Firstly, we solve the equation (i) and (ii)
Xx+y=6...()

x—3y =2 ...(ii)

Subtracting eq. (ii) from (i), we get
X+y—-x+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 in

Now, we solve e Clqss24
x—3y =2 ...(ii)
B5x — 3y = -2 .. (iii)
Subtracting eq. (ii) from (iii), we get
bx—-3y—x+3y=-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)

B5x — 3y = -2 .. (iii)

Xx+y=6...()

From eq. (i), we get

X=6-y

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 we get

X+4=6

>x=6-4
>x=2

Thus, AC and AB intersect at (2, 4)

class24

So, vertices of triangle ABC are: (5, 1), (-1,-1) and (2, 4)



-

4 4 7 4 5 4 3 -2 -
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1
2
L
2
L
2
3
2

=12 sq. units [, area can’t be negative]

2{(1)(1) - ()(-1)} = 4{(5)(1) - () (-1} + 1{(5)(-1) - (1)(-1)}]

[2{1+1}-4{5+1} +1{-5+1}]

4-24-4]

|-24]]



Q. 7. Find the area of the triangle formed by the lines x=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 (ii), we getx=0and y = 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

e e—
2

Thus. BC and AC intersect at

{ 1 \
—.1

\ 2 J

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)

So. vertices of triangle ABC are: (0.1). [%1] and(0,2)

—

1 .
= —S(. units
4
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=X...(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

2Xx—3x=4
>-x=4
>x=-4

Putting the value , we get CIUSS 24
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

=>-2x=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)

class24

0O 0 1
. Areaof AABC =% -2 =21
-4 -8 1

%_0—0+1{(—2)(—8)—(—2)(—4)}]

\



=4 sq. 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;_(O, 0)
4x -3y +5=0
-+ #_[ -
- D (a, b) B

Let the equation ofline 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...(i)

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 =

wl &L

Slopeof CD =—%

Now, Equation of line CD formed by joining the points C(0, 0) and D(a, b) and having

3
the slope — = is

y2 —y1 = m(X2 — X1)

:>b-0=—%(a
" class24

= 3a+4b =0 ...(ii)

Now, our equations are
4a-3b+5=0...(i)

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
—>Da=——=——
23 5

Putting the value of a in eq. (ii), we get

3[—i}+4b=0
5
12
=>-"—"—+4b=0
=-12+20b=0
= 20b=12
2 class24
20
::»b:é
5

55

- -

Hence. the coordinates of D(a. b)is[—i.é]

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 ine 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 peint:D be (a, b)
Also, point D(a, b) lies'onthe 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(a+?2)
>b-3=-4a-8

=4a+b+5=0..(i)

Now, our equations
class24
and4a+b+5=
Multiply the eq. (ii) by 4, et
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

=Ha=——
17

Putting the value of a in eq. (i), we get



27

———4b+7=0
17
—27-68b+119
=3 =9
17
=92-68b=0
= -68b = -92
~
:>b=9—"
68
-
::>b=£
17

| - 27 23
Hence. the coo (a, b)is| —.—
, [c‘lﬁd s24

edians of a triangle whose sides are given by
-Sy+4=0andx-3y-6=0.

the equations 3
Answer : The given equations are
3x+2y+6=0...(I)

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



4

x-3y-6=08C=(42,-16)

2-Sy+4=0

Firstly, we solve the equation (i) and (ii)

3x+2y+6=0 ...

class24

by 3, we get

2x—-5y+4=0..
Multiplying the eq.
6x+4y+12=0...A
6x—15y+12=0...B

Subtracting eq. (B) from (A), we get
6x+4y+12-6x+15y—-12=0

=19y =0

=y =0

Putting the value of y = 0 in eq. (i), we get
3x+20)+6=0

>3x+6=0

= 3x=-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
2x—6y—12=0 ...(iv)

Subtracting eq. (iv) from (ii), we get
2x—by+4-2x+6y+12=0

>y+16=0

=>y=-16
Putting the value ii), we get C I a SS 24
2x—5(-16) + 4 =
>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=—1—1—

Putting the value of y in eq. (iii), we get

x—3(~zi]-6=0
11

2
:>x+l'i—6:
I class24
11
66— 72
= X=
11
6
=>X=——
11
. 6 24
Thus, AC and AB intersect at| —.——
11 11
. . 6 24
So. vertices of triangle ABC are : A[_ﬁ'_ﬁ)' B(-2.0) & C(-42, -16)

Let D, E and F be the midpoints of sides BC, CA and AB respectively.



Al )

Then the coordinates of D, E and F are

Coordinates of D =

—42+(-2) -16+0
2 2

class24

y |
—42+(—£) —16+(—£}
11 11

Coordinates of E =

-8 6
11 11

2 p




_(-462-6 —176—24)

\ B ' x
(468 _200)
\ 2" =B
_(_234 _100}
11 11
-£+(-—2) ——ﬁ.{.o
Coordinates of F = | —L1 n ) l;

class24




The equation of median AD is

(= :'8'('%) (6
’ ( 11] _22_( 6][ ( 11”

11
—88+24
= +24— 11 x+£
y 11 —222+6 11
11
24 —64( 6}
=Dy $— = X+—
11 =216 11

class24

16 24 96

59 11 59x11

s 16x—-59y 1416-96
59 59x11

=16x —59%y =%

= 16x — 59y = 120

The equation of the median BE is



11
_100
=Y =g 5 (x+2)
11
~100
=—(x+2
y=—c(x+2)

23 5
=>Dy=—"oA(Xx+
4 58( )

= 58y = 25x + 50

class24

= 25x - 58y + 5

The equation of m

a8
11
Y_(_16)_ 14: I:X_(_42)]
=t
11
-176+12
= 11 )
=y+16 -—_462+14(x+4h)
11

—164
=>v+16=—(x+42
y YTy )



41
112

=>y+16=

(x +42)

= 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 +k

>3=X+1and-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+Kk

>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=sYgk

>-3=X+2and5=Y + (-1)

=>X=-bandY =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=3and¥Y =-2

~X=X+handy=Y +Kk

>-4=3+hand2=-2+Kk

>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
(1,1).

X2+ xy-3x-y+2=0

Answer : Let the new origin be (h, k) = (1, 1)

Then, the transformation formula become:
x=X+1andy=Y +1

Substituting the value of x and y in the given equation, we get
X2+xy—3x—-y+2=0

Thus,
X+1pP+(X+1)(Y+1)=3X+1)=(Y+1)+2=0
5X2+1+2X)+ XY +X+Y+1-3X-3-Y-1+2=0
5X2+1+2X+XY-2X-1=0

=>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—-y2—-x+y=0

Answer : Let the new origin be (h, k) = (1, 1)

Then, the transformation formula become:
x=X+1andy=Y +1

Substituting the value of x and y in the given equation, we get
Xy —y?=x+y=0

Thus,

XY +1) = (Y +12=(X+1)+ (Y +1)=0



SXY+X+Y+1-(Y2+1+2Y)=X-1+Y+1=0
SXY+X+Y+1-Y2-1-2Y-X+Y=0
=>XY-Y?2=0

Hence, the transformed equation is XY —Y2=0

Q. 8. Find what the given equation becomes when the origin is shifted to the point
(1,1).

X2-y2-2x+2y=0

Answer : Let the new origin be (h, k) = (1, 1)

Then, the transformation formula become:
x=X+1andy=Y +1

Substituting the value of x and y in the given equation, we get
X2 —y2-2x+2y=0

Thus,

X+12 = (Y+1)P2=2(X+1)+2(Y +1)=0

S X2+1+2X)—(Y2+1+2Y)=2X-2+2Y+2=0
SX2+1+2X-Y?2-1-2Y-2X+2Y=0
=>X2-Y2=0

Hence, the transformed equation is X2 -Y2=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+1andy=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
S>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 originibe (h, k) = (1,.-2)

Then, the transformatien formula become:
x=X+1andy=Y+(-2)=Y-2

Substituting the value of x and y in the given equation, we get
2x2+y2—4x+4y=0

Thus,

2(X+ 1P+ (Y =2 -4(X+1)+4(Y-2)=0
22X2+1+2X)+(Y2+4-4Y)-4X-4+4Y-8=0
S5 2X2+2+4X+Y2+4-4Y -4X+4Y -12=0
=22X?+Y2-6=0

=>2X?+Y?=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 =0 and 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 (ii), we get
2x—3y+4-2x+4y-6=0

>y-2=0
S>y=2

class24

Putting the value ©

x—2(2)+3=0
>x-4+3=0
=>x-1=0
=>x=1

Hence, the point of intersection P(x1, y1) is (1, 2)



A=(12)

B=(4 5

Let AB is the line drawn from the point of intersection (1, 2) and passing through the
point (4, -5)

Firstly, we find the g ine joining the points (1, 2) and (4, -5)

class24

Slope of line joiy oints =221
R

Ay 5y Y

AR T4 3

Now, we have to find the equation of line passing through point (4, -5)

Equation of line: y — y1 = m(x — x1)

=y ~(=5)=-1(x~4)

:>y+5=—-§(x—4)

= 3y +15=-7x + 28



=>7x+3y+15-28=0
=>7/x+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...(i)

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 (ii), we get

2Xx—2y—-2x—-y=14-2



>-3y=12

>y=-4

Putting the value of y in eq. (i), we get
x—(-4)=7

=>x+4=7

=>x=7-4

=X =3

Hence, the point of intersection P(x1, y1) is (3, -4)

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)

Y2— ¥
Xy =X

Slope of line joining two points =



Now, we have to find the equation of the line passing through the origin

Equation of line: y — y1 = m(x — x1)
=y-0 =—§(x-0)

=3y =-4x

=24x+3y=0

Hence, the equation of the line passing through the origin is 4x + 3y =0

-10 - £ -7

Q. 3. Find the equation of the line drawn through the point of intersection of the
-2
lines x+y=9and2x -3y + 7 =0 and whose slope is i



