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CHAPTER 2
INTEGERS

(Including Absolute Values and Rules for
four fundamental operations on Integers)

[E_ﬂ INTEGERS

Integers consist of :

(i) the negatives of all natural numbers, Le. ............ -4, -3, -2, -1
(i) zero (0).

(iii) natural numbers, ie. 1, 2, 3, 4 ............

Thus, collection of integers

G e . 43 «@nd] oh T BeBEg RN }
A
.................................. : B R T L LR L
Negatives of natural Zero  Natural numbers
numbers

Clearly,

(@) 1, 2, 3, 4, 5, etc. are positive integers.

(b) -1, =2, =3, —4, -5, etc. are negative integers.

(c) Zero (0) is neither a positive integer nor a negative integer.
(d) 0, 1,2, 3, 4,5, etc. are non-negative integers.

22| ABSOLUTE VALUE OF AN INTEGER

The absolute value of an integer is its numerical value regardless of its sign.
For example :
The absolute value of — 8 = 8, the absolute value of 4 =4 and so on,

To represent the absolute value of an integer, write the integer in between two
vertical line segments (bars).

Thus, absolute value of — 68 = |- 68| = 68,
absolute value of + 47 = |+ 47| = 47 and so on.

Therefore, if ‘a’ represents an integer, its absolute value is represented by El
and is always non-negative.

[ e e

1. The absolute value of a negative number is always greater than the number
e.g. Absolute value of —10 = |-10| = 10, which is greater than —10.

2. The absolute value of a positive number is always equal to the number itselr.
e.g. Absolute value of 10 = [10| = 10

3. When the absolute value of a number is the number itself, the number under
consideration is either zero or positive.
eg. |lol =0, |5/ =5 |16/ =16 and so on.

-
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Example 1 :
Evaluate :
M |-15] i) - 1151 i) - =151 @) 17] + [-3] (v |8] - |-6]
Solution :
i |-15]| =15
(i)  Since |15] = 15 ~|15] = - 15
(i) Since |-15| = 15 et o (R |
(iv) Since |7| = 7 and |-3| =3
odZl + 1=81 = 7+ 3=10
(v) Since |8] = 8and |-6| =6
» 18l -|-6] =8-6=2

2.3 | COMPARING INTEGERS

1. Every positive integer is greater than every negative integer and 0.
2. Every negative integer is smaller than every positive integer and 0.

3. Zero (0) is greater than every negative integer and smaller than every positive
integer.

4. Out of two negative integers, the one with the smaller absolute value IS greater
and the one with greater absolute value is smaller.
For example :
Since absolute value of =15 = |I-15] = 15
and absolute value of —-23 = |-23| = 23
. =15 > -23 as |I-15| < |-23|
Similarly, —-65 < —47 as |-65| > |-47|

Example 2 :
Compare the integers :
(i) (-12) and (-=15) (i) (+12) and (—15) (iii) (=12) and (+15)
(iv) (+12) and O (v) 0 and (-12).
Solution :
(i) Since (-12) and (-15) are both negative and 12| < I-15l, as 12 < 15

s (-12) > (-15)

(i) Since every positive integer is greater than every negative integer,
therefore (+12) > (=15)

(i) Since every negative integer is smaller than every positive integer,
therefore (-12) < (+15)

(iv) Since every positive integer is greater than zero (0),
therefore (+12) > 0

(v) Since 0 is greater than every negative integer,
therefore 0 > (-12)
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24| USE OF INTEGERS AS DIRECTED NUMBERS

Positive and negative integers are together called directed numbers.
Directed numbers can be used in several ways.

N

~OI €X ci’fr’?ﬂf:ﬁ‘ : A

1. If moving 5 m towards the East is o
represented by + 5, then — 5 represents
moving 5 m towards the West, i.e. in the W —>E
opposite direction of East. -5 +5

2. If + 4 represents 4 m towards the North,
then — 6 represents 6 m towards its opposite
direction i.e. towards the South.

Thus, if a positive integer represents a particular direction, then the negative
integer represents its opposite direction.

Conversely, if a negative integer represents a particular direction, the
positive integer represents its opposite direction.
In the same way :
Integers are used to express our day-to-day situations in mathematical terms :

(i) If profits are represented by positive integers, then losses are shown by
negative integers.

(i) If heights above the sea level are represented by positive integers, then
depths below the sea level are shown by negative integers.

(i) If a rise in prices is represented by positive integers, then a fall in prices
is shown by negative integers and so on.

(iv) If 5 m above the earth’s surface is represented by + 5, then 15 m below
the earth’s surface is represented by — 15.

(v) If + 10 represents a profit of ¥ 10, then — 25 represents a loss of T 25.
(vi) If — 56 indicates a giving of ¥ 56, then taking of X 85 is denoted by + 85.

(vii) If a rise in temperature by 32° C is denoted by + 32, then — 15 indicates a
fall in temperature by 15° C.

- 111 1Y Jl'!_,_..,_ .;f- .
¥ I e s

A man moves 20 m due East and then 16 m due West. Find his position with
respect to his starting point.

>0IUution
If 20 m due East is represented by + 20, then — 16 represents 16 m due West.
On adding + 20 and — 16, we get :
(+ 20) + (— 16) = + 20 - 16
= + 4, which is positive
~. The position of the man with respect to his starting point is4 m due East (Ans.)

T
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Example 4 :

The temperature of a body first rises by 25° C and then falls by 32° C. Find the
final temperature of the body, if its initial temperature is :

i} 8 0 il o (fe o el & (i) —20°C
Solution :

If a rise in temperature is denoted by the positive sign, then a fall in
temperature will be denoted by the negative sign.

Final temperature = Initial temperature + rise in temperature + fall in temperature.“

() Finaltemperature = 0°C + (+25°C) + (- 32° C)

= 0°C+25°C-32°C=25°C-32°C =-7°C (Ans.)
(i) Final temperature = 18°C+ (+25°C) + (- 32°C)
18°C +25°C-32°C=43°C-32°C = 11°C (Ans.)
-20°C + (+25°C) + (- 32° C)
~-20°C+25°C-32°C=25°C-52°C = -27°C (Ans.)

(iil) Final temperature

———— —  EXERCISE 2 (A) e o
1. Fill in the blanks :

(i) Absolute value of 427 is .......cccoeveieienns and absolute value of =27 is .......cceevnnene
1) 1 - | B R gt B L ] ] T O
(iii) If absolute value of a number = the number itself: then the number is .................... or

.........................

2. State true or false :
(i) The absolute value of —3 is 3.
(i) The absolute value of an integer is always greater than the integer.

(i) |+5]/=+5 (iv) |-5|=-5
(vy -[+5|=5 (viy - [-5/=-5
3. Evaluate :
W (7] (i) |-15] iy |7 -15
iv) 17| + [-15] v) |7| - [15] i) |15-7]
4. Evaluate :
@ [-71+|+5] + o] iy 110]- [-15] + [+12]
i) - |+31 - 1-3] + |-6] iv) |-8l- 17| + [-12]
5. Compare the integers :
(i) (+28) and (+35) (i) (-35) and (-28) (iii) (~7) and (+2)
(iv) (+12) and (-12) (v) 0 and (-25) (vi) (-33) and 0O

(vii) (+18) and 0.

13

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

6. Write the following integers in ascending order of value : =23, 17, =12, 0 and 5.

7. Write the following integers in descending order of value : 17, —6, 12, 0 and —13.

8.

10.

i

1)

13.

14.

15

16.

SR i WIS FEL M 4 Py S B S B

Fill in the blanks in each case given below :

Quantity Opposite of the quantity

(D). | Profit of, T80 ~i fiismes aiiit ol Aatin it it e s i SR
(i) | Going 50 km towards East | s

L (1)1, s st wints Sld d e e s roe s Going 60 m below the sea-level.
(1) S e e T L Gaining ¥ 3,250
| (V) | i st et o S Going 37 m due North

| (vi) | Losing weight by 47 Kg ™ S8 o L e i i R S SO

| (vii) | A decrease of 23% = " 0 el i e R S N s RN

i(viii) I g 55% rise in cost.
(ix) | 22 m towards left - =5 B A R s v e LA SEee e
.4 S A e 17° above 33°.
(XI) | c0iiaeenninsdonnen onothoben aasns sonuhi Ll pie AR ERNUNRENS Withdrawing ¥ 235 from a bank
(xli) | Giving T 1,000 t0 Ramesh v iasans ik i Re iies S PO SRR

If + 100 represents a gain of ¥ 100, what does each of the following represent ?
(i) —8 (i) + 20 (i) + 36 (iv) — 50

If a rise in temperature by 30°C is represented by + 30, what does each of the following
represent ?

(i) +50 (i) O (iii) — 30 (iv) — 20
If walking 80 km towards south is denoted by — 80, what is denoted by ?
(i) +20 (i) —30 (iii) — 70
If 28 m below the earth’s surface is given by — 28, state what is given by ?
(i) -5 (i) + 12 (ii) + 34
If giving of X 150 is denoted by + 150,
(i) giving of ¥ 35 will be denoted by ........ (ii) taking of ¥ 78 will be denoted by ........

A boy first walks 80 m due north and then 63 m due south. Find his position with respect
to his starting point.

The temperature of a body first rises by 18°C and then falls by 23°C. Find the final
temperature of the body, if its initial temperature is :

(i) — 30°C (ii) 0°C (iii) 27°C
The temperature of a body first falls by 24°C and then rises by 45°C. Find the final
temperature of the body, if its initial temperature is :

(i) —50°C (ii) 26°C (iii) 5°C

14

Downloaded from https:// www.studiestoday.com




Downloaded from https:// www.studiestoday.com

25| FOUR FUNDAMENTAL OPERATIONS ON INTEGERS

1. Addition of integers :

(a) When integers have like signs, i.e. when both the integers which are to be
added are either positive or negative.

Add their absolute values and assign the same sign to the sum.

Example 5 :
Add : (i) + 57 and + 112 (i) = 32 and - 83.

Solution :

(i) Here, both the integers to be added are positive, and their absolute values
are 57 and 112, respectively.
The sum of their absolute values = 57 + 112 = 169
(+57) + (+112) = +169 |
(i) Here, both the integers to be added are negative, and their absolute values
are 32 and 83, respectively.
The sum of their absolute values = 32 + 83 = 115

=32)+1-83) = -115

Thus, on adding two or more positive integers, we always get a positive integer.
Similarly, on adding two or more negative integers, we always get a negative integer.

(b) When the integers have unlike signs, i.e. one is positive and the other is negative:

Determine the difference of their absolute values, and to this difference assign
the sign of the integer of the greater absolute value.

Example 6 :
Add : (i) + 53 and -29 (i) =53 and + 29

Solution :
(i) The absolute values of + 53 and — 29 are 53 and 29 respectively,
and their difference = 53 - 29 = 24.
Since the integer with the greater absolute value is 53, and its sign Is +
(+53)+(—=29) = +24
(i) The difference of absolute values = 53 — 29 = 24, and the integer of greater
absolute value is 53, with a negative sign.

(-53) +(+29) = -24 (Ans.)
Properties of addition of integers :
1. The addition (sum) of any two integers always gives an integer.
e.g. ()3+8=11eZ (i) (-3)+8=5¢Z2
(i) (3)+(-8)=-11€ Z (iv) 3+(-8)=-5€ Z andso on.
2. For any two integers ‘@’and b, a+b=0>b+a.
e.g. (i) (+3) + (+7) = (+7) + (+3) (i) (-8) + (+4) = (+4) + (-8)
(iii) (-6) + (-5) = (-5) + (-6) and so on.

15
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3. For any three integers ‘a’, b’ and c’, a+(b+c)=(a+ b)+c
e.g. () (3)+[+ @ =[=3)+@)]+(7
(i) 18 + [(-5) + (-12)] = [18 + (-5)] + (<12) and so on.

4. Foranyinteger'a’, a+0=0+a=a
e.g. () (#45)+0=0+(+5)=+5

(i) (<13) +0 =0 + (-13) =13 and so on.
5. The sum of an integer and its negative is always zero, ie. a+ (-a) =0
e.g ()3+(-3=0 (i) (-9)+9=0 andsoon.

o —

2.  Subtraction of integers :
Change the sign of the integer to be subtracted and then add.

ey

Example 7 :
Subtract : (i) +5 from+ 8 (i) — 5 from + 8
(i) + 5 from -8 (iv) — 5 from - 8
i) +8)-(+5)=+8-5=+3 (Ans.)
(i) (+8)-(-5=+8+5=+13 (Ans.)
(i) (-8)—-(+9)=-8-5=- 13 (Ans.)
(iv) (-8)-(-5)=-8+5=-3 (Ans.)

S ————————— e

Properties of Subtraction of Integers :
| 1. The difference (subraction) of any two integers is always an integer.
e.g. (i) 8- 3=5, which is an integer
(i) (- 6) -2 =—6-2=— 8, which is an integer
2. For any two different integers a’ and 'b’, a - b#b-a
3. For any three Integers ‘a’, ‘b’ and ¢, a-(b-c)#(a-b)-c¢

4. For any integer a, a-0#0-a

To evaluate an expression containing various integers with plus and minus
signs :
Example 8 :
Evaluate: () (+18)+(-12)—=(+86)—-(-9) (i) — 45 + (- 77) = (= 57) + 50.
Solution :
(i) (+18) + (= 12) - (+ 6) - (-9)
= +18-12-6+9

-

= +27-18 [Adding all integers with plus sign together and with
minus sign together]
= + 9 or simply 9. (Ans.)
(iy —45+ (-77)—(-57) + 50
= —45-77+57+50=-122+ 107 == 18 (Ans.)
16
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3. Multiplication of integers :
(i) When the integers have the same sign :

The multiplication of two integers, both positive or both negative, is always
a positive integer equal to the product of their absolute values.

g () (F4)x(+ N)=4x 7 =28
(i) (~4)x(-7) =4x7 =28

(i) When the integers have unlike signs :
The multiplication of a positive and a negative integer is always negative.
e.g. (i) (~30)x (+5)=-(30x5)=-150

(i) (+15) x(-6)=~-(15%x6)=-90

Properties of multiplication of integers :
For any three integers ‘a’, ‘b’ and ‘¢’
1. a x b is an integer, i.e. the product (multiplication) of two integers is always an integer.

2. ax bebxa .ax(bxc)=(axb)xec.
4. ax0=0xa=0. 5. ax1=1xa=a.
6. () ax(b+c)=axb+axc, jax(b-c)=axb-axc

(i) (b+c)xa=bxa+cxa andsoon.

4. Division of integers :
The rules for division of integers are the same as the rules for their multiplication,

ie. (i) If the two integers have like signs (both are positive or both are negative),
the sign of the quotient is always positive.
+8 -8

e.g. ;—2=+4. 3=+4 and so on.
(i) If the two integers have unlike signs, the quotient is always negative.
+8 -8 =12 12
e.q. 3——4, +—§—-‘4,-—4”——-‘3, —_—4——3 and so on.

— e —

Properties of division of integers :
1. If ‘a’ and ‘b’ are two integers, then ‘@’ + * b’ is not necessarily an integer.

&8 4 :% = + 5, which is an integer,

but (i) % is not an integer, and the same is true for (-7) + 2, 8 + (- 3), etc.

2. |f ‘a’ is a non-zero integer, i.e. a # 0, then ‘a + a’ is always equal to unity (1).
eg. (-5+(-5=1,E7+H+7)=1, 15+15=1 and so on.
3. For any non-zero integer ‘a’, 0 +a =0 but a = 0 is not defined.
eg. 0+5=0,0+(-5)=0,but5+0is not defined, nor (- 5) = 0.
Also, at-b#b-+a
a=(bxc)#(a+b)+c andsoon.

17
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Add :

(i) + 75 and + 56
(iv) + 75 and — 56
(vi) - 38 and - 369

Subtract :

(1) " " o 1s
(iv) =7 from 15
(vii)— 243 from — 300

Multiply :
() 8and?7
(iv) +8 and -7

Divide :

Downloaded from https:// www.studiestoday.com

EXERCISE 2(B)

(i) —75 and — 56
(v) 7362 and — 5937
(viii) 642 and - 897

(i) +7 from - 15
(v) 586 from 439
(viii) 398 from — 398

(i) -8 and-7
(v)+ 243 and 0

(i) 24 by - 3 (i) —24 by -3
(iv) +24 by + 3 (V) O by +73
(vii) + 666 by + 1 (viii) —83 by + 1
(x) —82by-1 (xi) 1728 by — 12

Fill in the blanks :

(i) Y17 g APTAtE =0 (i) (—9)+ .o
(iv)  (~8) % i = =4 (V) Rt ik
(Vi) cooneenes X (= 16) = 400 (VIII}" = RIS
(X) (-98) + .......... () e + 132

Evaluate :

(i) 105 + (- 61) + (- 29)
~ 87 4 (=.32) 4 5ip (= 1) e {ie
(v) 198 = (- 47) = (~§)

(i)

(vii)
(ix)
(xi)

State true or false :

32 x (- 3) x 2

(- 6) X (= 6) x (- 6)
(~ 2) x (= 8) 5 (= 4y S o

e e .- S L S,

(i) —75 and + 56
(vi) - 570 and 0

(i) -7 from =19

(vi) -80 from 0

(ix) 0 from — 87

(i) -8 and+7

(vi) 0 and - 96

(i) —24 by +3

(vi) 0 by — 48

(ix) +19 by -1
=0 (ili) 1,456 + (=:58) =T cicnnns
==4 (Vi) (-9) = .ce. =3
= — 36" (iX) ; A9 =-—49
=0 (Xii) .covvere. = (—=57) =0

(i) 253 + (— 524) + (- 730) + 894
(iv) 1+ (-47)+ (-47) +190
(vi) — 56 + (- 63) — (- 204)

(viii) (—6) x (= 1) x (+ 18)

(X) (- 32) x 0 x (- 32)
(xii) (-2) x (=3) X (-4) x(=5) x(-6)

(i) The sum of an integer and its opposite is always zero.

(i) The sum of two negative integers is positive.

(iii)
(iv)
(v)
(vi)

The addition (sum) of two integers can be zero.

18

The sum of a positive integer and a negative integer is negative.

The sum of three different integers can never be zero.

The subtraction (difference) of two integers can never be zero.
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(vii) The product of two integers can be zero.
(viiiy The product of two negative integers is negative.
(ix) The product of three negative integers is positive.
(x) The product of a negative integer and a positive integer may be zero.
8. Fill in the blanks :

(i) To subtract (- 8) from 16, we add ..............c...... to 16.
(i) To subtract 8 from — 16, we add ............c..cc... to - 16.
(i) The opposite (negative) of a negative integer L g SRS integer.

(iv) If a and b are two integers, then a + b and a - RO IARE B o veiaio v v s
(v) The product of a negative integer and zero is ....................

(vi) The opposite of an integer is the same as multiplying that integer by ..........ccooeie

26| COMBINATION OF FOUR FUNDAMENTAL OPERATIONS

We know that the four fundamental operations are addition (+), subtraction (-),
multiplication (x) and division (+). The following are the examples in which two or more
of these operations are used together :

) 8+43-5 (i) 16-3+6 (i) 15x4+8-2
(iv) 12x5+6, andsoon

To simplify an expression involving two
or more fundamental operations, the order of
simplification must be according to the letters
used in the acronym® DMAS.

DMAS
D stands for division,

M stands for multiplication
A stands for addition

S stands for subtraction

Example 9 :
Evaluate: () 5x3+12+3 (i) 32-52+4+8
(i) 8 x4 +2 (iv) 8+4x2
Solution :
() 5x3+12+3 [According to DMAS; perform D (division) first]
=5x3+4 [12+3=-1~3—2-=4]
=15+ 4 [Performing multiplication (M)]
=19 (Ans.)
(i) 32-52+4+ 8 [First of all division D]
=32-13+8 [52 + 4 = 13]
=40 - 13 [Then addition (A) and then subtraction (S)]
= 2/ (Ans.)

* An acronym is a word formed by the first letter of a larger expression.

19
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(i) 8 x4 +2 [Division first]
=8 x 2 [Now multiplication]
=16 (Ans.)

(iv) 8 +4 x2 _ [First division]
=P X2 [Then multiplication]
=4 (Ans.)

Example 10 :
Evaluate: () 28 -15+ 3 -4 x (- 6) (i) 56 +5x(—3) + 48 + 8
Solution :
() 28-15+3 -4 x (- 6)
=28 -5-4 x (- 6) [Division, i.e. 15 + 3 = 5]
=28-5+24 [Then multiplication, i.e. —4 x (- 6) = + 24
=52 -5 [Then addition and then subtraction,
=47/ (Ans.)

(i) 56+5x(-3)+48 =8 |
=56 +5%x(-3)+6 | [Division, i.e. 48 + 8 = 6]
=56-15+6 [Multiplication, i.e. +5 x (= 3) = —15]
=62 - 15
= 47 (Ans.)

EXERCISE 2(C)

Evaluate :

1.{ TRIZET <D 2. 9%6+12-2x3

3. 24x(-4)+144 + 6 4, 48+ (-2)-72x3

o 18 x24 + 4 6. 36+12x4

T/ 62-56+4+5x(~7) 8. 56+2x(-15)-45+9
9 17+95+19+4 x (- 7) 10. 70+14x3-45+9

Revision Exercise (Chapter 2)
Evaluate :

g |7 State true or false .

() 49| = |- 49] (i) |-49| =- |49| (i) |-49| - |49] =0
2. (a) Add:
(i) + 88 and - 124 (i) - 73 and 54 (i) + 26, 58 and — 61

(iv) -89,+16and-35 (v) —26,-38 and + 19
(b) Subtract :

(i) + 62 from + 39 (i) + 39 from + 62
(iii) + 62 from — 39 (iv) + 39 from - 62
20
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(¢) Multiply :

(i) +38and +9 (i) +24 and - 17
(iiiy — 49 and + 32 (iv) — 56 and - 13
(d) Divide :
(i) + 63 by + 21 (i) + 135 by — 45
(i) — 96 by + 16 (iv) =112 by -7
3. Evaluate :
(i) (+32) - (+ 78) + (+ 65) (i) (- 32) - (- 78) — (+ 65)
(i) (+ 32) + (- 78) — (- 65) (iv) (- 32) - (+ 78) — (+ 65)
WY =sl) s (mel) % f (Vi) 7)x(=7)x(=7)
Vi) (=7)+(=7)+(=7) (viii) (=6) x5 x (-2) x (-3)
(ix) (-8)x6x5x(-3) (X) (+7)x (+15) x 0 x (- 4)
4. If = 70 represents a loss of ¥ 70, what does each of the following represent ?
(i) +60-34 (i) —34 +60 (i) +55-86 + 10
(iv) =75+ 46 -10
' |
(v) -75+46-10=-39 which represents a loss of ¥ 39. (Ans.) |
5. If + 42 represents 42 m above the water surface, what does each of the following
represent :
(i) —87 + 55 (i) +98 - 115
(i) + 36 + 57 -73 (iv) —42 -23 + 39
6. What must be added to :
(i) —26toget187? (i) 26 to get— 187
(i) — 26 to get—18 7 (iv) 26 to get 18 ?
(i) Required number = 18 — (- 26) }
= 18 + 26 = 44 (Ans.) |
7.  What must be subtracted from :
(i) —48toget137 (i) 48 to get 13 7
(iii) —48toget—137 (iv) 48 to get—137?
(i) Required number = —48 - 13 |
= - 61 (AHS.)
8. Evaluate :
(@) () (-17)x(-6)x8 (i) 8 x (-17) x (- 6) (i) 13+ (=7)+10

(iv) 10+ 13+ (-7)

(b) Are the results of (i) and (ii) the same ? If yes, specify the property in words.
(c) Are the results of (iii) and (iv) the same ? If yes, specify the property in words.

M s - - =

21

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



