CHAPTER EIGHT

TRANSFORMATION

Introduction:

There are various types of transformation and the types to be considered are:

1. Translation . 3. Rotation.
2. Reflection. 4. Enlargement.
Translation:

- This is the types of transformation in which every point moves the same
distance, and in the same direction.
- Under translation, the lengths of lines and the sizes of angles do not change
- This implies that if a figure undergoes translation, its size as well
as its angles remain unchanged.
- Ifthe point (x, ) is translated by the vector (), then
(x,y) —>(x+a,y+Db),
ie (x, y) tranlation by vector ;) ~(x+a,y+b).

Example (1)
If (x, y)is translated by the vector (i) then

(x,y) »(x+1,y+4).
Example (2)

If (2,5) is translated by the vector (é) then

(2,5) »(2 + 1,5 + 3).
(2,5) »(3,8).
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N/B: The point (3, 8) is called the image of the point (2, 5).

Reflection :

The reflection of a point or a figure can only be described, only when the position
of the mirror line is well defined or known.

Under this type of transformation, the sizes of angles as well as the lengths of lines
remain unchanged.
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- The graph whose equation is x = 1, is a straight lines which is perpendicular
to the x-axis, and passes through the point 1 on the x-axis.

- Also the line x = -2 passes through the point -2 on the x-axis.

- The y axis is also the same as the line x =0
Types of reflections:

There are various types of reflections, and those to be considered are:

1. Reflection in the y-axis or line x = 0:
- Forsuch a reflection,

(x,y) > (—x,¥).

Example (1).

P (2, 5) reflection in the y- axis JP1(-2,5).
Example (2)

If the Q(3, 8) undergoes a reflection in the line x = 0, then for its image Q;,

Q(3,8) > 01(—3,8).

2. Reflection in the line y = b:
For such a reflection, (X, y) ——» (X, 2b —y).
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Example (1)

If the point (2,4) undergoes a reflection in the line

y = 3, then
(2, 4) reflection in line y = 3 {2, 2(3) -4}
(2.4) > (2,6 4)
(2,4) > (2,2).
Example (2)

If the point Q(2,3) undergoes a reflection in the line y = 5, then for its image Qu,

(X, y) reflection in the line y =b (x, 2b —y),

= Q(2,3) reflection in line y = 5Q1{2, 2(5) -3}
Q(2, 3) > Q1(2,10-3)

Q(2, 3) > Qu(2,7).

N/B: In this case, (X, y) =(2,3)andy=b

becomes equal to y = 5.
Therefore x = 2,y =3 and b = 5.
There values are the substituted into the formula

(x, y) reflectioninliney=Db (x, 2b -y).

3. Reflection in the x-axis or the line y = 0:
- Forsuch areflection,

(x, y) reflection in x-axis (X, -y)

Example (1) ]

If P(4, 3) undergoes a reflection in the x-axis, then its image P is given by
P(4,3) reflection in x-axis P1(4,-3).
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Example (2)

If the point A(-3,-4) undergoes a reflection in the x-axis, then its image A, is given
by A(-3, -4) reflection in a-gxis Au(-3, 4).

y - axis
- 13— — —y=3
— — 1T2—— —y=2
_— — +1— — —y=1
X - axis y=0
- — T-1 —y=-1
——-t-2———y=-2

- The line graph whose equation is y = 3, is a straight line which is perpendicular
to the y-axis, and passes through the point 3 on they-axis.

- Also the line y = -2, passes through the point -2 on the y - axis.
- Lastly the x- axis is the same as the line y = 0.

4. Reflectioninline y = x, or the line y-x =0, or line -y = -X:
- The line y = x is the same as the line y-x =0, or the line -y = - X
- Forsuch areflection,

(x,y) reflectionin line y = x R (y, X).

Example: if the point P(3, 5) undergoes a reflection in the line y = x, then for its
image P1,

P(3,5) reflection in line y = x  Pa(5, 3).

The line y = x is shown next:
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5. Refle.ctionin the line y = -x or the liney + x =0 or the line —y = x:
- The line y = -x is the same as the line y + x =0, or the line -y = x.
- Forsuch areflection,

(x, y) reflectioninline y = -x - (-y,-x).

|

Example (1)
If the point B(2, 5) undergoes a reflection in the line y = -x, then for its image B;,

B(2,5) reflection in line y = -x_ B1(-5, -2).

Example (2)

If the point C(-3, -2) undergoes a reflection in the line
y + x =0, then for its image

C(-3, -2) reflection in line y + x =0 , C4(2, 3).

- Next is a diagrammatic representation of the line
y=-Xx
y

y:-x.>\/
‘ X

N/B: The line x = a is a straight which is perpendicular to the x-axis, and passes
through the point a, on the x-axis.

Also the line x = b is perpendicular to the x-axis, and passes through the point b on
the x-axis.
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6. Reflection in the line x = a:
If the point (X, y) undergoes a reflection in the line x = a, then
(x, y) reflection in line x = a (2a— X, y).

Example (1)

If the point (4, 3) undergoes a reflection in the line x = 5, then (X, y) = (4, 3)
and x = a becomes equal to x =5. Therefore x=4,y=3anda=5

From (X, y) reflection in line x=a_(2a-x, y).

(4, 3) reflection in line x = 5 {2(5)-4, 3}.

4, 3) » (10— 4, 3)
4, 3) » (6, 3).
Example (2)

If the point p(-3, 4) undergoes a reflection in the line
y = 8, then for its image P,

P(-3,4) reflectioninline y=8 P1{2(8) — (-3), 4}

P(-3, 4) > P1(16 + 3, 4).

P(-3, 4) > P1(19, 4).
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