72 COMPOSITION AND FACTORING,

Rule.—I. Find the greatest common diy
tities; divide one quantity by i, and maultiply
the quotient,

IL. When there are more than two

wsor of the two quan
the other quantity by

quantities, find the least coms
mon mwdtiple of two of them, then of this maltiple and the third
quantity, ete.

EXAMPLES,

2. Find the least common multiple of 2?—2_12 and
o' — 4z —9]. Ans. *— 82" — ba+ 84,

8 Tind the least common multiple of 2%+ 52+ 6 and 22+ bz +8,
Ans. 2°+92°+ 362+ 94,

4. Find the least common multiple of a*+4ab + 382 and 2 — b,

Ans. @°+3a’h — ab® — 318,
5. Find the least common multiple of ¢?+3up+ 952 and
&’ —ab— 652, Ans. &* — Tab®— 655,
6. Find the least common multiple of #*— qz+3z— 34

and
'~ 32— ax + 3a. Ans. & —ax?— 92194,

. Find the least common multiple of 2?-

x—2, 243249
and 2+ 5z +4.

Ans, z*+52° — 90z — 16.

REVIEW QUESTIONS,

Define Composition. A Comporite Quantity.

‘omposition to Factoring. State the fou

State the relation of
r theorems of Composition,
Define Factoring. Factors, A Prime Quantity. Quantities prime tc
=ach other. State each case, Give the rule for each case. State the
three theorems of Factoring.

Define Common Divisor, Greatest Common Divisor.
The principles. The rules, Define a Multiple,
%he Least Common Multiple, State the cases,
rules.

State the cases,
A Common Multiple.
The principles. The

SECTION IV.
FRACTIONS.

§22, A Fraction is a number of the equal pams of a un.lt.
1223, A Fraction in Algebra is expressed by two quantities,
one above the other, with a straight line between them; as,

124. The Denominator of a fraction denotes the nuj‘nher
of (—\.qu‘(ﬂ parts into which the unit is divided. It is written
below the line.

1235, The Numerator of a fraction denotes the number of
equal parts taken. It is written above the line. :

126. An Entire Quantity is one that has no fractional
part; as, 2a%, a+b, ete. o |

127. A Mixed Quantity is one that has both an entire

-~ e L T
2ae

i < s ar—
and a fractional part; as, @ = o

i ot is usually regarded as the
128, An Algebraic Fraction is usually regarded as tl

a
i j antity divi another; thus, — means
expression of one quantity divided by ano i =

a divided by e, ete.

PRINCIPLES OF  FRACTIONS.
1229, The Principles of Fractions are E—,"(%Ilf_‘l"{rlri laws 31"1:.;\1_
ing the relation of the value of the fraction to its numerator
and denominator.

Prix. 1. Muliiplying the numerator or dividing the mea;o”;k
nator of a fraction by any quantity multiplies the value of the
fraetion by that quantity.

7




74 FRACTIONS.

If we multiply the numerator of a fraction hy n, there will be 7 times
AS many parts taken, each of them the same size as before; hence, the value
will be 7 times as great.

If we divide the denominator by n, the unit will be divided into 1-nth
as many parts; e, each part will be 7 times T nd the same
number of parts being taken, the value of the fraction will
graat. Therefore, ete.

Prix. 2. Dividing the numerator or multiplying the denoms-
nator of « fraction by any quantity divides the value of the fraoc.
tion by that quantity.

Lf we divide the numeccator of a fraction by n, there will be only 1-nth
as many parts taken, each of the same size as before; hence, the value of
the fraction will be 1-nth as great.

If we multiply the denominator of a fraction by #, the unit will be
divided into 7 times as many parts; hence, each part will be 1-7th as great
as before; and the same number of parts being taken, the value of the frae-
tion will be 1-nth as great. Therefore, ete.

Priv. 8. Multiplying or dividing both numerator and denomi-

nator of a fraction by the same quantity does not change the value

of the fraction.

For, since multiplying the numerator multiplies the fraction, and multi-
plying the denominator divides the fraction, multiplying both numerator
and denominator by the same number both multiplies and divides the
value of the fraction by that number, and hence does not change the value.
In the sama way it may be shown that dividing both terms does not change
the value of the fraction. ‘herefore, ete.

Priv. 4. The value of @ fraction is equal to the quotient of its
numerator divided by its denominator.

SIGNS OF THE FRACTION.
130. The Sign of a fraction is the sign written before the
dividing-line, showing whether the fraction is to be added or
subtracted.

Nore.—This sign is sometimes called the apparent sign of thefraction
and the sign of its value, the real si

REDUCTION. {

Prin. 1. Changing the sign of the numerator or denominator
changes the sign of the fraction.

For, this is the same as multiplying or dividing the fraction by —1,
which will change the sign of the guantity (Prin. 1, Art. 129).

SO I — @+

: : : i s N e
Prin. 2. Changing the sign of both numerator ancd lenomi

. S
sator does not change the sign of the fraction.

For, this is the same as multiplying both numerator :m_d (Em(munit‘;)r
by — 1, which will not change the value of the fraction., (Prin. 3, Axt.129.)
¥ =4 g

REDUCTION.
131. Reduction of Fractions is the process of e¢hanging
their form without changing their value.

CASE L

122, To reduce a fraciion to its lowest terms.

L) P
A Fraction is in its lowest terms when the numerator and
1 3 £ 0 1 -
denominator are prime to each other.
8a’be : 3
1. Reduce ——— to its lowest terms,
124°6%¢*
Sorurion. Dividing both terms of the fraction by  OPERATION.
the common factors, 4, @ &% and ¢, we have it equal  8ap% 2a

» D) !!\ﬂ o ‘56
2a . L e ey e 12a2h%c® |«
to T£ (Prin. 3, Art. 129) ; and this is the lowest term of

o0 3 ;
the fraction, since the terms are prime to each other. :

Rule.— Divide both numerator and denominator by their
eommon factors ;

Or, Divide both terms by their greatest common divisor.

EXAMPLES.
to its lowest terms.

{0 its lowest terms.

a2




FRACTIONS.

; el
4, Reduce ~ to its lowest terms, Ans, ——.
.J(Ju, 8z T2’z

9

! o'~ b* 1
5. Reduce —— to its lowest terms. Ans, ———.
at— b a’+b?

2a+2b
6 Reduce —— to its lowest terms. Ans.
a’—b* a—b

9

=1l +1

i Reduce to its lowest terms, Ans, & s
6 - J) 2b

e 2 m+4 : 2&7

8. Reduce ——— to its lowest terms. Ans. —.

B +2

dgfertt _ 2¢
9. Reduce —— — to its lowest terms, Ans. — -
G- 3a

F ¢

z*—9 z—3
10. Reduce —~— to its lowest terms. _Ans, —
22 +10z+12 Qw+4

a’® — ab® ala—b
11. Reduce ——— to its lowest terms. Ans. — )
a*+2ab + B2 o+ b

2 A
' —4g
12 :Reduce — = = " 45 it Towest terms. Ans.
2+ Qax — 8
{)3);

'n (’ﬁl)n o qb

155 heduce to its lowest terms.

CASE IL.

133. To reduce a fraction to an entire or mixed
guantity.

3 ac+b : ;
1. Reduce —— t0 a mixed quantity.
5 )
SorurroN, The value of a fraction is equal to the opERATION.
guotient of the numerator divided by the denominator, ac+b
Dividing ac+0 by ¢, we have ‘@ for the entire part, and e

c (0
— for the fractional part. Therefore, ete.
e
Rule.—1. Divide the numerator by the denominator for the
entire part, continuing the division os fm s necessary.
IL Write the denominator under the remainder

, and annex the
result fo the entive part with the proper sign,

REDUCTION.

EXAMPLES.

b

ac’ +b : . ; b

. Reduce to a mixed quantity. Anrs. ac s
. ¢

2

Qax+ &t ; : ¥
Reduce = to a mixed quantity. Ans. 25— ~——
; a+ 2tz
2 2 %(}2
o —4c : : _ :
. Reduce — to a.mixed quantity. Ans.at+ec— e
a—c a—c
QS 3 .
30 — 3z : s
5. Reduce ———— to an entire quantity. ;
ba it Ans. 3(e’ +ax+27).
3 3 332
2 —2 s : .
6. Reduce ———~— to a mixed quantity. Ans. z+ Qz+% e
' (=27 =
o — bt i
. Reduce b to a mixed quantity. b

Ans. a*—ab+b*— m,
2

r—z
A

7 o J 2
9. Reduce — ; to a mixed quantity. Ans. 1-— S
' (:t: +z) (z+2)

CASE IIL’

1234. To reduce 2 mixed guantity to a fraction.

8. Reduce — to & mixed quantity. Ans. 1+—
).,

C = L
1. Reduce a+— to a fraction.
X
OPERATION.
Sorurion. Itis evident that 1—95 hence @ equals 7
a+==
; fa : e ax 7
@ times =, or 22, which, added to —, equals —+= o
x -'5 &z r X ax, c_ ax+o
S7tL e z
&Z

Rule.—Multiply the entire part by the denominator of the
fraction; add the numerator when the sign of the fraction s plus,
Ezml subtract 1t when the sign is minus, and write the denominator
sunder the result,

Nore.—When the sign of the fraction is minus, remember tc.change the
signs of all the terms.

- %




FRACTIONS.

EXAMPLES,

3
2. Reduce 3a+° > to a fraction. Ans.

9
3. Reduce 2+ —‘- — to a fraction. Ans.
(3]
ax TS Qaz+2°
4. Reduce z+ to a fraction. Ans. -
a+z a+x
3¢’
9. Reduce a+e¢——— to a fraction. Ans.
a—c
— bz - pe
6. Reduce -1::— i to a fraction. Ans.

ey 2ac— ¢ ; . ;
. Reduce a— = a fraction. Ans. -
a

S+ : :
. Reduce da+2+——" tp a fraction. Ans.
a—x
?ri - 4 1L
. Reduce 20—5—"""— 10 a fraction. Ans.

2 i
Gi—3 = : b
. Reduce g+z—- to a fraction. Ans.
a—a

CASE TV,

135. To reduce fractions by changing factors from
one term to another.

PriNcipLE—Any fuctor may be transferved from one ferm of
a fraction o the other if the sign of the exponent be changed.

This prineiple is readily proved applying the principles of Article 94,
: = : 4 a*
1. Change the terms in the fraction —-
i

5T a? 1 OPERATION.
SorurioN. First, — Ex—; i
ct on
: 1 .
but @?-=-— (Prin, 3, Art. 94);
a2 :
1 1 1
bence, @ x—= X
(’5

REDUCTION.

a? 1 1 R e _Lx
Hecond, S (:EXTE; but ?—c ; hence, a*x r‘“ (0

2% ¢8,

G

Rule.—In changing a foctor from one term of o fraction fo the

ather, change the sign of ils exponent.

EXAMPLES.
) ) el
. Change the terms In ——- Ans. @’c
b ¢

T ne. oSrtyte=®
Change the terms in ——- Ans. o’ziy'z=s
8 e

r-; A 9 . —-17 -2
4, Change ‘j) to an entire quantity. Ans. 3a7'07%¢,
; e

a—z ; : | o

5. Change to an entire quantity. Ans. (o —2)(a+x)™\
T etz

L2 ¥ AP

e o(a+c e 2 s

. Change ————— to an entire qu.mtu._\,-.
35 e _

2 Ans. 3xb7 (a+ec)c

{ e
4(e—2) ; 3 S e
7. Change e —= to a simpler form. Ans. 3(S—2).

X r 7 I i
3, Change —< {0 an entire quantity.
o Ans. (z—y)(z+y)~%
(0= > g ¥
. Change — po o to an entire quantity.  Ans. a(b’—¢').
b+

(e=2)™ 4o

to positive exponents. Ans.

; 4o
10. Change — = ¢—z

Ur—b} f’z—?i)

11. Change to positive exponents.

=

CASE
126. To reduce fractions (o a common denomnis
nator.

127. Fractions have a common denominator when they have
the same erpression for a denominator.




80 FRACTIONS.

138, The Least Common Denominator of several frac.
tions is the least denominator to which they may all ba
reduced,

.

PrRIN. 1. ‘A common denominator” of several Jractions 13 a
common mulliple of their denominators.

For, when a fraction is reduced to higher terms, its denominator ia
multiplied by some number, and the common denominator to which
several fractions are reduced must therefore be a multiple of each given
denominator.

Prin. 2. The least common denominator of several fractions is
the least common multiple of their denominators. 8

For, since a eommon denominator is a common multiple of the denomi-
nators, it is evident that a least common denominator is a least common mul-
tiple of the denominators,

a (7 - s
1. Reduce — and — to their least common denominator,
be bd

SoruTioN. The least common mul-
: T i OPERATION,
tiple of be and 0% is b%ed, which is @

: : S e IO M s
the least common denominator. Di- be 5 L.C. M. =b%ed
viding b%*ed by be, the denominator of | ; :
g =2 glstssue O’ed+be=0bd; bled~+bid=
the first fraction, we find we must mul- ;
a a axbd  abd

tiply both terms of — by &d to reduce e
5 (16 s be bexbd bicd
it to the common denominator. Multi- e _ exc o

: -
plying both terms of 7 by bd, we have Pd  bidxe ‘dxe bled

»

abd
bcd

< by ¢, we have ——
bid T Bed

Dividing &%cd by &%, we have e. Multiplying both terms »f

22

8
divide this by the denominator of each fraction, and multiply the
numerator by the quotient ;

Or, Multiply both terms of each fraction by the denominators of
the other fractions.

Nore.—Fractions may be reduced to a common denominator by mul-
dplying both terms of one or more fractions by such quantities as will
make the denominators equal.

Reduce to a

L

2a’e¢ 3ac®

u.—h a+b

af"c Sac?

a a—0b
a, — and =
(; a—c

@—0C a-+e

REDUCTION.

EXAMPLES,

common denominator—

amn. Em’ cm

.__, — .

Ans.

min? wmin? min?
Bu'wz 9({[):52 12¢2
120 12aa% 12a2%
3w  10an® 8u’c’
Ans, —— —, =
12aen® 12aen* 12acn
18¢cz  16alb* ba’e .
e 12¢%% 19002 lqacz
6c(a—1b) . %{a—kb)’ ?3(
ba’c® 6a’c?
ab(a +b) be(a—b )

- a0

Ans.

Ans.

Ans.

-~ 3(:.;: 4az;

2 —1 x3 1

- ae c(cc—- b)

c} c) e(a—c)
(a—¢) (ate)

(a+e)? (a—¢)? (o c)’ (a®— c}z
2 2
@+ CRAZBICT I

ate a—e
; — and
a—c¢ a+te

a

Ans. =

—¢ a*—c a*—cd -2

&

a(a’—1) a*(e’+1) @

A ?
e at—1 -1 a-1

b

and
(a+b)(b—ec)

(a+b)(e—b)
—b

(ot b)(b—c) (a+0)(b- o)

.




FRACTIONS.

ADDITION.
139. Addition of Fractions is the process of finding the
simplest expression for the sum of two or more fractions,

Prixcrere—T0o be added, fractions must have ¢ common de-
somanator.

For, they then express similar fractional units, and only similar units
ean be united into one sum.

: . b
1. Find the sum of & and —-
n n

SoLuTioN. @ divided by %, plus b divided by 2, equals ()1’1229:;?.:[(,I_‘\'j
s (a+b) divided by n. 2.0 a+h
W

: a b
2. Find the sum of — and —.
n m
SOLUTION. Since the denominators are not alike,
M : OPERATION.
we must first reduce the fractions to a common
b _am  bn
i g

denominator. The common denominator is mmn. S4+-2
o i b o oy nom mn mn
— equals —, and — eqguals i am divided am+bn
n Y m mn e
by mmn, plus bn divided by mn, equals (am+on) 7
divided by mn. 5

Rule.—1. Reduce the fractions, when necessary, to their loast
common denominator.

II. Add ithe numerators, and write the common denominator
under their sum,

Nores.—1. Reduce each fraction to its lowest terms before adding, and
also the result after addition.

2. Mixed quantities may be added by adding the integral parts and
uniting the sum with the sum of the fractions.

: EXAMPLES.
Find the sum—

3. 0r% % Ans. ad+?)c.

ade + bzc+bd’_

bde

Ans.

ADDITION.

sl

SOF

n  mn mn

; Of }.+£4.1,

T Yz

a 2z*
. Of —4q——-
7 3 a 5

Gr20F 950

@ a—c c—a

— and

2¢ ac ae

at z—a® oz — 227
nd :

2ata
l1-a
l+a

1 GY—=2 2—x
il P
yz xz

and

16. Of Sa,u‘zg—g and 4a*+

o 2 1+2
17. Of o and T

1k e o —of
18. Of o and 0

b
19208

a+b bte

Qa—z

33

S Zom®+ Sem+4b 5

m'n
2442+
Aoy ey
Yz
ba’e —2z*
Ang, ————.
Sac
Ans. a.

2m

Ans. s
m

Ans.
(18

(a-b)(b—c) aac (a—b)(c—b)

cta

20. Of

G-o)o—0)  (o—a)a=b) (@-B)b—0)




FRACTIONS.

SUBTRACTION.

140. Subtraction of Fractions is the process of finding
the simplest expression for the diference of two fractions.

PrixcieLe—To be subtracted, fractions must have a common
denominator.

For, they then express similar fractional units, and only similar units
can be subtracted.

1. Subtract & from 2.
7 n

OPERATION.
¢ b a—-b
non n

Sorutiox. @ divided by n, minus & divided by n,
equals (@ —06) divided by n.
L ]

2. Subtract L
i m

SorutioN. Since the denominators are not
alike, we must first reduce the fractions to a com-
mon deno'mmtm. The common denominatoris & _0_ an  bm _

¥ Sy b_bm 0 m n mn mn
mn. —=——and — ; an divided by mn, an—bm

m mn n mn
minus &m divided by mm, equals (an—bm) LA

divided by mn.

OPERATION.

Rule.—I. Reduce the fractions, when necessary, to their least
eommon, denominator.

II. Subtract the numerator of the subtrahend from the numerator
of the minuend, and write the common denominator under the result,

Nores.—I1. Reduce each fraction to its lowest terms before subtracting,
and also the result after subtraction.

2. Mixed quantities may be subtracted by subtracting the integral paits,
and uniting the diffezence with the difference of the fractions.

EXAMPLES.

3. From  take 2. e
b od bd

2a 2¢ 2am — e
4, From — ta-ke . Ans. ”—2
mn min

Ak 9a’r — 8ex

5. From —3—— take
2¢*

3({&

3z 2a
. From 5¢®+— take 8a*+—

. From 4e——~— take 2 — ——=
07 8

5. From

. Find value of

SUBTRACTION,

a
. From

@
. From

ac ax
a+3

a

From

From

. From

3. From

T
From

L
+~tke
‘—Z

. Find value of

15
Find valuo of ——+ .
ind value o S T >

7 4 2075

1-2% 1+,Zx 1-427

a £ b
(@+b)(b—c) (a+b)(c—b)

. Find value of

m T

Y]
A?'L‘a. 20+

Ans. 2e—

@’ —3a
@+ B

Ans.

Ans =
o

L

a’+ b

Ans. —

b—c

; - 2
Find value of (l+1)(a+b) —(g 2boa b)' An.s. Z
mn

8




FRACTIONS.

MULTIPLICATION.

1410, Multiplication of Fractions is the process of finding
a product when one or both factors are fractions.

CASE L
142. To muliiply a fraction by an entire guans
fity.
SRl
1. Multiply 7 by e.
SoruTioN, Since multiplying the numerator of a frac- OPERATION,
tion multiplies the value of the fraction (Prin. 1, Art. 129),

¢ times & equals ae
Py

2. Multiply bﬂ by b.

SoLuTION. Since dividing the denominator of a frac- OPERATION

tion multiplie's the fraction (Prin. 1, Art. 129), & times a5
1 eqm,ls > &t b

Rule.—Muftiply the numerator or divide the denominator of
the fraction by the multiplier.

Nores.—1. The second method is preferred when the denominator is

divisible by the multiplier.

2. It is often convenient to indicate the multiplication, and cancel equal
factors in numerators and denominators.

EXAMPLES,

8. Multiply 2 ~ by n
‘b
4, Multiply — ¥y - by cd.

I v |
5. Multiply i‘;ﬁ; by 42,
Cz

MULTIPLICATION.

= 15a’n
i ban e :
., Multiply }F&—) by 3ac™. Ans G0
2mz

. \[ultlply-(- )— by 2(m— z). — R

3a’s patass Ba’(ata),
Multiply ——— by &’ — 2% Ansissessws
. Multiply G

Xx— T
2 Ans. M.

T+
: ’\Iultlplv ——J— by &~y =

— 2zy+y

Ans. ba’z+ba'r.

s Muli,-iply e h}' a’—1.

6a’s®
Ans. ———=

; ’\Iultlpl} % hy 2a(z—1). T
CASE IL
143. To multiply an entire or fraciional guantity
by a fractiomn.
1. Multiply @ by CE
@ multiplied by b is ab; hence, « mul- OPERATION.

b ab
o Sl

[} C

SOLUTION.

: R ab

tiplied by & divided by ¢ is ab divided by ¢, or =
: a ¢
9. Multiply - by --
b~ d

. ac a :

SoLUTION. = multiplied by ¢ is 5 hence, 3 TG e

: G S Gl

plied by ¢ divided by d must be = divided by d, whic SR

ac

is =——. (Prin. 2, Art. 129.)
bd

a
SorurioN 2p. From Art. 135, Prin., 5 equals OPERATION.
a,c =
Zx==—ab-1xed?
ab~1 aed —E equals cd~Y, and ab- 1 multiplied by 5 o
ac
cd- lE(]LchB(Ifb 1d-1, which, by Art. 185, Prin,, bl e

is equal tD .
4 F)d




88 FRACTIOXS.

Rule.—Multiply the numerators together for the numerator, and
the denominators together for the denominator, canceling common
factors.

Nores.—1. When there are common factors in the numerators and
denominators, indicate the multiplication and then cancel the common
factors.

2. If either factor is a mixed quantity, reduce it to a fraction before
multiplying.

EXAMPLES,

y a ¢ ae
. Multiply — by -- Ans, —
m n ?ﬂfn

; 202 3z z
. Multiply — by ——- Ans, —-
3¢ 2a ¢
: 3a’e den 6¢
. Multiply — by = Ans, ——-
2n? 1311 8 ban
: ab™ ax’ a*b"
. Multiply — by . Ans. —
a° mb"™ M
8.2 L Td
a—z, o'x az'(a— )
—— by Ans, ———=
3b 3b

a—+ &

. Multiply

. Multiply ¢ py &2 Ans.

e*
a—x

. Multiply = Aps
Multaply 4 y = 4(1.;3

W(1+a)

2

2 8
Multiply d by . Ans.
5es

3a

: Multiply Ans. o’ - b,

% NW(e—
2. Multiply g == Ans. (c l}«

3

. Multiply i Z Ans, a”—a’—:.
x ® x
20 (n—2)

2 2 P
. Multiply —— by : Ans
o 2

DIVISION.

.'\Iulhply i by c+_[w Ans, %

1+48) ° a+b 1+b

= b
3, '\[ultlply e 262 by - cﬂab_. Ans. féj+ b)).

be ad
Ans. 2+—+—-
& +ad be

I l\lultq}l} o by b+d.[.
dEa

n

together.  Amns. i
m

Ans. L - x)(l—ﬂﬁ)
z

. Multiply

o+ 3 m—mn

a(a—b) by a(a+d)
a’+2ab+b* y a’—2ab + b*
b* a—0b a*+ b

3 at—
il Multlply m b_Y ;: (_tb Ans. % o

. : : b’ b ¢
2. Required the value of (ba e ) X ((;}’ S b"‘)l
Ans. 1.

1
. Required the value of (—— —) (a—0b) (o; b) (m)
+ 2.

Ans. 1.

. Multiply Ans.

DIVISION.
144. Division of Fractions is the process of dividing

when one or both terms are fractional.

CASE L
145. To divide a fraction by an entire quantity.

1. Divide & by &.
¢

SorurioN. Since dividing the numerator of a fraction
OPERATION.

(] (4]

: gl
divides the fraction (Prin. 2, Art. 129), to divide = by &
we divide the numerator by &, and have =

8%




90 FRACTIONS, DIVISION,

. @
92 1de — 3 Dhionrs (27 c
2. Divide . by 6. 9. Divide — by —-
Bl
i a :
; Lk, - A oy ] PER. 801 UTION., — led by ¢ equals —— (Prin. 2, Art. OPERATION.
fraction divides the fraction, to divide = by b we multi- O;EPATIZN ERTCICH b guvited B 1 bx(,( s @ 5 _ax d
a = =l 129); but since the divisor is ¢ divided by d, the quo- —+4-—=—"——
piy the denominator by &, and have —. ¢ &9 4 ; a Fogar i b d bxe
be tient must be d times as great, or il x d, which equals il
Rule.—Divide the numerator or multiply the denominator of axd _ad T

the fraction, by the divisor. : TR T

RoruTION. Since multiplying the denominator of a

Nore—It is often convenient to indicate the division and then caniel

i s e )
SoruTioN 2p. From Art. 135, Prin, —=ab™, OPERATION.
fcommon fﬁ,(‘.t()l's. b

EXAMPLES. and also %=cd“'; ab-1 divided by cd-! equals

B0 %
Divide by 2az. ns. ab-t = _ad
lef s , which equals —-
9728 i ad=t be
. Divide L by 4bé’. : By inspection, we see that the same result can be obtaine_d by inverting
ad the terms of the divisor and multiplying; hence the following

. Divide _E ol by 222 L Rule.—Ir ‘ms of the divisor and proceed as in

oo g multiplication.
2.5

by z'e. . 13, Nores.—1. When there are common factors in numerators and denomi-
@b’ nators, indicate the operation and then cancel common factors.
a’(z—2) by 2a‘o e 9, If either term is a mixed quantity, reduce it to a fraction before
S . LATLD.
3¢

6a’c? : dividing.
_31 by a(z+1). Ap 1_. - EXAMPLES.
e a0 Divide &
9. Div lde by ¢(a—b). A \f'ﬂ 5) c,
A 4 (g c) / 4. Divide & —.
ax(o—x) ' cy 21’
o 4z .  3ex?

Divide — = by —=-
“1(05[13' Y = Bl

2%
I

a}ﬂ

oot —ox’ {
10. Divide = by ac*+c"z. Ans.
¢

Gy H i .
i Lot _ el (a
146. To divide an entire or a fractional guantily , Divide (¢ —z) by
by a fraction.

1. Divide a by Ji 7. Divide ~—
¢

x)c
9t
(a— :z,)’ a—%

3e o dd

(87
SoLurioN. @ divided by b equals =; but since t 't e
SoLuTION. « divided by & equals 5 but since the 0\ nron 8. Divide 3a+&_ by e
divisor i: Z) divided by ¢, the quotient must be ¢ times as : C =
¢ - i s b d
great, or Zx o=22, 9. Divide a+— by a+—-
b 3 e ¢




92 FRACTIONS.

1
40;
a+z
ala— 1)_.
- Zn by 5(‘1,
3a 6ab
. Divide e by i .
a+b

=
T e
e z*

10. Divide == b
2a

2.
11. Divide == py
0:,._

. Diy 1de

. Divide 1_:,_‘25_11 by 15,
. Q’M
B el

; Dl'vlde( -
71

a—1
'L (Q_b)

a+a

: Dlvldc

CL+&’E

. Divide & Z it by

4:+3 @z

; Dl\lde 0% 6 bw s &
z+4 C it

Gox (Tt a®
. Divide 1-=-by 1+—.
o n

i 2

gtz

12

COMPLEX

Qa(ccdrl_)
a—1

Ans. a(a -2),

Ans,

2b(a— bz)
He
442

Ans,
Ans.

Ans,
z--1
a’l
Ans. —
xﬂ
-1
Ans

a+b

Ans.

Ans.

T

ni(a—0b)

AR
L (a+1)(a‘;+2)'

a(a—by’
1+2-

Ans. (z—8),

Ans, 1— ~a—ﬂ

x'l

FRACTIONS.
147. A Complex Fraction is one in which the numeratos

or denominator, or both, contain a fraction.

17

b ?
1. Reduce = to a simple fraction.

d

SorUTION.

an expression of 2 divided by £, which equals EG-><£‘J’ or
b d b ¢

ad
be

This complex fraction may be regarded as

CPERATION

@
e
b d

o]
[}

®

S 1,
]
glg

o>iQ

COMPLEX FRACTIONS.

Sox.urioN 2p Since multiplying both terms of a frac-
tion by the same quantity does not change its value (Prin.
8, Art. 129), ‘if we multiply both ferms of the complex
fraction by the least common multiple of their denomina-
tors, & and d, we will have the complex fraction equal to
ad
be

Rule.—Divide the numerator by the denominator, as in division;

Or, Multiply boih terms of the complex fraction by the least
eommon multiple of their denominators.

OPERATION.
& bd
b _ad

¢ xpd 0
d

EXAMPLES,
a

2. Reduce % to a simple fraction.

z v

2a*

3
c . .

3. Reduce — to a simple fraction.
T

be
a b

4. Reduce g to a simple fraction.

¢ . :
5. Reduce T to a simple fraction.

a+—
a

¢

25 1
6. Reduce L
e

to a simple fraction.

e+1

a+b

1. Rechm
at

é to a simple fraction.

2 2

' —y




FRACTIONS,

1 : :
Reduce 1 - =03 simple fraction.

i
&

. Reduce to a simple fraction.
=

1
=
n

a—1+ &

. Reduce

to a simple fraction, Ans,

a—2+

VANISHING FRACTIONS.
§48. A Vanishing Fraction is one which reduces to the

0 . i
form o when certain suppositions are made.

a’— a?

So, also, » when

o
» When =1, becomes
1 0 a—z

0
a =, becomes equal to 0

PriNcreLe— Vanishing fractions contain o common Sactor in
the mumerator and denominator, which reduces to zero when a
special supposition is made.
el by factoring becomes G )
z—1 xz—1
z—1, is common to both terms, and is equal to 0 when z=1,

Thus, , in which the factor,

2 2
’ ai—
1. Find the value of when ¢ = z.
a—x

SOLUTION. If we substitute a for z, we OPERATION.
. 0 s : a2 +x)(a—
will have —; but factoring the numerator and =labsio 2 -

9 a—x a—x

dividing by the denominator, we have the
fraction equal to «+z. Substituting the
value of x, we have a+a, or 2¢. W
tion when @ =z is 2a.

at+x=2a

Hence, the value of the given frac-

|
;
i
|

r

VANISHING FRACTIONS.

Rule.—-Coancel the common factor which reduces to zero, and

e g vy 0
then make the supposition which reduced the fraction to o

EXAMPLES.

: gt —1
. Find the value —— when z=1. Ans, 2
. x—1

3. Find the value Ans. 3,

— when =1,
z—1

= d

— when z=a.
T— a

Find the value Ans. 3a’

3a

5. Find the value when z =a. Ans. 5

-

4 4
- o=
Find the value of

Ans,

when z =q.
T—a

(z—a)®

. Find the value of Ans.

when = = a.

T

. Find the value of " when z=1. Ans.

24

; S 15 :
. Find the value of — — when = 3. Ana=

Find the value of

Ans. m.

¢ P
11. Find the value of — when & =a.
z—a

Ans. na".

REVIEW QUESTIONS.
Define a Fraction.
Quantity.

The Terms. Numerator. Denominator. A Mixed
State the principles. What is the sign of a fraction? State
the principles of the signs.

Define Reduction of Fractions.
case, Define Addition.
many cases in each?

State the cases. The rule for each
Subtraction. Multiplication. Divison. How
Give the rule for each case. How is a quantity
changed from one term of a fraction to another?

Define a Complex Fraction. Give the rule for the reduction of complex
fractions to simple fractions. Define a Vanishing Fraction. When does
a fraction become a vanishing fraction? How do we find the valueof a
vanishing fragion ?




