DECIMAL NUMBERS

Introduction

You learned aholt place value of 2 number in Chapter 1. For example, in the
number 125 the place value of the 5 is ones, the 2 istens, and the 1 is
hundreds. In the decimal number 125,36, the dot to the right of the 5 is called a
decimal point. All of the numbers to the left of the decimal point represent
numbers whose absolute values are greater than or equal to 1. The nurmbers to
the right of the decimal represent fractional values between 0 and 1. Similar to
integer digits, the digits to the right of the decimal point hawve their own place
values. The following chart shows the place values of each digit in the number

87 896.7134.
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DECIMAL NUMBERS

Integers can be written as decimal nurmbers by placing a decimal point to the
right of the ones digit, followed by a zero. There can be an infinite number of
digits after a decimal point.

Decimals with an infinite number of digits after the decimal poirt that repeat the
same digits over and over are known a5 repeating decimals.

If & decimal has an infinite number of digits but does not repeat it is an irational
number.

The decirmal numbers that are not infinite are called terminating decimals.

Study the examples below.

Whole Number | Terminating Repeating Irrational
Decimal Decimal Decimal Number
7.0 0.125 0.3333533353... 14142135,
109.0 5.0245 24592452452, | 31411802654 .

The ".."tothe right of the repeating decirmal and irrational numbers above
indicate that they go on forever. Repeating decimals can be written with a bar
over the digits that repeat to show that it is a repeating decimal. So,

0.33333333... can be written as 0.3 and 2452452452 . can be written as
2452

2ofsS
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DECIMAL NUMBERS

Rounding Decimal Mumbers

When a decimal number has many digits after the decimal point it is common to
roeund that decimal to a specific place value. If the place value is not specified,

round to the hundredths place for this course. This is usually the casein money
problems, since cents are the smallest coin available.

1 cent=%$001
258 cents = $0.25

To round a number to the hundredths place, ook at the digit to its right (in the

thousandths place). If it is © or greater, then add 1 to the digit in the hundredths
place. If it is less than 3, don't change the digit in the hundredths place.

EXAMPLE A
Round 5674386 to two decimal places.

"Twi decimal places" means the hundredths place. In this example, the digit in
the hundredths place is 3 (567 4306).

The numberto the right of 3 is B (567 4386). Because 8 is greater than S, add 1
to 3.

The nurnber rounded to two decimal places is 567.44 .

Z2aofs
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DECIMAL NUMBERS

EXAMPLE B
Round 87.13977 to the tenths place.
The digit inthe tenths place is 1 (87.13977).

The numberto the right of 1 15 3 (87 13977). Because 3 is5 less than &, do not
change the 1.

The rounded number is 87.1.

EXAMPLE C
Found 100.0098 to the thousandths place.

The digit inthe thousandths place is 9 (100.0098).
The numberto the right of 9 s B (100.0098). Because 8 = 5, add 1 t0 8. Howewver,
because 9 +1 i35 10, the 1 in 10 carries to the hundredths place, so the rounded

number is 100010,

YWe canwrite 100.010 as 100.01 because any zeros after the right-rmost non-zero
digit can be removed without changing a number's value,

4afs
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| DECIMAL NUMBERS

Extended Example 1a
Write the repeating decimal 1.951295129512... using a bar over the decimal.
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Label each decimal number as a whole number decimal, a terminating
decimal, a repeating decimal, or an irrational number.

1.73205080757...

Round the decimal number to the specified place value.

358.50122; ten-thousandths place

Round the decimal number to the specified place value.

98.3259; thousandths place
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Round the decimal number to the specified place value.

9,237.24955; thousandths place

Round the decimal number to the specffied place value.

435.99; tenths place
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ADDING AND SUBTRACTING DECIMAL NUMBERS

Introduction
In this lessan, we'll review how to add and subtract decimal numbers.
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ADDING AND SUBTRACTING DECIMAL NUMBERS

Decirmal nurbers, like whole nurnbers, can be vertically aligned for addition and
subtraction. When writing decimal numbers vertically, align the decimal points
such that the digits with the same place values are aligned in columns. Once the
decirnals are aligned, add or subtract as usual, carrying the decimal point
straight down .

EXAMPLE A
Add: 34 0% +16.14

¥l
2409 Align the numbers at the decimal point.
+16.14 Add as usual.

4
0,22 Carry the deciral point straight down.

EXAMPLE B
Sulbtract: 87.25-14.91

6 L
8?.}5 Align the numbers at the decimal point.

— 14 91 Subtract as usual.

4
7234 Carry the decimal point straight down.

2ofsS
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ADDING AND SUBTRACTING DECIMAL NUMBERS

YWhen adding or subtracting decimal numbers, sometimes the numbers do not
have the same number of digits after the decimal point. In this case, we still align
the numbers at the decimal point and we use zero as a placeholder for the
number with fewer decimal places. This is shown in the examples below.

EXAMPLE C
Add: 2586+ 22 35897

L Log Align the numbers at the decimal paint. Since 9.586 has no digit in
95860 the ten-thousandths place, use zero as a place holder.

4+ 22 3897 Add as usual.

+
31,9757 Carry the decimal point straight down.

EXAMPLE D
Subtract 75 1742 - 35

75 1742 Align the numbers at the decimal point. YWrite 35 as a decimal
number using zeros for place holders to the ten-thousandths place.

— 350000  sybtract.

+
40 1742 Carry the decimal point straight down.

Z2aofs
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ADDING AND SUBTRACTING DECIMAL NUMBERS

To add and subtract signed decimals, we apply the same rules as for the
addition and subtraction of integers, with the additional step of aligning decimal
points.

EXAMPLE E
Add: —9.56+(~15.35)

Both numbers are negative. Find the absolute value of each:
|-5.56| = 2.56 and [-15.35]| = 15.35.

f
9.56 Add 956 and 15.35 as usual: align the numbers at the decimal point.
+- 15330

4
—24.91 Carry the decimal point straight down. Mote: The answer is negative!

Subtract 20 576— 27.03 EXAMPLEF

Rewrite the problem as addition: 20,576 + (-27.03) .
20576 is positive and 27 .03 is negative, so find the absolute value of each:
[20.576|= 20576, and |-27.03| = 27.03.

6 91210
2}"}35}3 Subtract 200576 from 27.03: align the numbers at the decimal point
50576 and add a 0 placehalder.

i Carry the decimal point straight down.
—f 454 Since |-27.03] = [20.576] the sign of the answer is negative.

4afs
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| ADDING AND SUBTRACTING DECIMAL NUMBERS

Extended Example 1a
Add: 456 6+8.99
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Add or subtract.

0.99 + 153.016

Add or subtract.

352.415 - 157.9143

Add or subtract.

—123.9 + (-246.995)
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Add or subtract.

—4.04 — 17.2358
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MULTIPLYING DECIMAL NUMBERS

Intro duction
In this lesson, we look st multiplication of decimal numbers.
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MULTIPLYING DECIMAL NUMBERS

When you multiply decimal numbers, you can ignore the decirmal points and
multiply the numbers as if they were integers. Once you finish multiplying, count
the number of decimal places in each factor. Use the sum of the counts to place
the decimal point inthe product. That is, place the decimal point before the digit
that is that mary places frorm the end. The exarnples in this lesson will help you
understand this concept.

EXAMPLE A
Multiply: 26 21x 2.4

Motice that there are two decimal places in the first factor and one decimal place
in the second factor—the sum of the counts is three decimal places,

Multiply the factors, ignoring the decimal points.
®

14484
+7242

Q6004 =25 an4 The product is 86904 without a decimal point. Count three
3 g places from right to left in the product and place the
decimal point.

2ot 7
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MULTIPLYING DECIMAL NUMBERS

EXAMPLE B
Multiply: —3x 0.85697

Motice that there are zero decimal places in the first factor and five in the second
factor. The sum of the counts is five.

85637 Multiply the factars, ignoring the decimal points. Recall that a
% — 3 negative number times a positive number has a negative product.

957091 = —2 57091 The product is 257091 without a decimal paint. Count
Sl five places fram the right in the product and place the
decimal point.

When the product does not have as many digits as the reguired number of
decimal places, add zeros as placeholders to the |eft of the product.

EXAMPLE C
MUltiply: 2.5 = 0.00008

Motice that there is one decimal place in the first factor and five decimal places in
the second factor, for a total of six decimal places.

25 Multiply the factors, ignoring the decimal points.

X 8
2np  The product is 200 without a decimal paint.

a00200 = 0 noo2nn  Count six places fram the right in the product. Since
Tﬁh; there are anly three places, write three zeros to the left
of the digit 2 and place the decimal point. Any zeros to
= 0.0002 the right of the digit 2 can be dropped.

Zaof7
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MULTIPLYING DECIMAL NUMBERS

Multiplying by Powetrs of Teh

Multiplying a decimal number by a multiple of ten (10, 100, or 1,000 ...} is

simple. All you do is rmove the decirmal point to the right a5 rmany places as there
are zeros in the multiple of ten. Study the examples below.

a. 2406 =10 = 240,6 Thereis one zero in 10; mave the decimal paint in 24.06
' one place to the right: 24.06 = 2406

b. 24 06 x100 =2 406  There are two zeros in 100; move the decimal point in
24.06 two places to the right.

c. 24.06x 1,000 =24 060 There are three zeros in 1,000, move the decimal

point in 24.06 three places to the right (you have to
write in a zero for a placeholder after B).

o, —0 4529 %100 = —45 29  There are two zeros in 100; move the decimal point
in —0.4529 two places to the right.

e.—04529x1, 000 =—-4529 There are three zeros in 1,000; move the decimal
point in —0.4529 three places to the right.

f. —0.4525 10,000 = —4,52% There are four zeros in 10,000, move the decimal
paint in —0.4529 four places to the right.

4 af 7
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MULTIPLYING DECIMAL NUMBERS

Howeser, if wou are multiplying by a power often that is less than 1, such as 0.1,
0.01, or 0.001, then you need to move the decimal point to the 1eft as many
places as there are digits after the decimal point in the power of ten.

a 2406 =0 1="2.406 There iz one digit after the decimal in 0.1; move the decimal in
Y 2406 one place to the left.

b. 24 06 =001 =02406 There are two digits after the decimal paint in 0.01; move
the decimal paint in 24.06 two places to the left.

e, 24 06 %0001 = 002406 There are three digits after the decimal in 0.007; mave
the decimal in 24.06 three places ta the left (you have to
write in @ zero for a placeholder in front of 2).

d. —04529 %001 =-000452% There are two digits after the decimal in 0.01; move
the decimal in —0.4529 two places to the left, writing
in the necessary zero placeholders,

e, —N4520%0 001 =-0000452% There are three digits after the decimal in 0.001,
move the decimal in —0.4529 three places to the
left, writing in the necessary zero placeholders.

f. —04520 500001 ==00000452%2 There are four digits after the decimal in
0.0001; move the decimal faur places to the

left, writing in the necessary zero placeholders,
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| MULTIPLYING DECIMAL NUMBERS

Extended Example 1a
Multiphy: =7 20 008
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MULTIPLYING DECIMAL NUMBERS

Let's putwhat weve learned inthis section and the previous one to use to
simplify a more complex problem,

EXAMPLE D
Simplify: (—263.582) +0.56897 x 1,000

Recall the order of operations: in this case, we perform the multiplication first,

= (263 282) +268.97  Multiply 056897« 1, 000 move the decimal point in

the first factor as many places to the right as there are
Zeros in the second factar (three places).

8160 253582 is negative and 568.97 is positive, so find the absalute
S68.9FH  walue of each: |-263.582| = 263582, and |565.97| = £65.97.
363522 Subtract 263,532 from 568.97 —line up the decimals and add a
il zero placeholder. Since 56897 | = |-263.582| the answer is

305,388 positive.

Fof 7
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Multiply.

04 <17.6

Multiply.

98.4445 « -0.0003

Multiply.

-9 < 59.9
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Multiply.

—63.38 < 7.343

Multiply.

14.934 ~ 0.0078

Chapter 6- Section 3- page 9



DIVIDING DECIMAL NUMBERS

Introduction
This lesson explains division of decimal numbers.
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DIVIDING DECIMAL NUMBERS

When you divide decimal numbers, if the divisor is a decimal, move its decimal
point to the right as marny places as necessary 1o make it an integer. Then move
the decimal point in the dividend the same way. Then you are ready o divide as
usual.

EXAMPLE A
Divide; 4,522+ 0.05

00514522 hove the decir_’n_al point in 0.05 two places to the right. This
ek iy changes the divisor to 5.

2=
Also move the decimal point in 4.522 two places to the right,
which changes it to 4522

q0.44
55452.2 Because 5 goes into 45 nine times, write 9 in the guotient. The
next digit in the dividend, 2, is smaller than 5, so put O in the
=4 5:: guotient after 9. Bring the decimal point straight up to the
99 guatient.
=20 Then bring down 22 and continue dividing by 5. Because 5 goes
20 into 22 four times, put & 4 in the quotient after the decimal point.

=00 22 -20 =72 Since there are no digits following 2 in the dividend,
write in & zero as a place holder. Then divide 20 by 5, and write 4
0 in the gquotient. There is no remainder.

zaofe
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DIVIDING DECIMAL NUMBERS

When dividing signed decimal numbers, use the rules for dividing integers.

EXAMPLE B
Divide; 2006+ =34

—z24%20 06 Move decimal point in —3.4 one place ta the right. This changes
el s the divisor to —34. Also move the decimal point in 20.06 ane

place to the right, which changes it to 2006,
=50

—ZAV200 6 By the rules of dividing with integers, a positive divided by a
negative is a negative—make the gquotient negative.

A Because 34 goes into 200 five times, write & in the guotient. The
A06 remainder is 30, Since 34 does not go into 30, bring down the &
— 306 from the dividend. Bring the decimal point straight up to the
0 gquotient. 34 goes into 306 nine times. Write 2 9 in the quotient.

If the dividend does not have as many digits as places moved by the divisor use
7eros as placeholders—see Example C below.

EXAMPLE C
Divide: 2.4 = 0.003

000242 400 Move decimal in 0.003 three places ta the right. This changes
=50 35 thedivisorto 3. The dividend has only one decimal place, so

write two zeros after 4 to make three places. The dividend is now

200) 2400,
3)2400 Because 3 goes into 24 eight times, write B in the quatient.
~24:4 There is no remainder and only zeros to carry down. VWrite the
(0 two zeros in the guaotient and bring the decimal point straight up

to the gquotient.
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DIVIDING DECIMAL NUMBERS

Dividing by Powers of Ten

To divide by multiples of 10(such as 10, 100, ar 1,000% move the decimal point
of the dividend to the left a5 mary places as there are zeros in the divisor. See
the examples below.

a. 24,06+ 10 = 2406 There is one zera in 10; maove the decimal point ane place
I tothe left.

b. 24 06 =100 =0 2406 There are twa zeras in 100; mave the decimal point two
places to the left.

¢. 24 06+ 1,000=00240§ There are three zeros in 1,000, move the decimal
point three places to the left, writing a zero as a
placeholder,

d. —04520+- 100 = =0 004529 There are twa zeros in 100; move the decimal
point in =0.4529 two places to the left, writing in
the zero placeholders.

e. —0.4529 1,000 =-0.000452% There are three zeros in 1,000, move the
decirmal point in —0.4529 three places to the
left, writing in the zero placeholders.

f. —0.4529 = 10,000 = —0.0000452% There are four zeros in 10,000; move the
decimal paint in 404529 four places to the

left, writing in the zero placehalders.

4 af &
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DIVIDING DECIMAL NUMBERS

Howewer, if you are dividing by a power of ten that is less than 1 (such as 0.1,
0.01, or 0.0013, then you need to move the decimal point to the fdght 25 many
places as there are digits after the decimal point in the divisor.

a. 2406 =0.1=240.6 There is one digit after the decimal paint in 0.1, move the
L decimal point in the dividend one place ta the right.

b. 24 06+ 0.01= 2,406 There are two digits after the decimal point in 0.01; move
the decimal point in the dividend two places to the right.

¢. 24 06+ 0.001=24,060 There are three digits after the decimal point in 0.001,
mave the decimal paint in the dividend three places to
the right.

d. —04529 - 0101 =-452% There are two digits after the decimal in 0.01; mave
the decimal point in 40,4529 two places to the right.

e —04520+ 000]1=—-4529 There are three digits after the decimal in 0.001;
move the decimal point in =0.4529 three places to
the right.

f. —0.4529 = 0.0001=—4, 529 There are four digits after the decimal in 0.00071,
maove the decimal point in =0.4529 four places to
the right.

Saofe
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| DIVIDING DECIMAL NUMBERS

Extended Example 1a
Divide: —3.623+ 0.005
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Divide.

—-26.892 = 0.249

Divide.

—6.045 - -12.5

Divide.

—53.7948 + —4.981
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Divide.

0.024794 + -0.12397

Divide.

—209.6901 + 20.99
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FRACTIONS AND DECIMALS

Introduction

Fractions and decimals are closely related, as we'll see in this lesson. Ay
fraction can be written as either a terminating decimal or a repeating decimal.
However, not all decimals can be written as fractions, as inthe case of
irrational numbers.

1afz
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FRACTIONS AND DECIMALS

Changing Fractions to Decimals

To change a fraction to a decirnal, treat the fraction bar as a division symbol and
divide the numerator by the denorminator.

. EXAMPLE A
Change = to a decimal.

Write the fraction as the division problem 4 + &,

0. 0.8
5F — 534'0 — 5j 40 Because 5 is larger than 4, express 4 as 4.0
—4n  Bring the decimal point straight up to the

guotient.

0

Then continue dividing.

The division ends at 0.8, a terminating decimal.
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FRACTIONS AND DECIMALS

When it is necessary to round to a specific decimal place, always perform the
division out to one more place than the place valug which you are rounding to.
Recall that this extra place holds the nurmber that helps us to decide to round up
ar clown .

EXAMPLE B
Change 7 to a decimal. Round your answer to two decimal places.

2142 s
?E — 7Y% 000 You have to divide 22 by 7.
=9 To raund the answer to twa decimal places, you need
_1[] three digits after the decimal point.
7 Because the digit to the right of 4 is 2 and 2 < 5, leave
e 4 unchanged. The rounded answer is 3.14.
a0
:
20
-14
&

Zaofs
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FRACTIONS AND DECIMALS

A negative fraction converts to a negative decimal. When changing negative
fractions into decimals, automatically put the negative sign in the guotient and
divide as usual.

EXAMPLE C

Change —g to a decimal.

The fraction is negative. So is the decimal,

You have to divide 3 by 8. Because 3 < 8, express 3
a5 3.0 and bring the decimal point straight up in the
guotient.

—1.375 iz a terminating decimal.

3

S0 ——=-0375
3
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FRACTIONS AND DECIMALS

Recall that in Section 1 of this chapter, you learned to write repeating decimals
with a bar over the digits that repeat. Recall: 0457457457 ... can be written

as0.457

5 EXAMPLE D
Change E to a decimal.

0666 You have to divide 2 by 3. Because 2 <3,

0.
T express 2 as 2.0 and bring the decimal
BE = 3)20 = 3j2.000 paint straight up in the quatient.

-1
SO Az you can see, B will continue to repeat.
20 Once a repeating pattern is clear, stop the
" division and write the gquotient using a bar
1s : =
S over the repeating digits.
20
2 —
—18& & 3 =6
2

Saofs
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FRACTIONS AND DECIMALS

Mixed numbers can be changed into decimal numbers in two ways. One method
is to first change the miked number into an improper fraction, and then divide.

5 EXAMPLE E
Change 3§ to a decimal.

3695 . W . ... 38
First write 3= as the improper fraction =,
229 = 8)29.000 8 g
—24 Mow you have to divide 29 by 8.
50

Eight goes into 29 three times with a remainder of 5.
45 Write 3 in the guoatient. Since there are no remaining
digits in the dividend write 29 as 29.0 and bring the

20 decirnal straight up in the quotient. Mow you can bring
-16 down a zero to continue dividing.
40 Bring down more zeras as needed.
=40

0 So: 33:3.625.

& aof s
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FRACTIONS AND DECIMALS

The second method of converting a mixed nurnber to a decimal involves keeping
the whole nurnber part (because we know that this is the nurmber to the 1eft of
the decimal point) and dividing the fractional part.

5 EXAMPLE F
Change 3§ to a decimal.

0 0625 Hold on to the whole number 3 and divide 5
g5 = 850 = gjso00 WO

—48 Because 5 < 8, rewrite 5 as 5.0 and bring
S the decimal paint straight up inta the
20 guotient.
—16 The quotient, 0.625, is now the decimal
40 portion of the answer,
=40

= YWrite the 3 from the original mixed number
0 in front of the decimal to get 3.625.

Again we see that: 3% =3620

Fofs
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| FRACTIONS AND DECIMALS

' Extended Example 1a
WWrite i as a decimal rounded to the nearest thousancth.
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Change the fraction or mixed number to a decimal. Round answers to the
nearest thousandths place or write repeating decimals with a bar over the
decimal.

_E_

Change the fraction or mixed number to a decimal. Round answers to the
nearest thousandths place or write repeating decimals with a bar over the
decimal.

103

24

Change the fraction or mixed number to a decimal. Round answers to the
nearest thousandths place or write repeating decimals with a bar over the
decimal.

1
4=
)

-
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Change the fraction or mixed number to a decimal. Round answers to the
nearest thousandths place or write repeating decimals with a bar over the
decimal.

9
ﬁ_

22

Change the fraction or mixed number to a decimal. Round answers to the
nearest thousandths place or write repeating decimals with a bar over the
decimal.

17— =
15
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SOLVING EQUATIONS WITH DECIMAL NUMBERS

Introduction

Equations with decimals are solved in a way similar to equations with integers or
fractions. Wwhen solving eguations with decimals, follow the guidelines helow.

Steps for Solving an Equation with Decimal Numbers

If fractions are present, multiphy each term of the equation by
the LCD of the fractions.

Step 2 |If parentheses are present, use the distributive property.

Step 3 | Cormbine any like terms on each side of the eqguation.

Rewrite the equation so that variable terms are on one side of
the equation and constant terms are on the other side.

Divide both sides by the numerical coefficient of the variable
to solve, if necessary.

Step 6  Check the answer in the original equation.

|Step 1

Step 4

Step 5

1afs

Chapter 6- Section 6- page 1



SOLVING EQUATIONS WITH DECIMAL NUMBERS

EXAMPLE A
Soe: x—15=8

xr—15=8
+15 +15
x = 95

Toget x alone on one side of the egquation, add 1.5 to
both sides.

EXAMPLE B
Solve: —2y =67

—2y=67
g = E Divide both sides by the coefficient of » |, which is =2
-2 -2

y =—3 35 Remember that dividing a positive number by a negative number
results in a negative number,

EXAMFLE C
Sole Syl Sl =67 v

—3y+134=67-y  Bring the variable terms to one side and the non-variable
A= =1 9 terms to the opposite side.
-2y 536 Combine the like terms.

—2 —2 lsolate the wariable by dividing both sides of the equation
y=-268 by —2.

2afsS
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| SOLVING EQUATIONS WITH DECIMAL NUMBERS

EXAMPLE D
S e s R s

Mx—036)=—x+24
5?;{_ 0.36)=—x+24 Multiply by 5 using the distributive property.

Gx-18=—-x+424
i T Add x to both sides to remove —x from the right side.

Gx—18=24 aimplify the result.
$+18 418 Add 1.8 to both sides to rermove —1.8 from the left side.

Ex L Simplify each side.
6x_42

6 &
x=07 Simplify 4.2 divided by & to find the final answer.

Divide both sides by the coefficient of x , which is B.
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| SOLVING EQUATIONS WITH DECIMAL NUMBERS

EXAMPLE E

e 3
Sove; —x+—=0232x+45
saig s

r+—=0%x+45 Find the LCD of the fractions: 12.

) | 2

Multiply both sides of the equation
=12-05x+12-4.5 py 12,

—
()

—l
2
IV S

2
=X+
3

|

\:&kiw I=

I
L

=6x+54 Simplify the fractions.

b
+

_.‘K{

L3
o,
2

_.‘K{

Bx+9=6x+54
—&x —bx

2r+59=154 _ _
Subtract B from both sides to bring
= =4 the non-variable terms to the other

side.
é = E Divide both sides by the coefficient

¥ a3 of x . which is 2.

45 Simplify 45 divided by 2 to find the
s T =225 final answer.

Subtract &x from both sides to bring
the variable terms to one side.
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| SOLVING EQUATIONS WITH DECIMAL NUMBERS

Extended Example 1a
Sokve, and round your answer to two decimal places; 5x+098=68-4x
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Solve. Round each answer to the hundredths place, if necessary.

2y—4.2=-8.6

Solve. Round each answer to the hundredths place, if necessary.

6x+8.65-3x=10

Solve. Round each answer to the hundredths place, if necessary.

Tx—9064=5x+2.32
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Solve. Round each answer to the hundredths place, if necessary.

5(0.212x —1.1) = 3(4x +7.02)

Solve. Round each answer to the hundredths place, if necessary.

9.7(1— y)— 2.4(0.2y +3)=1.9(y +1)
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