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Unit 3
Co-ordinate Geometry

Chapter 12
Reflection

POINTS TO REMEMBER

1. Co-ordinate Axes

The position of a point in a plane is determined by two fixed mutually perpendicular straight liné
X' OX and YOY', intersecting each other at a point O.

These lines are called the co-ordinate axes or Axes
of Reference.

The horizontal line X'OX is called the x-axis. Y4
The vertical line YOY" is called the y-axis. 3
The point O is called the origin. 5
We fix up a convenient unit of length and starting 1
from the origin as zero, mark off equal distances on < O N
x-axis as well as y-axis. X=g '=a =] B 1, 233 X
The distances measured along OX and OY are taken ‘ o
as T while those along OX' and OY" are taken -3
as negative, as shown in the adjoining figure.
2. Co-ordinates of a Point | Y'y
Let P be a point in a plane.
Let, the distance of P from y-axis = a units. Y4
And, the distance of P from x-axis = b units. il <ty :(. o)
Then, we say that the co-ordinates of P are (a, b). A i I
a is called the x-co-ordinate or abscissa of P. E |
b is called the y-co-ordinate or ordinate of P. )‘:, ; T X
We say that P (a, b) is a point. Yy

Distance of any point on x-axis from x-axis is 0.
.. Co-ordinates of each point on x-axis are (x, 0).
Distance of any point on y-axis from y-axis 1s 0.

. Co-ordinates of each point on y-axis are (0, y).
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3. Equation of Lines :

About the equation of a line, we shall study in the next chapter. However, rem ember the following.
(/) The line x = 0 means y-axis.

(ii) The line y = 0 means x-axis.

(iii) The line x = @ means the line parallel to y-axis at a distance a from it.
(iv) The line y = b means the line parallel to x-axis at a distance b from it.
Reflection :

Image of An Object In a Mirror

When an object is placed in front of a plane mirror, then its image 1s fomned at the same distance
behind the mirror as the distance of the object from the mirror.

Image of a Point in a Line

For finding the image of a point P in a line AB, we consider

the line as a plane mirror and P as the object. Now, we find a i
point P’ on the other side of AB, such that P’ is at the same
distance from AB as P is from it.

Thus, the image of a point P in a line AB is a point P’ such that AB 1s the perpendicular bisector of PP".
Thus, AB L PP’ and if PP’ cuts AB in M, then PM = MP'.

._i 5. Image of a Point in a Point / ;
| The image of a point P in a point M is a point ~,
| P’ such that M is the mid-point of PP". 3
Reflection : The transformation R, which maps a point P to Cp
its image P’ in a given line (or point) /, is called a reflection in
[

Thius R, (F) = F'.
We shall represent :
(i) Reflection in x-axis by R, ;

(ii) Reflection in y-axis by R, ; Y+ P(xy)
(iii) Reflection in the origin by R,

(a) Reflection in x-axis St M e
Let P(x, y) be a point in a plane. Draw PM L OX, meeting it at M. X O i X
Produce PM to P’ such that MP = MP'. i
Then, P’ is the image of P when reflected in x-axis. 4 P’ (x,~y)
Clearly, the co-ordinates of P’ are P’ (x, — ).

- P (x, y) when reflected in x-axis, has the image P’ (x, — »). of
R (X, ) = (%, ))- | 15/
e A : P'(x,-y) P(x.y)

(b) Reflection in y-axis Ll &

| T N
Let P (x, y) be a point in a plane. B >
Draw PN L OY meeting it at N. X' W X
Produce PN to P’ such that NP’ = NP. |
Then, P’ is the image of P when reflected in y-axis. | 3
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& Clearly, the co-ordinates of P’ are P’ (-x, y).

M . P (x, y) when reflected in y-a axis, has the image P’ (—x, y). l
¥ . R (%)= ()
(c) Reflection in the Origin v
Let P (x, y) be a point in a plane. P(x.y)
Join PO and produce it to P" such that OP’ = OP. | - Nz /ly N
Then, P’ is the image of P when reflected in the origin. A L/, CEMsLX
Clearly, the co-ordinates of P’ and P’ (—x, — y). Pl _y‘i’“
v

" P (x, y) when reflected in the origin, has the image P’ (-x, y).
"R, (%) =(=x))
6. Invariant Points :

A point P is said to be invariant with respect to a given line /, if the image of P in the line / is P
itself. This happens when P lies on the line /.

7. Combination of Reflections :

(/) Reflection of P (x, y) in y-axis followed by reflection in x-axis. We denote the combined
transformation by R,.R;, and operate it as under.

(R, R) (5, ) =R, [R, (x, »)]

- = H -
. i L v s
T s A 2 i
4 -\ X I-r " ik

L
i
"l N e

R W y

P AN R

(#7) Reflection of P (x, y) in x-axis followed by reflection in y-axis : We denote it by R .R
and in a manner similar as above, we can show that :

R,. R, =R,

g =R, (-, ) [ R, (x. ») = (=, )]
»; = (=%, 3) 3 Rgix: Y) [+ R, o2y p)i= (i)

% IR ER e

o

¥ P _
P iy M‘;"ﬁ

Thus =R, .R =Ry By R

(éii) Reflection of P (x, y) in x-axis followed by reflection in origin : Clearly, it will be
denoted by R .R, and we have

(RoRy) (x, ¥) = R, [R, (x.y)]
=R, (x,-y)
= (=, =R, (x, ).
-R,.R, =R,
(iv) Reflection of P (x, y) in y-axis followed by reflection in origin : The combined reflection
is R, Ky and in a manner similar as above, we can show that :

R, R, =R,
. Similary, R R, =R
;}; and _ Ry R, R,

e
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EXERCISE 12 (A)

Q.1. Draw co-ordinate axes and represent the

Sol.

Q.2.

Sol.

following points :

(i) A (2,4) (i) B (-1, 3)
(i) C (4,-3) (@)D (3,-4)
(v) E (0, 6) (vi) F (-2, 0)

The points A, B, C,D, Eand F are plotted
on the graph by taking XOX' and YOY’
as axes : :

9
1L

S an

1
1
[4b]
-~
S 2

1 e
D
'l b]

O,—4)

I'¥

On which axis does the following point
lie ?

(@A) P (3, 0)
(iii) R (-2, 0)
@ P (3,0

. Its =0

. P lies on x-axis.

Q (0, 4)

o Its x =0,

. Q lies on y-axis.

R (-2,0)

cIts y =0,

. R lies on x-axis.

S (0, -3)

cItsx=0

. S lies on y-axis. Ans.

(i) Q (0, 4)
(iv) S (0, =3)

_ Find the distance of each of the

following points from x-axis and y-axis:

(i) A (7,4) (i) B'(3,—2)
(iii) C (-4, -2) (iv) D (-3, 6)
Sol.
(i) Point A is 4 units from x-axis and 7 units
from y-axis.

(if) Point B (3, —5) is 5 units from X-axis
and 3 units from y-axis.

(iii) Point C (-4, —2) is 2 units from x-axis
and 4 units from y-axis.

(iv) Point D (=3, 6) is 6 units from X-axis
and 3 units from y-axis. Ans.

Q.4 A point lies on x-axis at a distance of 4
units from y-axis. What are its co-
ordinates of this point ?

Sol. . The point is on x-axis
soitsy=0
. The point is at a distance of 4 units
from y-axis
citsx =4
Hence, co-ordinates of the point will be
(4, 0) Ans.

Q.5. A point lies on y-axis at a distance of 5
units from x-axis. What are the co-
ordinates of this point ?

Sol. ‘. The point is on-y axis.
sy

:. The point is 5 units from x-axis.

sy =D
Hence, co-ordinates of the point will be
(0, 5) Ans.

Q.6. What do you mean by the line :
@)x=07? (i)x=47?
@) y=07 (ivyy=4?
V)x=-37 (Vi)y=-27

Sol. (i) 'wx=0
- It is y-axis.

i) o x =4

- It is a line parallel to y-axis at a distance
of 4 units to right of 1t.
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(iii) -y = Sol. . The reflection 1s in y-axis and R, (x, y (
. It 1s x-axis. i il
) R . (i) Co-ordinates of the image of the pom
; 3, 8) will be (-3, 8
.. Itis a line parallel to x-axis at a distance G Sl ) .
F A b ite e A (if) Co-ordinates of the image of the pom
' 3
(v) x=-3 (—%JJ will be [E’ZJ
. It 1s a line parallel to y-axis at a : . 5
, , : (iti) Co-ordinates of the image of the point
| distance of 3 units to left of it. (5, ~7) will be (=5,=7) |
(VD) et - (iv) Co-ordinates of the image of the point
- Itis a line parallel to x-axis at a distance 1 1
of 2 units below x-axis. Ans. (_2:_?] will be (275)
EXERCISE 12 (B) (v) Co-ordinates of the image of the point
Q.1. Find the co-ordinates of the image of (6, 0) will be (-6,0) |
each of the following points under (vi) Co-ordinates of the image of the point
reflection in x-axis (0, —=5) will be (0, —5) Ans.
(D1(5,22) (it) (2, -5) Q.3. Find the co-ordinates of the image of
(iii) (-6, 4) () (21,:0) each of the following points under
v) (0, 7) vi) (=3, -5) reflection in the origin :
Sol. . The reflection is in x-axis and £, (x, y) @) (2, -3) (i) (-7, 2)
e (x: g y) 1
. (i) Co-ordinates of the image of points (@i5) -(—3,—6) (iv) (2,*—2*)
(5, 2) will be (5, -2)
(i) Co-ordinates of the image of points =] 0 B
(2, -5) will be (2, 5) () e L)
(iii) ?%'Oj;jinflltles O(f 6th:34)image of points Sol. .- The reflection is in the origin and
- will be (-
sl 7 | R, (%) = (=%, =)
(iv) f{;“og;lﬁ;}fe ':Ef lthg) image of points .. (i) Co-ordinates of the image of the point
BEes p B | (2, -3) will be (-2, 3)
(v) %0-70)11‘1:31& Le: (gf_ﬂ;f [Hlagerd gt (ii) Co-ordinates of the image of the point
: : -7, 2) will be (7, -2
(vi) Co-ordinates of the image of points : ).W : .) | :
(=3, ~5) will-be (=3},5) Ans. (iif) Co-ordinates of the image of the point
Q.2. Find the co-ordinates of the image of _ s _6.) Wik he ~\(3= 6.) )
each of the following. points under (iv) Co-ordinates of the image of the point
. . 2 . ! 1' 1
reflection in y-axis : : ( 2’5) B [_2,_5)
. Y 3 | |
() (3,8) (i) (_E-—- 2) (v) Co-ordinates of the image of the point
5 -5
(iit) (5, =7) (iv) (—2,—-3) - i |
: (vi) Co-ordinates of the image of the point
(v) (6, 0) (vi) (0, -5) 0, 9) will be (0, —9) Ans.
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4.

yol.

(if)
(iif)
(iv)
(v)

(vi)

-~
U‘.

Sol.

Find the co-ordinates of the image of each
of the following points under reflection
in the linex =0 :

1
(1) (E’ 5) (i) (-1, 2)
(ii7) (0, =3) (iv) (-3, -7)
(V) (—5: 9) (V!) (21 8)

.- The reflection is in the line x = 0 i.e.
y-axis and R}, (x, y) = (=x, »)
». (i) The co-ordinates of the image of

oot (22 v =
l1ep0mt 7°7 will be D)

The co-ordinates of the image of the point
Gele-2)villhe (1:2)

The co-ordinates of the image of the point
(0, =3) will be (0, -3)

The co-ordinates of the image of the point
(-3, =7) will be (3, -7)

The co-ordinates of the image of the point
(-5, 9) will be (3, 9)

The co-ordinates of the image of the point
(2, 8) will be (-2,8) Ans.

" Find the co-ordinates of the image of each

of the following points under reflection
in the line y =0

D4 =7) - (i) (-7, 4)

| 3]
(i) (-3, -8) (iv) (?—2‘)
™) (6, 7) (vi) (0,-3)
.+ The reflection is the line y = 0

i.e. x —axis and R (x, y)=(x,-y)

. (i) The co-ordinates of the image of the

(i)

point (4, —7) will be (4, 7).

The co-ordinates of the image of the point
(-7, 4) will be (-7, —4).

(iii) Theco-ordinates of the image of the point

(=3, -8) will be (3, 8).

(iv) The co-ordinates of the image of the point

e e
| (-i-ri*) mllbc(2= 2).

v)

(vi)

Q. 6.

(1)
(i7)
(iif)

Sol.

(i7)

(iif)

Q. 7.

(7)
(if)
(iif)

Sol.

(i7)

(iif)

The co-ordinates of the image of the point
(6, 7) will be (6, =7)

The co-ordinates of the image of the point
(0, -3) will be (0, 3) Ans.

The point P (-6, —3) on reflection 1n
y-axis is mapped on P'. The point P’ on
reflection in the origin is mapped on P"".
Find the co-ordinates of P'.

Find the co-ordinates of P".

Write down a single transfi Qrmation that
maps P onto P".

(i) - P' is the image of the point P
(-6, —3) in y-axis.

* The co-ordinates of P’ will be (6, =3)
as R, (x, ) = (=%, 7)

Again, P" is the image of the point P’
(6, =3) is the origin.

. The co-ordinates of P’ will be (-0, 3)
From (/) and (i7),

The single transformation that maps P
onto P’ is x-axis.

The point P (4, =7) 1s reflected in the
origin to point P’. The point P’ 1s then
reflected in x-axis to the point P".

Find the co-ordinates of P’

Find the co-ordinates of P".

ite down a single transformation that
maps P onto P"".

(i) .- P’ is the image of the point P

(4, —7) in the origin. |

- The co-ordinates of P’ will be (4, 7)
e Ry ==t )|

Again P” is the image of the point P’ in

the x-axis.

- co-ordinates of P” will be (-4, -7) as

R, (x,¥) = (x, )

From (7) and (i7), _

The single transformation that maps P

onto P"' 1s y-axis.
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Q.8. Use a graph paper for this question.

(i) The point P (2, —4) is reflected about
the line x = 0 to get the image Q. Find the
co-ordinates of Q. -

(ii) Point Q is reflected about the line y =0 to
get the image R. Find the co-ordinates of

R. :
(iii) Name the figure PQR.
(iv) Find the area of*figure PQR. (2007)

Sol. (i) Since the point Q is the reflection of
the point P (2, —4) in the line x = 0, the
co-ordinates of Q are (2, 4).

(ii) Since R is the reflection of Q (2, 4) about
the line y = 0, the co-ordinates of R are

(-2, 4).
(iii) Figure PQR is the right angled triangle
PQR.
5
,+ $hle-
}-1-
wtlﬁ- aJJEEUEE1IEEL > -I-I-l-l-— 4
\ﬂ\
\

| (A
(iv) Area of A PQR = 3 x QR x PQ |

1
-5 X 4 X 8 = 16 sq. units.
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Q. 9. (i)The vertices of a AABC are A (2, -
(-1, 2) and C (3, 0). This triang
reflected in x-axis to form AA'B'C’.
the co-ordinates of A”, B’ and C’. Ar
two triangles congruent ?

(i) The points P (-2,4), Q (3, 1) as
(6, 2) are the vertices of a triangle. A

is reflected in y-axis to form AP’(
Find the co-ordinates of P/, Q’ and |

Sol. (7) Vertices of AABC are A (2, -3), B
2) and C (3, 0) |
Plot the points A (2,-3), B (-1, 2) and €
0) on the graph
Join AB, BC and CA |
A (2, -3) is reflected in x-axis to A" (2,
B (-1, 2) is reflected to B’ (-1, -2) in x-a

» C (3, 0) is on x-axis
. The image of C will be C’ (3, 0) ‘
Now AABC is reflected in AA’B’C in x-a
. Co-ordinates of A’ are (2, 3), of B’ (-1,
and C’ (3, 0)
We see that AA'B’C is congruent to AAF

Y
*4 d i, 3.
""} | .r'?‘ 'H
4 hl_ y
A i
X : H'f.‘ X
= EEK N E N E) | -
Br b2
- A3
=]
e
(#1) . APQR is reflected in y-axis and

ordinates are P (-2, 4), Q (3, -1) and R ¢
2) ', Q" and R’ are the images of points
Q and R respectively in y-axis. :
. Co-ordinates of P’, the image of}
(—2,4) will be (2, 4),
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The co-ordinates of Q' the image of Q
(3,-1) will be (-3, -1) and co-ordinates
of R’, the image of R (6,2) will be
(=6, 2)Ans.

A (4, -2), B (0, 6) and C (-3,5) are the
vertices of a triangle. AABC is reflected
in the y-axis and then reflected in the
origin. Find the co-ordinates of the final
images of the vertices.

The vertices of a AABC are A4, -2),
B (0, 6), C (=3, 5) AABC i1s reflected in
the y-axis.

Q.10.

Sol.

. The co-ordinates of A’, the image of
A (4, -2) will be (-4, —2) and the co-
ordinates of B’, the image of B (0, 6)
are (0, 6) and the coordinates of C’, the
image of C (-3, 5) are (3, 5). By joining
them we get A A'B'C’, the reflection of
AABC in y-axis. |
Again, the AA'B'C' is reflected in origin.
The co-ordinates of A", the image of
A' (4, 2) will be (4, 2), the co-ordinates
of B"”, the image of B’ (0,6) will be (0,
—6) and the co-ordinates of C'', the
image of C' (3, 5) will be (-3, -5).

Q. 11. Use a graph paper for this question.

The point P (5, 3) was reflected in the
origin to get the image P'.
(i) Write down the coordinates of It

(i1) If M is the foot of the perpendicular from

P to the x-axis, find the coordinates of
M.

(7i1) IfN is the foot of the perpendicular from
P’ to the x-axis, find the coordinates of
N.

(iv) Name the figure PMP'N.
(v) Find the area of the figure PMP’'N.
(2001)

Sol. (i) Points P (5, 3) is reflected to P’ in the
origin.

:. Co-ordinates of P’ will be (- 5, — 3).
(if) PM L on x-axis.
.. Co-ordinates of P'M will be (5, 0)

N ('—M
X4 :

B -4 g

\

P (=5, -3)

=Y~

(iif) P'N L on x-axis
. Co-ordinates of N will be (- 5, 0).

(iv) PM, MP’' P'N and NP are joined which
form a parallelogram PM = P'N.

(v) Area of ||gm PMP'N
= 2 (Area of APMN)

1
=2 =x10x3
(2 P )Sq.cm

= 30 Sq. cm Ans.
Q. 12. Use a graph paper for this question.

(i) Plot the points A (3, 5) and B (- 2, — 4).
Use 1 cm = 1 unit on both axes.

(if) A’ is the image of A when reflected in
the x-axis, write down the coordinates
of A’ and plot it on the graph paper.

(7if) B’s 1s the image of B when reflected in
the y-axis, followed by reflection in the
origin. Write down the coordinates of B’
and plot it on the graph paper.

'(fv) Write down the geometrical name of the
figure AA'BB’.
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(v) Name two invariant points under
reflection in the x-axis. (1999)

Sol. (i) Points A (3, 5) and B (- 2, — 4) have
been plotted on the graph.

(if) A’isthe image of A (3, 5) when reflected
in the x-axis.
. Co-ordinates of A” will be (3, — 5) as
shown on the graph.

(iii) B’ is the images of B (- 2, — 4) in the y-
axis in followed by the in the origin.
. Co-ordinates of B’ will be (- 2, 4) as
shown on the graph.

(iv) Byjoining AA’ BB’, we get a figure which
is an isosceles trapezium.

(v) Two invariant points under reflection in
the x-axis are C (3, 0) and D (- 2, 0) Ans.

AY
16

-f’/,,aa (3.5)
B (-2, ¢ 14
L3
42
41

D(-2,0) C@, 0)

Kg—t + + i +
-5 -4 -3 -2 -1 Rt 1% 2798 AT
R

Iu.__&___‘_:' -4
e [rs s =iy A(3,-5)
1-6
N

Q.13. The point (—4,0) on reflection in a line 1s
mapped as (4, 0) and the point (3, —2) on reflection
in the same line is mapped as (-3, —2).

(i) Name the mirror line.
(ii) Write the co-ordinates of the image of
(-5, =3) in the mirror line.
Sol. Let the point A (-4, 0) is reflected in a
line whose image is A” (4, 0) and point
B (3, -2) is reflected in the same line
whose image is B’ (=3, -2).
(i)Now, we see that sign of x-ordinate is change.
. The line of mirror will be y-axis.
(i7) Similarly the co-ordinates of image of
the point (-5, —3) will be (5, —=3) Ans.
Q.14. A point P is its own image under the
reflection in a line . Describe the position
of the point P with respect to the line /.

Sol. ‘. P is the own image under the reflection
in a line /
€.¢.) Pllies:ondl
Hence, the position of the point P is P itself.
Q.15. Points (5, 0) and (-2,0) are invariant
points under reflection in the line L,. Ponts (0, —
2) and (0, 3) are invariant points on reflection in
line L,.
(i) Name the lines L, and L,.
(ii) Write down the images of points P (2,
3) and Q (-5, -3) on reflection in L;. Name the
images as P’ and Q' respectively.
(iii) Write down the images of points P and
Q on reflection in L,. Name the images as P” and
Q” respectively.
(iv)Describe a transformation that maps P’ onto P*.
Sol.(i) -. Points (5, 0) and (-2,0) are invariant
points under reflection in the line L,.
. These line are L,
.- Their y-co-ordinates are zeros.
. They lie on x-axis
Hence, line L, is x-axis.
Again, points (0, -2) and (0, 3) are invari- ant point
under reflection in the line L.
. They lie on the line L,.
.- Then x-co-ordinates are zeros.
-. The line L, is y-axis.
(ii)Let P’ and Q” be the images of the points P (2,
3) and Q (-5, =3) in x-axis respectively.
. The co-ordinates of P* will be (2, -3)
and the co-ordinates of Q" will be (-5, 3)
(iii) Let P” and Q” be the images of points P
(2, 3) and Q (-5, —3) in y-axis respectively.
. The co-ordinates of P” will be (-2, 3)
and the co-ordinates of Q” will be (5, -3).
(iv) Transformation that maps P’ onto P” is
R, i.e. origin as R, (x, y) = (=x, -¥) Ans.
Q. 16. P and Q have co-ordinates (0, 5) and (—2, 4).
(i) P is invariant when reflected in an axis.
Name the axis. |
(ii) Find the image of Q on reflection in the
axis found in (7).
(iii) (0, k) on reflection in the origin is
invariant. Write the value of &. |
(iv) Write the co-ordinates of the image of Q,
obtained by reflecting it in the origin
follawed by reflection in x-axis.
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Sol. (1) TwopomtsP(O 5) and Q (-2, 4) are given CEERT I T R T T
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N .. AALB is isosceles right triangle
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As the abscissa of P is 0. | . LABB'=45" b et |
~ It is invarient when is reflected in y-axis. (c) A”istheimage of A in originandits co-

(ii) Let Q' be the image of Q on reflection ordinates are (-3, -2) . !
in y-axis. (d) The single transformation that maps A

+. Co-ordinate of Q" will be (2, 4) to A” to y-axis. Ans. | .
(iii) (0, k) on reflection in the origin is invarient. Q. 18.Use graph paper to answer this question :
.. co-ordinates of image will be (0, 0). (i) Plot the points A (4, 6) and B (1, 2).

k=0 (ii) A' is the image of A when reflected in x-axis.

(iv) The reflection of Q in the origin is the (iif) B’ is the image of B when B is reflected in
point Q” and its co-ordinates will be (2, -4) and {10 Jine AA’.

reflection of Q” (2, -4) in x-axis is (2, 4) which

is the point Q" Ans. :
. (i) Plot the points A (3,2) and B (5, 4) on a graph AB.

paper. Sol. (r) (u) (u:)

(if) Reflect A and B in the x-axis to A’ and B’ |

respectively. Plot A’ and B’ on the same graph paper.

(iif) Write down :

(a)the geometrical name of the figure ABB’A";

(b) mZLABB’;

(c) the image A of A when reflected in the origin;

(iv) Give the geometrical name for the figure AB

(d) the single transformation that maps A" to A”.
Sol. (i) The points A (3, 2) and B(S5, 4) have o |
. been plotted on the graph. Baras T
(ii) A’ and B’ are the images of A and B BREGuaEnE AR nen EE
YESPECtiVEIY 1S x-axis. T T 1 EREEY Eaneet
.co-ordinates of A’ (3,-2) and of B(S, —4) fi Eimususasnnd mamEEmaE)Eea mEanEN
i)(a) By joining themnr in order, the figure ABB’A, ; ii ?TILI”P,'T’*} '\dlﬁr T
., f d a trape _ . pals
7 so gsmw o R AR, (iv) Figure ABA'B’ 1sak1te.

Downloaded from https:// www.studiestoday.com



	Binder
	004_R
	005_L
	006_R
	007_L
	008_R
	009_L
	010_R
	011_L
	012_R
	013_L
	014_R
	015_L
	016_R
	017_L
	018_R
	019_L
	020_R
	021_L
	022_R
	023_L
	024_R
	025_L
	026_R
	027_L
	028_R
	029_L
	030_R
	031_L
	032_R

	Binder1
	013_L
	014_R
	017_L
	018_R
	019_L
	020_R
	023_L
	024_R
	025_L
	026_R
	027_L
	028_R
	029_L
	030_R
	031_L
	032_R
	033_L
	034_R
	035_L
	036_R
	037_L
	038_R
	039_L
	040_R
	041_L
	042_R
	043_L
	044_R
	045_L
	046_R
	047_L
	048_R
	049_L
	050_R
	051_L
	052_R
	053_L
	054_R
	055_L
	056_R
	057_L
	058_R
	059_L
	060_R
	061_L
	062_R
	063_L
	064_R
	065_L
	066_R
	067_L
	068_R
	069_L
	070_R
	071_L
	088_R
	089_L
	090_R
	095_L
	096_R
	097_L
	098_R
	099_L
	100_R
	101_L
	102_R
	103_L
	104_R
	105_L
	106_R
	109_L
	110_R
	111_L
	112_R
	113_L
	114_R
	115_L
	116_R
	117_L
	118_R
	119_L
	120_R
	121_L
	122_R
	123_L
	124_R
	125_L
	126_R
	127_L
	128_R
	129_L
	130_R
	131_L
	132_R
	133_L
	134_R
	135_L
	136_R
	141_L
	142_R
	143_L
	144_R
	145_L
	146_R
	147_L
	148_R
	149_L
	150_R
	151_L
	152_R
	153_L
	154_R
	163_L
	164_R
	165_L
	166_R
	167_L
	168_R
	169_L
	170_R
	171_L
	172_R
	173_L
	174_R
	175_L
	176_R
	177_L
	178_R
	181_L
	182_R
	183_L
	184_R
	185_L
	186_R
	187_L
	188_R
	189_L
	190_R
	191_L
	192_R
	193_L
	194_R
	195_L
	196_R
	197_L
	198_R
	199_L
	200_R
	201_L
	202_R
	203_L
	204_R
	205_L
	206_R
	207_L
	208_R
	211_L
	212_R
	213_L
	214_R
	215_L
	216_R
	217_L
	218_R
	237_L
	238_R
	239_L
	240_R
	241_L
	242_R
	243_L
	244_R
	245_L
	246_R
	247_L
	248_R
	249_L
	250_R
	251_L
	252_R
	255_L
	256_R
	257_L
	258_R
	259_L
	260_R
	261_L
	262_R
	263_L
	264_R
	265_L
	266_R
	267_L
	268_R
	269_L
	270_R
	271_L
	272_R
	273_L
	274_R
	275_L
	276_R
	277_L
	278_R
	279_L
	280_R
	281_L
	282_R
	283_L
	284_R
	285_L
	286_R
	287_L
	288_R
	289_L
	290_R
	291_L
	292_R
	293_L
	294_R
	295_L
	296_R
	297_L
	298_R
	299_L
	300_R
	301_L
	302_R
	303_L
	304_R
	305_L
	306_R
	307_L
	308_R
	309_L
	310_R
	311_L
	312_R
	313_L
	314_R
	315_L
	316_R
	317_L
	318_R
	319_L
	320_R
	321_L
	322_R
	323_L
	324_R
	325_L
	326_R
	327_L
	328_R
	329_L
	330_R
	331_L
	332_R
	333_L
	334_R
	335_L
	336_R
	337_L
	338_R
	339_L
	340_R
	341_L
	342_R
	343_L
	344_R
	345_L
	346_R
	347_L
	348_R
	349_L
	350_R
	351_L
	352_R
	353_L
	354_R
	355_L
	356_R
	357_L
	358_R
	359_L
	360_R
	361_L
	362_R
	363_L
	364_R
	365_L
	366_R
	367_L
	368_R
	369_L
	370_R
	371_L
	372_R
	373_L
	374_R
	375_L
	376_R
	377_L
	378_R
	379_L
	380_R
	381_L
	382_R
	383_L
	384_R
	385_L
	386_R
	387_L
	388_R
	389_L
	390_R
	391_L
	392_R
	393_L
	394_R
	395_L
	396_R
	399_L
	400_R
	401_L
	402_R
	403_L
	404_R
	405_L
	406_R
	407_L
	408_R
	409_L
	410_R
	411_L
	412_R
	413_L
	414_R
	415_L
	416_R
	417_L
	418_R
	419_L
	420_R
	421_L
	422_R
	423_L
	424_R
	425_L
	426_R
	427_L
	428_R
	429_L
	430_R
	431_L
	432_R
	433_L
	434_R
	435_L
	436_R
	437_L
	438_R
	439_L
	440_R
	441_L
	442_R
	443_L
	444_R
	445_L
	446_R
	447_L
	448_R
	449_L
	450_R
	451_L
	452_R
	453_L
	454_R
	455_L
	456_R
	457_L
	458_R
	459_L
	460_R
	461_L
	462_R
	463_L
	464_R
	465_L
	466_R
	467_L
	468_R
	469_L
	470_R
	471_L
	472_R
	473_L
	474_R
	475_L
	476_R
	477_L
	478_R
	479_L
	480_R
	481_L
	482_R
	483_L
	484_R
	485_L
	486_R
	487_L
	488_R
	489_L
	490_R
	491_L
	492_R
	493_L
	494_R
	495_L
	496_R
	497_L
	498_R
	499_L
	500_R
	501_L
	502_R
	503_L
	504_R
	505_L
	506_R
	507_L
	508_R
	509_L
	510_R
	511_L
	512_R
	513_L
	514_R
	515_L
	516_R
	517_L
	518_R
	519_L
	520_R
	521_L
	522_R
	523_L
	524_R
	525_L
	526_R
	527_L
	528_R
	529_L
	530_R
	531_L
	532_R
	533_L
	534_R
	535_L
	536_R
	537_L
	538_R
	539_L
	540_R
	541_L
	542_R
	543_L
	544_R
	545_L
	546_R
	547_L
	548_R
	549_L
	550_R
	551_L
	552_R
	553_L
	554_R
	555_L
	556_R
	557_L
	558_R
	559_L
	560_R
	561_L




