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PREFACHK.

In the preparation of the following pages, the chief
aim has been to serve the teacher. Accordingly, through
a great part of the work we have merely indicated the
- operations required, and have thus saved the space which
would be demanded for the full statements of analysis,
useful chiefly in recitation drill.

The help afforded by a Key being of very little value -
under the fundamental rules, this work does not begin
with the first exercises of the New HIGHER ARITHMETIC.

In most cases, after a short study of an arithmetical
problem, the operations themselves, as indicated properly
by signs, will suggest the reasoning on which the solu-
tion is based. In the solutions here given this has been
kept in view, especially where the text-book has pre-
sented a formula. To the teacher and to the class, alike,
it will be advantageous to have the blackboard work
written in accordance with this plan; and, on this ac-
count, early in the Arithmetic, the subject of Arith-
metical Signs has been formally presented.

To read the arithmetical syntax understandingly, and
to write it with facility in recording solutioms, are ac-

quirements worth far more than they cost. What is
' - ()
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here remarked has special reference to the written work.
Oral explanation, reaching even to particulars, is not to
be set aside; on the contrary, the judicious teacher will
still require the minute details of an analysis, especially
in the examples designated for such exercise in the
Arithmetic.

There are a few instances in which the brevity men-
tioned above has not been observed. The experienced
teacher knows, that, in some cases, the operations may
be even very few in number and very simple in kind,
while the reasons for them are not correspondingly
obvious; in such instances, as also where the chief
difficulty of the problem is in the complexity of the
operation, we have aimed to give an extended solution.
Among the articles under which this has been thought
advisable, we may mention Compound Subdtraction, Pro-
portion, Commission, Stock Investments, Alligation, the
applications of Evolution, and the added Miscellany.

" CINCINNATI, January, 1881,
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ARITHMETIC.

MULTIPLICATION.—BILLS AND ACCOUNTS.

Art. 65. (2)

St. Louis, March 1, 1879.

CHESTER SNYDER,

Bought of THOMAS GLENN.
1879. 4 .

$
March

4 1b, tea, @ 40 ct. a 1b.,
21 “ Dbutter, @ 21 ct. a 1b.,
58 “ bacon, ‘¢ 13 ct.
16 ** lard, “ 9et
30 * cheese, ** 12 ct. *
4 “ raisins, * 20 ct.
9 doz. eggs, “ 15 ct. a doz., 1

&4

0 = Y i
REBIELELES

(1}

L SO ST T N S

“*

$20 § 14

Received payment,

THOMAS GLENN.
: (6)
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Art. G6.

KEY TO RAY’'S NEW

(3)

JAMES WILSON & CO.,

ALLEGHENY, April 1, 1880.

In Acc't with ALLEGHENY CoAl Co.

Dr.

March | 2| To 500 tons coal; @ $2.75 a ton,

CR.
‘e 3 | By 14 bbl. flour, @ $6.55 & bbl.,
o 10 “ 6123 Ib. sugar, @ 8ct. a lb,,

s 15 { “ cash on acc't,

Balance due Allegheny Coal Co.,

91
489
687

8
1375 | 00

CONTRACTIONS IN° MULTIPLICATION.

Art. 70.

(L)
7023
99

. 702300

7023
695277 .

Art. 71.

(1)
38057
48618

228342
686026
1826736

18502556226,

Case IV, |

(2)

16642
996

16642000

66568

165756432

Case V.

(2)
267388
14982
534776
3743432
26204024

4006007016

(3

372051000

744102

372795102

(3)
481063
63721
3367441
10102323
30306969

306563815423
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(4) 66917 (5.) 102735 (6.) 536712
849612 273162 729981
803004 308205 4830408

6424032 2773845 43473672
5621028 16643070 391263048
56853486204 28063298070 391789562472

ARITHMETICAL SIGNS,
Art. 86.
(3) 21-=3XT1T = 449
—1X1+1X45+2= —2|
183X 64 — g (=09 4ns
1X4X6+8 = 43|
(4) 16X 4 8= +8)
—7 -+ 48 -+ 16 — —4
—3—28X 0= —3 r =1, Ans.
24X 6-+48= |3
—4X 9+12= —3
(b)) 16 -16 X 96+ 8 = 412 — 43
—7— 54 3 = —9{ '
(27 +9) = 3—1 = 0.
91 =13 X 7 —45 —3 = | 1.
Then, 3 X 041X 9=29, Ans.

CONTRACTIONS IN MULTIPLICATION AND DIVISION.

Art. 88. Case 1.

(1) (2)
3)42200 656400
140663, Ans. 5
8)3282000

410250

(3.)
6)1072400
1787333, Ans.

, Ans.
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Art. 89. Case IL
(1) (2)
4514020000 281257000000
451402 281267

3)45135685698 281256718743
1504522866, Ans. . b
9)1406283593715

156253732635, Ans.

(3)
6302240000000
630224000
9)6301609776000

700178864000
4

2800715456000, Ans.

~Art. 90. Case III.
(1) 225) 300521761 (2.) 43750) 1510337264
4 4 4 4
900) 12020870/44 175000) 6041349056
Quot. 1335652, Ans. 4 4
244 = 4 = 61, Rem. 7/00000)241653|96224

Quot. = 34521, Ans.
696224 - 4 = 4 — 43514, Rem.

(3.) 1406250) 22500712361  (4.) 20833}) 620712480

8 8 3 3
11250000) 180005698888 » 625600 )1862137440
8 8 4 ‘ 4
9|0000000)144004/5591104 250000)7448549760
Quot. = 16000, Ans. 4 4
45591104 +— 8 = 8 = 1j000000)29794{199040
712361 —= Rem. Quot. — 29794, Ans.

199040 — 4 = 4 =+ 3 == 4146%, Rem.
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(5.) 29163) 1742851692

3 3
8750 ) 2228555076
8 8

70000 )1782844/0608

Quot. = 254692 Ans.
608 +— 8 = 3 = 253, Rem.

MiIsCELLANEOUS KXERCISES.

(1.) $6 X 153 =$918; $918 +— 54 =$§17, Ans.

(2.) 217 X 35 4 256 = 7620, Ans.

(3.) 4879 —41 =119, Ans.

(4.) 103 X 103 = 10609, Ans.

(5.) 53815 —+ 375 =143 and 190 rem.; 144 times 37D
= 54000, this is 185 more than 53815, and since the
next lower product is 190 less than 53815, 54000 is the
nearest. ' Ans. 54000.

(6.) $2675 —25 =9107; $107 X 19 = $2033, Ans.

(7.) $210 = 15 = $14, gain on each; $756 | $14 —
$89, Ans.

(8.) 391 mi.— 139 mi. = 252 mi.; 11 hr.—4 hr.=17
hr.; 252 mi. =+ 7 =36 miles, Ans. i

(9.) 235 yd. — 12 yd. = 223 yd.; $5 X 235 =$1175;
$7 % 223 — $1561 ; $1561 — $1175 —= $386, Ans.

(10.) 135 bl. — 83 bL. =52 bl ; $2 X 52 — $104, Ans.

(11.) 875 X 5==83756; $68 X 12=29816; $73 X 17 =
$1241; $375 - $816 — $1191; $1241 — $1191 = $50
gain, Ans.

Also $1191 4 $118 —$1309; $1309 — 17 — $77, Ans.

(12.) $240 — $24 — $216, whole cost; $216 —«— 3 = $72,
the cost of 1 piece; $72 = $4 =18, Ans. 18 yards.
- (14) 13 men —8 men =5 men; 1 man can do it in
13 times 15 days, which is 195 days; and 5 men, in }
of 195 days, or 39 days, Ans.
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(15.) 14 men -+ 7 men =21 men; 1 man can do it in
14 times 24 days, that is, 336 days; and 21 men, in G
of 336 days, or 16 days, Ans;

(16.) For 1 day, the provisions will support 30 times
45 men, or 1350 men; for 50 days, one fiftieth of 1350
men = 27 men ; 45 men — 27 men = 18 men, Ans.

(17.) $18 X 3 =§54; $85 - $564 — $139, total value;
$139 — 841 — $98; 1 sheep cost one fourteenth of $98, or
- 87, Ans. '

(18.) A sheep and a hog cost $13; therefore, he will
buy as many of each as $13 is contained times in $1482;
1482 = 13 =114, Ans.

(19.) 1 horse and 2 oxen cost $84 ; therefore, he bought
as many horses as $84 is contained times in $1260;
1260 - 84 — 15 ; twice 15 equals 30.

Ans. 15 horses and 30 oxen.

(20.) One seventh of 1050 ct. =150 ct.; 150 + 256 =6,
of the 25-cent pieces. 1050 ct.— 150 ct.—=900 ct.; 1 of
each of the others would make 10 ct. + 5 ct. + 3 ct. =
18 ct.; 900 +— 18 = 50, the number of each of the others.

Ans. Of 25-cent pieces, 6 ; of the others, 50 each,

(21.) $6300 =140 — $45, gain per acre : $210 —$45—
$165, the cost ; $5600 = 140 = $40, loss per acre; $165 —
$40 — $125, sold for per acre.

Ans. $165, cost; $125, sold for.

PROPERTIES OF NUMBERS.

LEAST COMMON MULTIPLE.

Art. 104.
(1) (2) (3)
2)6 9 20 2)15 20 30 TX11% 13 %5
3 9 10 510 15 — 5005, Ans.
2% 9% 10 = 2 3

180, Ans. 2% 5 X 2 K 3="60, Ans.
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(4) (5.
D5 45 63 70 2)8 15 20 25 30
NS 21 70 2)4 10 256 15
3 K 70 5)2 5 25 15
70 X 3 X 3 =630, Ans. 5 3
' 2X2X2ZXHBXDHIX3=

600, Ans.

(6.)

NP 45 48 80 120 135
5)16 80 AP 45

| 16 9

3 X 5 X 16 X 9= 2160, Ans.

(7.

3)174 483 4611 14065 15423
29) 58 1537 14065 5141
97y 2 53 485 514l

See Rem., p. 70, N. H. A. 5 53

53 % 5 X 2 X 97 X 29 X 3 = 4472670, Ans.

(8.)
2)498 85988 235803 490546
83)249 42094 235803 245273
7) 518 2841
37) 74 2841 35039

2 2841 947
2841 % 2 X 37 X 7 X 83 X 2 — 244291908, Ans.

()
By Art. 100, find the common divisors 37 and 67;

then,
37)2183 2479 3953

A9 7
3953 X 37 = 146261, Ans.
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(10.)
Find G. C. B. 31; and again 83. Then,

31)1271 2573 3403

Al A

3403 X 31 = 105493, Ans.

Art. 106. . CANCELLATION.
10 3

(1) 8’3—2;:——9;= 30 ; hence 30 cows, Ans.

P
4 11

(2) M;; i’gz;; B =4 11.: 44 ; Pencé 44 cents, Ans.

2 9
(3) B X 0P X § —9; hence 9 bales, Ans.
ApY X 13 |
A4 2
3 2 2 8
() BXBXTIXMXID _ 00 _gp g0

2 X 38 X B8 X 99
p B 9

COMMON FRACTIONS.—REDUCTION.

Art. 131. Case L
(1) (2) 3) (4)
BR=% OH=+ =% DHi=r
(5) (6) (7) (8)

Wt=1 1BHI=1 2)i=1. 2988 — 35
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(9 (10.)
93)1187 =13, Ans. 882) P02 — L1, Ans.
(11) (12.)

T1)%%8 — 13, Ans. 89)&2 =18, Ans.
(13) (14)
133)2261 = 17, Ans. 880) 5188 — A Ans.

Art. 132. Case IL
(1) (2)
99 — 11 =19; 63 9=T;
fr X § =3, ns §X 3= Ans
99 = 33 =3, 63 = 7T=09;
X =12, Ans. X §=2%% Ans
63 = 21 =3;
71 X §=qd% 4ns
(3.) 6783 + 17-=399;
fr X 344 = §H3, Ans
6783 — 19 == 357 ;
5 X 45 = 833, Ans
6783 = 21 — 323 ;
3 X 34— 41, Ans.
Art. 133. Case IIIL.
(1) T 8-43=>59; Ans., 52
(2) 19 4+3="19; Ans., 8.
(3 13 X 60 4 37 = 817 ; Ans., 8L
(4) 11 X 3 +2=35; Ans., 8.
(5) 15 % 11 - 8 =173; Ans., 113,

(6.) 127 X 17 + 11 =2170;
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(7.) 109 % 19 - 9 — 2080 Ans., 2980,
(8) 53 211 4 207 = 1262 Ans., 1282,
(9.) 13 X 73 4 51 = 1000; Ans., 1992,
Art. 134. Case IV.

(1) ¥32 =937 -8 =942, Ans.

(2.) 13 bu. =137 bu. -4 =34} bu., Ans.
(3.) 788 hr. =785 hr. =+ 60 = 1345 hr., Ans.
(5.) 1285 =1295 - 37 =35, Ans.

(6.) 842 =800+ 9 =885, Ans.

(7)) 1162 — 1162 + 11 = 105{7, Ans.

(&)zgazmmmL+13:gﬁg%,Ama

Art. 135. Case V ,
1xg x4 ZXAXL
1) - EAE g )y ENEANEL 5 4
()53><4><7 Vi ()5><77><§ ¥, ANS
3 2
ay AXIHXB 2
3y AXNAPARP_2 9 4
¢ )5><1 g 1 7 "
4
3
(4y TXAXTD 5 11 aps
ZXpX 4 2
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2. 5]
BXBXAX 10
(Ei)flxgx/vxﬂ_3 3%, Ans
.
ﬁX_X“X_X_:
(6.)3><5></7><51><3 3, Ans
7
T 3
BXBX 4 XA Xpl_3
7)) = ~— -— = ""‘:"':1744
M Uxrxpxauxp 2 b4
B 2
ngﬂ 4 lg 3;
gy LEX I XA XIOX_ , ,
B BxaxBraxg 4"
4 9 7
Art. 138. Case VI
(1) (2)
1% 3X6=15 15X 6= 30
2w 2X5H5=20 1X4X6= 24
32X 3=18 1X4%X5= 20
2 X 3 X 5 =30 Den. 4 X 5 X 6 =120 Den.
Ans. 13, 33, 18. Ans. &0, 2y, 2.
(3) (4) -
2% T 8=112 13X 5X6xX8=240
33X 8= 172 3% 2 % 6 X 8 — 288

9 X3 X T7=105

3 X 7T 8=168 Den.
Ans. 13 e 185

52X 5 X 8=400
2 B X 6 X 8=480 Den.

Ans. 38, 285 3%, #5%
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1x7 .. 2X4Xb6= 40
“JEXE—%’ 7% 3 X b=105
2X3X4= 24
2XP_3. _
3% 5 £; 383X 4X 5= 60 Den.
Ans. 43, 195, 3%.
2 2
2X 6 3XB 4% 3 X 20 = 240
(6) ;oL=%; - t=4%; X3 X &=
BXT T AXY 2 % T % 20 = 280
o 3 0% 3% 7T =189
2XBXIX B ' Ans. 348, 458 153
2
1%4 2 X 4 3% 5
1) =" =—=4 2) = N== L (3) =N ==
()2X4 5 (2.) 31 T2 ()4><5 3%
3X2__, 5X2_ 4X4_
4x2 ¥ GXZ*H' x4
Ans. %‘; %} % Ans. _32' T%? 112' 9 XE——%%
102
Ans. 33, 18, 1%, 4.
Art. 139. Case VII.
(1) The L. C. M. of 3, 4, and 6 =12:
IXA 4 3X3_ 4 BX2_ Ans. A, 35, 19,

= — — 10
34 1T gw3 1T gy 12

(2.) The L. C. M. of 2, 5, 10, and 4 is 20:

1x10 3% 4 9 % 2 3% 5
2 % 10 ﬁ’5x4 %Lloxz ﬁ”4x5

Ans. 3%, 1§, 1% 35
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(3.) The L. C. M. of 7, 8, and 14 is 56:

3% 8 5 % 7 11 % 4
_— -—— T — —_—— y - —_—— - A . y 3 .
Tt gy =t T ns. & 3 4%

(4) ¢=%; 3K =% W=+% Ans. 1, 5 5 ¥

(5) ) =4%; Nt =4%; DIt =14;
L. C. M. of 3, 4, 5, and 10, is 60: gi%g:ﬁ;
3X1 . 3X12_ .Z_XE___
ax 15 5 py1p 4 106 8 |

' Ans. .g.g,_ 45 3% &

5
3 X 2B
6) 13 —=1: =31 — =18
2
L. C. M. of 4, 3, and 14, is 84; %i%:sﬁz;

11 X 28 15X6
AN __ses, — N30 Ans. )
3« 28 A viOraat ns. W4, 308, 3%

ADDITION OF FRACTIONS.
Art. 140.

(2). L.C. M. of 3,5,  (3) 13=4§; 28 =148:

9, and 15, is 45: 15

145 | 3| b 5=2b

316 X 2= 30 5 3X13=39

5l 9% 3= 27 64

95X 7= 35 $4 =44, Ans.
15 3)(4:__12

104 ; 194 — 214 Ans. |

H K 2
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(4) 21 =14; 34=13;
43 —=22; L.C. M. of 4, 7,
and 6, is 84 :

84

421 X 9=189
712 x 23 =276
614 < 29 =406
871

871 — 10§}, Ans.

(6) 14243 +4=
10; L. C. M. of 2, 3, 4,
and 5, is 60 :

60
30
20
15
12

[
_——]_H’

cmuawm

10 4+ 137 = 113}, Ans.

(8.) L. C. M. of 8, 22,
24, and 88, is 264 :
264
8 33 X 3= 99
220 12 x 1= 12
24 11 T= 77
88 3 x 29— 87
275

%—%—% p— 1211, Ans.

(5) =% H=4% &
=4%;2}=1%; L. C. M. of
5, 7, 3, and 3, is 105 :

105

5| 21 X 3 — 63
3l 35 2= 70
3| 30 X 7T=24H

408
$88 = 35% = 3§}, Ans.

2 4 8
7) — of ———:
(1) g ot g=15
2 E’_of/_";:i,
i 8 g 8
L. C. M. of 8 and 15, is 120 :
120
15| 8 x 8—=64
8 15)(5—75
139 :
——120 = 1A%, Ans.

(9.) L. C. M. of 8, 12, 18,

24, and 27, is 216 :

216
8 27 % T—189
12| 18 % 11 =198
18| 12 % 17 — 204
24| 9y 23 —207
27| 8 % 20 — 160
958

35 = 4y = 4, dno
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(10.) 96} — 385 : (11.) L. C. M. of de-
55 nominators is 729 :

A BB 5. 729
,7 4 i 3(243 X 2=486
; | 2% 26— 102

p o4 —

%X;—;X%=%—4ﬁ, 81 93X 80="1720
3 243] 3 X 242 = 726
55 - 43 — 5947, Ans | 728
= 9981, AN 4010
5,92199-:: 5-?-&-%, Ans.

SUBTRACTION OF FRACTIONS.
Art. 141. |

& .
3 33:;=%%% - PP =14, Ans.
(3) 5 of § =% H— % =% — ¥ = 1y

1 L8 — iy = £y, Ans.
(5) H— o = & — the = &y = 13, 4ns
(6) @ — v = & — ks = 1, Ans.
(7) &—H==~%— &% =155 4ns.
(8) H—F=1%—th="r% =1 4ns.
(9:) 123 — 104 = 5 — i = 2% — Y3 = =
118, Ans.
(10) 12 —9=3; 33— 33 =15 — 1 = 1Fv = o
3oy, Ans.

(11) 5 —2=3; 33 — 3 = $8} — &4 = &% 3%
Ans. ‘
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(12) Ty —34 =4 — =4} =3}}, 4ns.
(18) 1=4%; §—4$=4; 16 —§ =144, Ans.
(14) 1—§=4§; 18 — 5§ = 12§, Ans.

(16.) 2f=243; § of p=12p; 136 — 1} = zsﬁz‘l—’s‘f
== §1, 4Ans.

(16.) 4 of 1§=4; 33 —§ =20 —§— 11— 15 Ans.

(17.) 48 of 44 =24; 18 of 18 — 52, 24 — 52 — 130

(18) 114+8—9=10; 3 + § — 43 = }33 + }§¢ —
Hi=H% Ans. 1035.

(19) fof =14 H—H=1=1 4ns.

(20.) pof =+; + of =4, HE+FH=#H+75
=4 H$—H =43 4ns.

(21) 42+ 32— 41 4 148 4z 4 1o — 20 — 999 L

HE— 18+ B — i%%-i-%a%ﬁ e =Hi=68% =
643, Ans.

(22) 38— 30 4 4p— 34+ 8 + 3 — 8 = $4§ — 48
+ A — 5 5 A — A = =1, s

(23) §of §=o5; $of $=4; 1—FH—4=Hi—
By — % =%, 4ns.

MULTIPLICATION OF FRACTIONS.

Art. 142,
(1) 4 12—%=91%, Ans.

18 99
_ (2.) % 4 ——8}, Ans.
4
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7
20 94 29 9 98 63
3) — o —— =1 » 4, —X——:-—z:l )
B gXT=7= 0 Wiy gk
2 4
2 5
(5.) %Xs—f-z—_%, Ans. (7.)-%){%:35, Ans.
25 |
(8) Bl _aps_3eg, (o) gxp—1a—184
1 1{? Ans. Ans.
4 .
(10) 22520 _1e 76, (11) 38 3 1p — g8 —1023,
IR Ans. . Ans,
3 3 3
A2 A s s, 135 22 o ns.
(12) gy Xgg— 7w Ans (15) JgXgg=1 Ans
5 4 2 5
6 2
( AL 22 Ans.
(14.) 55 X 95 1%, Ans
5 b
10 3
(16) 63=22; 44=1; %’”x%:z«o, Ans.
8
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9 9
( 8) 2: ig ?*40-%, Ans.
5 16

(1) B

(20) 128 X 32Le=2 X 2=4, dns.

4 X 1

(21.) §§257><3x'1go:2 2 — 38 =7}, Ans.

0 x
(32) 13438 X 53 = 1 = H= b, Ao
(23.) § XXX EHF =20 =550 =044, Ans.
(24) $ X § X F XS X2 =1224%5 — B0, Ans.
(25.) EXEX A XY X P =22=4, Ans.

(26.) § X 4 X 28 X 226 X 21 —1X1 =49, Ans.

(27.) § X 38 =118 —=21F; hence $21}, Ans.

(28.) 51 X 45 —=1275=—318%; hence 318% days, Ans.
(29.) § X 12 =7 =9%; hence 9§ cents, Ans.
(30.) 8x2 % 15 —=15—="T1; hence $7}, Ans.

(3L) $—3=1; § X 1 =1, Ans.

- ReMArk.—The examples under this article, as also those of the
following, are comparatively easy, and hence the solutions are briefly
indicated here. The pupils may work with like brevity, when the
multiplications or divisions are mere paris of a solution requiring
various processes, But where, as in these articles, the multiplication
or division uself i3 the solution ¢ be exhibited, the pupil should have
frequent exercise in writing, with particularity and accuracy, the
very statements and the steps which follow. Thus, in the next
artiele, take the 6th and the 15th, for illustrations.
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DIVISION OF FRACTIONS.

Art. 143.
3.1 3. 2_3_
(6) —4—-——2__74><1.__2__15, Ans.
2
(15.) 13 =4%;
}of § of Th==1 of 45 =13;
}-1=§X$=4% 4dns

Much may be gained by practice in the proper use of signs and ¢
- punctuation marks. Accuracy in the use of arithmetical syntax, is

worth all the time it may cost the class to make the acquirement.

| (1.)
18 X 3=+ 4ns.

(.3.)
% X -g— = 130-, Ans.

| (5.
20 % 30 =231 Ans,

(8.)
BX =K =1 4ns.

(10.)
I X 3=k, Ans.

| (12)

(14) B = 2445
- 2%, Ans.

25§ =

(2)
1 X 1=+ 4dns.

(4)
$ X §=9, 4ns.

(7.)
3 X 40 —26%, Ans.

(9)
B XH=

_ (11.)
48 X § =121, Ans.

= -%-%-, Ans.

(13)
L;J' X 159.:3.’2‘_5.=7§-, Ans.

132, P X iy =4 =
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ReMARE.—We have before mentioned that usage is not well settled
in regard to the effect of the signs —- and ), occurring in succession.
In fractions, we seem to have a facility for avoiding ambiguity, which
usage has not afforded in whole numbers, The word “of” is the
convenient connective by which the divisor is shown to be a resul,
and not a mere factor of a product. Thus, in f =+ 4 of §, the opera-
tor, recognizing the compound fraction, is not likely to use 4 as the
divisor; it seems most natural to use ;.

Where the divisor is a compound fraction, the operator may save
time and space by making all the inversions a¢ once, as we illustrate in
examples 24th and 25th following,

(15.) See solution on page 23.

(16.) & of & of %5 =+1§5; ¥¢ of H¥=1%; 13 X 10
=15, Ans.

(17) $of }=4§; 1 of %:%-, 8§+ 1=2}, Ans.
(.18.) -Z-Of 18 =12 18 of T=18; 14 % 2 — 28 Ans.
(19.) jof $ X Ph=1"od; 5 of L =+=F; &% X 1

— %—, Ans.

(20) 4 of H=3p; §of fr of 3= b =
15, Ans.

(2L) § of 3 of & =1ydr; 3 of 4 of $=rbs; whr X
196 — 5. Ans.

(22) 35 X 131 X H X =14, Ans. See Remark.
(23)%—><%><3*g><151><%% 4, Ans.
(24-)-§TX%X%§X%X1}X%=J§2§=B4§-%, Ans.
(26.) 3 X $ X 5 X o5 X 4 X §=F =3}, 4ns.
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COMPLEX FRACTIONS.
Art. 144, -

(1) § 22 =3} X fr=1% 4ns.

(2) I+ =FX & =% 4ns

(3.) {3 =2 X B =§=1% Ans.

(4) #+#=HXH=3=1, 4ns.

(5) 8+ 18= 22 =1, Ans

(6.) 62188 —62x31 — 11 —32 Ans.

(7)) 4+8=2L=1%; s X H =43} 4ns

(8) B+ =4 Xf=4§ BXE= =14y 4ns.

(9.) 4 48 =18 X S = 4F; AR+ 1P =148 X
T =14 ¥ X & =25, 4ns.
C(10.) 28 % X EE X 3= 31AE —443], Ans.

(11) 32 X 585 X 3 X f =922 =41, 4ns.

(12.) B X HEXH X3 =3, 4ns.

GREATEST COMMON DIVISOR OF FRACTIONS.

Art. 145.

(1) 833=250; 2683=—=1975; G. C. D. of 250 and
1075, is 25; L. C. M. of 3 and 4, is 12.  Ans. 3§ =27,

(2) 147, =155; 953 =18%; G. C. D. pf numerators
==7; L. C. M. of denominators = 24. - Ans. o

(3.) 594 =482; 73614 =211032; G. C. D. of numer-
ators =— 133 ; L. C. M. of denominators — 45.

Ans. lff- = 2%—%.

HKS
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(4.) 237, =375; 21848 —5125; G. C. D. of numer-
ators = 125; L. C. M. of denominators — 48.

(5.) 4183 = 2903, 1772} = 5317; G. C. D. of numer-
ators =13; L. C. M. of denominators = 15. Ans. 13,

(6.) 26113 = 3887; 65231 —=18108; G. C. D. of nu-
merators =193 ; L. C. M. of denominators — 42,

Ans. 188 — 435

(7.) 44 =440, 5462 — 1820 3160 —= 3160; G, C. D.
of numerators =—40; L. C. M. of denominators = 9.

Ans. ‘—*99- == 4—3—

(8.) The quantities are 215 bu, 3332_§ bu., 8375 bu.
The greatest common measure of these is the capacity
of sack required. G. C. D. of numerators =—25; L. C.
M. of denominators =8 ; hence 28, or 3}, is the number
of bushels in each sack, Ans.

Dividing each quantity by 3} we have, also, 44, 153,
670, Ans. ‘

(9.) The sides are 532 ft., 885 ft., 231 ft. The great-
est number of feet which will exactly measure these
sides, is the G. C. D. of these numbers. G. C. D. of
numerators = 77, and L. C. M. of denominators = 12;
hence 1} ft. is the necessary length of the equal rails.
The number in one round is (2§ | 8§8 | 231) = 77 —

59 ; hence, in 6 rounds, 354 rails, Ans.

ReMARK.—{] being the necessary reach, {j ft. + & ft., or, 6 ft.
11 in. is the allowed length of railg.

LEAST COMMON MULTIPLE OF FRACTIONS.

Art. 146. |
(1.) L. C. M. of numerators =60; G. C. D. of denom-
inators = 1. - - Ans. 82 = 60,
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(2.) The numbers are §, 37, 35, and 21 . L. C. M. of
numerators = 945 ; G. C. D. of denominators — 2.

Ans. 245 — 4721.

(3.) Numbers — 10, 85 & 50 25. I, C. M. of nu-
merators =350 ; G. C. D. of denominators — 1.

Ans. 350 — 350,

(4.) Their times are 190 100 50 25 in hours, re-
spectively. Any common multiple of these will express
the time to elapse till they are all together, and the least
common multiple will express the time to elapse till
they first come together. By the Rule this is found,
L. C. M. of numerators =+ G. C. D. of denominators —
100 = 1; hence 100 hr., Ans.

ProMiscuous EXERCISES.

(L) 3+ 3+ 3 i+ H=40 + 42 + 5%+ §
+ 33 =133 =133, Ans.

€2) 1y =4%; 114 =144; sum =43, difference =
2% ; and 45 contains 9, five times, Ans. :

(3) R+ fof (T+4)—(F-+P=12+§ of $§—3
=L A — = SILURROIEY — ABAE; MAE g —
5, Ans. .

(4) 4 X2 =3 X 3P =5; B} — 4} =238 — 3=

Also, 100 — 230 - (32 - §) =140 | §5 — 888, 988
-9-:5195499-:26%, Ans. |

(5) § of 32—} of 3¢ =3 —§} — 83502 — 1 Ans.

(6.) 82X 5 X I3 X =88 X 35 X 28 X 3¢ =
#FXEXI X =F, Ans.
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(1) pof G=2XIE—P=3of L of fof §=
tg Ans. |

wo%x%de—yx%mxw¥9x%oﬂ3—a
X1@—P=FXEXE X3t Xiof §of §of§of
151=-.,2229~,.A.7’t8

(9-)(2+3)“(3+) B =q; @—PX
-3 =¢X5=% %+ 3% =445, Ans. ’

(10) 41 41 4 = 254310 2y 24pr— 1
z'%';'g'; 4%‘)(4‘%‘_"1:1-8—9--—1:3_8.11; _2_%_;&_:__1_8_0_:__
2439 X 18y = 43, Ans.

(11) 3 of § of f=1%; $ X § of }g=1; 115—1"%4"%
= Lt8 = 1§, Ans.

(12) 23 + % =1%%; &+ 34 =14, the subtrahend; }-
4 remainder 2§ — 43, the minuend ; this is § of 12, or,
3 of some number; hence the number =} of }}=

b, Ans.

(13.) % of James’s money = £ of §, or o, of Charles’s
money ; hence % of Charles’s 4 $33 = 4§ of it, which
can be true only if 3} of it =$33; 5 of it = of $33,
or $3; 33§, or the whole — $60; then § of $60 — $36,
James's, Ans.

(14.) They will meet in as many hours as the number
of miles they both travel in 1 hour is contained times in
109 miles ; 109 hr. = (71 + 8}) =109 X #; = 63§ br., Ans.

Also, 68§ X 73 mi. == £36%15 mi. = 513} mi., A; and
64§ X 8% mi. = 435288 — 57.2 mi,, B, Ans.

ReMARk.—The sign X is often read “ imes.”

(15.) § =product; § of $ of {§ =4, one factor ; the
other factor = § - § = $§ = 24§, 4ns.



HIGHER ARITHMETIC. 29

| (16.) 143 X 1%:%X%:%:%=23—§, Ans.

(17.) 2933 — 14§ =15 - 43 — § = 16 | 1843476 —
1553y, Ans. '

(18.) §+4=13; whole —}8 = 5 ; 5 of it = $60;
the whole = 38 of $60 = $216, Ans.

(19.) 4 of first =% of second; } of first =1 of § of
second ; whole of first = § of § of second; hence § of
second + whole, or A1 of it — b1 ; and second, therefore,
= & of b1, =24, Ans.

Also, 51 — 24 =27, Ans.

(20.) RorLe.—T0o find what part one number is of
another, take the number which is the part for a numer-
ator, and that of which it is the part for a denominator.

Thus : %:—:: -i—, Ans,

(21) § X & X 14 X} =38, Ans
And, £ X § X 5 X § X 3 X Ay =4 = 343, Ans.

(22)) %4 X3 X %X%:%:'Yﬁ, Ans.
Also, T X & X 2 X L X I X 13y =14% =64, Ans.

(23.) Factor the den8minators by finding their com-
mon divisors. (Art. 100, Rem.)

8131 1470 1931 — _855142 — 9. 9 . f
71x61 41x71 41%X61 41%x61X71 2’ * (JTO %)

(24.) 33— 3} =%, younger son’s share; difference of

shares, 1} — % =14 of estate; estate, therefore, — $562b
% 10 = $5250, Ans.

(25.) 3% -+ 2} = 383 + 2,8, =57}, the sum; 39§ — 2.8
= 14§, the difference; product — 3} X 32 = 8}§; and
B < 14§ = 48} X %% = 3,59, the quotient.
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(26.) The ship is worth } of the cargo; both = 3§ of
cargo ; % of both = % X § =, Ans. |

(27.) Factor denominators by finding G. C. D. of each

two ; then,
-

757 _ _951 517 —— 101639 .—1- o1 —
. 6Tx41 + 6TX87 T 41X37 41X37%X67 1; 1000 =1
1000, Ans.

(28)8128=1X2X2X2X2xX2X2x127.
| Divisors, 1 2 4 8 16 32 64
127 254 508 1016 2032 4064
Sum — 8128, a perfect number; 8128 X 7 + 448

— B128X7X3 —
= 8128 381, Ans

(29) 38 — 117 —= 11 Ans.
4484315 __ 724680 — 81 Ans.

(80.) 43 B X 22 X H X 5 X 5 X § X X 6 = 12
= 134, Ans.

(3L) 128 % § X § — 20, Ans.
(32) § (full) — %‘ (full) = § — % = 234, Ans.

(33.) 3§ mi. X 143 =43 X ifg— 885 mi.; 885+ 51—
885 X o == 104§, the number of hours, Ans.

(34) (324 X 179) + (17§ — 4 = 11 X 141 X A =
&54138 1b.; 55418 1b. — 181 1b. == 11341 1b., Ans.

(35.) Whole — 2. = 4, the first remainder; £ of the
first amount 4 $65 — amount next in hand; losing § of
this, he had remaining 1, which was 2 of the first
amount -} $85; with $10 more, this would have been
equal to the first amount; that is, 2; of it $l%§ == the
. whole; hence §§ of it was $193, and the whole was 44

of $135 = §33, Ans.



HIGHER ARITHMETIC. 31

DECIMAL FRACTIONS.

REDUCTION OF DECIMALS.
Art. 1568.

(1) 25625 = 5) Ay = 5) ey = 5)1435 = 5)#88 =
55, Ans.

(2) 15234375 = 5) A% Pifs = B) BRASATS =
O)ford'sds — D3HEEE = SAATy = B) Al =
S)ef's = B) 1o = o, Ans.

(3) AB=B)A =% =5 =14 dns. 2.
(4) 01750 =5)rdibs = B)gbly = 1f5-  Ams. 195

1
5.) .00} = % — — . Ans. 16 .
(5) 00 = 0=¢ X 100 00 ns. gty

(6.) .02 8;;—{68010— 200 = = . Ans. 350,

- 6666663
7.) .6666663 — 000 2 4
(7) t= 100Q000§333 % Ans.

(8) 003125-5%%—5)%%-—5)%—
5) st = 5)refyy = sy, Ans.

(10.) .390625 = 5) 220828, — 5) 18125 — 5)18825
)i =51 = 5} = 34, Ans.

_ 19444 _ _
eg( fnﬁ 10aag = S0 — 11580 — GG = Byay
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(12) 24 =2 _gae—mygp— i, dus

(13.) 33%;—?3_%%— 1 Ans.

66%
= , Ans.

(15.) 25 =05)2%H =0 =1 Ans
(16.) .76 =06){f% =5)M§ =1 Ans.

(14.) 663 =-3

Art. 1569.

(1.) 4)3.00 (2.) 8)1.000 (3.) 20)1.00

75, Ans. 125, Ans. .05, Ans.
(4.) 32)15.00000 (5.) 16/009.0000/00

46875, Ans. 005625, Ans.
(6) 5)4.0 (7)) 200)99.000  (8.) 64)5.000000
Ans. .8 Ans. 495 Ans. 078125
(9.) 256)13.00000000 (10.) 1024)1.0000000000
| 05078125, Ans. Ans. 0009765625

(12.) 16)3.0000
1875; which, annexed to the 42, gives
42.1875, Ans.

(13.) $=.25; this, annexed to .015, gives .01525, Ans.

(14.) $=.75; this, annexed to 101.01, gives 101.0175,
Ans.

(15.) 8]0)3.000[0
. .0375; which, annexed to 75119, gives
75119.0375 Ans.
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(16.) 32)0)1.00000/0

33

.003125 ; annexed to 2.00, gives 2.00003125,

Ans. 920.1754

675
.000002
64.125
3.489107
00089407

Ans. 68.29000307

(10.)

(13.) 35.
35

35

035

Ans. 38.885

Ans.
ADDITION OF DECIMALS.
Art. 160.
(1) 1 (2.) 133} (3.) 14.034
| 9475 2.662 25.
Ans. 1.9475 Ans. 4.00 .0000625
| .0034
~Ans. 39.0374625
(4)  .083 (5.) .1662
‘ 21.01 375 (6.) 4.
2.5 5. 4
945 3.437} .04
Ans. 118.093 .000% Ans. 4.44
Ans. 8.980,%;

(7.) 1111113  (8) .1428% (9.) 16.008777777%
6666662 0186 0074666663
2222222 920. 2833333331

Ans. 1.000000 01393 .000190422

Ans. 16.299768199%

(11.) 40673  (12.) 216.86301
4.067% 48.1057
4.067% 029
4.067% 1.3

0003  1000.
Ans. 16.272 Ans. 1266.29771
(14.) .010001
.00004
96
047060008

Ans. 1.017101008
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Art. 161. SUBTRACTION OF DECIMALS.

(1) 19.54 ( 2.) 3000. (3.) 72.01
8.00717 003 ’12_.00(2
Ans. 11.53283 Ans. 2999.997 Ans. .0099
(4) 1.1693 (5.) 19.0 (6.) 4
932 — 9304 8.9991 .04}
Ans. 2388 Ans. 10.0008 Ans. 363
(7) .65007 (8) 2.75 (9.) 1.684
3=. 1.8 1.
Ans. .15007 Ans. .95 Ans. .684
(10.) .000444%. (11.) 49375 (12.) 10. (13.) 3.701
.0000002 015 10.000 2.4H
Ans. 00044311 49225 Ans. 0. Ans. 1.2561
(14.) 1.876  (15.) .04 =.00§ (16.) 100.
17 —1.875 003 641
Ans. 0. Ans. 0. Ans. 99.358

Art. 162. MULTIPLICATION OF DECIMALS,

(L)1 . (2)1e (3.) .01 (4.) .080
1 031 15 80.
Ans. 1 48 Ans. 0015 Ans. 6.4
o}
Ans. .63}
(5.) 315 (6.) 64.01 (7.) 48000.
821 32 73,
750 12802 144
3000 19203 | 336
1875 4ns. 20.4832 Ans. 3504000,

3093.75, Ans.
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(8.) 64663 (9.) .661 ( 10.
18 034
51728 1683
6466 333
12 017211
1164.00, Ans. Ans.
(12.) .193 (13.) 2.7
34. | 42
2 - b4
. 579 108
Ans. 6,562 Ans. 1.134

(15.) 21.0375
4441
841500
841500
841500
93500
93.5, Ans.

.059
.059
531
295
.903481
.059
31329
17405
.000205379, Ans.

(18)

(21.) 7100.0
~.000000%
Ans. 0008875

(16.) 9300.701

36

) 738, -(11.) 1.006
120.4 .0001
2952 .0001006

1476 Ans.

738

88855.2, ‘Ans:

(14.) 43.7004
008

Ans. 3496032

(17.) 430.0126

251 4000.
9300701 1720050.4000
46503505 Ans.
18601402 |
2334475.951, Ans.
(19.) 42 (20.) .02}
4.2 600.
84 1206
168 150
176.4, Ans. 13.5, Ans.
(22.)  26000000.
.000026
156 (23.) 27.00
52 6.0
Ans. 676. - Ans. 162,



36 KEY TO RAY'S NEW

(24.) 6.3029 (25.) 135.027
03275 1.00327
315145 405081

189087 3645729
1701783 135027

206419975, Ans.

Art. 163.

7519

(1.) 27.6530
9.157

24887710

27653

1382(7

1936

'253.218 6
253.219,
Ans.

5 784
(4) 9.012

48.75
3604(8
7210
63/0

Ans. 4393 3

95651413
(2.) 4320710

314159

11296213

43207
17282

217

38

135.7389 9

Ans. 135.7390

957010

(5.) 4.804136
010759
48041}4
3362|9
240|2
43(2
51687 ¥
Ans. .051688

0
1
8
432i1
0
9

135.46853829, Ans.

23461

(3.) 3.62741
1.6432

36274
21764
14561
108

Ans. 5.9606

5454 59762
(6.) 814.0737134

26.7954545

16281474
4884442
569851
73266
4070

325

40

3

oo

Ans. 21813.475

P W ST D SODW
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4491 8521 4444 240 : 27 131
(7) 7026100 (8.) 849.9375 (9 ) 880.695
1.2581944 0424444 131.72
- 702610(0 3399716 880695
140522|0 1699/9 2642019
35130(6 340/0 8807
56209 340 616(b
70(3 3|4 176
632 3 Ans. 116005.2
218  Ans. 36.0751 ‘
3
Ans. 884.020 0 ‘ ‘ 2843 2
. 783830 (12.) 1380.375
(11.) 64.010820 .23483
(10.) .025381 1920324/6 41411
004907 3200541 5562(1
1011 192032 1104
2|3 4480|7 41
Ans. 00012 4 2.264062 ¢ 4
Ans. 2.264063 324.15 8
Ans. 324.16
DIVISION OF DECIMALS.
Art. 166.
(1) (2)
£8.00000 — 01575, Ans. 31590 — 0084, Ans.
(3) (%)
1-008 — 056, Ans. 4096-000 — 128000, Ans.
(5.) (6.
99:;-8—8% = 0001, Ans. ﬁ%ﬁ = uao.a = 1200, Ans.
(7) 1800 = 150 = 104000 = 1664, Ans

(8.) 12:0000000:— 15625, Ans.
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(9.) (10.)
81:20960 — §3.445, Ans. 1:00 — .01, Ans.
(11.) (12.)
10:10000 —=.59412—, Ans. 09180 — 00001, Ans.
(13.) (14.)
127851560302000 = 15625, Ans. 2; 14—99,?0 =112, Ans.
(15.) (16.)
21:18212 — 23.07, Ans. 86.1267200 — 73.088, Ans.

2488.25X4X4%X4 — 158928 .

(17.) 5.15625x4x4X4 3830 = 4816, Ans.

' REMARK.—Such examples as the 7th and the 17th should be per-

formed both ways, that the pupil may compare the two processes—
the one an easy reduction, and the other a tedious division.

18.) 1420381000 —15.375, Ans.
(

76

(19.) 28% X 600 — 50 — 62 =2, Ans.

2% 600 75

(20.) 2001 — .01, Ans.

(21.) 95:300000000 — 360.984848|-, Ans.

(22.) 1000 == 1000 ~+ s = 1000 X 1600 — 100000+,
Ans.

(23) 10 =+ .1 =10 + ;=10 X 10 =100, A4ns.
(24.) -000001 — 0001, Ans.
(26.) :00001000 — .00000001, Ans.

(26.) 16:275000000 — 39,0625, Ans.

41664

(27.) toodooos + Tho = Trovsoss X 1§e=.00001, Ans
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ABBREVIATED DIVISION.

Art. 166.
(1) (2)
.98)1000.0000(1020.408  .995)6215.75000 (6246.985, Ans.
98 1020.41, 5970
200 Ans. 2457 9800
196 1990 8955
400 4675 8450
392 3930 7960
80 6950 490
72 | 5970 498—
o 9800
(3)
.993)28012.0000(28209.464
1986 28200.47, Ans.
8152
7944 (4.)
2080 .9975)52546.35000(52678.045,
1986 49875 Ans.
9400 | 26713
8937 19950
4630 67635
3972 | 59850
658 77850
596 69825
62 780250
(5.) 79800
.9875)4840.0000(4901.264 4500
39500 4901.27, Ans. 3990
89000 2625 510
88875 1975 499
12500 650 11
9875 593

2625 o7
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(6.) 1.4142136)2.00000000(1.4142135, Ans.

14142136
58578640
56568544

2010096
1414214
5953882
565685

30197
- 28284

1913

1913
1414

T499
424
75
71

4

(17.) 3.14159265)9.869604401(3.14159265, Ans.

942477795

444826451
314159265

130667186

125663706
5003480

3141593

1861887
1570796
291091

291091
282743
8348
6283
2065
1885
180
157
23

OIRCULATING DECIMALS.

Art. 173. Case II.
(1) (@)
3=§=14, 4ns. 05 =5=0 =1 Ans.
(3) (4)
123 = %‘3‘3‘ == B‘—‘glg, Ans. 2.63 — 25—8- — Z-ITT, Ans.
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(5.) .31 =23}38 =14, Ans.
(6.) 0216 = 23§=0— 4 Ans.
(7.) 481 =48.148 — 48148 — 48,4, Ans.
(8.) 1.001 =1.0011 = 15345 = 1534, 4ns.
(9.) 138 =18g-18 — 125 — 5 Ans ‘
(10.) 2083 — 20837308 — 1875 — 5 Ans.
(11.) 85.7142 — 85.714285 — 85334385 — 86§, Ans.
(12.) .063492 == 3482, — &, Ans.
(13.) 4476190 = 441348474 = 5, Ans.
(14.) 09027 — 2027902 — 18 Ans,

ADDITION OF CIRCULATES.

Art. 174,

(1) 453 (2.) 3.0444 (3.) .2525 (4.) 1.03103103
068 6.4566 1044 25777177
327 23.3838 6161 5.04040404
946 2484 5635 - 28.04452452
Ans, 1.796 Ans. 331334 1.5366 34.37373737
Ans. 1.536 Ans. 34.37

(5.) .6666 - (6.) 9.21107107 (7.) .2045

1388 65656565 .0909

0555 5.00444444 2500

0972 3.56226226 5454

0416 18.43434343 Ans. .54

Ans. 1.0000 Ans. 18.43
H.K.4. ‘
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(8.) 5.077077 (9.) 3.48844¢

242424 1.637373

7.124943 130.811111

12.444444 066666

Ans. 12.4 136.003600
Ans. 136.00

SUBTRACTION OF CIRCULATES.

Art. 175.
(1) .2666 (2.) 1535465 (3.) 18.23673
0074 9.09909 4.5145]
.2592 6.25555 13.72222
Ans. .259 Ans. 6.25 Ans. 13.72

(4.) 100.7300  (5.) 10.0563563  (6.) 199.6428571

37.0128 8.2727272 190.4761904
63.7171 Ans. 1.7836290 9.1666666
Ans. 63.71 Ans. 9.16
(7.) 104141414
13.637637

Ans. 90.503776

MULTIPLICATION OF CIRCULATES.
Art. 176.

(1) 4.735 (2.) .07067 (3.) 714.32
7.349 9432 — 91 3.45%
042618 063609 35.716111
189414 .003056 285.728888
1.420606 066665, Ans.  2142.966666
33.147474 4.762148

34.800113, Ans. 2469.173814, Ans.
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(4.) 16.204
322§
32.408408
486.126126
12.275912

530.810446, Ans.

( 6.) 8.7543
4.7157
.00262806
01877187
03754375
2.62806280
15.01750175
17.70450825
17.7045082, Ans.

(5.) 19.072
2084
152581
3.814545
.006357
3.973484
'3.97348, Ans.

(7.) 1256784
6.4202;
025135685
502713702
7.540705540
1028278

8.069583206, Ans.

DIVISION OF CIRCULATES.

Art. 177,
(1) .11).75 (3.) .94)681.5598879(7.2506371, Ans.
Ans. 6.81 §_5_8_
235
188
475
470
(2.) 17.)51.491(3.028, Ans. 598 667
51 | 564 658
49 348 99
34 - 282 94
151 667 5

136
15
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(4.) 6.7545454)90.5203749
67 905
67545387) 905202844 (13.401, Ans,
67545387
229748974
202636161
271128130
270181548
94658200
67545387
27112813

(5.) .245245245)11.068735402
11
245245245) 11068735391 (45.13, Ans.
980980980

1258925591
1226226225

326993660
245245245

817484150
7357356735

81748415

( 6.) 6.2172172172)9.5330663997
62 95
6217217211|0)9533066390/2(1.563, Ans.
6217217211

33158491792

31086086055
20724057370

18651651633
2072405737
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(7.) 7.684444444444)3.500691358024
7684 3500
768444443676|0 ) 350069135452/4 (.45, Ans.
3073777774704
4269135798200
3842222218380
426913579820

REDUCTION OF COMPOUND NUMBERS.

Art. 220. |
(1) 18.22 X 4.76 X 16 = 1387.6352 sq. rd. Ans.

ReMARK.—Strictly, the steps of a solution require some expres-
sions different from the mere numerical indications. The solution
just given is like the first model on page 156, New Higher Arith., and
is quite convenient. Taking the three as abstract numbers, the state-
ment is not accurate. Usage may allow this for the convenience of
the operator, but pupils should be often drilled upon the solutions,
thus: ‘ o

18.22 ch. X 4.76 ch. — 86.7272 gq. ch.; and

86.7272 sq. rd. X 16 —1387.6352 sq. rd., Ans.
(2 16.02 = 80 — .20025 mi., Ans. "
(3.) 750 X 2.8375 = 21.28%, bu., Ans.

(4.) 35.781 s8q. yd. = 35.781 X 9 X 144 — 46372.176 sq.
in., Ans.

(5.) 10240 +— 16 — 640 sq. ch., Ans. (Art. 198.)

(6.) 40 X T3 X 23 =243 =40 X 1% X § X % = 3284
P., Ans. .

(7.) One carat — 3.168 gr.

1680%3-168 — 21 ) .528 —=11.088 oz, Ans.
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(8) 75 pwt. =75 X 24 =1800 gr. tr. = 1800 X p=
30 3, Ans.

(9) $grr- =4 X H XiXi=53k % 4ns

(10.) 18§ 3 =15 X 60 = 1125 gr.; 1125 gr. = 1090 =
18 — 2% oz., Ans. .

(11.) 96 oz. av. X & X 1§ X 12 =87} oz. tr., Ans.

Or, at length, thus:

1 oz. tr. = {5 of 144 1b. av. = 12 of 16 oz av. = &5
of 96 oz. av. Hence, 96 oz. av. == 115 or 874 oz. tr., Ans.

(12) 3 X § X § X s = 216227 — 7587 gal., Ans.

9.3%8.625%2.25X1728 —_ 21845.7 —
(13) o 1825 = 60.9, or 61 bu,,

nearly, Ans.
(14.) 75 = .2759 —271.837} s., Ans.

(15.) 2% yr. — 24 X 31536000 sec. = 70956000 sec.
Ans. '

(16.) 1 wk. =168 hr.; hence &%, or i, Ans.
(17.) 90.12 k1. =90.12 1. X 1000 = 90120 1., Ans.

(18) 25" — g4y degrees; therefore .0069%, or
.00694°, Ans.

(19.) 18q. yd. = 1296 sq. in.; hence {f%, or 4 &aq.
yd., Ans.

(20) 62 cu. yd. =32 cu. in. X 27 X 1728 = 311040
cu. in., Ans. :

(21.) $117.14 = 117.14 mills X 1000 = 117140 mills,
Ans.

(22.) 6.19 ¢t = $6.19 + 100 = $.0619, Ans.
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( 23.)1600 mills =.001 of $1600 = $1.60, Ans

(24.) $5§ = $5.375 = 5.37H mills x 1000 = 5375 mills,
Aans.

(25.) 12 1b. av. = 13§ of 12 b, tr. = 14,7 Ib., Ans.

(26.) 6.45 X 100 = 645, the number of kilograms ; and
645 < 1000 = 645000 g., Ans. (See Art. 215.)

(27.) 1 oz. tr. = ¢, of 5760, or 480 gr.; +318 —.00045
oz. tr., Ans. '

(28.) 47.3084 sq. rd. X 640 X 160 = 4844380.16 sq. rd.,
Ans.

(29.) 44 D=4} of } of % of § Ib. =L 1b,, Ans.

(30.) 7} oz. = of 14 of 84 cwt. = 535 cwt., Ans.
(31.) 99 yd. = 77 of 99 mi. = §; mi.,, Ans.

(32.) 16:02%24-5 acres — 2.4530625 acres, Ans.

(33.) %5 of § of 3 X 4 cu. yd. =143 cu. yd., Ans.
(34.) 169 ars =100 X 169 m2 = 16900 m?2, Ans.
(35.) 23 f3—=4 X 8 X 60 m, =1200 m, Ans.

(36.) § pure = 4§ of 24 carats fine = 204 carats, Ans.

(37.) 18§ carat gold is 18X, or £§ pure; and 1 —25 =
o5 alloy, Ans.
(38.) Width by breadth —=6.15 X 5.03 m2? = 30.9345

m2., Ans.

(39.) 120 X 42 X 35 X 35 =034 C,, Ans.
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(40.) 2 X 213 X 13 sq. ft. 4 2 X 16} X 13 sq. ft. =
(43 4- 83) X 13, or 988 sq. ft., Ans. '

(41.) 18 cwt. 3 qr. 15 lb. 12 oz. = §§3§3, or 945% T |
$48.20 X 27.9453 — $1346.97—, Ans.

(42.) 1615 X 1.22 X 1.68 times $2.30 = $76.13+, Ans.

(43.) 113x84 % $25.60 = $2325.12, Ans.

(44.) 160 sq. rd., 85 sq. in. = 6272725 sq. in.; 6272725
—+ 25 =250909 stones, Ans.

(45.) Area — 20 X 15, or 300 m2.; 300 m2, — (4 +9)
m?2, = 287 m?2.; $.51 X 287 = $146. 37 Anrs.
(46.) Solidity = 88%x88%20 cu, yd.

1728X27

Weight — 88#x8 81"722°8Xx12971 28X168 oz, = 315323.374 oz,

— 9 T. 17 ewt. 7 1b. 11.37 oz.

(47) 4 pwt. 9 gr.=105 gr. =41, or .218§ oz. Weight
—3.218% oz.; cost = $2.20 X 3.218% = $7.08125 ; weight
=13 pwt., and cost =$1} X 13 = $16.25. Sum of costs
— $23.331, Ans.

ReMaRR.—In cases like this it will be a useful review exercise
to give the solutions the bill form, as in Art. 66, New Higher Arith.

(48.) Capacity =21 X X § X 1728 cu. in,, 4 of which

__ 21X7X3X1728 —
in bu. = LA T2 821 T — 22.148 bu.

22.148 bu. =22 bu. 4 qt. 1.5— pt., Ans.

(49.) 160 1b. av. =1}§ of 160 b, tr. = 1944 Th. — 194
tb., b oz., 6 pwt., 16 gr., 4Ans.
(50.) 50 mi. = 264000 ft.
264000 —- 13} = 19555.65-}-, revolutions.

264000 — 181 — 14400. “
Ans. 5155. revolutions.
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(51.) 516 10 3=70 3, and, at $2.20 per 3, cost $154;
1 gr. costing 42 ct., 70 3, or 3360 gr., cost $373.33} ; diff.
= $219.33}, Ans.

( 52.) Distance = 2756 X 5280 feet; and 5280 X 275
=+ 2.75 = 528000 steps, Ans.

) (53.) 65350 sq. mi, = $5850x640 — 16925940.91 Ha.,
Ans. )

(54.) 6x24x14x1728 — 90484.364 gal,, Ans.
(55.) 60 X 15 X 2 X 8 = 14400 shingles, Ans.

(56.) In the two years there are 731 days. Since the
leap year, 1884, commences neither on Saturday nor on
Sunday, it has only 52 Sundays; 1885, commencing on
Thursday, has only 52 Sundays; hence, deducting 104
days, we have 627 days, each with a gain of 70 min,, in
all 43890 min. = 731 hr. 30 min., Ans.

COMPOUND ADDITION.

Art. 221. !
(1.) (2)
mi. rd. ft. . in, yd. ft.  in.
0 91 7 8573 6 0 6.84
146 b 6. 2 2 975
10 14 7 6. 1 4.54
* 209 9 108 10 2 4512
37 16 2.25 2 3
1 0 12 8.726 1 10,
12 180 84 10.633} 875
| 3} = 6. 21 2 3517
12 mi. 180 rd. 9 ft. 4.633} in., Ans. Ans.

H. K. 5.
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(3.) (4.)
yd. qr. mna. in, 1.
3 2 3 15 .06
1 2 9 957
6 0 1 217 14
1 2 2 18 1414.2
2 15 734.8
1.25 82.
12 0 1  0.755, Ans. 110.6
1407124.
018
1409467.775, Ans.
(5.) (6.)
fr. d. c. 8g. yd. ft.  8q in.
9 T 6 15 5 8T
6 8 16 4 72.
1 3 7 10 7 31.68
2 6 ) 4 12%6
3 0 4 3 13.5
17} fr., Ans. 43 7 37.78, Ans.
(7.) (8)
A. 8q. rd. cu yd. ocu ft. cu. in.
101 98.35 23 14 1216,
66 74.5 41 6 642.132
20 0. 9 25 112.32.
12 113 12 1036.8
b 13.33} 75 4 1279.252, Ans.
206  139.18}, Ans -
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(9.) (10.)

cu ft. cu. in. Ib. oz pwt. gr
106 1152 2 6 13 8.
648 1 9 0 0.

1000 12 16.32

107 1072 11 13 19.2

Ans. 4 10 0.
18 18

5 9 9 2.85%, Ans.

(11) (12.)
. 3 3 D gr T. ewt. qr. 1b.
0 8 0 0 146 0 6 1 0
4 1 1 6.4 9 1 22
T 1 5 3 11
2 2 18 4 8 3 13
1 12 3 6
B 4 2 8f
1 2 4 1, Ans 5 6 2 145, Ans.
(13) a. (13.) b.
4% oz. 4 oz. 124 dr.
$ " 8%
518 oz. b oz. 534 dr., Ans.

REMARK.—The teacher may present both of these solutions, and
remind the pupil of the difference between a concrete addition and
a compound addition. (Art. 178, 8.)
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(15.)
gal. qt. pt.
4 0 .5
10 3 15
8 0 663
5 2 112
2 6
1.27
15

29 2 05%, Ans.

(17)
pk. qt. pt.
1 4 0

S %

15
£
2 0 W, Ans.
(19)
hr. min. sec.
12 0 0
12 30 0
30}

0 30 304 Ans

52
(14.)
gal. qt. pt.
6 3 2
2 1 £
1 2 %
2 3
3
%
11 2 114, Ans
(16.)
bu. pk. qt. pt
1 0 4 0.
2 1 9018
3 b 1.25
9 3 2 A8
7 1.16
3 .66%
12 3 0 4633, Ans.
(18)
3 3 n d.
-6 2 25 3
2 4 0
7 42
1 2 40 4
3 6 51
14 7 38, Ans.
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(20.) - (21)
yr. d. hr. min. sec. ° ’ '
3 94 21 36 0 27 14 55.24
118 5 42 37} 9 0 18.25
63 9 36 0 1 15 20.
7T 48 0 116 44 238
1 62 19 24 48 154 14  57.29
9 7 30 Ans.
4 340 1 14 554, Ans.
(22) (23)
ct. m. $ ct. m,
50 0 3 0 7
2% 5 20 0
} 100 2 6
50 28, Ans. 19 0 11
127 23 42, Ans.
(24.) (25.)
£ 8. d 8q. rd. 8q. yd. sq. ft. 8q.in.

21 6= 3.5 3A. = 106 20 1 72
5 17 9. $s8q.rd. = 22 6 27
9 1 8.4 $8q. ft. = 1153

16 7.25 107  11% 8 701
8 4. 3=(2 36)
37 10 8.156. Ans. 107 12 6 343
| Ans,
COMPOUND SUBTRACTION.
Art. 222.
(1) (2) |
mi. rd. yd. qr. na. in,
144.86 4 2 1 13
3 = 128, 1 1 1 150
Ans. 16.86 3 1 0 3, Ans.
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(3) (4)
8q. rd sq.yd. sq. ft. sq. in. 8q. m. A. g0 rd
5 16 6 96 1 198 32
2 24 0 91 o84 4392
2 221 6 5 450  148.08,
2 22 8 41, Ans. Ans.
(5) (6.)
cu. yd. cu.ft. cu.in. Ib. oz. pwt. gr
20 4 1000 1 0 15 4
13 25 1204.9 9 7 5.76
6 5 1523.1, Ans 3 T 22.24, Ans.
(7) (8)
3 D gr. T. ecewt. qv. b,
4 1 18 75 0 0 8
2 6% 56 9 1 23
3 1 155, Ans. 18 10 2 10, Ans.
| (10.)
(9.) . gal. qt. pt. gi.
¢ 1b. tr. = 1,200 gr. 31 o0 1 2
£ 1b. av.— 1,200 gr. 12 1 0 -3
0, Ans 18 3 0 3, Ans.
(11.) (12.)
bu. pk. qt. pt. 3. 3. m.
3 5 1 4 2 0
0626 —= 2 1 4 38
3 3 1, Ans. 2 5 22, Ans
(13.) (14)
yr. d. hr. min. sec. yr. mo. da.
2 19 21 42 2016 . 1856 7 1
27 9 12 59 1856 9 22
1 265412 29 2116, 9 9 Ans.

1 265 18 29 21.16, Ans.
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(15.) (16.)
yr. mo. da. ° 7 '
1822 4 1 90 . 0 0
1814 1Z 31 43 18 57.18
7 3, Ans. 46 41 2.82, Ans.
(17) (18)
° ren ct. m.
180 0 0 9 33
161 34 11.8 9%
18 20 48.2, Ans. 8 4% Ans
(19.) ( 20)
$ ct. m £ 8 d
12 6 8% 20 0 O
5 43 2% 918 63
6 63 bg, Ans. 10 1 54, Ans
(21)
sq. rd. 8q. yd. sq.ft. sq.in. ExPLANATION.—In-
80 0 0 10 creasing the first tert.
~ of the minuend by } sq.
7 30 2 30 ft., we take 30 sq. in.
16, Ans. from 46 sq. in., leaving

16 sq. in.; then having carried } to 2, we increase the second term
of the minuend by } sq. yd., and subtract 2} from 2} leaving 0; then,
increasing 30 by }, we find a unit to be the next necessary increase,
and, proceeding then as usual, the answer is found, simply, 16 sq. in.

(22)
8q. rd. 8q. yd. sq. ft. sq.in.
3 0 1 1
1 30 1 140
1 0 -1 41, Ans.

ExPLANATION. — In-
crease the first term of
the minuend by 1% sq.
ft.; and say, “140 sq. in.
from 181 sq. in. leave 41
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8q. in.;” then carrying 1} to next term of subtrahend, we have 2} sq.
ft. to be subtracted; increasing the upper by } sq. yd., we take 2}
from 3}, leaving 1; then carrying } to 30, and using a unit increase
above, we find the answer, 1 sq. rd., 1 8q. ft., 41 sq. in,

(23.)
rd. yd. ft. in. ExrrANATION.—Let the first increase
3 0O 0 2 be 3 ft.; then 4 in. from 8 in. leave 4 in,;

the next term of the subtrahend be-
2 5 1 4 . . .
comes 1} ft.; and increasing the upper by
4, Ans. } yd., the remainder there is 0; the next
subtrahend term becomes 53 yd.; a unit of increase answers then to
complete the operation.

. (24.)

mi. rd. ft. in ExrrANATION.—Let the first increase
e 0 0 1 of the minuend be § ft.; the next a unit,
4 319 16 3 and so on, as usual.

2 0 0 4, Ans.
(26.)
A. sq.rd. sq.yd. sq.ft. sq.in EXPLANATION.—
13 3 0 5 0 The first minuend
increase is  sq. ft.;
11 0 30 8 40 at the second minu-
2 1 30 1 32, Ans. end term the in-

crease is } 8q. yd.; at the third minuend term the increase is 2 8q. rd,;
and the answer is 2 A. 1 8q. rd. 30 sq. yd. 1 sq. ft. 32 sq. in,

(26.)
A. s8q rd sq. yd sq. ft. sq. in.
18 0 0 3 3
15 3 30 1 142
2 156 1 1 5, or

2A. 156 8q. rd. 3 sq. ft. 41 sq. in., Ans.
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COMPOUND MULTIPLICATION

Art. 223.

(1)
rd. ft. in.

7 10 5
6
45 121 6,
— 45 rd. 13 ft., Ans.

(3.)
8q. yd. sq. ft.
5 8

8q. in.
106
13

82, Ans.

7 5

(5.)
cu. yd. cu. ft.
10 3

cu. in.
428.15

67

1038.05,
Ans.

678 1

(7.)
3 3 D gr
0 2 1 1
20

Jé 3, Ans.

(e

bgal. 3ql. 1 pt. 2 gi.—=
190 gi.; this X 35.108 =
6670.520 gi. ; which = 208
gal. 1 qt. 1 pt. 2.52 gi., Ans.

(2.)
mi. rd. ft. in.
1 14 8 3
97
101 126 8 3, Ans.
(4)

41 A.146.10878q. rd. =
6706.1087 sq. rd. ; and this
X 9.046 == 60663.4593 |-,
8q. rd., or, 379 A, 23.46 sq.
rd., nearly. Ans,

(6.)
Ib. oz. pwt. gr.
0 7T 16 5%
174
113 3 5 164
Ans.
(8)
T. cwt. qr. Ib.
0 16 1 7.88
11
8 19 2 11.68, Ans.
(10.)
bu. pk. qt. pt.
26 2 7 37
10
2607 0 7 17 Ans
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(11) (12.)
fz fz m. 18 da. 9 hr. 42 m. 29.3 sec. =
0 3 48 1590149.3 sec.; and this X
12 16{4,=26454302—,sec. ; which
5 b 36, Ans. =306 da. 4 hr. 256 m. 2 sec.
nearly. Ans.
(13) (14,)
£ 8 d 10° 28’ 425" == 37722.5'" ; which
215 16 231 X 2.7564 =103887.7650"" ; hence,
75 28° b1’ 27.765'', Ans.
16185 14 §, Ans.
COMPOUND DIVISION.
Art. 224,
1. 2.
mi. () rd. rd. ft. ( )>in.
7)16 109 3)37 14 11.28
2 107 6)12 10 .76
2 1 8.96, Ans.
(3) (4)
C. cu. ft. 8q. rd. 8q. yd. sq. ft. sq. in.
83)6756 114.66(8 C. 10 29 5 94
664 30%
11 173313 sq.yd. (19 8q. yd.
128 17
1522.66 cu.ft. (18.34563 4 1613 2038
83 cu. ft. 153 17
692 83 33
664 9 17
286 440 81} sq.ft. (48q.ft. 168
249 415 68 153
376 250 134 15
332 249 144
440 1 2038 8q. in. (1191£ sq. in.

8 C. 18.3453 + cu. ft., Ans.

19 8q. yd. 48q. ft. 11915 sq. in.
Ans,
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(8.
8q. mi. A. sq.rd.
22.5) 6 0 35
640
3840 A. (170 A.
225
1590
1575
15.0
160
2435 sq. rd. (1088q. rd.
- 225
185.0

1800

5.0 = 224 = & 8q. rd.
170 A. 108% sq. rd., Ans.

(6.)

1245 cu. yd. 24 cu. ft. +
1627 cu. in. = 58129819
cu. in. ; this = 11.303 =
5142866.4 - cu. in. ; this
reduced, =110 cu. yd. 6

cu. ft. 3384 | cu. in,,

Ans.

(7)
3 3 B gr
123 7 0 18
-2 1 16}
Ans.

(8.) 600 T. 7 cwt. 86 Ib. = 307401216 dr., which = 29.06
gives 10578156 - dr. ; reduced, brings 20 T. 13 cwt. 20 Ib.

14 0z. 12 4 dr., Ans.

(9.) 312 gal. 2 qt. 1 pt. 3.36 gi. — 80058.88 eighths gi. ;
divisor — 281 ; quotient — 137.79 - gi. ; this, reduced, =

4 gal. 1qt. 1.99 | gi., Ans.

(10.) 19302 bu. = 6.214 = 3105.712 bu., nearly; re-
duced, brings 2 pk. 6 qt. 14 pt. 4, Ans.

(11.) (12.)
~ yr. da. hr. min. : ° oo
57 108 2 38 26.18 9)152 46 2
9) 15 94 14 55  , 41.236 16 58 263

1 253 20 19

31.25— Ans. Ans.
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LONGITUDE AND TIME.
Art. 226.

(1.) Cincinnati being 84° 29’ 45 W. and New York
74° 24’ W, the difference 10° 29’ 21’" = 15 — 41 min. 57.4
sec. difference in time; hence, the required time at the

more westerly place is 41 min. 57.4 sec. earlier than 6 A.
M., or 18 min. 2.6 sec. after 5 o clock A. M., Ans.

( 2.) The problem presumes that Springfield is the far-
ther west. Diff. of time 58 min. 1% sec. X 15 —=14° 3V
17’ ; this diff. of long. added to Philadelphia long. 75°
9 3" W., makes required long. 89° 39" 20’” W., Ans.

(3.) 1st. Obviously, noon at starting; 2d. to keep noon
for 24 hrs. the rate of travel to the west must be 15° per
- hr,, or 15 X 69.16 — 1037.4 stat. mi., Ans.

(4.) Mobile 88° 2’ 28’ W., Chicago 87° 35 W.; the
latter is farther east 27 28’ ; this — 15 — 1 min. 4913
sec., the advance of Chicago time, Ans.

(56.) 9 hr. — 7 br. 13 min. 324 sec. = 1 hr. 46 min.
271} sec., by which Halifax time is faster; this diff. 15
== 26° 36" 56’’, the distance of Halifax, east, which taken

from St. Louis long. 90° 12’ 14" 'W., leaves required long.,
63° 35" 18" W., Ans.

(6.) The diff. of time 46 min. 58 sec. X 15 = 11° 44’
30"/, diff. of long. ; and this added to Detroit long., 83° 3’
W.,=required long. 94° 47’ 30" W., Ans.

(7.) Diff. of longitude 309° 3’ =~ 15 = 20 hr. 36 min.
12 sec. It is this much later in Sidney than in Honolulu,
or 41 min. 12 sec. after 12 o’clock A. M. Monday-

Nore—The first explorers reached Sidney by traveling east,
while Honolulu was reached by sailing west, and the time at the
two places was fixed by reckoning in contrary directions from
Greenwich. Hence we must take the longer arc as our basis,
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(8.) St. Petersburg 30° 16" E., N. Orleans 90° 3’ 28’/
W.; diff. of longitude 120° 19’ 28’/ +— 15 =28 hr. 1 min.
1718 sec., Ans.

(9.) 12 hr. +1 br. —6 hr. 54 min. 34 sec. =6 hr.
min. 26 sec. diff. of time ; this X 15 =91° 21’ 30’’ diff. of
longitude ; and Buffalo being so much west of Rome
which is 12° 28’ east, the long. of the former is 91° 21’
307" — 12° 28" =178° 53’ 30'" W., Ans.

(10.) St. Helena 5° 42" W., San Francisco 122° 27’ 49"’
W.; diff. of long. 116° 45’ 49’" = 15 =17 hr. 47 min. 34
sec. ; hence required time is so much earlier than 6 P. M.,
that is, 12 min. 561} sec. after 10 A. M., Ans.

(11.) 4hr. 43 min. 12 sec. difference in time X 15 ="70°
48 difference in longitude. Hence, when the time at the
ship is 4 hr. 43 min. 12 sec. earlier than at Greenwich, the
longitude of the former is 70° 48’ W., Ans.

ALIQUOT PARTS.

Art. 227, -
(1)
mi. rd, ft. in.
2 105 6 2
30
69 281 3 6
20 min. =1} hr. 248 7 63
5 min. =1 of 20 min. 62 1 102
4 « =1 « 49 11 414
40 sec. =} of 4 min. 8 4 3%
12 « ,_—_.-210- b 2 7 11%
71 mi. 12 4ft. o in,



62 KEY TO RAY'S NEW
(2) (3)
1 A. cost $11.52 1 o0z. cost $15.46
694 7. 8o0z. = 92 oz,
4608
R
ootz 1422.32
fgéf‘_‘_ LA 799;:22 16 pwt. = B85 0z. | - 12.368
20P.—3R. .| 144 1(1) gr. = 75 o% 3224
2 P. — Ay of 20 144 gr. =+ of 10 0324~
True cost $7999.344 $1435ﬁ‘ﬁ+’
Sup. cost 8009.344 .
Error $10 too much.
(4) (5.
1gal. $37H=%% 97920
88 8
33.00 1783360
2 qt. = % gal. 1875 4 hr. = } da. 16320
1qt.—=1 « .09375 1 hr. 4080
1pt.=4 « 04687+ 20 min. =} hr. 1360
33.3281 -, 5 min. = {4 br. 340
or $33.33 —, Ans. 308¢ec. 7y of 5 min. | 34
- Ans. 805494
(6.)
$8190.50 per mi. $84480
17 40 rd. =% | 10560
5733350 20 rd. 5280
819050 10 rd. 2640
139238.50 $18480
80 rd. =} 2047.625 143077.796
40rd. =1} 1023.8125 $161557.80
20 rd. 511.9062 - nearly, Ans.
10 rd. 255.9531

'$143077.796
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(7) (8)
1 cwt. $3.75 £ &
20 T. =400 « | 1500.00 3 6
Wib=4{ ¢ 375 17 1b.
2 lb == -%- of 10 07b 514 2 .
1 1b. 037 6o0z.=31b.| 1 13
Ans., $1504.2375. 4 «“ =L« | 1 2
1 « :'Tl_ﬂ- 4 5'5
16 pwt. == } of 4 oz. 4.4
8 gr. == g5 oz. 0914
1 gr. 0104

Ans. £69 T8 -+

(9) .
16 mi. 673 rd. rate per hr.
598 hr. = 24 da. 22 hz.

9693 290.25
30 min. == } hr. 8 33,6875
20 min. = } hr. 5 129.1250
6 min. —of30| 1 198.7375
12 gec. = 44 of 6 min. 17.29125

9709 mi.  29.09125 rd., Ans.

SIMPLE PROPORTION.
Art. 231.

(1) Analysis—If I can walk 103 mi. or 2! mi. in 3
hr., I can walk } of 21, or £ mi.in 1 hr.; in 10 hr, 10
times % mi., which is 35 mi., Ans.

Or, thus; 3 hr. : 10 hr. :: the distance in 3 hr. : the
distance in 10 hr.; that is, 3 hr, : 10 hr, :: 104 : } of 10
times 104 mi., or 35 mi., Ans.

(2) 11 ft. 8in. : 8ft. 2in. :: 670 : (?)

140 in, : 98 in. :: 670 : 870298 — 469 times, Ans.
(3.) 8 min. 15sec. : 1 hr. :: 3 min. : (?)

495 sec. : 3600 sec. :: 3 mi. : 333600 —21.9 mi., Ans.
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(4.) 1 week : 3 wk. 5 da. :: $L.75 : (?)
7 da. : 26 da. :: 1.75 : 1:75x26 — §6.50, Ans.

(56.) 151b. : 1321b. :: $5.43% : $5.438 X 132 =15 =
$47.85, Ans.

(6.) The smaller the rank the larger the file, for the
same body ; hence,
36 in rank : 42 in rank :: 24 in file : 28, Ans.
(7.) 16 sec. : 60 sec. :: 28 times : 28 X 60 = 16 = 105
times, Ans.
( 8.) Shorter shadow :longer :: smaller height : larger.
2f.2in. : 25 £ 9in. :: 3ft.4in. : (?)
25 in. : 309 in. :: 40 in. : 40 X 309 = 25 = 4944
in. = 41 ft. 2% in., Ans.
ReMARE.—This simple problem should be illustrated by a diagram,
and a number of similar questions should be prepared by the teacher.

Attention to this may give the pupil a fair idea of similarity of
triangles and proportionality of sides.

(9.) 160 A. : 840 A, :: $4.50 : 250840 — $2362.50, Ans.

(10.) Supposed measure :true measure ::sup. worth
: true worth, or, 8 pt. : 74 pt. :: $240 : $225; and $240 —
$225 —=$§15 gain, 4ns. Or,
Sup. measure : excess :: sup. worth : gain ;
8 :3 ::$240 : $15, Ans.
(11.) Sup. pound : the lack :: sup. worth : is want;
16 oz. : 1} oz. :: $27.52 : $2.15, Ans.
(12.) 1° :80° 24’ 37"’ .. 365000 ft. : (?)
36007 : 289477” :: 36500 ft. : 29349751.L ft., Ans.

(13.) 1da. : 2 hr. 20 min. 5 sec. :: 5000 times : ( ?)

86400 sec. : 8405 sec. :: 5000 times : 486173 times
Ans.

(14.) Analysis.—If it take 108 days of 8% or 84 hr. each,
it would take 34 times 108 days or 3672 days of 1 hr. each ;
and for days each 63 br.long, or 27 hr., it would take only
o4 80 many, or gt of 3672 days, which is 136 days, Ans.
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Or thus; The shorter the days the more of them
required for the same work; hence, the required length
being less than the given, 63 hr. : 8 hr. :: 108 da. : req.
no. of da.—136 da., Ans.

(15.) $1200 : $1750 :: 20 mon. : 29} mon. = 2 yr. 5 m.
5 d.; Ans.

(16.) 20 mon. : 9 mo. : 18 oz. :: 8 oz., Ans.

(17.) The allowance to a man : the saving by a man ::
the present number : the additional number, that is, 14
0z. : 6 oz. :: 560 men : 240 men, Ans.

(18.) 18% sec. : 3600 sec. :: 400 ft. : 76800 ft. — 148
mi., Ans.

(19.) 1totr. :11b.av. ::3£68. :(?)
144 gr. : 175 gr. :: 66 5. : 80,5 5. — 4 £ 2} d., Ans.

(20.) 293 mi. : 40 mi. :: 12§ da. : 17} da., Ans.

(21.) § of a ship being worth $6000, & is worth $1200,
and £ or the whole is worth $10800, Ans.

(22.) A’stax : B’s tax :: A’s worth : B’s worth, —
$78.14 : $256.01 :: $5840 : $19133.59, nearly, Ans.

(23.) If 16 oz. bring 28 ct., 1 oz. will bring 4 of 28 ct.,
or } ct.; then 41b. 6 oz. or 70 oz. will bring 70 times }
ct., or $1.22%, Ans.

Thus, also; 16 oz. : 70 oz. :: 28 ct. : $1.22%, Ans.

(24.) 2 yr. 3 mon. : 5 yr. 6 mo. :: $160.29 : (?)
27 mo. : 66 mo. :: $160.29 : $391.82, Ans.

(25.) $92.54 gain : $67.32 gain :: $1156.75 sale : $841.50
sale, Ans.

(26.) $318.75 worth : $1285.20 worth :: $255 cost :

$1028.16 cost, Ans.
H. K. 6,
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(27.) Worth of cloth : advance :: worth of flour : its

advance ; or,
$3.25 ppr yd. :$3. 625 per yd: ::$5.50 : $6.13.5, Ans.

(28.) 6 mi. -~ 60 =528 ft. ; and, 44 ft. : 528ft. : : 9 strokes

: 108 strokes, Ans

Or, thus ; If' it be rowed 6 miles in an hour, it is rowed
& as far, or 528 ft. in 1 minute; hence, it will take as
many times 9 strokes, as 44 ft., the advance by 9 strokes,
is contained times in 528 ft., which is 12 times; hence,
12 times 9, or 108 strokes, Ans.

(29.) $100 trade : $847.56 trade : : $7.75 : $65.6859, Ans.

(30.) 1 cord : the pile :: cost of cord : (?)
128 : 15 % 10.5 x 12 :: $4.25 : $62.75, Ans.

(31.) Fahrenheit has 180° from freezing to boiling;
hence,

180°F. :1°F. :: 80°R. : 4°R.
1800 F. . 10 FI. . 1000 C. . -_go C. }Ans. ].St.
100°C. :1°C. :: 80°R.: £°R.
100°C. :1°C. :: 180°F. : 13° F. }Ans- 2d.
80°R. : 1°R. ::100°C. : 11°C.
80°R. : 1°R. ::180° F. : 2}° F. }An& 3d.

(32.) 180° : (108°—32°) ::100°C. :423°C. | ,
180° : (108°—32°) :: S0°R.:33]°R. | 4"

(33.) 80° R. : 26° R. ::180° F. : 561° IF.; this - 32°
— 881°, Ans. )
80°R. : 25° R.::100° C. : 314° C,, Ans.

(34.) 100°C. : 46°C. :: 80°R. : 364° R.
100° C. : 46° C. ::180° F. : 824°; this 4 32° =
1144°, Ans.

REMARK.—The teacher who prefers it may use the short method,
multiplying by the ratios found in Ex. 31, but the full statements will
be good exercise under this article.

(35) 2 0of 180 Ib. : 960 1b. :: (?) : 4 ft.

3 ft. =6 in., Ans.
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(36.) 6 ft. 8in. : 1 ft. 3 in. :: 512 Ib. : available power.
80in. : 15in. :: 512 1b. : 96 Ib.; 4 of 96 b, = 144
lb., Ans.

27(() El’»g.)A?,G in. : 4} in. ::14401b. : 180 Ib.; 3 of 180 1b. =
., Ans.

(38.) 12ft. : 54 ft. :: 3 of 198 1b. : 594 1b., Ans.
(39.) 91b. : 41b. :: 10 ft. : 44 ft. = 4 ft. 5} in., Ans.

( 40.) Moon’s weight : Earth’s weight : : Earth’s distance
: Moon’s distance.
123 : 49147 ::250 miles : 99892 - mi., Ans.

(41.) It can be so solved ; for, there is a direct ratio of
the amounts, 5 A., 13} A,, the time being the same; 5 A.
:134 A. ::3men : (7) Ans.

(42.) It can be so solved ; for, there is an inverse ratio,
— the greater the number of men, the shorter the time
for the same labor. It will require one man working 6

times as long as 6 men, that is, 42 days; and 10 men will
be kept {4 as long, or, 41 days.

( 43.) It can not be so solved ; for, the gains and prices
are not in proportion, the cost remaining the same.

(44.) While a true clock indicates that 1440 min. have
passed, the losing one indicates but 1435 as having passed
in each whole day ; hence, the ratio of the indicated lapse
to the true lapse, in any period, is 1435 : 1440. From the
6 A. M., on the first, to 11 on the 15th, the time elapsed is
14,5 da. Hence,

1435 min. : 1440 min. :: 1458 da. : 14.2578397 da.
—=14 da. 6 hr. 11 min. 17.35 4 sec. Hence, as the indica-
tion is 14 da. 5 hr., the true time is later than 11, by 1 hr.
11 min. 17.35 -} sec.; hence, 11 min. 17.35 4 sec. past
noon, Ans.

Note—We see that, on the 15th P. M., it could not again indi-
cate 11 o’clock. As the operator could determine this for himself
from the calculation, A. M. was omitted in the statement.
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(45.) At the end of 1 hr. the cellar has retained 80—36
or 45 gal. ; that is, in cu. ft., 45 X 231 = 1728. Hence,
Am’t in 1 hr. : required am’t. :: 1 hr. : req. time.
231 X 4521728 : 12 X 8 X6 :: 1 hr. : (?)

12X8X6X1728 —
581728 — 95.75 +- hr., Ans.

(46) 4 :9 ::252 :567. By the directions we write,
4 :(?)::259 :574. By Prin. 2, the missing term is
found 574%¢; and dividing by 9, the required multiplier

; 574%x4 — 3 _
is found 314x2 — £33, Ans

(47) The proportion states that 6 -3 =18 + 9. The
quotient in each case is 2; and if the addition to each of
the four preserves a proportion, the new quotients must
also be equal. Now,

1. When any part of a dividend contains a part of the
divisor 2 times exactly, the remaining part of the dividend
must contain the remaining part of the divisor two times,
also, if the whole dividend contain the whole divisor two
times. Here, a part, 6, of the new dividend, contains a
part, 3, of the new divisor, 2 times; but the remaining
part of the dividend, being the added number, is exactly
equal to the remaining part of the divisor, and of course
can not contain itself twice ;—hence, whatever be the
added number the new quotient can never be so great as 2.

2. The dividend and divisor being increased by the same
number, their difference after the increase must be the
same that it is now; the new dividend on the left will
exceed its divisor by 3, and that on the right will exceed
its divisor by 9. The new quotients then must be, on the
left, 1 and a fraction whose numerator is 3 ; on the right, 1
and a fraction whose numerator is 9.

On the left the denominator is 3 and the increase, on the
right, 9 and the same increase.

3. If these fractions be equal, since the right hand
numerator is 3 times the left, the right hand denominator
must be three times the left; that is, 9 and once the
increase would have to equal three times 3 and three times
the increase. But once the increase can not equal three
times the increase ; hence, the fractions are not equal, the
mixed quotients are not equal, the ratios are not the same,
and the proportion is not preserved. Q. E. D.
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NoMERICAL IELUsTRATION.—Try the addition of 5. Then
6 :3 ::18 : 9. By addition the ratios become 11 = 8 and
23 +14; but 11 =13 and 23 =132, 14 is not equal to
3 times 8 -

ReMARK.—The teacher will have observed the important difference
between a mere numerical illustration and a rigid demonstration, and
that the former, though useful, can not be substituted for the latter.
The strict proof given above is a good exercise for the arithmetician,
although, certainly, the algebraist can satisfy himself by a shorter
process. Thus:

Let a be the added number. Then,if 6 +a:3 4+ a::18 +
a:9+a, (64a) (94 a)must equal (3 -+ a) (18—[—a), or, 54 4
15a -} a® == 54 4 2la 4 a2, and 150 = 21aq,

Which is impossible. If, instead of “a” we say simply “the
number,” we may translate this demonstration into common language,
so that it will be available for the class.

(48.) One fifth is here the ratio where the divisor is a
unit more than the dividend ; this dividend is required. If
the divisor be 5 times the dividend, for each 1 part in that
dividend there is an excess of 4 such parts in the divisor;
then, 4 parts excess :1 such part :: a unit, the given excess,
: dividend required ; or, 4 : 1 ::1 : 1, Ans.

(49.) The whole will still contain 1} 1b. of salt, and,
the required ratio being 3 1b. salt to 40 1b. mixture,
% 1b. salt : 1% 1b. salt :: 40 Ib. mixture : (?)
Then, £¢x2 = 1 — 120 1b., the whole; and 120 —
48 =72 lb, Ans,

COMPOUND PROPORTION.
Art. 233.

(1)
20 gal. : 6 gal.
204 min. : 136 min. t: 18 pipes : ((?)
lsize : 74 sizes
18 % 6 X 136 X 7%

20 5 204501 = 27 pipes, Ans..




70 KEY T0 RAY'S NEW

12 32 (2)
2 mon. : 32 mon. » ,
$100  : $4500 } 288 (7)

$8 X 32 x 4500

1250 100 = $960, Ans.

(3)

14 men : 12 men

6 da. : 2 da. :: 105 hr. : (?)

26 A. : 80 A.

104 hr. X 12 X 2 X 80 _ ,,

TSR — 93 hr., Ans.
(4)

4 horses : 150 horses . | .
15 cars  : 1 car } 219 mi.: (?)Zlﬁé)ﬁﬁ:zz%ﬁ;

(5.)
30 da. : 20 da.
8 hr. : 10 hr. ::12men:(?)
247.114 Ha. : 197.6912 Ha.

20 %} 10 X 197.6912 > 12 men
30 X 8 X 247.114

— 8 men, Ans.

(6.

$68.75 profit : $250 profit .. :
28 mon. : 8 mon. } 1 83780 : (7)
$3750 x 250 ¢ 8

86875 28— $3896.10 -, Ans.

(7.)
Counting 30 da. =1 mon., 3 yr. 8 mon. 26 da. = 1345 da.

$1500  : $100 } :: $336.25 worth : ( ?)

1345da.: 360da. _
$336.25 X 360 100 __
1345 W 1500 — — 00> 4ns.



HIGHER ARITHMETIC. 1

(8)
3500 men : 1800 men
1 am’t : 5 am’ts } ;i 4 mon. : (?)
12 0z. : 20 oz.

43 % 1800 % 5 X 20

= 135 mon. = 1 yr. 74 mon., Ans.

3500 % 12
(9)
Wi | e 0
$542%X><73X 1% — $466.663, Ans.
(10)

18 long : 7 long
11 wide : 2} wide ;0 2ft. deep : (?)
28 bu. :120 bu.

2XTX X120 _ 4y s

18 X 1§ X 28
(11.)
100 sq. 1n. : 32 8q. in. .. ——
40 x 25 8q. ft. : 76 X 16 8q. ft. } +: 4500 tiles : (7)

4500 x 32X TH X 16 _ .
100 5040 X 25 = 1728 tiles, Ans.

(12)
1} thick : 2 thick |
30 high : 24 high :: 150000 bricks : ( ?)
216 long : 324 long
150000 X 2 x 24 X 324

11 X 30 X 216

| (13)
1 house : 6 houses:
16 long :18 long :: 240 panes : ( ?)
12 wide : 10 wide
240 x 6 X 18 % 10
16 ¢ 12

= 240000 bricks, Ans,

— 1350 panes, Ans.
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(14.)
5000 copies : 24000 copies
8 folds : 12 folds :: 800 reams : (?)
320 pp. : 650 pp.
800 x 24000 x 12 x 550

5000 57 8 < 320 = 9900 reams, Ans.

(15.)
480 sters : 1152 sters
5 degrees : 2 degrees
96 hr. : 80 hr, :: 15men : (?)
3(men) : 4 (boys) '
2 (atwork) : 3 Ehired)

15 X 1152 X 2 % 80 X 4 X 3
180X 5 X 96 X3X2

= 24 boys, Ans.

PERCENTAGE.
Art. 236. Casg L
FormMurLa.—B ¥ R = P.

REMARK.—These solutions, in the main, follow the brief model
operations, 1 and 3, p. 189, Higher Arithmetic.

(1.) 1664 men X .62} = 1040 men, Ans.
(2) 2 X .30 = 7, Ans.

(3.) 48 mi. 256 rd. = 15616 rd.; 15616 X .09§ = 1464
rd. =— 4 mi. 184 rd., Ans.

(4.) $3283.47 X .11} — } of $3283.47 — $364.83, Ans.

(5.) 33}% =}, and } of 127 gal. 3 qt. 1 pt. = 42 gal.
2 qt. 1 pt., Ans.

(6.) 98% of 14 cwt. 2 qr. 20 Ib. = 1470 Ib. X .98 =
1440.60 Ib. = 14 cwt. 1 qr. 15§ Ib., Ans.

(7.) 409 of 6 hr. 28 min. 15 sec. = 23295 sec. X .40
— 9318.00 sec. — 2 hr. 35 min. 18 sec., Ans.
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(8.) 76 A. 76 sq. rd. = 12075 sq. rd. ; 12075 sq. rd. X
1.04 = 12558 8q. rd. = 78 A. 78 8q. rd., Ans.

(9) 576 pages X .15§ = 90 pages, Ans.

(10.) 144 cattle X {5 = 81 cattle, Ans.

(11.) 1639 =%, and } of 1932 hogs = 322 hogs, Ans.
(12.) 10007, = 10; 10 times $5.433 = $54.375, Ans.

(13) 4 X *_2(;% — A0 — Ao Ans.

(14.) 26% = & =1, 4ns.

183 75 _ 3 311 125 _ 5
(16) 14 = 06 = 19 4% Tob = 100 = 19 4™
3Th _ 5 3 L #3110

100 200 g’ 100 400 16’
By _ 225 _ 0 62 _ 1B _ 5

100 400 16’ 100 200 g8’
6 _at5 _ 11 8} _ 8% _ 13

100 400 16’ _100 400 16’
Sp _ 20 _ 5, 8 _ 1 _ T

100 300 6’ 100 200 g8’

933 375 16

(16.) 134 =1 time; 13§ = 13 times; $3§ = 2} times;
875 — 63 times ; 4800 = 10 times ; 2437-5 = 943 times the
quantity, Ans.

(17.) If he sold 409 he sold 2 of his share, and had £
left ; hence, the sale was £ of 3 — %, and the remainder
was 3 of 3 = &, 4ns.

(18.) When he paid 409 or % of it, there were § re-
maining ; paying 256% or } of that balance, he left § of
the 3, or, .8 of the whole debt; finally, paying 209 or

H K. 17 _
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one fifth of the second remainder ; he now owes four fifths
of that remainder, or, $ of 2 of the debt, which is % of
it, Ans.

(19.) 47 gal. 2 qt. 1 pt. = 381 pt.; 63% of 381 pt. =
5 of it = 3 gal. 12 pt., Ans.

(20.) $1200 X .23 =9$276 board ; $1200 X .102 —=$124.80
clothing; $1200 X .063 — 881 books; $1200 X .00{; = $7
newspapers ; $1200 X 12% = $1564.60 other expenses; sum
of these — $643.30, and $1200 — $643.30 = $556.70, saved,
Ans.

(21.) 109, of ‘70% of $13.560 = {4 of 1 of $13.60 = 27
cls., Ans.

(22.) 3 of ofy of § = yhy; S133% X 3dy =642 X 535
= $6, Ans.

(23.) If he deducted 3 ct. on each $1, the whole de-
duction is 13 of $119449, which is $3583.47; as this is
made by the allowance of 1 ct. for each cubic foot, the
number of cents in this whole deduction is the number of
cubic feet, i. e. 358347 cu. ft.; the whole cost of each foot
is $119449 = 358347 —$.33%. Since the rough stone cost
16 ct. per foot, the cost of dressing is8 33} ct.—16 ct. =
17} ct., Ans.

(24) 40 yr. = 365} X 40 = 14610 da., and hence he
drinks 14610 X 3 = 43830 gi. ; .48 times this — 210384
gi. = 657 gal. 1 qt. 1 pt. 2.4 gi,, Ans

( 25.) Having glven away 309, he had 709 left; then
giving 2097, or { of this, he had left  of 709, or 56% of
the whole ; and, 56% of $1200 = 367‘7 Now, the share
of the last and $12 more — that of the third ; the last
share and $24 more — the second share; the last share
and $36 more — the first share; hence, the $672 must be
equal to $72 more than four shares like the last; $600,
therefore, — 4 such shares, and one = } of $600 = $150,
Ans.
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(26.) The increase being 1 of 3.5, is simply .7 ; but the
decrease is } of 9.6, or, 1.2; hence, the whole operation
diminishes the number by 1.2 —.7, or, 1; therefore the
difference being 33, and the subtrahend 4. the minuend =
3%——!— -%— = 4:, Ans.

Art. 237. Case 11

P
F —= =— R.
ORMULA §

REMARK.—Excepting the examples complicated by fractions, the
following are intended to be like the brief operation, p. 191, Higher
Arithmetic.

(1) .16 + 2 = 7195, Ans.

(2) 2yd. 2ft. 3in. =99 in.; and 4 rd. = 792 in.; &%
"‘.:-——— 1‘.42 ——12%%, AnS

(3.) 3 gal. 3 qt.=3.75 gal. ; 375—315_117%,4‘1%8

(4.) F+-$+=% X §$=4£§=.8319, Ans
(5.) }of § of $ = F; this = 17— 10289, Ans
21 3% 25 100 20

(7.) $5.12 + 640 = .008 = .00% = 19, Ans.
( 8) 3.20 — 2000 = .0016 —= 00?45 ) —54-5-%, Ans.

(10.) 3 qt. 1} pt. = 7.5 pt.; 5 gal. 2} qt. =456 pt.; 7.5
+ 46 = 16395, Ans.

(11.) A’s money has 150 for each 100 of B’s; hence,
B’s is less than A’s by 58 or § of A’s, which is 3349 of
it, Ans.

(12.) 1ho of ffs = ¥4l = A% = 24%, Ans.
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21 61 61 1 1
2y 2y _ 6F _ 6 p 1 _ 1 .p
(13) 156 °f 100 10000 — 100 O 10 16 °

1

00 = E%,Ans.
(14) 409 = %; 6239 = §; 3 of § =} = 25, Ans.
(15.) 129 of $75 =$9; 9 = 108 = 819, Ans.

(16.) 9 parts and 1 part make 10 parts, the whole ; and
of 10, one is 109, Ans.

(17.) One yd. = 36 inches; the meter, which is here
the base, is ( by Art. 209) 39.37043 inches ; 36 - 39.37043

= 913333483 %, Ans.

(18) A 6 mi. square contains 36 8q. mi. —= 23040 acres ;
9000 = 23040 = 3949, Ans. ‘

REMARK.—Where the problem states a number of 9 which is a well
known and convenient aliquot, as 209 == %, 3339, = §, it is not nec-
essary, in the written operation, to repeat every such statement as ¢} ; it is
often convenient, and always exact, to write for the 9 the equivalent
common fraction, the latter being well known; where, however, it is
not usual or well known, it is better to indicate the steps of the reduc-
tion. The following is in point:

1 16 3

(19) gtz == 10%, 100 f§ “1‘%6 = 6%;
f()%;) of i(z)g = 13330 = 100 = 5% 100 % of g =
o = 115’(;30 ]00 — 1%% ; 5% of 369 of 759 =
5§0 of 13060 OfTSL = 5?010 X 1(1)0 = 500%; 1%% of ?0"2% of

96 55 _ 45 _ 96 _ 207 _ 297 1
100 = 500 X 200 < 100 = 20000 — 200 < 100 — 120072

Ans.
(20.) 309 = &; & = 3= &% = 1% = 46%, Ans.
(21) L of 3 =; & +— § = & = 184%, Ans.
(22.) 7 =+ 24 = .29} = 29}, Ans.
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Art. 238. Casg III.

FORMULA.—% — B.

ReEMARK.—The solutions under this article follow, in the main,
the second model, p. 193, Higher Arithmetic. Both methods are used,
however, and the work of the class should not be restricted to either.

(1.) $3.80 =+ .05 — $76, Ans.

(2) fr -+ 80 = 2 X 380 = 4§ = fy, 4ns.

(3.) 16 = .015.= 10663, Ans.

(4) 31} ct. +— 153 = $31250 — $2, Ans.

(5) $10.75 =+ .03} = $322.50, Ans.

( 6.) 162 men = .048 = 3375 men. Ans.

(7.) $19.20 = &%, 4% = $3.20, 19, = $32, 1009 =
$3200, Ans.

(8.) $189.80 = 1049, 1% = $1.825, 1009, = $182.50,
Ans. |

(9.) 16 gal. 1 pt. = 129 pt.; 129 pt. = .06} = 2100 pt.
= 262} gal. = 262 gal. 2 qt., Ans. -

(10.) 10 mi. 316 rd. = 3516 rd. ; 3516 rd. < .75 = 4688
rd. — 14 mi. 208 rd., 4ns.

(11.) 36 men = 42§, ; 19, — 36 men - 42§ = 36 men
X z¥s = {fp men ; 1009, — 84 men, Ans.

(12.) 144 sheep — 1239 ; 195 =— 144 +— 124 = 144 X
'6'54' = 515; 100% = ii’—xz-llﬂ = 1125 sheep, Ans.

Or, briefly, 144 sheep — .128 — 1125 sheep, Ans.

(13.) $6000 = .35 = $17142.857-|-.
$17142.86, Ans.

(14.) 12 pigeons = 239, of the flock; 19 =12 X §
= $ pigeons; 1007 — 450; and 450 — 12 = 438, Ans.

(15.) $10 =61%; 19 = $10 +— 61 =$1.60; 1009, =
$160, Ans.
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(16.) $25 = 621}%, or, 3 of A's; 4 =85, whole = $40 ;
$2b = 413 %, or, }35 of B's; 515 =8} ; whole = $60, Ans,

(17.) $5 + .13} = $37.50 ; this 4 $5 — $42.50, Ans.
(18) $150 —+ 48 = $3.124 = 1% ; 1009 = $312.50;
and, $312.50 — $150 — $162. 50 Ans.

(19.) 65 A. 106 sq. rd. == 10506 sq. rd. ; 10506 sq. rd. =
03 == 350200 sq. rd. == 2188 A. 120 sq. rd., Ans.

(20.) ($13 X 12) = .20 = $780, Ans.
(21.) (40ct.=-25) + 113 =& ct. X 782 == 14 ct., Ans.

(22.) 81 men = ( r§5 of % ) =81 men X 190 — 2700
men, Ans.

(23.) 75% of 609, = .045 ; $25000 = .045 — $55555. 558,
Ans.

(24.) The sister received 2 apples, which were 20% of
373% of 3349, or, L of 3 of 3 = A of all; if 2 were one
40th, 43 — 80 apples, Ans.

(25.) $3 =— 31l = 1200 — $9.60 ; $9.60 | $3 — $12.60,
Ans.

(26) 8000 bu. = 57349 ; 19 = 8000 bu. X g}y = 140
bu. ; 1009, = 14000 ba. ; this — 8000 bu. = 6000 bu., Ans.

(27) 32% of 159, of 8009 = #% of  of 8 —=1.92;
1539 < 1.92 = 801-%, Ans

Art. 239. Case TV.
_R_ =~ (14 R)
ForMuLa.—B — { S (1—R)
REMARK.—In the main, the short model operation, first under each

problem, has been followed here. The teacher will see the advantage
of having the class familiar with both methods.

(1.) $480 = 1.33} = $360, Ans.
(2) &+ 150 = 3, Ans.
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(3.) 96 da. = (141009 ) =} of 96 da. — 48 da., Ans.

(4.) 2576 bu. = (1 — .6) = 2576 bu. + .4 = 6440 bu.,
Ans.

(5.) 874 ct. = (1 — .87}) = 874 ot. = .121 =87, Ans.

(6.) 42 mi. 60 rd. = 13500 rd. and 13500 rd. = (1—.55)
— 30000 rd. == 93 mi. 240 rd., Ans.

(7) 21b. 92§ 0z. = 4122 oz.; 4123 0z. — (1 — b)) =
twice 4132 oz. = b3 2§ Ib., Ans.

(8) {5 + (1—.993) = & X 890 — 155, Ans.

(9.) $920.93% — (1—|—337%) — $220-9315 — §210.50,
Ans.

(10.) $4358.06} = (1 4-2.33}) = $4358.06} + 3} —
$1307.41Z, Ans.

(11.) 64} gal. — spirit and water = 10739, sp.; 64.5
gal. =+ 1.075 =60 gal. spirit, Ans.
719 of 60 gal. = 4] gal. water, Ans.

(12.) The whole cost of it is expressed in ratio to the
cost of the cloth :—

Cost of cloth 1009, Trimmings 309, Making of it
50%. In all 13§ of it. If $32 be 18§ of the cloth cost,
the latter = $32 = 1.80 = $17.77% ; 309, of this — $5.331 ;
50 9 of it — $8.883, Ans.

(13.) If 1 bu. make 391 Ib. of flour, 80 bu. will make
80 times 391 Ib.,, or, 3136 lb.; but for each 1 lb. this
contains for the farmer, it also contains .04 of a lb. for the
miller ; hence, it affords the farmer as many lb. as 1.04 is
contained times in 3136, which are 3138 ; and 318§ 1b. =

1.04
3188 > 196 = 15,5 bl Ans.

The same »ésult will be had if we deduct the
miller’s percentage from the 1 bu., or ascertain first the
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whole number of barrels, and make the deduction from
that. The pupil should give an analysis corresponding to
each of these operations:

1st. 391 Ib. X 80 = 3136 1b.; 3136 - 196 = 16 bl. ;
bl. = 1.64 = 155, bl., Ans.

2d. (1--1.04) x 80 X 148 = 196 = 155 bl., Ans.

(14) The number of grains is 455.6538 X 480, and
there will be, in value, as many eagles as 9 pwt. 16.2 gr.,
or, 232.2 gr. is contained times in the given sum ; but for
each one eagle it contains, it must also contain .01% of an
eagle as expense; hence, it will bring as many eagles as
1.015 is contained times in the whole number of eagles:

55.6538x480 — 928 eagles, Ans.

(15.) 2047 4 (1 —10 of 1.10) = 2047 - (1 —11) =
2047 = .89 = 2300, Ans.

(16) 6% of 509, of 46639 = .06 X % X 4% = .14;
hence, by formula, 4246} —- 1.14 = 3725, Ans.

(17.) 40 of .60 of .60 of .70 = .084; if .084 were.
taken out there must have been left .916 of it; this being
$1557.20, the whole must have been $1557.20 = .916 =
$1700, Ans. |

(18.) You had 1009 at first; giving away 4249, you
had left 57195, or, 4 of it, which is $2; one-seventh =} of -

= $1; 7 sevenths, or the whole, =$% = $3.50, Ans.

(19.) 59 from the whole leaves 959, of the whole;
this being 570,19 is 6, 100% = 600, and 59 of this =
30, Ans.

(20.) 3319 from the whole leaves 66%%, or £, of the
whole ; -8 of the % being taken, leaves #; of the , or £
of the whole; & of this remainder being taken leaves }
of it, or 4% of the whole. But this was $500; if $500
were -, the whole was $75600; 4 of this == §2500;
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of remaining $5000 = $3000, and $7500 — ( $3000 -- $500
-+ $2500 ) = $1500, Ans.

(21.) 374% =4 and 4449, — 4. The women are $ of
the men ; the children are £ of £, or 1 of ‘the men ; hence,
# of the men, ¢ of the men, and once the men, or, in all,
4% of the number of men make the number in the com-
pany, which is 87; one 18th = & of 87, or 3; the whole
== 18 times 3 — 54 men. Then, % of 54 = 24, the no. of
women, and § of 24 = 9, the no. of children, Ans.

(22.) When the stock decreased 3349, or }, there
was left 3 of it, and when this was decreased 209, or },
there remained only 4 of the £, or & of the first value;
then, when it rose 209, or }, it became ¢ of the &, or 1¢
of the first value; and, lastly, when the 1§ rose 1, it
became % of 1§, or §4 of the first value. Hence, the loss
was 34 of the first value; but as this was $66, one 75th
was $6, and the whole was $450, Ans.

(23.) It is plain that: |

1st. The brewery is worth 96¢; or 44 of the tannery.

2d. The tannery being worth 16¢; more than the
boat, or }4$ of it, the boat is worth -}-g;g, or 2§ of the
tannery.

3d. 759, or 4, of the brewery must be worth 2 of 24,
or }§ of the tannery. Hence, if the boat, or 3§ of the
value of the tannery, be traded for only 18 of the same
value, theloss is equal to 33 — 13, or 432 of the tannery.
But this is $103 ; hence, one 725th is $1, and the whole is
$725, Ans. '

PROFIT AND LOSS.
Art, 244, Cask I.
(1.) $14.50 X .14} = $210.25. Ans,
(2.) 81760 X 1.261 = $2222, Ans.
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(3.) $42540 % .11} — $4963, loss, Ans.
$42540 — $4963 — $37577, left, Ans.
(4.) $10 X 576 X 1.211% == $7000, Ans,
(6.) The whole cost is 50 ct. | #; of 50 ct., in all 55
ct. ; the profit being 259, of the investment, is } of 55 ct. ;
hence, selling price = 55 ct. - 133 ct. = 68} ct., Ans.

(6.) Following the formulas for amount and difference,
$56000 X 1.143 ¥ 1.08 X (1—.12) = $5452.92;
this — $5000 = $452.92, Ans.

(7.) The sum of the costs — $1.25 4 (160 - 160 - 80
+ 100 - 100 112 - 100 ) ¢ of $1.25 = 8129 |- 1009
= 9129, of $1.25 = $11.40. The receipts = 35 X 70 ct.
= $24.50 ; diff. = $13.10, Ans.

(8.) $150 X 1.35 = $202.50, Ans.

(9.) Cost =8 ct. But, losing {4, each 1b. I have bought
enables me to sell only .9 of a lb. But, I must realize 1.30
times 8 ct., or 10.4 ct. on that .9 of a lb.; hence, selling .9
Ib. for 10.4 ct., the price of one pound must be 10.4 ct. =
9 =113 ct., Ans.

(10.) By the formula for amount; $10000 % 1.20 X
1.20 % 1.20 = $17280, Ans.

(11.) Price to be realized, $2.50 X 46 X 11 —§$143.75;
but as this is to be brought by 40 gal., the price of one gal.
= $143.76 <+ 40 = $3.59%, Ans.

Art. 245. Case 1.

ReMARK.—The short operations here, follow the model, p. 201.

(1) $4 — $1 = §3, profit; 100% = $1, the base ; hence,
$3 = 3009, Ans.

(2.) $4 — $1 = 83, loss; 1009, — $4, the base; and 3
=+ 4 =159, Ans.
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(3.) b parts selling for 9 of the same, is a gain of 4;
hence, 4, the gain, - 5, the base, = 809, Ans.

(4.) The first outlay was $125, the second & as much,
making, in all, 1§ of $125, or $200, the whole investment.
Of this, $25 came back with the third horse, and $150 by
‘the sale, — in all, $175, leaving a loss of $25. Of the in-
vestment, $200, the $25 is 1249, Ans.

( 5.) A value decreasing 1 becomes # only ; if this § be
~increased by 1 of itself, it becomes § - 1 = the whole.
There was, therefore, no gain, no loss.

(6.) $1728— $1536 — $192 profit ; 19231536 = 12} 9,
Ans.

(7.) The 1b. sugar compares with the 1. Troy as 175
with 144 ; hence, 175 for 144 is, on the buyer’s side, a loss
of 3%, or 1759 ; on the grocer's side, a gain of 31, or
2143 %, Ans. |

(8.) $2500 — $1750 = $750 loss; 750 + 2500 = & =
309, Ans.

(9.) 209 loss leaves 80 of each 100 ; this 80 increased
by 409, or #; of itself, becomes 112 ; hence, receiving 112
for each 100 in the cost, is a gain of 12 on each 100; i. e,
1295, Ans. |

(10.) For each 100 of the cost, you receive 133% at
retail; 109, or 4, less than this is & of it, or 120;
- hence, by wholesale, receiving 120 on each 100 is a gafn
of 209, Ans. .

(11.) 15% loss leaves 85 of each 100; but 209 gain on
the whole requires the value of 120 for cost of 85; hence,
gaining 35 on 85, the rate is 35 = 85 — 418, 9, Ans.

(12.) 35 ct. 4 $2.25, amount of tax = $2.60, the total
cost; $2.85 — $2.60 = 25 ct. profit; .25 + 2.60 =98 %, Ans.
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(13.) Value in hand at first was $80; receipt exceeding
outlay by $10; the gain 10, is, of the base 80, 124%, Ans.

Art. 246. Case ITI.
(1.) $2000-+-.08=$25000; $25000-+-2000:2827000, Ans.
(2.) 350 —_ 225 = 0 — $222.22—§, Ans,

(3.) 10 ct. =~ .13% = 890 ct. = 75 ct., Ans.

(4.) $2% + .07} = $5 X I00 = $35, Ans.

(5.) $5 = .02} = $5°X 282 = $180, A’s money ;

$5 = .03% = $1560 = B’s; diff. = $30, Ans.

(6.) $2400 = 12095, 195 = $20, 100% = $2000, last
year ; this being 444%,1% — $2000 = 44§ —=$45; 1007
= $4500, year before, Ans. |

(7.) (40 = .043) — 40 = 960 — 40 = 920, the no.
sheep, Ans.

Art. 247, Case IV.

(1.) $3.85 = 1.10 = $3.50, Ans.
(2.) $5 = 1.33% = $3.75, Ans.

'(3.) $952.82 = (1 —.12) =$1082.75; $1082.75 X 1.12
— $1212.68, Ans.

(4) $238 =— (1 —.2) = $297.50, the second cost, or
first proceeds; and $297.50 = 1.40 = $212.50, Ans.

(5.) 1st cost X 1.13% X 1.24 = 2d proceeds; hence,
4318 of first cost = $3952.50; and $3952.50 X 3 - 4.216
= $2812.50, first cost; 11339 of this = $3187.50, Ans.
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(6.) Cost on delivery must have been 1.08 times the
invoice ; and proceeds = 1.16% times 1.08 times, or, 1.26
times invoice ; then, $1260 = 1.26 — $1000, Ans.

(7.) Increasing a value 1009 makes twice the value;
hence, the value was doubled 6 times, and the final value
was 2 X 2 X 2 X 2X 2 X 2 times, or 64 times, the
first, which must, therefore, have been ; of $100000, or
$1562.60, Ans.

STOCKS AND BONDS.
Art. 260. . Case L |
(1) $50 X 18 X .07} = $67.50, Aus.

(2.) $50 x 147 X .06 = $367.50 dividend : $360.50 -
50 = 7} ; hence, 7 shares and $367.50 — (7 X $50) =
$17.50 on another, Ans.

£3.) $150000 X .04} = $6750, Ans.

(4.) $100 X 50 X .18 = $900, Ans.
‘ (5) $4256000 ¢ .033 — $148960, Ans.

(6.) (875000 X .07) + $6500 = $11750, Ans.

(17.) ($25 X 24 X .06) - $.08 = 450, the no. of bu,
Ans.

Art. 251. Case 11

(1) $324 = (8560 X 72) = .09 or 99, Ans.

(2.) $16384.50 < 225000 07+ ; hence, 7%, and
$16384.50 — ( 225000 X .07 ) = $634.50, surplus, Ans.

(3.) $256484 — $79383 = $177101 net; this - 3650000
= 487, nearly, or 44%, leaving 177101 — 164250 =
$12851 over, Ans.

|



86 KEY TO RAY'S NEW

Art. 252. Case 1L

(1.) $18000 < .15 = $120000, Ans.
(2.) ($94.50 = .07) < 50 = 27 shares, Ans.

(3.) $50 X ‘gg + 826 . 50 —69 shares, Ans.

Art. 253.
(1) 8 (50 X 102 4 15) + ($50 X 1.1 ) = 93 shares.
(2.) 1.05 times first stock — stock after first increase.

1.05 ¢ 1.08 times first stock —second amount. 567 shares
= (1.05 x 1.08) == 500 shares, Ans.

PREMIUM AND DISCOUNT.
Art. 266. Case 1.

NoTE.—Nearly all the solutions under the articles of Premium and
Discount are in imitation of the formulas, and thus merely indicate
the processes. It will be to the advantage of the class, if the solutions
be placed in this manner on the blackboard, and, corresponding to the
gigns employed, explanations be required in the order of the indicated
steps. The problems are easy but the drill they afford is none the
less valuablc,

(2.) $100 X 18 X .08 = $144; $1800 — $144 — $1656,
Ans. |

(3.) $1800 x .04} — $81; $1800 |- $81 — $1881 : $1881
— $1656 = $225  Ans. ‘

(4.) $50 X 62 X 1.28 = $3968, Ans.
(5.) $560 X 47 X (1 — .30) = $1645, Ans.

(6.) $150 x .003 = $1.12} ;- $150 |- $1.12} — $151.12},
Ans. ' ' '
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(7.) $2568.45 X 1.005 = $2581.29-, Ans.

(8.) $425 X .03 = $12.75; $425 — $12.75 — $412.25,
Ans. ‘

(9.) $5 X (1 —.06) = $4.70, Ans.

(10.) $50 X 40 X (1 —.10) — $50 X 32 X 1.05 =
$120, Ans. | |
(11) 850 X 98 X (1 —.15) —8$4000 X 1.00§ = $140,
Ans. | |

(12.) $50 X 56 X (.763 — .69) = $210, Ans.

(13.) $50 X 84 % (1.06 —.91) = $630, Ans.

(14.) $8651.40 X (1.011 — .99} ) = $151.3994, or
$151.40, Ans.

Art. 257. Case II.

(1.) $2401.30 —$2360 — $41.30 premium ; 41.30 < 2360
= 12%, Ans.

(2.) 850 X 112 — $3640 == $1960 ; 1960 = 5600 = 35%,
Ans.

(3.) $5600 X .08 — $448; $448, the gain, - $3640, the
investment, — 12/4,9;, Ans.
(4.) $5936 — $3640 = $2296 ; 2296 —- 3640 = 631;% ;
$5936 — $5600 — $336 ; 336 — 5600 = 675 * Ans.
(5.) 124% + 6339 = T5.5%, Ans.
$50 ¢ 280 — $1000 x 12 x 1.07

(6.) $50 > 280 = 8%%, Ans.
$2664 X (1 —.04) — $260 __ ,,

(7.) 5250 = 2%, Ans.

(8 $50 X 58 X 1.40 — $4000 __ 149, Ans.

$4000
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(9.) (85 — $4.60) = $5 — 89, Ans.

2600 — 508.03 — $2
(10 ® (8200808 —$25.08) _ yy0 us.

Art. 958, Casg IIIL

(1) 36 ct. —'—2_.48013__1%,. 100%——$48 Ans.’
(2.) $117 = 21 x 100 = $5200; $5200 = $50 = 104
shares, -Ans. See Art. 86.

(3.) $93.75 = 74 ¥ 100 = $1250; $1250 = $60 = 25
shares, Ans.

(4) 81% —43% == 34§% advance ; $345 + 3% X 100 =
$9200 ; $9200 = $100 = 92 sghares, Ans.

( 5.) For each $1 in the par value, the buyer gains 17}

ct.; then, $192. 520—" 175 99 shares, Ans.

(6.) $10.36 = 7 X 100 — $1184, Ans.

(7.) 429, — 69, =— 369 ; $666 =36 X 100 = $1850
stock ; $1850 = $50 — 37 shares, Ans. .

(8.) Each 90 ct. of my money bought $1 of the stock,
and when the latter hecame worth $1.05, the sale brought
108 of the first money. But it required $1.02 to buy $1
of the second stock ; hence, the face of the stock I could
have bought, would have been 142 of 125 or 11§, of my
first money. But I did not obtain so much, having paid
- out $33, which would have bought $32.£ of the second
stock. If I could now receive $32&,, I should have }1§ of
my first money, but to receive $21.8; less, (or only $11),
would be to have }4$ of it; this can be true only because
&% of the first money — $218;; one 1563d of it is 5 of
$218, or $33, and 133 of it must be 153 times $§3, or
$148.50, Ans.
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Art. 259, Case 1V.

(L) 100 + 1} = 101}; $2861.45 - 1013 X 100 =
$2819.16, Ans.

(2) 100 —26 =174; $1591 =74 X 100 = $2150 ; $2150
-+~ $50 = 43 shares, Ans.

(3.) 100 — % =99%; $6398.30 — 99} X 100 = $6430.45,
Ans. |

(4.) 100 —5=095; $2375--95 X 100 = $2500, Ans.

(5.) $500 X 17 = $8500 ; $8500 X 25 = 100 = $2125 ;
$8500 — $2125 = $6375 ; 100 | 6} = 1061 ; $6375 + 106}
X 100 = $6000 ; $6000 =~ $100 — 60 shares, Ans.

(6.) 100 + § = 1008 ; $7567 - 100§ x 100 = $7520,
Ans.

(7.) $3172.64 = (1—.011) = $3212.80, Ans.

(8.) $100 X $54 — $5400; $5400 X 12 = 100 — $648 ;
$5400 — $648 — $4752; 100 4 } — 100 ; $4752 - 1001
X 100 == $4740.15, Ans.

(9.) $1000 X 72 = $72000; $72000 X 6} —+ 100 —
$4500 ; $72000 - $4500 = $76500 ; 100+ 2 = 102 ; $76500

= 102 X 100 == $75000; $75000 = $500 = 150 bonds,
Ans. :

COMMISSION AND BROKERAGE.

(1.) $268.40 is the whole collection ; 5% of each dollar
collected leaves 95 ct., in each dollar, to be paid over, —in

all, %5; of $268.40, which is $254.98, Ans. -
H. K. 8
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(2.) ($7.50 X 650 4 $1.25 X 35 X 28) x .02} = $137.25,
Ans.
( 3.y 365647 1b. = whole.
16875 % .06 X .03 = 30.375 1st. com.
19672
8246 % .06 X .03 = 12369 2d «
11426 X 053 X .03 = 18.85293d  «
61.596+
Ans., $61.60 whole ¢«

(4.) $648.75 X .08 = $51.90, the fee ; $648.75 — $51.90
— $596.85, Ans.

(5.) For each $1 of the debt he accepts 80 ct. ; keeping
59, of this, or 4 ct., he pays over 76 ct. for each $1 of the
debt ; then, $1346.50 X .76 — $1023.34 ; $1346.50 x .04
= $53.86, Ans. |

(6.) $950 4 $575 - $120 — $1645, purchase; 339 of
this — $54.83, com. ; $1645 - $18.25 J- $36 &80 |- $54.83 —
$1754.58, the whole bill, Ans.

(7.) $27814.60 X .03} — $973.51, Ans.
(8.) $6231.25 X (.0276 4 .035) — $389.453, Ans.
(9.) $500000 X 054 X .01} = $343.75, Ans.

(10.) $14902.50 X (.01} - .02%) = $614.724
$614.73, Ans.

(11.) $3850 X .00§ = $26.061, Ans.

(12.) The broker must first take 1} of $4642.85, or

$52.234-; and I retain 249 — 13%, or 1§% of $4642.85
= $63.84 nearly, Ans.

Art. 263. Casg 1l

(1.) $50 - ( $1200 1 $50) = 49, Ans.
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(2) $6.433 < 800 — $5021.25
) $6.43% < 800
This is the same as

amount — net proceeds _ commisgion
amount amount

(3.) $19017.92 — $553.92 — $18464, the cost of build-
ing, alone ; $553.92 = $18464 — 39, Ans.

(4.) Similar to the 3d, and the form is, $148.72 =
( $5802.57 — $76.85 — $148.72) = 2589, Ans.

(5.) $52.50 = $1050 = 59, Ans.
(6.) $169.20 - $8460 — 29, Ans.

(7.) $6.92 = ($62.28 -} $6.92) = 109, Ans.
(8.) $38.40 = $6400 = .006 = 39, Ans.

(9.) $24.16 - $2416 =19, brokerage ; and ( $24.16 4
$42.28 ) - $2416 = 239, com., Ans.

= 249, Ans.

— rate.

Art. 264. Case IIL

(1) $3500 = .024 — $140000; $140000 — $3500 =
$136500, Ans,

(2.) If $1733.45 = 109 or &; of the gross receipts, it
can only equal } of the net receipts; $1733.45 X 9 =
$15601.05, Ans.

(3.) Including the expense of packing, the whole com-
mission was $2376.15 - $1206.75 — $3582.90 ; as this is
13%,1% is $2388.60, 1009, is $2388.60, the cost ; and there
were as many lb. as 4} ct. is contained times in this sum,
that is, 5308000 Ib., Ans. Or, written thus:

( $2376.15 4 $1206.75 ) =+ (8.04} X .015) = 5308000,
the number of 1b.

(4) ($64.05 = .00%) — $64.05 — $7255.95, Ans.
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(5.) $156 «— .01} — $12480; $527.10 - $156 4 $12480
= $13163.10, whole cost; $12480 - 10400 — $1.20, cost
per bu., 4ns. - ‘

(6.) 2% —%% —14% ; $107.03 +— .013 = $6116, sale ;
$6116 x .021 — $107.03 = $30.58, brokerage; $6116 —
($107.03 4 $30.58) = $5978.39, proceeds, Ans

Art. 265 Case IV.

(1.) $207.60 =— (1— 04)_$21625 $216.256 X .04 =
$8.65, Ans.

(2) $1000 = 1.025 = $975.609, or, $975.61—, Ans.

(3.) $5639.61 — $56.85 — $482.76, the cost 4+ commis-
sion ; hence, $482.76 = 1.01% — $476.80, Ans.

NoTe.—Sometimes the one rate of the formula, is made up of differ-
ent rates. See the two examples following, and those under Art. 270.

(4.) Whole cost =+ (1 - rate) = cost of the sugar;
$1500 = (1 4 .02% 4 .02%) = $1429. — $1431.98, Ans.

(5.) Net proceeds = (1 — rate) — receipts; thus,
$2448.34 - (1—.023 — .02} ) —$2448:54 — §2584. Priee
per 1b. = $2584 —+ 20672 = 12} ct., Ans.

(6.) The agent had 5 ct. out of each $1 in the receipts,
leaving 95 ct. proceeds. But the proceeds consisted of two -
parts ; one part, a commission, was 145 of the other part,
an investment. Hence, if the proceeds were 102 parts,
the agent would have 2 of them, that is, his commission
was 135 of the proceeds. Therefore, for each $1 of the
receipts the agent had, first, 5 ct., secondly, 35 of 95 ct. ;
both commissions making $;f+ for each $1 of the receipts.
Hence, there were as many dollars in the whole as $J is
contained times in the whole $210 commisgion ; $210 =
= =9%3060 ; and whole cost, $3060 — commlssmn, &210
= $2850, cost of sugar, Ans.
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(7.) Out of each $1, the agent keeps 3% ct., puts in
flour 66% ct., and keeps also 149, of 66% ct.; in all, the
outlay is $.03% 4 $.01 | $.668 = $.713, leaving out of
each $1, simply $.28%; hence, $432.50 < .28% — $1500,
flour ; then 3}% of this = $52.50, commission ; cost of
coffee = § of $1500 = $1000; and 1} of $1000 = $15,
‘commission, 4ns.

(8.) In each $1 in the value of the pork, the principal
could claim 96 ct., and of this, there would be £44,, to be
expended for brandy. [ See Formula, and Ex. 6.] -Hence,
for each $.3§, contained in $2304, there was $1 in the
value of the pork;

$2304 — 94, — $2430, Pork,
$2430 x .04 = $97.20, 1st Com.,
$2304 % .013 — $28.80, 2d Com.

(9.) $6.20 X 1400 = $8680; ( $8680 X .96 — $34.16)
= 1.015 = $8176, Ans.

(10.) On each $1 in the value of the corn, the agent
received 3 ct., and there was a proceeds of 97 ¢t. This 97
ct. was a sum to be divided into two parts, one of which
was 39, of the other, or, simply 35 of the proceeds.
Hence, in all, the agent took ;&4 of the corn, and ;$5 of
% of it ; making together {234 -+ 134, or 1§z of it; if
this were $12, one 103d of it was $2, and the whole $206,
Ans.

(11.) The proceeds being &% of the flour, he lost by
commission #+ of that, or ;3§ of the flour. Then since
the investment without the $4.20, was 1¢§ of the proceeds,
he lost 3% of 184 of &8; of the flour, or %% of it. But
he lost in the first transaction 45 of the flour; in all, of

the flour, he lost 145 + £% + i3t OF 1348w of the flour.
Of the $4.20 he lost, first, 135 of it, or $-8:42 ; secondly, he
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lost 3% of 199 of $4.20 — $;1%; ; therefore, on his money,
$4.20, he lost, $-8:29 | 814 — §22, %ﬂ Taking this from $5,
we have $-187:-60 the loss, equal to {323, of the flour ; then
tosop of the flour must be $;:3%, and 13294, or the Whole
worth of the flour, — $53, Ans.

STOCK INVESTMENTS.

Art. 269.  Uase L

(1.) $28000 — .70 — $40000, par value; $40000 .08
= $3200, Ans.

(2.) $100962 - 1.063 — $94800, face value; 69 of this
— $5688, income. Premium saved — $5688 x .003 —=$7.11,
Ans.

(3.) $10200 = .30 = $34000 par; dividend = $34000
X .06 = $2040, the income, Ans,

(4.) $36000 <- .40 = $90000 par; 4% of this = $3600,
Ans,

(5.) Each $1 invested in the first buys $143,, or $299,
and yields $29% X .06 — $.3;, income; each $1 in the
second buys $149,, or $82%, and yields $§43 < .04} = $ 3¢
income. The former exceeds the latter by $:84$1, Whlch,
of a dollar, is $34138% = 113343 %, Ans.

( 6.) The brokerage is estimated on the same base with
the premium or discount; hence, in one case the dollar
costs 601 ct. in the other 754 ct. Hence,

$( 10000 = .605) X .05 — $826.44625
$( 10000 =~ .755) X .06 — $794.70186
59 stock is  $31.744- better, Ans.

Art. 270. Case IL

(1.) $46000 — $56.50 — $45943.50; and 45943.50
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1.09 = $42150, par of stock. Income = $46000 X .05 -
$1072 = $3372; $3372 +- $42150 = .08, or 87, Ans.

(2.) $64968.75 X .044 = $2677.50, income; $64968.75
+ 1.03} = $63000, cost ; $2677.50 - $63000 = 43, Ans.

(3.) Each $1 of stock cost, in all, $1.084; 4- $.001 =
$1.0835; hence, the whole stock — $9850 — 1.0835 —
$90901¢ ; the income, $500, - cost, $3090}1¢ = 539, Ans.

(4.) $2075 being 5%, 1009, or the whole farm value,
— $41500 ; stock income — $4100 ; $1.02 | $.005 = $1.025,
the cost of $1 in stock. Proceeds of farm — $41000;
$41000 — par of stock, and $4100 = $41000 — 1019, Ans.

(5.) $122400 — (1.01% + .00%) =$120000, par of stock,
yielding $120000 x .04} — $5000; $122500 = (1.03}
004) = $122500 . the income being $2500, the rate =

$2500 = $132500 — 108 — 2807 Ans.

A rt 271, Case 111

(1) (300 = .04) x .92 = $6900, Ans.

(2) ($180 = .05) X .75 = $2700, the money in hand ;
($180 = .06) X 1.02 = 83060, cost of state stock; $3060
— $2700 — $360, Ans.

(3.) 81 of R. R. stock costs 80 ct. ; 6 ct. = 80 ct. =.075;
$390 - 075 = $5200, Ans. |

(4) Each $1 invested in the first buys $12, and yields
$12 X .024 = $4; income ; each $1 invested in the second
buys $129 and yields $120 X .03 — $;3; income. The
incomes are as -166% and 100; hence, the former is § of
the latter; that is, it contains $5 as often as the latter
contains $3. But as the first income is 3 of the invest.
" ment, for each $5 in that income there must be $180 in
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the investment; and, in like manner, for each $3 in the
second income there are $85 in the second investment.
Then, the incomes being as 5 and 3, the investments must
be as 180 and 85, or, the smaller, L1 of the larger; that is,
the smaller is 1% of the difference between them, and,
therefore, equals 1 of $11400 =$10200. The larger —
$10200 - $11400 — $21600, and both == $31800, Ans.

Algo, income of first = 4 of $21600 = $600; of
the second, g of $10200 — $360 ; and the whole income =
$960, Ans.

(5.) $21600 x 998 — $21465, proceeds. The income
being $840, the face of the stock must be $840 — .06 =
$14000, at 80% costing $11200, Ans.

Also, §21465 — $11200 — $10265, for land; hence,
the no. of acres = $10265 =~ $30 — 342}, Ans.

(6.) Each $1 invested in Phila. 6's, bought $1 — ( 1.15}
+ .003) =819%, and yielded $;5; —$3; ; each $1 invested
in U. P, T's bought $1 = (.89} .00 ) = $12, and yielded
$+5%5- The latter investment was 3 times the former. The
former income was 3; of the investment ; the latter would
have been l; of the same investment, but was 3 times i,
or 44 of it; hence, both incomes were £; -+ 74, or 134 of

the first investment, which, therefore, was $$§ of $9920 =
$34800, Ans. Also, $34800 X 3 — $104400, Ans.

(7.) Each $1 paid for 6 per cents bought $}¢2, and
yielded $:8x; each $1 paid for 4 per cents bought $13%,
and yieided $53=; in the former case the investment Was
115 of the yield, in the latter an equal investment would
have been 225 of the yield ; hence, if the yields be equal,
the costs are as 115 and 225, or as 92 and 135, therefore,
the smaller is $% of their difference, and the larger 138
of that difference; 3 of $430 — $920, and 158 of $430 =
$1350, Ans.
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Art. 272, Case 1V.

FORMULA.—E'_I_)_’ =R. L

M.V,

(1.) By formula, % = 209, Ans.
(2.) By formula, 180 =541 %, Ans.
(3.) In the first, $1 buys $1%9%, and the income is 49,
~ of this, or §,%, which is 4;45;% of the investment. In
the second, $1 buys $14¢, and the income is 449 of this,
or $3315, which is 4189 of an equal investment. Taking

the difference, we find the second better by 35,%, Ans.

(4.) Loan brings  per yr. 659 of $30000 = $1950.
Preferred stock 5% of §39900 — §1973.68

Panama stock “ 849, of $39900 — §2040.
Hence the best is the Panama stock, Ans.

(5.) Each $1 of the stock costs $1.05% -+ $.013, or $1.07 ;
the yield of that $1 is 8 ct., and hence, the income is 1§~
of the cost, or T34 %, Ans.

Art. 273, Case V..

FORMULA.—%% — M. V.

(1.) By-formula, § =120, Ans.
- (2.) In 1st. $1 buys $19, yielding $12 x .04 = 5§ ct.

«gd « o« g0« §10 % 05 =6 ct.
«3d « o« $10 «  $10 5 06 = 63 ct.
“ 4th « « $10  « 10 % 10 =8} ct.

The last yields the highest income.
(3.) By analysis, thus:
49 of the face =79, of the market value; hence,

the face = 1 of the cost; then, $3430 being % of cost, 3 of
H. K. 9, ‘ "
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cost = $490, and the whole cost — 4 times $490, which is
$1960, Ans. '
By formula, 4 x 3430 ==1960; .-. $1960, Ans.

(4.) By formula, $§ — $1.12}, the market value of $1 ;
hence, a premium of 12}, Ans.

(5.) $500 X 2 = 0653, = $16650, the whole cost.
$500 + .10  =$5000, face of state stock.
$500 - .04 — $12500, face of R. R. stock.

The cost of a state stock share — 1209, or § the
cost of a R. R. share of the same face.

Now, had the R. R. shares been just so many as the
state stock shares, the cost of the R. R. stock would have
been # of the other cost; but as the R. R. shares were 2}
times as many as the others, the cost of R. R. stock was 2}
times § of the other cost. Hence, the R. R. investment
was 43 of the investment in state stock ; the sum of the
two investments must have been $I of the cost of the
state stock ; hence,

Tlf‘e SI?tIg. stoc(‘:k co‘s‘t %g tz‘f' $16‘E‘i50 z ﬁ?gg?}z } Ans.

ReEMARK.—The teacher should call attention to the compound ratio
presented in this problem.
Par of state stock to parof R.R.as 2: 5.
- In value, $1 ‘ “ $1 “ K« 6: 5,
Whole value “ “ ‘“ whole value® “ 12:25.

( 6.) By formula, § =55§%, Ans.

INSURANCE.
Art. 276. Case L

(1.) § of $24000 =$15000; $15000 X .02} = $337.50 ;
% of $36000 = $24000 ; $24000 X .01} = $270; $337.50
$270 — $607.50, Ans.
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(2.) ($2500 - $600 ) X .006 — $18.60, Ans.

(3.) $28000 X .013 — $490, Ans.

(4.) $32760 X .008 = $262.08, Ans.

(5.) $1800 % .003 % 10 = $135, deposit; $135 X (1 —-
.06) = $128.25, received, Ans.

(6.) ($1275 x .00§) 4 $.75 = $7.83, Ans.

(17.) $25000 X .009 = $225 ; £ of $10000 = $80 ; $5000
X .01 = $50 ; $225 — ($80 4 950 ) — $95, Ans.

Art. 277, Case 11

(1.) % of $4800 = $3200; $19.20 x 100 = $3200 =39,
Ans. '

(2.) $234 — $1.50 — $232.50 ; $232.50 X 100 — $18600
= l-i-%, Ans.

(3.) $46.92 — $2.50 — $44.42 ; $44.42 X 100 — $2468 —
.018 nearly, or 149, Ans.

(4.) $18000 4- $15000 = $33000; $42000 — $33000 —
$9000 ; $18000 x 24 +— 100 = $450 ; $15000 X 3% =100 =
$570; $9000 x 4% < 100 — $420; $450 - $570 - $420 —
$1440 ; $1440 x 100 - $42000 =339, Ans.

(5.) $10000 X 3 4 $5000 — $35000 ; $45000 — $35000
= $10000 ; $262.50 x 100 = $10000 = 2.625 = 2%, Ans.

(6.) 2% of 3 is $%; 23% of Lis§%; % + 2% =

3% Y %—4% %—w% ; 1 —32— 1=, for ;I receive
#5% on the whole; for J, 4 of 3;9 ; for the whole, 22 of

6% = T1% Ans.

Art. 278. Case 1L

(1.) $118 + .004 — $14750, Ans.
(2.) $411.375 + .016 = $27425, Ans.
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(3.) ($42.30 - .9) X §= 87520, Ans.

(4) 3 of 25=4%; 2}% — 3% = 1% ; $197.13 + .003 =
$26284, Ans.

(B8 187 of +=14%; 13% of 3% =1%; t++=
18, 89 —13% = % ; $58.11 +-.003 = $19370, Ans.
(6.) $10000 x .02} —$212.50,and 1% of $8000 =$140 ;
in all, paid out $352.50; realizing $207.50, my whole
receipt must have been $560 ; $560 — .02 = $28000, Ans.
(7.) Mutual paid £ of value  $% of % of it = &% ;
“ rec’d from Union % and from owners

1% of gof it,= - - - -
¢« lost the diff., or, 582 of value.

Union paid % of value, received 34 of value; lost
& This is, then, £22 of value less than Mutual lost;
hence, £%2 of value = $49000 ; . -. value —= $150000 ; own-
ers lost 4 of $150000 -\- 19 of % of it, = $51750, Ans.

TAXES.
Art. 281. Case 1.

(1) $486250 X & -~ 100 = $3792.75, Ans.

(2.) $3800 < & <+ 100 =—$36.48 ; $36.48 + $1 —=$37.48,
Ans.

(3) (4)
Tax on $6000. is $75.00 Tax on $10000. is $125.00
“ 800. <« 10.00 ¢« 400, « 5.00
“ 10, « 125 ¢ 20, « .25
“ 5., « 062 “ 4, « .05
“ 30 « 004 « D0 « 006

Ans. $85.19 % 2polls «  3.00
: Ans. $133.31
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(5.) The difference = 9 times B’s tax.

By table, tax on $20000. = $250.
¢ “ 5000. = 62.50
¢ ¢ 100. = 1.2
“ ¢ 30. = 375
¢ ¢ 5. = .0625
$314.1875

9
$2827.69—, Ans.

Art. 282. Case II

(1.) $19.53 = $2604 = g% — 175 ct. on $100, Ans.

(2.) $1.25 X 1742 = $2177.50; $66913.54 — $2177.50 =
$64736.04 ; $64736.04 - $6814320= 95 ; hence, 95 ct. on
$100, Ans.

(3.) $5670 — $350000 = 13}, or $1.62 on $100, Ans.

(4.) ($50.46 — $.150) < $8704 = %%, or 564 ct. on
$100, Ans.

Art. 283. Case III.

(1.) $66.96 <+ 1% 100 = $3720, Ans.
(2) $564.42 —— A8 X 100 = $122700, Ans.
(3) $71.61 1.8 X 100 = $5425, Ans.

(4.) $4000 — $1024 = $2976; $2976 + %f; X 100 =
$1240000, Ans.

(5.) 24% of 16% = $% ; $26.04 + % X 100 = $6510,
Ans, |
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Art.. 984 Case 1IV.

(1) 100 — 15 = 9833 ; $125127.66 = 98}% X 100 —
$126840, cap. ; $126840 — $125127.66 — $1712.34 tax, Ans.

(2.) 100 -2 =102 ; $7599 = 102 X 100 — $7450, Ans.

U. S. REVENUE.

Art. 287%. Case L
(1) ($5.65 3 24 + $2.25 X 36) X .35 = $75.81, Ans.
(2) $.40 X 45 X 36 = $648, Ans.

(3.) $16.50. 25 X .50 = $206.25
$3 X 25 = 5.
$281.25, Ans.

(4.) 6 cwt. 2 qr. 18 1b. = 746 lb. ; 36 such boxes weigh
26856 1b. ; duty at 2 ct. per 1b. $5637.12; ad. val. duty =
$.02% % .25 X 26856 — $167.85 ; both — $704.97, Ans.

(5.) ($2.56 X 575 X .35) -+ $.50 x 1154 = $1092.20 ;
($1472 -+ $1092.20 - $160.80 ) X 1.15 < 575 = $5.45, Ans.

(6.) (112 times $.05 X 20) X .22-% == $25 per ton, Ans.

(7.) Duty on 3724 1b,, 10 ct. per 1b., = $372.40
Ad val. 119, on $.23 X 3724 = 94217
$466.617

909, of $466.617 = $419.96—, Ans.

(8.) 1120 < 1} X $.23 = $322, value ; ad. val. duty =
409, of $322 — $128.80; this, with $112, specific duty,
makes $240.80; whole cost = $562.80; required sale —
'1.25 times $562.80, or, $703.50; and $703.50 =- 1120 =
$.621% per yd., Ans.
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Art. 288, Case II.

(1.) $1473.80 -$3684.50 = 409, Ans.

(2.) ($10285.31) — $7618.756 ) — $7618.75 — 36%, Ans.

(3.) $.52 40 X 63 =9$1310.40, value ; $.05 % 40 X 63 =
$126 ; $453.60 — $126 — $327.60; ad. val. duty ; $327.60
<+~ $1310.40 =} =259, Ans.

Art. 289. Case IIL

(1) $575.80 - .25 — $2303.20 ; sum - $2879, Ans.

(2.) $2970 - 1800 - .60 — $2.75, cost; and, ( $2970 -
2.75 % 1800 ) X 1.20 = 1800 — $5.28, Ans.

(3.) $151.20 = 20,5 — $748.80, invoice; 15 X 144
(1561.20 <+-.35 ) =5, bottles to gal. ; and $( 748.80 - 151.20)
X 1.20 = (15 X 144) =50 ct. per bottle, Ans.

Art. 990. Case IV.

(1.) $2.50 X 1200 = $3000, spec. duty ; $1000 X .60 =
$600 ; these, with $75, make $3675 without invoice and ad.
val. duty ; $13675 — $3675 = $10000 ; this being 12569 of
invoice, the latter is $10000 -~ 1.25 =— $8000 for 100000
cigars, or $80 per thousand, Ans.

(2.) $45 — $10 = $35, cost, excluding spec. duty;
hence, $35 = 1.25 times invoice, which .. is $35 — 1.25 =
$28 per ton, Ans.

(3.) (6.5 X3 X 2.8) cu. ft.=54.6 cu.ft. ; at 50 ct. per ft.,
spec. duty == $27.30, making, with ad. val. given, $48.10,
and leaving $81.90 = 1.20 times invoice; hence, invoice
= $68.25 ; $68.25 = 54.6 = $1.25, price per cu. ft., Axs.
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INTEREST.
Arto 295. CasE 1.

Formvra—I =P X R x T.

REMARK.~~The model on p. 245, Higher Arithmetic, is followed
here; 5 or any greater figure in mill’s place is counted 1 ct. in the
answers.

1. $178.63 X .07 X 223 = $31.12, Ans.

2. $6084.25 < .045 X 11 = $342.24, Ans.

3. 64.30 X .09 X 1157 = $10.83, Ans.

4, $1052.80 < .10 X 4 = $8.19, Ans.

5. $419.10 .06 X 32— $17.88, Ans.

6. $1461.85 .10 X 6197 — $964.01, Ans.

7. $2601.50 % .07% X 3 = $39.02, Ans.

8. $8722.43 ¢ .06 x 5} — $2878.40, Ans.

9. $326.50 X .08 x & — $2.76, Ans.

10. $1106.70 X .06 X 434 — $271.33, Ans.
11. $10000 .06 X xis = $1.67, Ans.
Art. 297,
(1) (2)
1532.45 78084.50
__ 12 _ 8
183.8940 14055.21
9 | 2
1655.046 28110.42

2m. =% 30.649 4m. =}| 4685.07
6da. = 3.0649 24 da.—} | 937.014
lda. =% 5108 b da.—= 4| 195211

. $1689.2707, Ans | $33927.72, Ans.



HIGHER ARITHMETIC.

105
(3.) (4.)
$512.60 $1363.20
.07 01}
35.8820 34080
2m = | 59803 136320
6 m = } | 17.941 30 da. — | 17.0400
18 da. = 4| 1.7941 6 da.=1| 3.408
$25.72, Ans 3da.=13}| 1.704
$22.15, Ans.
$402.50
.06
90 d. = | 24.15
10 d. =4 | 2.683
$26.83, Ans.
(6.) (7)
$6919.32 $990.73
.06 07
415.1592 69.3511
| 7 6 m.= 1 | 34.6755
2906.114 3 m.— } | 17.3377
6 m.—3%| 207.579 10 da. =— 4 | 1.9264
$3113.69, Ans. 9 da. = ;| 1.7337
$55.67, Ans.
(8) (9.)
$4642.68 $13024
15 10
696.4020 1302.40
4 m =} | 232134 6 m. = % | 651.20
1 m —}| 580335 3 m =% 32560
15 da. = } | 29.0167 10 da. = | 36.177
2 da. = | 3.8689 3da.=| 10853
$323.05, Ans. $1023.83, Ans.
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(10.) (11.) (12.)
$615.38 $2066.19 $92.55
.20 30 .05
123.076 619.857 4.6275
4 8  3m.=1[1.1568
492.304 1859.571 124, — & 1542
6m.—} 61.538 6m.— 3} 3099285 104 — 1| .1285
4m.—3} 41.025 2d. =g 3.4436 $1.44,
1m.=1 10.256 $2172.94, Ans. Ans.
6d. =3 2.051
$607.17, Ans.

(13.) 117d. = 33 m.; int. of $1 = $.01} X 3§ =
$.0585 ; required amount = $757.35 X 1.9585 = $801.65,
Ans. |

(14.) Time, 16 m. 21 da.; $.167 — int. of §1 at 12% ;
3 of $1883 x .167 == $157.2305; am’t — $1883 |- $157.23
= $2040.23, Ans. |

(15.) Int. of $1 = $.01 X §} = $.0173; req. am’t =
$262.70 ' 1.017% — $267.34, Ans.

(16.) Find int. at 129, then —+ 12 and X 73, thus:
$5684.48 > 133 x T:5 = $16.19; am’t = $600.67, Ans.

(17.) $3.9228 = int. for 1 mo. at 19, ; $3.9228 X I} X
§ —$23.21, int. at 239 ; $392.28 | $23.21 —=$415.49, Ans.

(18.) $7302.85 < 385 — $444.26, Ans.

(19.) $1000000 X -9 X y == $479.45, Ans.

(20.) $5064.30 X .07 X 73 < 12 = $218.609
$218.609 + 73 — 2994
$215.61, Ans.

(21.) Time=40 m. 4 d.; int. at 4% = of $12500 X
2004 —= $1672.22, Ans.
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(22.) Time =19 m. 19 d., int. = $460%.15 X I of
098% = $5627.19; am’t —= 5130 34, Ans,

(23.) Time = 93 m. 20 d.; int. — $13682.45 % .468}
== $8543.93, Ans.

(24.) Received $876459.50 % 2.1 x .01} — $27608.474
Pard $106525.20 .06 = 6391.512
Gain = $21216.96

Ans.

(25.) Receives $100 ¢ 1.1 X .02 X 11 — $24.20
Pays $100 ¢ .06 = 6.
Gain = $18.20, Ans.

- (26.) £493.8% X .06 x 13 —= £49.38% = £49 7s. 8d.,
Ans.

(27.) £24.933 X .06 X 12 = £1, 24683 — £1 4s. llid
Ans.

(28.) £25 x .05 X 2} = £2.18F — £2 33, 9d., Ans.

(29.) £648.7756 x .05 X 31§ = £15.6417 = £15 12s.
10d., Ans.

Art. 298. Case 1I.

(1) Int. of $1200 for 1 yr. at 10% = $120; $1800 —
$1200 = 3600 ; $600 + $120 =5. Ans. 5 yr.

(2.) $470.90 —$415.50 — $55.40; 1nt. of $415.50 for 1
yr. at 10, —$41 55 ; 35540—$41 55 =1% yr.=1 yr. 4
mo., Ans.

(3.) $4122.15 — $3703.92 — $418.23 ; int. on $3703.92
for 1 yr. at 895 — $296.314; $418.23 + $296.314 — 1.41144
yr. = 1 yr. 4 mo. 28 da., Ans.

(4.) To double itself it must gain 1009 , 100 divided
by 4%, 6, 74, 9, 10, 12, 20, 25, and 30, glves 22%, 164, 133,
11}, 10, 8%, 5, 4, and 3} yr., Ans.
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(5.) It must gain 2009, ; 200 divided by 4, 10 and 12,
gives 50, 20 and 168 yr., Ans.

(6.) $1480.78 — $1374.50 — $106.28 ; int. of $1374.50
for 1 yr. at 109, = $137.45; $106.28 + $137.45 —=.7732 yr.
=9 mon. 8 da., Ans.

(7.) $4007.64 — $3642.08 — $365.46 ; int. of $3642.08
for 1 yr, at 129, — $437.05 ; $365.46 < $437.05 — .8362 yr.
—10 mon. 1 da., Ans.

(8.) Int. of $175.12for 1 yr. at 6% = $10.507 ; $6.43 —+
$10.507 — .612 yr. — 7 mon. 10 da., Ans.

(9.) Int. of $415.38 for 1 yr. at 7% =$29.077; $10.69
=+ $29.077 —= .3676 yr., X 365 == .34 da., Ans.

Art. 299. Case IIL

(1.) Gain = 200 on 100; 200 divided by 5, 10, 15, 20,
26 and 30, will give 40, 20, 13}, 10, 8 and 639, Ans.

(2.) Gain =300 on 100; 300 divided by 6, 12, 18, 24
and 30, gives 50, 25, 16§, 124, 109, Ans.

(3.) Int. of $35000 for 1 mon. at 195 — $29%; $175 -+
$29% -— 6 ; hence 6%, Ans.

(4+) Int. of $29200 for 1 da. at 195 — $333 — 80 ct.;
$6.40 = 80 ct. =8; hence 89, Ans.

(5.) Int. of $12624.80 for 3 mon. at 1% — $31.562 ;
$315.62 + $31.562 =10 hence 109, Ans.

(6.) 100 —40-=60; b X 2 =10, that is 109, on what
cost 60% ; %‘8‘ —= 4= .16%— = 16%%, Ans.
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(7.) %% + 4% =1.1% ; 119 of $8250 — $90.75 ;
$750 — $90.75 — $659.25 ;

Int. of $8250 for 1 yr. at 19, = $82.50 ;
$659.25 - $82.50 —=8—; hence 89, —, Ans.

Art. 300. Case IV.

(1.) Int. of $1 for 1 yr. at 69 =6 ct.; $1500 + .06 =
$25000, Ans.

(2.) Int. of $1 for 2 yr. 6 mon. at 5% = $}; $1830
¥ = $14640, Ans.

(3.)- Int. of $1 for 1 mon. at 9% =} ct.; $45 =+ .00} =
$6000, Ans.

(4) Int. of $1 for 68 da. at 19, a mon. = §£ ct.; $17 =+
0084 = $750, Ans.

$656.25
0333

(6.) Int. of $1 for 9 mon. 11 da. at 109 =74} ct.;
$86.156 — 0738 — $1103.70, Ans.

(5.) — $25000, Ans.

(7.) Int. of $1 for 112 da. at 770 9% ct. ; $313.24 -
009§ = $14383.47, Ans.

(8.) Int.of $1 for 7 mon. 14 da. at 6% = $§%. ; $146.05
= $89,. — $3912.05, Ans.

(9.) $58.78 = (.04 X 111) — $1125.57, Ans.

(10.) Int. of $1 for 5 mon. 25 da. at 79, =$.0340277;
$79.12 —+ .0340277 — $2325.16, Ans.
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Art. 301 Case V.

(1) Am’t of $1 for 2 yr. 3 mon. 12 da. at 69 — $1.137;
$1367.84 + 1.137 = $1203.03, Ans.

(2.) Am’t of $1 for 10 mon. 26 da. at 109 = $1.094;,
$2718.96 — 1.094; — $2493.19, Ans.

(3.) Am’t of $1 for 3 yr. 1 mon. 7 da. at 4% = $1. 13{-3-,
$4613.36 - 1.13%7 — $4048.14, Ans.

(4) Am’y of $1 for 4% yr. at 7% —-$101ﬂ—g $562.07
-+ 1.0135% — $553.68, Ans.

MATURITY OF NOTES.
Art. 303, -

(1) Due, Aug. 5; time, 2 mon. 3 da. ; int. of $560.60 for
2 mon. 3 da., at 79,-—= $6.867 ; $560.60 —|—$6 867 — $567.47—,
Ans.

(2.) Due, Aug. 2; time, 6 mon. 3 da.; amount of $430
at 1295 — $430 X (1 +4 .061) = $456.23, Ans.

(3.) Due, Nov. 13; time, 3 mon. 3 da.; amount of
$4650.80 at 1095 = $4650.80 X 1.02568% — $4770.95—, Ans.

ANNUAL INTEREST.

Art. 304,
(1.) $1500 on int. 3 yr. 5 mon. 26 da., draws  $314.00
$90 on int. 4 yr. 5 mon. 18 da., draws . 24.12

1500.
Ans. $1838.12

(2.) $6000 for 6 intervals, 39 an interval, = $1080.
$180 for 15 “ “ “ 81.
6000.

Ans. $7161.
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(3.) $2500 at 79 from Jan. 11,1871, to March

17, 1873; 2 yr.2mo. 6da., . . . $382.08}%
$175 at 79, for 1 yr. 4 mo. 12 da., . . 16.74}
2500.

Ans. $2898.825

PARTIAL PAYMENTS.

Art. 307. U. S. RuLE.
(L)
Principal, due Sept. 19/,,,1882, . . . . . . $30475
Int. from Sept. 13, 1882, to Nov. 3,1883, (1 yr. 1
mo. 21 da.), . : . . . 20.88
Amount due Nov. 3 1883 . . . $325.63,
Ans.
(2)
Principal . . . . . .. $42030
Int. from Apr. 13,1873, to Dee 8 1873 7mo 25da. 16.814
Amount . . . . 5 . . . . 446.114
Payments $10 - $60= . . . . . . 70.

Balance, $376.11

Int. from Dec.8, 1873, to July 17, 1874,(7mo. 9da.) 13.73
389.84

Payment, . . . . . . . . . . . 200

Balance, $189.84

int. from July 17,1874, to Jan.1,1875,(5 mo. 156d.)  5.22
Due Jan. 1, 1875, . . . . . . $195.06,

Ans.
REMAREK.--This solution records no surplus interest; but in the

following example each deficiency of payment is noted, and the inter-
est found for the days, as on p. 249, Higher Arithmetic.
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(3.) ‘

Principal, . . . . . . . . . . . . . $1750.00
Int. to Nov. 25, 1874 (2 yr. 3 da.), . . . . 246.02
Amount, . . . . . . . . 1996.02
Payment, . . . . . . .. 500.00
Balance, $1496.02
Int. to July 18, 1875 (7 mo. 23 da.), . . . 67.78
Payment, . . . . . . . . 50.00
‘ Surplus int., 17.78
Int. to Sept. 1, 18756 (1 mo. 14 da.),. . . . 12.80
| 1496.02
Amount,. . . . . . . . . 1526.60
Payment, . . . . . . . . 600.00
Balance, $926.60
Tnt. to Dec. 28, 1875 (3 mo. 27 da.), . . . 21.08
Amount,. . . . . . . . . 947.68
Payment, . . . . . . . . 75.00
Balance, $872.68
Int. to Feb. 10, 1876 (1 mo. 13 da.), . . . 7.30
Due at settlement; . e . . . $879.98
. Ans.

© (4 |

The periods are 1 yr., 6 mo., 6 mo., and 3 mo. The first
payment, exceeding the interest due, was applied according
to the rule, and the principal, Apr. 1st, was $306. If the
next were applied in like manner it could have been
no less than $12.24, the interest of $306 for 6 mo. Hence,
if the payment equaled the interest, the principal was no
greater than $306, and so the amount at next time of pay-
ment no greater than $318.24; and the deduction of
$20.40, (exceeding a six months’ interest) would have left -
no greater a principal for the last 3 mo. than $297.84,
which would have amounted, at the close, to $303.80,
a sum not sufficient. Hence, it can not be true that the
last principal was so small, if the payment was applied,
and consequently it can not be true that the amount, pre-
viously, was so small as $318.24; but as it could have
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been no greater, if payment canceled interest, it follows.
that that payment could not have been applied, and must
have been less than $12.24. '

Now, that deficient payment must have been applied
with the $20.40, at the end of the third interval, or at the
close. If the latter, the amount must have been that of
$306 for 15 mo., that is, $336.60; and the sum of the
recorded payments $336. 60 — $304. 98, or $31.62; but as
the interest of $306 through two intervals of 6 mo. each,
could not exceed $24.48, such a sum of payments as $31. 62
could not have been carried past the third indorsement.
'Therefore, both of the payments must have been applied
when the $20.40 was paid. The amount at the end of 3
mo. being $304.98, the principal must have been $304.98 —-
1.02 = $299 ; the amount of the $306 at the time that bal- .
ance was left, was $330.48; hence, the sum of payments
then applied was $31.48, and we have $31.48 — $20.40 =
$11.08, Ans.

(5)

The amount of $175 for 2 yr. being $196, and the differ-
ence being $41.60, it is plain that the two payments could
not have been held until to-day, for each would have been
more than $20, and that is more than the interest for one
year. Hence, the payment must have exceeded the
interest.

For each $1 in the payment applied to the principal,
the first time, there would be 6 ct. less interest the second
time, and consequently 6 ct. more paid on the principal
the second time ; that is, for each $1 paid on the principal
the first time, there was paid the second time $1.06, or, both
times, $2.06 for each $1 in the first application to the
principal ; but the whole application to the principal is
$1756 — $154.40 = $20.60 ; and there were as many dollars
in the first application as $2.06 is contained times in
$20.60 ; hence, the first application being $10, and the

first interest being $10.50, the payment was $20.50, Ans.
H. K. 10,
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Verification.—Prineipal, $175.
One year’s int, 10.50
‘ 185.50
Payment, 20.50
Balance, $165.
One year’s int. 9.90
174.90
20.50
Balance, $154.40

(6.)

It is obvious that the payments must exceed the in-
terest. Hach $1 which is applied on the principal at any
'time diminishes the inferest for the next year by 10 ct.,
and hence, 10 ct. more can be applied on the principal,
next time; that is, principal is diminished regularly by
payments which are 109 more each time. Thus:

For each $1. paid on principal, 1st time,

There is  1.10 ¢ “ 2d «
And 1.21 « 3 3d «
¢« 1.331 ¢ “ 4th «
« 1.4641 « “ bth «

In all, $6.1051 paid on principal as often as
there is §1 in the first application to the principal ; hence,
there are as many dollars in the first such application ds
$6.1051 is contained times in $2442.04 ; that is, $400 is the
first payment on the principal ; and as the first interest is
$244.204, the required payment is $644.204, Ans.

Verification.—$2442.04 $1762.244
244.204 3d.  644.204

2686.244 1118.04
lst.  644.204 111.804
2042.04 1229.844
204.204 4th. 644.204

2246.244 585.64
2d.  644.204 58.564
1602.04 644.204
160.204 5th.  644.204

1762.244
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CONNECTICUT RULE.

Art. 308. |
Principal of 24,. . . . . . . $429.30

Int. for 1 yr.,. . . . : . - 25.758
Amount of prin,, Ap1 13 1874 455.058

$10 paid Oct. 2, 1873, being less than
the interest then due, draws no

interest,. . . . $10.00
$60 on interest from Dec 8 1873
Apr. 13, 1874 4 mo. 5 da,, . . . 6126 7126
Balance, $383.808
Int. to Jan. 1, 1875, 8 mo. 19 da.,. . . 16.568
Amt. of $200 from July 17, 1874, to 400.376
Jan. 1, 1875, 5 mo. 15 da., . . . 205.50
Balance dus, $194.88
) Ans.
Principal of 3d, . . .« . - $1750.00
Int. to 1st payment, (2 yr. 3 da, ), e e e . 246.02
1996.02
Nov. 25, 1874, paid . . . . . . . . 500
Balance, $1496.02
Int. to Nov. 26th, 1875, 1 yr, . . . . . | 104.72
1600.74
$50 payment less than interest then due . . 50.00

Balance, $1550.74
Am’t of $600 from Sept. 1, 1875, to Nov. 25, 1875,

2mo.24da. . . . . . . . . . . 609.80

| Balance, $940.94
Int. to Feb. 10, 1876, 2 mo. 16 da., . . . . . 13.904
954.844

$75 on int. from Dec. 28, 1875, to Feb. 10, 1876,
1mo.18da. . . . . . . . . . . 75.627

Balance due, $879.217
Ans.
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VERMONT RULE.

Principal, . . . .« .« . . $1480.
Interest to Apr. 12, 1880 (1 yr), . .+ . . . 8880
Am’t of $40 from July 25, 1879, to Apr. 12, 1880,
(8 mo. 18 da.), . . . . .. 41.72
Interest debt, Apr. 12 1880 . . $47.08
Int. on $47.08 to Apr. 12, 1881, (1 yr.), . . 2.824
Int. on principal for 1 year, . . . . . . . 88.80
$138.704
Am’t of $50 from May 20, 1880, to Apr. 12, 1881,
(10 mo. 23 da.), . . . . 52.691
Interest debt, Apr. 12 1881 . . $86.013
Int. on $86.013 to Apr. 12,1882, (1yr.), . . - 5.160
. $91.173
Int. on principal for 1 yr.,, . . . . . . . . 88.80
$179.973
$350 on int. from June 3,1881, to Apr. 12, 1882, 368.025
Balance to apply on principal 188.052
1480.
$1291.948
Balance due, $1291.95,
Ans.

MERCANTILE RULE.
Art. 309,
(1) | |
Principal, $950, due Oct. 25/, runs from Jan. 25, in
leap year. Hence,
Int. for 277 da. = $950 X .07 X $}f= . . .  $50.320
950,
Amount, $1000.329
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Ford . . . e+ e e e« « . . $1000.329
Payment, March 2 coe e e .. $225.00
Int. for 240 da. = $225 X .07 X 243 = 10.328
Payment, May 5, . . . . . . 174190
Int. for 176 da. =—=$174.19 >< 07 X118 = 5.863
Payment, June 29, . . . . . 187.500
Int. for 121 da. = $187 50 ¥ 07 X 32t = 4.339
Payment, for Aug. 1, . . . . . . 79.150
Int. for 88 da. = $79.156 X .07 X && = 1.332 687.702
| Ans. $312.63
(2) |
Principal, . . . . . . . $600.
Int. from June 12, to Feb 12 8 mo., . . . . 2400
| Amount, $624.00
$100 on int. 6 mo. amountsto . . . $103.-
250 ¢« 3 « “« . . . . 26375
120 « 1 « = . . . 120,60 477.35
Balance, $146.65,
Ans.

TRUE DISCOUNT.

Art. 312.

(1) Am’t of $1, for 3 yr. 5 mo, 20 da., at 7%, =
$1.243055 ; $5034.15 —+- 1.243055 == $4049.82—, and $5034.15
— $4049.82 — $984.33, Ans.

(2.) Face = $2500 -}- int. for 2 yr. 6 mo. 18 da. at 6%
(counting days of grace); $2500 X 1.153 = $2882.50;
and am’t of $1 at 89 for 2 yr. 6 mo. 18 da. = $1.204;
$2882.50 = 1.204 = $2394.10, Ans.
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BANK DISCOUNT.
Art. 315. Case 1.

[The time in days being easily found, the following solutions give
only the calculation of proceeds and discount.]

(1.) Int. of $1 for 138 da, = $.023 ; $792.50 X .023 =
$18.2275, discount; $792.50 — $18.227 —=§774.27, proceeds,
. Ans.

(2.) Int. of $1 for 95 da. = $1 X .07 X 95 + 360 =
$.018472; $1962.45 3¢ .018472 — $36.25, discount; $1962.45
— $36.25 — $1926.20, proceeds, Ans.

(3.) Int. of $1 for 148 da., at 6%=$.024%; $2672.18 X

0243 = $65.91, discount; $2672.18 — $65.91 = $2606.27,
proceeds, Ans. |

(4.) Int. of $1 for 32 da. = $.015 X 31 =30 =§.0155;
$3886 < .0155 — $60.23, discount; $3886 — $60.23 =
$3823.82, proceeds, Ans.

(5.) $2850 x 1.0405 == $2965.425, the face to be dis-
counted ; int. of $1 for 182 da. = $.030% ; $2965.425 <.030}
= $89.951, discount ; and $2965.425 — $89.951 == $2875.47,
proceeds, Ans.

(6.) Int. of $1 for 54 da. = $.0156; $737.40 X .015 =
$11.06 ; $737.40 — $11.06 —= $726.34, proceeds, Ans.

(7)) Int. of 81 for 144 da. = $.02; $4085.20 X .02 =
$81.70, discount ; $4085.20 — $81.70 — $4003.50, proceeds,
Ans.

Art. 316. Oase 11

(1.) Bank discount of $1 for 33 da., at 1}% a mo., =
$.0165 ; proceeds of $1 — $.9835 ; $1650 +-.9835 =$1677.68,
Ans.
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(2.) B. disc. of $1 for 63 da., at 6%, — $.0105 ; proceeds
of §1 —=$.9895; $800 -+ .9895 = $808.49, Ans.

(3.) B. disc. of $1 for 93 da., 7%, = $.01803 ; and $22.75
+ 01805 — $1268.06, Ans.

(4.) B. disc. of $1 for 4 mo. 3 da., at 19, a mo., = $.041 ;
proceeds = $.959 ; $3375 = .959 —= $3519.29, Ans.

(5.) B. disc. of $1 for 6 mo. 3 da., 109, = $.0508% ;
proceeds — $.94912 ; $4850 - .9491% — $5109.75, Ans.

(6.) B. disc. of $1 for 63 da. — $.042 ; proceeds = $.958 ;
$768.25 — .958 — $801.93, Ans.

(7.) B. disc. of $1 for 43 da., 89 = $.0093 ; proceeds =
$.9904 ; $2072.60 = 9904 — $2092.60—, Ans.

(8.) B. disc. of $1 for 33 da., 6%, =$.0055; proceeds
— $.9945 ; $1000 = .9945 — $1005.53, Ans.
Also, disc. of $1 for 93 da. — $.0155; proceeds =
$.9845 ; $1000 = .9845 — $1015.74, Ans.

Art. 317. Case III.

(1.) Discount of $100 for 33 da. at 1, 14, 13 and 29, a
mon. = $1.10, $1.374, $1.65 and 2.20; proceeds — $98.90,
$98.621, $93.35 and $97.80; int. for 33 da. at 1% a yr.=

28 of 195 = JLdoo of prmclpal $1.10 = tl5p of $98.90
' _12000 _:121 %, 3137% 1565w Of 598621_“‘%@‘3&
__157%%, $1.65 = of$98 35 = 38000 — 18534 o7 |

$2.20 =~ 54ty of $97. 80 = 4000 — 24,88, 97 Ans.

(2.) Discount of $100 for 63 da. at 6, 8 and 109, per
annum = $1.05, $1.40 and $1.75 ; proceeds — $98.95, $98.60
and $98.25; int. for 63 da. at 14, per annum = £3589 =
oo of principal ; $1.05 - %7 of $98.95 —12000-— 6126
% ; $1.40 — Lo of $98.60 — 4800 — 85895 . $1.75 =
aowo OF $98.25 = 4000 — 10,009, Ans.
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(3.) Discount of $100 for 93 da. at 2, 2} and 39, a mon.
== $6.20, $7.75 and $9.30; proceeds — $93.80, $92.256 and
$90.70 ; int. for 93 da. at 1% =9%% = r='dvs of prin-
cipal ; $6.20 < 3 of $93.80 = 12342 = 25318 ; $7.75
—+ ooy Of $92.25 = 13980 = 32849 ; $9.30 - iy of
$90.70 — 38990 — 398219 Ans.

(4.) Discount of $100 for 1 yr. (without grace ), at 5, 6,
7,8, 9, 10 and 129, is $5, $6, $7, $8, $9, $10 and $12;
proceeds — $95, $94, $93, $92, $91, $90 and $88; 5=
0555 =255%%; S =618%; s5="T44%; vx=%4%;
S =91%; B=114%; } ——131%%: Ans.

(5.) The note being legally due in that time, 1 yr. 4
mon. 20 da. in¢ludes the days of grace. Out of each $1
due in that time he takes a discount of 11} ct., and, there-
fore, pays out for that $1, 888 ct. Hence, he receives 11}
ct. interest on 88% ct. in 1% yr., or $1 on $8in 17 yr.; $8
at one ¢ yields in that time $.11}; hence, to yield $1, the
rate %, must be 1 +-.11}; hence, 9%, Ans.

Art. 31S. Case IV.

(1.) Int. of $100 for 33 da. at 10, 15 and 209, is $.914,
$1.374, $1.83%; amounts are $100.914, $101.373, $101.83% ;
but int. of any sum for 33 da., at 1%, = &y of that
sum ; and

$ 913 = ——ﬂ of $100.913 = 9H¥ %.
$1.37% =~ 4o of $101.374 = 14§4$ %.
$1.83%F — oo of $101.83F = 19331 %.
(2.) Int. of $100 for 63 da. at 6, 8, 109, — $1.05, $1.40,
$1.75; am’t — $101.05, $101.40, $101.75 ; int. for 63 da. at
1% = §f% = 4vov of principal ;
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 $1.05 = oy of $101.05 — 12000 — 5382507 Ans,
$1.40 = ofpp of $101.40 = 4000 — 748107 Ans,
$1.75 =~ oy of $101.75 = 4900 — 938197, Ans.

(3.) Int. of $100 for 93 da. at 1,2, 49 a month — $3.10,
$6.20 and $12.40 ; amount = $103.10, $106.20 and $112.40 ;
int. for 93 da. at 1% = £3,% = 845 of principal ;

$ 3.10 = 3 of $103.10 = L2000 — 11.659 07 Ans,
$ 6.20 — 21 of $106.20 — 4000 — 22108 %, Ans.
$12.40 = Alyy of $112.40 = 13490 — 42188 o7 Ans,

(4.) Int. of $100 for 1 yr. = $5, $6, $7, 88, $9, $10;
amount = $105, $106, $107, $108, 109, $110; then,

o5 = W% e =54 % hr =65 % ;
s = % 5 4 = 8285 % ; % = 9 %.

DOMESTIC EXCHANGE,

Art. 320.
N. B.—Observe the addition of 1 cent for 5 mills or more in Ans.

(1) $3805.40 X 1.00} — $3824.43— Ans.

(2)) $1505.40 X (1 — .00}) — $1501.64, Ans.

(3.) $2000 - 1.00§ — $1987.58, Ans.

(4) $4681.25 = 983 — $4740.51, Ans.

(6.) Int. of $12692.50 for 63 da., 6%, = $133.27; §9 of
$12692.50 — $95.19; $12692.50 — $133.27 - $95.19 —
$12654.42, Ans.

(7)) Int. of $1 for 21 da. = JT; ct.; $1 face costs $1.005
— o ot. = $1.0015 ; $5264.15 + 1.0015 — $5256.27, Ans.

(8.) Int. of $1 for 24 da. — $.004; $1 face costs $1 —
$.004 —$.00875 — $.98%%; $6836.756 = .9833 = $6925.04, .
Ans.

(9.) Bacon brought $.114 X 5560 — $639.40 ; commis-
sion from each $1 leaves $.975; and hence draft remitted
( exchang& blgillllg $.985 ) == $639.40 X $1§ = $632.91, dns.
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(10.) Corn brought $4750 ; this, less 3%, was purchase
money, $4607.50 ; discount on $1 for 63 da. = $.0105, and
proceeds, $.9895; hence, each §1 in face of draft costs
$.9895 + $.02 =— $1.0095; $4607.50 — 1.0095 — $4564.14,
Ans.

(11.) $20312.50 X (1 —.015) = (1 —.00%) = $20108.35,
- Ans.

( 13.) Bank disc. of $250 for 93 da. — $3.875; proceeds
=: $246.125 ; $246.125 — $244.25 — $1.873, gain ; $1.875
-+ $250 —= 3¢, discount, Ans.

(14.) ($1011.84 — $992) <+ $992 — 295, Ans.

FOREIGN EXCHANGE.
Art. 321.

(2.) £625 10s. 10d. = £625.5413 ; $4.87 X 625.5413 =
$3046.39—, Ans.

(3.) $1 =5.15 fr.; $1485 + 5.15 = $288.35, Ans.

(5.) 5000 roubles —+ .74 == 67562% roubles, Ans.

(6.) 1 milreis = 54 ct.; 4500 = .54 — 8333333+ ;
29 of it = 166.666-; hence, taking diff, in milreis,
8166.663, Ans.

(7.) 1000 guilders — $1000 X .40} = $402.50

Disc. for 63 days = $402.50 x .0105 =  4.226+
Proceeds, $398.273
Brokerage to be paid, $% = 499, say .50

Balance, $397.77, Ans.

ARBITRATION OF EXCHANGE.

Art. 322. (1)

$6000 X 1.005 = $6030, direct. N.Y. $6000 = ($ ) Gal
Gal. $1.004 =81 N.O. N.0.$ .93 —=$1 N. V.
$6000 % 1.00% X .993 — $5999.96, circular, Ans.
$6030 —- 5999.96 —  $30.04, gain, Ans.
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(2) |
$7165.80 =~ 1.00} — $7147.93, direct, Ans.
St. L. $7165.80 = ($ ) Balt.

Balt. $1 —$ 993 Hav.

Hav. $1 = § .99% N. O.

N. 0.81 — $1.004 St. L.

$7165 7 ot
65.80 _ $7165.80
995 X 997 X 100 9974984 — S1183.770, Ans
' 7147.93

$35.84, gain.

Ans.

(3) |
$10000 % 1.00% — $10012.50, direct.
C. $10000 = ($ ) L.
L. $1.004 —$1 N.YV.

N.Y. $1 = $1.001 C.
$10000 XX 1.005 __ ¢10029.94, circular, Ans.
1.002
10012.50
$17.44, gain, Ans.
(4)

Period of discount from April 26 to June 7, 1 mon. 12
da.; and bank proceeds — $5284.67 X (1 — .007) =
$5247.6773. On each $1 in the N. Y. bill- there is a com-
mercial discount of } ct., and int. off for 10 da. would be
additional discount $.001%, in all, $.0063, leaving each N. Y.
~ dollar worth $.993%. Hence, the N. Y. bill == $5247.6773
-+ .99} = $5282.896 ; and 19 premium being $13.207, the
amount in Cin. = $5282.896 - $13.207 = $5296.103, Ans.

From May 3, to June 7, 35 da.; the interest to
isome off would have been a ;% discount; the }9; pre-
mium would reduce the discount to 4} ; hence, the
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direct draft on N. O. would have brought only $5284.67
X (1 —.004}) = $5260.45 ; and $5296.103 — $5260.45 —
$35.65, gain, Ans.

(5.)
$19990 % 26 — $10084.033, direct. ( Art. 184.)
IO R. = (% )
$4.90  — .99% £.
£1 — 25.38 f. X .99%.
51, — 4R

42016.807 X 4.90 X b _ 1029411.7715
99% % 2538 X .09% X 4 101.26646 $10165.38
$10165.38 — $10084.03 — $81.35, Auns.

EQUATION OF PAYMENTS.

Art. 326.

1. A. to B. Dr.
1877. $ {ct.]When due,| Days after Sep. 15, | Prod.
May | 156 To mvome at4 mon., | 800 Sept. | 156 0 0
June| 1 “ 4 mon., | 700 Oct. 1 16 | 11200

' 0 ¢ “ ¢ 4mon., | 900 “ 10 25| 22500
July {20 *“ ¢ “ 4mon., | 600 Nov. | 20 66 | 39600
Aug.| 1| *“ “  “ 4mon,, | 500 Dec. | 1 77 | 38500

“T 115 ¢ ¢“ ¥ 4 mon.,, {1000 “ 15 91} 91000

: 4500 202800
4500)202800(45 da. afier Sept..15=0ct. 30, Ans.
2. Dr E. in acc’t current with F. CR.
Prodc’ts Prod.
$ |ct.; from $ |ct.|from
May 4. . May 4
Feb.| 4 To i inv.,, 3 mon., ., | 550 0 May | 8| By cash. 150 600
Mar.j20 3 mon., | 260, |12220 6 126]  remittance,
Apr| 1 ¢ 3 mon., | 150 8700 June 5, | 420 13440

“ 1Bl " 3 mon., 325 20150 June| 3| *note,1mon. | 340 20400

- . ‘ July 1 113 (1] 2 [ 170 M
1285) | 41070 1080 54840
1080 - 41070

| §205 T

E. owes F. $206)13770(67 da. before May 4=Feb. 26, Ans.




HIGHER ARITHMETIC. 1256
3. H. Wright to Mason & Giles. DR
"1876. . _ $ ict.jWhen due.[ Da. after Apr. 8, |FProducts.
Feb. | 1|To invoice, 3 mon., | 900, | May} 1 r: 23| 20700
o m 13 143 3 £€ 700 (13 20 v42 m
Mar, {10} ¢ € 3 ¢ 600 |June| 10 63 37800 .
Apr.| 8| ¢ “  cash, 500 Apr. 8 (1] 0
ay |10 ¢ “ g ¢ 200! |Aug.| 10 111600
June {15 ¢ “ g 400; |[Bept.] 15 160 64000
Total [§4000 263500
4000)263500
66 da. after Apr. 8=June 13, Ans.
4, Dp. 1’ A. in 't_wmnt curreni with B. . Ce.
Products. Prod’cts
after ‘after
$ |ct.| Feb.20 ct.| Feb. 20.
- Mar. [19| To invoice cash,] 900 - 24300 || Feb, mBy 0
Apr. 20 ¢ ‘e | 800 47200 i Mar.| 5 remit. ;
ay 10| ¢« “ | 600 47400 Mar, 15, | 300 6900
Junejip| «“ ¢ “ 1700 80500 (|June|20!-‘‘ cash, | 200 24000
July {10 ¢« ¢ | 500 70000
3000 199400 1400 100900
1400 100900 T
1600) 98500
A owes B $1600)98500(62 da. after Feb, 20==Apr. 23, Ans.
5. Dn C-in acc’t‘éuwent with D. CR.
Pro- Pro-
: duects ducts
) after after
Jan. | 4|To 1 om 5 ct'Marég' Ms 10 |By cash gsoct' Mgfég'
Jan. o0 invoice 2mon p; ar. c
Feb. |3/« v 1 « ' ﬁg ol e 200 3600
‘115 ¢ s« g #1450 19350 ﬁr. 41 “ note 2mo. | 240 22320
Apr.| 2l ¢ ‘¢  cash, | 100 3000 y|20]|* I:ﬁmit% 190 9960
‘ i ay ’
940) - | 22600 || yyne | 16 « accep.
— 16 da.sight. { 500 60500
_ - = 1410 | 98830
1—2—?—%— 162 da. affer Mar. 3=—Aug. Ii ” 940 29600
o T Due C, /8470 76230

( 6.) The discount on $912ifor 15 da. — the discount on
$1 for 912 times 15 da. — 13680 da.’; and the discount of $1
for 13680 da. = that on $500 for 13§52, or 27 da. nearly ;
hence, the $500 must be paid 27 da. after Dec. 20, which
is Jan. 16, next, Ans. :

-.(7.) The one was due in 64 days, the other in 34 days.
By the rule. had we sought the equated time, knowing.
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the amounts, we should have multiplied one by 64 and
the other by 34, and divided the sum of the products by
375, obtaining 44 ; that is, 64 times one and 34 times the
other = $16500 ; therefore, 34 times both and 30 times one
—$16500. But 34 times both is the same as 34 times $375,
or $12750 ; hence, 30 times one must be $3750, and 4 of
$3750, or $125, is that one ; $250 the other, Ans.

( 8.) Counting from Oct. 3, $840 X 0 =0; 400 X 94 =
37600; 200 x 63 = 12600; 37600 - 12600 = 50200, in
A’s favor ; he still owes $840 — $400 — $200 = $240, which
he should retain 50200 = 240 = 209 da. after due ; 209 da.
after Oct. 3, is April 30th, of next year, Ans.

(9.) Counting from Oct. 25, $3200 X 0 =0; 400 X 46
== 16000; 800 X 25 = 20000; 16000 - 20000 = 36000 ;
hence, I should have a discount on $1 for 36000 da., for
paying part, before due ; $3200 — $400 — $300 = $2000;
36000 —=— 2000 = 18 da. after Oct. 25, which is Nov. 12, Ans.

(10.) $2500 — $500 — $500 — $500 — $1000; counting
from Sept. 16, $2500 X 0 = 0; 500 x 46 = 23000; 500
W 36 =18000; 500 X 26 = 13000; 23000 -}- 18000 -\
13000 = 54000 ; 54000 = 1000 = 54 da. after Sept. 16,
which is Nov. 9, Ans.
Debts. Terms.  Equiv. Debts. Terms. Equiv.
(11.) $1200 x 41 = 49200 $1300 1 = 1300
1500 x 72 = 108000 1300 x 2 = 2600
2050 % 80 = 164000 1300 ¢ 3 = 3900
1320 x 110 = 145200 1300 X 4 = 5200
1730 x 125 = 216250 1300 X 5 = 6500
6)$7800 682650 1300 — 6 = 7800
$1300 each, Ans. - 27300
- 682650 — 27300 = 25 da. interval, and the notes run
26, 50, 75, 100, 125 and 150 da. respectively, Ans.
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( 12.) One drew int. for 5 mo., the other was discounted
7 mo. before due. On each §1 of the first the gain was &
of 6 ct., that is, ;4 of $1. Each $1 of the second was
bought at its true worth 7 mo. before due, that is, $1 was
bought for dz= of a dollar; hence, the true discount of
a dollar was 1— ;155 = 51, of a dollar. Hence, since
the interest drawn and the discount taken were equal, J;
of the first was equal to 57— of the other; that is, one was
289 of the other; both, then, must have been 4371 of that
other, and since both made $487, the first was $280, and
the other $207. Now, by the common rule, equating, we
should have
280 x 1 = 280.
207 X 2= 414
487 )694( 1.42505 yr. = 1 yr. 5 mo. 3 da.

Hence, the difference is 3 days, Ans.

SETTLEMENT OF ACCOUNTS.

Art. 329.
(1)
HENRY HAMMOND.
DR. Foeal Date, Apr. 4. Cxn.

1876. Sums. Products.

Apr. | 4 $900 X0 = 0

June! 1 400 X 58 = 23200

May 18 701 X 44 = 30844

July| 7 600 X 94 = 56400

Apr.| 8 500 X 4= 2000

June; 9 400 X 66 == 26400

July| 1 101 X 88 — 8888

3602) 147732( 41 da. after Apr. 4, = May 15, Ans.

Then the exact sum ( $3601.80 ) held beyond May
15, to July 7, draws interest for 53 da., and the am’t =
$3601.80 x (1.008%) = $3633.62, Ans.

$3601.80 due May 15, settled 15 days -earlier,
amounts to $3601,80 x .9975 — $3592.80, Ans.
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. (2)
WILLIAM SMITE.
DE. Focal Date, Jan. 1. Ce.
1876. Due, da. § prod.|| 1876. Due. da. § rod.
Jan. 1, 03X 800= 0}l Jan. 10, [Jan. 10, 9 X 400 = p3600
“ 16, [Feb. 15, 45 X 180 = 8100, 98 1 <« 928 27 X 200 = 5400
Feb. 14, [Apr. 14, 104 X 401 = 41704 Feb. 15, |Apr. 15, 105 X 180 = 18900
Mar. 25, [Mar. 25, 843X 500 = 42000 ‘¢ 28, Feb, 28, 58 X 100 = 5800
Apr. 1,]/Apr. 1, 91 X 800=  72800;] Mar. 80, (June 28, 179 X 450 = 80550
ay 7, May 7,127 X 600 = 76200 ﬁpr. 14, {Apr. 14, 104 X 401 = 41704
“ 21, [July 20, 201 X 700 = 140700 ay 1, tMay 1, 121 X 500 = 60300
June 10, June10,161 X 200 = 32200 ‘15, |Junelh, 166 X 680 = 112880
¢ 15, [Sept. 13, 266 X 2000 = 512000 June 16,| * 16, 167 X 300 = 50100
July 12, (July 12,193 X 500 = 96500 July 19, (July 19, 200 X 700 = 140000
Aug. 4, |0ct. 4,277 X 1000 = 277000 SAutg 1(1), SAug. 30, 242 X 200 = 48400
ept. 1, |Sept. 1, 244 X 150 = 36600
$g36§% 13%31 Oct. 8, Oct. 3, 276 X1100 = 303600

‘92320 3891170 5361 908034

391170 = 2320 — 168.6 ; hence, 169 da. after Jan.
1, 1876, which is June 18, 1876, Ans. Int. of $2320.10
from June 18, to Oct. 4, (1108 da.) 109 = $69.60 - am'’t
= $2389.70, Ans.

3
GEORGE CUMMINGS,

1876. DR. Focal Date, Jan. 1. Cn.
Due. ~  da. § prod. Due. da. § prod.
Jan, 2, 1X 300 = 300 Jan, 1, 0 % 583 = 0

o2, 20 X 194 == 3880 Mar. 3, 62 X 40 = 2480
Mar. 4, 63 X 150 = 9450 Apr.30, 120 X 130 = 15600
$644 13630 $753 18080

644 13630

109 4450

4450 = 109 = 40.8-; hence, 41 da. after Jan. 1,
or, Feb. 11th, Ans. $109 on int. to Mar. 31 49 da.,
amounts to $109 X 1.01361 = $110.48, Ans.

(4)
De. A. L. Morris in acc’t with T. J. Fisher & Co. CR.
T s da. int, $ da. int,

850. 6% 168  $9.800 813.64 181 $24.544
275, ¢ 159 7.287 120, 148 2.92
100, * 125 2.083 500. 106 - 8.75
400, ¢ 60 4.00 85. 30 425
0825 * 7126 '$36.639
$23.296 23.296

Int. bal. 813.34

Debt.  274.89

(Rule on p. 293, Higher Arith.) Due,  $298.28
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(5).
Wm. White in acc’t with Beach & Berry.

129

Dr. ( Rule on p. 293.)
$ da. int. $ da. int.
21250 10% 102 $6.020 1102.50 104 $31.850
66. “ 84 1.540 50. 98 1.361
235. . 66 4.308 95. 89 2.348
300. “ 48 4.000 168.75 64 3.000
110. . 37 1.130 32. 24 213
46.40 #4 31 399 79.90 9 .199
454.25 i 15 1.892 $38.971
$19.289 19.289
Int. bal. $19.682
Debt, 104,
Due, $123,68, Ans
ACCOUNT SALES.
Art. 331. (1)
Maynard’s Consignment.
( Focal date, Aug. 10.)
SALES. CHARGES.
{ Ist Calculation.) (2d Calculation.)

" Due.  Days. Dol Prod. Due.  Days. Dol Prod.
Aug. 12. 2 %X 5060 = 101.20 | Aug. 10. 0 X 75. = 0
¢ 14, 4 X 800. = 3200. “« 3l 21 X 10. = 210.
Sept. 23. 4 X 850. = 37400. “ 81, 21 X 1026 = 21546
Aug. 29. 19 X 210. == 3990. Sept. 3% 24 X 205.25 = 4926.50
“ 30, 20 X 4900. == 98000. 300.51 "5351.96
Sept. 20. 41 X 1400. == 57400, $210.60 200091.20

$8210.60 200091.20 7910. 194739.24

Bualance of the two.—194739.24 + 7910 = 24.6; hence the equated
time is 25 da. past Aug. 10, which is Sept. 4, 1876, Ans.

#900091.20 - 8210 = 24.3; hence, take 24 da. after Aug. 10, for dale of com-
mission, on other side; 4. e., Sept. 3.
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(2)

Accouxt. W. Thomas sold on acc’t of B. F. Junas.

CHARGES, SALES,
1876, 8 1876. . ]

July 6. To Freight paid....... 150. July 8. 2000 bu. wheat........ 2112.50
11, “ SLOTAZE cerereensenenes 6. ¢ 11. 300 ‘“ on 20 da.... 362.50
“ 11, “ Drayage .- - D $2475.
“ 11, O Tnsurance ....... - 4. ‘

11, “  Commission ...... - 61.87
“ 11, * Loss and Gain..... 11.57
238.44

CALCULATION FROM FOCAL DATE, JULY 6.

.Due. Day. Dol. Prod. Due, Day. Dol, Prod.
July 6. 0 X 150, = 0 July 8. 2 X 211250 == 4225.00
‘o1 5 X 8844 = 442,20 “ 8L 256 X 362.50 = 9062.50
$238.44 : 2475. 13287.50

238.44 442.20

Net proceeds, $2236.56 12845.30

Since on the side of the sales we find 13287.50 contains 2475, five
times, 5 da. after July 6, or July 11, is the date the commission should
have, in the calculation. Its entry and fime due are of the same date,
(which was not the case in the preceding example).

12845.30 - 2236.56 = 5.7; hence, take ¢ days after
July 6, or July 12, 1876, Ans.

(3)
Mdse. Co. “B.”
SALES. CHARGES,
CALCULATION FROM FOCAL DATE, JULY 15.

Due. Days. Dol Prod. Due. Days. Dol. Prod,
Aug. 7. 23 X 120 = 2760 July 15, 0 X 8700 = 0

18. 34 X 60 = 2040 ‘80, 15 x 450 = 67.50

July 30. 15 X 55 = 82 Aug., 8% 24 % 529 = 126.96

$235 5625 July 30. 15 X 62.73 = 940.95

$109.52 1135.41

Equated thus: $235 — $105.59 — $129.41; 5625. — 113541 =
4489.59; and 4489.59 + 129.41 = 34.7; hence, take 35 da. after July
15; 4. e, Aug. 19, Ans.

*On first side calculate the date to be given to commission on the other side,
thus: 5625 + 235 = 23.9; hence, take 24 da. after July 1‘5, i. e, Aug. 8.
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Carnes’s $62.73, on interest from August 19 to January
1 (4 mo. 13 da.), 109, amounts to $62.73 -+ $2.32 =
$65.05, net proceeds, Ans.

STORAGE ACCOUNTS,

Arto 332. )
(1)
RECEIVED, DELIVERED.
1876. Bbl. | Bal. on hand.| Days.| Products. 1876. Bbl,
January § 2 200 200 8 600
“ 5 150 350 2 700
b 7 30 380 3 1140
o 10 120 500
390 3 1170 || January | 10 110
300 1 300- o 13 90
b 14 80 380 3 1140
i 17 150 530
510 8 1530 o 17 20
8 20 5 585 '
470 4 1880 o 20 115
“ 24 60 530 1 530
390 2 780 o 25 140
318 1 318 s 27 72
4 28 200 518 2 1036
bbl.jonhand | = 418 1 418 « 30 100
80)| 11542
33% av. no. of\bbl.|stored.
$19.25 |Storage.
(2)
RECEIVED, DELIVERED.
Bbl. | Bal. on hand. | Days.; Products. Bbl.
~ January | 81 418 418 4 1672
February| 4 250 668 1 668
568 4 2272 |[February} 5 100
¢ 9 120 688 1 688
608 2 1216 s 10 80
b 12 100 708
488 2 976 " 12 220
348 2 696 4 14 140
bl 16 30 378 2 756
288 2 576 6 18 %0
b 20 | bbl. on |hand, ¢ 0 0 ¢ 20 288
80} 9520
3(1); av. no. of bbl.|stored.
$15.85 [iStorage.
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COMPOUND INTEREST.

Art. 334, Casm L
(2) $13062.50
(1) $3850 2
5 261.25
192.50 13062.50
3850 '13323.75
4042.50 205 = 266.475
5 13590.225
202.125 295 = 271.805
4042.50 13862.03
4244625 29, = 277.241
5 14139.271
 212.231 29, = 282.785
4244.625 14422.056
4456.856 205 — 288.441
5 14710.497
292.843 2% = 294210
4456.856 15004.707
4679.699 1 1mo. 12 da.— 140.044
5 Amount =15144.751  [Ans.
233.985 15144.75 — 13062.50=$2082.25
6 mo.=1|116.993
1 mo.=1}%| 19.499 (3) ' $1000
15 da.—4| 9.749 1.05
1 da. & .650 1050
146,891 105
4579.699 W
Amount $4826.59, Ans. 1.05
3850.

Interest $976.59, Ans.

Amt. for 3 yr. 1157.62b
1.05¢1.05<1.05 = 1.1567625

Ans. Prod. $1340.10



HIGHER ARITHMETIC, 133
(4) $2000. (5.)
3% =  60.
2060 Annual. Compound,
' $5000.  $5000.
= 6180
3% —2121—20‘ 06 X 6 = .36 300.
30p = 63654 $1800.  5300.
i $800x9=210. 318
3% = 65:564 $2070. 5618.
2251.018 337.08
0293 =  66.405 5325;-3348
1.1493) - 2317.423 Sq7.08e8
$2016.03, Ans. oy
6691.1279
)t yr it 210 4014677
Y 7092.5956
2d yr. int. 25410 5000.
1464.10 2092.5954
1103 2070,
73905 Ans. $22.596
1610510

$1617.83, Ans.

" CALCULATION BY TABLES.

- Art. 335.

(1) $750 X 2.6927728 = §2019.58, Ans.
(2.) $5428 X 5.0031885 — $27157.31, Ans.

(3.) 28 intervals at 4% ; $1800 X 2.99870332

$5397.67 ; $56397.67 — $1800 = $3597.67, Ans.

(4.) 42 intervals at 3}%; $1000 X 424125799 =

$4241.26, Ans.
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(5.) 38 intervals at 449 ; $9401.50 x 5.32621921 =
$50074.45; interest of $50074.45 for 4 mo. at 99 =
$1502.23 ; $50074.45 - $1502.23 = $51576.68 compound
amount, Ans.

(6.) 100 yr.= 50 yr. -+ 50 yr.; $1000 X 117.3908529 X
117.3908529 — $13780612.34, Ans.

(7.) 60 intervals at 29 ; 60 = 55 4 5; $3600
2.97173067 x 1.1040808 — $11811.71, am’t; $11811.71 —
$3600 — $8211.71 int., Ans.

(8.) 80 intervals at 249 ; 80 = 50 4 30; $4000 X
3.43710872x 2.09756758 = $28838.27 ; $28838.27 — $4000 —=
$24838.27, Ans.

(9.) There are 111 intervals at 395 ; 111 =55 - 55 +
1; $1200 X 5.08214859 X 5.08214859 X 1.03 — $31923.70 ;
amount of $31923.70 for 2 mo. 4 da. at 1297 — $32604.74 ;
$32604.74 — $1200 — $31404.74, Ans.

Art. 336. Case 11

(1.) $12000 + $8000 =1.5; in table, this is between 6
and 7 yr.; 1.50 — 1.4185191 — .0814809; 1.5036303 —
1.4185191 —.0851112; -9814898 yr. — 11 mo. 15 da.

: Ans. 6 yr. 11 mo. 15 da.

(2.) $5200 4 $1308 — $6508; $6508 —= $5200 —
1.25153846 ; this is -between 7 and 8 intervals at 39 ;
1.25153846 — 1.22987387 = .02166459; 1.26677008 —
1.22987387 = .03689621 ; 33188459 of 6 mo. = 3 mo. 16
da.; £ yr. 4+ 3 mo. 16 da. =3 yr. 9 mo. 16 da., Ans.

(3.) $18000 - $12500 — 1.44; this is over 14 intervals
at 23%; 1.44 — 1.41297382 = .02702618; 1.44829817 —
1.41297382 = .03532435; :92192618 of 3 mo. = 2 mo. 9
da.; 12 yr. 4+ 2 mo. 9 da. =3 yr. 8 mo. 9 da., Ans.
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(4) 81 + 81 =8$2; $2 = $1 — 2.; %n table at 6%, 2.
i8 between 11 and 12 yr.; 2 — 1.8982986 — 1017014 ;
2.0121965 — 1.8982986 —.1138979 ; 4438344 yr. =10 mo.
21 da.; at 89, 2. is over 9 yr.; 2.— 1.9990046 =.0009954 ;
2.15689250 — 1.9990046 = .1599204 ; 24385584 yr. =2 da.;
at 109, 2. is over 7 yr.; 2. — 19487171 — .0512829 ;
2.1435888 — 1.9487171 — .1948717; 1518849 yr. =3 mo.
5 da.

Ans. 11 yr. 10 mo. 21 da.; 9 yr. 2 da.; 7 yr. 3 mo. 5 da.

(5.) $22576.15 - $9862.50 — 2.28909 ; this is over 14 in-
. tervals at 67; 2.28909 — 2.260904 — .028186; 2.3965582 —
2.260904 = .1356542; 028186 of 6 mo. =1 mo. 7 da.;
3t yr. + 1 mo. 7 da. =7 yr. 1 mo. 7 da., 4ns.

. Casg III.
Art. 387, ASE

(1.) $1593.85 = $1000 == 1.59385, which is found in the
table under 6. | Ans. 69.

(2.) $6332.51 | $3600 — $9932.51; $9932.51 — $3600 —
2.75903, which is in the table, under 7 2 Ans. 79,

(3.) $48049.58 - $13200 = 3.6401197; amount of
3.5656727 for 5 mo. 21 da. at 5% == 3.6401199.  Ams. 59.

(4) $13276.03 - $2813.50 — 4.71868847; amount of
466734781 for 1 mo. 14 da. at P = 4.71868364; 4}
semi-annually = 99 per annum, Ans.

(5.) There are 47 intervals; $17198.67 -l $7652.18 —
$24850.85; $24850.85 - $7652.18 — 3.24755168; amount
of 3.19169713 for 2 mo. 3 da. at 2} a quarter =
3.2475518 ; 2497 quarterly = 109, per annum, Ans.
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(6) 141=2; 22+-1=2; looking in the tables for
2 opposite 10, 15, and 20 yr., we find for 10 yr. between
7 and 89, Ans.; for 15 yr. not quite 5%, Ans.; for 20
yr a little over 3%%, Ans.

Art. 338 Case IV.
(1.) Interest of $1 for 25 yr. at 69 = $3.2918707;

$52669.93 — 3.2918707 — $16000, Ans.

(2.) Int. of $1 for 6 yr. 2 mo. at 7%, payable semi-
annually — .5287; $1625.76 — 5287 — $3075, Ans.

(3.) Int. of $1 for 3 yr. 6 mo. 9 da., at 109, payable
quarterly — $.416506 ; $3598.61 < .416506 — $8640, Ans.

(4.) Int. of $1, in 19 periods at 4% = $1.10684918;
$31005.76 - 1.10684918 — $28012.63, Ans.

(5.) Amount of $1 in 7 yr. at 495 — $1.31593178;
$27062.85 -+ 1.31593178 — $20565.54, Ans. |

(6.) Amount of $1 in 5 yr. 9 moA at 69, payable
semi-annually — $1.40499738 ; $14625.70 - 1.40499738 —
$10409.77, Ans.

(7.) Amount of $1 in 12 yr. 8 mo. 25 da. at 59 =
$1.8619538 ; $8767.78 < 1.8619538 — $4708.91, P. worth;
$8767.78 — $4708.91 — $4058.87, Ans.

ANNUITIES.

Art. 340. Case L

(1) $300 = .06 = $5000, Ans.
(2.) $756.40 =+ .08 = $9455, Ans.
(3.) $15642.90 + .07 = $223470, Ans.
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(4) Interest at 5% on $800 for 6 mo. — $20; $1620 =+
05 = $32400, Ans.

(5.) Interest of $625 for 3 mo. at 69, = $9.37%;
$1250 - $9.37% — $1259.37%, value in } yr.; $1259.37% =
.03 =$41979.164, Ans. Int. of $625 for 9 mo., 6 mo., 3
mo. — $28.121, $18.75, and $9.37%; bhence $2500 a year,
payable quarterly = $2500 |- $28.12% - $18.75 4- $9.375 =
$2556.25 yearly; $2556.25 - .06 — $42604.16%, Ans.

The interest is 149 per quarter; $625 - .01} =
$41666.66%, Ans.

Art. 341. CasE 11.

(1.) Initial value of $780 a year, — $780 .05 =
$15600 ; present value — $15600 — 1.7958563 — $8686.66,
Ans.

(2.) Initial value of $160 a year — $160 = .07
- $2285.714; amount of $1 for 3 yr. 4 mo. at 7%
$1. 2536273 $2285.714 - 1.2536273 = $1823.28, Ans.

(3.) Initial value of $5640 a year — $540 = 06 = $9000:
present value = $9000 —+ 1.7908477 — $5025.55, Ans.

(4) 8%, payable semi-annually — .0816 per year;
initial value of $325 a year — $32b = .0816 — $3982.843;
present value — $3982.843 - 1.48024428 — $2690.67, Ans.

(5.) Interest on $250 for 3 mo. at 109, = $6.25; the
value, semi-annually, is $500 - $6.25 -= $506.25, of which
the initial value is $506.25 = .05 — $10125. The pres-
ent value of $10125, due in 9 yr. 10 mo. 18 da., at
109, payable semi- annually, is $10125 + 2.6238167 =

$3858.88, Ans.
H K. 12
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Casg III

(1)
Pres. val. of perpetuity of $125, deferred 12 yr. —$792.88
Pres. val. of perpetuity of $125, deferred 24 yr.—= 352.05
“Ans. $440.82

Art. 342,

(2)
Pres. value of immediate perpetuity of $400 = $5000.00
Pres. val. of perpetuity of $400, deferred 154 yr.—= 1515.59
Ans. $3484.41

. (3)
6%, payable semi-annually, == .0609 per year; $826.50 +
0609 = $13571.429 initial value of perpetuity; present
value of such perpetuity, deferred 3 yr., = $13571.429 —
1.19405623 = $11365.86 ; present value of such perpetuity,
deferred 163 yr.,— $13571.429 = 2.69212027 = $5041.17 ;
$11365.86 — $5041,17 — $6324.69, Ans.

(4)
Pres. val. of perpetuity of $60, deferred 12 yr. = $786.22
Pres. val. of perpetuity of $60, deferred 21 yr.—= 529.05
Ans. $2567.17

(5.

Int. on $120 for 3 mo. at 8% — $2.40; $240 -+ $2.40 —
$242.40, value half-yearly; hence the lease may be con-
sidered an immediate annuity of $242.40 per half year, and
running 8 yr. 9 mo. ;

Present value of immediate perpetuity, . . = $6060.

Present value of perpetuity, deferred 8% yr., = 3050.04
Present value of lease, . . . . .« . . 3009.96

$3009.96 — $2500 — $509.96 loss, Ans.
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Art. 343. Case IV.

(1.) Initial value of a perpetuity of $300 at 595 ==
$6000 ; compound interest of $6000 for 18 yr. = $6000 X
1.4066192 — $8439.72, Ans.

(2.) Initial value of a perpetuity of $25 at 109 —
$2560 ; compound interest of $250 for 40 yr. = $250 X
44.2592556 — $11064.81, Ans.

(3.) Initial value of a perpetuity of $756 at 6% =
$1250 ; compound interest of $1250 for 9 yr. —=$1250 X
689479 — $861.85, Ans.

(4.) Initial value of a perpetuity of $5 at 997 — $555§ ;
compound int. of $5565§ for 50 yr. = $5555 X 73.35752 =
- $4075.42, Ans.

(5.) The annuity may be considered as the yearly
interest of some principal at annual interest. Each $1 in
14 yr. draws $.06 X 14 —=$.84; and one annual interest
of 6 ct., for 91 intervals (Art. 304), yields $.06 X .06 X
91 =#$.3276 ; in all, the interest yielded (or, the annuity’'s
amount for each $1 in the principal which yields it) ==
84 ct. |- $.3276 — $1.1676. Hence the principal yielding
such an interest is $116.76 = 1.1676 — $100 ; and, there-
fore, the annuity itself $6. Amount of an annuity of $6,
_compound interest 6%, 14 yr., find thus:

Initial value, $100; compound interest of $100 for 14
yr. = $126.0904. $126.0904 — $116.76 — $9.33, Ans.

( 6.) There will be 13 deposits, and the amount is that
of an annuity of $35 running 13 yr.; initial value =
'$35 + .10 = $350 ; compound int. of $350 for 13 yr.=
$2.4522712 % 350 = $8568.29, Ans.
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Art. 345. Case V.

- (1.) Present value of $1 a year for 17 years at 79, =
$9.763223 ; final value of the same — $9.763223
3.1588152 = $30.840217 ; $15000 < 30.840217 — $486.38,
Ans.

(2.) $1 per year for 16 years, commencing now, is
worth $10.105895; commencing 4 years hence, it is
worth $10.105895 = 1.262477 — $8.0048; $4800-+-8.0048—=
$599.64, Ans.

Art. 46, Casg VL

(1.) $1000000 - $80000 — 12.5; this falls between 23
yr. and 24 yr., in the table, under 6% ;

Comp. am’t of $1000000 for 23 yr. at 69, =$3819749.70
Final value of $80000 per yr. for 23 yr.— 3759666.27
Bal. due at end of 23 yr. $60083.43, Ans.

( 2.) $30000000 — $2000000 = 15; this falls between
28 and 29 yr.;
Comp. am’t of $30000000 for 28 yr. at 5% —=%$117603873.
Final value of $2000000 per yr. for 28 yr.— 116805164.
. Bal. due at end of 28 yr. $798709, Ans.

(3.) $22000 = $2500 = 8.8 ; this falls between 14 and
15 yr.;
Comp. am’t of $22000. for 14 yr. at 7¢, — $566727.75.
Final value of $2500 per yr. for 14 yr. — $56376.22,
Bal. due at end of 14 yr. $351.53, Ans.

(4.) In the former case $689.61 is the principal at the
end of 15 yr., or a balance which can only draw simple
interest for a fraction of an interval. But the amount
of that $689.61 must be exactly equal to such a fraction
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of $1000 as the part of a year is of the whole. The
interest of $689.61 for that fraction of a year must be
6% of $689.61 X that fraction; that is, 689.61 with
41.3766 times the fraction is the same as 1000 times the
fraction ; hence, 689.61 alone must be only 958.6234 times
the fraction, which must therefore be 23381 of a
year, = .71937 of a yr.=8 mo. 18.67 da.; hence whole

time — 15 yr. 8 mo. 19 da., Ans.

(5.) Quotient = 20, which, by table, takes more than
41 yr., Ans. In that time,
Comp. am’t of $2000000000, 47 = $9986122900.

Final value of annuity of $100000000 — 9982653625.
Unpaid, $3469275, Ans.

Art. 347, C4se VII.

(1) $9000 —=- $750 — 12, which is about half way
between 12.46 and 11.47, the values of $1 for 20 yr., at

5 and 69. Ans. About 53%.
(2.) $6560 = $80 = 8.125, which falls between 8 and
109, and near 8. Ans. 8% .

CONTINGENT ANNUITIES.

Art. 351. Case L

(1.) $650 X 5.162 =$3355.30, Ans.

(2) 69 of $25000 = $1500; $1500 < 9.524 — $14286,
life-estate, Ans; $25000 — $14286 — $10714, rev., Ans.
C(3) % of $46250 — $15416.67, 69 ‘on which =
$925; $925 ¢ 13.769 — $12736.33, dower, Ans.

$15416.67 — $12736.33 — $2680.34, rev., Ans.
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Art. 352 Case 11

(1.) 8500 = 13,368 = $37.40, Ans.
(2.) $1200 — 12957 — $92.61, Ans.
(3.) $840 — 8.153 = $103.03, Ans.

1.
Art. 353. Case 11

(1.) Pres. value of perpetuity of $1, at 5%, . $20.000
Pres. value of annuity of $1, age 47 yr.,  12.301
Pres. valuc of reversion of $1, . . . . $7.699

$500 X 7.699 = $3849.50, Ans.
(2.) Pres. value of perpetuity of $1, at 6%, . $16.666%

Pres. value of annuity of $1, age 38 yr., . 12.239
Pres. value of reversion of $1, . . . . $4.4272

$165 X 4.4272 = $730.565, Ans.

(3.) Pres. value of $1, perpetual lease, at 7%, . $14.285¢
Pres. value of $1, life estate, age 62 yr.,, . 7.403
Pres. value of reversion of $1, . . . . $6.8823

$1600 < 6.882% — $11012.34 -, Ans

LIFE INSURANCE.
Art. 355.

(1.) Table number for 40 yr., $31.30; $31.30 X 6=
$156.50, Ans.

(2.) From 40 to 53, inclusive, 14 yr.; $156.50 X 14 =
$2191, Ans.

(3.) $2191 in all; one payment on interest 13 yr., 1
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for 12, and so on to 1 for 1 yr.; all equivalent to interest
on one for 91 yr.; hence,
Payments, . . . ... . 82191,

Int. on $156.50 for 01 yr., 6%, . . . 85449
$3045.49, Ans.

(4.) Endowment policy cost per year $112.68; life
policy $47.18 ; difference on each $1000, $65.50 ; $65.50 X
120 = $7860, Ans.

(5.) End’'m’t premiums $1042.90 X 2 = $2085.80

Int. on one for 2 yr.,, 6%, . . . 125,148
$2210.948

Life pol. cost $214.80 < 2—=%$429.60
Int. for 2 yr. on one, . . 25.776— $455.376
Profit, $1755.57, Ans.

$10000 — $2210.948 — $7789.062, Ans.

( 6.) On each $1000, per yr. $31.30; ten of them —$313;
annual interest for 9 yr., = $31.30 x .06 X 45 = $84.51 ;
$313 4 $84.51, or $397.51, on one thousand,‘ hence the
$3975.10 must have been on $10000, Ans.

(7.) 15 premiums, of $1 each, and the annual interest
amount to $15 | interest of $1 for 120 yr., and = $22.20 ;
on $1000 the amount is given $1542.648 ; and $1542.648 -
22.20 = $69.49, corresponding in table to 40 yr., Ans.

( 8.) Annual payment for $8000 — $19.80 X 8 —
$158.40 ; this, in $8000 is contained more than 50 and less
than 51 times; hence 5lst is the payment making the
excess; as lst payment made when 20 yrs. old, the Hlst
when 70 yrs. old, Ans. '

(9.) Annual payment $9.919 X 300 — $2975.70 ; 3 pay-
ments and interest for 3% yr.on one, amounts to $2975.70 X
3.21 = $95561.997 ; $30000 — $9552 — $20448, Ans.
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(10.) Amount paid = $11635.80; on $1000, $1057.80;
the table shows 10, 15, 20 ; dividing by the sums opposite
42 yr., at the third we have exactly 20 yr., 4Ans.

PARTNERSHIP,

Art. 357. Case 1

(1) $3600 — $1500 = $2100 gain; $2500 4 $1875 =
$4375; 2598 of $2100 = $1200, A, Ans.; 144§ of
$2100 — $900, B, Ans.

(2.) $7000 — $800 — $1000 — $5200 to be divided;
50 64 + 16 =130;
S50 of $56200 = $2000, A’s gain, "Ans.
£ of $5200 — $2560, B's gain, Ans.
Py of $5200 = $640 |- $1000 — $1640, C’s income, Ans.

(3.) $24000 -+ $28000 -}- $32000 = $84000; 2% of
$84000 — $14000; $84000 — $14000 = $70000; $ of
$70000 =$42000 ; $70000 - $42000—=9$112000; $112000 —
$84000 — $8000 — $20000 gain ; 24 of $20000 = $5714.28%,
A’s gain, Ans.; %% of $20000 — $6666.663, B’s gain, Ans. ;
32 of $20000 — $7619.0444, C’s gain, Ans.

(4.) C receives 13123 =2 of the gain; he, therefore,
contributed # of the capital, and A and B §, which, con-
sequently = $12960; this is § of $18144, total capital;
% of $18144 —$5184, C’s sbock Ans. ; 5780 of $3920 =
$1244.444, A's gain, Ans.; £3%% of $3920‘ = $156b.55§,
B’s gain, Ans.

(5.) $8000 - $12800 — $15200 — $5600; A and B
together have $5600 more than C, and gain $1638 more ;
hence the gain is 1838 — 111 of the stock ; 1§f of $8000 =
$2340, A’s, Ans.; 117 of $12800 = $3744, B’s, Ans.; 13§
of $15200 — $4446, C’'s, Ans.
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(6.).$20000 - $16000 - $12000 = $48000 on quitting.
3¢ of $27000 = $11250, A’s, Ans.; 18 of $27000 = $9000,
B's, Ans.; 1% of $27000 = $6750, C’s, Ans.

(7.) Adding the given sums, we have $5400, the
equivalent of 3 times A's, B’s, C’s, D’s gains altogether ;
and, therefore, the whole gain being $1800, the gain of
the first three being $1150, the gain of the fourth man,
D, is $1800 — $1150 — $650 ; and if this be 309 of his
stock, that stock must be $650 < .30 = $2166%, Ans.; in
like manner, 12 of ($1800 — $1650) — $500, C’s, Ans.;
10 of ($1800 — $1000) — $2666%, A’s, Ans.; and 12 of
($1800 — $1600) — $666%, B’s, Ans.

PARTNERSHIP WITH TIME.

\rt. 358, Case II.

(1) A has $6000 x 12 = $72000; B, $10000 X 6 =
$60000; 72 4 60 =132 ; ;%% of $3300 = $1800, A’s gain,
Ans. ; 59 of $3300 = $15600, B’s gain, Ans.

(2) %4 of 4=2%; 4 of 5=23%; A contributes 4 parts
for 3 mo., and 1% parts for 9 mo., in all 24 for 1 mo.; B
contributes 5 parts for 3 mo., and 1} parts for 9 mo., in
all 261 for 1 mo.; stock-equivalents — 24 and 261, or 96
and 105, or 32 and 35; 32 4 35 =67; A gets $% of
$1675 — $800, Ans.; B, &5 of $1675 = $875, Ans.

(3.) A contributes } for 4 mo., and } for 9 mo., in all
4} parts for 1 mo.; B, } for 13 mo. =4} for 1 mo.; C, %
for 13 mo. =34 for 1 mo. ; stock-equivalents = 4}, 4}, 34,
or 51, 52, 39; 51 - 52 +- 39 = 142; A gains 54 of
$1988 = $714, Ans.; B, {2 of $1988 =8728, Ans.; C, 4%

of $1988 — $546, Ans.
H. K. 18,
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(4) A has $2500 X 18 — $45000; B, $1500 X 18 =
$27000 ; C, $5000 X 9 = $45000 ; 46 + 27 4 45 =117; A
gains 45 of $3250 = $1250, Ans.; B gains 27 of
$3250 :_—.$750, Ans.; C gains #5 of $3250 = $1250, Ans.

(5.) A contributes $1000 for 3 mo., $600 for 3 mo.,
$200 for 6 mo.; B, $1000 for 3 mo., $1400 for 3 mo.,
$1800 for 6 mo.; 1000 X 3 = 3000; 600 X 3 —=1800;
200 % 6 = 1200 ; sum = 6000 ; 1000 X 3 =3000; 1400 X
3 = 4200; 1800 X 6 = 10800; sum == 18000; 6000 -
18000 = 24000 ; 5 of $800 = $200, A, Ans.; 15 of $800 =
$600, B, Ans. |

(6.) A makes 37 strokes per minute for 5 minutes, and
32 per minute for 5 minutes; B makes 40 strokes per
minute for b minutes, and 35 per minute for 17 minutes ;
C, 30 strokes per minute for 12 minutes;

37T X 5=18b 40 5 =200 30
32 X 5 =160 35 X 17 =1595 12
345 + 795 4 360 = 1500 ;

A receives JSaf; of $2=—46 ct., Ans.; B, &5 of $2 =
$1.06, Ans.; C, $#80 of $2 =48 ct., Ans.

(7.) B has $5600 X 12 = $67200 for 1 mo.; $4200 X
12 = $50400; A must contribute $67200 — $50400 —
$16800 for 1 mo., or $16800 + 8 = $2100, for 8 mo.

. $2100, Ans.

(8.) $4500 X 2 = $9000 capital; $1500 X 3 = $4500;
$500 X 3 = $1500; $93000 — $4500 — $1500 — $2200 —
$800 loss; A has $4500 for 3 mo., $3000 for 3 mo., and
$1500 for 3 mo., in all, $27000‘for 1 mo. ; B has $4500 for
3 mo., $4000 for 3 mo., $3500 for 3 mo., and $3000 for 3
mo., in all, $45000 for 1 mo. ; stock-equivalents are 27000
and 45000, or 3 and 5; hence A should suffer , and B §
of the loss ; & of $800=$300; as A should lose $300, and.
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has no capital, he, therefore, owes B $300, that is, B takes
the $2200, and has a claim on A for $300, Ans.

(9.) A has 12 ghares 3 mo., 5, 6 mo., and 9, 3 mo,, in
all, 93 shares 1 mo.; B has 8 shares 3 mo., 10, 2'mo., and
7, 7 mo., total, 93 shares 1 mo. ; C has 7 shares 3 mo., 8, 2
mo., 9, 4 mo., and 7, 3 mo,, in all, 34 shares 1 mo.; D has
3 shares 3 mo., 7, 2 mo., 9, 4 mo., and 7, 3 mo., total, 80
shares 1 mo. ; 93 4 93 4 94 | 80 =360 ; 23, of $18000 =
$4650 each for A and B; 24 of $1800 = $4700 for C;
7% of $18000 = $4000 for D, Ans.

(10.) A had $400 for 3 mo., $200 for 9 mo., in all, $3000
for 1 mo. ; B, $500 for 4 mo., $200 for 4 mo., $50 for 4 mo.,
in all, $3000 for 1 mo.; C, $300 for 6 mo., $200 for 6 mo.,
in all, $3000 for 1 mo.; hence their shares of the profit
must be equal. Since A’s gain was $225, the entire gain
was 3 times $225 = $675, Ans. '

BANKRUPTCY.
Art. 3569.
(2.)
$1200 4 $720 4 $600 - $1080 — $3600 ; of this, $2520
is v ; hence, pay 70 ct. on $1, Ans.
I5 of $1200 = $840, A ; % of $720 = $504, B; {4
of $600 — $420, C; % of $1080 — $756, D.

, (3)

$16000 less 5% — $15200 ; of $47500 this sum is 142 ="

= ; hence, pay -fc of $1, or 32 ct. on $1, and to A. & of
$3650, or $1168, Ans. '



148 KEY TO RAY'S NEW

ALLIGATION.
Art. 361.
(1) (2.)
Price. Quality. Cost. Price. Quality. Cost.
80 X 6 == 4380 $8 X 40 —$320
b0 x . Hh = 750 10 X 30 = 300
60 x b = 3.00 12.50 x 16 = 200
40 9 = 3.60 11.756 x 54 =— 634.50
35) 18.90( 54 ct., 140 ) 1454.50(10.39,
Ans. Ans.
(3.) (4)

Fineness. wt.  prod. wt. 8p. gr. wi. of water of
16 ) 5= 80 156 — 7.75 = 1.935648
18 X 2= 36 8 +— 6% = 1.16363
20 W 6 =120 3 + 103 = .023809
24 X 1= 24 2325 -  3.12292

1_4-) 260 (18% car, Ans. = 7.446—, Ans.

ANALysis.—Copper weighs 7% times its bulk of water; hence, the
bulk of 15 1b. copper is the same as the bulk of 15 + 7.75, or, 1.98548
Ib. of water. In like manner 1.16363 1b. water has the bulk of 8 1b.
zinc; and .023809 1b. water has the bulk of } 1b. silver. In all,
3.12292 1b. water has the bulk of 23} 1b. of the combination; hence,

the combination weighs 2325 times its bulk of water, and its

specific gravity = 7.4456—,

(5.) (6.)

%  gal prod. 1 branch 50
86 X 9= 7149 1 « 25
92 X 12 = 1104 1« 50
95 X 10 = 950 1 “ 60
98 % 11 = 1078 1 “ bb
42 ) 39.06( 939, Ans. 1« 55
6 )295(49,

which, being less than
50, shows failure.
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ALLIGATION ALTERNATE.
Art. 363, Case L
(1)
Balance. 1h, Balance. 1b. Balance. 1b.
25| 3 || 17 2119 214 6 17 17
2711 4 4 17 17 4 12| 6
28(30|2 3| 3 or, 3 3 or, 1| 1
321 4 1 1 3| 3 1 1
45117| 3 3 1 1 3 3
Ans. Ans. Ans.
(2.)
Balance. 1b. Balance. 1b.
b |1 1 1 5 5
104155 5 1 1
646 |2 5| 5 or, 11
7T |1 T 7 53] 8
8 |sl5| |3] 8 7 7
Ans. Ans.
(3)
Balance. Gal. Balance, Gal.
|84 |3 9 11 10 7 7
86 | 1 7 7 91| 10
8788 |1 3 3 or, 1 1
94 | 7 1 1 3 13
96 | 9| 3 3 1 1
Ans. Ans
(4)
OQPERATION. ~ ExpPraNnATION.—Since silver has sp.
Bulks gr. 24, one lb. silver has % the bulk of
perib.  Diff 1;:213 one lb. water; since gold has sp. gr. %,
71 | 97151 one 1b. gold has -4 the bulk of one lb.
32251' water; the combination having sp. gr.
77 | oridr| 3487 421 one 1b. of the combination must

have Zf the bulk of one lb. water. .If we take the whole in silver,
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each pound will have $#4%%, bulk foo great; if the whole be taken
gold, each pound will have y}%%; bulk foo small ; hence, balance in
ratio of 723 lb. silver to 3487 1b. gold, Ans.

REMARK.—If the sp. gr. of a substance be 4, one pound of it will
have a bulk equal to } the bulk of a pound of water; if sp. gr. be 21,
a pound of the substance will have the bulk of % of a pound of
water. By thus inverting the numbers expressing the sp. gravities of
different things, their bulks may be directly compared, just as we com-
pare the prices per pound in other examples. When we compare prices,
in a common example, we balance the losses against the gains, ealling
the units in the balancing, “pounds,” though they may be transferred
from a column of prices, named in “ cents.”

:.[LL.USTRATION.—-Suppose, where the average 22‘1‘ 328‘_% 714
price is % ct. we find a loss of }31% cents on one
kind, and gain on another kind of a 1b. 2 cents, R AR

we take 714 of the latter kind of pounds, and 24

pounds of the former. The specific gravity case would read: We lose
on a pound 3% bulks, and gain on another pound A% bulks; hences
balance by 714 of latter to 24 of former in pounds.

(5 (6)
Ba

1. b Bal. Parts.
313 || 1 24(2|2|1|3
ve —1| ° or, 22120 |2 111
12 5 181411 1
Ifolaols Ans. Ans.
Case II
Art. 364.
: (1) (2)
s+ Bal. Bal.
50110]12| X 8 =196, 40252 2% H0=100
60 — Ans. 5015 2 2
12112]10| x 8 =80. %l60| 5] | |2 Ans"{z
75]1015{3]1{44(5x50)

=254:, Ans,

(3)
Bal.

056
56 —

B [ 22— 145 pt. — 2 gal. 1 gt. § pt., Ans.
91,/35] 8 | % 22 = 29 pt.
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(4) (5.)
gT.
16. |2 |18 X $kx=3 0603 -g =21
18 — pwt. 9 gr. 60[78(18| 10 pt-—-
216|3.6| 1|X $L—= 96136 |5 4ipt.
1 pwt. 21 gr., Ans. Ans.
(6)
parts. %  acidity.

125 pt.X 0= 0
7% ¢ X 100 =750

20 )750( 3739 obtalned
15
—1 0 22.531 X 1% = 253 pt.
desired, 22} — 123
100{77.5/ 9 133 pt. =

1 gal. 2 qt. 11 pt., Ans.

(7 |
ExpLANA- ‘ OPERATION. ( 1st.
T10N.—The 111813 X 852 —=352|3852 oz,
combination 1| 4 | § 31 % Ans.
is to displace 4|3 -}-—f- 815 840
waterequal to 12 '—"57; = §40. 840 . ¥= 392,

once its weight, and, hence, 1 is the average. The lead, while in the
water, displaces iy of its own weight; the copper displa.ces 1 of its own
weight; the cork, when wholly in water, displaces 4 times its own
weight. Hence, the piece, say 1 oz., of lead lacks displacing 1¢ of an
0z.; 1 oz. of copper lacks displacing §; a cork oz. displaces foo much,
by 3 times its weight; hence, balancing, we take 3 oz. of lead for each
1¢ oz. of cork, and 3 oz. of copper for each § oz. of cork. But the
conditions require only % of 3 oz. of copper; hence, to balance that
requires-} of §, or 5% oz. cork. The conditions also require 12 oz. cork
in all; therefore, 12 — &, or 322 oz. cork are yet required, and as this
contaips 1¢, 4% times, there must be, by first balancing, 352 X 3, or,
832 oz. lead, which is 2 Ib M1 oz, Ans.
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EXPLANATION.— OPERATION. (2d.)
F il‘St, balancing in propor. propor.
proportion to bulks, .|| bulks, || | weights.
40 of -cork to 3 of 31 4140]32 101 8 || & + &40
lead, 32 of cork to 3 1{ 9 | 8 3 I — 27 %
of copper. This 11{10( 3 33 352 oz.,

makes their actual
weights, as 40 X to
11 X' 3,and 32 X } to 9 XX 3. Then the } oz. copper requiring #; oz.
cork, the remaining $42 oz. cork require 2 1b. 7} oz. lead, Ans.

(8.)
120 X 74 == 8880 Since 60 is 1209 of that desired,
150 x 68 = 10200 60 =— 120, or 50% is the required
130 X 54 = 7020 average. |
400 ) 26100( 6519;. 654115110 X40=400
40 | 10 {151 40=610
610 shares, Ans.
(9
$ bbl.
400 7.50=3000 7.06 .56 | 100 | X 20=2000
640X 7.26—4640 req. av. 6.50 S
9607<6.75=6480 5.50] 1| 56 | x20=1120

2000 )14120( 7.06, bbl., Ans.
average now.

Casg III.

(1.
The given lbs. and prices make an average of 5} ct.
Then,

Art. " 365.

3131 21b., Ans. The balancing re-
654 & 7 quires 1 of the first
_ I Tllalele 21— 871— Ib., Ans. for 3 of the third; and

7 of the second for 6
of the third. This gives the required 7; but as there are 16 — 13, or-
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3 yet required, and as these must be taken in proportion, as one of the
first to three of the third, we take § of the first balance column and
add it to the second; havmg 24174 8 =16

(2)
bbl.  pr. $
300 X 7.50 = 2250

800 X 7.80 = 6240
400 X 7.65 = 3060
1500 Y115650( $7.70, av. for 1500 bbl.

As there are to be 2000 bbl., there are yet 500 bbl
required, and their price must be $( 2000 X 7.85 — 11550)
-+ 500 —= $8.30, the av. Hence,

8 [.30(2 200 bbl.
8.30 | % 100= Ans.
8.50|.20 |3 300 bbl.
. (3)
14 % 30 = 4.20 56 1b. — 40 1b. — 16 Ib.
20 ¢ .50 = 10.00 desired. -
6X.60=_3.60 (56 X .40 —17.80)
40° ) 17.80 80( 44% ct., av. 16=28% ct. av.for 16 1b.
25(335 10 b.
28%— X 2= Ans.
35| 613 6 Lb.
(4)

If the specific gravity of a body be I, it loses 1 in
water; so, copper loses 4, and silver %, while the
required loss of combination weight is 5 ; hence,

0Z. *

5y | 989 7228 oz.
;ﬁgiﬁ #g—:{ tHos }Ans.
r 5§55/ 357 4344 oz.

946
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(5.)
2 pwt. 16 gr., Ans.

1st. gr.
1513|6]2|64
20 2| [3]|24|1 pwt., Ans.
2416|3| [24]1 « Ans

9 5 112 - 14 =8,
Taking 3’s and 5's to make 112 gr., we proceed thus
to .find other answers :

18

2d. 72‘68 64 | 60 {56 (52|48

3 15|24 |33|42|51|60

1 34292419 14| 9| 4

3 5
(6. .
915|(3|2]/29|30|31|32|33|34(35|36|37{calves,
41212 |5|(68|60|52|44]36|28|20 12| 4|hogs,
1|3|5 3110|17}24|31|38|45 52|59 |lambs.
8 7

Take bths of 8 and 5ths of 7 to make 100 ; or whole
8's and whole 7's to make 500. |
(7
If a body have a specific gravity of 2, in water it dis-
places } its own weight ; if its sp. gr. be 4, it displaces in

likemanner £ ; 2| 338 | T4 ( 635 silver.
so the crown, &, : X 1 =i
sp. gr. 1iZ, oAy | i dh, ig; 108% gqld.

displaced 3+, |
and thus with the two metals. Hence, the question-is,—
If gold displace, in water, 4 of its own weight, and silver
2 of its own weight, how should these be combined so as to
. displace t§ of their weight? The above balancing shows
their actual weights should combine as 74 to 121 ; i. e., the
gold should weigh 13} of the combined weights. The
whole weight being 174 1b., the weight of the gold must

“be 174 1b. X 131 =104 1b., Ans.
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INVOLUTION.
Art. 370.

(1) (5)2=5 X 5=25, Ans.

(2) (14)% =14 X 14 X 14 — 2744, Ans.

(3.) (6)5=16X6X 63X 6 X 6="T776, Ans.

(4) (192)2 =192 X 192 — 36864, Ans.

(8) 1X1IXIX1IX1IX1IxX1X1xX1xX1=1, Ans.
(6) A*=$%X3EXEXE=¢k 4dns.

(7) CHEP=9¢ X $ X §=7220 =1135, Ans.

(8) (D°*=FXEXEXEXE=143E, Ans.

(9) (02)8=.02 X .02 X .02 =.000008, Ans.

(10) (B)+=5X5X5X5=625; ... (54)2, or 5%, =
625 X 625 = 390625, Ans. ‘

(11.) (.046 )% = .046 X .046 X .046 = .000097336, Ans.
(12) BT =4 X XEXEXEXE X F=1r5hves 408
( 13.) (2056)2 = 2056 X 2056 — 4227136, Ans.

(14) (7.623)2 =17.62} X 7.62% — 58.14061, Ans.

Art. 371.
(L) 192 = (10 4 9)2 100 4- 2(10 X 9) 4 81 =361,
Ans.

(2) 297 = (20 4 9)2 = 400 + 2(20 X 9) + 81 =
B41, Ans.

(3) 42=(1+3)2=1+2(1%3)49=16, Ans.

(4) 402 = (30 + 10)2 = 900 - 2(30 X 10) - 100 =
1600, Ans. .
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(5.) 1252 = (100 4 25)2 = 10000 4 2(100 X 25) -+
625 — 15625, Ans.

(6.) 592 = (50 + 9)2 = 2500 + 2(50 X 9) + 81 =
3481, Ans.

Art. 372.
(1.) 198 = (10 4~ 9)% = 1000 - 3(100 X 9) + 3(10 X
81) 4 729 — 6859, Ans.

(2.) 298 = (20 4 9)% = 8000 4 3(400 X 9) + 3(20 X
81) - 729 = 24389, Ans.

()43 =1+ 32 =1+31X3)+31x%X9 +
27 — 64, Ans.

(4.) 403 = (20 - 20)% = 8000 4 3(400 X 20) + 3(20 X
400) - 8000 = 64000, Ans.

(5.) 1258 — (120 4 5)3 = 1728000 -+ 3(14400 X 5) +
3(120 X 25) + 125 = 1953125, Ans.

(6.) 2168 = (200 - 16)2 = 8000000 -{- 3(40000 X 16)-
3(200 X 256) + 4096 — 10077696, Ans.

EVOLUTION.

EXTRACTION OF THE SQUARE ROOT.

Art. 376.
(1) (2.) (3.)
2809(53, Ans. 1444(38, Ans. 11881(109, Ans.
25 9 1
103 | 309 68 | 544 209)1881

309 544 1881

————
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(4) (5
185640625 (13625, Ans. 80012304 (8944.9—, A ns.
1 64
23)85 169]1601
69 1521
266)1664 1784 ’8023
1596 7136
2722) 6806 17884 | 88704
5444 71536
27245)136225 178889 | 1716800
136225 1610001
”“‘““*““ 6799
- (6) (7.)
6203794(2490.74, Ans.
4 34447361856, Ans.
44| 220 1
l176 28244
489 | 4437 224
|4401 365 | 2047
49807 | 369400 11825
‘348649 3706 | 22236
498144 20751 22236
l19926——
(9)
- (8) 16499844 (4062, Ans.
57600(240, Ans. 1600
1 806'4998
441176 4836
176 8122]16244
00

16244
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(10)
49098049(7007, Ans.
49
14007

08049
98049

(1L)
73005(270.194, Ans.
4
1330
329

540110500
5401

54029 | 509900
5261
540384 | 2363900
2161536

47

(12)

3863 = 57512456(7583.69,
49 Ans.

15 851
725
1508 . 12624
| 12064
15163 | 56056
45489
10567
9098

1469
1365

(13)
3.000600(1.7320508,
1 Ans.

271200
189
343i1100

1029

34b)|7100
| 6924

3464417600
17320+

279
277

[ ——

(14)
9.869604:4010(3.1415926,
9 Ans.
61| 86
o
2596
2496
6281 10004
| 6281
62825 | 372340
1314105
38315
56543
1672
1257
41b
31

624
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(15.) V030625 = .175; 1/40.96 = 6.4 ; 1/.00000625 =
0025 ; .175 3 .0025 X 6.4 = .0028, Ans.

(16.) 126 X 58 X 604 = 4414032, Ans.
(17.) V'12.96 X V¥ =1/10.8 = 3.2863, Ans.

Art. 377,

(2.) V'35 — /34,695 — 5.8843+, Ans.
(3) V¥ = V% = 128 and not }1/36; hence, §

more nearly than §, Ans.
(4.) V' 272.256 =16.5, Ans.
(5.) 16.40 = 2.5298-}, Ans.

(6.) 38 X $#2% X 38 X & = geiisst X 3b;ehence,
Sq. T = 221/ — 5.9160798 X 2b — 45886+, Ans.

(7.) /123454321 %X 81 = 11.111 X .9 — 9.9999, Ans.

(8) VITS X 48X § = VIM X 1M X4X 3} =
1.2 X 1.2 X 2 X }1/21 = 24821, Ans.

EXTRACTION OF THE CUBE ROOT. .

Art. 380. .y
(2.) 19683(27, Ans.
(L) 8
, 4 % 300 =1200 | 11683
512(8, Ans. 2 X TX30= 420
E}__Z.. T 7= 49
1669
11683
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(3) 7301384 (194, (4)  94818816(456,
lﬂ_ Ans. 64 Ans.
1% 300=300/6301 16X 300=4800|30818
1% 9% 30=270 4% 5% 30= 600 |
9 9= 81 b b= 25
651/5859 542527125
361 % 300=108300]442384 | 2025 X 300==607500|3693816
19X 4% 30= 2280 45X 6X30= 8100
44— 16 6 6= 36
110596442384 615636/3693816
(5.)
1067462648( 1022, Ans.
1

o —

1% 300=300) 67
100 300=30000] 67462
10 2x30= 600
2X 2= 4
30604| 61208
10404 ¢ 300=3121200|6254648
102 2% 30= 6120

2% 2= 4|6254648
3127324
(6.) (7.)
5.088448(1.72, Ans. 22188.041(28.1, Ans.
1 | 8
3004098 1200(14188
210 480
49/3913 64/13952
559 (175448 1744 | 236041
86700 235200
1020 840
4 1
87724175448 236041 236041
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(8)

32.650(3.196154+,

27

2700| 5650
90
1] 2791

2791 (2859000

288300
8370
81j26707569

296751 (188241000

30528300
57420
36)183514536

3055ﬂ75ﬁ|§g§g§gﬂ

166788
15292

1386

(10)

3.009200(1.443724,
1 Ans.

3002009
120
16[1744

436_265200'

58800
1680
16;241984

60496] 23216000

6220800
12960
918701307

CZBBIBY| 1514699

436364, etc., as above.

H. K. 14,

(9)
.007900(.19916324,
1 Ans.

300 [ 6900
270
81 | 5859

651 (1041000

108300
5130
81 11021599

113511 (19401000

11880300
5970
1

1183¢271|11886271

7514729
713176

38294
3565

264

(11)

24=.031550068587(.315985,

27 Ans.

2700| 4550
90
1] 2791

2791| 1759068

288300
4650
251464875

292975 [294193587

29767500

850560
81|268673679

29852431 25519908
w0 2388210, etc., ete.
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(12.) (13.)
25(2.924018, Ans. 11( 2.22398, Ans.
8 8
1200[17000 1200 3000
540 120
81/16389 4 |2648
1821 611000 1324 | 352000
252300) 145200
1740 1320
4508088 4 (293048
254044(102912000 146524 | 58952000
25579200 14485200
35040 19980
16/102457024 9/4441556'7
256 145 4549 1480 1453643
4256 256176 5189ﬁ3324673
1988 121176
11844
(14.) (15.)
% = .666(.87358, Ans. — .266(.64366, Axs.
512 T 216( :
19200 (154666 10800| 50666
1680 720
49 (146503 16| 46144
20929 8163666 11536| 4522667
2270700 1228800
7830 5760
o 9 186835617 9/3703707
2278539 (1328049 12 81896
113927 A 74074”
1887 782
18237 /

PR W
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(16.)

163

171.416328875( 5.555, Ans.
125

25300 —= 750046416

52 30 = 750
52 25

"8275(41375

552 % 300 == 907500
O Hx30= 8250
ax b= 25

5041328

9157754578875

5552 %300 = 92407500
BHH B30 = 83250
5xb X 26

92490775

462453875

462453875

17,
(1) 300

270
81

651

19 X 30=

e ———

108871

1912 300=10944300
17190

191 % 3% 30=

7011 19.1393267, Ans.
1

6011
5859

152000
192 % 300=108300
570

108871

43129000

9

10961499(32884497

19132 % 300=1097870700
516510

191330 9=—
9% 9=

10244503000

81

1098387791

9885485619, etc., ete.
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(18.) ¥ ks = Vbt = 524 = [ of 2.8844991 —
2218845, Ans.

(19.) #% of & = 1/.24242424 — 6235319, Ans.

EXTRACTION OF ANY ROOT.

Art. 384. (1)
0 15625 (125, Ans.
1 1
1 *5625
1 44
*2 %1225
2 1225
22
2
*24
5
245
(2)
0 0 68719476736(4096, Ans.
4 16 64
4 16 * 4719476
4 32 4417929
8 *48 * 301547736
4 10881 301547736
*12 490881
09 10962
1209  *501843
9 73656
1218  *50257956
9
*1227
6

12276
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(3
0 0 0 0 14348907 (27, Ans.
2 4 8 16 *11148907
4 12 . 32 *80 11148907
6 24  *80 1592701
8 %40 113243
*10 4749
107
(4)
0 0 151(5.325074, Ans.
B 25 125
5 50 * 26.000
10 *75 23.877
b 4.59 * 2.123000
*15 79.59 | 1.691768
3 4.68 % ,431232000
15.3 = *84.27 424935125
3 3184 * 006296875
15.6 84.5884 595467
3 3188 34220
*15.9 *84.9072
02 079825
15.92 84.987025
02 079850
15.94 *85.064875
02
*15.96
005
15.965
15.970
- *15.975

(5.) Proceeding by Art. 382, we have 1¥'97.41 —sq. rt.
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of V/97.41, which = 1/9.86965045 = 3.14159, or, 3.1416,
Ans.

(6.) ¥/ T.08=1/5q 7t of 1.08 — 1/ 1.03923048 —1.01943,
Ans. o

| (7.
7 = 416;
0 0 0 0 4166 (.83938, Ans.
8 64 512 4096 889866667
16 192 2048 204800000 227626024
24 384 5120000 220746881 9381865

32 64000 5315627 237291603 1944016
400 65209 5514908 24249351 :
403 66427 5717870 24775122

406 67654  BT799 2479283
409 . WQQ) 58419 248105&
412 59;3,39
413
(8) . ‘

35.2 = 32 % 1.10. Hence root = 2y1.10.
0 0 0 0 1.10 (1.01924
1 1 1 1 %10
2 3 4 5 0489899499
3 6 ~10 " 5.10100501 0013207560
4 10, 10.100501 *5,20302005 109721
5,01 10.0501 10.201504 5.2965771 29354
5.02 10.1003 %10,303010 5.390967+ 21044
5.03 10,1506 10.895228 951 410
5.04 10.2010 10.487854 5.4860
#5.05 10,2464 92 &c_,

&e., 10.2918 10.579

1.01924 X 2 = 2.03848, Ans.

(9.) V782757789696 — }/cube rt. = 19216 = 1/
9.79795897, Ans. |

&l

Sten.
——

- {10.) /1367631 = ¥ cube rt. = 11T = 4.8058955, Ans.
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APPLICATIONS OF SQUARE AND CUBE ROOT.

Art. 388.
(L) V302 + 122 = V1044 —< 32.314 ft., Ans.

(2) V102 X 2 = 1012 = 14.142-} ft., Ans.

(3.) V697 1 92% — /13225 — 115; and (69 492) —
115 = 46 rd., Ans.

(4) 1/500% F 3602 = 1/T79600 == 616+ yd., Ans.

GENERAL EXERCISES IN EVOLUTION.

Art. 389.

(1.) One side : other :: 12} : 1; <. e, it is 3} times
the other, Ans. '

(2.) Larger : smaller ::122 : 52 ; and 144 - 25 = 543,
Ans.

(3.) 48 : 508 ::16 cu. in. : 125000 X 16 —+ 64 = 31250
cu. in., Ans.

(4)

By Art. 389, 4,
875 cu. in : 189 cu. in. :: 17.53 : cu. of req. no.
Fourth term —1157.625, and #'1157.625 = 104 in.,
Ans.

Nore.—Evolution having been presented, such examples afford the
teacher an opportunity of showing that the same powers, or same roots,
of four proportionals are in proportion. This would furnish a very
eiegant solution:

875 : 189 :: 17.56% : cubggof no.
125 : 27 ::1756% : « ¢«
5: 8::175 : the no.,=103.

(5.) As it was a perfect power, and the right hand
period was 25, the last figure of the root must have been

5 ; hence, the last trial divisor was 4725 -+ 5==9456. Then,



168 KEY TO RAY'S NEW

by the rule, we know 5 to have been annexed to 94, which
must have been “double the root already found;”’ that
portion of the root, therefore, must have been %} of 94, or
47; the entire root, 475, and the power, 4752 = 225625,
Ans. Briefly thus:
4725 - 5=1945; } of 94 =4T; 4752 = 225625, Ans.
(6.) 504 = 2 of its square; the square — I of 504 —
1764 ; /1764 = 42, Ans. :
(7.) 91252.56 =1 X 2.5 X 3 times the cube of the small-

est. Hence, smallest == $/91252.5 = 7.5 =— 23 ; hence, 23,
074, 69, Ans.

(8.) First.—If the number be an integer it will be the
greatest square in 1332 ; if we extract the root of 1332, to
two places, we shall find the integral remainder equal to
the integral part of the root. Hence, 36, Ans.

Second.—Whether the number sought be integer or
fraction, its square increased by once the number makes the
given sum. Let the diagram for square root ( Ray’s New
Higher) be taken for illustration. The large square A, in
the cut, is the square of the number we seek. The rect-
angle B equals the number multiplied by %4; C equals the
same ; and both equal once the number. [ 0
Now, as in the cut, the width of the
rectangle being 4, we want yet a small
square, D, the square of 4, =1, to make |* 4
a comy lete square — 1332.25, the exact
root of which is 36.5; but the number
we sought is the side of A, which is Fig. 1.
less by .5 than the root just found ; hence 36, Ans.

(9.) The ceiling is a rectangle of a length equal to £ of
its width, and, if 1 of it be taken off by a line parallel to
the end, a square would be left, whose side is the present
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width. Hence, the ceiling in the given form is § of such
a square. Let us call this square, E, The increase stated
is equal to a strip1 ft. wide, on the end of the ceiling,
another strip ¢ of this, and 1 sq. ft. at the corner. With-
out this square foot the area will consist of:

$ of a square K,
§ of a foot-wide strip, { — 303 sq. ft. ;
£ of a foot-wide strip,

or, in all, § of a sq. B, 4+ &1 of a 1 ft. strip of
same length. If we take & of this quantity, we shall
have one sq. E 4 1l of such a strip.

But Ll of such a strip, a foot wide, equals a strip of
the same length, 11 of a foot wide ; or, it equals fwo strips
of that length, 14 of a ft. wide;

T
i. e., 11 inches wide. . These two 4 B
strips can be placed on adjacent 8 T
sides of the square E; and, a small
square of 121 sq. in., at the corner, I
will then complete a new square |° £
having 8 of 303 sq. ft., 4- 121 8q. in.,
== 36481 sq. in.; the side of it = b o
136481 = 191 in., which is 11 in. £ 8

. . Fig, 2.
more than the required width A, B, C, D, the ceiling.
hence, 180 in., or 15 ft. = width, §%"¢ D e suare.
and 18 ft. = length, Ans. %’,Sthehfﬂ’&.liﬁ.m"h SUrips.

(10.) The last three figures, 984, make the last period
of the complete power; and the last figure of the root
must be 4, for no other of the nine digits will make 4 at -
the units of the cube. Hence, 241984 = 4, or 60496, must
be the complete divisor. This divisor was made by two

increases of the trial divisor; the last increase having
H' K' lér '
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been 42 — 16, the former part, 60480, — 300 times the
square of the partial root and 4 times 30 times that
root; hence, z}5 of this, or 201.60, must equal once the
square of that root -}- 2 of it. But, according to NorE 3,
under the Rule for Square Root, it takes more than twice
an integer added to its square to make the square of the
next higher integer ; consequently the greatest square in
201 is the square of the partial root already found before
the last figure, 4; as this square is 196, and the sq. root
is 14, the cube root sought must have been 144, and the
power required — 1443 — 2985984, Ans.

ReEMARK.—In every such case where the conditions are that the
root and the power are integral, the square of the last figure being
taken away, leaves 300 times the square of an integer, 4 30 times the
integer X by the last figure. Now, as the last figure can never be
greater than 9, this sum can never be more than 300 times the square
of an integer, + 270 times the integer; the 300th part of this can
never exceed the square of the integer by more than $14, or &, of the
integer, and hence the square of that integer MUST BE the greatest square
in the quotient of this partial trial divisor by 800. The student can
convince himeelf that the 300th part of the whole divisor contains
no square of a greater integral root than the root “already found.”
Hence the following brief operation:

1. 241984 — 4 = 60496, the complete divisor.

2. 60496 -+ 300 = 201.65-4.

3. The root of greatest square in 201, is 14.

4. The root found was 144, and 1442 is the answer.

(11.) If one cube differ from another, 1 inch, in the
equal dimensions, the difference in solidity will be, one
corner cube, =1 solid inch, and six blocks of the same
length as the smaller cube, three of them being square,
and each of the other three 1 inch wide. Without the
corner cube the 3 square blocks and 3 narrow blocks, in
this case, will contain 1656 solid inches ; or, 1 square block
and 1 narrow block contain 552 solid inches. These being
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1 inch thick, if we take one side surface in each of the two,
we have 552 square inches; that is, one square and an
inch-wide strip of the same length contain, together, 5562
square inches. This surface will be the same amount, if
the inch-strip be divided into two Aglf-inch strips, and
these be placed on adjacent sides of the square; there is
yet required a square — } sq. inch, at the corner, to make
a full square; 552.25 sq. in., whose side is 4 inch greater
than the length of the strip; 1/552.25 = 23} ; therefore,
the side of the square, or edge of the cube, before reduction,
is 233 in. 4 % in. = 24 inches; and 24 in. X 24 in. X 24
in, = 13824 cu. in., Ans. »

(12.) Conceive one of the sides of the room, or one of
the ends, to be turned down (as upon hinges), to a level
with the floor. The corner to which the fly travels, may
then be considered the diagonally opposite corner of a
rectangle. In the one case the sides will be 46 ft. J- 121
ft., or 58% ft. length, and 22 ft. width, and the diagonal
624 ft.; in the other, the sides will be 22 ft. -} 124 ft., or
341 ft. width, and 46 ft. length, and the diagonal =

v/ 1190.95 - 2116 — 574 ft., Ans.

(13.) 1. The answer to the first part will be the same as
if we required the number of stakes which can be driven,
one foot apart, on a square of 10 n
ft., there being just 10 of the

allowable divisions in the given ::

gide. If we put down 11 on the 0
base line, and, perpendicularly 1o

over these, as vertices of equi-

lateral triangles, 10 others, there v
will be, continuing thus, 11 in "

the first row, 10 in the second, Fig. 8.
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11 in the third, 10 in the fourth, and so on. But the
height of such a triangle is 1/ 1—31=.86602; and in 1
ft. this is not contained more than once, so that, on a
space 1 foot wide we should have, by triangular arrange-
ment, only 11 + }0 = 21; while by squares we could
have 22. The triangular arrangement will not be a gain
in two feet of width unless 2 contain .86602 oftener than
2 times ; and so, trying, we find that in 6 feet there will
be no gain by that method ; but in 7 ft. there will be 8
strips, and consequently, 9 rows, by triangular arrange-
ment. In the remaining 3 ft. there will be no gain, and
hence we shall observe the square form on that remain-
der, having

5 rows of 11 =55

On 7 ft. width

n 71wl 4 « «10=40 pin all, 128
On 3 ft. « 3 « «11=33 stakes, Ans.
(See Fig. 3.) |

ReMARK.—If there were 13 rows, of only 10 in each row, the
arrangement would be a gain over that above. Let us see if this can
15 be made. The 13 rows would require
13 " 12 strips, each § ft. wide. If the rows
12 were to reach, from the base row, alter-
10 nately the left hand side, and from the
s second one, alternately the right hand
side, there would have to be, for 10

stakes, at least 9% bases, each equal to

11

8

7

5

8 10 =95 =4 ft. If so, the half of
. ®  this, 1§ ft., would be a base, and § ft.,
Fig. 4. the perpendicular to allow @ hypothenuse

—— e e e

of the 1 fi. distance; but V130 |- 22 = only $}4-, which is not equal
to 1; hence, there can be no gain by such arrangement.

II. The answer to the second part is the same as if we
required the number of stakes which can be driven, 1 ft.
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apart, upon a space 12 ft. square. If we proceed accord-
ing to the first method shown, we shall have

D rows of 13 =65
| 4 rows of 12—=48 > in all 178
Qn 5ft. « b « « 13-—6H stakes,

On 7 ft. width

But proceeding after the manner indicated m the Re-
mark, let us try to have 15 rows instead of 14. There
would be 14 spaces from base to extreme, each § ft. wide.
Then, making the rows from the base line, alternately
reach the left side, and from the second alternately reach
the right side, we should need for 12 stakes, 11} spaces
(at least), each 12 =115, or 24 ft. Taking half of this
for a base, and § for a perpendicular, we find the hy-
pothenuse — /124 | 3§ — 1738190 = 1 , which is
more than the allowable distance; hence this arrangement
is a gain, and we have 15 rows of 12 stakes, or 15 X
12 =180, Ans. (See Fig. 4.)

( 14.) For illustration, take any perfect square which
is also a perfect cube; e. g., (22)% = 64.

22X 2 X 2% 2X2=64

Here it is obvious that the square root of the number, is
equal to the product of the cube root by its own square root.
Hence it is easy to arrange the given b in the same way,
and have (52)3 = 16625, Ans.

(15.) By attending to the Remark pointed out, the
yearly mulfiplier will be seen to be the product of five
equal factors. Hence, the solution is by the extraction
of the 5th root of 1.10, which has already been per-
formed under the method of Horner (p. 362, Ex. 8), by
separating 35.2 into factors, 1.10 X 32. See solution in
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this Key, p.166; 171.10 =1.01924 ; hence, $.01924 is the
gain on $1 for the interval; hence, 1.9249, Ans.

(16.) (See Art. 386, Remark). The side being a hy-
pothenuse, and the perpendicular being that of a right-
angled triangle whose smallest angle is 30°, the perpen-
dicular is such that its square is § of the square of the
side. Hence, the perpendicular = 41/3 times the side.
Therefore, the required side =4 +11/3 =4 + .86602;
and the whole boundary, 3 times as much; hence, we
have $.75 % (12 =+ .86602) —$10.89, Ans.

SERIES.

ARITHMETICAL PROGRESSION.

Art. 392. ~ Case L
(1) 12— 1=11; 4 11 —44; 44 4 3 —47, Ans.
(2) 18—1==17; 4 % 17 = 68; 100 — 68— 32, Ans.

(3)5§—3} =2}; 2} X 63 = 1413; 1413 4 3} —
1451, Ans.

(4) .037 — 025 = .012; 012 X 9 — 108; .025 4
108 —.133, Ans.

(8.) T1—68=3; 3 X 18=54; 74 — 54 = 20, Ans.

(6.) 130 — 123} = 6%; 6} X b= 32}; 130 — 32} =
973, Ans. |

(7.) 124 — 6% = 6%; 61 X 364 =2275; 6% -} 2275 =
2281}, Ans.

Art. 393 Casg TII.
( 1.) 850 — 2 — 425 ; 4256 W BT = 24225, Ans.

(2) 100 + .0001 = 100.0001; 180:0001 % 12345 —
617250.61725, Ans. |



HIGHER ARITHMETIC. 175
(3) 13X 9999 4 1 = 10000 last term; 10000 4- 1 =
10001 ; 19901 % 10000 — 50005000, Ans. '

(4) 2 X999 4 1 =1999 last term ; 1999 4 1 =2000;
2000 % 1000 = 1000000, Ans.

(5.) 111 X 8=2888; 999 — 888 =111 last term ; 999 -}-
111 =1110; 1110 % 9 = 4995, Ans.

(6.) 1726 — 4.12 = 13.13; 13.13 X 249 4 412 =
3273.49, last term ; 3273.49 4 4.12 =3277.61; 3271:61 %
260 = 409701.25, Ans.

(7) 60—21=39; 20—5=15; 39 — 15 =24 com-
mon difference ; 2§ X 4=10%; 21 —10% =10, 1st term ; |
23 X 45 = 117; 103 4 117 = 1273, last term; 103 -

127§ — 138} ; %ﬁiﬁx 46 = 31788, Ans.

ExXAMPLES FOR PRACTICE.

(1) (28—8) =+ (6—1)=4, Ans.
(2) (203 —43) +13 =11, Ans.
(3) 54 —8=46; 46 - 2=23; 23 | 8 =31, Ans.

(4) 30 —6=24; 24 +— 6 =4, adding 4 to 6, we ob-
tain 10, 14, 18, 22, 26, Ans.

(5) 40 —4 == 36; 36 — 3=12; adding 12 to 4, we
obtain 16, 28, Ans.

(6)3—2=1;1-25=1 21, 23, 28, 24, Ans.
(7) 42—9=33; 33+ 3=11; 11+ 1=12, Ans.
(8) 1034 —3="7}; T3 —§=20; 20 11 =21, Ans.
(9.) 500 —10 =490 ; 40 —08; 98 4 1 =99, Ans.
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(10.) The years of interest on one year's interest on
each $1 of the principal, are equal to the sum of an
arithmetical series, 1, 2, 3, etc., to 49, which, by the
rule, = (1 -+ 49) X 42 = 1225 yr. Hence, the amount
of each $1 in the principal, is
| 1. The annual interests $.10 X 50 = $5.00

2. The interest of 10 ct. for 1225 yr. =12.25
3. The dollar itself, . . . . . 1.
In all, . . . . . . . $18.25

$4927.50 = 18.256 — $270, Ans.

GEOMETRICAL PROGRESSION,

Art. 395. Case 1

(L) @' =3¢ 64 X sd5 =5 Ans.

(2) (21" =3435; 2 X 3335 = 3435 = 1958, Ans

(3) (B)? = zovsrs; 100 X goo'sas = 15zm 4nS.

(4) (3)° =19683; 4 x 19683 — 78732, Ans.

(5.) The 3d term, considered the 1st, the 9th would be
the Tth ; hence, 66 — 46656 ; 16 X 46656 — 746496, Ans.

(6.) The 40th term becomes the 8th, starting at the
33d ; hence, ()7 = ZL&; 1024 X £187. — 13611, Ans.

(7.) Ratio of tran. series =2; (2)5 =32; 180 32— |
58, Ans.

(8.) Ratio of tran. series = §; ()10 = Af24-; 2181 %
Sk = ol =t Ans.

Art. 396. Case 1L

(1) 28 =512; 6 X 512 = 3072, last term; 3072 X
2=06144; 6144 — 6 = 1 —=6138, Ans.
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(2) D' = 5ares; 16384 X gyiosy = -, last term ;
dr X 3 = p; 16384 — g — 1638383 ; 1638383 + 3 —
3276741, Ans.

(3.) B =% %X P4 =428, last term; A28 X
g = &5, &"“325%51-———%—%%—%; 1l—&=1; HE+-1=
13284, Ans.

(4) 1—3=1%;1+3=2, Ans.
(8) 1—$=4%; $~3$=13, 4ns.
(6)1—4=1; %=+ }=2 Ans. .
(1) 1—8=13; §+~3}=28%, 4ns.
(8) 1—rr=1%%; 2%+ A= =+ 4ns

(9.) 1—.000001 =.999999 ; .349206 —+ .999999 — 33 ; 1
001 =.999; 480 +.999 =1§¢;1—.1=9; 6.9 =

% . #%, 154, &, Ans.
50 (156.2472252 —
(10.) Am’t =$ ( 5? 107_2_ ?2 L)) = §$77623.61, Ans.

(11.) The formula of the last example is,

$50 (11063 —1)

Amount = T —1

Observe that the second factor in the numerator is
the compound amount of $1, diminished by $1; 7. e, it is
the compound interest of $1 for the time. The denominator
is .10, the rate ; and the quotient of $50 by the rate is the
principal which will yield $50 each year; i. e., it is the
present value of a perpetuity of $50. This present value,
X comp. int. of §1 for the time, is exactly what the Rule
in Case IV requires.
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(12) ¢ 1°08.105_ D _ 1. So, using comp. int. table, we
have,
1.08.;8—- 1 _ lgg4 — 208
1.02?;8—-1 _ .2?3;12 39464,
1.08‘38——— 1 _ .3(?34;89 45061
LOS_;; i _ .46?3381 — 5.8666.
1.08.38—-— 1 _ .58.6088743 _ 73359,

ExampLEs FOoR PRACTICE.

(1) 512 = 8 ==64; ¥64 =4, Ans.

( 2.) 49375000000 - 418 ==10000000000 ; 3710000000000
= 10, Ans.

(3.) Included terms = 7; 1000000 = 729 — 10999000
/1090000 — 10 — 3% Ans.

(4) No.of terms =14 2=3; 112+-63 =L} 2 =1F
VIE=4§; 63 X § =8¢, Ans.

(5.) No. of terms =6; 192 + 6 =32; ¥/32 =2; mul-
tiplying 6 by 2 four times, we have 12, 24, 48, 96, Ans.

(6.) No. of terms = 5 ; } = g¢ier = 4096 ; 174096 =
8 ; multiplying g¢}¢7 three times by 8, we have gsg, 574
7y Ans. |

(7.) No. of terms = 4; 3041.28 + 14.08 = 216; 216

= 6 ; multiplying 14.08 twice by 6, we have 84.48 and
506.88, Ans.
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MENSURATION.
Art. 404,

(1) 9t 4in. =1121in.; 2 ft. 5 in. =29 in.; 112in. X
29 in. = 3248 sq. in. =22 sq. ft. 80 sq. in., 4ns.

(2.) 5ft. 8in. = 5% ft.; 42 ft. X 53 ft. = 238 s8q. ft. =
264 8q. yd., Ans.

(3.) 48 ft. )X 10 ft. — 480 sq. ft. = 69120 8q. in.; 8 in.
X 8 in. = 64 sq. in.; 69120 sq. in. = 64 sq. in. = 1080,
Ans.

(4) 72rd. X 16 rd. X } =576 P. =3 A. 96 sq. rd., Ans.

(5) 13 ft 3in. =159 in.; 9 ft. 6 in. =114 in.; 159 in.
X 114 in. % } = 9063 8q. in. = 62 sq. ft. 135 sq. in., Ans.

(6) (1)
22 in. 42 42 42 15 rd. 29 29 29
24 in. 22 24 38 18 rd. 15 18 25 '
38in. 20 18 4 25rd. - 14 11 4
2)84in, 42X 20X18x4=  2)58 rd.
42 60480 ; 1/60480= 29 20 14%11 X 4=
246 — sq. in. =1 sq. ft. 17864 ; 1/17864=
102 — 8q. in,, Ans. 133.66 sq.rd.—, Ans.

(8) 9 ft. 421 ft. =30 ft.; 32 ft. X 16 ft. = 240 sq. ft.,
Ans.

(9.) 43 rd. 4 66rd. =108 rd.; 198 rd. X 27 rd. = 1458
8q. rd. =9 A. 18sq. rd., Ans.

(10.) 10 X 9+2=45; 12 x 15 =2 =190; 16 X 10}
+2=284; 45 sq. rd. 4 90 sq. rd. + 84 sq. rd. = 219 sq.
rd. =1 A. 59 sq. rd., Ans.
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(11)
10 20 20 20 14 24 24 24
12 10 12 18 16 14 16 18
18 10 & 2 18 10 8 &
2)40 2)48

20 X 10 X 8 X 2=13200; 24 X10x8x6=11520;
V3200 = 56.568 -} sq.rd. 1/11520 11520 =107.331+, sq. rd.
56.568rd. - 107.331 + rd. == 163.9 — rd. =1 A. 3.9— gq.
rd., Ans.

(12.) 25 ft. X 144 ft. X 2 ="T12} sq. ft. in sides; 18 ft.
X 14} ft.X 2 =513 5q. ft. in ends ; 712} 4 513 = 1225} sq.
ft., total ; 7% ft. X 3% ft. = 238 sq. ff.; 5% fi. X 33 fi. X 2
=39% sq. ft.; 6% ft. XX 5} ft. — 34§ sq. fi., 23§ sq. fi. 4
39% sq. ft. = 63§ sq. ft.; one half of 63§ sq. ft. = 31% sq.
ft.; 31f sq. ft. - 34§ sq. ft. == 661} sq. ft.; 12253 sq. ft. —
661% sq. ft. ==1158% sq. ft. — 12882 sq. yd., Ans.

(13.) 86.6025 ~ 12 — 17.3205, the other diagonal.
These being at rt. angles, § of 17.3205 is the base, and 5
the perp. of a rt. ang. triangle ; hence, 1/8.66025% J- 25 X
4=perim., which is 1/°99.9999 X 4 = 40 rd., nearly, Ans.

(14.) 48 ft. X 27 ft. X 3 = 3888 sq. ft. = 432 sq. yd.;
12 ft. X 8} ft. X 3 = 297 sq. ft. = 33 sq. yd.; 432 sq. yd.
— 33 8q. yd. = 399 sq. yd. between walls; 48 ft. X 2 ft. X
2 X 3=216 sq. ft. = 24 sq. yd. in the walls; $1.46 X
399 = $582.54; T6 ct. X 24 =$18.24; $582.54 | $18.24—
$600.78, Ans.

(15.) The diagonal of a square whose side — 1, is
1.41421; 7. e., it exceeds the side by .41421; and, as squares
are smula,r ﬁgures

41421 : 1 :: given excess : req. side.
4142 : 1 :: 20.71 ch. : 50 ch.

50 X 50 = 2500 ; 2500 sq. ch. — 250 A., Ans.
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(16.)
30 ft. )X 12 ft. )X 2 = 720 sq. ft., sides; 15in, X 2 = 23 ft
25 ft. 3 12 ft. )X 2 = 600 sq. ft., ends; 5 ft.—2% ft.—= 23 ft.;
30 ft. X 25 ft, = 750 sq. ft., ceiling; 8% ft. XX 23 ft.
2070 X 8 =61} q. it;
132 71t X331t X 2:=49 sq. ft;
9)1938 43 ft. X 43 ft. = 21§ sq. ft;
2153 sq. yd., Ans. Deductions, 132 sq. ft.

25 ct. X 215} = $53.83, Ans.

(17.) The side of the field is /400 =20 ch. The line
must cut off either a triangle or a trapezoid. If a iriangle,
it could be no greater than a base 20 X % a height 8, and
this is less than 194 A. Hence, the line must cut off a
trapezoid ; the height or breadth between parallels = 20
ch.; and 195 <+ 20 = 9,75, the half sum of the sides;
hence, sum of sides — 194, and 194 —8 = 111, the side
not given. Therefore,the line would be 1/202 (114 -—8)2
if 8 be taken as one of the sides. If the piece cut off be
on the side of the square not containing the 8, the sides
of the trapezoid would be 12, and 19.5 —12; in that case
the line would be a hypothenuse to base 20, and height 20
— 8 — T4, or 4}; i e, hyp. = /400 + 20.25 = 20% ch.,
Ans.

(18.) 20 fi. X 103 ft. X 2 =413} sq. ft. ; 14} ft. X 10} ft.
X 2=299% sq. ft.; 4} ft. X 4 ft. =17} sq. fi.; 6 ft. X 3%
ft. X 2 =138 sq. fi. ; 413} sq. ft. 4 299% sq. ft. =713 sq. ft.
17} 8q. ft. 4 38 8q. ft. = 55} sq. ft. ; 713 sq. ft. — 55} sq f.
== 657§t 8qQ. ft. = 73527 8q. yd., Ans.

(19.) This makes a surface, 3§ ft. X 4 =15} ft. wide,
and 7 ft. 8 in. 4 6 ft. 10 in, 4 5 ft. 3 in. = 19§ ft. high;
153 ft. X 19§ ft. = 302§ sq. ft.; 20 ct. X 302§ = $60.563,
Ans. :
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THE CIRCLE.
Art. 409.

Note.—Observe that 3.14159265 is very nearly the same as $4§.

(1) 16 x 3.141592656 = 50.265482, Ans.; 22} X
3.14159265 = 69.900436, Ans.; 72.16 X 3.141592656 —
226.6973, Ans.; 452 yd. X $§8 — 1420 yd., Ans.

(2.) 56 - 3.14159265 — 17.82539, Anms; 182} —
3.14159265—= 58.09, Ans.; 316.24-+3.14159265 = 100.66232,
Ans.; 639 ft. = 355 — 113 X 1.8 = 203.4 ft.. Ans.

(3.) 2ft. 5in. =29in.; 13 yd. 1 ft. =40 ft.; 5ft. X5
ft. )¢ 3.14159265 — 78.54 sq. ft., Ans; 141 in. X 141 in.X
3.14159265 — 660.52 sq. in,, Ans 20 ft. X 20 ft. X
3.14159265 — 1256.637 sq. ft. =139 sq. yd. 5.637 sq. ft.,
Ans. - |

(4) 7. 3in. =87 in.; 6yd. 1 ft. 4in. =191 ft.; 23
ft. 23 ft. -+ 3.14159265 —168.386 sq. ft., Ans.; 43} in. X
431 in. -+ 3.14159265 — 602.322 sq. in. —4 sq. ft. 26.322 sq.
in.,Ans.; 9% ft. X 93 ft. -+ 3.14159265 = 29.7443 &q. ft., Ans.

(5.) 47.124 X 33 = 176.715 sq. ft., Ans.

(6.) The fraction is that part of the log which a
segment of a circle, height 1 of ‘diameter, is of the whole
cirele. ILet the diameter be 3 ; the radius, then,=1.5, the
distance from center to base of segment = .5; the half

chord =1/1.52 — 52 — 1/2 == 1.4142136. The whole base

of segment (or whole chord) = 2¢/2. The area of the
segment by No. 2, under V, p. 389, is,

4]/34—%01‘ 2]/‘)><1-——-206239

Area of circle =9 X .7854, and 2.06239 +— (9 X
78564 ) = .2918, Ans.

(7.) The fraction required is the part which a square
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is of the circle in which it is inscribed. The diameter
being 1, the side of the square — 1 /2 ; the area of the
circle = .785398 ; the area of the square — .5; the frac-
tion sought — .5 =~ .785393 = .6366, Ans.

MENSURATION OF SOLIDS.
Art. 410. :

(1) 54463+ 834104 +-9=40; 11} in. X 40 in. =
450 sq. in., Ans.
(2) 13 ft.==21in.; 1 fi. 2}in. = 14} in.; 14} in, %
3.14159265 — 45.5531 in. ; 45.55631 in. X 21 == 956.6 &q. in.
=6 8q. ft. 92.6 8q. in., Ans.

(3.)
60 120 120 120 /5760000 — 2400 sq. ft. ;
80 60 80 100 2400¢2 = 4800 8q. ft. ;
100 ~60 X 40 X 20 X 120 = 5760000 ;
2)240 |
120

60 4~ 80 4 100 = 240 ft.; 240 ft. > 90 ft. 4 4800 sq. ft. =
26400 sq. fl., Ans.

(4.) 28 ft. % 19 ft. ==5328q. ft; (12)2 -+ 3.14159265 —
28.7275 sq. ft. in one base ; 28.7275 sq. ft. X 2 =57.455 sq.
ft.; 532 4 57.4556 = 589.45H sq. ft., Ans.

(5.) 640 X 4 X 231 = 500480 sq. ft. conv. surf,, 4ns.;
(640 )2 = 409600 sq. ft. bage ; 500480 4 409600 — 910080
8q. ft., Ans.

(6.) 66 ft. 8 in. =800 in. ; 4 ft. 2 in. = 50 in. ; 50 in. X
2 X 3.14159265 — 314.159265 in. cirec.;

" 800 in. X 314.159265 in. =~ 2 — 125663.706 rq. in., convex
surface, Ans.; (50)2 X 3.14159265 — 7853.9816 sq. in. in
base ; 125663.706 4 7853.9816 — 133517.6876 sq. in., Ans.
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(7) 1ft. 2in. =14 in.; 4} in. X 4} in. = 20§ sq. in,
in base; 201 sq. in. X 4t in. = 94} cu. in., Ans.

(8) 12 18 49 6% 6 x 6=3888; /3888 — 62.354
1212 g0 in.; L of 15.24 in. = 5.08 in. ; 62.354 sq.

126 4 X .08 in. = 316.76 cu. in., Ans.
2)36 .

18

(9) 9in. X 9in. =81 8q. in.; 8l 8q. in. X 19 in. =
1539 cu. in., Ans.

(10.) 63 ft. =78 in.; 2t 10in. =34 in.; 1 ft. 8 in.=~
20 in.; 34 in. )X 20 in. X 78 in. = 53040 cu. in. = 30 cu.
ft. 1200 cu. in., Ans.

(11.) 8 in. X 12 in. +~ 2=48 sq. in.; 48 8q. in. X 7in.
=336 cu. in., 4Ans.

(122 33 33 33

2y 2 2 3

3 13 X1EX §X3%=1%; l/%s’%? =
2)_7% 2.48; 2.48 X 4} =10.75 cu
32 ft.Ans.

(13) & X § X 3.14159265 = 19.635 sq. in. in base;
19.635 sq. in. X 10} in. =206.167 cu. in., Ans.

(14.) 4in. X4=16in.; 21 in. X 4=101in.; (16 -
10) =—2=13in.; 13 in. X 3} in. = 43} sq. in., Ans.

(15.) 7 in. X 3.14159265 — 21.99114855 in.; 3 in. X
3.14159265 — 9.42477795 in.; 21.99115 - 9.42478 - 2 =
15.70796 in. ; 15.70796 in. X 5 in. = 78.5398 s8q. in., convex
surf,, Ans.; (4)? X 3.14159265 == 38.48451 sq. in.; ($)?2
% 3.14159265 — 7.06858 sq. in.; 78.5398 - 38.48451 -
7.06858 — 124.0929 sq. in., whole surface, Ans.

(16.) 1 of 1 ft. 4} in. =51 in. (10%-)2——113%8(1 in.
in lower base ; (4%)? = 184 sq. in. in upper base; mean
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base = 1/ (105)? X (41)2 — 103 X 4} = 45} sq. in.; 1133
+ 187 + 45% = 17725 sq. in. ; 17725 X 5} = 974334 cu.

in., Ans.

(17.) (9)? X 3.14159265 = 254.469 ; (5)2 X 3.14159265
= 78.53982 ; mean base = 9X5¢3.14159265 — 141.37167 ;
254.469 - 78.53982 4 141.37167 — 474.38049; 474.38049 X
18 — 2530.03 cu. in., Ans.

(18) (27)? X 3.14159265 — 2290.2211- sq. ft., Ans.;
(102 X 3.14159265 = 314.16 sq. in., Ans.

(19.) 113.097335 8q. mi. X 6 mi. = 6 = 113.097335 cu.
mi., Ans.

(20.) (4)% X 3.14159265 —+ 6 — 33.5103 cu. ft., Ans.

_21.) 40115+ 885 — 113 x 113; /113 X 113 =113
mi. diameter ; 40115 X 113 <+ 6 = 755499} cu. mi., Ans.

(22.) The diameter is the diagonal of the cube. If
the edge be 1, the diagonal of a face =12, the diagonal
of the cube =1/2 F 1 = 1.7320508, and 1 = 1.7320508 —
bB7735, Ans.

MASONS’ AND BRICKLAYERS WORK.

Art. 412. '
(1.) 18 X 8% X 63 = 943} cu. ft.; 943} = 25 =37.74,
or 374 perches, nearly, Ans.

(2) 20 )( 73 X 2=310 cu. ft.; this = 1252 perches;
$F X 1252 = 8230 — $9.39, Ans.

(3) 22 ft. 5 in. — twice 1 ft. 10 in. =18 ft. 9 in,
length of end wall; 36 4 36 4 183 - 183 — 8 = 1014 ft,;
1014 X 9% X 15 =+ 243 = 7014 perches; $2.75 X 7034 =

$192.98, Ans.
H. K. 16.
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(4) 1 brick 18 8 X 4 X 2=064 cu. in. =4y cu. fi;
150 X 8% % 13 = 1700 cu. ft.; 1700 X & = 5 — 41310
bricks — 41.31 thousand ; $7 X 41.31 = $289.17, Ans.

(5.) (10)2=100; (4)2=16; mean =1/ (10)2X(4)2=
40; 100 4 16 + 40 =156 ; 156 X 88 — 4472 cu. ft., whole
chimney; 3 %X 3 X 86 =774 cu. ft. in cavity; 4472 —
774 = 3698 cu. ft. of brick work; 3698 X & +— =
898614 bricks, Ans.

GAUGING.

Art. 414,
(1) 99 X 41 X 34 <+ 2150.42 = 64.18 bu., Ans.

(2) (32)? X 3.14159265=132.7323 ; (10)?3.14159265
— 78.5398; mean = 13 X 12 X 3. 14150265 — 102.1018 ;
132.7323 + 78.5398 -+ 102.1018 — 313, 3739 ; 313.3739 X

42 = 1253.4956 cu. in.; 12563.4956 cu. in. < 231 = 5.4264
gal., Ans.

(3) 11 ft. 6 in.—138in.; 7 ft. 8 in. =92 in; 92.X
92 % .0034 X 138 = 3971.3088 gal.; 3971.3088 - 31.5 =
126.0733 bbl., Ans.

(4) 10 ft. = 120 in., 9 ft. =108 in, 5 ft. =60 in,
(120)2 = 14400 ; (108)2 == 11664 ; mean = 120 X 108 = -
12960 ; 14400 4 11664 + 12960 = 39024 ; 39024 X &2 —
780480 cu. in. ; 780480 - 231 — 31.5 — 107.26 bbl., Ans.

Art. 416.

(1.) This is a frustum of a cone; (125)2 X 3.141592656 —
201.062; (42)% X 3.14159265 == 132.732; mean base =
18 % 13 % 3.14159265 — 163.363; 201. 062 + 132.732 +
163.363 — 497.1567; 497.167 X 28 — 4308.694 cu. in.;
4308.694 cu. in. = 231 = 18.65 gal Ans.
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( 2.) Difference of the diameters =3 in..; & of 3 in.=
1.8 in.; 18 4 1.8 =19.8; 19.8 X 19.8 X 34 X .0034 =
45.32 gal., Ans.

(3.) Difference of the diameters — 6 in.; 4 of 6 in. =
4 in.; 3 ft. +4 in. =40 in.; 40 X 40 ¢ 64 X .0034 —
348.16 gal., Ans.

LUMBER MEASURE.
Art. 416, |

(2) (24—4)2 X 13 =300 ft., Ans.
(3.) (256—4)? X 34 =661} ft., Ans.
(4) (50—4)2 X 13 = 1587 ft., Ans.

MEASURING GRAIN AND HAY.
Arto 419. )

(1) 104 X 33 X 2=21 % I X 2="735 cu. fi.;

73.50 X .8 = 58.8 bu. -
73.5 X .8 X $ =294 bu. ; Ans.
73.0 X .8 X 4=19.6 bu.

(2.) 40 x 16 X 10 X .8 =5120 bu., Ans.

( 3.) 48000 = 550 = 878 tons clover, Ans.; and 48000
—= 450 = 1064 tons timothy, Ans.

MISCELLANEOUS EXERCISES.

(1) 1 would gain 2 ct. more a dozen, which is % of a
cent apiece; I -+ 4 =5 ct., Ans.

(2) 3 for a dime is 3} ct. each; 3% ct.— % ct. = 2§
ct. cost; 4 for a dime is 2% ct. apiece; 2§ ct. — 2% ct. =
§ ct., Aps. |
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(3.) The difference between 37% ct. and 45 ct., or 73
ct., is # of the gain at 45 ct.; 7} ct. is 2 of 18} ct., the
gain per bushel at 45 ct.; 45 ct. — 183 ct. =26} ct. a
bu., Ans.

(4.) The difference of gain is 15 ct.; there must be as
many oranges as § ct. is contained times in 15 ct.; 15 =
g = 40 oranges, Ans.

(5.) By gaining 11 ct. I receive 27 ct. more than by
losing 16 ct.; the difference in price is 3 ct. a doz.; there
are 27 =+ 3 = 9 doz., costing 5 ct. )X 9} 16 c¢t. =61 ct.;
61 ct. + 9 = 6% ct., Ans.

( 6.) T must charge § + % =4 ct. more apiece; this is
% ct. X 12=16 ct. more a dozen; 6 ct. 4 16 ct. = 22 ct.,

Ans.
(7) %()fa dime:—lg(l:i- Ct.; %+3=ﬁ, Ans.

(8.) After losing £, I have §; spending 4 of this, there
are § of it left; § of § = 1§, Ans.

(9.) A’s is § as large, and, being £} as good, is worth
3} of § = % as much as B’s, Ans.

(10.) If % of A’s =4 of B’s, 4 of A’s=2 of B's, and
3 of A’s=2¢ of B’s; hence, § of A's=4§ of § =§ of B’s,
Ans.

(11.) After giving &, there remain £ ; B receives
of &r=4%; FH=4%%; 8 —=4%}; hence, B receives 3} —
29 = - of it, more than A, Ans.

(12)) B’s age is § of C's; A’s is § of B’s, and, there-
fore, § of § =45 of C’s; 38 =2F, Ans.

(13.) If 2 of mine=4¢ of yours, ¥ =%, and all of
mine = & of yours; we both have § 4 § =24 of yours;
of this 11, § will be &, 4ns.
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(14.) In 1 unit there are 3 thirds; in 4 of a unit there
is + of 3 thirds—= 1% thirds, Ans.

(15.) $=4 of 3 thirds=132 of 1 third =22 thirds,
Ans.; 8=235 of 9 ninths =45 of 1 ninth — 7 ninths,
Ans.; if 8 =8 parts, as shown by the numerator, } =%
of 8 =2% parts, and §=25 times 24 parts = 13} parts
in a unit, which will be shown by the derominator;

hence, _5_3_, Ans.
13

(16) $—f=H— P =14 t+A=1+&=1
Ans.

(17.) 1+ 3=+ spent; 1 —fp =14} left; H— A=
iy = $8; 138, or money at first, = $8 X 10 = $80, Ans.

(18) To be 1 of my present age, I must live £ as
many years as my present age; hence, 12 yr. =% of my
present age ; + =% of 12 yr. =6 yr., and my present age,
or £, =30 yr., from which 2 must be taken to leave 4 of
my present age ; 2 of 30 yr. =8% yr.,, Ans.

(19.) Four times § = §, which is } less than the num-

ber; hence, 12 is 1 of the number, which is 9 X 12=
108, Ans.

(20) 1 —F=+; 4 of F =+, to the son; £ —

&=+ to the daughter; 4 =84000; 4y — % of $4000 =
$2000 ; and property — 11 times $2000 — $22000, Ans.

( 21.) I sold it for § of cost; A, for £ of its cost to him,
— 4 of § =§ of the cost to me; $6 =3 of $8.  Ans. $8.

(22) Bs=4, A’s=11, both =202 of B's age; 3=
50 yr.; =4 yr.; 3} =27} yr, A’sage; §=22} yr,
B’s age, Ans.

(23.) If # are under water, § are above; after rising
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8 ft. there are 2 above; hence, 8 ft. must be f—3=3%
of the length; 3 =8 ft.; 3 =§ ft., and 7 =18% ft., Ans.

(24.) 4 yr. must be the difference between § and &
of Bsage; fr—3=1; Jo=}of 4yr. =4 yr.; §§ or
B's age — 262 yr.; 3 of 26% yr. =20 yr., A’s age, Ans.

(25.) The difference between 32 of B’s and % of B’s,
must be $5 -+ $4 = $9; § —3=4; if & =289, B's
money = 12 X $9 = $108; A's = % of $108 | $4 =
$76. Ans. A, $76; B, $108.

(26.) If 3 of A’s age=234 of B's, } of A’'s=23 of B’s,
and 4 or A's =$ of B’s; difference, 3} yr., must be } of
B's, and B's =3} yr. X 8 =28 yr.; A’'s =28 yr. 4 3}
yr. =31} yr. - Ans. A, 31} yr; B, 28 yr.

(27.) One boy will do it in 3 X 7 hr. =21 hr., and a
man, working 4} times as fast, in 21 hr. > 4} = 4%
hr., Ans.

( 28.) 4 more men would make 10 men; 6 men can do
it in 5} da., 1 man, in 5} da. X 6 =33 da., and 10 men
in 33 da. =+ 10 = 33; da.; time saved =5} da.—3;
da. = 2} da., Ans.

(29.) A man and 2 boys =5 boys; if 5 boys do the
work in 4 hr., T boy would require 4 hr. X 5 =20 hr,,
and 1 man or 3 boys, } of 20 hr. = 6% hr., Ans.

( 30.) The boy works 9% — 3% = 5% hr., or 21 hr. less
than by the 1st suppoeition; the man, 94— 8 =13 hr.
longer ; hence, the man does as much in 1} hr., as the
boy in 24 hr.; which are as 2 to 3; hence, the man does
3, and the boy, £, in 8 hr.; the man would do the whole
in 8 hr. <+ $ =13} hr,; the boy, in 8 hr.->-3 =20 hr,,
Ans.
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(31.) The 3 men work 4} da. on what 2 men could
have done in the required time. If 3 men work 14 da.,
1 man must work 4} da. X 3 == 13} da., and 2 men wculd
be employed } of 13} da. = 63 da., Ans.

( 32.) If the work of 9 boys — that of 4 men, the work
of 3 boys=that of § of 4 men =1} men; 2 men -} 1}
men = 3% men; 3 men work 5 days; 1 man must work
5 da. X 3=15 da., and 3} men, 15 da. -3} =4} da., 4ns.

(33.) The man does § as much as the boy, or § to the
boys %, or 5 parts in 7 parts, or 4, the boy, #; the first
does § — % — 3 of the work, more than the boy, % of 10
A. =43 A,, Ans.

( 34.) One man could do it in 4} da. X 6 =26 da., and
would do 4% in 1 da; 6 men would do }% in 2 da., and
there would remain }4 to be done in 1% da., or 2-3 in 1
da., which requires 10 men; 10 — 6 =4 men., Ans.

(36.) There are in all 6% da. X 8 =54 da. work. If
the 2 men worked from the beginning, the 10 men would
do 5% da. X 10 =58% da. work; hence, the 2 men ust
stay away as long after the commencement as it would
require them to do 58&—54——4& da. work; 4} =+ 2=
2§ da., Ans.

(36.) 10 men working constantly, would do 19 as
much as 7 men, and, therefore, to do } as much, must
work {5 of the time, and to do ¥, or as much, they must
work {%; of the time, and rest 1 — 5 = #;, Ans.

(37.) 8 men, on coming, must do that part of the
work, which 3 men could do in 8} da., or 1 man in 25 da.,
and the 8 men in 28 — 3} da.; they, therefore, stay away
8% — 3% = 5% da., Ans.
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(38.) They, and those brought with them, must do in
5 da. what 4 men could do in 74 da., or 1 man in 30 da.;
there must, therefore, be 30 —-5=6 men; 6 men—4
men = 2 men, Ans.

(39.) At 6 o'clock the min. hand is 30 min. behind
the hr. hand; to be 20 min. behind it must gain 30 —
20 =10 min.; to be 20 min. ahead, it must gain 30 4-
20 =50 min. While the hr. hand passes over 5 spaces,
the min. hand traverses 60 spaces, thus gaining 55 min,
in 60 min,, or 1 min. in §§ =14 min; to gain 10 min.
will require 14; min. X 10 = 101¢ min. ; to gain 50 min.
requires 14y min. X 50 = 54:% min.

Ans. 103§ min. past 6, and 548 min. past 6.

( 40.) If the min. hand is as far past 8 as the hr. hand
is past 3, it must be 25 min. in advance. At 4 o’clock, it
is 20 min. behind, and must gain 20 4 25 == 45 min.,
which it will gain in 13 min. X 456 = 49, min. But if
the min. hand is as far behind 8 as the hr. hand is in
advance of 3, it must be between 6 and 7, and as far
behind 7 as the hr. hand is in advance of 4. Hence,
while the hr. hand has gone a certain distance, the min.
hand, which goes 12 times as fast, must have gone 35
min. (to 7), less that certain distance ; therefore, 36 min.
less the distance — 12 times the distance, and 35 min. =
13 times the distance ; 35 min, < 13 = 22, spaces passed
over by hr. hand since 4 o’clock ; 28 X 12 = 324, min.
passed over by the min. hand.

Ans. 324 min. past 4, and 494 min past 4.

(41.) The hr. hand is a certain space from b, or 25
min. -} that space, from 12 ; the min. hand is half as far, or
12% min. -} 4 that space. While the hr. hand moves that
space, the min. hand moves 124 min. - 4 that space ; but
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while the hr. hand moves 1 space, the min. hand moves
12 spaces; hence, 121 min. 4- 1 that distance =12 dis-
tances, or 111 distances — 12} min.; 1 distance — 12}
min, + 11} = 1% min; 12 spaces = 1% min. X 12 =
134> min. Secondly, the hr. hand is 5 min. -} a certain
distance from 4; therefore, the min. hand must be 10
min. -} 2 distances from 4, or 30 min. -+ 2 distances from
12; hence, while the hr. hand has moved the distance,
the minute hand hgs moved 30 min. } 2 distances; 30
min. -+ 2 distances = 12 distances, or 10 distances — 30
min., or 1 distance — 3 min. passed over by hr. hand. 3
min. X 12 = 36 min., passed over by min. hand.

Ans. 135l min. past §; 36 min. past 5.

(42.) Of the 8 loaves, A furnishes 5, and eats 2%,
giving C 2} loaves; B furnishes 3, and eats 2%, giving
C %; hence, 8d. must be shared between A and B, in the
ratio of 2% to 4, or 7to 1; A must have § of 8d.=17d,
Ans.; B, § of 8d. ==1d., Ans.

(43.) It goes 1 mi. down in % hr. and returns in 4;
hr,, or 1 mile and back in & hr. 4 ;% hr.=% hr.; 9 hr. =
} hr. =54, Ans. 54 mi.

(44.) If 15 cows eat as much as 10 horses, 9 COWS
will eat as much as & of 10 horses — 6 horses; hence, I
can keep 10 — 6 — 4 horses, A4ns.

(45.) 129 of B's =169 of C's; then, 19 of B's =49,
of C’s; and B’s = £ of C’s; therefore, he has 4 more than
C, and $100 is 4 of C’s money; $100 is § of $300, C’s
money ; 169, of $300 = $48, Ans.

(46.) If 1 man save $1%,8 men will save 8 times $1% =
$14; $14 was paid by the 6 new passengers, each paying
$1t — $2}, and 14 passengers pay 14 times $2} =

$32%, Ans.
H. K. 17.
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(47.) There are § as many persons; hence, each one
must pay £ as much, thereby saving 3; 4 =260 ct., } =
30 ct.; T =230 ct. X 7=292.10, Ans.

(48.) The 3 1lb. worth 4 ct. less per lb. would make a
difference of 12 c¢t. in 8 lb,, or 14 ct. a 1lb.; 8% ct. 4 13
ct. =10 ct.; 10 ct. —4 ct. =6 ct.

Ans. 10 ct. and 6 ct. a 1b.

(49.) The cost would be 1 ct. less a lb., on 16 lb., that
is 16 ct. But the difference is ¥ of the cost of 6 Ib. of
good sugar. 16 ct. is 4 of 48 ¢t.; 48 ct.=-6=8 ct.; %
of 8 ct. = 5% ct.; 10 1b. at 8 ct. cost 80 ct.; 6 lb. at 5% ct.
cost 32 ct; 16 lb. cost 80 ct. 4 32 ¢t. =112 ct.; 1 lb.
cost 44 of 112 ct. =7 ct.

Ans. Ingredients, 8 ct. and 5% ct.; mixt. 7 ct. a 1b.

(50.) A would have $30 more than B; he would, also,
have 1} times more; $30--1% =$224, B would have;
$22% + $10 = 32%, Ans.

(51.) Total cost $1.85, of which B pays 85 ct.; he
should pay 4 of $1.756 = 87} ct.; 874 ct. — 85 ct. = 24 ct.
"B owes A, Ans.

(52) 285 ft.—3 ft.=282 fi.; 282 ft. =3 f£.=04
rows ; 285 ft. — 6 ft. = 279 ft., length of each row; in
stepping from one row to another, he steps 3 ft. between
each two rows, in all 279 ft.; 279 ft. )X 94.+ 279 ft. =
26505 ft. — 5 mi. 6 rd. 6 ft., Ans.

(53.) 1 A. = 43560 sq. ft.; 109 of 43560 sq. ft. = 4356
8q. ft. ; 43560 sq. ft.—4356 sq. ft. = 39204 sq. ft.; 39204 -
90 = 435.6 ft. front; $1000 =~ 435.6 = $2.295-}-, Ans.

( 54.) $1 of stock costs 80 ct., and is sold for $1.10, so
that the gain is 30 ect. on 80 ct., or 3§ of the cost,=
373%, Ans. -
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(56.) 1009, — 1569, =859 ; 15% of 856% = 1249 ;
859 -+ 12§95 = 973% ; 1009 — 9739 = 219, loss, Ans.

(66.) 1009, -89 = 108% ; 1239, of 108% — 131}%-;
108% —]—13%% =12149; 4% of 12139, 24%%%; 121%%—
4%%% — 116%%% = 1.1664; $1166.40 —+ 1.1664 = $1000,
Ans. -

(57.) #% of $2500 —$20; immediate perpetuity of
$20 a year is worth $20 + .06 = $333.33%, to which add
1st payment, $20, in advance, and we have $353.33%;
$20 X 12 — $240; $353.33% — $240 — $113.33%, gain by
the latter, Ans.

(58.) $1500--1,11=%41351.35,present worth. $1351.35 —
$300 = $1051.85. Present worth of balance $1051.85 X
1.03 = $1082.89 due in 6 months, 4ns.

(59.) The true rate is 39, quarterly. Amount of '$i
for 4 periods at 39, is $1.12550881 ; $1.125650881 — $1 =

12550881 = 128588 %, Ans.

(60.) The length of the cube= 2571353 cu. in. =
137 in.; surface of 1 face = (137 in.)2 = 18769 sq. in.,
Ans.

( 61.) The solidity = the cube of the side,— the square
of the side multiplied by the side. The surfaces = the
square of the side multiplied by 6 ; if these numbers are
equal, the side must equal 6 in., Ans.

(62) 1 of 20 ft.=5 ft., the side of the square;
(5 ft)2 = 25 sq. ft., the surface of the square; the surface
of the circle (Art. 439,) = (10)2 —+ 3.141592656 — 31.831
8q. ft. nearly ; from this, subtracting 25 sq. ft. gives 6.831
8q. ft. nearly, more in the circle, Ans.
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(63.) This is the same as an annuity for 20 payments
at 249, the present value being $1200 ; present value of
an immediate perpetuity of $1 per quarter, at 2395, =
$40 ; present value of same perpetuity, deferred 20 quar-
ters, = $40 — 1.63861644 — $24.411; $40 — $24.411 —
present value of annuity of $1 — $15.589; $1200 <-
$15.689 = $76.98 per quarter = $307.92 a yr., Ans.

(64) 5% on } of $3000=$50; by table (Art. 349),
$50 % 13.390 — $669.50, Ans. |

(65.) Present worth of $200 in 1 mo., at 99, =
$198.511 ; of $200 due in 2 mo., at 99, = $197.044; of
$200 due in 3 mo., at 99, =195.599 ; of $200 due in 4
mo., at 9%,=194.175; of $200 due in 5 mo,, at 99, =
192,771 : total, $978.10, Ans.

(66.) 1009 — 25% == 15%; 25% of T5% = 183%;
159 — 18395 = 5649% = $675; 19 —$12, and 1009 =
$1200, Ans.

(67.) Int. of $1 for 63 da.=—=$.021; the true discount.
~would be %% =13iy; loss = 3y — tHr = roithoo s
if y4#igy of the principal — $4.80, the principal must
be $4.80 = 441 % 1021000 = $11112.93, Ans.

(68.) I lost 209 of $10000 =$2000, and have left
$8000, on which 189 is $1440; $2000 — $1440 — $560, to
be gained on money borrowed ; 189 — 49 =149, gain;
$560 is 149, of $560 = .14 =$4000, Ans.

( 69.) The quantity will be equal to the solidity of a
body 38 ft. by 52 ft., and } in. thick ; 456 in. X 624 in.X
$ in. = 71136 cu. in.; 71136 cu. in. <+ 231 =307.948 gal,,
Wnlch =+ 314 =9. 776—1~ bbl., Ans.

( 70. ) The sums which would amount to $1 in 15, 13,



HIGHER - ARITHMETIC. 197

11, and 9 yr. respectively, are found by rule (Art. 338),
and are $.51672044, $.56-127164, $.61619873, and $.67290442
whose sum is $2.37009523 :
$2.37009523 : $.51672u44 : : $20000 : $4360.34, 1st Ans.;
$2.37009523 : $.56427164 : : $20000 : $4761.59, 2d Ans.;
$2.37009523 : $.61619873 :: $20000 : $5199.78, 3d Ans.;
$2.37009523 : $.67290442 : : $20000 : $5678.29, 4th Ans.

(71.) 34% of $30000 = $1050, semi-annual payment ;
$1050 = .04 — $26250, the present value of the payments,
if that amount is to be paid at the end of the time; but
$30000 — $26250 — $37560; hence, if $26250 were paid,
there would be a gain, at the end of 20 yr., of $3750,
the present value of which is $3750 = 4.80102063 =
$781.08 ; $26250 | $781.08 — $27031.08, Ans.

(72.) First, let us suppose there are only as many dif-
ferent kinds of animals as there are prices, that is, three
kinds. Per-

, 9(5(3]2(29|30]31|32|33(34(35|36|37
forming 410/5) |5]68|60|52|44|36|28{20|12] 4
the work |1|3(5| | 3|10}17]|24|31|38|45 52|59
a ¢ cording 8 7
to the

method laid down under the article of Alligation, we find
by taking 5ths of 8 and bths of 7 to make 100, we have
nine different answers. But in each answer required by
the dealer, there must be two kinds for the one price $2.
Consider the first one 29. In this there could be:

28 hogs and 1 calf]
27 « « 2 calves,
26 .« « 3 calves,

and 8o on, to 1 hog and 28 calves; that is, corresponding
to the first column above, there could be 28, (or 29 —1)
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answers ; 80, corresponding to the next there could be 29
answers. In all, we could have answers,

28 + 29 + 30 + 31 - 32 4 33 4-34 35 1 36 =

288 answers, Ans.

(73.) A’s gain is {43 =329 ; Bs 84 =409 ; Cs =
33§, or 489 ; C gains 89 more than B, by contributing
his stock 2 mon. longer; hence, the gain is 49 a mon. ;
32% —+ 4% = 8 mon. A’s, Ans.; 409, —+ 4% = 10 mon.
B’s, Ans.; 489, =- 49, =12 mon., C’s, Ans.

(74.) The discount is 209, of the face, or 2249 of the
proceeds ; hence the proceeds — % 8 of the face, and
111}

the dlscount = § of the face =11{7; ; time = 59 I = =$
yr. =200 da., Ans.

(75.) A rvcceives $57.90 — $29.70, = $28.20, more than
B; since he contributed $7.83% more than B, his invest-

ment must have been ;88 52% = 5 of his gain ; 15 of $57.90

= $16.08}, A, Ans. ; 5 of $29.70 — $8.25, B, Ans.

(76.) Suppose he borrows $1; at the end of 6 mon. it
- amounts to $1.0609, of which he pays 3 ct. for interest,
leaving $1.0309, which, in the next 6 mon., will amount
to $1.09368181, from which, on paying 3 ct. int., he will
have remaining $1.06368181, thus clearing, in the year,
$.06368181 on each $1 borrowed ; $2450.85 = .06368181 —
$38485.87, Ans.

(77.) Discount for 4 yr. at 49 = '}§ = 4; of debt;

for4 yr.at 69, it is v24=4; of‘debt A =3%% 3599,;
of debt = $26; ;=91 ; and the debt is $449.50, Ans.
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(78) $1—25 ct. =75 ct.; $2700 .75 = $3600; 8%
of $3600 — $288, income ; $288 < .10 = $2880 par value;
$2880 X .96 = $2764.80, Ans.

(79.) 699, is # of 929, ; 1 will, therefore, receive £ as
much stock at 929, as at 69%, ; 7% on }, is the same as
5}% on the whole; so that 1 gain 5}% — 5% = 1%,
annually, on $6200; 1% of $56200 =§13; $13 a year is
worth $13 <+ .06 = $216.66%, Ans.

(80.) 219 of $1500 = $37.60; $15600 — $37.50 =
$1462.50 received ; $1462.50 < 1.15 = $1271.739, the cost
with int. for 3 mon.; am’t of §1 for 3 mon. at 69, =
$1.015; $1271.739 <+ $1.015 = $1252.94, Ans.

( 81.) The 9th term must be multiplied by the ratio 4
times, to give the 13th term ; hence, 11160261 < 137781
=81, is the 4th power of the ratio; ¥81=1/9=3;
the 9th term must be divided by the ratio 5 times, or by
the 5th power of the ratio, to give the 4th term; (3)5 =
243 ; 137781 = 243 = 567, Ans.

( 82.) $19487.171 + $13310 — 1.4641, ratio of increase
for 4 yr.; by reference to the table (Art. 348), this is
found opposite 4 yr, under 109, the required rate ; am’t
of $§1 for 3 yr., at 109 = $1.331; $13310 < 1.331 =
- $10000. Ans. Capital, $10000 ; rate, 10%.

(83 3 min. 28 sec. : 60 min. : : 4 in. : 69.23077 ih., cir-
cumference ; 69.23077 ‘in. == 3.14159265 ~~ 2 = 11.02 —
in., Ans. ‘

- (84.) Radius of whole circle =16 in.; radius of aper-
ture — 3 in.; area of stone face — 256 ¥ 3.1416 — 9 X
3.1416 — 247 X 3.1416. KEach is to have 241 X 3.1416 q
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and hence this amount |- aperture = circle left by second
man ; twice that amount -} aperture — circle first left.
Thus: ‘
(32 4 241) X 3.1416 = 2d circle left.
(32 - 434) X 3.1416 =18t ¢« «

But if we divide the area of any circle by 3.1416, the
rvesult is the square of the radius. Hence, 132 - 23T =
radius 2d left = 9.557—; 9.557 — 3.= 6.557—, Ans.
V32 434 —13.178, the 1st rad. left; 13.178 —9.557="
3.621, Ans.; 16.—13.178 =2.822, Ans.

(85.) The supposed cost — the actual cost 4- $300;
209 or % of the supposed cost =1 of the actual cost 4
"$60 ; the difference between gaining 1 of the cost and
losing 1 of the cost 4 $60, is 2 of the cost 4 $60 ; hence,
$ of the cost | $60 =$300; 2 of the cost-=$240; 1 is
$120, and the cost — $120 X 5 == $600, Ans.

(86.) It goes down 1 mi. in 743 = ¢4 hr., and up 1 mi.
in {45 br.; % — & =34 br. longer in going up 1 mi.
than in going down the same distance; 22} + A — 585
mi., Ans.

( 87.) The actual cost was 12 of ‘the supposed cost ;
therefore, the selling rate per cent was % as much, and
the difference between the two selling rates is {4; of the
supposed selling rate, which is § of & ; hence, 159 is }
of the actual selling rate ; 159 X 9 =1359, selling rate ;
1359, — 1009, =35%, Ans.

(88.) Each $1 in the face of the check cost me 55 ct.;
I receive for it $1-:-.60=¢$1% in bonds; 7% of $15=
11% ct.; hence, I receive yearly 11% ct. on 55 et ~hiah
is 215 %, Ans. '
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- (89.) $1 — 6 ct. — 30 ct. = 64 ct. left in sugar for each
$1 invested. The molasses losing 409, brought 609, of
30 ct., or 18 ct., making in all 82 ct. for each $1 invested.
The sale must be $1.14, an increase of 32 ct., and as the
64 ct. must yield this, the ¢ is 32 +-64 =509, Ans.

( 90.) Suppose each man can remove 10 parts in a
minute. [Whatever he removes can be considered as of
10, or any other number of parts.] Then, by the con-
ditions, we have the statements:

6 men remove 60 parts in 1 minute.
6 « “ 3600 <« 60 minutes.
1 ¢« « 2200 14 & 20 ¢

In either of the two cases the dock is cleared; and in
the 60 minutes the dock has had 1400 more of parts to
be removed than in the 20 minutes. As the amount on
the dock at first, is the same in either case, the difference
in amount, 1400 parts, must be what would run on in the
difference of time, 40 minutes; hence, 35 parts run on in
1 minute. Then, since at this rate, 2100 parts run on in
an hour, and in that hour all the parts removed are 3600,
it follows that 1500 parts are on the dock when the work
begins. Now, since 35 parts run on in 1 minute, it will
take 3% times the work of 1 man to keep clearing away
the supply of each minute ; consequently, four men being
the given force, there is left kalf the work of one man,
each minute, toward clearing the original amount of
1500 parts ; but half a minute’s work for one man, re-
moves 5 parts; hence, it will require, to remove the
whole, 1500 = 5, or 300 minutes ; that is, 5 hr., Ans.

(91.) For each dollar in the worth of the whisky, he
received in the sale 96 ct. Of this 96 ct. there were two
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parts; one, an investment, and the other, 89 of the in-
vestment; hence, the investment was 1$$ of the 96 ct., or
888 c¢t. Had no money been reserved, the loss would
have been 11} ct.-on each $1 of the original value; that
is, he would have lost } of the whole had he left the $18
in the proceeds. But the loss on that $18 would have
been simply the commission, 135 of $18, or $1. Hence,
had he kept no money, the whole loss would have been
$32 - $1} = $33%; and as this would have been } of the
value of the whisky, that must have been 9 times $33%,
or $300, Ans. '

(92.) 1. The gain being 3} minutes each day, the
elock indicates a period of 1443.5 when the true period
is 1440. Hence, since on the 29th the indicated period
was 7 days,

1443.5 min..: 1440 min. : : 7 days : true lapse.
7 X 1440 = 1443.5 =6.98302 da. — '
6 da. 23 hr. 35 min. 33.5 sec.; hence,
35 min. 33.5 sec. past 11 A. M., 29th, Ans.

2. To show the same time on the clock face, it must
gain a whole half-day, or, 720 min.; hence,
gain in 1 day : time required : : req. gain : req. time.
3.5 min. : 1440 min. :: 720 min. : ?
720 X 1440 \in. — 1440 45— 2055 da.
3.5 |
2054 da. after Feb. 22d (noon), leap-year, is § da. after
the noon of Sept. 14th ; hence, |
Sept. 15th, 84 min. past 5 A. M., Ans.

(93.) Since 144 = base X } height, or, in this case,
base X base, the area is the square of % the height. And
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as the triangles formed are similar, we have 62 — 36
8q. in., and so, by squaring half each alt., 42} sq. in., 49
8q. in., 52 8q. in,, dns. |

- (94) 1. The case is one of Arith. Prog. (Art. 393),

and as first term is 16, second 48, com. diff. 32, the bth

term ig '
16 4+ (5—1) X 32 =144, »

Sum — (144 ; 16) « 5==400 ft., Ans.

2. Observe that it constantly increases; in the latter
half of any period, falling farther than in the first half,
Hence, in the latter half of the 5th second it falls more
than the half of 144 ft. The figure will illustrate this.
The length being twice the breadth, in any one of the
triangles, the addition made for each step
from the vertex toward the base is a
trapezoid, and the lower half of the alti-
tude, as KN, in any case, bounds a trap-
ezoid smaller than OM, but greater than
its half. The whole distances are as the
squares of the times, as the whole areas
are proportional to the squares of the .
altitudes, in the former problem. Fig. 5,

16 ft. X (43)2=324 ft., Ans.; so 42 X 16 ft. =256 ft., Ans.

Remark.—Compound interest presents a case of constant increase,
in some respects like these. _

(95.) As in the two preceding problems, the distances
are as the squares of the times; hence, 64 X 64 = 42}
miles, Ans. ‘

( 96.) The side being to the front as 2 to 3, the whole
body is now § of a square, whose side is the present
width. The increase will be 16 men at the corner, 4
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ranks at the side, and 4 ranks at the end. The former 4
being § of the latter 4, the side rank added to an end
rank will make 10 ranks of the same length as the
present width. Hence, without the 16 at the corner,
the new body will consist of 2304 men, and will equal §
of a square body of the present width, -} 10 ranks of
that length.

For convenience, let each man® occupy the space
of a square yard. Then,  of a square - 10 strips of the
same length, 1 yard wide, will make 2304 sq. yd.; or,
taking 2 of this space, one such square - 22 of such a
strip = 15636 s8q. yd.; that is, 1 such a square and two
strips 42 yd. wide, make 1536 sq. yd. If these strips be
put on two adjacent sides of the square, we shall require
yet a corner square of 132 gq. yd. to make one full
square =— 1536 |- 180 — 13824 gq, yd. ; the side of this =
118 yd.; this being 12 yd. longer than the present
width, the required width=236 yd.. Hence, there are
36 men in an end rank, 54 in a side rank, and in all
b4 X 36 =1944 men, Ans.

(97.) If he had cut off four such pieces, he would have
left & square piece of cheese, the largest possible. Hence,
the four segments weighing 12 lb., the whole cheese is
to 12 Ib., as a circle to the four segments left by cutting
out the largest square. The diagonal of that square will
be the, diameter, and it will be a hypothenuse in a right-
angled triangle of equal base and perpendicular; hence,
for each one in the diagonal there are 3/} of 1, or V.5
in the side. Hence, for each 1 inch in the diagonal,
there is (/.5)2, or 1 square inch in the square; but for
each 1 inch in the diameter, there are 3:1416926 or
785398 sq. in. in the circle, and the four segments
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around the-square have .785398 — .5 — .258398. There-
fore, we have,

4 segments : circle :: 12 lb. : whole cheese;
258398 : .785398 :: 12 lb. : 33.0232 1b., Ans.

(98.) Let P be the highest and K the lowest point of

the wheel; let AB represent the mud line across the
wheel. OP =2; ON =1, because P
NK = 1. ANO is a right-angled
triangle, having hypothenuse — 2,
perpendicular =1, and hence the
base AN =14—1=1/3, and the
whole mud line AB=2y3. In . /s
the right-angled triangle NPA, the \J_l/
base = 1/3, the height 3, and the %
hypothenuse PA = V3 + 9 = Fig. 6.
V4 X 3=21/3. But this is the same value which was
found for AB; and as the same can be found for BP, it
follows that the mud line marks off one of the three seg-
ments left by taking the largest equilateral triangle out
of the circle. The area of the triangle =} of BA X
PN =13 x 3 = 5.1961524. The whole circle = 42 X
785398 = 12.566368. Hence, the lower part marked
off = % of (12.566368 — 5.1961524) — 2.456738. Twice
this segment - the triangle — 10.109628 — the part
of the whole circle above the line. The fraction of the
wheel which is out of the mud, is the same fraction
which 10.109628 is of the circle area 12.566368, or

}—%Z%%%g%% — 804498+, Ans.

(99.) The length being § of the breadth, the lot is §
of the square of the breadth ; hence, ¥ of the square of
the breadth is 27 sq. rd.,, and the whole square of the
breadth — 81 &q. rd. ; therefore, the breadth is 9 rd. and
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the length 15 rd. Suppose the road marked out, and
suppose also that we had four such
lots disposed in the form of a square
(as the pupil can arrange four Ee-
lectic Third Readers in the form of
a square inclosing a hollow square),
the end of each, touching the longer
side of the next; the side of the
whole square would be equal to the Fig. 7.
sum of the length and breadth of each piece,—in this
case, 15 rd. + 9 rd., or 24 rd. The required road in one,
joining the like road in another, there will be a square
frame around the whole four. The area of the large
square i8 576 s8q. rd. ; one such road being } of 135 sq.rd,,
the whole road-frame contains 135 sq. rd., and incloses
441 s8q: rd., a square whose side is 21 rd. This differs
from 24 rd. by twice the width of the road, and therefore
- that width=1% of (24 —21) rd. =1} rd. = 243 ft., Ans.
(100.) Three equal circles, of a radius =1, will be to
a large circle just touching them as the required grass
areas to the given lot. Let those of the figure be three
such circles, and let their centers be joined, forming an
equilateral triangle, whose side =2.
From O, the lines to F, H, and N di-
vide the triangle into 3 equal parts ;
that is, HON is 4 of HFN ; having
the same base, its altitude, there-
fore, must be 4 of FA. Hence,
FN being 2, and AN, 1, FA =
V4 —1=1/3=1.73205608075, and
% of this==FO0; also /341, or Flg. 8.
OF + FP == OP = 2.1547005383. Now, by proportion,
the given radius being 71 rd.,

P
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2.1547005383 : 1 :: 7.5 rd. : 3.4807621125 rd.
And, 3.4807621125 rd. X 2 = 6.9615242-} rd., distance
between their centers, Ans.

Again: the triangle [Art. 385,4, Rem.] is composed of the
triangular space within - % of each small circle ; hence,
FHN—} a small circlethe triangular space. One small
circle (rad. 3.4807621125)=3.14159265358  3.48076211252
= 121157048838 ¢ 3.14159265358 — 38.0626094569 ; } of
this = 19.0313047--.

The side of the equilateral triangle is 6.961524225, and
the half base — 3.4807621125. .

Perp. — 1/48.46281953 — 12.11570488 — 6.028856828,

Area — 6.0288568 X 3.48076311 = 20.9850162-.

20.985016 — 19.031304 = 1.953712—, Ans.

(1061.) Consider this board as a trapezoidal piece cut
off from a triangle. The area is (7-4-17) X 30= 1720
8q.'in. The required area to be cut off below, is 360 sq.
in. Let the figure ABCD represent the face of the
board, APB the triangle from which it was cut. The
whole triangle is’similar to HBC or to the piece PDC.
[See Art. 389, Rem. 2, and Art. 231, Prob. 8] Hence, -
as the piece HBC has a base 17— 7, or 10, and a height
6 times this, so the whole triangle has a height P
of 6 times 17, or 102 inches; the area of it=14
of 102 X 17=2867 s8q. in. Now, the problem is
the same as to cut off 360 sq. in. from the tri- 2?M°
angle, by a line such as ON; and the triangle
left will have 507 sq. in. Hence, the height X oLy
} the base=1507; or, the height X the whole \
base = 1014. But the base is % of the height; i3,
hence, the height X by % of itself makes 1014, Fig.9.
and the height X by the whole of itself makes 6084 ;
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hence, the height — 176084 — 78 in. Then, PA — PO,
or 102 —78 =24 in. =2 ﬂ?., Ans.

(102.) Four. equal circles, of radius 1, will be to a
large circle inclosing and touching them as the required
pieces to the given plate. Let |
DO, in the figure, be 1; then OC -

=1/2, and CP = 2.4142135624.

Area of the large -circle is SN
2.41421356242 X 3.1415926535.

That of small one is 3.1415926535 ; El 0
hence, large circle is to small one,

as 2.41421356242 : 1, and Fie. 10,

2.41421356242 : 1 :: $67 : worth of 1 circle piece;

5.8284271248 :1 :: $67 : $11.4953826384, Ans.
The square, formed by joining the centers, includes %}
of each circle; hence, the parts of the small circles,
around the square, make three whole circles. Hence, if
the area of the square and 3 times the area of one circle
be taken from the large circle, the remainder is the area
of the four outer portions.

Area of the whole figure = 2.41421356242
3.1415926535 = 18.31054383724 ; the square - 3 circles —
4 4 3 times 3.1415926535 — 13.4247779605 ; this, taken
from large circle, leaves 4.88576587674. Then, |
18.31054383724 : 4.88576587674 :: $67 : $17.87747631, Ans.

(103.) The diameter of the given ball is to the dis-
tance of its extreme point from the corner, as the required
smaller diameter is to the distance of the nearest point
of the given ball from the corner.

If the 12-inch ball were cut out of a cube, the
length of the diagonal cut off at each end to make the
diameter, would be the same as the distance from nearest
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point of ball to the corner. The diameter would be the
length of edge of the cube; 1288, the diagonal of a face,
and V288 4 144 = 121/3 = 20.7846096, the diagonal of
the cube. } of (20.7846096 — 12) — 4.3923048, the dis-
tance from given ball to corner. The distance from ex-
treme point to corner — 16.3923048, and, by statement’
above,
16.3923048 in. : 12 in. :: 4.3923048 in. : 3.2154 in., 4Ans.
(The exact quotient is 3.2153904).
In like manner this smaller diameter is to the given one -
as the given one to a required larger one standing in
the same relation ;
3.2154—:12:: 12 : .1t — — 447846, Ans.

(104.) The log.was equal to two cubes. Suppose,
then, the trough divided into two equal parts by a cut
parallel to the ends, and let one half of it be represented
by the figure. That will contain 5886 cu. in. of wood.
The student has learned that a cubical box, of sides 3
inches thick, may be considered as made up of 6 square
blocks, 12 blocks of the same length, 3 inches wide, and
8 corner cubes, of 27 cu. in each. The half-trough, rep-
resented, is exactly what such a box would become, if
two of the square blocks and 1 long one were taken out.
Hence, the 5886 cu. in. may be
considered as made of 4 square / /
blocks, 11 long blocks, and 216
cu. in.; that is, 4 square blocks
and 11 of the same length, 3
inches wide, make 5670 cu. in.;
and, taking a side surface in
each, we have 4 squares and 11 Fig. 11.
strips = 1890 8q. in. One square -} 11 strip, 3 in. wide, =
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472.5 sq. in. If the strip 1} of 3 in. wide, be divided
into two, each 2% in. wide, and placed on adjacent sides.
of the square, there will be wanting a square of (38)2,
or 1982 sq. in., at the corner to make a complete square
of 489.515625 sq. in.; the side of this is 22} in., and,
taking away the added 22 in., there are left 18 in., which
are 6 in. less than the thickness of the log. Hence, the
capacity — -

(2 X 24—6) X (24—6) X (24 —3) +231 =68 gal., Ans.

(105.) The whole vessel may be considered as a frustum
cut off from a cone, a section of which is shown in the figure.
AB=9, DC=4}, EF =10, and by prop.,
EO being twice EF, EO =20, and so find
OB=—=20}. The mouth of the vessel, or
base of the econe,==92 X .7854, and the
whole cone would hold 81 X 1 X 3.1416 X
20 — 135 X 3.1416. The small cone cut off
being } of the large one, the capacity of the
vessel is T of the large cone, or 245 < 3.1416.
Hence, the water in the vessel i3 348 X
3.1416. Let NP or NE be the radius of
the largest ball which could be put in the
cone. It is the altitude of each of three triangles which
make up the triangle ABO, whose area —= 4} X 20 =90.
Hence, dividing double of this by the sum of the bases,
we shall have 180 - (41 -} 9) = 3.6 the radius NP; and
the solidity of that largest ball = 7518 X 3.1416. Now,
the water in the vessel, -+ a cone DCO, would make a cone
945 | 185) % 3.1416; and the problem is the same as to find
a ball which could be put in a cone and be just covered by
this amount of ‘water, if such ball do not extend below DC.
But, the cones being similar, the water which would cover
the largest ball is to the water covering the required ball as
the largest ball is to the required ball; the water cover-

ing the largest is (135 — 43%48) X 3.1416; hence, %% X

Q=

Fig. 13.
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8.1416 : 14§5 ¢ 3.1416 : : cube of large diameter : cube f
required one [Art. 389, 4.]

HE: 580 GO : (3)% X (§)° X rhiy, the cube of req.
diam., which therefore- equals V5832 % 55 + 1348 —, in
inches, 18 X .3442634 — 6.1967 - inches, Ans.
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