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PREFACE.

THE question, whether 2 Key to a work on matnematics
facilitates the acquisition of knowledge, is one about which -
there is much divevrsity of opinion. If the business of
teaching were pursued as a profession —if the teachers in
our schools and seminaries looked to no other employment,
and gave their entire thoughts and time to the business of
instruction, they would have abundant means to prepare, in
the best manner, all the exercises for their pupils.

But, as yet, the case is far different. Teaching, with most
instructers, is an occasional and temporary business, and not. :
-a permanent profession. Engfageﬁ genesally, in preparmg
themselves for other pursuits, and - atihis salho t!lmr gjvmg
instruction in various branches of‘ (}'ueaﬁon, they have ‘nei-
ther the time nor opportunity Ior ;bnt’*c:szul Jpreparation.
which is needed, and must, therﬁforé ayail (ﬁemsd'fes of all
the aids which they can command. o

It was not intended, originally, to prepare a Key to the
Elementary Algebra, but the urgent request of many teachers
has charged that determination. -
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It was not thought best to work out the simple examples
which are given as illustrations, nor those which aie given tc
perfect the scholar in the mechanical part of algebra; anc
hence the work in the Key is limited to the questions only
These alone, it was supposed, presented difficulties in the
statements, which are fully given, leaving the solution of the
equations to be made by the pupil. This will obviate muct
of the misuse to which a Key may be applied, should i
chance to fall into the hands of the student.

The large figures at the head of each page point out the
corresponding page of the Algebra
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(Page 111, )

(13.)
Denote D’s share by . Then, by the conditions of the
question,
x+360= B’s share, _
and 2x4720—1000= A’s share:
but 2= D’s share, ‘
and 360= C’s share;
hence 4x+440=2520, the whole estate, from which

equation we find 2=520.

(14.)

Let o= the share of each daughter. Then, by the cone’
ditions of the question,
2z=the share of each son.
Also, since there are three daughters and two sons,
3z= the amount received by the daughters,

and 4x= the amount received by the sons;
1"
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Also, 724500= the amount received by the widow ;

and 1424-500="7500, the whole estate ; and from this
last equation the value of x is readily found, equal to 500
(156.)

Let z= the number of women: Then, by the conditions
of the question, .
x+48= the number of men,
and 22+4-8+4-20= children :
but x = women ; hence

4x4-36=180, the whole number ; from which
we find z=36.

(16.)

Let = the share of the youngest brother.
Then «+440= 2d son’s share,
x-+80= 3d son’s share,
x+120= 4th son’s share,
2+ 160= 5th son’s share,
and 5x+4400=2000, the whole estate; from
which we find #=320.

(17.)

Let the share of A be denoted by x. Then, since A’s
share is to be to B’s as 6 to 11, it follows that B’s share will
be 1} of A’s. Hence

11

= B’s share,
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and - .'c+l6£x+300= C’s share.
Hence 2a:+.2_§z+300=2850, the whole estate ;

from which equation we find x=450.

(18.)

Let x denote thé number of paces taken by the first per-
son, from the time of starting till the distance between them
is 300 feet. Then, the number of paces taken by the second
will be represented by 5x. But since the paces of the first
are 3 feet, and those of the second 1} or § feet, the distances
travelled will be

o 3xz= the distance travelled by first,

: 15
and gx 5x=-§x= the distance travelled by second ,
hence %@—3::: 300, their distance apart; from which

we find x=66% ; that is, the person who steps the longest
will have made 66% paces; and since each pace is 3 feet,
he will*have travelled

668 x 3=200 feet.

If, instead of subtracting 3x from .1.32,1:, we had .written tne
equation
15 .
3:—?1': 300,

we should have found
z=—664,
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which would have shown that the second person travelled
farther than the first; which is indeed proved when the
distance travelled by the second, minus the distance travelled
by the first, is positive.

(19.)

Let « denote the number of days which they worked.
Then, 2x= the number of dollars earned by carpenters,

-2%:5= 12z, the amount earned by journeymen,

g.-p:_—.%:, the amount earned by the apprentices.

Hence, 16x=144, the whole sum earned; whence we find

=9.
(20.)
Let the sum at interest be denoted by .

4 .
Then, 5= what bears an interest of 4 per cent.,

and %a:: what draws 5 per cent.

Then, since the interest which accrues on any sum for a
year, is equal to the sum, multiplied by the rate, divided by
100, we shall have

Ea:x_4_=_4_.r, what the first produced.
5 100 125

~ and la:x_.s_:_l_.z-, what the second produced.
5 100 100
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- 4 1.
Then : [ T
y ’125z+loow-—-3940,
or 40024125x=36750000, or ="70000.
(21.)

There are several ways in which this example mnj be
solved— . )

First. We see by the conditions, that the first cock will
discharge one gallon in a minute, the second cock half a
gallon in a minuté,_and the third cock one-third of a gallon
in a minute. Hence, the quantity discharged by the three

cocks in a minute, is equal to

11 11
l+§+§=? gallons.

Then, %1 gals. : 60 gals. :: 1m. : 32 minutes.

But, to resolve the question in a general way, without re-
gard to the contents of the cask, let z denote the part of the
cask which would be emptied in a single minute. Then, as

the first cock would empty g of the cask, the second y35 of
it, and the third {15 of it, in one minute, we have

1 1 1

*=60"120 1180

6 3 2

or " *=360 1360 T 360
11
or a‘=m

Now, as gifs of the cask is emptied in one minute, it is
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evident that to empty the entire cask will require as many
minutes as the number > coatains LY ; Sat is, 324.

\

(22.)
Let the number of trees in the orchard bo den>.ed by =
Then %a:: apple trees,
1

= peach trees,

de= pl
§*= Plum trees,

120= cherry trees,
80= pear trees,

’ 1 1 1
from which we find 2=2400.
(23.)

Let the number of sheep be denoted by 2. Then, by ob-
serving the statement of the last problem, we have

1 1 1 1
x=zx+§¢+§x+ﬁz+450
which gives 2=1200 ’
(24.)
. Let 2= the value of the horse.

Then = the value of the saddle,

=z
10
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and z+1—::)= 132,
which gives 2=120.
(25.)
Let x denote the amount of rent last year.
Then, % equal the excess of the present over the past year,
and the rent of the present year will be expressed by

8z
x+m= 1890,

which gives x=1750.
(26.)
Let 2= the number.
Then, x—5= the difference, and

gx (z—5)=40,

or 2z—10=120, or 2=65.
(27.) °
Let 4 * z = the length of the post.
1 1
. Then, ;x+§a:+10=z
‘ from which we have * z=24.
(28.)
Lev z= the number.
1 1
Thep, x—zx—-s-z‘=66,

from which we have o=120.
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(29.)

Let the number of beggars be denoted by z.
Then, by the conditions,
3z—8= the amount of money he had,
also, 2x+3= the amount of money.
Hence, 32—8=22z-3, or x=11.

(30.)
Let 2= the amount of money which he had. .

Then, %x: what he first lost,

and m—‘lzz+3= what he had left after borrowing.

Then, Sa43
0 Z’r+ = 3x1-;12 == what he lost the second time,

and this taken from §z+4-3, or what he had at the commence-
ment of the second game, will give what he had left: that is,
3 3zx+412

3x4+12 3x+412
o T T
from which we find =20
(31.)

Let x denote the amount laid out by each.
Then, 2+-126== what A had, after gaining,
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and z—87= what B had, after losing.
Then, z4126=2(2—87)=2x—174,
from which we find 2=300.
(32.)
Let x denote the sum which he had at first.

Then —2= what he had after spending,
2

2z—4= what he had after borrowing,
and 2x—6= what he had after spending at second tavern,
o

4z—12= what he had after borrowing,
and 4x—14=: what he had after spending at third tavern,
2

82—28, what he had after borrowing, and

then, 82—305.=0.
Henc:} o=38s.= 3s. 9d.
[ Page 96.]

(11.)

Let the money of A be denoted by x, and that of B by y.
Then, by the first condition, 2+40=>5(y—40)=5y—200;

by the second, r4y=120;
from which we readily find 2=60 and y=60.
(12.)

Let 2 = the father's age, and y that of the son.
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Then the father’s age, twenty years before, would be repre-
sented by —20, and that of the son by y—20. Hence,
by the first condition, x—20=4(y—20)=4y—80,

by the second, =2y,
from which we find  and y.
(13.)

Let 2 = what the elder had, and y = what the younger
had from the father. Then,

1
by the first condition z—Zz=y+1000 ;

1
then, by second condition, z—72+2000=2(y+1000—500)
or 4x—x+48000= 8y+8000—4000
or 3x=8y—4000,
from which the value of x and y are easily found.

(14.)
Let = what John, and y= what Charles had., ‘\
Then, z—15=y+15,
and z415:=15(y—15)—10,
from which we have z and y.
(15.)
Let 2= A’ssalary, and y= B’s.
Then, z+y=900;

.. 1 1
by second condition, e—15%=Y +Ez 3

from which we obtain » and .
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[ Page 100. ]

. (12.)

Let 2= the value of the first, and y= that of the second,
Then, by the first condition, z+7=3y,
and, by the second condition, S5x=y+7;
from which we have x and .

(13.)
Let the numbers be denoted by ~ und y.
Then, by 1st condition, Ce=5y,
and by the 24, r—1=y—2;
from which we have 2=>5 and y=6.
(14.)
Let the numbers be denoted by x and y.
By 1st condition, z+2=3%y;
)
- 13
or, z+2=Ty s
By 2d condition, g=y—|—4,
from which we find z=24 and y=S8,
(15.)

Let the present ages of the father and son be denoted by
zand y. Then,
by 1st condition, 2—12=2y,
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by 2d condition, 4(y—12)+12=x+123
from which we have a="72 and y=30.

[ Page 106. '
(%)
Let z and y denote the numbers.
Then z—y=",
and a+y=33;
which equations give =~ =20, and y=13.
(8<)

Let 2= the greater and y= the lesser part.
Then, by 1st condition, z4+y="75,
and by 2d condition, 3x=Ty+15;
which give r=>54, and y=21.

(6.)
Let z= the wine, and y= the cider,

Then, by 1st condition, x
2
and by 2d condition, a+y
3

Y4 95=z;

=y;
from which we have =85, and y=3b;
[ Page 107, ]
(7.)
Let 2= the number of guineas, and y= the number of

moidores used.
Now it is evident that the number of pieces used, of each
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kind, multiplied by the number of shillings in the piece, will
give the number of shillings paid in that particular kind of
money. That is, 21 will be the number of shillings paid in
guineas, and 27y the number paid in moidores. Then ob-
serving that the whole bill £120=2400s., we have,

by 1st condition, ‘ x+y=100, .

by 2d condition, 21x4279=2400;

which give z=50, and y=>50.
- (8.)

Let z= the distance travelled by the ﬁrst and y-—- the dis-
tance travelled by the second ; -
Then - z+4y=150.

But since the first travels 8 miles, while the second travels
but 7, the distance“whigh they respectively travel will be in
the proportion of 8 to 7+ that is

‘ziy::8:7;
or Tx=8y;
from which we find =80, and y=70; and if the entire
distance travelled by each be divided by the distance trav-
elled each day, the quotient will be the time, 10 days.

(9.)

Let == the number cast for the first, and y="the number
cast for the second.
Then x+y=3175,
and : z—y=91;
which give =233, and y=142.
. 2.
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(10.)

Let x= the value of the poorest horse, and y= that of the
other : A
Then, by 1st condition, z-}+-50=2y,

and by 2d condition, y+50==3r,
which give ' z=£30, and y=2£40
(11.)

In this example, we must bear in mind that the minute
hard goes entirely round the face of the clock, while the
hour hand passes from one hour to the other: that is, ke
minute hand travels twelve times as fast as the hour hand.

If, then, we suppose the face of the clock to be divided
into twelve equal parts corrcsponding to the hours, and x and
y to represent the distances passed over by the hour and
minute hands, from the time of separating until they are again

together, we shall have
12x=y,

and y—r=12;

since, when the hands come together, the minute hand will
have gained. the entire twelve spaces on the hour hand.
Multiplying the second equation by 12, and adding them to-

gether, we have
" 12y=y+ 144,

144 .
or y =1 134, ¢
that is, the minute hand will have gone once around the tace,
and 144 of the hour spaces in addition ; consequently the time
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reqlnred wtll be 1 hour, 5 minutes, 11! of 5 mmutes, or ¥ of
one minute.

If we subtraet the second from the first equauon of condi
tion, we have .
11z=12, and a::—..i:%:lllr;
that is, « is equal tol and.ﬁ of the hour spaces, which, ré
duced to time, gives.1 he our 53+ minutes, as before.

(12.)

Denote by # the portion of the beer whlch the man would
drink in a single day. ‘

Then, by the conditions of the question, the man and wo-
man together would drink ;% of the cask in a single day, and
the woman 4 of it : hence; what the man would drink must
be equal to the difference ; that is, :

11 _30—12_ _18_ 1

‘12 30 360 360 20° ,
that is, the man will drink o of the beer in a single day,and
hence, the whole of it in 20 days.

, (13. ) ,

Let the fresh water to be added be denoted by . Then
the amount of the mixture will be denoted by z+32. But
the addition of .the fresh water will not increase the quantity
of salt in the 32 Ibs. of salt water ; hence, the 2432 pounds
of the mixture will contain one poumi or 16 ounces of salt.
But by the conditions of the question, 32 lbs. of this mixture
are to contain 2 ounces of salt: -

-1."""
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hence, 432 : 32 .:: 160s. : 20:.,"
consequently, 2r4-64=512;
or =224.

(14.)

In this example, we must bear in mind that if the raze ot
interest be divided by 100, and the quotient multiplied by
the principal, the product will always be the amount of in-
terest.

Let z= the greater part, nnd y the lesser.

Then 2+4-y=100000; ’

also, 52 _ what the larger part produced.
and %: interest of lesse't part;

consequently, ﬂ)_6+ 06—

from which we find £=64000, and y=36000.
(15.)
Denote the number of votes received by tne successfal
candidate by z, and the number received by the - other, by y.
Then, by the first condition, z—y==1500.

Had the first received 4 of y in addition, the second
would have received y— }y=3y, and we should have

1 3
a--gy=3X 7y—3500,
a . 4a+y=9y—~14000;
from which we have 2=6500, and y=5000. -
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(16.)
Let = the value of the gold watch, and y that of the
silver wateh, ' : o

Then, . e+25=3ky=y.
- z !
y+25=5+15.
thatis, = 224+50=7y,
and 2y+50=x_+30, o,
from which we nave x=80, and y=30.
(17.)

The separate figures which are placed by the side of each

other, in order to express any number, are called digits.
Now, from the relative value of these figures, resulting from
the places which they occupy, we can easily see how the
numbers may be expresse‘d. . For example, if the number is I
expressed by two digits, then the first figure on the right,
plus ten times the second figure, will always give the num-
ber. Thus 36=310+46; and 87=8X10+47, &c.
*If the number is expressed by three figures,then one hun
dred times the left-hand figure, plus ten times the middle
figure, plus the right-hand figure, will express the number.
Thus, 246==100 X2+ 10 X 446=200--40-}-6=2346.

Let x= the left-hand digit, and y= the other.

Then : q:+y=11 ;o
also o .i+13=3y,
from which we have =5 and y=6
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(18.)

Let = the number of gentlemen, and y= the number of
ladies. Then y—15= the ladies who remained, and z—46
= the gentlemen who remained. And, by the conditions of
the question,

x==2(y—15)=2y-~30,
and 5(x—45)=y—15, or 5z2—225=y—15,
from which we have =50, and y=40."

(19.)

Let x= the value of the horse, and y= the number of
tickets. If he sells the tickets at $2, he will receive $2y,
if at $3, he will receive $3y.

Then . 2y=2-—30,

and . 3y=2+4-30,

which give #=150, and y=60.
(20.)

Let z= the axhountAof wheat purchased, and y:= the
amount of rye.

Then 100x+75y=11750 cents,
1 1
also 100x =+75X 5Y =2750 cents,
or 252+ 15y=2760 cents, .

from which we have z=80, and y=50
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[ Page 116. ]
- (6.)

Let 2, y, and # denote the.separate ages of A, B, and C
Then x=2y, y==3z,
and x+y+z=l40 ;
from which we find x=84, y=42, and s=14.
Or, this example may be sdlved with a single unkcown
quantity. Thus: let 2= C’s age, then -
- C’s age = =,
B’s age = 3=,
C’s age = 6z,
and’ 2+ 3r+6x=102=140,
whence z=14. ’

] o (7.)

Let g=‘the cost of the horse ; y= the cost of the har
ness ; and z== the cost of the chaise.
Then, . B a:+y+z—£60
also z=2y, and z_2(x+y),
from whxch we ﬁnd the several answers.

But we may resolve the question by means of but a smgle
unknown quamity. Thus, let 2= the price of the Iarness.
Then, * == the cost of the harness,

2x= the price of the horse,
" and 6x= the cost of the horse and harness ;

Also, 24-2z46r=92=£60, or z=£6 13s. 4d.
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[8.]
Let 2, y, and z be the three parts.
Then, z+y+2=36,
1 1 1 1
also g*=3% and =15
or 3z=2y, and 4y=3z;

from which we find 2=8, y=12, and 2=16. .

This example may be resolved by only two unknown
quantities. Thus, let z and y represent the first and second
numbers, then will 36 —z—y denote the third, and we shall
have

1 1

3T=3¥) or 32=2y,

1 36—x—y y
and Y="3 o Oor 4y=108—32—3y;
from which we find x and y, as before, equal to 8 and 12.

(9:)

Let 2,9, and 5 represent, respectively, the parts of the
work which A, B,and C would do in a single day, and let
the whole work to be done be denoted by S. Then, in one
day, A would do z8 work, in two days, 2xS work, in three
days, 3zS work, &c.; and the same for the others. Hence,
by the conditions :
' 8zS+ 8yS==8
928+ 9z8=8
10yS+10yS=S
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nd, by dividing by S, we have
824 By;—.l
© 924 92=1
10y410z=1
from which equations we find z=+y%5, y=7;, and z==.%,
the parts-of ‘the work that each person ‘will doin a smgle
day.
Then, if each can do in one day the part of the' work re-
" presented by each of these fractions it is plain that the num-
ber of times which 1 contains each of the fractions, will ex-
press the number of days .in which each person would do
the whole work. Thatis:

0 e

-1
’ A would do 1t in.— _..14 dnys,

49749

720
. 1 720 :
Bin = =:17 T days,
‘1‘55
1 720 7

Cin = —23—-— dnys

720
( 10.)

. Let #, y, and s denote the sums with which each began
to play. :
Then Co n+y+z==600
o g, ey
3
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second game, z+%y-—s==.: 5
from which we find 2=$300, y=$200, and s=$100.

(11.)
Let z, y, and s denote the sums pououed by ou:h.
Then z+y+3=3640,

second condition, «-}400=y—4004320,
third condition, y+140=35—140;
from which we have x=800. y=1280, mds=1560 -

(12.)

Let 2= the amount of the bill, y= the amount poueued
by A, and z= the amount possessed by B; and Iet it be
remembered that C has $8.

1
Then, first condition, y+?="

second condition, s4l=za,
third condition, Y 18=s;

from which we have 2=$13, y=10, and z2=12.

(13.)

We may again remark here, that if the rate of interest be
divided by 100, and the quotient multiplied by the principal,
the product will always be the amount of interest.

Let x denote the rate of interest received on the 1st sum.
Then, x+1,and 42, will be the other rates. Let y denote
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the capital of the first ; then y-4-10000, and y+15000, will

denote respectively the capital of ‘the second aud third.

Then, by 1st condmon. T(-)%—-(a;jol) X (y-+-+000)—800,

d, b dition, ZY._%+2 5000)—
and, yﬁdcon on, =105 ——X(y+15000)— 1500

That is, . © &y=2zy+100002-+y—70000,
and . xy=xy+ 15000x+2y — 120000 ;
or, , 0=10000z+y—70000,
and 0=15000x+2y— 120000 ;
from which we find =4 and y==30000 ; and henco the’
other two sums are easily found.
M o (14.)
Letz=a dwghtgr’g,sfkare, :

then 2:.‘::‘ what. cuch son received ;
also, 3r+44c= what the chiildren received,

32+ 4x+1000= widow’s share ° ) ‘
hence,  6x-8x41000=15000, '

or 142=15000— 1000=14000,
or .1.'._ 1000. ‘
©(15) .
Let the sum to be divided be dendted by .
Then, A's .hm.—%’—sooo.

B’s ;ha.re g;—looo,

Cs ihum%q.eoo.

~.
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‘Then the sun, . z—-—+ 3-}-— —3200,
or ==122+4 824 62 —76800 -
hence, =76800, or r=$38400.
[ Page 168.]
( loc ) A o
Let the number be denoted by =. '
' - 1 .1
Then, : §¢X f:{los 3
that is, l%;eme, or 23=1296
hence, = +/1296=36.
(11.)
> ) .
Let the number be denoted by z.
1 1 '
Then, sa:x & 10=3;
. a3 23
that is, 3-6—10‘-3 or——_3,
hence, 23=900, and = ,/900==30.
(12.)

Let the rumber be denoted by .

Then, a418= ; +30};

@
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hence, 2z*+36=z’+61_;_
consequently, x=v/25=b.
( '1:5. ) 0

Let = the greater ; then %z# the less.

Then . @—(zp=98, :
that is | ) 1'2'—'2-23:28
] 16 L]
or 1622 —9x2=448, andl Tx3=448 ;
hence, x2=64, and 2=8. -
(16.)

Let = the greater ; then %a-= the less.

Then, . a:’+121.1:’ =584,
and 121a:"+25{c’=70664
hence 4 146:3—.70664 and »‘_484;
hence ~ - z=22.
S (17.)

- Denote the age of the elder by z; then = dn age of th‘
younger.

Then - c’—‘-—-‘a:?:ﬁz%(),'
and 162% —23==3840; or =16
3.

-
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[ Page 171,]
(3.)

Let 2 and y represent the numbers.

Then, xy=30, and ;—3}—.12 .

from which we have x=10, and y=3.
This question may be solved by a single unknown quantty

30
Thus, if z represent one of the numbers, - will represent
the other,

® 10 .
and §6=3}=—3-;
=
that is, z’=lo§30=100, or x==10.
(4.)

Let the numbers be represented by = and y.
Then, wy=a, and —=b

Then a= by, and, subsmutmg tlns value in the first cquanon,

we have
by*=a, and y= \/g.

Then, by squaring the first equation, and substituting for ¥
its value, we have

a%y3=ga3 and c’%«.—:az H
or a®=ab, and 2= Vab.

N
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(5)
Let the two numbers be denoted by x and .
Then, by first condmon, 24y2=117;
by second condmon, a?—y?=45;
irom which we have x=9, and y=6.

(6.) .
Let the two aumbers be denoted by z and y.
Then - Btyi=a,
and P-y=b;
b —b
hen‘ce,_ a= 4-42- , and y_- =
(7. )

Denote the numbers by x and y.
Then = @ :.y :: 3 : 4, or4e=3y.

and Ay =225 ;
from whieh we have z=9, and y=12.
| (8.).
Denots the numbers by = and y.
Then £ : y :: m : n,ornz=my,
and ~ E4y'=d.

Squaring the first ‘equation, and muhnplymg the lecond by
m?, we have, by transposing in the second,

' =my,
and - mP=ma'—m'y*;
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and then, by addition, we obtain
2(m*+n?)=m’a",

‘ma na
e v A ]
(9.)

Let the largest number be npresonteci by 22 ; then the
less will be denoted by . We shall then haye

40— = 75,
and 82’="75, and 2*=25, or 2=5.
' ( 10.)
Let the numbers be tepresented by « and y.
Then @ : Yy :: m.: n,ornr=my,
and ?—y=b

no

mb . )
i . F=m————=—, and y=
from which we find. &= \/m—;——n"—’ and gy ﬁ

(11,)
Let the amount placed at interest be represented by .
Then '1%-0)(3— the interest for one year,
4 . .

and — X x= the interest for six months.

100 _ .

4z a."
Then T00X*=535= =562500,

and a:’=14062500, and 2=3750.
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(12.)

Let 2= the number of women, and y= the number of boys.

Then
and

and

and
Then
and

Then

and-
or

. &ty 1 3 : 4, 0r dx=3y.

r— 3
_Zy,

2+y= the number of persons,

a’—1-—"/-:.' what the boys receive,

2y= what the women receive.

x4y
2

2+4y--4y=276.

+2y=138,

3 .
zy+y+4y=276,

3y+4y+16y=1104;
23y=1104, and y=48.

Note. This, it will be seen, is an equation of the first-degree, and is
placed among those of the second degree, to lead the student to have
confidenee in his own ‘method, and not to rely too implicitly on the ax-
rangements of the author..
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[ Page 214.]

(6.)
Let 2= the number of sheep which he purchased.
Then . %(-)-= the cost of a single sheep,
or 12310= the cost of a single sheep in shillings,

120015 18000
- =

and cost of fifteen sheep.

Then the number of sheep sold will be represented by
z—15, and 2(x—15)= the amount of profit. Now, had
there been no profit, the amount received for the sheep would
have been just equal to the cost, less the value of the fifteen
nnsold; and consequently, the amount received, less the
profit, must be just equal to this difference. That is, reducing
to shillings,

1080—2(.::—15):1200—-1% H
hence ~ 1080x—21%4-30x=1200z—18000 ;
aud, by reducing and dividing by the co-efficient of a*, we
nave . ‘
23 +4452=9000 ;
from which, by taking the positive value, we have #=75.

(7.)
Let the number of pieces be denoted by xz : and by reducing
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the cost and the amount received to shillings, we find that he
paid 675 shl.llmgs, and ‘sold for 48 shillings per piece.

Then, ' 9:—— the price per plece in shlllmgs,

and 48r== what he received for the whole.
But what he received, minus what he gave, must be equal

to his profits ; that is, to the cost of a single piece. Thatis,

4‘8.1:'-673_9—7—5- :
S T

-and 482 —6752x=675,
or ' .’::"'—g-?ac:ﬁ
48 48’

and by completing the square,
67') +(675)’ 675 _|_(675)’
(96)* (96)*
1350 675)*
2,
_1350+96J_(675)'
(96 ' 96
_585225.
=796
Then, by éxtracting the square root of -both members, and
taking the positive root, which answers to the question ia its
arithmetical sense, we have

a?—

675__ 765
96 96°
675 765 1440
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(8.)

Let = represent the digit which stands in the ten’s place,
and y the digit which stands in the unit’s place.

Then, 10z+4y= the number.
By the first condition, 10::-"’ =3,
. and by the second, 10z4+y-+18=10y+z ;
from which we readily find x=2, and y=4.
(9.)
Let the number be denoted by «.
Then, (10—2)r=21;
hence, 102 —2*=21,
or, ?—102=—21,
completing the square, 2*—102+25=—2125=4;
hence, r=5% /{=5+2:=7or 8
(10.)

Let the distance travelled by B be denoted by x; then the
distance travelled by A will be represented by «-}-18.

Now, the rate of travel, or the distance travelled in a sin-
gle day, will be found by dividing the distance by the number
of days; hence,

—~ — what A would travel in one day,

153
z418
28

and = what B would travel in one day.
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Now, the entire distance travelled by each, divided by the
distance which each ‘ravelled in one day, will give the time
-ip which B travelled z miles, and in which A traveHed x+18
miles. But since the time was the same,

z418 x

(_:t_ =(a:-|-18
15%) - V728
and by reducing, *

(z+18) X (z+18) x 153=a X £X 28,

or (:¢+_18)x(x+18)><—i—3=mx:¢x28;
that is, 63274-22682+20412=11227,
or 4923 —22682=20412, -
. 2268 20412
d —_=;
amd 0 T 9’

2268y 20412 | (2268)
@8y — 49 T (%)

completing the square, ¢’—2igsx+(
|, 2268 (2268)7 40824X98 , (2268)" -

and a?— Tt = -+
: 49 T (o8Yy? (87 ' (98T

which, after performing the operations indicated, gives
=54 .

(11.)
Denote the less number by #. Then the greater will be
enoted by x4-15; and we shall have
2415 ’
(e300 _,

and, dividing by =, 2415=2a2,
4
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and, by transposing, a:’—%z=7.5,

and, completing the square, «*—.52+.0625=7.5625 ;
hence, =25+ v7.5625=3,
by taking the positive root.

(12.)

Let the greater number be denoted by «; and the less by g
Then, by firsteondition, (z+y)z=77 (l.);
by second condition, (z—y)y=12 (2.);
that is, ?4ay=T77 (3.),
and, ey—y’'=12 (4.).
By adding, we have 23—y 22y=89,
and, by transposing, 2?— ' =89—2zy.
If we multiply the first and second equations together, we
obtain

(5 —yay=924,
.and hence a%— y’:g?-é.
. xy
Placing this value of 2?—y* equal to that found above, and we
have 89— 22y = 914,,
zy
or 892y —2ay?=924 ;

and, placing xy=2z, we obtain
892—222=924; .
and hence, by changing the signs and dividing, we have,
2?—44.52=—462.
Then, by completing the square,
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22—44.52-+495.0625=33.0625 ;

hence, 2=22.25= v 33.0625,
or 2=22.25-5.75,
or 2=28, or z=16.5.

Substituting the first value of £ for 2y, in equations (3.) and
(4.), gives a=7 and y=4; and substituting the second value
2=16.5, for zy in the same equations, we find

11 ' 3
I:E' ﬁ, and y=-2- 2

(13.)
Let the numbers be denoted by 2* and 32
Then, ' 2?+y*=100, (1.)
and a+y=14. (2)

From the second equation we have, by transposing,
x==14—y, and by squaring,
2?=196—28y -+

Substituting this value in equation (1.), we have
196 —28y+y*+1%=100;

and, by reducing, y?—14y=—48.

Completing the square, we have

y2—14y+49=—484-49=1,

and y=-+7+1=8;

or, if we take the minus sign, then y=6. If we take y=8,

we find 2=6,and if we take y=6, we find =8 ; hence, ne

numbers are 64 and 36.
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(14.) )
Let the numbers be denoted by « and y.
Then, aty=24, .
and xy=35(x— y) =35z~ 35y.
From the first equation, we have
y x=24-—y.

Substituting this value in the second, we obtair
y(24—y)=35(24—y)—35y,

that is, 24y—y*=840—35y—35v ;
hence, y*—94y=—840.

Completing the square, y2—94y-+4-2209=1369,
and y=47-+37=84, or 10.

If we take the first root, 84, the value of « will be —860,
and these two numbers will satisfy the two eguations of con-
dition. But the enunciation of the question required the
number 24 to be divided into two parts, and this required
that neither  nor y should have a value exceeding 24;
hence, we must take the second value of y=10. This gives
r=14.

(15.)
+t the numbers be denoted by « and
o, z+y=8, (l)
and B+yP=152. (2.)

By cubing both numbers of equation (1.), we have

234322y 4 3xy°+43=512. (3);
and, by subtracting the second equation from the third, we

.
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have 342y 32y"=360 ; and, dividing by 3,
we obtain a2y +-xy3=120,
or - ay(z+y)=120; but, since in equation (1.)
. @+y=8, we have
8xy=120, or xy==15.

Combuung this with equation (1.) we readily find =3, and
y=5.

(16.)

Let the number of yards sold by the first, be denoted by
«, and the number sold by the second by y.

Now, if the whole amount received, for any number of
things sold,be divided by the mumber of things, the quotient
will be'the cost of eachthing. Hence, if 24 dollars be divided
by the number of yards of stuff sold by the second, the quo-
tient will be the amount per yard received by the first; and
- for a like resson, 12} divided by # will be the amount per

'yard received by the second.

"That is, 23—:i=v what the first received per yard,

12}

and == what the second received per yard.

But, the first sold = yards, and the second y yards* and, if
the amount per yard be multiplied by the number of yards
the product will be the amount received. Hence,
24
—il—xs4-—Xy=35 ;
and, by the second condition, y—a=<3; or y=2+43
4*
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Then, by clearing the first equation of fractions, we have
242412} =352y ;
and, by substituting for y its value, 43, we obtain,
24274 124 (a4 62+9)=35x(z+3) ;
that is, 2422412422+ 750+112}=3522+105z,
and reducing, 1}22~30xr=—112},
and, dividing by 1}, we have
22—202=-—"75;
which gives, 2=10+5=15, or 5;
from which we have the corresponding values of y=18, or
y=8.

(17.) '

Let the highest rate of interest be denoted by y, and the
smallest by 5. Now, as the incomes are to be equal, it is
plain that the first sum put at interest will be the least, which
let us denote by . Then the larger or second part will be
denoted by 13000—z. Then, since the amount of ihteres!
on any sum is equal to the sum multiplied by the rate divided
by 100, we have,

by first condition, xx _(13000 .r)x

100 100’

by second condition, mxl—z-6=360,

by third condition, (13000— x)l—o-d—490.

Clearing the fractions, we have )
xy=13000z—zz, (1.)
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2z=36000, (2.)
and 13000y —ay=49000. (3.)
If, now, we substitute the value of xz from equation (2.)»
in equation (1.), we shall have
2y=13000z —36000,.(4.) ;
then, adding together equatidns (3.) and (4.), we have
13000y=13000z 13000,
or, 13y=132413,
or, y=2z+1 (5.).
Now, to eliminate x from equations (2.) and (3.), multiply
the first by y, and the second By 2, and we have

2yz=36000y,
and 18000yz —xyz=49000z,
and, by adding,  13000yz=36000y-}-49000z,
or, 13yz=36y--49z.

Now, substituting for y its value in equation (5.), we have
13z(z+1)=36(2+1)+49z;

that is, 13224132=362-+36-+49z,
and z’—%z:%é H
by completing the square,: we have '
2
=202, ()
Hence, zégig-:g: 6.

The negative value of z is not applicable to the question



«  [ 245 ]

[ Page 221.]

(2.)
l=a—(n—1)r.
Make @=90, r=4, and 8=153
then, . 1=90—(15—1)4=90-56=34.
(3.)
l=a—(n—1)r.
Make a=100, n=40, and r=2;
then 1=100—(40—1)2=100—78=22
(4.)
l=a—(n—1)r.
Make a=80, n=10, and r=4;
then 1=80—(10—1)4=80—36=44.
(5.)
l=a—(n—1)r.
Make a=600, n=100, and r=5; -
then 1=600—(100—1)5=600—495=105.
(6.)
l==g—(n—1)r.
Make a=800, n=200, and r=2;

then 1=800—(200—1)2=800—398=402.
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[ 247 )
[ Page- 223.]
(2.)

S=(a-2*-l) Xn.

A}

- a=3, 1=27, and n=12;

3427
=—l*'2—-x 12=180.

(3.)

a+l
s=(3)x
a=4, 1=20, and =103

5= (20 10120

(4.)

S=(a 2b)xn.

a=100, =200, and #=80;

S= (}9@) X 80=12000.
(5.)
S= (a-;-b ) Xn.
a=500, )=60, and 8=20;
= (500;—60) 3 20-=5000
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[ 251 ]
(é.)
S=(g—-2'—-—é)n.

!
a=800, 5=1200, and n=503
80041200 )
8= (—';—) X 50=50000

[ Page 225.]
(2.)
l—a
n—1
1=22,a=4, and n=10;
22-4 18

r=——=—x=2.

10-1 9

r=

[ Page 227.]
(2.)
l=a+(n—1)r.
a=2, n=100, and r=7;
=24(100—1)7=2+6935695.
| (3.)

First, to find the last term. We have

l=a+(n—1)r.

and, making a=1, n==100, and r=2, we have

then

I=14(100—1)2=14198=199 ;
a+b 14199
== ) )x

=" % 100=10000
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(4
‘To find the least term. We have
l=a—(n—1)r;

and, making ¢="70, =21, and r=3, we have
1=70—(21—1)X3=70—60=10.

“Then, S=(a21)Xn;

and, making a=70, /=10, and =21, we have

S= (70;-10) X21=840

(5.)
To find the last term, we have .
' l=a+(n—1)r.
and, making a=4, n=8, and r=8, we have
l=4+(8—1)8=4+56=60.

. a4l
Then S=( 3 )xn;
and, making a=4, /=60, and n=8, we have
4460
S=( ) )X8=256j
(6.)
_b—-a
r=——-
Make =20, a=2, and n=10, and we have
20—2 18
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(7.) .
b—a
w41
Make =19, a=4, sxad »-x=1 ; then we have
_19-4 15
=5 5
hence, 4.7.10.13, 16 . 19 form the series,
(8.)
First, to find the last term, we have
l=a—(n—1)r
Make a==10, ?L=21, and r=1; then
l=10—(21—l):‘,—=10—6§=3};
_ (1043} 30+10 . 40 840
ten 8=(1252) x 21 = T D xe1=Fx 210 =140
2 .
(9.)

We have the equations,

)

S=(a.2*- )xn, and l=a+4(n—1).

Tn these equations all the quantities are known, except a
and ! Substituting the numbers for the known quantities,
we have )
a-}-185

3 )xu, and 185=a+(n—1)6

2945:(
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From the second equation we have
" a=191—6n.
Substituting this value of a in the first cquation, after having
cleared the fraction, we obtain
5890=(191—67n4-185)n,

that is, 5890-==191n—6n2-]-1854 ;
376 5890
. hence, n’—-g—-nz -

Completing the square, we have

376, (188)  58%0 (188 .
6 62 6 67
35340 35344 4
=——& t & =&
188 4 188 2
Then, ﬂ-—+T::|: 6 ——6—:b6
. 190 186
that is, - n=-g=, or n_-—g—_3l.

Now, as the number of terms in any series must be ex-
pressed by a whole number, we know that # cannot be
fractional : hence, we must use the negative root as ap-
plicable to the question, and, consequently, n=31.

Then, l=a4(n—1)r,

gives =185~ (n—1)r=185—180=5.
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(10.)
We have from Art. 142,
_b—a
=aFl
Making =5, and a=2, and m=9, we have
5—2
r=—10—_0 3
from which the terms are easily found.
(11.)
‘We have the formula,
’ a1
J =( 2 ) Xn.

Now, a=1, and I=n; hencé

S— (1 -;—n) Xn=h(-’%l- .

(12.)
The formula, for the last term,
=a+4(n—1)Xr;
m&kmg a=1, and r=2, we have
' l—1+(n~1)2_1+2n-2_2n—1.
" Then, in the formula,
==

substitute for / its value, and for 4 its value 1, and we have

- S= (1+2+1) xn=nxQ=n3.
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(13.)

In this example we know that the person must travel
four yards to place the first stone in the basket, and that
he must travel four yards in addition for each successive
stone which he brings. Hence, we have the first term, the
common difference, and the number of terms, to find the
sum of the series. ; ’ .

First, to find the last term, we have

l=a+4(n—1D)r.
Making a=4, #=100, and r=4, we have
g {=4+4(100—1)4=4396=400.

Then, 5=(2F l) Xn= (4'“00) X100=20200 yards,

which, divided by 1760, the number of yards in a mile, gives
11 miles and 840 yards. ’

[ Page 244.]
(6.)

Here we have given the first term, the common ratio, and
the number of terms, to find the last term.
Hence, I=1x2°=1X%512=512 cents.

[Page 246.]
(4.)

In this example we have the first term, the common ratio,
and the number of terms given, to find the last term and the

sum of the series:
I=1x2=1 x2048=2048.



82 - [ 271 ]

Then, to find the sum of the series, we have

L iy
==7
in which /=2048, ¢=2, and a=1; hence

4096—1

S= 1

=4095.

(8.)

In this example we have given the first term, the common
ratio, and the number of terms, to find the sum of the series
First, to find the last term, we have ’
1=1x21=2048.

Then, §=—L= 2" — 4095 shillings,

which is equal to £204, 15s.

(6.)

In this example we have the first term, the ratio, and the
number of terms, to find the last term and the sum of. the
series. We have_ A
I=1x39=1Xx19683=19683 cents.

_lg—a 19683x3-—1

=51 =" 2 =29524 cents.

S

(7.)

In this example we have the first term, the ratio, and the
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number of terms, to find the last term and the sum of the
series.
=4 % 815=4 X 35184372088832=140737488355328.
For the sum of the series, we have -
140737488355328 X 8—4

. S= . 8—1 ]
that is, S=160842843834660.
[ Page 248.]
(3.)
First, to find the last term, we have
I=qag5,
and malung a=>512, and ¢g=7, we have
1
o 5
1=512X(3) 512}(1024 =3}
Then, S= “_lq—"’—l-u—ssz}
1-¢ 1
(4.)
Lirst, to find the last term, we have ‘
I=ag5=2187x (})*=3. *
: _a—lg_2187—1
Then, S_T’—_q = § =3279

(5.)
First, to find the last term, we have
I=0g"=972 X (})°=4. <
. -
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Then, s_';%;q—g%*guss
(6.)
, I=aq"=147456 X (})'=9.
a—lg 147456—%
l1—g 3

Then, S= =196605.

[ Page 252.]
(2.)
X = vV64=8.
(3.)

X3= v81=9.
(4.)
\/W: 144=12.
V6ix 4= V256=16.
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ANSWERS TO QUESTIONS IN ADDITION AND SUBTRACTION.

@)
aa+d+c+d). z°(a+b—c—d)
(3. @) |
13a* 92 +at
CH) (8,
lGatb‘—3a‘ 11a*0*—6ab*c—11a"0*—9a°H*—26*
(7) '
84'0—3a’t’c -
(8.
a*b%(6—3c) +a*h=~}(2g°+3) +7a*+ 34"
| (9. |
@B (9—h)—2a"0"+ 115+ 4¢*—8 P
(10) (11.)
—Tbmcz—1 24484+ ded’ 474+ 3a%
(12.) (13.)
14ab™—2d° 4 11a'D ~—32a%0°—11a™6"+4 12ac”
(14.) : (16;)
. 16a%°, —9ab+ 124" —4a.
mswzns TO QUESTIONS IN MULTIPLICATION.
(1.) ()
a=t= . . —42a"
(3.) a)

—60a"bd. 166%44#%fez.
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(50) ' @
—150a%%%. 39240 .
@) (8.

@R priH g, 4a'6—120%'—20a%°
@)
6 b —15a'bc*+27a B,
(10.)
— 56K P—164*P 240k T—56h,
(11.)
— 202 —BbcmHd.
ag)
Qe GgEn—ipria—t | gliopin-i,
. (13)
3H—261°14 37K —14kP,
C (a4
6f -+ 7165 P+ 12f P,
(153.)
20a*—88atr+47a°r*—6a°2>
(16 (17.) (18.)
a*—a’, o432 Aa* Qb
' (19.)
91a"—43a% -+ 150a°5*—110a*5°—1040°*—326%0F
(20.)

7a®—250°6 +480a°0*—23a'b*+ 6a't".
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ANSWERS TO QUESTIONS IN DIVISION.

(1) () ()
all—l an—h 4al2
4.) (&) (6.)
a‘.’a“. 2a+bP  (a+z)x(a+y
(7) (8) (9.
5+ 9a%2 é @+4ab+ B
- (10) (11.) (12.)
3a°—50°4+2a8* @' —ALY+6a%°. —b?
(13.) ' (14.)

@B —5a0—2a%", B4 20420 Aat2* +-82°,
(15.) (18.) (17.)
a*—5ab+6b° 262 +3bc—b*. 14-an+a*n®
(18.) (19.)

& a2+ a2 1—62+922.
(20.) (21.)

&¢+4-4a* 2+ 12a%7* + 162z’ 4 162, ad—ed.

ANSWERS TO QUESTIONS IN REDUCTION OF FRACTIONS.

(L) @)

6c_ 2bc 2 1
d a 3f at « 2
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) 4)
3 _f +3gh . &
aF 448,
- (5) | ©)
ar—a’—bz+ab+-cz : ar’—ca—b+y
(7.) (8.)
ad+bd4-y—a ax—ab—az*+abr—c-d
d ' a—z
9.) (10,
ar—ay—b—c+d 8abf r+9abf—b—azx
— ;
(1x) - (1)
ba’Cr—facy—z+az 3ab—5f+7a’bx.
JSac 2
(1 3 J) (14.)
9 + 95 a*—az-+b.
8 3 ZaF
(13)
a‘f—2afr+fr* a*b—br*—a’c+co?
fa—f2? fo—fF
Ad*fr—acf- +4afz’-——qu
Fi—f7?
(16.)

3a*b—3abz 3 2—6a* P —a*b—ba*+2abr+ 3az
90°br—3a’—9abF + 30z’ 9a’bzr—3ab—9aba’* + 30’z
—9abex+3b%¢ .
9abz—3al’—9abx+35x,
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(17.)

dacfy—czy, 7d'y—"Tazy—acy+-czy,
Tacy—c'y - Tacy—c'y
: 35a*c®—bac® -
Tacy—-c’y

(18)

162’2’ 4 dabx 64a°c'—16acf+ f*
Ra*cz—Aafr 32acx—4afr

(19.)
@4-24°2+-az’ ad—ab—a’z+abx
T d—ad® @—az® ?
&fc—cr*—a*d+dz’
ad—ar®.

(20.)
acz+bcr—c*z+4-a‘c+abe—ac? c*—d'c+ fol—a’f
cr'—d’c ’ c—d’c !
c*—2acr+ca®
cr’—d’c :

{NSWERS IN ADDITION, SUBTRACTIONy MULTIPLICATION AXD
DIVISION.

(1)
a'—az+bx—ab+2acx—a'c—cx*
axr—a*—a*.

(2)
@*—ar—ac+ cz+ be—ab+ aby—bey
ab—bc .
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3)

9acd—3adf+-3bcx—3abcy—bfr+abfy+4abdz
3bed—bdf.

4)
—az’+ fr+ ac’—cg - a®*c—cg—baczy— Ha'zy
—ac—ax.

(3)

7atx—b5a+Tabx—5a’b + *—azx
ax+bxr—a*—ab.

(6.)
8a%b+ 3a*—8abzr—3axr—6ab+4-bz
ab—bx

(7)
8cz—-—«c:t—-360+5abz_
be

(8)
Sy + 30y —3d e+ Pefo—ctfy
a*cxy—a‘y’.
9 .

92’ ry—9ar—9d—27a* ry—6a*x*+ axy
Oax. ’

(10,

40a°y—13axy—448a%b%z+48az* + 56 ab*x
64ax—S8z*
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(11.)
—42q2—3b2z+42a*+3ab
“6z+6a )
(12.)
16a°zy—25a°z+5azx®
’—azx '
(138.)
1624°+36a°z—16az’+2*
277+ 9az )
(14.)
—~15abzy 4-25aby—5br—3a*ry+ Sa'y—azx
—by.

. 13) -
—36a°b -+ 30a—A48a%+46ab>—5b -+ 8ab
b—a’h.

(16.) . (17.)
8¢ 4. Sf4 ¢ a & 7d
3 2 2 5 e
(18.) (19.) - (20.)
b » Thyx bz , 3y
a4 5 2¢c 3f 5 +§ T+T +5z.

ANSWERS TO EXAMPLES IN EQUATIONS OF THE FIRST DEGREE.

(1) (=)
y=8, =0 m=5, yms

@)
— 4cg—4ag+-3cf—3af
“dac—4a+3c—3a+4
6

© =
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(4a.)
z'= 20cd - 20a—4bo—bac
20—9¢ ’
(5.) ) (®.) (7.)
=9, y=8 =10, y=12 =6, y=5
(8) 9)
Ze= _gb_ ) = bcf—3ac+-2ab-+bed
12 3b+6c—6c
(10.)
= c+ab—bd - a(ab—bd)+be
a—b Y(a—b)
(11.) . (12.)
z=17 ) x=4, y=6, 2=8.
(18.) ) (14.)
z==l, y=2, z2=3. = 10, y= 12, =14,
(13.) (16.)
r=—12, y=50. z=3, y=5.
(17.) (18.)
- bc —_ac = cgl—bh _ah—cf
TavTin Tuy Taty
(19.) ’ (20 )

- 2¥—6a*+d _3a—¥+d =8 a+-2b
£ 3a 24 3% z bc E=—
(21 ) (23.)

o z=16, y="73, s=b6}.

=i Y55y
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(23.)
. x=17, y=22, z=45.
(24.)
In this example we must not proceed to clear the equa-
* tions of fractions, but if we subtract the second from the

first, and then add the third we shall fifd y; after whict we
shall find o 9

= a+b—c y—a—b-i- c z=b+ c—a

(25.)
g b _af—cd _a(el—fg)—d(bl—cg)
= we—bd V" ac—bd’ h(ae—bd)

ANSWERS TO QUESTIONS IN EQUATION OF THE SECOND DEGREER

(1) (%)
z= 8 and r=—21. == 6 and r=—41,
(3. @)
2= 22% and x=183. r=—2} and x=>5}.
(GH) (6.)
z= 63 and z=3} x= 602 and z=163.
(7:) (8.)
r= 63 gnd r=3}. :c=-.—251}% and 2=—52
(9.)
(10.)

z 3 3
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(10D
z= 118+~; 13724 4 1_118—-{’ 13724 .
12)
z=1+v9, and z= 1—V'9
(13) ‘ )
7+ 21039 7—vZ17039
(14.) ' sy
z= 15} and =16}, = Z=—46, 2=24].
(16.) (17.)
z= 67} and x=4}. z=a 143 and 7= 2?5
(1s8) (19)
o= mdom2).  se=6jado=}
(20.) ) (31.)
z== 16} and ze==—16}. ze= 14 and r=—10. '
(22) (23.)
o= 9 and 2=l - z== 10 and T3,
(24

T== 6} and 22==5.



PROMISCUOUS QUESTIONS
IN EQUATIONS OF THE FIRST DEGLEE.

1. A person expends 30 cents for apples and pears, giving
one cent for four apples, and one cent for five pears : he then
sold, at the prices he gave, half his apples and one-third his
- pears, for 13 cents. How many did he buy of each ? First,
let z= the number of apples, and y=the pears;

 then, z: the amount he paid for the apples,
and %: the amount he paid for the pears:

also, ;4—%: 30, what he paid for both.

By the condition of the sale, 42, and }y, at the same rate,
must have brought 13 cents :

%.’t x%:é:c: what he got for the apples ; and
1 1 1
§yx-3-=ﬁy= what he got for the pears
1 1
Also, §x+Ey=l3 cents : therefore,

z.Y_ 1 v
$+5=90, and gzil=13,

are the equations of condition ; from which we find 2=72,
and y=60. .
6* 65
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2. A tailor cut 19 yards from each of three equal pieces
of cloth, and 17 yards from another of the same length, and
found that the four remnants were together equal to 142
yards. How many yards in each piece ?

Let the length of each piece be denoted by . Then

32—57= what remained of the first three pieces,
and #—17= what remained of the fourth piece.

Hence, 4x—74=142 yards, what remained in all.
Therefore, 4x=142-+474, or x=54.

3. A fortress is garrisoned by 2600 men, consisting of
infantry, artillery, and cavalry. Now, there are nine times
as many infantry, and three times as many artillery soldiers,
as there are cavalry. How many are there of each corps?

Let the number of cavalry soldiers be denoted by z.

Then, 3z= the artillery, and 9z= the infantry: also,
x432x4+9x=2600, or x=200.

4. All the journeyings of an individual amounted to 297G
miles. Of these he travelled 3} times more by water than
on horseback, and 24 times more on foot than by water. How
many miles did he travel in each way?

Let x= the number of miles he travelled on horseback
Then, 33x= what he travelled by water, and

3§zx2}=-§8§x= what he travelled on foot.

Consequently, a:+3}x+-68—-3z=2970;
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from which we find 2=240; hence, he travelled by water
840 miles, and on horseback 1890 miles.

5. A sum of money was divided between two persons, A
and B. A’s share was to exceed B’s in the proportion of 5 to
3,and to exceed § of the entire sum by 50. What was
the share of each ? '

Let B’s share be denoted by «. Then, §x= A’s, and

5 8 .
m—|—§m=?x= the entire sum.

5 5
—x—— of §a:=,§zz—-4£a:=50 :

Baut, by the condition, 3%—g of F=52—57

that is, g—m-’—;gz:ﬁo, or %z:ﬁo, or 2=270.
Hence, A’s share is 450.

6. There are 52 pieces of money in each of two bags, out
of which A and B help themselves. A takes twice as much
as B left, and B takes seven times as much as A left. How
much did each take ?

Let 2= what A took, and y= what B took.

Then, 52—x= what A left, and 52 —y= what B left

But, by the conditions,. )

z=2(52—y), and y=7(52—2),
that is, 2:=104—27, and y=364—Ta.
Hence, 2=48, and y=28.

7. Two persons, A and B, agree to purchase a house to-
gether, worth $1200. Says A to B, give me two-thirds of
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your money and I can purchase it alone ; but, says B to A.
if you give me three-fourths of your money I shall be able to
purchase it alone. How much had each?

Let  denote what A had, and y what B had.

2 3
Then, x+§y= 1200, and y+zm= 1200,

from which we have x= $800, and y= $600.

8. To divide the number a into three such parts, that the
second may be m times, and the third n times greater than
the first.

Let the first be denoted by =z, then the second will be
denoted by mz, and the third by na.

Hence, a+mx+4nr=a, which gives,
a ma na
14+ m+n’ 24, 14+m+n 84, 14+ m+n

8. A fatherdirects that $1170 shall be divided among his
three sons, in proportion to their ages, The oldest is twice
as old as the youngest, and the second is one-third older than
the youngest. How much was each to receive ?

1st, =

Let x= the portion of the youngest.
Then, z'+-:l;x= the portion of the second,
and 2z= the portion of the third.

By the condition, m+m+%x+2m= $1170,
that is, 32+4-32+z4-62=3510, and =270.

9. Three regiments are to furnish 594 men, and each to
furnish in proportion to its strength. Now, the strength of
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the first is to the second as 3 to 5; and that of the second to
the third as 8 to 7? How many must each furnish ?
Let x denote the complement of the first.

Then, g:: that of the second,
7 5 35 .
and 8 of F=5= that of the third,
5 35
and x+§x+ﬂz=594 s

that is, 72241202 +41052=42768, and =144

10. A grocer finds that if he mixes sherry and brandy in
the proportion of 2 to 1, the mixture will be worth 78s. per
dozen ; but if he mixes them in the proportion of 7 to 2, he
can get 79s. a dozen. What is the price of each liquor per
dozen ?

Let z= the price of the brandy, and y= that of the sherry.

If, now, we make the first mixture, that is, two dozen of
sherry and one dozen of brandy, the mixture itself will
contain three dozens, and will, consequently, be worth
78s8.X3=234. Hence, we have

2x+y=234, for the first,and
Te+2y="T9X9="711 ; for the second ;
which equations give =81, and y="72,

11. A person bought 7 books, the prices of which were in
arithmetical progression, (in shillings.) The price of the one
next above the cheapest, was 8 shillings, and the price of the
dearest, 23 shillings. What was the price of each book ?
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Excluding the first book, we have the two extremes and
number of terms given to find the common difference. We
find the formula on page 225 of the Elementary Algebra,

. . -8
, which gives 1'-_-.-235 =3;

b—u
7‘=-‘m:-i

hence, the cost of the books is
5, 8, 11, 14, 17, 20, 23, shillings respectively.

12. A number consists of three digits, which are in arith-
metical proportion. If the number be divided by the sum of
the digits, the quotient will be 26 ; but, if 198 be added to it,
the digits will be inverted.

Let the digits be denoted by «, y,and 2.

Then, 2 : y :: y : zanda42=2;
also, 100x+410y—+z will express the number, and
100x4-10y+- =
zty+z
that is, 100x+10y+-2=2624-26y+262.
3d condition, 100z+10y+2+198=10z-+10y+=.
From these equations, we find the values to be, 2, 3, and

4, and, consequently, the number to be 234.

13. A person has three horses, and a‘saddle which is
worth $220. If the saddle be put on the back of the first

" horse, it will make his value equal to that of the second and

third ; if it be put on the back of the second, it will make his
value double that of the first and third; if it be put on the
back of the third, it will make his value triple that of the first
and second. What is the value of each horse ?
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Let their values be denoted, respectively, by =, y, and 2.
Then, %+220=y+z,
2d condition, y+4220=2(x+2z)=2x+2z,
3d condition, 2+4220=3(zx+y)=32+3y;
from which we find =20, y=100, and 2=140.

14. The crew of a ship consisted of her complement of
sailors, and a number of soldiers. There are 22 sajlors to
every three guns, and 10 over; also, the whole number of
kands is five times the number of soldiers and guns together.
But after an engagement, in which the slain were one-fourth
of the survivors, there wanted 5 men to make 13 men to
every two guns. Required, the number of guns, soldiers,
and sailors.

Let the number of guns be denoted by =z, the number of
soldiers by y, and the sailors by 2. Now, as there are 22
seamen to every three guns, there will be %? seamen to each
gun, and

2!
'—3%X z, for 2 guns; hence,

1st condition gives z=33?-xa:+10,

or 32=22x430. (1.)

2d condition, y+2z=>5(y+x)=5y+5z. (2.)
Now, if we denote the number of slain by s,

then y=+2z—s= the survivors, and

%(y+z—s)=s, or s=;(y+z).
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Then, y+z —%(y+z)=%(y+z)= sulvivol:s, and by

3d condition, ;;(y+z)+5=l?3:t;

that is, 8y+4-82+50=652; (3.)
from which three equations, we find #=90, y=>55, and
2=670.

15. Three persons have $96, which they wish to divide
equally between them. In order to do this, A, who has the
most, gives to B and C as much as they have already: then
B divides with A and C in the same manner, that is, by
giving to each as much as he had after A had divided with
them: C then makes a like division with A and B, when it
is found that they all have equal sums. “ How much had each
at first ?

Let z, y, and z denote the sums which they respectively
had at first.

Then, a—y—2z= what A had,
2y= what B had,
and 2z= what C had,

after the division with A. Also,
2x—2y—2z= what A had,
2y—(r—y—2z)—2z= what B had,
and 4z= what C had,
after the division with B. Again,
4z—4y—4z= what A had,
4y—2(z—y—2z)—4z= what B had
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42— (22 —2y—22)—[2y— (z—y—2)—2z]= what C had,
after his division with A and B.

But these three last sums are all equal to each other, and
the sum of #, y, and 2 is equal to 96. Hence, after reducing,

we have
A z+y+2=96,
6z—10y=2z,
and Sz—3y=11z;

from which we find =852, y=$28, and z=$16.

16. To divide the number a into three such parts, that the
first shall be to the second as m to n, and the second to the ‘
third as pto ¢. .

Let the parts be denoted by z, ¥, and 2.

Then, - z+4y+2z=a,
and x : Yy :: m : m or nx=my;
also, 'y : 2z :1: p : g or gqy=pz;

From these equations we find,

N mpa npa - nga

=mptaptag Y mp tnptag *" mptuptng’

17. Five heirs, A, B, C, D, and E, are to divide an inherit-
ance of $5600. B isto receive twice as much as A, and $200
more ; C three times as much as A, less $400 ; D the half of
what B and C receive together, and $150 more; and E the
fourth part of what the four others get, plus $475. How
much did each receive ? .

Let a= A’s portion.
Then, 2x+200=Bs,
: 7



p—

kL PROMISCUOUS QUESTIONS

32—400=C’s,
2}2+50=D's,

B 1N a5

and, 8}a—I1 50+ﬁz——-4_—1£q+475=5600, the estate ;

17
or,  342—600+—u—150+1900=22400,

or, 682—12004-172—300-+3800=44800 ;
hence 85x=42500, and a=500.

18. A person has four casks, the second of which being
filled from the first, leaves the first four-sevenths full. The
third being filled from the second, leaves it one-fourth- full,
and when the third is emptied into the fourth, it is found to
fill only nine-sixteenths of it. But the first will fill the
third and fourth, and leave 15 quarts remaining. How many
quarts does each hold ?

Let == the number of quarts that will fill the first cask.

Then, x—-—éa::%z: what fills the second,
3 143\ 9
7% Z( z) 283— content of third cl.sk,
d % =D the content of fourth:
an %:t-— 16 e conte: :
4
or, content of fourth, é—g.z_-z.

9 4
Then, z=2—8«.z+;.z+ 15,
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or, 282z=9x+16x4-420,
and x=140.

19. A courier who had started from a place 10 days, was
pursued by a second courier. The first travels 4 miles a
day, the other 9. How many days before the second will
overtake the first 1 '

Let the number of days be denoted by a.

Then, since the first courier travels four miles a day, we
have

4z4+10X 4=42-+40= the distance
travelled by the first courier ; and
9z= the distance travelled by the second ;
hence, 9r=42+40, or ax=S8.

20. If the first courier had left n days before the other,
and made & miles a day, and the second courier had travelled
‘b miles, how many days before the second would have over-
taken the first?

Now, let = the number of days. Then

ax4-na=bzx,
na
b—a

and hence, S e= .
21. A courier goes 31} miles every five hours, and is
followed by another after he had been gone eight hours. ‘
The second travels 22} miles every three hours. How

many hours before he will overtake the first ?
The rate of travel of the first is 31}<-5=6.3 miles ; aud
of the second 224+-3=%4="17.5
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If we substitute these numbers for #, @, and d,in the last

formula, we have -
a-=8x—6'3 =io-ﬁ=42 hours after the departure of the 2d
75-6.3 1.2 parture of the .

22. Two places are eighty mileg apart, and a person leaves
one of them and travels towards the other, at the rate of 3}
miles per hour. Eight hours after, a person departs from the
socond place, and travels at the rate of 5} miles per hour
How long before they will meet each other ?

The first will have travelled 31 x8=28 miles, at the time -
the second departs; hence, they will be 52 miles apart.
Now, if we denote by x the number of hours after the
departure of the second, until they meet, we shall have

3lr= distance travelled by the first, after the second
starts, and 5}2= the distance travelled by the second :
hence, 3}x4-530=52, .

7 31
or 23-}-?3::52,
422+62x=624, or a«=6 hours.

23. Three masons, A, B, and C, are to build a wall. A
and B together can do it in 12 days; B and Cin20 days ; and
A and C in 15 days. In what time can each do it alone,
and in what time can they all do it if they work together ¢

Instead of denoting the parts of the work done, by A, B,
and C, by «, y, and z, as in Example 9, page 24, let us
denote the times in which each would perform the work,
respectively, by «,y, and z; and denote the work to be done
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by 1. NB8w, if it takes A, z days to do the work, he will, in

one day, do a part of the work denoted by -:-: ; hence,

é: the part A can do in a day,
1
) ;: what B could do,

= what C could do,

and these, multiplied by any number of days, would give

* what each could do in those days. Hence,
12 12 or 1 1

1st condition, ;—-+7= , o _1/ 12, (L)
20 20 l l

2&, —; ?.: , or 20, ( )
15 15 1 l

3(1, ?+7=11 or -’l‘ z 15, ( )

Subtracting the second equation from the first, we have
11 1 1 8 1
x z 12 20 240 30

Then, adding the third to this, we have

2 3 60
w_§6+15 §6 or x=?=20.
and y=30, and 2=60.
Now, the three together could do in one day

1 1 1 6 1

2030160~ m+w+5_%_ﬁ
of the work; hence, they could do the whole work in tew

days
7.
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24. A laborer can do a certain work expressed by a, in a
time expressed by d; a second laborer, the work ¢ in a time
d; a third, the work ¢ in a time f. It is required to find the
time it would take the three laborers, working together, to
perform the work g.

If the first does @ work in & days, the work done in a
single day will be denoted by %; the work done in a single

day by the second, by zc; and by the third, by s If, now,
we denote by « the time in which the three would be em-s
Ployed in doing the work denoted by g, we see that what
each would do in x days, will be expressed by what he
would do in one day, multiplied by «; and, since the work
done by them all in « days is equal to g, we have

a c e
-5X¢"|-2Xw+fxt=g‘,

wnd clearing the fractions, we obtain
adfz+-bcfe+bdex=0bdfg,
bd,
and, ”=W'
If we make
a=27, b=4, ¢=35, d==6, e=40, f=12, g=191,
¢ will be found to equal 12.

25. Required to find three numbers with the following
conditions. If 6 be added to the 1st and 2d, the sums are to
one another as 2 to 3. If5 be added to the 1st and 3d, the



N EQUATIONS OF THE FIRST DEGREE. 79

sums are as 7 to 11; but, if 36 be subtracted from the 2d
and 3d, the remainders will be as 6 to 7.

Let the numbers be denoted by z, y, and z. Then,

1st condition, x+6 : y+6 :: 2 : 3, which gives
3z+18=2y+12.

2 condition, #+5 : 2z+5 :: 7 : 11, which gives
1124-55="72-35.

3d condition, y—36 : z—36 :: 6 : 7, which gives
Ty~2562=62z—216;

from which we find, =30, y=48, z=50.

26. The sum of $500 was put out at interest, in two
separate sums, the smaller sum at two per cent. more than
the other. The interest of the larger sum was afterwards
increased, and that of the smaller diminished, by one per
cent. By this,the interest of the whole was augmented one-
fourth. But if the interest of the greater sum had been so
increased, without any diminution of the less, the interest of
the whole would have been increased one-third. What were
the sums, and what the rate per cent.?

Let the larger sum be denoted by 2 Then will the
smaller be represented by 500—a. Denote the higher rate
of interest by y ; then will the lower rate be represented
by y—2. The interest received on the larger sum will be
expressed by

y—2

TXT00°
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and that received on the smaller, by

(500—::))(100

and the amount received on the two sums, by

ax? 100 o +(500— z)xloo

Now, after the rates of interest are changed, they will be
represented by y—1, and y—1, and the interest on the
whole amount will be expressed by

y—1 —1
=X oo T(500— ~2)x* 5 100"

But this interest, by the conditions of the question, exceeds,
by one-fourth, that received under the first supposition: that
is, it is equal to five-fourtks of that interest. Hence,

5
1

[mx——+(500—z)x100] =a:x 100 +(500—z)x

But, under the supposition that the interest on the smaller
-sum had not been changed, the new interest accruing would
have been onc-third greater than the first interest—that is
equal to four-t]u'rds of that interest. Hence,

4 VS ot —a)xe L
'3‘[ 100 100] ==X 50 T(300—2)X155

From the first equation of condition, we find, after reducing,
5(xy—2z+500y—xy)=4(zy—z+500y-—‘zy-—-500+3),
or, —1024-2500y=2000y—2000 ;
that is, 50y —x=—200. (1.)
And, from the second equation of condition, we have
4(2y—2x 4500y —zy)=3(xy —x4500y —xy) ;
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that is, 2000y —8z=1500y — 3z.
Hence, 500y=>52, or x=100y. (2.)

Substituting this value in equation (1.), we find y=4, and
2:=400.

27. The ingredients of a loaf of bread weighing 150bs.,
are rice, flour, and water. The weight of the rice, augmented
- by 5lbs., is two-thirds the weight of the flour; and the
weight of the water is one-fifth the weight of the flour and
rice together. Required, the weight of each. )

Let = the weight of the rice, and y that of the flour

Then, o+ 5=‘§y,
and . %(:c+y)= weight of the water.
Then, m+y+%(x+y)=l5,

from which equations, =2, and y=10}.

28. Several detachments of artillery divided a certain
number of cannon balls, The first took 72 and } of the
remainder ; the next 144 and § of the remainder ; the- third
216 and } of the remainder; the fourth 288 and } of. what
was left; and so on, until nothing remained; when it was
found that the balls were equally divided. Required, the
number of balls and the number of detachments.

Let the number of balls be represented by a.

Then, 72-|-%(x——72)= what the first took
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and ¢—72-—-;(z—72)= what was left.

Also, 144+%[z—72—1(z—72)—144]=whatthe2dtook.

But, by the conditions of the question, thesp sums are equal
to each other. Hence,

144+§[z—72—§(¢—72)—- 144]=72+!l—’(z—72),
648+z—72—-19-(x—72)-l44=z-72 H

that is, %(a'—72)= 504,

a.nd, &=:4608.
Substituting this value in the expression for what the first
detachment took, and we find

72 +%(4608— 72)="72+504=>576.
Then, 4608--576=8, the number of detachments,

29. A banker has two kinds of money ; it takes a pieces
of the first to make a crown, and & of the second to make
the same sum. He is offered a crown for ¢ pieces. How
many of each kind must he give 1 A

Let « and y, respectively, denote the number wlnch he
must take of each sort.

Then, since it takes & pieces of the first to make a crown,
it follows that the value of one piece is equal to one crown
divided by a.
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‘That is, the value of one piece =l cf;om’

and for the second sort, we have
1 crown

b

Then, the value of z pieces of the first, and y pieces of
the second, is equal to one crown. Hence,

value of one piece =

1 crouwn 1 crown
X R ==1 crown;
and by dividing by 1 crown, and reducing, we have
bz+ay=abd;
but, as the number of pieces taken was equal to ¢, we have
zty=c;
from which two equations, we find
_a(c=b) _b(a—=c)
_——_b—, and = ca— b '

30. Find what each of three persons, A, B,and C is
worth, knowing, 1st, that what A is worth, added to / times
what B and C are worth, is equal to p; 2d, that what B is
worth, added to m times what A and C are worth, is equal
to ¢; 3d, that what C is worth, added to 7 times what A and
B are worth, is equal to r.

If we denote what A, B, and C are respectively worth,
by y, 2, and s, we shall have

yHi(z+5)=p,
s+ m(y +s5)=g,
s+a(y+2)=r;
from which we can easily find the values of y, s, and s.
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But we can resolve the question in another way.by denoting
by = what A, B, and C are worth. We shall then have,

1st condition, y+i(z—y)=p,
2d condition, z+m(z—2)=gq,
3d condition, s+n(z—s)=r;
from which we have '
_p-l=
y¥=1=r
_g—mz
S P
— r—m .
=T

and adding the equations, and substituting for y--z+s, their
value z, we obtain
_p=lz g—mx r—nz
T1-l " 1-m " 1-n
and by reducing,
a(1—I)(1—m)(1—n)=(p—Iz)(1—m)(1—n)+
(g—ma)(1—1)(1—n)+(r—nz)(1—D)(1—m);
and, by separating the multipliers of z in the second member,
we have ‘ .

2(1 —1)(1 —m)(1—n)=p(1—m)(1—n)—lz(1—m)(1—n)+
g(1—D)(1—n)—ma{1 —I)(i—n)+r(1—)(1—m)
—nz(1—1)(1—m), and hence,

p(1—m)(1—n)
ST (1=0)(1—m)(1—n)
+g(1=b)(1—n)+r(1=])(1—m)
+i(1—m)(1—n)+m(1—1)(1—n)+a(l—I)(1—m).
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31, Find the values of the estates of six persons, A, B, C,
D, E, and F, from the following conditions. 1st. The sum
of the estates of A and B is equal to a; that of C and D to
b; and that of E and F to.c. 2d. The estate of A is worth
m times that of C; the estate of D is worth n times that of «
E. and the estate of F is worth p times that of B.

Let the estate of C be denoted by . Then, by the con-
ditions of the question, we have

A’s estate =muz,

B’s =g—mz,
C’s =z,
Ds =b—a, .
B =2=7
n
Fs =p(a - mz);

oy adding, and observing that the sum of the estates is equal
to a+-b-}¢, we have
b—a

meta—mr+a2+db—a+ -

+p(a—mx)=a+b+c,

and by cancelling, and clearing the fraction,
na+nb+b—z+pna—pnmr=na-+tnb+ne,
nc—b—pna
and, B pamtl
from which the values of the remaining estates are readily

found ‘
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INVOLVING EQUATIONS OF THE SECOND DEGREE.

1. Finp three numbers, such, that the difference betyeen
the third and second shall exceed the difference between the
second and first by 6: that the sum of the numbers shall
be 33,.a.nd the sum of their squares 467.

Let the second number be denoted by x,and the difference
between the second and first by y.

Then, a—y= 1st number,

&= 2d number,
and z+y-}6= 3d number.
Then, 3z+6=33, and hence, =9;
also, (@—y)*+2*+(a+y+6)'=467;
that is, 3z’+12x+12y+2y’=43l H
or, substituting for z its value 9,

3514 12y+24°=431,

hence, y2+ 6y=40,
and, y=4 or -—10.

2. It is required to find three numbers in geometrical
progression, such that their sum shall be 14, and the sum of

their squares 84.
86
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Let x and y denote the two extremes; Ld
then, - y== mean number,
and by the conditions,
x4 ‘/*T_!I-"'_’/ =14,

and atay+y =84,
Dividing the second equation by the first, gives

. r— \/z_y.+y=6,
and by adding this to the first equation, and then subtracting
it, we have .
x+y=10; and V@: ,
from which we find =2, and y=8; and hence the
numbers are 2, 4, and 8.

3. What two numbers are those, whose sum multiplied by
the greater, gives 144, and whose difference multiplied by
the less, gives 14?

Let the greater be denoted by =, and the less by .

Then, (z+y)z=144, (1.)
(z—y)y=14; (2)
- and multiplying the equations together, we obtain,
(a2—y%)xy=2016. (3.)
But equations (1.) and (2.) may be put under the form,
x2+ay=144,
and 2y—y'=14, or zy=14+4y?
and subtracting, 2?4-32=130, or 2?=130—y2
Substituting in equation (3.), the value of zy=144—27 and
then for 2* its value 130—y?2, and we obtain
(130 —2¢2)(14+3%)=2016;;
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that is, 1820—28y%-}130y*—2y*=2016

Hence, y*—51y*=—98.
Then, placing z:=4* and 2? for y*, we have
) 22—512=—98,

which gives, by taking the positive root, which is the on-
corresponding to the arithmetical enunciation,

z=49, and, consequently, . y*’=49, or y=7.
The value of z is easily found equal to 9.

3. What number is that which, being divided by the pro-
duct of its two digits, the quotient will be 3; and if 18 be
added to it, the resulting number will be expressed by the
digits inverted ? :

Let the left digit be denoted by z, and the right digit by y.

Then, 10z+y= the number,

and, 10y+4x= the number expressed by the
digits inverted. .

Then, 1st condition, 10:+ y =3,

and, 2d ocondition,  10z+y+18=10y+=;

that is, 9z=9y—18,
From the first equation we have
10z-+-y=3zy,
A
=To—3z
Substituting this value of x in the second equation, and we
have, =% _4._18.
10— 3y_.9y 18;

that is, —9y=90y— 180—27y*+54y.
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Hence, 27y*—153y=—180,
and dividing by 9, we obtain
3y?—17y=-20,

and this equation gives y=4.
4. What two numbers are those, which are to each othe¢
as m to n, and the sum of whose squares is 5?
Let the numbers be denoted by « and y. Then,
x : Yy :: m : m or nr=my,
and x?+y?=b,
mvb )
Vimmy U Vmita)
- 5. What two numbers are those, which are to each othe
as m to n, and the difference of whose squares is 5 ?
mvVb 2 Vo
6. A certain capital is out at 4 per cent. interest. If w
multiply the number of dollars in the capital by the numbe
of dollars in the interest, at five months, we obtain $117041;
What is the capital ?
Let the capital be denoted by 2. Then,

x 4—4m—th'te t for one yea;
xlOO_IOO—' e Interest for one year

which give =

Ans.

4 5 20 : ‘
x l,,= the interest for :

sad 100X 12120060

months. Then, ~61—0-z>(x=117041§~;
or, #*="7022500, s'a.nd 2==2650
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7. A person has three kinds of goods, which together cost
$230.%. One pound of each article costs as many times -,
of a dollar as there are pounds of that article. Now, he has
one-third more of the second kind than of the first, and 3%
times more of the third than of the second. How many
pounds had he of each ?

Let 2= the number of pounds of the first,

4
Then, m+1a=—x= second,
33 :
4 4 7 14
1 — —=—z= third.
and, -§zx3§_3mx2 3% third

Then, if one pound -cost 4% of x, & pounds will cost

1 1
@X5q®, or -2—‘-1-1’. Hence,

1 1
wxﬁmzﬁz’= what the first cost.

4 1 .4 2 i
§a:x2—-4 of ?_ﬁw’— whr% the second cost,

14 1 14 49 ..
<57 X354 of ?x=af_ what the th‘u-d cost.
1 2 49
2.1 3 S
Then, 51—0.3-1-2—7@ +3 41"__ $230-%.
Now, as 216 is the least common divisor, we have,
9224162+ 19622=49725,
and a?=225, or a=15;

from which we readily find the other numbers to be 20
and 70.
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1

8. Required to find three numbers, such, that the product
of the first and second shall be equal to a; the product of the
first and third equal to b; and the sum of the squares of the
second and third equal to c.

Let the numbers be denoted by z, ¥, and 2.

Then, xy=a, xz=b, y*+22=c
From the first equation, we have

.z=9-, and hence, ﬁf=b,
y y

a?
or az=by, and y’:P—z’;

2 c
hence, %z’+z’= c, or z=b\/ 215
N/ C c
y=aV gy = \/m-

9. It is required to find three numbers, whose sum shall be

38, the sum of their squares 634, and the difference between
the second and first greater by 7 than the difference between
the third and second.

Let the numbers be denoted by 2, ¥, and 2.

Then, z+y+2=38, (1.)
P4 y+22=634, (2)
and, y—r=z—y+7. (3.)

Adding the first and third equations, we have
3y==45, or y=15;
from which we easily find 2=3, and 2=20.
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10. Find three numbers in geometrical progression, whose
sum shall be 52, and the sum of the extremes to the mean,
as 10 to 3. )

Let the first extreme be denoted by z, and the common
" ratio by r. 'Then, the mean number will be denoted by rz,
and the other extreme by r*z. Then,
by 1st condition, z4rz4-r*z=52,
by 2d condition, a4z : rx :: 10 : 3;

or 3(2+r%2)=10rz.
Dividing by =, 84-3r2=10r,
which gives r=3.

This being substituted in the first equation, gives z=4;
hence, the numbers are 4, 12, and 36.

11. The sum of three numbers in geometrical progression
is 13, and the product of the mean by the sum of the ex-
tremes is 30. What are the numbers ?

Let the numbers be denoted, respectively, by =, y, and 2.
Then, by the first condition,

z+y+2z=13, or x+z=I13—y, (1.)
by 2d condition,  y(xz+2)=30, (2.)
and, y*=zz. (3.)

If, now, we substitute in equation (2.), the value of z+z,

taken from equation (1.), we have

y(13~y)=30, or 13y—y*=30,
which gives y=3, and from which we readily find ¢=l,
and z=9.
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12. It is required to find three numbers, such, that the
product of the first and second, added to the sum of their
squares, shall be 37; and the product of the first and third,
" sdded to the sum of their squares, shall be 49; and the pro-
duct of the second and third, added to the sum of their squares,
shall be 61.

Let the numbers be denoted by z, 3, and 2.

Then, ay+22+4°=37, (1.)
zz+a?422=49, (2.)
yz+yi+22=61. (3.

Snbtracfing the first equation from the second. we bave

(z—y)a+22—y2=12,

that is, (z—y)z+(z+y)(z—y)=12;
or, (z+y+2)(z—p=12,
12
or, z+y+z=z~y.
Again, if we subtract the second equation from the 3d, we
have, (y—x)z+y2—a*=12, .
or, (y—z)z+(y+z)(y—x)=12,
and (z4y+2)(y—z)=12,
12

or w+y+z=y—Ti‘.

. 12 12
Hence, by equality, ;—_y=3/—_z"
and, consequently, z—y=y—az, or y=f—-2l.—-z;

and hexlt;e, the numbers are in arithmetical proportion.
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]

If, then, we denote their common difference by r, the
numbers may be represented by
y—r, y, and y+r.
The sum of the numbers will be now represented by 3y.
But we have seen, from the former equation, that the sum is
equal to 12 divided by the common difference. Hence,

4 16
3y=7’ or y=-, or ri=—-
r

2
1f, now, we substitute the new representatives of the
numbers in equation (2.), we have ’
Y=ty —2ry+rity24-2ry+r2=49;
that is, 3y*+r*=49;

and substituting for 72, its value, we have

3y’+;—?=49,

49, 16
o1, Y —3y=—7
putting z=4?, it becomes,
49 16
z’—-§—z= -y
from which we find z=16,
and, consequently, y=4. Hence,

the numbers are 3, 4, and 5.

14. Find two numbers, such, that their difference, added
to the difference of their squares, shall be equal to 150, and
whose sum, added to the sum of their squares, shall be equal
to 330, :

”»
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Let the larger number be denoted by x, and the smaller by
y. Then,
by 1st condition, z—y+42*—y*=150,
by 2d condition, z+y+a*+9y*°=330;
and by adding the equations, we have,

2x%4-2x=480,
and, a?42=240,
which gives, z=15, and y=9.

15. It is required to find a number consisting of three
digits, such, that the sum of the squares of the digits shall be’
104 ; the square of the middle digit exceeds twice the pro-
duct of - the other two by 4; and if 594 be subtracted from
the number, the three digits become inverted.

Let x= the left-hand digit, y= the middle, and z= the
right-hand digit. Then,

o>y +2°=104, (1.)
y2=2z2+4, (2.)
and 100z+4-10y4-2—594=1002+10y+=2. (3.)
If we substitute for %*in equation (1.), its value in the
second eguation, we have, after transposing the 4,
P42zt2'=100,
"and, since both members are perfect squares,
x+2z2=10; .
after which we can easily find the values of the unknown
quantities ; viz.: z=8, y=6, z=2.

It frequently happens that questions may be simplified

by the introduction of an auxiliary unknown quantity into
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the statement of the question, as in the three following
questions. ’

16. The sum of two numbers and the sum of their squares
being given to find the numbers.

Let the sum of the numbers be dennted by 2a, and the sum
of their squares by 26; then a= half the sum, and b= half
the sum of their squares; and let z= half the difference of
the numbers. Then,
a+x= the greater; and g—a= the less. Then, by
squaring, and adding, we have

x24-2ax+a?+a*—2ax+2*=2b ;
that is, 223+242=2b, or a=Vb—a3.
Hence, the numbers are, a+ vb—d?, and a— Vi—as.

17. The sum, and the sum of the cubes, of two numbers
being given, to find the numbers.

Let the sum be denoted by 2a, and the sum of their cubes
by 2b; and let 2= half their difference. Then, the numbers
will be denoted by a+x, and a—=; and we shall have

" (a+x)3+(a—x)P=¢c;
that is, by cubing and reducing,

2a3-}-6ax’=c.
— 9243 /¢ a2
Hence, =2 6: , and x= -:—a—g

18. To find three numbers in arithmetical progression,
such, that their sum shall be equal to 18, and the product of
he two extremes added to 25 shall be equal to the square of
the mean
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Let 2= the first number, and y= the common difference
Then, z,x+y, and xz+2y will represent the numbers.

IN EQUATIONS OF THE SECOND DEGREE.

Also, 3z+43y=18, or x+y=6,
oA +22y+25 =27+ 2zy+93,
or, y*=25, and y=5.

Whence, =1, and the numbers are 1, 6, and 11.

19. Having given the sum, and the sum of the fourth
powers of two numbers ; to find the numbers.

Let the numbers be denoted as in the seventeenth question.
Then (e+2)*+(a—2x)=2D;
which will give, after raising to the fourth powers, and re-

ducing,
A 4-6ar'=b—at,

and substituting s for 2%, we have,
24+6a%z=b—at, )

from which we have
2==3a’+ Vv b+}8at;
and consequently, a== 1/ —3a?+= V484,

20. To find three numbers in arithmetical progression,
such, that the sum of their squares shall be equal to 1232, and
the sqrare of the mean greater than the product of the two
extremes, by 16.

Let the mean be denoted by x, and the common differense
oy y; then the numbers will be represented by

&e—y, x, and a4y;

and by the conditions we shall have,
9
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(e—yy et (rty)=1232, (L)
and, B=(z—y)X (=+y)+16, (2)
By squaring the terms in the first equation, and reducing,

we have

32%4+27=1232;
and by performing the multiplications, and reducing, in the
second equation,

?=a2—y?+16;
that is, y*=16, and y=4.
Substituting this value for y* in the equation above, and we
have

3074-32=1232,
and 22=2400, or «=20,

Hence, the numbers are 16, 20, and 24.

21. To find two numbers whose sum is 80, and such,
that if they be divided alternately by each other, the sum
of the quotients shall be 3.

Let the sum 80=q, and b=3}. Also, let one of the
numbers be represented by « : then the other will be denoted
by a—x; and we shall have

x a—x

+

a—x x

=d.

Clearing the equation of fractions, we have
a?+a?—2ax-+a* =abx—ba?,
that is, 22%+-ba®—2ax—abr=—a",
or (2+0)r* — (2+b)ax=—a?
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a
Hence, ;’_m=_m;
a? a? a?
whence, "’—“4'7: _2_-134'74"
a a a
and, .t:fz:f: T—2_—i-b;

and substituting for a and b their values, we have
=60, or x=20.

22. To find two numbers whose difference shall be 10,
and if 600 be divided by each of them, the difference of the
quotients shall also be 10.

Let the lesser number be denoted by z, and the greater
will then be represented by 2410 ; and we shall have

600 600
= z+10

By clearing the fruction, we have

600x+4€000—6002x=-102"-}-1002.
Hence, a?4-102=600,
and, 2=20, aud 20+410=30, the other number.

=10.

152348
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1t is a proof of Mr. Parker’s contempt for stupid pedantry, that he has the courage to
present in a gchool-hook, Dickens’ account of Dr. Blimber’s forcing estublist 3
and it is another proof of candor that Lindley Murray is handsomely spoken of, and
quoted at length, 1n the introduction.  This part of the author’s work is marked by
it8 ingenuity und practical character. Mr. Parker has worked honestly and fairly, and
is entitlud to his hit in the prefuce at *the modern art of selecting from the productions
of editors, members of school committees, and others, whose vanity might perhaps aid
the circulation of his work.” Mr. Parker professes to have found no royal or republican
roud to learning, but he has certainly very agreeably lightencd the labors of the
fourney. He has worked in the spirit of his selection from Coleridge :

¢O%r wayward childhood wouldst thou hold firm rule,
And sun thee in the light of huppy faces—
Love, Hope, and Patience, these must be thy graces.
Literary World.

% Those of our readers who have young children, or are in any manner intcrested in
the education of youth, should examine these Readers. We speak knowingly when we
say that theyare far superiof to any heretofore com?iled. and we should glad o
s»@ them introduced into overy school in the country.”—American Keystone.

¢ parker’s Scries of Reading Books appear to me to be admirably adapted to thea
intended purposes. The original matter with which they are interspersed is unique
apd striking in its character, oftentimes conveying, in ¢ well-told language,’ and in an
tustructive and foteresting manner, well-adapted hints on the very business in hand—
the art of reading Their moral tone is excellent, the lessons conveyed truthful, and
well calculnted to inspire habits of thought and reflection—ihe great objects of every

good teachor's ambition.
“R. C. CUANDLER, Pris. Allentown (Pa.) Academy.”
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Parker’s Natural Philosophy.

NATURAL AND EXPERIMENTAL PHILOSOPHY.
FOR SCHOOLS AND ACADEMIES.
BY R. G. PARKER, A. M,

Author of * Rhetorical Reader,” “Etzercises in English Compesition,” “Outlins.
of History,” etc., etc.

I. PARKER’S JUVENILE PHILOSOPHY.
{l. PARKER"S FIRST LESSONS IN NATURAL PHILOSOPHY
1l1l. PARKER'S SCHOOL COMPENDIUM OF PHILOSOPHY.

The use of ~chool apparatus for illustrating and plifying the principles of Natura
and Experimental Philosophy. hasy within the last few years, become 8o general ag
to reader necessary a work which should combine, in the same course of instruction,
the theory, with a full deseription of the appuaratus necessary for illustrution and
expueriment,  The work of Professor Parker, it is contidently believed, fully meets that
reqiirement, It is also very full in the general facts which it presents—clear and
coucise in its style—and entirely scientiiic and natural in its arrangement.

“This work is better adapted to the present state of natural science than any othea
similar production with which we are acquainted.”— Wayne Co. Whig.

“Tais is a school-book of no eun pretensions and no ordinary value.”—.4lbaay
Spectator. .

“We predict fer this valuable and beautifully-printed work the uuamost succees.”—
Newark Daily Advertiser.

“The present volume strikes us as huving very marked werit.”—N. Y. Courier.

cms 1o me to have hit a happy medinm between the too simplo and the twe
'—B. .. Swithy Principal of Leicester deademy, Mess.

uo hesitation i saying that Parker’s Natural Philosophy is the most valunble
v work [ bave scen—@Gibert Lergdon Huney Prof. Nuat. Phil. N. Y. City.
happy to say that Parker's Philosophy will be introduced #nd adopted in

? at the commencement of the next collegiate vear in antuwno j and I
it will be but the commencement ol the use of 5o valuable an elementsiry work
m our schoois in this conntry.  The sall work of Parker's (Parker's First Lessonis) was
introduced the last term in a primary class of’ the institution referred to, and that with
gresu success, | intend to recommend its nse shortly into the model school in this city,
und e kreger work to the stidenis of the provincial Normal School»—E. Rycrson,
Supcrinteadent of Pulyic Ingtruction of Upp.r Canada.

« 1 have examined Parker’s Uirst Lessons and Compendium of Natural and Experi-
auental Philosophy, and am much piessed with them. 1 have long felt dissatistnet'on
with the Text-Books on this subject most in tse in this sectiony and ain happy now w
dAngd books that 1 canrecommend. | shall introduce themn immediately into my school”
teram Orcatty Principal of Thetford Academy, Vermont.

3 wo Lesitation in pronouncing it the best werk on the subject now published
i herey and 1 have already secured its adoption in some of the high
nd acedemies in our vieinity."—JM. D. Legaett, Swp. of Warren Public Schools

nre glad to see this little work on natura) philosophy, because the amount of
rle information nnder all these heads, to Lo guined from it by any little buy o
+ inestimabls It puts them, too, upon the right track after knowledge, and pre-
s their minds fiom being weakened and wasted by the sickly sentimentality of
airg, novels, and poetry, which will always occupy the attention of the mind whes
nething more useful has taken posseseion of it.”"— Mississippian.
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Chambers’ Zducational Course.

CHAMBERS’ EDUCATIONAL COURSE.
THE SCIENTIFIC SECTION,

ann

The Meesrs. Chambers have employed the first profe in Scotland in the prep
tion of these works, They are now offered to the schools of the United States, undet
the American revision of D. M. Rzese, M. D., LL. D., late Superintendent of Publis
Bchools in the city and county of New York.

I+ CHAMBERS’ TREASURY OF KNOWLEDGE.,

Il. CLARK’S ELEMENTS OF DRAWING AND PERSPECTIVE.
ll. CHAMBERS’ ELEMENTS OF NATURAL PHILOSOPHY.
IV. REID & BAIN’S CHEMISTRY AND ELECTRICITY.

V. HAMILTON’S VEGETABLE AND ANIMAL PHYSIOLOGY
Vi. CHAMBERS’ ELEMENTS OF ZOOLOGY.
VIl PAGE’S ELEMENTS OF GEOLOGY.

1t {s well known that the original publishers of these works (the Messrs. Chambers
of Edinburgh) are able to comwnand the best talent in the preparution of their books,
nad that it 18 their practice to deul faithfully with the public. This scries will not dis-
int the le exy thus l. They are elementary works pre-
p.ed by authors in every way capable of doing justice to their respective undertakings,
and who have evidently bestowed upon them the nkecesmu:{ time and Iabor to adapt

them to their purpuse. We'r 1 them to parents with confidence
Ifnot tnuoduced as class-books in the school, they may be used to excellent advantage
ises, and ] class exercises, for which every teacher ought to

and the one first named, in the hands of a teacher of the younger clusses, might

h an inexhaustible fund of amusement and instruction. Together, they would

constitute a rich treasure to a fumily of intslligent children, and impurt a thirst for
knowledge.”—Fermont Chronicle.

E:m e himself with an ample store of materials. The volumes may be had separate-

= Of all the numerous works of this class that have been published, there are none
that have acquired a more thoroughly deserved and high reputation than this series.
The Chambers, of Edinburgh, well known as the careful and intelligent publishers of
a vast number of works of much importance In the educational world, are the fathers
of thin series of bouks, and the Amcrican editor has exercisod un unusuul degree of
".ldmnent in their preparation for the use of schouls as well 83 private families in this
gountry.”—Philad. Bulletin. .

“The titles furnish a key to the contents, and it is only necessary for us to say. thas
the material of each volume is admirably worked up, presenting with sufficient fulness
aad with much clearness of method the several subjects which are treated.”—Cin

N\

\E “W 23 notice these works, not merely because they aro school books, but for the

of exp our thunks, as the ‘advocate’ of the educational interests of the
and their children, to the enterprising publishers of these and many other val
works aorutlh:b same cha.rn!g:egl the tendency of which &a to dmnmuse;ul kr.&w
lhmyb e masses, e xood are o(ng @ hope th&
may be o heir Gomorta T Maine Bakeet Adaocun
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