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CHAPTER 7
POWERS AND ROOTS

7.1 | EXPONENTIAL NOTATIONS (Positive powers only)

-

If number 3 is multiplied to itself 4 times, we get : 3 x 3 x 3 x 3.
The product of 3 x 3 x 3 x 3 can be written as 34.
3% is called the exponential notation for the product of 3 x 3 x 3 x 3.

In the product 3 x 3 x 3 x 3 = 34 the repeating number 3 is called the base,
whereas 4 is called the exponent (or index or power).

Similarly : () in 23, base = 2 and exponent (power) = 3
(i) in (-3)% base = -3 and exponent (power) = 4
2

R Py, -~ 2
(iii) in x3, base = x and exponent (index) = 3 and so on.

In general, 3% is read as: 3 raised to the power 4 or the fourth power of three.

1. (3)*=-3x-3x-3x-3=81 and -(3)%=-(3x3x3x3)=-81
2.  For any non-zero number a, a° =1
2 0
ie. 2V=1{, (- 5)0 =1, (E] =1 and so on.
3.  For any number a, a' = a
25 B2
i R o P = It
e. (—2) 2, 5 =95, [3] 3 and so on.
Example 1 :
Evaluate : (i) 32 x 24 (i) 32 x 20
Solution :
() 3*x2°=3x3x2x2x2x2=144 (Ans.)
(i) 3*x2°=3x3x22=9x1=9 (Ans.)
Example 2 :
Simplify and express the result in exponential form :
0) 5x2x3° A 3
3x3x2x53 () 23 % 36
Solution :
5x2x33 5x2x3x3x3 3 3

() 3x3x2x5° - 3x3x2x5x5%x5 ~ &§%5 E EE ngd
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i 3% " 3x3x3x3Ix2x2x2x%x2 2 2
s gL as = = =3 (Ans.)
2° %3 2x2x2x3x3x3x3Ix3%x3 3x3 3
Example 3 :
Evaluate : 6a2b% fora=3 and b = 2.
Solution :
6a’b’ = 6xaxaxbxbxb
= Bx3x3x2x2x2=432 (Ans.)
The following table will make it more clear :
Number As a product of prime factors In the exponential form
8 2x2x2 23
243 83x3x3Ix3x3 3°
72 2 X Fn PRI NB 23 x 32
630 ERIXBTHERT 21 x 32 x 51 x 71
9000 2x2x2x3x3x5x5x%x5 23 x 32 x 5° -
—eeeeeeeeeee  EXERCISE 7(A)
1. Fill in the blanks :
(i) In expression XY, base = ... and exponent = ...............
(i) In expression (-6)*, power = .........c....... ANd DASE = ooovcevneves

(iii) If base = 8 and exponent = 5, then expression = .......cccceevueeee
(iv) If base = -2 and power = 10, then EXPression = .......eceeeereniues

2.  Evaluate the following :

(1 " ()
T . ) LA —
(v) Ifx=1,then 15 X" = ... (vij Ify=3, theny3= ...
(vii) Ifa=-2 then4ad = ........ (vii) 1f32=1,thena= ...
3. Find the value of :
(i) (-2)5 (i) (~10)3 (iiy 10 (iv) 74

4. Find the value of :

a [%]4 i) [-—-;-]6 B L [—%}3 w (& ]4

5.  Simplify and express the result in exponential notation :

. 2x2x2x2x3 . 3°x2° i 5x5x5° x 32
) —Sxsxaxz W 3xaxz 3% 3 x 52
AT i ) 58 %113
() 54 x32 x2 1P x5x%x5
6. Evaluate :
7
(-3)° x(-2) .
i i) 8%+ 82 (i) (-5)7 + 5*
(i) 2P (ii) )
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. Evaluate :

(i) adfora=3 (i) 4b3forb =4
(i) 2x3forx =5 (iv) (3x)? for x = 1
(v) (4a) for a = —1 (vij 2a%b®fora=2andb =3
(vii) 3x3y* for x =1 and y = —1 (viii) ab®fora=2andb =-3
(ix) a3+b3fora=1andb=2 (x) a®+b®-3abfora=2andb =1
8.  Express each of the following numbers in the exponential form of its prime factors :
(i) 16 (i) 81 (i) 144 (iv) 2700
(v) 3000 (vi) 6075 (vii) 4500

7.2 | PROPERTIES OF EXPONENTS

Property 1 (Product Law) : | a®xa"=aMm+n

For example :

(i &xa=a’te=gs (i) 8" x F =3 Fo=gn
6 5 11
(i) (-5)* x (-5)2 = (-5)8 (iv) (i] X [;J = (%J and so on.
Property 2 (Quotient Law) :
a™ m 1
?1—=am-",ifm>n and :—n=an_m,ifm<nanda¢0.

For example :

5 3

: a a 1 1

| ve———— o 35 -3 — 32 1 — o Mo

( ) as (") 35 a5-—3 32

LN 3? L] 34 1 1

(iii) P 37-4=3% (iv) 7 S gtd. as and so on.

For both the properties discussed above, the base must be the same.

Property 3 (Power Law) :

(@m)n = gMm xn

For example :
(i) (a°)°=a%%3=gls (i) (32)°=32%5=310 andso on.

Also, (i) (@2 xb%®=2adx5xp**5 =315 x p20

32\ 323 36
(ii) 2| = 5ax3 = o2 and so on.

(a x b)> = a% x b®, but (a + b)> # a® + b° and (a—b)5¢a5'—-b5.'

Example 4 :
2°x2" (-2 x27 3% x4°

Using the properties of exponents, evaluate :(i) o6 (ii) o6 (i) 36 % 4%
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Solution : (i) R = 56
= D10-6_24_2x2x2%x2=16 (Ans.)
7 3 7
o (2 x2T  -27x2 (2P =-2x-2x-2=-2x2x2=-29
_210
t =_0106_ _24_-_2x2x2x2=-16 (Ans)
=—s
ot b el s S P (Ans.)
L e T s T T4
3° x4 4 4 4

e B Y ERCISE '7(B) —_—
1. Fill in the blanks :

ol UNGRRZ A = ooeieosersesenes (L 2 20 o
3
5’ O e ot
(V) 12% s BB i (V) i e Pl ey L (vi) ip
2
6 : g
(vii) %r L vil) (@3 X2 = e (X) {.2_2] . ...

(x) (42 x 503 = ...

2. Using the properties of exponents, evaluate :

6 5
%3 . 45x4° . (2 x(=2)
S 52 x 3°
(iv) 54 (V) 33
3. Evaluate :
-3)° x (-2)* . (2Bx5%? e T
(i) ( )(_;)2 (ii) 2 % 55 (i) (-5)* + 5° (iv) (<3)" +(3)
4. Evaluate :
(i) 28-32+4° (i) 52 +22-3%+8°

5. Evaluate :
(i) 2x2 ifx=3 (i) x%?2 ifx=2andy=3
(i) x2+y3 ffx=1andy=2
(iv) 3x%y —2xy?% ifx=5andy=6

(iv) 3x% - 2xy? = 3x5 x6—-2x5x6°

= 3x25x6-10x36
= 450 - 360 =90
"

e
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7.3

SQUARES

When a number is multiplied by itself, the product obtained is called the square

of that number.

For example :

(i) Since 4 x 4 = 16, ~. 16 is square of 4, and we write : (4)° = 16
(i) Since -2 x -2 = 4, - 4 is square of —2 and we write : (-2)% = 4
RIS S a3 Dy, - (i o 4
(i) Since 3% a =gl w9 I8 square of 3 which is written as (E] =y
(iv) Since 0-2 x 0-2 = 0-04 . 0-04 is square of 0-2 j.e. (0-2)? = 0-04 and so on.
i'— Whether_the number is positive or negative, its square is always positive.
. eg () (3?=3x3=9
| (i) (3°=-3x-3=9
(i) (52 =-5x-5=25 and so on
More examples :
() Squareof 0=02=0
(i) Square of 5=52=5x5=25
2 N 2 4
(i) Square of el = [_5] =L 5] X [ 5] = o8
| 3 < A o e | S 7T
— = 2= | Sl=] & = =
(iv) Squarvza::r,f27 ( 7] [7) > X = 29 549
1 10 7 7 48 1
——:-—-3— ] —— i — s -t (- ——
(v) Square of :32 ( 2} ( 2} ( 2)x( 2] y 124
(vi) Square of 2.3 = (-2:3)° = 2.3 x 2.3 =5.29 and so on.
= - EXERCISE 7(C) —
1 Find the squares of first five natural numbers.
2. Find the squares of first six even natural numbers.
3.  Find the squares of first four odd natural numbers.
4.  Find the squares of first five prime numbers.
5. Find the squares of : !
. Al ol il U : 3
(i) 9 (ii) 5 (iif) 1; (iv) 22
6. Find the squares of : :
: h 2 2 , 1
(i) -3 (i) -3 (i) Emdie = (v)r-2%
7.  Find the squares of :
(i) 2.5 (i) 06 (i) 0-23
(iv) 0-02 (v) —16 (vi) —0-8
————————————————————— RS
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7.4 | SQUARE ROOT

The square root of a given number, is that number which when multiplied by itself,
gives the given number.

For example :
() Square root of 16 = 4, as 4 multiplied by itself = 4 x 4 = 16.
(i) Square root of 25 = 5, as 5 multiplied by itself =5 x5 =25 and so on.

75| SYMBOL FOR SQUARE ROOT
The square root is denoted by the radical sign | .
For example :

() +9 means square root of 9; (i) Square root of ;—g- = 12_2

(iii). +0.16 means square root of 0-16 and so on.
7.6 | METHODS OF FINDING THE SQUARE ROOT

(a) To find the square root of a number (whole number) using the prime factor
method :

Steps :
1.  Express the given number as the product of its prime factors.
2. Make groups, each consisting of two identical factors obtained in step (1).
3. Take one factor from each group and multiply them together.
4. The product so obtained is the square root of the given number.

Example 5 :

Find the square root of : (i) 144 (i) 225 (iii) 900
Solution :

() Since144=2x2x2x2x3x3

:. Square root of 144 = J144

= J(2x2)x(2x2)x(3x3)
=2xX2x3 [Taking one factor from each pair]
W b (Ans.)
OR, directly,as144=2x2x2x2x3><3
= (2x2)x(2x2)x(3x3)
-, Square root of 144 = 2 x2x 3 =12 (Ans.)
(i) - 225 = 3 x3 x5x%S
= (8 % 3) x /(5 x 5)
Square root of 225 = 3 x5 =15 (Ans.)
(iii) = J2x2x3x3x5x5
J900 = V2x2x3x3x5x5 -2x3x5=30 (Ans.)
71
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(b) To find the square root of a number in the fraction form :

The square root of a fraction is found by getting the square roots of its numerator
and denominator separately.

. r fits numerator . a
Square root of a fraction = SquUare roaL ot e L (e e --J-_-
Square root of its denominator b b

For example :

() [_2_2_5_\/3><3><5><5_3><5_1_5_2_1_
49 FRT o B AR

. /441 J3x3><7><7 3x7 " 91
| Jil = J— = — = —_— =2-1
(I) =) 100 2x2x5x%x5 Z2XS 10

(c) To find the square root of a number in index form :

In general, the square root of a given number in its index form can be obtained only
when its index (power) is an even number /.e. the given number is of the form 2'°, 38, 54,
etc.

Method : Keeping the base same, divide index (power) by 2.

Example 6 :
Find the square root of : (i) 28 (i):8%> (i) 2% % &°
Solution :
(i) 28 shows that the power of 2 is 8, and half of 8 is 4.
Squarerootof 28 = 24=2x2x2%x2=16 (Ans.)
OR, directly, V28 = 24=2x2x2x2=16 (Ans.)
Similarly :
i) Vv3° =3B =3x3x3=27 o 1Es IO
(i) v24x52 =22x5'=2x2x5=20 (Ans.)
More examples :
(i) Va4 x22x8 = J2x2x11)x(2x11)x(2x2x2)

J@2x2)x (11x11)x (2% 2)x (2% 2)
2:3¢ 1 e 2="88

and so on.

i) 32 % 36 ?x(@2x2)x(3x3) 3'x2x3 18
54 i 52 25

—_— — EXERCISE 7(D)
1. Fill in the blanks :

(i) The square of 7 is (7)2, then a = .............

(i) The square of b is 49, then b = ..............
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(iii) If x is positive and x? = 121, then X = .....cccceveenee.

(iv) If the square of 0-8 = 0-64, then the square ORL 0 064 =1 o hadinns

2. Find the square root of :
(i) 64 (i) 144 (i) 225 (iv) 324
(v) 441 (vi) 484 (vii) 625 (viii) 729
3.  Find the square root of :
<. -2 o W o D
() 3 URET (i) &
ot N1 ) 22
(iv) 13 V) 136 (Vi) 279
4. Find the square root of :
(i) 4 x 49 (i) 9 x 81 (iii) 100 x 16
: 5 5 4x8 - 81x121
(iv) 1x25x3 (v) 36 x 64 x 81 (vi) 255
5.  Find the square root of :
() 98 x 8 (i) 72 x 18 (i) 8 x 25 x 200
6. Evaluate :
(i) Y144 x4 (i) v25x400 (iii) 100 x 36
(iv) Y9x81x100 (v) V16x25x4x64 (vi) V81x64x4
(vii) Vv22x42x3? (viii) V38 x5 x 28 (ix) J196><100
400
28 x 32 . [#x25 : Jam 225
(x) 22 (xi) 22 (xii) 100
7. Evaluate :
() V25 + V16 (i) V49 - V36 (i) V25 x V16
. VB4V
(iv) Y144 + V16 (v) V49 - V16 + V4 ) =
Er CUBES

When a number is multiplied by itself three times, the product obtained is called

the cube of that number.

For example :
(i) Since 4 x 4 x 4 = 64,

. B4 is the cube of 4, and we write : (4)° = 64

(i) Since 2 x-2x-2=-38, .. —8is the cube of -2, and we write : (-2)°=-8
el 2 8 8 . i et =28
(iii) Since 3X3%X3 =27 " o7 1S the cube of g,and we write : (E) =57

(iv) Since 0.2x0.2x0.2= 0.008,

0.008 is cube of 0.2, and we write : (0.2)° = 0.008
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1. The cube of a positive number is always positive. .
eg, (3°=83x3x3=27 (5 =5x5x5=125 and so on.

2. The cube of a negative number is always negative.

e.g., (-3)3=-3x-3x-3=-27,(-5)%=-5x-5x-5=-125 and so on.
3. -a*=(-a)

ie., 23 =(-2)% -5% = (-5)® and so on.

e ——

Vlore examples :
(i) Thecubeof 0=0=0x0x0=0
(i) The cube of 6 =63 =6 x6 x 6 = 216

2 gl D s 8
(i) The cube Of-—3 _( 5] T AT i
. 2 ) rg Pt g Atlig AR igRs iaiip 26
] i RS BT T B 7
(V) Thecubeof—32 =(——3§J = {—-2-] = T (K N TE = =_428_

(vij Thecubeof 1.2=(12°%=12x12x12=1.728 and so on.

_ L e s 3 EXERCISE 7(E)

1 Find the cubes of the first three whole numbers.

2 Find the cubes of each natural number between 3 and 8

3 Find the cubes of each integer between — 3 and 3.

4.  Find the cubes of each integer from — 5 to — 2.

5 Find the cubes of the even natural numbers between 4 and 10.
6 Find the cubes of the odd natural numbers from 3 to 9.

7 Find the cubes of :

. 4 ot o bl / 1
(i) 5 (ii) 22 (i) 2-2- (iv) 3§
8 Find the cubes of :
2 y 2 1 _ 1
(i) - 5 (i) — 1"'5" (i) - 21 (iv) - 35
9. Find the cubes of :
(i) 0.1 (i) 0.5 (i) 1.5 (iv) 0.02
(v) —0.6 (vi) — 0.08 (vi) —0.14 (viii) — 1.6

7.8 | CUBE ROOT

The cube root of a given number, is that number which when multipled by itself
three times, gives the given number.

For example :
(i) The cube root of 64 =4, as 4 x 4 x 4 = 64
(i) The cube rootof 125=5,as5x5x 5 =125
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8 2 2
(iii) The cube root of oy (2 g8 X

2
5‘)(

: 1
(iv) The cube root of - & 5135~ 5 X

(v) The cube root of 0.027 = 0.3, as 0.3 x 0.3 x0.3=0.027 and so on.

7.9

SYMBOL FOR THE CUBE ROOT

The symbol for cube root is § .

That is. the cube root of 243 is written as : Y243 or (243)

Thus :
(i) The cube root of 64 = 4 = 364 =
8 2 8
- e & _
(i) The cube root of =3 = = F
(ili) The cube root of e o =
ECUGTOOOHB_——-Z — B_

(iv) The cube root of 0.027 =0.3 = ¥0.027

7.10

METHODS OF FINDING THE CUBE ROOT

1)
3

4
z
3

&3
2
.3

0 and so on.

(a) To find the cube root of a number (integer) using the factor method :

Steps :
1.  Express the given number as the product of its prime factors.

2. Make groups [out of the prime factors obtained in step (1)], each consisting
of three identical factors.
3. Take one factor from each group and multiply them together.
4. The product so obtained is the cube root of the given number.
Example 7 :
Find the cube root of : (i) 64 (i) 216  (iii) 729

Solution :

The cube root of a positive number is always positive.

(i) Since, 64 = 2x2x2x2x2Xx2
The cube root of 64 = Y64
= Yox2x2x2x2x%x2
= Y(2x2x2)x(2x2x2)
=2x2=4 (Ans.)
OR, Since, 64 = 2x2x2x2x2X%x2
- 2x2x2)x(2x2x2)
The cube rootof 64 = 2x2=4 (Ans.)
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(ii) Since, 216 = 2x2x2x3x3x%x3
= (2% 2 % 2) %3 3'%"3)
The cube root of 216 = 2 x 3 =6 (Ans.)
(iii) Since, 729 = 3 x3x3x3x3x3
= (3 X3 xPx(Bx3x3
The cube root of 729 = 3x3=9 (Ans.)
Example 8 :
Find the cube root of : (i) — 64 (i) — 3375
Solution :

The cube root of a negative number is always negative.

(i) Since, -64 = -2x2x2x2x2x2
=—(@x2xhx(2%2x2)
: The cube rootof -64 = -2x2=-4 (Ans.)
(ii) Since, = 3875 = =5 x5x5x 3 %x'3x3
= — (x5 x 8 x (3 %I %3
The cube root of - 3375 = - 5x3=-15 (Ans.)

(b) To find the cube root of a number in the fraction form :

The cube root of its numerator
The cube root of its denominator

The cube root of a fraction =

For example :

8 Cube root of 8

2 @xExE‘andQ?:SxSxS%
3 —

s 38_%_2’./%(2;(2_3
N V27 = Y27 T Yaxaxa 3

729 3x3x3x3x3x3  (3x3x3)x(3x3x3)

i in AR, T i %
(i) oince D.72d= Jemisigne (2x2x2)x(5x5x5)
3% 3 )
The cube root of 0. = = — =0
be root of 0.729 5B~ A0 0.9
3 : 27 3 X3 %3
(iii) S'nce_0'027=-1000 T 2x2x2x5x5x5
3 3

The cube root of — 0-027 = Pk apues 0-3

(c) To find the cube root of a number in index form :

In general, the cube root of a given number, in the index form, is obtained only
when its index (power) is exactly divisible by 3.

Method : Keeping the base same, divide the index (power) by 3.
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Example 9 :
Find the cube root of : (i) 2% (ii) 3° (iii) 5°
Solution :
(i) The cube root of 26 = 26 +3
i V2° = 20+3=22=2x2=4 (Ans.)
(i)  The cube root of 3° = 39+3
=3 =3x3x3=27 (Ans.)
(i) The cube root of 5% = 53+3
=5'=5 (Ans.)
Example 10 :
Find the cube root of : (i) 2° x 3%  (ii) 5° x 2°
Solution :

Method : Divide the power (index) of each number used by 3.

() The cube root of 26 x 33=26+3 x 33+3

=22x3'=2x2x3=12 (Ans.)
(i) The cube root of 56 x 29=56+3 x 29+3
=52x23=5x5x2x2x2=200 (Ans.)
OR, directly,
() Y28 x3® = 22x3 < Dividing each power by 33
SN2 NI =12 (Ans.)
(i Ys% x2° - 52x 23
=5x5x2x2x2=200 (Ans.)

3
d
The cube root of a’*b® = ab and the cube root of Eg Bygs but the cube root of

a® + b® # a + b and the cube root of a® — b® # a - b.

More examples :

(i) Y24xa5%x25 = Y(2x2x2x3)x(3x3x5)x(5%5)
= J(@x2x2)x(83x3x3)x(5x5x5)
= 2x3%x85=30
g 50x36x75 #(5x5><2)x(2x2x3><3)><(3><5><5)
(W) 1715 X ST’
(5x5x5)x(2x2x2)x(3x3x3)x5
i 5x(7x7x7)
§x2x3 30 2
—_— - =4_
7 7 7
_—_.__—_"—__— ——— — —
i
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—— EXERCISE 7(F)

1. Fill in the blanks :
() The cube of 5 is 5% then x = ........... (i) The cube of yis 64, then y = ...........
(i) If x3 =125, then x = ........... (V) a2 =27 men a= .
(v) If cube of 0.5 is 0.125, then cube root of 0.125 = ...........
2. Find the cube root of :
(i) 1 (i) 343 (i) 512 (iv) 3375
3 Find the cube root of :
(i) -1 (i) —125 (i) 216 (iv) -512
4. Find the cube root of :
(i) -;— (ii) 3% (i) 2%% (iv) — —2%—
0. Find the cube root of :
(i) 0.125 (i) 0.064 (i) 0.001 (iv) 3.375
(v) — 0.008 (vi) — 0.064
6. Find the cube root of :
(i) 56 (i) 315 (iii) 29 x 312 (iv) 48 x 39 x 212
. Revision Exercise (Chapter 7)
1. Fill in the blanks :
(i) B sl (D S (=B ) = (i) =5 = (i) 5% = ol
(v) (-5)!' = ......... (vi) -5'=........... (vii) 5% = ........... (viii) (-5)% = .......
(iX) —5f = iicoveses ). 5=t (Xi) (-5)3 = .....cenne. (xii) =5° = ...cc0ene.
2. State true or false :
(i) 28 = a positive number (i) —28 = a positive number
(i) (—2)® = a negative number (iv) 2° = a negative number
(v) —2° = a negative number (vi) (=2)° = a positive number
3.  Verify that :
(i) 5% — 32 and 42 are equal. (i) 102 — 82 and 62 are equal.
(i) 122 + 52 and 132 are equal.
4. Hari planted 324 plants in such a way that there were as many rows of plants as there
were number of columns. Find the number of rows and columns.
D. Evaluate :
(i) 64 - Y64 (i) 3125 + /81 (iii) 327 - Ja9 + Y216
6. (1) Write the number whose cube root is 0-6. ’
(i) Write the number whose cube root is —0-6.
7. Evaluate :
(i) 89x3°+23x5 (i) 5% —92 + 33 x 120 x 22
(i) 82 x 69 + 23 x 32 (iv) 62 x 100 — (-5)0 + 4
8. Evaluate :
) 3 + V169 (i) {9 - 25 (i) 7 + 481

78

Downloaded from https:// www.studiestoday.com




	001_L
	002_R
	003_L
	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
	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
	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
	072_R
	073_L
	074_R
	075_L
	076_R
	077_L
	078_R
	079_L
	080_R
	081_L
	082_R
	083_L
	084_R
	085_L
	086_R
	087_L
	088_R
	089_L
	090_R
	091_L
	092_R
	093_L
	094_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
	107_L
	108_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
	137_L
	138_R
	139_L
	140_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
	155_L
	156_R
	157_L
	158_R
	159_L
	160_R
	161_L
	162_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
	179_L
	180_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
	209_L
	210_R
	211_L
	212_R
	213_L
	214_R
	215_L
	216_R
	217_L
	218_R
	219_L
	220_R
	221_L
	222_R
	223_L
	224_R
	225_L
	226_R
	227_L
	228_R
	229_L
	230_R
	231_L
	232_R
	233_L
	234_R
	235_L
	236_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
	253_L
	254_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

