x-x1),where m is the slope.

Here m = tan 90°.

i.e.

(y-5) = tan 90°(x-(-2))

=(y=5) = =(x + 2)

=0(y-5)=x+2

=20=x+2

orx+2=0

19. Question

If the points (2, 5), (4, 6) and(a, a) are collinear, then the value ofa is equal to

A. -8

B. 4

C.-4

D.8

Answer

Here we have the points (2, 5), (4, 6) and(a, a) collinear.

.. Area of triangle formed by these vertices is 0.Let us say that the vertices are A(2,5),B(4,6) and C(a,a).
1
Area = |5(x1(y2—y3) + x2(y3—yl) + x3(y1—y2))|
= Area = [(2(6—a) + 4(a—5) + a(5-6))| = 0
=>[2(12-2a + 4a—20 + 5a—6a)| = 0
2
1
=[-8 +a)| = 0
=-8+a=2x0
=>-8+a=0
=a=28

20. Question

If a straight line y = 2x + k passes through the point (1, 2), then the value ofk is equal to



A.0

B. 4
C.5
D.-3
Answer

When a straight line y = 2x + k passes through the point (1, 2), then the value ofk can be obtained by
substitutingx =1andy =2

in the equation of the straight liney = 2x + k.

i.e.2=2x(1)+k

= k + 2 = 2 (commutative property)

=2k=2-2=0

21. Question

The equation of a straight line having slope 3 and y-intercept -4 is
A.3x-y-4=0

B.3x+y-4=0

C.3x-y+4=0

D.3x+y+4=0

Answer

The equation of a straight line having slope m and y-intercept as c is
y=mx+C

Now ,when slope is 3 and y-intercept -4 then equation of the straight line will be
y = 3x + (-4)

=Yy = 3x-4

22. Question

The point of intersection of the straight linesy = 0and x =-4is

A. (0,- 4)

B. (-4, 0)

C. (0, 4)

D. (4, 0)

Answer

The straight line x = -4 is a line parallel to y-axis and

perpendicular to x-axis and it intersects the x-axis or the straight
liney = 0 at (-4,0).

23. Question

The value of k if the straight lines 3x + 6y + 7 = 0 and 2x + ky = 5 are perpendicular is
Al

B.-1

C.2



o
|J|l—‘

Answer

When the straight lines 3x + 6y + 7 = 0 and 2x + ky = 5 are perpendicular the product of their slopes should
be equal to -1 .

Slope of 3x + 6y + 7 =0 is:

coefficient of x

ml=—->=25(m=—
B & 2’ coefficient of y

Slope of 2x + ky = 5 is:

2

m2 = ——
k

Now we have m1 x m2 = —1.

. when we substitute the values of m1 and m2 we get:

-1 -2 .
_x_ P g—
2 k

1
=1=(-1)xk
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