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PREFACE.

It was the original intention of the Author to give, in
the Key, merely a series of brief hints upon the Solutions
of the more difficult Problems. He was led to modify this
plan, and to issue the work in its present form, chiefly
from the consideration that as there are in the country
many young persons who, from various causes, are unable
to avail themselves of the advice and assistance of a teacher
it would be a great boon to these to have access to a book to'

which they might refer with the certainty of having every
doubt removed as to the correctness of their work and
methods of solution. He offi^rs the work to his fellow-
teachers with the hope that they wiU accord it the same
favorable reception that they have so kindly given to
the National Arithmetic*

Toronto, May, 1861.
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KEY TO NATIONAL ABITHMETIC.

ExBROiSB 5—Page 60.

0) (2) (3) (4) (B)
d £ £ 8. £ 8. £ 8.

23328 348 38 10 68 13 68 13
4 20 20 ' 20 20

93312 f. 6960 8. 770 s. 1173 s. 1173 s.

12 12 12

9240 d.
,
14076 d. 14076 d.

4

66304 f.

(6)

X 8.

59 13

20

d.

6}

0)
£ s.

63

20

d.

9

(8)

cwt. qrs.

16 2

4

lbs.

16

(9)

cwt. qrs. lbs.

14 3 16

4

1193 s.

12

1260 3.

13

•
66 qrs.

25
69 qrs.

25

14322 d. 16129 d. 346 w 311
4 132 118

67291 f. 1666 lbs. 1491 Iba.



8 KBT. [Nat. Abzth.

(10) (11) (12)
Ibi. ox. dwt. gn. lb*, oi. dwt. rtb. yn.
3 5 12 16 7 11 16 14 20
13

41 OS.

20

832 dwta.
24

3344
1664

12

85
20

1915 dwtB.
24

7674
3830

365

(13) (14)
"*il«- yn. d. h. m.
1 46 21 8 56
8 365

7300 dye. 8 fur.

24 40
251

276
'

.. J3g
29200 320 per.

14600 Si 16811 dayi.—- 24
1 75200 hrsl 600 .

160 67252
33622

19984 grs. 45974 gra.

(16) ' (16) (V!)
sq.per. a. r. per. sq.miiei.

^4 46 3 12 767
30i 4 640

*

1760 yds.:

8 403472 hra.

6280 fit. 60

24208373 min.

(18) (19)
cub. ft. pks.

767 767
1728 2

(20)
pks.

797
2

2220

181
187 r.

40
30680

4602
6136 1534 gals. 1594 gals.
1534 4 4

6369 —»-
=£2381 .q. y«u. 7492 per. 490880 ^. a. 767 6136 qts. 6376 qts.

3Qi 2
224760>

1873

226633 sq. yds.

1325376 cub. in.

12752 pts.

EzBRCiiBi 6—Page 61.

(1) (2) (3)
t gn. yds.

4)32756 24)|p547 5J)397024

12)8189 d. . 20)981 dwt 8 grs.

11)794048
20)682s. 6d. 12)49 oa. 1 dwt. 3 grs.

—
,,

40)72lS6r. 2hf-yd8.=l yd.
4 lbs. 1 OB. 1 dwt. 3 g. 8)1804 fur. 26 r. 1 yd.

225 m. 4 f. 26 r, 1 y.

X34 28. 5d.



[Nat. Abxth. ExiB0iiai6,e.

(4)
sec.

C0)28635

EBT. 9

(5)
lbs.

26)1666
Ibf.

25)1491

60)477 m. 16 aec. 4)66 qrs. 16 Ibe. 4)69 qw. 16 Ibi.

1 hn. 67 m. 16 sec. 16 cwt. 2 q. 16 Ibi. iTcwt. 3q.l6 Ibi.

(^) («) (9)
grs. OB. cab in

24)115200 16)107620 1728)1674674

20)4800 dwt.

12)240 OB.

20 lbs.

(11)
ft.

3)183810

6j)61270 yds.

2) 2

11)122540

6720 lbs.

(10)
Fl.e.

767
8

969 ft. 242 in

4)2301 qrs.

876 jrds.l qr.

(12)
cub. in.

1728)138297

(13)
cab. ft.

128)67893

27)80 ft. 67 in. 630 cords 63 c. ft.

2 c. yds. 26 c. ft. 67 c. In.

40)11140 per.

8)278 far. 20 per.

3)34 m. 6 far. 20 per.

11 lea. 1 m. 6 fur. 20 per.

(14)
sec

60)3561829

(16)
qts.

4)1697

(16)
c. ft.

8)1000

60)59363 m. 49 see. 2)399 gals. 1 qt. 'Tu cords.

24)989 h. 23 m. 49 a. 4)199 pks. 1 gal. 1 qt.

V)41 d. 5 h. 23 m. 49 8. 49 bush. 3 pecks 1 gal. 1 qt.

6 wks. 6 days 6 hrs. 23 min. 49 sec.



10

(17)
secoudg,

60)10000

60)166' 40"

2» 46' 40"

KEY.

(18)
sq. links.

10000)70000

fNAt. Asmr.

(19)
grs.

20)11621

7 sq. cb. 3)576 scr. 1 gr.

8)192 dr. 1 gr.

12)24 o«. \ gr.

2 lbs. I gr.

(20)
sq.ft.

9)26026

30i)2891 yds. 6 ft.

4 > 4

121)11664 qaarter yards.
96 per. 69 qnari yds. 6 ft. =

40)96 per. 17 yds. 8 ft. 36 in.

2 r. 16 sq. p. 17 sq. y. 8 sq. ft. 36 sq. in.

ExiBoisi 7-~Page 63.

^
'

(1) (2)
*3X400r=1200 cents. i:29X400=«lie-00

Md.=:6far.x6.M2= 2^ ^* 3id.= I4 far.x6-M2= ' -05^

iJ- 7s. lJd.=1342TV cts. X29 IBs. 3id.=$l 19.66^

(3)
lUd.=46 &r.x5-M2=l8| cts.

je69x400=:f276-00 188.X20=$3-60

6d.=24 fi'x6-^12= To «^^-=34far.X5^12= ^Hj

18s. 8Jd.=$3-74iiS69 16s. 6d.=rJ279-10



fNAt. Asmr.
|ziB0T82f 6-18-

1

lli

icr. 1 gr.

Ir. 1 gr.

K. 1 gr.

JS. I gr.

(6)

Xnx400=$6800
168.x 20= 3-20

Md.r:23 far.x5-M2= •09,

.0)
J£87X400=$34800

(8)

16s.X20=S3'00
£17 16s. 6}d.=$7l-29^7- 11 Jd.=47 fiir.x6v'ia= /19t^

158. lljd.=$3«19i^

(9) (10)
i:i6X400=$6400 JE2 X 400=$800
6S.X20 = 1-20 98.x 20 = 1-80

2d.=8 far.X 5^12 = OSJ lld.=44 far.x6-M2= -181

£16 GS. 2d.=$66-23| £2 98. lld.=$9-98|

ExBRcisg 13—Page 90.

36 sq. in.

=$116-00
= 3-60

= ' 'OH

=$119.66^

)=:$3e0
1= -14^

.=$3-74|

(1) (2) (3)

6=12 + 3
$169'?8

7 12

121 =11 X 11

796342.3
11

144==12 X 12

$33460
12

2037-3G

3

^611208

(6)

[18 = 6 X 3
P. d.

3 7 6
6

8759765-3

11

96357418-3

(6)

22 = 11 X 2
£ 8. d.

6 14 61

11

401520
12

$4818240

(4)

648=12 X 9 X (5

735
12

8820
9

79380
6

476280

oy (8)

810= 10 X 9X9 54=9X6
£ 8. d. cwt. qrg. Ib8. oz.

3 4 7 11 3 14 7

w 5

3

Ho 15

62 19 HI
2

I2n 19 11

10

32 5 10
9

9Qn 1Q

9

9

107 '4 16

6

t
1

2615 12 6
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49 = Tx 1
bush. pki. gal. qt. pt.

26 3 1 1 1

7

KEY. [Kat. Awth.

(10) (lis
63 = 9 X 7 288 = 12 X 12 X 2I

^1f•
^ o* T ?• ^y»- »»"• «in. Mc.^^22

ff 17 33 11
» 12

i^l» 111 168 3 2 825 7 38 24
2

1650 15 16 48

ExiBCiSB 14—Page 92.

83 = 3 X 10X8
* 8. d. jC 8 d
12 2 1 4 X 3 = 36 7 0"

10

(2)

999 = 10 X 10 X 10—1
£ 8. d.

963 0}
10

121 3 4 X 8 = 969 6 8

1005 13^
9630 7i

10.

96300 6 3
10

963003
963

2 6
0}

(3)

962040 2 5}

(4)
..T^+IOXT+IOXIOKI+IOXIOXIOXS

e™=8+ioV,+i,xiox.

33 4 4ix7= 232 10 11
10

'

332 3 9 Xl= 332 3 9
10

3321 17 6 X3=9965 12 6

168 3 0X7= 1181 1
10

1687 2 0X6=10126

11441 1

10666 18 4|



== 1181 1

=10125

oiSBS 18-16.] KEY. 18

247 = 7+10X4+10x10X2.
m. ftir. rdi. yd«. m. ftr. rdi. yd*.
23 6 33 4X7 = 166 1 36 OJ

238

2385

4 17 1JX4= 954 1 29 Oi
10

4 12 4 X2=477l 25 21

6892 S 10 31
(6)

*

»21 = 1+10x2+10x10x7
S. d^. mto. gee. s. deg. min. seo.
3 16 30 45X1= 3 16 30 46

10

35 15 7 30X2= 71
10

16

355 1 16 0X7=2486 8 45

2559 26 30 45

(6)
7071
556

42426
35366

35355

ExiBoiM 15—Page 93.
O) (8)
15607 39948123
3094 6007

62428 279636861
140463 23968873800

468210

J931476 48288058
- 239968374861a

2778588
9867

19450116
16671528
22228704

25007292

27416327796

(4)
L2517
.023

1
97651
$5034

(6)
64.001

340

2660040
192003

EziBOiBfl 16«-Psge 96.

(6)
482000

.87
3782.4

.00917

U7891 21760.340

3374000 264768"
1446000 37824

340416
178340.00 ,

34.684608

176920
17692

19361.20



u

(1)

216=6X6X6

$83469
6

600814
6

3004884
6

$18029304

(6)

116)00
235

583600
360100

233400

27424600

KBy.

ExBBCMi n—Page 100.

(3)(2)

$61135.37
229

55021833
12227074
12227074

266226
143

766678
1020904
266226

$13999999.73 36497318

{Nat. AAixfiJ

(h

l76=llx8Xi

203736

III

22419961

81

(6)

3721
73

11163
26047

271633

0>

17928768

.2!

35857636

(8>

297=11X9 X 3 35= 7X6
32000

11

352000
9

3168000
3

9604000

9344000
7

65408000
6

"^^"^^^"

«

327040000

(">
(10) ,

749=94-10x4+10x lOX 7 999998=100000ol2
lb., oz. d«. Mr. gr. ita. oj. dii>..oni.gr..

H3 4 7 3 17X9= mo 8 7 1 13 1698732
1000000

m* 1 7 1 10X4= 493. 7 6 r^;i;i;oOOOOO

3397464;

12341 7 .3 0X7= 86391 3 5 16987286025361

Ct9.A9» O n 1 <<.

f •



EZIBOIM 17.] KOT. 16

(11)

640 = 10 X 8X8
bush. pk. gal. qt. pt.

123 1 1 11
10

1234 1 3
8

9873 3

8

78990

(13)

1143=3+10X4+10X10X1+10X10X10x1
yds. qrs. na. in. yds. qrs. na. in.

^ 3 2 1X3= 23 2 3 01
10

»9 1 X 4= 316 1 14
10

'

790 1 '0 1X1= 790 1

10
1

7902 3 1X1= 7902 3 1

y032 3 2

(12)

89
•73

267
623

$6497

(14)

1634-5789
636000

81728946000
49037367

08074734

1037967601-6

16987286026361

$968-49
3-4

387396
290647
^

$3292-866

(16)

$12183.6042
3292-866

' 068*49

$16444-9602

$3292-866

3.7

23060062
9878698

"^•12183-6042



16
KBT.

BxMCMPi 18-.p»ge no.

[Nat, Abith.

6433)798»65(ia4§f^j
6423

16666
12846

28206
26692

2613

10

£ B. d.
12)17614' 6

14 14J^6i

(")
741)66789(764i»

6187

\

4919
4446

473

<^2)

7894)6786l68(86S|*ia
.63162

"^*

46995
39470

76268
71046

4212

(W)

(16)

6)970763

161793-8333+

(13)

317)«^ 16- 2(14 18 tkr
«9)$97|9<,.,4(,22e.l9|ij

1668
1268

&fc . 290
20

681$ 3616
317 .3432

"^^
(17)

1209
«600)»TW6(20J,g5J

96200

26076

2646
2636

110
12

1322
1268

64

(16)

9)71234

"79141

84'6

42-9

41-74

38-61

3-13



[Kat. Abith. SxraoTBM 18, 19.] KET«

10

e 8. d.
re 14' 6

14 I4^6i

(12)

58(86Sffia

5
[)

(8

16

V

076

17

(18)
(20)

lbs. OS. dn. act. gn. lbs. oz. dn. acr. gw.
498)7289 6 4 2 13(14 7 6 Uj^J

97l3)7867674(8l0jyr4
'. 77flft«

'^^

408

2309
1992

12

3810
3486

324

8

2696
2490

.If a

320
20

6413
5976

437

(0
25=5X5

5)3766

5)753... 1

160... 3
3X5+1=16

1KAI II

(19)
£ 8. d.8. d.

77696

9807
9712

964

317 487)167 16 7(6 6^.:^
20

3166
2922

234
12

2815
2436

380

1620
1461

69

, (21)
m. for. rdf. m. fl,r. rds^

37)422 3 38(11 3 14
407

16

8

123
111

12
40

618
37

148
148

ExBRorsis 19—Page 112.

(2)
42z=7x6

7)26406

6)3772... 2

(3)

96=12X8

12)25431

8)2119,, . 3

628... 4 264... 7
4x7^-2=30 7xi2+3=:87

9'i9il 264JS

24=12X2
£ 8. d.

12)24 17 6

2)2 1 6i

1 8|

8



18

(B)

49=7X7
£ 8. d.

7)740 13 4

KEY.

(8)

86=8X7
£ s. d.

8)647 12 4

7)106 16 3I...1 7)68 9 0|

15 2 3}... 7^^

(8)

147=7x7x3
7)763293

9 16 6}...|g

tKAT.Amntt,

O)
35=7X6
7)6789436

5)969919...

3

193983...

4

4x7+3=31
193983U

7)107613... 2

3)15373... 2

81=9X9
lbs. oz, dwt. gn.

9)1798 6 11 9

9)199 10 1 6...

3

6124... 1

1x7x7+2x7+2=65

22 2 9 <)...6

6X9+3=57
22 lbs. 2 oz. 9 dwt. OH grs.

EzsRoiSB 20*Page 114;

(I)
£ 8. d. £ 8. d.

491 12 Oi ) 8968 13 7^

20 20

(2)
m. ftir. rdA m. ftir. rds.

17 5 27 ) 1027 1 6
8 8

9832
12

117984
4

471937 )

179373

, f2

2162483
4

8609934 (ISil^ff
471937

141
40

5667 )

8217
40

328686 (58
28335

*45336

46336

3890564
8775496

U5068



6)969919...

3

l»ai.]

(3)
X 8. d. £
67 H) 171

KBT.
19

20

1140
12

13687

4

64750 )

1

20

3421
12

41062
4

164260 (3
164260

d.m
(»

dwtjjTW. lbf.oi.dwtgw.
• ») » 9 3 12

24

129

a.

91

4

364
40

EttROisi 21-Pago 116.

r. per. a. r. per.

12

"m
20

2343
24

9384
4686

I2»)6e244(436

616

"~464

387

774
774

6) 2366 3
4

36

9467
* 40

14666 ) 378716 (26
29132

87396
87996

-(7)
766-98 -f- 76-73612 —

7673612)76698000 (9864 4-
« 6906^08

.

6636492-0
6138889-6

496602-40
460416-72

36185-680
30694-448

6491-282

(6)

47-666-H-6=
46)476-66(10-69

46

26*6

22-6

405
4-05

(8)
47-6782976

-f. 26-176 —
26176)47678-2976(1817?

26176

21403-2
20940-0

463-29

201-547

283-225 •

••J '8226

18'8320



20 KRT. (Hat. A«mr.

(9)
l^ 7-6345=

76346) 100000(013094-
7634-5

(10)
75-347 -i- 0-3829 =

3829)753470(196-7798 +
3829

2365-50
2290-35

75- 1600
687105

37057
34461

25960
22974

2986-0
2680-3

305- 7Q
268-03

37-670

34-461

3*2090
3-0632

•1458

(11)

•0002-5-000000008=

8)200000

25000

(1)

ExBROiBB 22~Page 116.

95)$3300000($34736-8421
(2)

285

450
380

700
665

350
285

(3) dys.

28800)95270400(3308
86400

88704
86400

126)$3860000($306349206
378

800
756

440
378

650
670

80-0

76-0

4-00

3-80

•200

•190

230400
230400

daya. .

3650 3308
4 4 .

ym. days.

1461) 13232(9 20|
13149

4)83

20?

620
504 ^

1160
113-4

'2-60

2-52

•800

•756

•044

(4)

*lt)0

f095

35781628)$1145012096($32
- 10^344884

"

' ^ 71668266

71S63269

r



(Hat. A«mr. EXJB«O10JW21,22.] KBT. 21

(7)

108)$9?2(f9
972

(») (6)
2747527l)|3t6411212t($13t 9)f972

27475271

$108
101658502 (10)
82425813 (9) l728)1000(-678 oz.

792)340480(42918 oz. 8640
192326897 3168 —

13600
2368 120-96

1584 ^ (12)

192326897

(8)
294)|8526($29

688

2646
2646

(11)
m. far.

33 2
8

266
40

10640

5|

19)4750(250 lbs. 15-040

7840 38 ^ 13-824

7128 —

t

96 1-216

« 712 95

(14)
bush. pk. gal. qt. pt. bush. pk. gal. qt. pt.

297)729 1 111 (21 1 2 lA-
594

53200
6320

135
4

1 156)58520(50,',^A 541
6775 297

770

50A'^=605.

9634762

15157800 .

963476-2 -

552303-80
481 738- 10

70565-700
67443-334*

244
2

(13) 489
978-634^96-34762= 297

9634762)97863400(10157 -2—

192
"4

769
694

175
2

351
297

3122-36§ -.—

54 ^V=;A-



22 SET. (Nat. Aiith.

<

(16)
Ibi. 08. dr. cwt qr. Ibf. oi. dr.
9 T 8 ) 179 3 4
18

161

16

914
161

2434

Y19
96

3699
1438

17979
16

107890
17979

287680
16

1726080
287680

16

(16)
m. Tut. rdi. na.

93 4 7 26000
8 8

748 200000
40 40

T~" — dya. hri.
29927 29927) 8000000(267 7i«|84

69864 "

201460
, M 179662

218980
20948d

9491
24

37964
18982

227784
209489

18295

2424)4602880(1898139

21788
19392

23968
21816 '

21620
19392

2128 |Hlz=i8f.

BnROm 23—Page 118.

(3)

DOOIX, MF]OCl^?I, MfOMXOIX, LXXXVMIY,

MMMOMXLYMMDXOYL



[Nat. Auth. ISxiboiim82,28.] KIT. 28

• dyg. hri.

0(267 7J«|f^

Ci)

72=8X9
lbs. oz.

749 10

8

fi997

53973

i7=7+iOx 1

. d. £ 1. d.

4 7|X7=1 12 6i
10

jea 6 0^fl=2 6 6|

3 18 Hi

3«l>:8ft0^0000l)

dajg. hrs.

24)95000000(3958333
73'— yrs.

230 3651)3968333(10837
216 4 4

140 1461)15833332
120 1461

200 12233
192 11688

80 6463
72 4383

80 10702
72 10227

80
72

8 rem.

4)476 qttarte'r dajg.

days. hrs.

118j=118 18
Add 8

119 2

ttVMIV,

10837 yrs. 119 days, 2 hrs.

£729X400 =:$2916-00
178.x 20 = 3.40

6id.=:25far.x5-M2= lo^

12919-60^

(8)

$10000
9876-23

Si23*77



Hi!

24

(10)

in.

12)7964327

EET.

12)663693-113-11 i

- > 119 ID.

-9355307-

9)66307 ft. 119 in.

30J)6146 yds. 2 ft. 119 in.

4 4

[Nat. AiUTH,

(11)
\

$729-43

16-70

976-81

9987-17
429-00

12919

$12268-30

121)24580 203 p. 4J y.=203 p. 4 yds. 2 fk. 36 in.
11)24580 Add 2 a 119 in

11)2234-6

J

203-1
> 17 qr. yds.

40)203 p, 4 yds. 5 ft. 11 in.

4)6 rd. 3 p. 4 yds. 5 ft. 11 in.

la. 1 r. 3 p. 4 yds. 5 ft. 11 in.

(12)

429=94-10 X 24- 10 X 10X 4
wks. djs. hrs. min. wks. dys. hrs. min.
6 4 3 17X9= 69 2 6 33

10

66 6 8 50X2= 131

10
5 17 40

659 16 20X4=2836 2 17 20

2827 3 16 33

wks.

62)2827(54 yrs. 19 wks. 3 dys. 16 hrs. 33 min.
260

2?7
208

19 wks.



[Nat. Abith, EXSROl&E 23] KEY. 25

. 5 ft. U in.

yds. 5 ft. 11 in.

(15)

tons.

324
20

cwt. qr. lbs. i,

13 2 14 6480

64
26

284
108

1364

(14)
78-96

•00042

15792
31584

.0331662

25920
26

129600
51840

)648000(476fj:^a4~
6456 475i^fhd8.

10240
9548

6920
6820

100

(16)

$136
$136X4=544—95=449

1902

248t

$9237—|i2847=$6760

(17)
yd8.qra.na. yds.qra.na.

3 1 2)39 2 3
4 4

13 168
4 4

54 ) 635(11U
54

95
"

64

41

(19)

a. r. per.

96 3 17
4

(18)

a. a.

25 732
[197 674
(156

97 68 387
199

. 40

>74 16497)$7764'0($0'601
7748-5

15-600

16-497

20 $312
76 276
97
83 $ 37

276

(21)

lbs. oz. dwt. grs.

12)36 8 14 16

3 14 131

(22)
a. r. per.

6 3 12

7 2

9 13

5 2 36

29 21



'''iMmttmiimmmms^^,

26 KET. ENat.Abitk.

(33)

5
r

21)394(14
21

(24) (25)

lbs. oz. dwt. gn, £912 X 400=|388800
5 9 8 llg.x 20= 2-20
3 2 16 16 lUd.=45far.X5-M2= -181
4 6 IT :

1 8 19 22 $3890-381

— 15 4 1 14
84
84

(26)*

Ibg. OB. drs. 8cr. gra.
1^9 3 3 1 14
12

2151 oz.

17211 drs.

3

51634 scr.

20

1032694 gn.

(27)

56
25

280
112

1400
2

(28)

cwt. qr. lbs.

6 2 11
5 3 16
8 7

3 1 17

2800 sq. ft. in roof.

6

16800

lbs.

24 1=2401
•16

12005
2401

$360-15

(29) (30)

29
57

203
145

1653
.15

8265
1653

$
139468
98579

370129
238047

$238047 $132082

SllfftK



[Nat.Abitk. ISZSBOIBI 28.] KEt. 27

00=1388800
20= 2-20

12= -182

$3890-381

r. lbs.

11

16

7

It
-i—

.

lbs.

1==2401
•16

12005
2401

$360-16

(31)
£ s. d. £ 8. d.

9 19 11) 1694 16 Oil
20 20 ll}d:

199 33896
12 12

2399
84

9659
19192

201579

406762
84

1627030
3264016

)34167190(169*49
201679

1400929
1209474

1914560
1814211

1003390
80631-6

19707-40
18142-11

I

cwt qr.

3 2

4 1

(32)

£19X400 =$76-00
198.x 20 = 3-80

:47farx 5-5-12= -19^

$79*99f.<

(33)
lbs. cwt. qr. lbs

11 12
15 8 1

8

—- -lbs.

3 3 24=399
•16

1996
399

$69-86

1666-29

^

(34)
cwt qr. lbs.

2 17
3 2 15

2 1 20
5 3 17

t lbs.

14 19=1419
-37i

9933
4257

7091

$632-121

(36)

43'2-f76-8437=
768437)432000-0(0-562

384218-6

47781-50
46106-22

1675-280

1536*874

138-409



28
KJBY. (Nat. AMituUsirm

(31)
123'4-i-000000066=

123400000000^-66
6)123400000000

11)20566666666-666

1869696969*69

(38)
$63-29 12789-27

1^ 1076-93

44303
6329

$1076-93

(39)

$1713-34

^29X400 =$116-00

Iljd.=47far.x6-M2=
-lO^V

117-39/jf

$278-43
417-16
11-27

2110-40

723-15

117-39/sf

173) 3667-80/,
12 12

(40)

2076)491644(236*?
4162

7634
6228

14064
12466

1608

2076)43893-67($2M433
4152

2373
2076

297-6

207-6

90-07

8304

* 7-030

6-228

•8020

-6228

-1792



(Nat. BiTu.KnntOTdii 2d-26.] KfiY. ^
Exercise 24~Page 127.

(1)

2)11368

2)6684

2)2842

7)1421

7)203

29

2='X7*X29
(5)

2)1024

2)512

2)256

2)128

2)64

2)32

2)16

2)8

2)4

2
210

(2)

2)2934

3)1467

3)489

163

2X3'X163

(6)

2)32320

2)16160

2)8080

2)4040

2)2020

2)1010

6)505

101

26X5X101

(3)

3)1011

337

3X337

0)
7)707

101

7X101

2)1000

2)500

2)260

5)125

6)25

6

2'X'6 '

(8)

2)1118

13)659

43

2X13X43

ExBRCiBB 25—Page 128.

(1)

100=2«X62
1..2..4
1..6..26

lMafi4«t(^"10..20..25..50..100



IpHJIIU-i -l^tl.MT"'' II I

'

l •tmm

30

1.. 3.. 9.. 27. .81
1..2

1.. 3.. 9.. 27.. 81. .2. .6. .18.
1..6

(3)

810=3^X2X5.

tffAv. Aim.

.64.. 162

1.. 8.. 9. .27. .81. .2. .6. .18. .64
10. .30. .90. . 270. . 810=

162. .6. .16. .46.. 136. .405.

1.. 2. .3. .6. .6. .9. .10. .15
162. .270.. 406. .810.

18..27..30..46..64..81..90..136.

(3)

1..2..4..8
1..6

1.. 2. .4.. 8.. 6.. 10.. 20. .40
1..23

920=2»X6X23.

J
1..2..4..8..5..10..20..40..23..46..92..184..116.
1..2..4..6..8..10,.20..23..40

230..460..920=
.46..92..116..184..230..460..920

(4)

26000=5* X2»
1.. 5.. 25.. 126.. 626.. 3125
1..2..4..8

^"'^;;?**;"^^*--^^^26r2..10..60..250..l260..6260..4..20..100.
600.. 2600.. 12600.. 8.. 40.. 200.. 1000.. 6000.. 25000=

*

;AA?'
•?••*•• 8-

.
10. .20,.26..40..60..100..125..200..260..500..626

1000.. 1250.. 2600.. 3125.. 6000.. 6260.. 12500.. 25000.

EzRBOisi 26—Page 128.

(1)

88200=2'»x3«x6'»x7«
3+1=4
2+1=3
24-1=3
2+1=3

4X3X8X8=108

(2)

3600=2«X63X7
2+1=3
3+1=4
1 1:1 n

3X4X2=24



tSAT. ABim. ixBltotsiis 2^27.]

\ (3)

•

6336=2«X3«Xll
6+1=7
2+1=3
1+1=2

7X3X2=42

Kll¥. 91

.46.. 136.. 405..

4..81..90..136..

.230..460..920=

..230..460..920.

(B)

49000=2»X6'X7«
3+r=4
3+1=4
2+1=3

4X4X3=48

(7)

75600=2* X3»X6«X 7

4+1=6
3+1=4
2+1=3
1+1=2

5X4X3X2=120

(*)

824=2»X103
3+1=4
1+1=2
4X2=8

(6)

81000=2»X3*X6»
3+1=4
4+1=6
3+1=4

4X6X4=80

(8)

25600=2»ox6«
10+1=11
2+l=£ 8

11X3=33

I50..4..20..100..

0.. 25000=
.260..500..625..

25000.

)

X63X7
=3
=4

2=24

(»)

EziBOisB 27—Fikge 129<

(2) (3)

21= 7X3 21= 3X 7 26= 2X 13

18=2X3X3 77=llX t 62=2X2X13
27=3X3X3 42±: 2X3x7 91= 'X 13

36=4X3X3 35= 6X 7 143=llX 13

3 is common to all. 7 is common to all. 13 is common to all.

(4)

82=41X2
118=59X2

I

2 is common to all.



^

(1)

296)407(1
296

111)296(2
222

ExMOMB 28—Page 130.

(2)

308)606(1
308

74)111(1
74

37)74(2
74

O. 0. M. = 37.

198)308(1
198

110)198(1
110

0!fAT, ABtnr.

(»)

74)84(1
74

10)74(7
70

88)110(1
88

4)10(2
8

1)4

22)88(4 O. 0. M.=2.
88

O. C. M,= 22.

(4)

1826)2555(1
1825

730)1825(2
1460

365)730(2
730

O. 0. M.=366.

(6)

656)672(1
666

116)666(4
464

92)116)1
02

24)92(3
72

20)24(1
20

4)20(5
20

O. 0, M. = 4.



CKat, ABtTH.

0.

74)84(1
74

10)74(7
70

(I

4)10(2
8

1)4

088(4 O. 0. M.=2.
88

M,= 22.

2(1

S

5)666(4
464

92)116)1
62

24)92(3
72

20)24(1
20

4)20(5
20

O. CM. = 4.

£XXB0I81B 28-aO.]

(1)

110)140(1
110

KEY. 88'

ExiBCisB 29—Page 131.

30)110(3
90

20)30(1
20

10)680 10)20

68 2
rherefore 10 is their G. 0. M

(3)
168)922(1

468

454)468(1
454

14)454(32
42

34
28

6)14(2
12

2)6

375 is not divisible by 2,
and therefore their G. C. M. is 1.

(2)
1326)3094(2

2652

442)1326(3
1326

Also 4420 is divisible by 442 •

therefore it is their G. O.m!

204)1190(5
1020

(4)

170)204(1
170

34)1445(42
136

- 85 ~

68

34)170(5
170

17)2006(118
17

30
17

136
136

G. 0. M.=17.

17)34(2
34

" ExBRciSB 30—Page 132.

(2)

'

66=2' X 7
84=2* X3X 7

140=2«X6X7
168=23X3X7

The greatest factors which are common are 2« and 7 •

thereforfi the Q. 0. M.=2« x 7=28!
'



•84 KET. [Nat. Abiti.

(3)

241920=2«X3'X6x7
^

380160=2«X3'X5Xll
69120=29X3'X6
103680=2* X 3* X 5

The greatest factors which are common are 2', 3' and 6;
therefore the G. C. M.=28x3«X5::a34660.

10800=2* X 3' X6«
28040=2' X 6x701
2160=2* X 39X6

The greatest factors which are common are 2^ and 6
;

therefore the G. 0. M.=23x6=40.

«
Exercise 31—Page 133.

(2)

6=2X3 •

7=7
42=2X3X7

. »=3«
10=2X5
630=2X3^X6X7

2X3«X5X7=630.

(B)

670=2X5X67
100=2* X5
335=5X67
25=5»

8'X5«><67;;=6TO0

(3)

1=1
2=2
3=3
4=2«
6=5
6=2X3
7=7
8=2»
9=3'

3* X 2' X 6X7=2620.

(4)

6=2X3
9=3*
12=2»X3

, 16=3X5
18=2X3*
21=3X7
30=2X3X5

2«X3«X5X 7=1260.

(6)
8=23
10=2X5
18=2X3*
?7;=3»
36=2* X 3*

44=2* X 11

396=2* X3*X 11

3'X3'X5XU;;;=n880.



EzKBOiBU aO>S8.] KEY. 85

:3«X6X 7=1260.

ExiBOiBS 32—Page 134.

(1) (2) (3)
2)12. .10. .24 2)14. .21. .3. .2 .63 2)18. .12. .39.

2) 6.. 6. .12 3) 7. .21. .3. .1. .63 2) 9.. 6. .39.

3) 3.. 5.. 6 7) 7.. 7..1..1..21 3) 9.. 3. .39..

1.. 5.. 2 1.. 1..1..1.. 3 3) 3.. 1..13..

2X2X3X5X2=120 2x3x7x3=126 13)1.. 1..13..

(4)
2)8. .18. .15. .20. .70

2)4.. 9.. 15.. 10.. 35

3)2.. 9. .16.. 5. .35

1.. 1.. I..

2X2X3X3X13+
(6)

2)24. .16. .18. .20

2)12.. 8.. 9. .10

2) 6. 9.

6)2. 6.. 6. .35 3) 3.. 2.. 9.. 5

2.. 3.. 1.. 1.. 7

2X2X3X6X2X3X7=2520
(6)

2)60.. 50.. 144.. 35.. 18

2)30. .25.. 72. .35.. 9
^^^"•^••^^^B^«i«*i^W««» BH^

3)15. .25.. 36. .36.. 9

3) 6. .25.. 12. .36.. 3

5) 5. .25.. 4. .36.. 1

1.. 6.. 4.. 7.. 1

2X2X3X3X5X5X4X7=25200.

1.. 2.. 3.. 5

2X2X2X3X2X3X6=720.
(7)

2)27. .54. .81. .14. .63

3)27. .27. .81.. 7. .63

3) 9.. 9. .27.. 7.. 21

3) 3.. 3.. 9.. 7.. 7

7) 1.. 1.. 3.. 7.. 7

1.. 1.. 3.. 1.. 1

2X3X3X3X7X3=1134,

BxBRCiSB 33^Page 136.

(1) (2)

20..6O..^..^8i..210..63..27

4.. 4 14..XI.. 9
%. 4, % B
166X21X12=41680.

300jl5ISl«l..200..1^IS(..8|q..lSi«|..t^..l25 166
10| % ^21

300X10=3000.



86 KEY. [Nat. Abith.

(3)

•

144

12

55

lX"132..1i(i(..60.

11 5

\\ ^

144X1 2X55=9504(

.96. .1728
2 1^

D.

138.

OO 6

0)
12)592835

B^'EROisi 34—Page
(2) (3)
5)3700 11)100

(4)
) 1000000

1 2)49402..

e

6)740.. 1 1)309..

1

6)166666.. 4

12)4116. .« 5)148.. 11)82..

7

6)27777..

4

1 2)343.. 6)29..

3

7. .6 6)4629..

3

12)2^..

7

5)5.. 4 7571. 6)771. .3

2. .4 1..0
• 6)128. .3

2470/e 104300.
6)21..

2

(6)
8)10000

(6)
12)12345654321

0)
9)10000

3. .3

33233344

(8)
2)300

8)1250.. 12)1028804626..

9

9)1111. .1 2)150..

8)156. .2 12)85733710..

6

9)123..

4

2)75..

8)19. .4 12)7144476..

<

9)13..

6

2)37..

1

2. .3 12)695372..

c

1..4 2)18..

1

23420 12)49614..

4

14641 2)9..

12)4134..

6

2)4..

1

12)344..

6

2)2. .0

12)28..

8

1..0

•

2. .4

248664«/69
100101100



[Nat. Abith. ExnoiBU 8d-8«.] KEY. 87

• EXXRCISK 35--Page 139. .

8

I
0) (2) (3)

IX T V IV

8)37704 7)444 7)4321 9)1212201

\

8)4311..

6

7)32..

6

7)313.. 5 , 9)23121..

(4)
6)1000000

8)480..

1

2. .3

236.

7)21. .6 9)1101. .0

6)166666..

4

8)54..

4

1..4
1465.

9)21..

6..1 # 1..0
6)27777..

4

61415. 10000.

6)4629..

3

EXXRCIBB 36-—Page 140.

6)771. .3—

.

(I) (2) (3) (4)

6)128. .3
IV u IZ vt

6)21..

2

20212331 101202220 1622365 33233344

... 4 3 9 6

3. .3 - > -
«

33233344 8 3 U 21

(8) 4 3 9 6

2)300 - - •— —
^__ 34 10 128 128

.1 2)160.. 4 3 9 6
____ « ..M 1

.4 2)75. .0 137 32 1164 771

— 4 3 9 6

.6 2)37. .1 —

~

—
._ - 550 . 96 X 10389 4629

.4 2)18. .1 4 3 9 6

1 2)9.. 2203 290 93607 27777

2)4..

1

4 3 9 6
~"^~~

_ 8815 872 841568 166666

2)2. .0 4 3 6

1..0 35261 2618
3

1000000

100101100
7854



38

f ii

KEY. [Nat. Arith

(6) \

IX IX IX

3)132713 12)132713 8)132713

3)40834.. 12)10207..

9

8)14757..

1

3)13271..

1

12)682../ 8) 1652.. I

3)4083..

1

3)1327..

12)51. .8

3. t

8)184..

6

8)21..

5

3)408..

1

3)132..

2

t

2. .3

, 3)40.. 2 -

3)13. .0

3)4.10

1..1
y

IX in

9

12

9

110

9

997
9

8974
9

132713 = 11002210110 =

4
3

12

3

36
3

110

3

80769 denary. 332

332
3

997
3

2991
1 3

6730
12

8974 80769 den.
u

26923
3

1

xii vni

3/8/9 = 235601
12 8

46 Is)

12 8

560 157
12 8

1262

8

10096
8

80769 denary.

80769 denary.



[Nat. AritM. txSRO»E86.] KEY. 81

\ (7)

IX
XII xn XII xn

3)132713 9) «*290 6) /2^290 4) t2t290 2) /2/290

8)14Y57..1 9)117978.. 6)185856.. 4)268683.. 2)515146..

8) 1652.. . 9)1624^.2 6)34c4e..0 4)78 180..

3

2)268683..

8)184..

6

9)2032..

4

9)284. .

2

6)69^9.. 5 4)le050..0

6)1179. .3 4)5913. .0

2)134341..!

8)21..

5

2)78180..

1

2. .3 9)37..

1

6)233.. 3 4)1533..

3

2)3W/0..0

4.. 7 6)46.. 3 4)439..

3

2)l€050..0

6)9.. 4)10«..l 2)€626..0

1..3 4)32..

3

2)5913..

4)9.. 2 2)2/67.. 1

*

2..1 2)1533..!

mi 2)877..!

235601 2)439..!

19
2>21/..!

8 « 2)10c..0

167
8

,

2)65..!

262
2)32..!

8 2)17..
—

.

096
8

2)8..,

769 denar^.
2H..1

t,

(Continued on next p«ge)

»)»..o

I /.



40 KEY. {Nat. Arith.

( 7 continued.)

) !

I 11

XIl IX VI IV
•

11

<2e290=4712420=130333500=21231380030=10011oil01im00001100|

12

122

12

1474
12

17690
12

9

43
9

388
9

3494
9

6

9
6

54
6

327
6

9
4

38
4

155
4

212289 31450
12 9

-L

2547468 283052
9

2547468

1965
6

11793
6

621
4

2487
4

70763
6

9951
4

424578
6

39804
4

2547468 159216
4

636867
4

2547468

2

2

1243
2

4
2

2487
2

9
2

4975
2

19

2

9951
2

38
2

19902
2

77
2

39804
2

155

2

79608
2

310
2

159216
2

621
2

31843
2

243 636867

1273734
2

2547468



•

iOOllO

9,

{Nat. Arith.

\

II

iioumooooiioo

1243
2

2487
2

j

4975
2

^KUzEBcisn

HH 252
252

B ^^^
2224H 544

136.87.]

62/c)3

3

2143)

1

(9)

XII

34/7

6666

18536
18536

18536
18536

KEY.

ExBftCISB 37—

(2)

XII

2«75721(62/€
1556

1

-Page 142.

(3)

m
201210
102221

(4)

vin

57264
675

2

2

161c7
1059/

58192
52512

21212

VII

f 65432
43210
1444

65001
54321

354604
513354

434070

4 [K22024

H 101H ^^<)^H 1111H 1011H 1000[ 1111
10101

^BlOlOO

51117344

9

2

68801
58801

yii

1142613(50-5254-

14111

1503-0

1411'1

19

2

9951
2

(8)

zn
7/348

38 19902
2

5e6/4

2
1/864

77 39804
22

61'60

43-16
326041

(10)

II

>101)101010000]
100101

155 79608
22

15-410

14111UO 159216
22

1-2660

11635
521 31843

22
•1022

IOC

143 6368G7
:2

1273734
2

1(10010 I

2547468 101000
100101

111

41

l/36<>296



42 KEY. [Nat. Aritu.

!

4 ft. 7'
(1)

6" 10

11 11

ExBRCiSE 38—Page 146.

Ill

19 ft. 10

11 2

(2)

2 1
1"" 3'"" 2"""

41 8

11 3

11 10
6"

11 6 11'"

3 3 8 6
218 4 9

44

9/' >jin ^nii

7 3 11

8

(3)

222 8

.(4)

inn 93 in.=9' 9

9

5 9

ill

Jill

Qiniii Qiiiiin Qitiinii atiiinni

4 10

9' 9"

574in

7 3
3 3"" 0"'"

3

» 10 4 11 8

7 ft. 4' 11

3 2 2

8

(5)

4 9

4 6 8 6

\ni
10iin

22 2
10

23 6 9 10

(1)
15 ft.

ni

IS
6

17 6
8

Exercise 39—Page 147.

(2)
XII

45-6

^3

1146
3870

398-46

211 8 0"=
ll§ cu. ft.=llcu. ft.ll52 cu. io. cu. ft.

'7TA•Q(\—^^(\Cka ni

(3)
10 ft.

5

50 sq. ft.

7— c'rds. eft.
128)350(2 94

256

94 cub. ft.

XII

774=1096 com. scale.



[Nat. Aritu.
tBSCtsxs 88-40.} KEY. 43

( 8 6
i 9

(4)
4 ft.

H
20

1

21 sq. ft.

70

|8)1470(llgicorda
128

190
128

62

(5)
XII

4-78
9-6

23/0

3590

38 -Of

2'e

(6)
25ft.=300in.
20 " =240 "

2 ft. 6 in.= 30 «

8
4

32
2

64=8X8
34492
7418
—— - cub.ft.

<8 -652=128 6' 5" 2'"

t8 duoden.= 128 den.

300
240

72000
30

8)2160000

8)270000

JX400
LX20

ExKHciSE 40—Page 149.

(1)

=$372-00 £276X400
= 2-80 198.x 20

33750

I.=30f.x5-M2 = -12i 10id.=42f.x5-rl2=

=$1104-00
= 3-80

•I7i

14s. 7Jd. =$374-92i £276 19s. lO^d. =$ll07-97j
[5X400 -=$1100-00 $729-18
:20 ^ -80 71050
i.=47f.x5-f-12= -19/2 166-78

, 374-92J
r5 48. 113d. =$1100-99,^2 1107-97i

497-81

1100-99,7,

$4688- 16,^j.

(2)
* 676=6+10x7+10x10x5

m.fui.per.yds.ft.in m.fur.per.yds.ft.in.
47 6 17 4 2 7X6= 286 6 27 1 2

. 10

478 18 4 1 10X7= 3346 3 11 4 2 4
10

4780 4 28 2 4x6 =_23902 7 21 4 3 2

27536~l~~21~b~r6



44 KBY. [Nat. Arii

I !!li

(3) ^B
243000=23 X3«X5< V

3+1= H
\

4+1=
3+1= 14X6X4==96 K

(4) (5)
T nil 79-342-f-00006378= H

8)4234434 5)713427 6378)7'" /^OO00(li543994-98275H
€. ^H

8)241110. .4 6) 133721..

2

« |r ew ^« jk
H

15562 ^^H
8)13423. .1 6)22303..

2

12756 H
8)1024. .1 6)3632..

1

28060
25512

I
8)32. .3 6)670..

2

|H
•— -^— 25480 ^B
2. .1 5)113.. 1

6)17..0

3..0

19134

63460
67402 1
60680 jH

vm T

30012122

67402 H
7l342t 31780 Hb
213114 4234434 25512 H
500313 20222133 6268-0 H|

^

, 6740-2 H
627-80 H^
610-24 H
17-560 H

>

12-756 1
4-8040 1
4-4646 B
•33940 H
•31890 B
•O2050 H



(SR0I8B 40.] KEY. 45

42-5-00006378=
'»^00(li543994-98275|

O)

^.5^.11. ?. 5(. 5(1.11. ^. 1. 9.1??. t. SI !^1.11. S|. «i. 5.

9.U. ?. 11. 11. 9 11. 8. 2. 5.

40X21X33X 10=277200.

(9)

9999993000=10000000000—7000.

64276-3427x10000000000=642763427000000

64276-342^X7000 = 449934398-9

64.2762977065601-1

(10)

•ivnAcnvavuu

IX

5)78263
IX

11)78263

5)15230..

3

11)6430..

3

5)2760.. 11)526. .6

^5)511, .4 11)43. .0

5)102. .0 3. .6

5)17. .3

3..1

•

IX T XI

7)78263 = 7)3130403 . = 7)36063

7)11160..

3

7)214200. .3 7)5640. .3

7)1407..

5

7)177. .3

7)13220.

7)1101.

.5 ' 7)884.

.3 7)128.

.5

.3

7)23..

4

7'fO

7)41.

3.

.4 7)U.

.0 3.

.4

.0



46 KEY. [Nat. Abito]

(12) (13)

JC672X400 =$2688
7s.X20 = 1,

7d.=28f.X5~12=

00

40

111

£672 7fl. 7d. =$2689

(13 continued.)

81)37800(466
324

540
486

540
486

61|

891)243000(272
1782

6480
6237

2430
1782

648)891(1
648

243)648(2
486

27)35100

\

54)81(1
54

1300

162)243)1
162

27)54(2
54

Therefore G. 0. M. =27.

(17) (18)
£ s. d. 2)276000
178 16 4i 6 ft.

97 15 Hi 2)138000 13
693 19 llj .,
216 11 9i
678 14 7i
197 13 115
117 6 5
91 1 U

81)162(2
162

(19)

2' 7" 9"' 10""

11 11 11 7

2)69000

2)34500

2)17250 80

3 7 6""' 6""" 8"'"" 10""""

5 8 5 2 2
6 8 5 2 2
8 5 2 2
10 5 7 10

2272 3i 3)8625 87

5)2875

6)575

5)115

23

I 1 3 10 8 10 10



[Nat. ARiTo,^H£zxBCipK 40.] KEY. 47

(20)

XII

(21)

IV

16383

(23)

(22)

riu

713/96) 7/c9-047(-01K36
7l3<-96

3333333
4

15

4

63
4

265
4

1023
4

4095
4

10000
8

97^2n
713-/96

8

8

266-4110
245-3720

64
8

2105c00
19 -36846

612
8

3-862760
3-67 e490

4096

-1 <3290

74002702 -r 144 = 513907 ft. 94 in.

613907 ft. -^. 9 = 67100 yards 7 ft.

57100 yds. 4- 30i = 1887 per. 18i yds.
1887 per. 18 yds. 2 ft. 36 in.

Add 7 ft. 94 in.

40)1887 per. 19 yds. ft. 130 in.

4)47 r. 7 per. 19 yds. ft. 130 in.

11 a. 3 r. 7 per. 19 yds. ft. 130 in.

1728
66
3

(24)

1728X66X3=386960



48 KEY. [Nat. AaiTH.

(26)

6 children will have 6 children's shares

4 women will have 4X2=8 " "

3 men will have 3X5X2=30 i< u

3 men 4 w'n & 6 chi'n will have 44 children's sha.

4)$7894-16

ll)$1973-54

$l79-41-,3f = child's share.

$179-41 1'f X2=$ 358-82-ittj-=woman'8 share.

$358-82 -^ X5=$l794'12-i8f=man'8 share.

(26)

II 11

1111111111 1000000000

(27)

yds. qrs. na. in. yds. qrs. na. in.

7 1 1 1 ) 729 3 3 1

ii ){

3

2

2

2

29

4
2919

, 4

7 «

2

4
2

117

2i

11679

2i

15
2

8
2

235

29i

23359
2919$

31
2

16
2

32
2

264i
4

1057 )

26278J
4

63
2

105116(991^6^
9513

127
2

64
2

9985
9513

255
2

128
2

472

511
2

256
2

1028 612



[Nat. AaiTH.
EXKKOIflB 40.1 KEY. 49

Idren's sha.

(28)

762-4978
63-423

22874934
15249956

30499912
'

22874934
45749868

48369-8979694

(29)

723426
938-9126141

722487-0873859

(30)

lbs. oz. drs. scr.

129

63 4 7 2

66 7 1

(31)

1064=23x7X19.

.2. .4. .8

II. .7

..2. .4. .8. .7. .14. .28. .56

..19

. . 2 . . 4. . 8 . . 7 . . 14. .28..56..19..38..76.. 162..133..266..632..1064=

. .2. .4. . 7. .8. . 14. . 19. .28..38..56..76..133..152..266..632..1064

(32)

30 ft. 6 in. = 366 in.

^Oft. 11 in. = 251 in.

2 ft. 7 in. .= 31 in.

366
251

366
1830
732

in.

I

3l)91866(2963H
62

298
279

2963^-^36=82^^8 ydi.

196

186

106
93

13

D



60 KEY. [NaT. AriTH.

h ?> I» h hi —

ExBRCiSB 46—Page 158.

(1) '

2X7X9X5X18 6X6X9X5X18 8X5xTx5Xl8

5X7X9X5X18* 5x7x9x5x13' 5x7x9X5x18
3x6x7x9x18 5X6X7X9X » 11340 20250 25200 17010 7875

6x7x9X5X18* 5X7X9X5X18 28350 *28350 '28350 28350* 28350

(2)

8X13X14 12X11X14 5X11X13 1456 1848 715

' lixl3Xl4'llXl3Xl4'llX13Xl4 2002 2002*2002

» (3)

6X11X13X7X2 4X 7x13X7x2

7X11X13X7X2 7X11X13X7X2

6X 7X11X7X2 4X 7x11X13X2 ix 7x11X13x7

7X11X13X7X2 7X11X13X 7x2* 7xllXl3X 7x2
12012 5096 5390 8008 7007

14014 14014 14014 14014 14014

(4)

6X7X13 4X11X13 8X11X7 546 572 616

A» h i%i=—;;; 1
;:

» —:;—>=—
~i •

11X7X13 IIX 7X13 11X7X13 1001 1001 1001

liJii

2X6X7X 6

6X7X5X11

(6)

6X7X3X11 4X6X5X11 4X6x7x11

6x7x5xll' 6X7X5X11 ' 6X7x5xll'
1925 1320 1848 420

2310 2310 2310 2310



[NaT. Aritb. £ZKBclaB846,47.] £Blr. 61

8X6XTX5X18

(6)

^ 1X3X5X7 2X2X6X7 3x2X3x7
i> it it h —

I
—————,

I

2X3X6X7 2X3X6X7 2X3x6x7
105 140 126 602X2X3X6

2X3X6X7 210 210* 210* 210

1456 1848 715

2002 2002 2002

7X13X7X2

1X13X7X2

X11X13X7

X13X 7X2
7007

546 572 616

4X6X7X11

6X7x5xll'

ExBRCisi 47—Page 169.

(1)

6) 8) ei 4»

The least common multiple of 5, 8, 6, 4, 16 is 120.

The multiplier for both terms of the first fraction is ^^^=24
;

for the second >-2^^z=16
; for the third °=z20

; for the fourth

4^=30 ; for the fifth ^=8.
Multiplying by these numbers, we obtain ^^, -^Vtfi ^A} t^A>

and V\,^.

(2)

A, h h If, n-
The least common multiple of 11, 3, 7, 77 and 33 is 231.

The multiplier for both terms of the first fraction is ^jSji = 21 •

I

for the second, ^^= 77 ; for the third, 2^1 = 33 ; for the fourth,'
'

Vf^ = 3 ; and for the fifth, , = 7.

Multiplying by these numbers, we obtain ^f, ^^f, i^f , ^/,-,
and ^^.

(3)

„^ ,
hhhh h -a-, \h T^ff, i^-

The least common multiple of 2, 3, 6, 6, 8, 10, 15, 16 and 80
is 240.

The multiplier for both terms of the first fraction is ^J^ =
120

;
for the second, ^^ = 80 ; for the third, a|a=:48

; for the
fourth, 2|ii = 40 ; for the fifth, ^^ =, 30 ; for the sixth, V(f =

' 24
;
for the seventh, ^f^= 16 ; for the eighth, W=: 15 ; and for

theninth, y<j^ = 3. v

r~J"'G "J "uv/wv iiitiixjiroio, nx; vumiu. JJTT, 5Jo;
mt iiB, f?^ mt and h*

'i4U; 3(4 0;



62 KEY. [Nat. Aritr.

(4) ^

h I'd, ^% \h n, n-

The least common multiple of 5, 10, 25, 30, 45, and 60 is 900.

The multiplier for both terms of the first fraction is^= 180
;

for the second,W= 90 ; for the third, ^^= 36 ; for the fourth,

^«f= 30 ; for the fifth, *aii:=: 20 ; and for the sixth, ^o* = 15.

Multiplying by these numbers, we obtain iJ3> IB^> 1^3? i3o»

m, and m-
(5)

th i<si \hi in-

The least common multiple of 20, 30, 40 and 50 is 600.

The multiplier for both terms of the first fraction is <^= 30 ;'

for the second,W= 20 ; for the third, «iiyi = 16 : and for the
fourtl,W=12.

Multiplying by these numbers, we obtain ^^g, \^XW and ^%.

(6)

h h h i, h -H, n fi.

The least common multiple of 2, 3, 4, 6, 8, 12, 16, and 24 is

48.

The multiplier for both terms of the first fraction is V = 24
;

for the second, Y= 16 ; for the third, a/= 12 ; for the fourth,

^^= 8 ; for the fifth, Y = 6 ; for the sixth, ff =.- 4 ; for the
seveoth, tt = 3 ; and for the eighth, H = 2.

Multiplying by these numbers, we obtain \\, f^, |f, J^, J|,

I

0)

^, U, iV, ^f, a\, is.

The least common multiple of 7, 12, 15, 27, 35 and 40 is 7560.

The multiplier for both terms of the first fraction is f^^^ =
1080 ; for the second, ^%o = 630 ; for the third, ^^f

a~ 504 ; for

the fourth, 'gfo = 280 ; for the fifth, 'fgo = 216; for the sixth.
1 * «n 1 rxn.

Multiplying by these numbers, we obtain ^^^^ Mgo igog

?fafm,and^H8-



[Nat. Aritr.
£ZXBC1BES 47, 48.] KEY. 63

. (8)

iS,5,J, ii,l°l,a^.l^
The least common multiple of 15, 8, 3, 12, 11, 20, 7, and 35 is

9240.

The multiplier for both terms of the first fraction is ^t^ =
6i6 ; for the second, ^y^ = 1 155 ; for the third, a»/a = 308O

;

for the fourth, ^^^ = 110 ; for the fifth, a^a = 840 ; for the

sixth, ^^= 462 ; for the serenth, »V^ = 1320 ;
for the eighth,

^U^=264.
Multiplying by these numbers, we obtain f||;5, fSfg, VA'cP»

tna, mi uih mi and p»f

.

S,i&^and^%.

!, 16, and 24 is

3S 54. iA ia
4 8} 4 8t i61 i>it

Exercise 48—Page 160.

(1)

4X3X 6X35 2520

Mff 0fi6f0f?^ =
7X5X11XT2 27720

(2)

2X4X6X 81X25 97200
§0f^0f^0f,8„l^0f|^ =

i^of^of^ =

|0f40f,8f0fi?

3X9X7X100X24 453600
=iV

(3)

21X 6X77
= T^(T.

35X11X36

(4)
•

2X4X 3X13
1)0 -Jiff

5X7X11X1?

'I mi mi



I
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I i,il

ill
r flllililltf

KEY. [Nat. Abith.

I of ^ of I of .3.=

ExiRoiSB 49—Page 161.

(1)
2

5X6X2X 3 5X<|X^X9

9X7X3X16 $x7x?xm 3x7x4
—

-Tf.

^

(3)

I of f of ^.^ of ^fif of
i-i of i^

2X5X 18x 6X11X13

^X5 Xll^X «|X11X19 2X5

?XI^X19^X11X11?X17 ""
33X17

33

3X9X132X11X13X17

= i^t

(3)

? of ^ij of 51
2X 4X11

7X11X 2

%X 4X11

7X11X %

= ^

(4)

i of
-i«3 of la Of-jS^- of i? ofV =

IX J^Xlltx ^5|X1?X19 1

$X1?X^«|I5X1«|5|X17XC| ^ 17X3HI? 3

IX 8X117X 50X13X13

9X13X200X169X17X 6

= -5V.

(5)

1^- of f of iV of H of ?| of V =

3 2

'

3XHX 5)X??X?SIXH7

3X4X 9X33X38X47

11X7X19X47X72X 7

^^A' AiJ^X^i;Xt5^X 7

1^,

3X3

7X7

— 9— Vtft



ExBBOiSKS 49, 50.1 KEY. 55

2

^of^of i^A =
tX 3 X154 4X 3 Xl^^ 2X4X3

24.

TxllX 1 tXUX 1

X 6X11X13

X11X13X17

Exercise 50—Page 162.

(1)

u 14X25

45X42

\^X%^

mX4,% 3X3
9 3

= ^

<2)

Hi

11X18

12X143

(3)

15^ la

n

18 X 5.

5 X39

IIXIH

1!^XU?
2 13

^ X?H

3

2X13
— r€

(4)

115 H ^ ¥ V ? 35X 5 13X1 2X5

12§

-1^3 H n

— aM> 36> ir*

V ^ 6 3 X68 9 X4 YX3

15J
(13
4 13f V nxfiii? H X ^ ^ xM

3 9 ^
*<X^

•— J

pX9 &><?

If7> 3Ui) I PI



! I

1
;

I
I

i ItHllli;

56 KEY.

(«)

[Nat. Abith.

161 e^ 17 21| i y 9^ i,r

1J4 ^

Hi' 13' 18i ToJ' 42
"" »7' V' ? ~/ ^ ~

1^

** 7 5

Id

9 x?k'
7

31X1 17X3 \mx1 IX 6 10 31 SI 21 5

5X13 55X1 V5{ X5 2X23
2

ExBRCWK 51—Page 163.

(1)

^ 1

- of — = -J^ of a lb.

« 1$
4

(2)

5« ? 1 1 1
- of - of — of— = ..

? 7 155 . 20 7X6X20
6

— -^vh'

-of -.of- = -_ = ^. ^k.
* ^ t 9X2

2

(4)

«f 81 1 1 81— of — of - of - = __.

1^ 8( 4 5 11X4X6
= 1^^ Eng. Ell.

4

T U 5|

(5)

3 4 2
- of — of —" = ^V- p^r,



[Nat.Abith. exmmjisbp 80-«2.] KEY. 57

(6)

12 4 11 ^X4X295X1
U of - of 21— of - =
13 7 14 8 axTx 14XH

295
= = l^U c,

294

(7)

13 4 1 11 3X ^ XISJXIXI 3

—of—of 9-of—of-= =
;

19 17 2 40 4 1S|X17X2X40X^ 17x2x40
•1^6TS^-

EzKBOiSB 52—Page 164.

(1)

14
— of - of - of - = *^ qt.

79

(2)

2 4 ^4 5 1^

-of- X-X -X-X - =
S| 1 1 I 1 ^

2X4X4X5
= i-p

(3)

7 2 2 4 2^1^ 7X2X2X4X2
-X-X- X- X- X- X-= =3|4.
S( 1 1 1 1 1 !? 3

6
(4)

17 15^ 8 3 17X6X8X3
— X--X-X-=-
%% 1 1

11

11
= Mf^ 8cr.

(6)

2 2 4
1 2 ? 6 5J^ 181 Ifil 2X6X2X2X4
x-x-x—y—y— y — =

§?5>^T
i ^ 1



58 KEY. [Nat. Abith.

ExBROiSB 53—Page 164.

(1) (3)

bush. pk. gal. qt. pt.

11)3

1 1^»IV

Ibs. oz. dwt. grs.

9)8

10 13 8,

lbs. oz. dr. 1

7)6
\

13 11^

(2)
yds. qr. na.

\ 13) 7 (2
4

ia,

lA

28 qrg.

26

2

4

8 na.

2i

18

13

5

(4)
fur. per. yds. ft.

9)8
in,

sq. m. a. r. pr. yds. ft. in.

113) 11 (62 1 8 4 2 79Ti;r
640

7040 a. ,

678

260 * 484 yds
226 462

34 32
4 9

136 r. 288 ft.

113 226

23 62
40 144

920 per. 248
904 248— 62
16 — ..i*..

30i 8928 In.
_^__ '^

791
480
4 1018— 1017

35 2

484 yds.

£ 8. d.

]l Sf



[Nat. Abith.
tzBKOIBXS 68, 6i.] KEY.

ExBROisi 54~Page 165.

(1)

6 bus. 1 pk. 1 gal. 1 qt. 1 pt. = 411 pti.

50 bush. =: 3200 pts.

And the required fraction is ^(^.

(2)

35 per. 9 ft. 2 in. = 7040 in.

1 fur. = 7920 in.

The required fraction is ^^Jg = f| = |.

(3)

1 hri. 12 min. = 432 min.
1 day = 1440 min.

Therefore the fraction is tVA = ^g.

(4)

2 sq. yds. 2 ft. 120 in. =: 3000 in.

3 sq. per. 13i yds. 1 ft. 72 in. = 135000 in.

And tbe fraction is xi^S^o = in.

(5)

7 oz. 7 drs. 2 scr. 14 grs. = 3834 grs.

21 lbs. = 120960 grs.
The fraction is -,UUv = Tilh = Yiiii.

(6)

9 min. 48 sec. = 588 sec.

1 day = 86400 sec.

Tbe required fraction is 4ff^ = ^^^,

0)

16 bush. I pk. 1 pt. == 1041 pts.

69 bush. = 4416 pts.

Therefore the fraction is jjf^ = -,3^y^.

69



60 KBT. [UfAT. ABI

(8)

3 qrs. 3^ na. = 16jf = ^^ na.

1 Eng. eil = 20 na.

And the fraction is— = |gg = J^.

13 dwt. 7 grs. =: 319 grs.

1 lb. Troy = 5760 gra.

The required fraction is V^A^ff-

(10)

4800 cub. ft.

64 cords = 6912 cub. ft.

Therefore the fraction is |§^$ =^ = 4| =
lo*

Exercise 55—Page 167.

0)

H + i^ + i^, = H = 2-A-. .

(2)

i'i-¥^+h + ^^ + \^+-h = n=B^^ = 3i,

(3)

4? + llf + 16^ + 21? + 19^ = 4 + 11 + 16 + 21 4- 19 +1
(? + f + f4-f + n = 71 + i^=73f.

'

(4)

• 16H+1H5 + 18-A+ l7iHll2fJ=16+ll+18+l7+112^
(H + H + ^i + if + it) = 174 + fi = 174 -+ 3^^ = 1771

(6)

4i + H + i^r = 4+ 1 + (i + i +,V) = 5 + W. + .^ViW = 6 4- ifi = 6^^^.

(6)

These fractions reduced to their least common denominata
I o I AnU^^^«^A 1 SliO I IrtRO I IflQn I aniK - ..



isBCisKd ii, 66 ] KEY. 61

ll+18+l7+112^
174-+ 34^=177J

5+(-i'/j + i^V

L _|. A 4- ;( when reduced to their least common denominator

|comeJ^ + ^« + |8= W = 2ii5.

l + f + f + i + Vf.

These fractions when redaced to their least common denomi-

Iter become m* + U^8 + m» + U^ + UU = ViW =

(9)

i + i + i + i+i+l.
These fractions when reduced to their least common denomi-
Itor become Ui +W + iS* + ^«*il + ^'^ + fjftr = fit =
l? = l,V(r-

(10)

ll^i'f +m + 21H- + -ftr + 19i = 16 + 47 + 21 + 19 X d'f

16+47 + 21 + 19=103.
+ f +F3 +-IV4- i = iVa^+ iV/, + ^r^- + iW/+ W^ =

|103 + m = 104^3'

(11)

ll7J + 43? + 168^ + 207 ,8f + 5061^ = 17 + 43 + 168 +
7 + 506 + (i + ? + t + A 4- m)'
17 + 43 + 168 + 207 + 506 = 941.

i + ? + li + ^ +m = TSV+ ^2V + l"5fe + i¥s+ il« =

[941 + 2^?, = 943Ji.

(12)

|6i+ll| + ^ff+l6-tV+i+iPf + IHI =6 + 11 + 16 +
+ (5 + f4-7i^+TV4-l+i^f+ li).

|6+ 11 + 16 + 17 = 60.

U + f + 1^ + T^o' + i + s/V + ^i = H? + HI + /aV + i 5J

p0+3i|i = 53i|g.



62 l^Et. t^AT. AkIT^J

(13)

(14)

111 Wlit'2\t= ^^^ + « + «^ + <i + ^ + H).

(15)

^^l^ll)?*'
+ 32^+ 43t = 1 + J + J + 4 + (fg + IJ +1

1 + 2 4-3 + 4=10.

°^0 + 32^8=13|fJ.

(16)

VY/iiV^A-tjtV=+3L+
»
= A +

»

+ ^V +

(IT)

/I V"*"3^^.* f}^ + 2^^ + ''^^^f = T + 11 + 18 + 26 + 79 +
vi + T + rr)-t+ n + 18 + 26+ 79= 141.

Lt f t.f»' = T^v + 1% + Tvif =m = iiV*.Ui + 1'^1= 142^VV

(18)

t ^^ */*^,= "^ = 3»'- 1 + Vf + 32 = 10 + (5 + ,», +
io + iiVf= iii^^



i^AT. ARIT6.Ht:xERCI8E 65.] KEY. 08

(19)

4:V 'I 13 X 18

3 X 1

- = ¥ = Hi-

i of ?^ of tV of ^4?- =

20) &9 83 X 11

V X 83

1X36X4X11

2X11X15X4

= Y = 2i

U = 1 fir-

111+ 1A + 2 J = 11 4^ 1 + 2 + (f + A + i) = 14 + +

14+hVff=lBAV

(20)

3i+lU+14|l=3 4- 11 + 14+ a+i +2D = 28 +
lt + i + ro.
+ i + ii + 2S + A + 22 = U= Iff. 28 + i«» = 2912.

8+264. 79 + Bfiof;^of^ =A

(21)

iofi = l,|off = ^,gofJ=^V,Bof|S = ,»^, I of Jof J

+ f + T^<f + I'ff + 1,'ff = iV^ + iW + lV8% + 1^'^gV +
pio = nf* = Hm

(22)

41J + 105J + 300J + 241| + 472i = 41 + 105 + 300 + 241
= 472 + (i + f+i + 3 + i).

41 + 105 + 300 + 241 + 472 = 1159.

i + 1+ i + 1 +i =^%+ 1*^+ ii«+m+ iVff = m-
w = ni
1159 + 23^ = 1161|a

(23)

92^ + 37-1^ + 7| = 92 + 37 + 7 + (t^t + ,^ + I) = 136+
Pf +A+P
lo6
+ ^ + ^ = ?S^ + ?lt +
+ l5§| = 157^|t^

Ji32.
79» =w = im-



64 KEY.

(24)

[Nat. Aritr.

IQI V 53X 5

= U =4^ I of 5 irf-

2J V 6X12
2li + 35i + 4^6^ + ^ = 21 4- 35 + 6 + (i -f J) = 61i.

(26)

V ofV = V.^= lOT^f . V of V ofV = m^ = 161 U-
V^ = 6i^. Vof-,VofV ofSP = V- = lS•

lOA + 6U + IBiH + If = 10 + 6 + 16 + 1 -f (i^f +
+^ + it* + I) = 32 + (tV+ H + +^4 + S).

32 + 2\m = «4H2«.

Exercise 56~Pflg8 169.

(1)

oz. dr. scr. grs.

^«rofalb. = 422 14j^

^ of an oz. = 3 1 5^
-,*rofadr.= 1 l^
I of a scr. = 16|

4 6 2 18i3f

(2)

qr. na. in.

|ofa yard = 2 1 l-/(r

f of an Eng. ell. ^zz 2 in
f ofa qr. ^sz 3 Oil

3 3 i\n

.
(3)

} of a yd.

J of a ft.

\ of an in.

in.

If

(4)

fur. per. yds. ft. in.

fr of a mile =63816
iV of a fur. = 12 1 2 Off
^ of a yd. = . 1 2^f

(5)

day hrs. min.

^ of a week = 1 18

I of a day =
1 of an hour=

8

12

6 16

(6)

I ofa£;
^ of a s.

T^jd.

s.

2

H^^

d.

lOf

%
IlliU 2 12 1

3 1

84



[Nat. Aftitit. Ekkbcisibb 66-(>7.] KBY. 65

0)
£ 8. d.

1 of 218. = 13 u
^ of 68. = 3 U
i of jea 12s. 6d. — '2 5 32

1^^ of a X =: 10 9^
Hd n

3 12 m
ExKROiSB 57—Page l7l.

0)

* 2 (J i *" 3 T̂iJ

.^f0fi^0f5f=:
3 X 48

(2)

11X11

= -u^ i7A' + } j^ = -p^p^e+mi =

'11

35X11

12 —13 = 0.

4xT0

11

4X2
= ¥ = ig.

(3)

982J? - 29^9 = 982.^4.a, «.
29}^f 3 = 981 + liWff —

29\ni = 981i?|S — 29i«5g = 952,V4V.

(4)

G93V- lS-x% = 69,'^,- 18|^5g =08+ 1 ;\^- 18 j^^g =

(5)

1001 — 96 = 100 J — 95 = 99 4- It — 9^ = 99^— 9^= 90$

(6)

I ofV = ¥,= 4f. 6i — 4f = 6i — 4'^ = 5 + 11 — 4^ =
51 ii - 4^ = U

(7)

611,43,- 610135 == 611f«W<r— GlO^je^f= 610+ IMo^if-
610§ggl| = GlO^eBBg - 610IUJI = -3W0V

B



Q6 KEY. [Nat. Axrm.

(8)

(9)

oz. dr.

§ofalb.= 10 10|

§ of a dr. = f

(10)

245^— 21^=24rgF— 21t2«
23 + Mt — 2M7 = 23ta -
21t^ = 2^.

10 91

(11)

fur. per. yds. ft. in.

I of a mile = 1 31 1 10

•^f of a fur.= 25 2 16
6 3 1 10

(12)

^ofj-5^=\^ = n TiffOfy=r^=if
71 -% = T^g~m = 6 + IB - 1% = 6H— Ifl rr 511

i of?of§of3aof— =

(13)

^ 1X3X2X33X62X5

5.3. 2X7X9X 4X33X6
= W.

n^^ii +m = i2Wf + \m = i2i^gi = i2iH = 121^
17 fr

I
2.a

i.i'a

£6
3Ji

196X33

11X56
= ^^ = lOi.

12^1 101 = 125f— 10^ = 2^1.

(14)

3^+H+5^ + 6| = 3^^8 + 5^-6+ (^V+| + i+i)=
22 + (iV + ir + J + i).

3i^ff+2^+16i = 3+ 2 + 16 + (^3j4- ^ + i) = 21 +
K\"(s f b i" 4^

I'^j + i + i = is + ^S + iS = gB= m- 21 + 1|B = 22|^

22ifi - 22|e = 22m ~ 22^Vu = /«V = l|.



[Nat. Abxts. £xssoi8i!a57A08.] KEt. df

(15)

r. per. yds. ft. in.

•)Vof anacre = 1 18 5 4 73

^ of a per. = 13 4

1 17 22-2 108

(16)

'iWjff '— 83^ = 169iVoV — 83^W(r= 168 + I^«^ —
S^Afo = 168UU— 83f3^J»y = 85,«,V.T.

12|H=12lf,

+ m=mi

ExBBCiSB 58—^Page 173.

(1) (2) (3)

7X6 !$ H H ^

12X6 n ^ 1^ ^^
2 3 6

(4)

S X t X 1^ =
(5)

— X X— = = fi^iP=749j
8

=w =

14 241 8^ 14X241X2—X—
1 li$ 9

3 7

$ )?^ 9 11 3X7X9

IQ 4 11 1^
"~

2X4X4
3 4

H IS S( 182 I? 3X182

^ 11 17 W 5^ 11X17X25

25



68 KEY. [NaT. AntatA

(8)

11
- X

«« ^t I? ^ 3X3X3
X — X — X - X - =

k 2
= ^=13i.

(9)

112

(; 1^ G 4
-X-X — X — X =2

W 2X6X4

?

11 IS) 5
= ^= 9|.

— X — X
A 1

im
X

(10)

X
11 11? ^^ S(C)

>^' - = fr.

(11)

1?
9 ^V ? ^ ||i 167 3X9X167

- X— X— X — X - X—X—X—^=-

t 11 llSi t II? 1 !^Jt

._.4£.fl2--112Vj.

(12)

f 6.4 i.a.

: X TT X T X — X tA X
f ¥

^
W

^
I^X^ ^^XS| iSlXi^ 1 $

X X-X- =
tx^ 7xiS| HxH loix^ I) H "^xioi

— Tof•

13)

-x-x-x-- =
zx"^Xi9

= 7JI -^'/ =r lOf.



ESS&CISE 58.] KEY. 69

32
(14)

7 11 W SX'7X32

IQ
X-X— X = = 8Q^ = 403J.

1^ 11

(15)

21 1 ^ "k— X - X - X - = !5 = 2iV
^ 5

11
13

15

(16)

11X13X15
— X — X — =
? 8 8

= i-i^= 2QBk.

(17)

?

11 IT H ^ ?i

— L7|6_|iLL = 47291^5.

IHH

1 B5 ^ 151 1^^ 1«5 40 M 27 ?1 191

-X — X — X — X — X — X — X-X — X —x =

2

7X49X27X191

2X11X1T

(18)

.27 87|
X

81A
X —

X

'f V I W
x-x =

37^ 98S 2^^ 128 ^P ^^ I ^P

^tX5 nmx 1^ VX? WX 1 5

X X
s xta^ Hxt 11 xi5;h 3xii

(19)

1^^ 17

— x-x-x— =
u ^ 1^

3yl7

11X7
= m



70 EET. [NAT. AJtim

151

(20)

of 8i X iV of 28 1i I 100

6i^r -ft:
of 63 X iV of 24 15 ^

X -X-X 14? X — X
121

aQ3
? X

6^ 9
2.3 X IT a.a

i 101 100

n :ft- X ¥ X tV X V
X — X-X X X

1 * ^

Si

Wxn
f

11

X
8x??xJiHxnxHxn

X

121

9

?^ ?Xt

i^ ^«it tx ^ xi^x ^ x^ix^^ ^xv^ ^x^
? «? ?

101 ^x?

11

11X9X101

5 X7X 16

16 txn

¥^J^ = 17H».

.1

SsEBOiSB 59~Page lt4.

(1)

180d.23h.
U of 4 days, 6 hours, = = 5 d. h. 38 min. 20 see.

36

(2)

£29X13 £377
1 O _ A f*^^
4« CI S.'ii'^ =

43 43

£% 198. §td,



^T. Ajxrm Ex£scisj£8 58>60.] KEY. 71

(3)

186 a. 3r. xT 1307 a. 1 r.

I of 186 a. 3 r. = = = 145 a. 1 r.

9

(4)

if of I of
-/o-

ofV of 24 h. 30 m.= Vg- of 24 h. 30 m. = 1 h. 38 m.

(5)

f of ^ of f^ of I of 33 bu. 2 p. 1 ga. = -/o of 33 bu. 2 p. 1 ga. =
33 bu. 2 p. I ga. X 7 235 b. 1 p. 1 g.

= =2b.2p.0g.3ql4Xp
90 90

ExiSBOiSB 60-^Page 175.

(1)

2

1 ? 4 4 2X 4
iof I ^ J of ='4'^ = - X - X - X — = = Tfy»

a 5 1$ 35 5X35

(2)

1^ ^ 11 5

tt-5-|-^ff=--X-X— =
5i^ J^ 1^ 2X3
2 3

(8)

155

^^^ 41 155X 41 6355

82aV-r 26^ = X = = = ^Mi*
17 Wi 17X119 2023

119

(4)
4

5 a 5X4 20

^ 11 11 U



72 KEY.

(fi)

INat. Aorta.

1 1 ^ 1 ^
If -r f of 2i of Ifi of 3/ of ^ff = - X - X — X — X — X

^ 1 11 llSt ^^
a «

tq 7x7 49— =. = — = 2i^f.
1 2X11 22 ^

(6)

8
7 9 ($

2i-r(i-rTfeof9)r^i[^(f-of3^of^) = -X - X — X
? 5 1?^

18
3

« «

R Vx9X3^X3 667

1 5X16 ""83

18
97 ?^ .

48i 4-§ + g of 6 = V-5-^ + t = ^a^-r §§ = - X -=s

97X18

89

1746

89

89

= 19M«»•

(8)
13

6J

425

i59

oft^ + ^='^-rf^ + A = ¥-rM3 = -X
9

13X425

868

5525

859
= eiih

(9)

H li^ 4 4X4 la

XY-r2x2J^ = -X — X-X— = = -1-

% 3X5 1^



INat. Abith.

1

: —X — X

8
($

X — X
^%

« 1«

la
r 1?^ .

-X — =:
89

13

- 1.1

-

FiXXBCIBS CO.] KEY.

(10)

78

cTxa 3X 8

2& 9X35 7X33

11

6TX !? ^ Xl?9

X
51 Xl?^ ? X 8

6*7X11 •737

¥j.
3X5X8 120

(11)

10

11

off^-rTVofH'=f X -X — X =
11 1^2

61

5X10X7

9X61
= m.

(12)

4fi

H^ iq 1? 7

of i^of |of 2-^^ of 3j3^- of I oft =— X — XrX-X-X
^H 3X2X7X6 252

^H 13 ^ 8i ^

X - X - = -

? ? 13X5

7X2 7X4

4X9 * 3X9

— — q/i7

65

(13)

1X% 3X5J 3

HXS( ^X4"~2X4
2

86

V
¥

3

2B

(14)

21X 2

5 X35

¥
(15)

^
^
^

X

113

^ Xl?^

551X 2

3?

1^

= J.

^i^ X ^ -r ? X W X = X - X - X X
13 ii

17
2XiBl5

7x ^

L^i

113X2X17

9X3X107

H

3842

2889

107

= llP/sV,



T4 KEY.

(16)

[Naz.wAbixh.

Vx-x-x— -5- — X — x-x—

=

5 f f 1 ^^ I f,
2X9 1X3 7 41 3X4 7x2 11X7

Vx X X -, X X X =
7x7 2 10X3 9X7 19 8X7 4 X4 •

3 4 !(

81 %X% ^X? t 9Xt 19 HXt ^ XH_

9 tX^ ^ nx^ 41 l?X>t ^X^ llXt

31X3X9X19X4

6X41X11

63612

2255
= 28,^8^^.

ill

'
BxBRCisB 61—Page 176.

(1)
Id 19X3—= = H. £9 14s. 6id.4-gJ=Je8 14s. 6Jd.XW=
f 11X5

£% 14s. 63d. X 55
= £Q 8s. 6id.

57

(2)

«^ X H = ^U' 1 "»• 5 fur. 91 yds. 2 ft. -rW= l-".,

5 fur. 91 yds. 2 ft. X f,V =
1 m. 5 fur. 91 yds. 2 ft. X 22 .

., =: 2 fur. 124 yds. 2 ft

116

(3)

3 a. 3 r. 3 per. 4- f = 3 a. 3 r. 3 p. X ^ =

6 a. 1 r. 5 per.

(4)

£7 163. 2d. H- f = JE7 168. 2d. X I ==

^17 lis. 4Jd,

3 a. 3 r. 3 p. X 5

£7 163. 2d. X 9



[Naz^Abixh. ExBBOiasa 00-62.] KEY. 76

\

•

BxaaciflB 62—Pago lt8-

»f

(1) .

f^ m *fnxt
X = 7 I s

f 4 X4 •
•

% 3J \^ ^^ -^ A T';f
"^xas

i ^ XH •

V W W U 13X27-X = 9 9
^ iixt

a 1 7 &

{Rr«

5Jd.xW=3

ft

3 p. X 5

2d. X 9

4i

f of32

i

iL
3J

2

I

T

7 X35

13X27

1

I

3 735
U =

ft

zs 3.

X - =
351

OJUL.

(2)

64 13 21X13 8

9i

3

¥

i

l-S.

f

Jf 7X13X19

8 8 42

X —= Tzfy
"I 42 7X13X19 42 7X13X19 5



III!

76 KEY.

(3)

12| V
•

»i ^i- n
33 ^i^ i%

Ci V
H f
mmm «
5 ^ i«r

4i 8 1

zi ^/ ^^

163 *^
.

j^

T JL
a

220 8 220 9 55
— = X — = -^

63 9 63 8 14

%«.

-Ar

^tf

= 3H.

800

2000

420

?000

ExBRCiSB 63—Page 180.

(1)

100 160

CNat.Abizs<

Too* —" — TfS'
"~~" "- TS*

2000 2000
35

2000

7_

(2)

2 ^ a 1 ^ ^
% off of I of J of I of -4V = - X - X - X - X - X -=• ^V.

(3)

65 X 65| ctg. = ^s^ X ^%^ cts. =— 14.4 65
32 Cts = $4.52-3^*



t;xfiscific8c2.cd.3 fifiY. 77

(4)

(5)

i + T»D- + ^ + -^ = iVu + -.V.r + -.W + f.°J= i'^ = iS

1 or IS — To = Vo.

(e)

5i-2i^ 4.1+5.^1 21 + 15 5:;S-2-i5j 41H-558 ,

of of = of of

H+i\- 4,'^ 7i!i-2i 3-§ + ^
2,VfliS 3U lOiS 4t^= of —

.

8Jl
20

i 4 2 £1? §

1

4 6 10

n^-2^ 4^

Y 2XSit HXG4
^ ^ )^ ..

H 5X S< 5X1??
3 15(

5^1 U w
2X64 128

5X3X5 75

0)

1670-7^X125 cts. =2iiV7xfi/ct8. == iio^^" cts, = $212-99111.

(8)

I of the longer = | of the shorter ; therefore { of the longer

= A^ of f = ^ of the shorter.

Hence the longer =: I X 3 = | of the shorter.

The whole tree = longer + shorter = g ^ g of shorter = V
of the shorter.

If 136 ft. = V of the shorter, -,V of 136= 8 = ^ of the shorter.

Hence shorter = 8X8 = 64 ft. ; and longer= 136—64=72 ft.

(9)

97i + 1271 + 500| + 333^ = 97-^2% + 12l^% + 500-^/^ +
333-1*^0 = 1057HE = 1058-.^^.

$.1000 + f 1375| -4- $6831 + 14013-;^' = $1000 + $1375n^iT +
$6831 + $4013^^ = $13219H = $13219'68i.



L>

il'
'1

ll

78 KEt.

(10)

tKAt. Afilftt.

gXi^= ii. ff-ii=yVf.

(11)

192 X $61 = •H9 X $Y = $*»§* = $134-16^

(12)

376ii X $753 = fiU^ X $^F = *4ir^ = $28387'06J.

147^ + 320J

(13)

1471^4- 320i3,-= 467H. 46711 — 1561 =
311i5.

nn of I)

-T-n =

(14)

ixfxl

irX-Xl
I

-t. ea —
• B —

7X3X3

1X2X4

ix^xl
XbV.«- —

ix^x^ H i + i + i

X — = 1. =

IX^XH ^? 111
? 2^ 3| 4i

li it ii 25354»
18

111
'4'^ i.3

= — =— = I'NU
^+-iV+§ m+i^^in m 2176

(15)

17} ^ 74 = i-F ^ fi,3 == ip X Ti^^f = W = 2H5<i



£:xlEftcl8Ed 63, 66.] KEt. 79

(16)

3?. + 4'i + 4^ = 9U + 4n + 4|5 = 13^3 =r \
11 n-
94i+ 931 = 94^V + 93j8/ = 187)5 = -J-V/J-

X ft
i3.4

^51?

1^
1%

i/J- = X — X
m ^%

= |.

(17)

2-r--W = 2 XT^,^^ = ^„i If— 7,=V-5=f.
it+& = g8^ 5^ - 4^ = 413- 4-/^0- = -.V

583 — = ^.3?».

m 10
72

(18)

^ ^,^ ^ 187 187 187

3iV-? = 2n=W. -X— X-X
(^ 12 t \C| 3X12 36

a<r»

8 li^

ll-r2i = {Xf = iV 6^^3^ = i^Xil^<f = U=li!^
rff + in ^^ 023— ^60*

(19)

i — 7,«<y = -/j. /tr of $40000 = $1333-33i.

EzBBOiSB 66-^Page 183>

(1) (3)

i=2)l 2=8)3 j?,-=i25)9 \^^)l

•375 •36=—_3 6
toff "25=-iy^cr



Mh

fill

:ilf

II

'III

80 KEY.

(3)

[Nat Abith.

75)73 (-9733+
67.5

123)574(4-666+
492

34)15
13

(-44117+
6

5-50
5.25

82-0
73-8

1 •40

36

•250
•225

8-20
7-38

40
34

250
225

•820
•738

60
34

^25 82 260
238

(4)

22

7)6 12)5 9)4

•857142+ •4166+

(B)

•44444+

112)17 ('IsnSJ
11-2

>71428+

800
784

160
112

1296)718 (-554012+
648-0

5-80
5-60

' 70-00
64-80

•200
•112

5-200
5-184

880
784

480
448

1600
1296

960
896

320
224

3040
' 2592

640
oGO

960
89G

443

800 64

.•VV.



£zsaoiBES 66, 67.] KEY. 81

(1)

12)1-0 in.

ExBBOiSB 6T—Page 184.

(2)

12)l'7-0 grs.

3)2-083333 ft»

5i)3- 694444 yd.

2 2

2)1-41666666

(3)

20)t-0 grs.

3)2.35 scr.

Jl) T-388888

40) - 671 tl 7 per.

•01679+ fur.

(4)

13)9-0 in

3)2 -75 ft.

20)3 • 70833333 dwt. 8) • 7833333 dr.

12) -18541666 02:. 12) -0979166 oz.

•01545138+ lb. •0081597+lb.

51)2-91666
2 2

(5)

4)2-0 na.

4)3-5 qr.

•875 yd.

0)

60)21-0 sec.

11 )5-83333

40)35-53030 per.

8)5.88825 far.

(6)

60)55-35 min.

12)12-9225 hr.

2)1-076875

•5384375 day.

•73603+ mile.

(8)

13s. 4d. = 160d.

53. = 60d.

^ = |=.375

(9)

f of \ of 6P. =Hd. and £^=80d. 1 of i of 1 mil

||d.=^^ of n of £1 = ^lhof£^. 3|t)12672

27 + 2240 = 012053. ' 2 2

» 7 )25344

= 12672 in.

3620 '671428+

F



82 KEY. [Nat. Abxth.

(10)

i of
IJ
of |3 lbs. = is lb. = llOlf drs.= >§F drff.

I of an oz. = 12 drs. 4F-rl»=W-

I

I

I

180)1664(9' 2444+

1620

440
360

8oa
120

80O
720

'.; »

(11)

2)1*0 pts.

4)1-5 qt.

2)1-375 gal.

4)3-6875 pk,

«921875 busb*

"^h.
z

iH-

^
^

a) ''

•3945
24

15780
7890

p-4680hr9.
60

28-0800 min.

4*8000 sec.

800
720

80

EzEBOiSB 68—Page 186.

(2)

•3965
8

3*1720 fur.

40

6*8800 per.

5i

44000
44C0

4*8400 yds.

3

2*5200 ft
12

.fjtr.'i

:,^, ^^.^. ....

(3)

•309153
20

6-183060 dwt.
24

732240
366120

4*393440 gra.

§,34Q0i9,



[Nat. Asxth.
EXKECISBS 67, 68.] KET. 83

(4) (B)

I

22-75 = 22-l^s = 22 1. 7 b. 1 p. 1 g. 1 qt. r= 237 qte.

JE2 2s. 6d.X225=i;48 6s. 10|d. ll-l7825X237=2649-24525qt.=

82 b. 3 p. g. 1 q. 0-4905 pts

(6) *

•2057

12

0)

1 f. 36 p. 2 y. 5 in. = 15125 in.

15125 X -176 = 2662 in. =

(8)

•625

3

2-4684 oz.

20 13 per. 2 yds. 1 ft. 4 in.

9-3680 dwt.
24

14720
7360

8-8320 grs.

(9)

>015625

4

(10)

•9378

4

309153 •062500 pk.

2

3-7512 r.

40

183060 dwt. I •125000 gal.

4
30-0480 per.

30i

732240 1
66120

•500000 qt.

2
14400

120

393440 gra. H 1-OOOQOO pt. 1-4520 yd.

9

1
4-0680 ft.

144

2720
2720
680

1.875 mil.

8

7 •000 fur.

(11)

1 sq. yd. 3 ft. 72 iu.=1800 in.

•2775 X 1800 = 499-5 in. =
3 ft. 67^ in.

9-7920 in. = 9-1% in.



<

C 1

84 KEY.

Exfi&oisB 71—Page 191.

(1) (2)

[Nat. Abith.

•8

• •

•05

• •

•342

a
9»

= -yV

•19

1067

•1004

•002003

V^^-l\\- -11115

l^,U.
.*70410*3

19
99* !

lOfLT .

99"i9 = ^oV

LllJ 5
99999 = t¥^A.

^

mm1
= ¥Am'

^2 Q.Q.3-

102

(3)

1Q» 34
9 9 'J — 333*

— •9¥-H^'•0013

«

•00007103

•01020304

.987654321 = UlUmh = iffllHif.

_.7 103_„
?99999Tg^*

1020.304^
y 9 9 9 9 99 JF*

ExBECiSB 72~Page 192.

(1)

•8325
)38?

un = un

875-4965

•147658

147

117&i

I

^99000

(2)

301*82756
82

•4320075.

432

^|ia^^ii
¥9 000" — aHnm.

muh^ = Bltiim soifiiu = soiWoli = 30Hf,H.



Nat. Abito. £X£R02SBS 71-73.] KEY. 85

(8)

•083

8
ih'm^ = ^mnis = jiuh -i^Ni=AH. — _L.

B7 34 — Tf«

fo^ff=l^f
123456

123

12.33 3 a
(99000

.41111^

<4)

7034 •96432
703 96

• •

•143271
1432

6 33 L ?-<^3e
9000 99d00

• •

00207
2

«

3700 — 9i{0

^S^TF = T9VJ0 "9^0006

ExEuciSB 73— Page ^H
(1) H

Dissimilar. Similar. Similar and Coterminoas. ^
•

•9 zz:

•

'99999 •::z •999999999r ^1
• •

6- 32 V zz.

• •

'3-327272 — 6-3272727272 ^H
19-43 — •

19-430''/0 zr-. 19-4300000000 ^H
• •

27-0278
• •

2V 05^378 — 27-0278787878 H
• •

•0347123 —

-

-0347123 •0347123123 H
2 catried. HH

Sum, = 53-8198638274



86

Dissimilar.

7-427

9-1234

17-2987643

18-67

KEY.

(2)
Similar.

7-4272*7 r=

9-123423 =
17-2987643 =
18-67676 =

[Nat. Arith.

Similar and Coterminous.
• •

7-427272727272727

9-123423423423423

17-298764376437643

18-676767676767676

2 carried

Dissimilar.

• •

4-95
« •

7-164

4-7i23

•97317

Sum, = 52-526228203901471

(3)

Similar.

Dissimilar.

1-5

99-083

-162

•814

2-93

3-769230

97-26

134-09

= 4-959595 —

= 7 '1641641 =
= 4-7i23i2B =
= -97317 =

Sum, =
(4)

Similar.

= 1-5000 -

= 99-0830 =

= -162162 =

= -814814 =

= 2.93939 =

= 3-769230769 =
•

= 97-2666 =:

: 134-09090

Similar and Coterminous.
• •

4-9595959595

7-1641641641

4-7123123123

•9731777777

2 carried.

17-8092502138

Similar and Coterminous
« •

= 1-500000000

= 99 • 083000000

= .102162162

= -814814814

: 2.939393939

: 3-769230769

: 97-2666G6666

= 134-090909090

3 carried.

Sum, = 339-626177443



[Nat. AnrTH.
EXZ]tCIBB873,71] KEY. 87

oterminous.
•

EziBoiSB 74—Page 195,

2727
•

3423
<1)

•

7643
Dissimilar. Similar. Similar and Goterminoiui.

•

re76

2 carried
729-3427 = 729-342742

•

= 729-342742
• •

* 93-126 IIwiB 93-1260 =s 93-126000

1471

636-216*742

srminous.

(2)

Dissimilar. Similar. Similar and Coterminoos,

1-437291 =: 1-43729137 = 1-4372913729137

• - ji
•00713 — •00713 = -0071313131313

jarried.

(8)

1-4301600597824

oterminous
Dissimilar.

)0

•
1-12754

30

•
•47384

12

4

•

19

19

Dissimilar.

•

•

6
42-18763

• 17-OOOOOC

3 carried.

Similar. Silfiilar and Coterminous

1-12754 = 1-12754754754754

•473847 = -47384738473847

•65370016280907

(4)

Similar. Similar and Coterminous.
• • •

=r 42-1876333 r= 42-1876333333
. • • • •

17-0000008432 = 17-0000008432 = 17-0000008432

26-1876324900



ifl'"

It I

p 'i

J,.,

a

m

D^AT. AaiTfi
^ KEY.

ExBRoiSB 75—Page 196.

(O
2-9 = 23 = 3. 7-25 X 3 = 21-75.

(2)

•297 = III = vf and 7-72 = 1-r^, = 7^f = i.V.

i|XV5=*=29-y',3 = 2-29513.

(3)

•8i8 = t^J=,.-a„d.77 = f,V Ax/;o- = ,Vo- = -63

(4)
l-735 = U.« = l3.j = .,a and -47053 = 4.3,^ = ?..9.

|§? X nn = mUU = -816541*68350

(5)

4-722 = 4e5!} = 4It = f 5 and -igs = J-ff = ^*,.

!l X iVf = lit = -935.

Exercise 76—Page 196.

(1)

•^82 = -/,V and -123 = ||| = ^^
•^S -r #ij == ^yV X 3,0,3 = f = -6.

(2)

389-;85 = 389^|f = ..-a... and 15-7 = 15', = i^,

(3)

•81654168350 = uiumm = iingifffe^.



£xiBiioiSEB 7&-77.] KEY.

(4)

89

•45 = ^f = /5f and -118881 = ^^U = iVr-

A- -r tVj = A X W = ff = 3-8235294U7647058.

EzxBOiSH 77*

(1)

|of^ofiVofl4=i X ? X3VX^iS=f = -9.

(2)

•67 =U and 2-13 = 2^§ = V^.
li X V9^ = Wi^oL = 1-4445566778 +

(3)

wk.

•678125 = 4 days 17 hours 55 minutes 30 seconds.

7

(4)

4-746875 days.

24

2987500

1493750

17-925000 hours.

60

65-500000 minutes*
90

30-000000 seconds..

•92437

92

•92437= |igM=ilf§i



.- ' II'

m

90 KEY. CNAT. 4BITH.

Dissimilar. Similar. Similar and CoterminouB.
•

•

•• . ^
"67-234 = 67-2343434 = 07-23434343434

- ' . . . ;

98-713 = 98-71371371 = 98-71371371371.

91-03471234 = 91-03471234 = 91-03471234234

Dissimilar.

Sum, = 256-98276949039

Similar and Coterminous*

256-98276949039 = . 256-98276949039

100-123456789 = 100-12345678945*

Difference = 166-85931270094

(6)

12) 9 in.

3) 2-75 ft.

50 2-916 yds.
2 2

11) 5-833

40) 36-5303 rds.

8) 5-913257 fur.

•739157196 miles.

(7)

17-428571 sq. ft.=17^il§^sq. ft.= I7f sq. ft.=17 sq. ft. 61^ in

100-8 sq. in. = 100|

Difference, =r 16 sq. ft. 104||ia,



[Nat. Abith. EZEBOISX 77.] KEY. 91

(8)
• •

•9l789n2
917897

•91789772 of 2 a = e«}!57.«?,^ X f a. = ^^UlU^ = ??2i =
1 a. 3 r. 13 per. 22 yds.

11-287
2

(9)

11-287= llfOB = lU2. 1-0428571 = 1^4ii;«^Jjy=i,V

(10)

47-345 = *7,VJ5. and 1-76 =m = V>.

¥(Ai\? -^ Vif = VoW X ^%- = %%\\\^ = 26-7837428571.

Dissimilar.

85-62

13-76432

(U)

Similar. Similar and Cotenninpus.

85-626 s= 85.62626

13-76432 mmmm 13-76432

ifference,

• •

71-86193

* J13)(1^)

•734 of a lb. = 11-744 oz. 2 ft. 5 J m. r^. 29J in. = ss
j^,^

•198ofanoz.= .198 oz.

• 27-3 ft. = 271 ft. = 328 in
Difference, = 11-546 oz.

20.16 ft.= 201 ft. = 242 in.
328 X 242 -J- 'I = H^ X H' X s%- = 2706in.= 75'-yd8.

(14)

3-145 = 3J-44 = 3-8^ = 17^ and 4-297 = ^p^ = ^l. = X£^,

W X Yi^ ='iW = 13-5169533.
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IMAGE EVALUATION
TEST TARGET (MT-S)

1.0

1.1

so
i"^"

U 1^
US ,

lis

40

2.5

lii

2.0

1.8

1.25 1.4

1^

« 6" — •



y
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92 KEY.

(16)

[Nat.Abitb

^V. Sere 40 = 2' X 5. Therefore the equivalent decimal

will contain 3 places

if.
« 24 = 2' X 3.

" 15 = 6 X 3.

" 144 = 2* X 32.

sW-f- " 3584 = 29 X 1.

i< 1 I u If 3
U ( I u (( 1
It I t u a 4
tl I I l( i( 1
tt t ( (( i( 9

Dissimilar.

81-6

61126

3^8*23

. 5-624

(16)

81| = 81-6 and 328|| = 328*23

Similar Similar and Goterminous
• •

81-666 = 81*66666666
• > • '.

61*126 = 61-12366666

. • • .

328-2323 = 328*23232323

• . • •

5*62462 = 5*62462462
2 carried

4-4--2*83

(-

Sam, =
(17)

6*8X3^

476-65028119

X
6+2*629

8X3\

5*25
J
+

2*8X2*27

(1*61
20*4 \

7^0
"" "^y

""
\\n ^ 'iJ

= eg -^ ^A^^ +

__20|\

h)

I )

I)

+

+

+

1-136

2^X2H

il

+
•14 xA

+ ii = {\l\ X S^6^) +
¥ = V + 2.8

16

= 9.



[Nat.Abhh
fixxaoisxs 77, 78.] ViM. 98

ExBECiSB 78—Page 198 •

ralent decimal
ntain 3 places
II 3 «

(1)

V
I I

u
t 4 « 9)4312131 3)4312131 8)4312131

( 1 "
t 9 u 9)224322..

8

3) 1234023..

2

8)242343..

7

V 9)12043..

5

3)224322.-2 8) 14022..

2

9)344. .

7

3)41240..

2

8)1032..!

d Goterminous
• •

9)21.. 3)12043..

1

8)32..

6

666666
> •

1..2 3)2144..

1

2^.1

366666
• •

3)344..

2

232323
• •

3)113. .0

462462
2 carried

•

3)21. .0

3)3. .2
• •

»028119 ...
1..0

1

% a
T IX m vm

2-27 4312131 = 120758 = 10200211222

6 9 3

= 216127
8

136
23 11
5 9

116 99
6 .9

3
3

11
3

299
3

898
3

17
8

142

8

ft

4

582 898
5 9

33
3

2695
a

1137
8

2911 8087
5 9

14558 72791

d

6

99
3

lee. 299

8087
3

9098
8

72791 dec

*

ieo.
) + «/

:
^fi = 9.

24263
3

72791 decimal. 72791



94 KEY. [Nat. AiaxH.

(3)

976-432 ^ ^0000096 = 97643200000 ^ 96 and 96= 12 i^ 8.
32)97643200000

^0- " X 8.

8)8136933333-3

1017116666-6
i

' <4)

(2|+ '5625- 15 4- tV) ^ j^ -

(lA.X a X 296 X t5t-7-*V) 4- -9472947 " ^

<22+T^e-lJ+i'^)XA
V •

f xA
(tfxtx^f^XT^x.^>H^r| Hxlx^FxxkxAxms

.^

i«r
^^'

V
(6)

Ibs.'oz.dr.scr. lbs. oz. dr. scp. grg.
'

9 11 2) 97 3 4 1 17
*

116
8

116r
8

927
3

9340
3

2783
20

28021
20

566Q ) «60437(,IO»%%.

3837



[Nat. Anxxa.
EXBBCISB 78.] EET. 96

(6)

15 yds. = 540 in. and 7 ft = 84 in.

6 ft. = 72 in. and 4 ft. = 48 in.

540X84X13)— (72X48X13) = 589680 ~ 44928»=: 644752.

644752 -h 108 = 6044.

oy

. ft. 6' 4" ttfff

11 7 9
. V

11 . . 'fc-'

, 8 8 10"" 2'"" 6"'"'

7 1 9 6 3'
"

8 15 6 8

» 104 10 2 6

111 9 7 4 5 6
«

m '

(8)

4f+§-A 4?S-A
= = =Wt? = 8im.

Joff3+i<jf^
4

^ + A

f (^>
^

•
'(10)

pts.

2)782436

4)391218.. Opt.

2)97804.. 2 qt.

77

27

10

4)48902.. gal.

tt..42..27..21..33..14..t^.li..63..30

6..^t.. ^.. ^.. 2 l(..30

77X27X10 = 20790^1 c. n.

• 12225.. 2 pks.

12225 bush. 2 pk9t gal. 2 qts.



96 E£Yr pU'b AaiXBt

XII

(11)

28e4)36<87942(1376M2
28e4

9e47
82^0

18679
17274

14054
11888

23882
23554

32^0
* 28C-4

5^80
55-^8

3762814
9
—i (12)

34 150528 = 2^0 X3Xt««
9

.._ 10+1 = 11.

312 1+1 = 2 i

9 2+1 = 3_ 11x3x2 =a«<
2810

9

25298
9

227683
9

2049151

4-94

(13) (14)

2 wks. 2 dya. = 16 dys. 728i = 8i + 2 X 10+ 7 X 10 XlO.

•1234625 lbs. oz. dr. lbs. oz. dr.

16 27 4 3 X 8i = 231 11 91

7407750
1234625 X

X

2 = 545

7 = 19083

272 9 14
10

3 12

1*9754000 dys.

24 2726 Z. 12 3 4

39016000
19508000

18860 2 9i

23*4096000 hrs.

60

24-5760000 min.
60

34-5600000 = 34 5f sec.



£j:£bcx8f, 78.] KEY.

(15)

97

£16 33. 8Jd. = $64-74-,^^ and £67 179. 7id. ;= $'27l.52-iV

$98-17 4- $42-29 + $64-74:,7y+ $97-19 + $12 7-f ; 7^ = $430-2 7^^
$430-27^i5r— $27l-52-,'^ = $158-75.

1

(16)

•8 = |. •76 = 5|. '9123 =
9123—91

9900
= i^n = mh

. . 8327—3
•003327 = = ^UlU =

998000
»X6U»

(18)

t{(2l X -6 of 1^)+ 9H + -09 + ^^3^x1
— 11M -5- (Hof -16)

[(•7632763 X H) X iof t§J] X (J of -2 of -3 of -25 of96)—'

2

i of -6732467 -7-

i

m X i X ¥) + 9H + iV

+

m - 11^] -^ a\ of h)

mi^ X -^^ X 1 X 4S^ X i X i X -^ X i XSf)-r f

ii-M-^CJi xi)

?tES X ^.L X i X ni X i X i X J X i X ¥xf
4 X M'^t^ X f

(i2--ii^)-^(5Hxi) ilxHxt V

V ¥
i?!H TO I



T

98 KEY.

(19)

(Nat. Aaitb.

8 children will have 8 children's shares.

One woman will have 3 children's shares .-. 6 women will have

6 X 3 = 18 children's shares.

One man will have 6 children's shares .-. 4 men will have

4 X 6 = 24 children's shares.
i

4 men, 6 women, and 8 child, will therefore have 50 child, shares.

je550 3s. l^d. -r 50 = JEll Os. O^d. = child's share.

£ 11 Os. Old. X 3 = £33 Os. 2id. = woman's share.

£ 33 Os. 2id. X 2 = £66 Os. 4Jd. = man's share.

(20)

16rV + 19| + 23J + 129^ = 16 + 19 + 23 + 129 +

(21)

8100 = 25 X 34 X 5«.

1.. 3. .9. .27. .81

1..2..4

1773779.. 27.. 81.. 2.. C. 18.. 54.. 162. .4.. 12. .36.. 108 .. 324

1..5..25 *
•

1:73.. 9.. 27.. 81.. 2.. 6.. 18.. 54.. 162.. 4.. 12. .36.. 108^.324..

5.. 15.. 45.. 135.. 405.. 10.. 30.. 90.. 270.. 810.. 20.. 60.. 180..

540. . 1620. .25. . 75. .225. .675. .2025. .50. . 150. . 450. . 1350 .

.

4050.. 100.. 300.. 900.. 2700.. 8100.

Therefore the divisors of 8100 are 1, 2, 3, 4, 5, 6j 9, 10^ 12,

15, 18, 20, 25, 27, 30, 36, 45, 50, 54, 60, 75, 81, 90, lOO, 108, 135,

150, 162, 180, 225, 270, 300, 324, 405, 450, 540, 675, 810, 900,

1350, 1620, 2025, 2700, 4050, 8100.



[Nat. Aaitb.

men will have

..36.. lOd.. 324

..36..108*.324..

..20. .60. .180..

0.. 450.. 1350 ..

4, 5, 6j 9, lOj 12,

, 90, loo, 108, 135,

;0, eTS, 810, 900,

t^xuatiSK vs.]

(22)

2691)11817(4
10764

KEY. 99

(23)

sec.

60)2551443

1053)2691(2
2100

60)42524.. 3

585)1053(1
585

468)585(1
468

24) 708.. 44

29. .12

29d, 12 h., 44ra., 3 sec.

sec.

60)31556928

117)468(4
408

9828 is divisible bj 117 .-. 117 is the G. C. M.

60)525948.. 48

24)8765.. 48

365.. 5
365 d., 5 h., 48 in., 48 sec.

(24)

I4ft. llin. = 179 in.

38 miles = 2407680 in.

2407680 -f- 179 = 13450ifU.

(25)

11 ft. X 13 ft. X 15 ft. = 2145 cub. ft.

One cubic foot weighs 62^ lbs. 2145X62^ =134062^ = weight
of 2 145 cub. ft.

One gallon weighs 10 lbs. 134062^ — 10 = 13406i = gals, in
134062^ lbs.

(20)

£13 X 400 = $292-00
: ;i73. X 20 = 3-40

lljd. = 47 far. X 5 -^ 12 = -lOj^

\

£73 17s. ll|d. = $295-591^^

I

(2T)

93,V— "roU = 921^ — 76H = 16i^^
-. isoe

4206 ^^1?

25 a V "Sea — ' X — 17 — ^^MT
5^^:? 17





CSERCISB 78.] KGY 101

X2X'2X2

%

(20 continued.)

•

T n u
!

. 91342
! 13233014 65319 lOOOOOlOOUOOOOlOl

11 6 12 2
—

—

•m _ _
100 8 77 2 260u 6 12 2 2
— ^ "— >_ « MMB
1103 42 927 4 621

11 5 12 2 2
i—

«

^
12137 213 11125 8 1043

11 6 12 2 2
I^1HH^«

133509 dec. 1068 133509 dec. 16 2086
6 2 2

5340 82 4172
5 a 2—

26701 65 8344
5 a

130

2

133509 doo. 16688 ,

a 2

\

•

£C0 31377
2

667r)4

- .:- 3

133500 ac(j,



•mmmimm

102

2)7080

2)3»40

KEY.

(30) (31)

== 2'JX3X5 m. f. p. y. ft. in.

72 3 7 2 1 1

8

[NAT. AlUTU.

(32)

J)1920

2)960

2)480

2)240

2)120

2)60

2)^0

3)15

679 fur.

40

23167 per.

H

115837

11583i

$-47 X 97 = §45-50.

(33)

(73X4X11)^128=25-//.

$3'62jX25i'2=$90-0621.

1274' OJ yds.

382262 i ft.

12

4587157 in.

13 ... >.

55045884 lines

(34)

93«723 = 93U1^ = 'Vd^ and 29-4173 = 29^.^t8 = HWo""-

92786 $W 92786X1U
__

^«S ^ a§9a - ^^^ "^ 293379 11X293879
II

W;^bW = 3-185988 +

(35)

One bushel of oats weighs 34 lbs..-, in 73429 lbs. there are

73429 -r 34 = 2159|:j bushels.

(36)

In 719630 lbs. of wheat there are 719630 4- 60 = 11993^ bus.

$1-80 X 11993^ = $21588-90,

Or $1-80 per bushel = 3 cents per lb.

719630 X 3 = 2158890 cents. = |2158?-9Q,



[NAT. AUiTD.
ExKBCisjs 78.J KEY. 103

(32)

< 91 = §45-50.

(33)

ll)-rl28=25-J'f

J5i'ii=$90'062
31

786X111

X 293879

29 lbs. there are

GO = 11993^ bus.

T lb.

158^-90,

(38)

21389)180781(8

171113

(37)

$72-14 + $93-76 = $165.90

$165-90 X 9 47 = $1571-0730

$1571-0730 -J- 11 = $142-8248+

9669)21389(3

19338

2051)9669(4

8204

1465)2051(1

1465

686)1465(3

1172

293)586(2

Last divisor 293 = G. C. M,

(39)

^*f» h ?, Af Hi -iVi i.

The least coinmoa multiple of 11, 5, 7,33, 14, 10 and 2 18 2310.
The multiplier for both terms of the first fraction is ma -_.

210
;
for the second, ^^^ = 462 ; for the third, "i^ = 330 •

for the fourth, 2»-i« = 70
; for the fifth, ^[0 ^ i^g ^^^ ^^^^

sixth, 25 «o = 231 ; for the seventh, ^V^ = 1155.
Multiplying by these numbers, we obtain UU i^+^i 8'>iQ

aaVj, iaio, iVxli and ^\^ for the required fractions.

(40)

$11 X 17 = $1-87. $-37j X 19= $7-12^. $2-17 X 14^ =
$31-46i. $-27 X 67 = $18-09. $1-37| X 15 = $20-62^

$1-87 4. $7-12J + $31-461 + $4-75 + $11.50 4- $18-00 4
$20-62i 4 $7-93 = $103-35|



104 KBT.

ExKROiSB 84'-Page 210,

Nat. Awtr

Baskets.

11 : 87 :: $13-42

(1)

1-22

$1B->^XX87 = $106-14.

11

(2)

19

ijords. $^$$X25
38 : 25 :: $266 : = $237-60.

3

4
days l«iX83 30

$29-20 : $83-60 :: 16 : — — = 46^f days.

73

<4)

•8

Bags. $1^-HC|X156
16 : 156 :: $12-80 : = $124-P0.

1^

(5)

Feet. ft. 7X11?
6 Mia :: 7 : = 156^ ft.

6

(6)

9
Cows. days. U5(X27

65 : 27 :: 99 : =48? days.

0)

Acres, bus. 9X48
6 : 48 :: 9 ;

— =;; 86f husU,

ii



Nat. Awtr ExSBOSBStLj K.^Y. 1UI>

(8)

11

Perches, days. 2xW
13 : 803 :: 2 :— = 22 days.

(9)
141

PaUs. lbs. 100 Xinn
176 : 1128 :: 100 : =640i:<^lb8.

22

(10)
•58 155

103 : 465 :: $20-88 : =$ ss^ao*

(11)

16 I 1278

9 639
brls. ^I^XIW

: 72 : = 5751 barrels.

Ill

%

(12)

15

Men. Acres H^^XS
11 : 3 :: 165 : = 45 acres.

11

(13)

125

Barrels, loaves ^^i^X 67

4 ; 67 :: 250 : i = 4187J loayes.

a

(x4)

Bushels, brls. 16Xl?H ^
190 : 38 :: 16 : = ^^ barrels.

5



106

i;j

KEY. INat. ASIXB.

(15)
•

6 \

Days.
15 : 12

men S|«^X12

:: 90 : u = 72 mca.
\^

(IG)

D'. work. brls. 2X279 .

17 : 279 : : 2 :
1

,

32 v) barrels.

17 ^.

0^) .

Hours. miles1.

1 : 24 : : 27 : 27 X 24

(18)

= 648 miles.

Cows. lbs. 30X23
7*2^"

: 30 : = 98f lbs.1 . M%J •

7

Tons.

^;8^

ExEBCiSfi 85—Page 211.

(1)

375 7

Sl'iJ^Q %\ 16

V • ih '' $9750 : X — X — = $42000!
1 ^^ I?

(2)

Yard. s. 5 1 1^ s.

I : i :: I : - x - X -= ipf = 2fd.

^ H 7

3

(3)

1-07 3

•49 :

$7-49X8^ Y-H5( 25 5^

i

= X — X - = $80-25.

1 I? t

(4)

•14

6J
: f :: $28-42

4)0 . M O 41

X - X — = $2*80,



[Nat. AsiTB. £xEaciS£S 81-86.] KEY. 107

la.

s.

12000!

= $80-25.

12*80,

(5)

^
Dollar, bag >( 1 %^
^1 : sV :: J : - X — X — = iV of a bag.

St %^ 12

(6)

$ $ $ 985X4T2H 98-875X472-44
100 ; 4'?2ii :: 081: = -—. = $467-12J.

100 100

0)
295 9

Tons. days. lOTi'i-xHH IW 15^$ 5
173 :llH :: 107^ : = x—x— ^Toif^dys.

. 11 U I^HHi

(8)

Tons. cords. 22^X11-2^ W 295 1?

15 iV- lli?ff '' 225 : =— X— X—=16f^ cords.

i5^v 9 m m
2

(9)

Yds. yds $ ? of I'f of4fx2of iof ^^
iof^of3^:iofioff^::fof^afof4f:

|ofgof3i
15

— X = $it^h'

224

Exercise 86--Pago 212.

(1)

U7 sq.yds. 4 ft. 120 in. =48648 in., and 9sq. yds. 2 ft. z= 11952 in.

2027

Inches. 3'50XHWH
U952 : 48648 :: $3*50 ; = $14-245-f

. ^^



108 KEY.

(2)

12 lbs. 10 oz. = 154 oz.

Ounces.

1 ; 154 ;: $1-25 : 1*25 X 154 = $192-50.

(3)

10 yds. =r 40 qrs., and 3 yds. 2 qrs. = 14 qrs.

[Nat. Abitb.

Quarters.

40 : 14 :: $3-40

•17 1

= $119.

(4)

I

15 oz. 12 dwt. 16 grs. = 7504 grs., and 13 oz. 14 grs.= 6254gr8.

•95 3127

Grains. ^•H'^xJ^Si^^

7504 : 6254 :: $3-80 ; = $3*167+ '

938

(5)

3 lbs. 1 oz. 11 dwi;.=751 dwt. and 12 lbs. 6 oz. 4 dwt.=3004 dwU
150

Dwt. $ WXt^l
3004 : 751 :: 600 : = $150.

(6)

Barrels, b. m. s. 2 h. 46 m. 39 s. X %^

04 ; 24 :: 3 46 30 : ^r-=.— r»

9

= 1 hr. 14 min.



[Nat. ABXT& £xxaoiBx86.] or. 109'

(7)

73 yds. 3 qrs. 2 na. 1 in=2660J in. 3 Fl. e. 2 qrs. 1 na.=l01iifl.And Jt.4 17s. 8id. = 1172id.

T . . 521
Inches. d. 1172i X 2660J Jtl^i^ft 5321 m

10U:2C60J;:1172i; :==—-X— X — -
lOM ^ 2 . ^dl^

""

4fi

"Vo^^d. = i;i28 6s. 10.^d.

(8)

8^ lbs. = 136J oz.
7 205 3

Ounces. s. W ^1«( S) s.

n : 1361 :: 8ii ;
— x — x - = *i§^=i;i3 93. o^d.

16

62
Pages. i^«5 X 400

327 : 400 :: 156 : _--_= wo^j^, i. e. on the 19lst p.

109

rt.=3004 dwU
(10)

46 a., 3 r., 14 p. = 7494 p., and 35 a., 2 r., 10 p. = 5690 p,
60

Perches. £ l«|qx5690
7494 : 5690 :: 100 ; .=£75 iss. emH.

3747

<")
i.

17
Days, miles. IS X$l|
Ar\ . ^f%
«o ; OS ;: jis

^^
=17 mUes per day.



KEY.

(12)

113

INjvt. AniTut

Shillings, lbs. 113 ^^j5 3
21J : 32? :: ir.| : _ x— x - ::t ^^^^ = 24,'^,^« Iba

7 7 J^^t

32

(13)

17493 X 1000 X 5 cub. ft. = 87465000 cub. ft.

192724 X 1000 X 4 cub. ft. =z 770896000 cub. ft.

87465000 + 770896000 =858361000 cub. ft.

Cubic feet. ton. 858361BSS
9000 : 8583610C0 :: 1 : = 95373 J tons.

9^^

\

(14)

50000X9000 = 450000000= cub. ft. of gas in 50000 tons of coal
Cubic feet. hour. ;

4: 450000000 ;: l r^^^^Saiiaxi^: 112500000 h.= 12842 y. nod.

I

(15)

lbs. lbs. lbs. lb. lb.

4+3 + 2+1 + ^ = 10^ lbs.

lbs. 11270
lOJ : 11270 :: 1 : . =1073, and 3i lbs. remaining.

(16)

180 miles = 180 X 1760 = 316800 yards.
Yards. day.

iuo : 316800 ;• 1

31685H5 X I

[^^

=r 3108 dys, or about 8^ yrs.



INat. AniTUt BxtacisKB 8C, 87.] K£Y. Ill

ExKRCiSB 87—Pago 21G.

(1)

120 : 90 bush. ^ ^ ^^

6

: 90 bush. 5 15$X5|QX14

: 14 horses. J

•-* '' '''' '' ^-^~^ '^'' = ^'^^y^'
mx^
k

(2)

28 : 32 ft. high.

8 ; 15 dajs.

9 ^
^J?X8?iXl6

G3 men : = 9X15 = 135 men.

(3)

3 : 45 length. 45 45 ^!5X4
:: 1 lb.: =— =

H : 1 width. ) 3xii ^/ \^
3X4=12 lbs.

(4)

10 : 100 length.
^

li : U width. J

10 : 100 length.^ 3xliX100
3 lbs. : = 2xiiXlO= 25 1bs.

iJxio

(5)

44 : 132 tons.

18 : 5 days. .

2 ?
) 1^X5X1!?^
> :: 12 horses:

f ^^ X IH
1^

»

(6)

4 : 14 men. ) . ^ ^
27X1MX1Q

:: 27s. : — 97

= 2 X 5 = 10 horses.

7 : 10 days. >txt
X5 = 135s.= i;6 15a,



i i!

I

112

3:5 masters.

8:10 apprentices.
5:8 weeks

6:6J days per wk.

KEY.

8

[Nat. Abitb.

;:$U4 :

lHHX5JXHXl0xSi

^xi^x^xi?
= $440.

(8)

6 : 18 s.mak.> 36 pairs of men's shoes

9 3

^1<5X1^X5

4 : 5 weeks. ) ^X^
135 pairs men's and the women's = §f = f of 135 = 90 pairs.

(9)

3 2

9 : 1^ feet high. ) 11^X11^X6
> :: 12 men : = 3X2X6 = 36 men.

4 :. 6 days. ) SjX^

130 : 390 miles.

1 : 14 hours.
3 days :

•

(10)

2 3

3X1HXW

mxi
= 3X2X3= 18 days.

(11)

10 : 60 oz.

22| : 30 d
"1^

4 I?

60x30 «|Q !?Q 1 2
Id. : =—X—X— X—=4X2=8d.

10X22J 1 1 1C( Jt^

10 : 5 compositors

"

7 : 14 hours.

20 : 40 sheets.

24
50
40

; 4u sueets.

: 16 pages. f

: 60 lines.

(12)

2 % $
H5X^Xl5tx^lS|Xl6Xl5«{X^ISl

:: 16 days : . »;
iisixtx^qx^<xi^»^x^«l

2 X 16 = 32 days.



[Nat. Abitb.

OX^
= $440.

3 ^

C1^X5

f 135 = 90 pairs.

X2x6 = 36meii.

<2X3= 18day8.

—=4X2=8d.

15

JX16XI5«IX^ISI

:J^<x5Nxs«|~"

RxiiRciBs 87.]

386 : 240 men.

5 : da^s.

10 : 12 hours.

6 : 5 degrees.

5 : 3 yards wide

3 : 2 yards deep J

KBT.

(13>

:: 70 yards:

118

^ 8f 2

VqxS^9xi^X!»Xl?X2

WXl^XHSjX^^X^X?

9 X 2 X 2 = 36 yards.

6 : 12 horses.

4 : 9 months
I-.* 16 acres :

(14)

4 2

11^X1^X9

(15)

=4X2X9=72 acres.

12
25: 139 persons) ?Qqxi39x7

1 : 7 years. )

* ^"'^-
:

^ = 11G76 bushels.

^
(16)

18 : 32 men. •

36 : 864 feet long.

8 : 5 feet high.

4 : 3 feet wide.

2 1^^

^xr^xwx5x9
4 days : . = 30 ^^^g^

^^^X!?^X^X^
1^

679 ; 22407 sold's.

S36 : 112 days.

(17)

702 bushels ;

234 33

13 : 494 suits.

in „N , C •'• ^2 tailors
19 : 27 days. )

?

234 X 33 = 7722 bushels. ^

(18)

2

%^
12XWX27

1? X iS^

= 048 tailors.
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114

1Y:40 head of cattle

30:51 days.

SET.

(19)

) 5 a. 2 r.

> :: 6a. 2r. lOp. :•

)

[Nat. Aritb.

4 9
10 p.x>^«lx^l

5 a. 2 r. 10 p. X 4 = 22 a. I r.

(20)

30 5
20 : 100 ft. long ) ll^«lXHi|«S|X4

> :: 180 bricks :
•

6 : 4 feet wide. ) %'^X^
30 X 5 X 4 = 600 bricks.

ltX?i^

ExEROiBB 88.—Page 21

A 7 cords

^ 87 lbs.

19 barrels

92 days' work

(1)

= 116 lbs.

= 23 barrels

= 34 days' work
= 57 baskets peaches

31 baskets peaches = 24 dollars

12 dollars = 2 tons

35 tons =: x cords

17x$tXlS)X5)!?X31xUX35 31X35

=

lU^X^?X?^X^tX^^X2
^ 2^2 2X2X2

~ = IQp.
135f.

(2)

6 lbs. tea

17 lbs. sugar

27 bushels

34 tons

29 cows

20 dollars :

3 9 17

^jxiTxavx^^tx^six^Q

5^HX1X4X11^X11«59
^ ba

- 29 lbs. sugar

= 1 bushel

: 4 tons

: 15 cows
: 1160 dollars

X lbs. tea.

17X1TX27

. _

— 7so? —
5X58

= Wo' 26ff5



{Nat. Aritb.

4 ?
. 10 p.x>^«lx^l

=

IQp. = 135&.

J&SL? —m 26ff5

C^IEBCISES 87, 88.] KEY.

(3)

115

11 bush, barley = 21 bush, potatoea
19

115

14i

CO

75

36

%

tt

tt

tt

It

tt

It

potatoes = 2»

oata = 44
wheat =r 38
peas = 55

rye =iij
clover sd. = x

5

%^ 18

oats

wheat

peas

rye

clover sd.

barley

y =

nxi^xii ?< X i^i X (^{^ X 75X ?H

^ix^S(x^^xi?^"x^^"^i7
7 ^ 11 55 ^

5X75X18

7X11
^' = 87^]

(4)

16 baskets pears = 29 turkeys
17 turkeys = 7 days' work
7i days' work

3i loaves

1 lb. veaj

792 cents

^ lbs. sugar

11

= 187 loaves

= 4 lbs. veal

= 11 cents

= 63 lbs. sugar
.

= 21 baskets pears

J. =

SS|X7xiHtX^Xnxl5?X21
11X7X21

iisxuxtix3?ixixtsj:^
= Xfill __^/^ = 404i.

(5)

7A =
5B =

15 C =
UD =
42 E =

11 B
80

21 D
5E
X A

1

S

_ ix^xwxnx^'^ 7x15

11x8x51v~ ;

4

= -'-^= 26i



IIG

*l barrels flour

6 corda

46 cwt.

£11

§ sheep

9 tons

3 2 7

^#

KEY.

(0)

: 23 cords

: 11 cwt.

.£'i8

• 9 sbeep

: 8 tons

X barrels flour

3X7X5

8

O)

[NXT. AaiTu.

iD.fi.
» = m.

!?

15 N. England = 20 New York
24 New. York = 22i N. Jersey
30 Now Jersey =: 20 Canada

' 4807i Canada = a? N. England
6 9 961J

1

if<x^^x?qxHH^^i

«5 ? ii

= 961i X 6 *= 5769 s. = i:288 9s.

Exercise 89.—Page 222.

(1) .

-x~x — X X— ^
n 3

- = 2 : ,?

(2)

£V9 y 400
16^. V 20

= $47G'00

^, « , .

= 3-20
64a. r^ 3e^ar.X5-M2= -lo^

^119 163. 6id=$479 305



[Nat. a uitu. I £XKPCIRK8 88, 89.]
*

KET.

(4)

117

9 ; 13

21 : 27

7 : iO

li : 10

= 9-7-13 =
21 — 27

7-r 10

11-r 15

•G92
)

•777 / Ilonco 21 : 27 is the grentcst.
=: -777

{

= •7
\= -733
J

and 9 : 13 the least.

= m.

[ =

= i:288 9s.

Dissimilar.

7G-2347S =s

19- 1342291 =

(5)

Similar. Similar and Coterminous.

76-234784 = 76-2347*84784784784

19-1342291 = 10-134229122912291*

Difference, == 57-100555661872493

(6)

71324^ undenary = 1146287 denary, 23421 quinary = 1736
denary, and /4e7 duodenary = 17995 denary.

1146287 X 1736 = 1989954232 -^ 17995 = 110583j?>47.
n0583}?A^| denary* = 53ee3UF/ duodenary, 121)14313 -I'lQQ^'

quinary, and 16010^^-^ undenary.
"

- = 2
("* »

3

}

n

'6

0)

•63
:

i J cubic inches.
)

oz. 3.254x7-9x1 •'>20

> :: 3-254
: 1

1 : 1-220 spec. grav. ) 5.^53

31-362052

5-63
= 5-57052 oz. Ans.

* To reduce the fractional part,jeducebothiiJimnrnfn..„„.i a ,„_._"

separately.
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(8)
yds. qra. na. in. yds. qrs. na. in.

17)63 3 2 1(3 3 00]]
51

(9)

12

4

61

61

4

2

21

•913625 of an acre = •913625x4340=
4421-945 sq. yds.

4421 •945X$.67^$2962 ' 70+

(10)

i of » of 7 of 20 bush. X-5x-6'x^=
^i xg xix^^xix^ xl =

^2 bush. = 1 bush. 2 pks. gal. 1 qt.

5i = V-rl7 = H.

(12)

Whole amount of increase = 2571437-1842265 = 72917?.

1842265:100:: 729172-^!!^:^-,,

'

ii>an^ .
' = 39 per cent.

1842265

(13)

i off of^~. A of 1 of4= -,6^-

(14)

-A = • X^ 9,

ft. 11x7
ioo:7::ii:_. = ..V n.-,v_io.V,.

(15)

79 X16 Xi^-00163 = i:2-06032=X2 Is. 2gefd.

(16)

in-foT" I o, .
i^iX3xi^X?^

10.12 hours > ::•?! dava : ___1_ nr? ,. ,
"^ ' - "

" ~~— '— Ttj -= «5jii aajs.20:35 acres) ^X1IS|X^(^

4 4



IpfAT. AElTfi.

\

(9)

13625x4340=

2962 ' 70+

0)

1. gal. 1 qt.

£xx&oi8a89.j| KEY«

(17)

119

• •

of ftX-OZx-m) -r (\f ot ^ of i of 61)=
38

2 9 t<5

^ S{ 1 1!^^ It I? H 1 2X38-X—X—X X —X-X-X—= . -szr-T-^
5 11 ^^ ^^^ !(, ^ 1 ^i 6X11X25X37

^""^'

37 .
^

(18)

^ 4 13 ^ Ij

r "" 7 "" T ""
i

"" -=4X13 = 63.

5 = '72917?,.

39 per cent.

^.

iVo-.

o 1 R •

(19)

50 barrels =125 yards
80 yards = 6 bales,

13 bales = 3i hogsheads
X hog3heads= 1000 barrels

5 3 125

i^!^X«iX3JxHi|«|«(

2

125x3X3i
"

• = 60^.
2X13

(20)

~o''l^'' ^1="^'^'^^^^^ = -026856599989+

(21)

2 roods 7 per. 4 yds. 3 ft. 117 in. = 3416481 in. and 7 acres =
43908480 inches.

3416481+43908480= -0778+



120
Key. .

(22

[Nat. Abxth*

73 of 11 fur. = 8-03 fur. = i -00375 mile.
5.33333 ^1.00375 = 4.32958 miles.

(23)

274312 nonarj= 167195 denary, 110i011010-ft'^« a
' .

•5555 septenary = 2000 denary
-'^^^^^^-^^^ ^^^nary, and

SSOB^Jnl^^^
"" ^^^ = 166337X2000 = 332G74000 '

•

332674000 denary = 764S76837 nonary.

= lOOlllioiOiaoooilOOiliioioOOO
binary= 11146453021 septenary.

» . (24)

'Tsli \^- ^^.. 1^.. 9

275X38X18=188100 = 1. cm?

10:6 weeks
6 : 5 days •

11: 10 hours

2400;8742 feet long
18:20 feet wide
11:8 feet high

I .

5X2914X2

(26)

^ 2914 2

:: 60:

^IS|XJ^XllX5JHq<S|Xli^XU

n
3

11X3X11
- = 2.0 ilQ
. — \}61 — 80^2.

(26)

172000= 25 X 5^ y 43. Tn..nnc: ,. .

^„w. , . ,

" ""^"o -««" eicponent br 1 Atiflmultiplymg them together we obtain 6x4x2=4!.



[Nat. Abxth* fjfKBriBB 80.]
KEY.

(27)

121

(28)

100 :2t:: $73.42 :!!l^ilf ^,,,.333^^
100

$73-42 -$19.8234 = $53-5960.

(29)

Therefore the divisors of 6300 are l o -^ a r ^ h
14, 15, 18, 20, 21 25 28 ^O tr\rVo' ' ' '

^^ ^' ^^ ^' ^^' ^^

90 100 lOr. 19^ i!'. ' ' '
^'^' ^^' ^^^' ^^' ^"- 63. 70. 7.n e.

"' iOO, lOj, 126, 140, 150, 175, 180, 2
420, 450, 525, 630, 700, 900, 1050

', 50, GO, 63, 70, 75, 84,

, 210, 225, 252, 300, 315, 350,
1260, 157^,2100,3150,6300

^ Of 2 of 31 lbs.= 5

(30)

lbs.

3.

lbs.

aad2-of^,of-,a-of|iof90 1bs.=

63

mi

? off of ^f,!- of ^ of$l ~$'^
1 3 2 a lbs.

2 • •

m ^
V-6"^ = ^O'04.

25
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(31)

7 men will have 7 men's skares.
v

One woman has t^r of a man's share ; . • . 2 women will have 2X 1^ = i*f of a man's share.
One child has f of A = -A ofaman's share; ... n children

will have 11 X ,V = Hf a man's share.

7 men, 2 women, and 11 children will have 7 + A 4- & — R^
men's shares.

t 1
1
T r - oft

$2739. 18 -e- 8H = $325.99^3? = a man's share.

fr
of $325.99^? = $88.90Jif = a woman's share,

f of $88.90Jif = $25-40^^^ = a child's share.

(33)
»

4 !•«. ,
yds. ft. in.

^ofSiyds. = 2yftyds. = 2 2 8^
|off^of8ift. =10
} of -,\- on^- ia. = ^ 2

Sum = 3

4

13

(34)

11

5 = 104 : 5.

2 8^ mm: ? j

(35)

23 bush. 2 pks. 1 gal. 1 qt. 1 pt. = 1515 pts.
1515 X 9000 X h = 4545000 in. = 71 miles 5 fur. 34 per. 3 yds.

(36)

4158

10395

462

VIII.

66 22

11&5 165 55
~~

. (37

i» I. 6) f
.

Here the common denominator is 2x3X5x7= 322. The numerators of the fractions are, for the first 1 x
fu^ u. ^

"^ ~ ^^^
'

*'°'' *^® '®''''°^' 2 X 2 X 5 X 7 = 214 • forthe third, 4 X 2 X 3 X 7 = 250
; for the fourth, 2 x 3 X 3 y

5 = 74
;
and the equivalent fractions are, i*i ^xi a^o ^Sl

^'^, which when added to^eth^r ^ ru - nn.'lJ.^^' 'f^'
^""^

ti,„„„L !,„. . ^, ,
° ^^^ ~~ ^Txii fcuo numD<;rs allthrough being m the octenary scale.



[Nat. Awth. I Exekoibim 89, 90.]

women will have 2

5; .-. 11 children

7 + i«f + f = 8H

s share.

eiq's share.

's share.

:34)

2X3X5X7
for the first, 1 x
X 7 = 214; for

h, 2 X 3 X 3 X
^yUh Ml and
the numb<;rs all

KEY.

(38)

123

17 sheep = e cows
26 cows = 27J acres

12 acres = 13 horses
11 horses = 28 goats
X goats = 68 sheep

2] X 28 = 70 goats.

? 2J ^^
'^ %'li 1? 28 KM

= r:>^
— x-x-x-- =

^^ %^ IS - 11 1

27 ; 54 days

24 : 18 eel.

36 : 48 ft. 1.

21 : 28 ft. w.

9 ft. d.10

3 hrs. 1

(39)

^ '^ ^ 4 ^

50 men
:
--_ 1^ goO men.
^^X^HX?§X^iXl(S|X5

^ ^ "i %

L

>

} i

515 pi

ur. 34

= 104:6.

ts.

per. 3 jds.

4d.

Id.

i

i

*

Exercise 90.—Page 220.

(1)

$•35X92647= $32426 -45.

£ . A
<2)* 8 d.

4746 17 = cost of94937 pails at Is.
1582 5 8= « « u ^t4^

(3)

$•071 X 95972 = $7197-90

(5)

$-32i X 2310 = $750. 75.

O)

(4)

$28-80 X 62 = $1785-60.

(6)

$-37i X 2117 = $793-87i.

6d.

3d.

Sd,

£ 3 d.

375 6 = price of 7506 pairs at Is.
187 13 = u « ^^ g^
93 16 6 = « u ^, 3^

^^680 4 7i = price of 7506 pairs at Is. 9^d.
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(8)
(^)

$•171 X 12l7 = $212.97i. $3- 07f x 2103 = $6406.721
(10)

10s.
I }

j

5s.

2s. 6d.

Is. 3d.

lid.

i

i

2096

3

•£6288 0=: cost of 2096 oz. at ^3.

I

1048 0= <'

624 0= "

202 0= «

131 0= "

13 2 = «

it

u

It

u

tt

Jt'82G6' 0='

lOdwt.l I

\

2 dwt.

I dwt.

5 dwt.

12 grs.

6 grs.

2 grs.

$1-55
(11)

at lOs.

at 5s.

2s. 6d.

Is. 3d.

0_ 0_Jid.
" at £3 183. 10^ d.

at

at

at

6 .

i

i

I

IT

$9-30

•77|

•38|

'19
f̂f —

•09}1

•oo^H

cost of 6 oz.

" 10 dwt.

5 dwt.

2 dwt. 12 grs.

1 dwt. 6 grs.

2 grs.

n

10s.

5s.

i

i

2 qrs. i

1 qr.

1 na.

$10 -7515 = cost of G oz. 18 dwt. 20 grg.

(12)
£i>8 = cost of98 yards at £1

\ l\ ^ « ^ = ^^"^^ ""^ ^^ ^«i^^s at~IFr5s.
' XI 15

I

3

17

8

2

G = cost of 2 qrs.

9 = « iqr.

2i= « Ina.

mi ^ ^ "^-^ 8 6| = costof3ara 1 rri
Then XI 71 10 = cost of 98 yards'at'il t^s.

^ 8 5, = cost of 3 qrs. 1 na. at £l ]5s. per yard.

*i72 18 Ci = cost of 98 yds. 3 qrs. Ina. at jei 15s. peryd



(Nat, Akith.

03 = $6406-721.

1X3.

; lOs.

t 5s. ,

• 2s. 6d.

' Is. 3d.

£3 18s. 10 J d.

EXBBCISJS 90.]
KEY.

(13)

125

Is.
I Ti^j

Id.

344

4

1^./

i:i376 = rent of 344 acres at £4.

'] t
'= "

" at is.

Li_!jf " " at Id.

•^'1391 12 8 = rent of 344 acres at X*4 Is. Id

2r.

1

£4

2

1

1

5

2

1

Ir.

10 per.

6 per.

1

61 = rent of 2 roods.

3i.= " Irood.
0{-3= u 10 perches.

6ai = " 5 perches.

£3 8 41^

=

«
3 roods 15 perches.

2 grg.

6 grs.

dwt. 20 gra.

^1394 12 8^^=rentof344acre3ati:4 Is. Id.

tJ ^'^-- " 3 roods 15 po.. at £4 Is. Id.

£1398 1 Onz= « 344o Q„ IK^3 — d44 a. 3 r. 15 per. at £4 Is. Id.

per ac.

1.

10s.

0_j5s.

1 15s.

(14)

s. per yard.

£l 15s. perjd

5 dwt./ ^1 5 10

1 dwt. ^
12 grs. i

4 grs. i

1 gr. r

£l

1

5

2 =
5^ =
3] =
15 =
o.V=-

price of.5 oz. at 5s. lOd. per oz
5 dwt.

=£1 11 1^^** -^40

It

tc

((

n

((

1 dwt.

12 grs.

4 grs.

1 gr.

<<

«

5 oz. 6 dwt. 17 grs. at
5s, lOd. per oz.

'
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2 qrs.

2 na.

1 na.

t

i

jei 2 4

4

KEY.

(16)

[Nat. .Abitp

£4 9 4=priceof4yard8atXl 2 4 per vard
11 2 = « 2 qrs. «< «<

2 9^= « 2na. « «

£5 4 8i=prlceof47ds.2qrs.3na.« It

(16)

1 rood.

10 per.

2 pert

2 per.

jei 16

32

i

i^57 12 r= price of
9 =
2 3 =

5§=^

<(

((

<(

(I

32 acr.^s at jei I6s.

1 rood. tt

10 per. «

2 per. It

2 per. «

^'58 4 14 =f = price of 32 acres 1 rood 14 per.

(17)

4pts'.

Ipt. i

7 6

Jt'l 2 6 =
3 9 =
1U=

price of 3 gals, at 7s. 6d. per gaU
4pt3

Ipt.

it

tt

£1 7 2i= priceof3gals. 5 pts.

(18)

$1-67^ X 724 = $1212-70.

(19)

$i-93| X 72l=$i396.93J.



[Nat. .Abitp

^12 4 per vard

« II

na." II

£1 16s.

II

II

II

II

ood 14 per.

6d. per gaU

EZBBCISX 90.]

10s.

6s. 8d.

lOd.

Id.

i 4514

2

KEY.

(20)

127

i^ i

I

^9028 = cost of 4514 rods at je2.
2257 =
1504 13 4=
188 1 8=
18 16 2=
9 8 1 =

XlSOOS 19 3=

(I

<i

11

II

II

u

It

u

tt

II

II

at 10

at 6 8

at 10

at 1

at 0^

atje2 17 7i

lOfl.

5s.

6d

k
I

^£3749 7 6

3

(21)

H
A-11248

2 6 =priceof3749Sacresatje3

T. '' '= " "
at 10

937 6 10i= " «
at 6

^^^ «i= ". «
at 6

4s

8d,

Id.

1 qr.

16 lbs.

lib,

i
A

X14153 17 95 =price of 3749J acres at £3 15 6

(22)

•£1T 0=r-costof 17cwt. at£l
3 8 0= « II

at
11 4= " II

at
1 5= " " at

4

8

1

i''21 9= costof I7cwt. at £1
i \£1 4 9

4 9

6 2i = cost of 1 qr.

3 6?= u 16 lbs.

2f3^= II lib.

tt9 1W^=
iJ21 9 =costofl7cwt.

9 1W^= II iqr.iribs.

Iqr. I7lbs.

at £1 4s. 9d. per cwt.
II

X21 10 8,3V= « 17 cwt. Iqr. 17 lbs. «

II

II



128 KEY. [Nat. Aritq

(23)

2 qrs.

1 qr.

7 lbs.

4 lbs.

lib.

^ $11-55

78 '

i

i

9240

8085

$900-90 =cost of 78 CMTt. at $11-55 per cwt.
5.77^ - " 2 qrs. « «
2-883 = " Iqr. » u

-72vV= " 7 lbs. « «

-41i = « 4 lbs. « i(

•10A= « lib. « (1

1

T

1

$910-80 =cost of 78 cwt. 3 qrs. 12 lbs.

'; li
i,ii i(i i"

(24)

£10 10

20

£210 = price of 20 tons at £10 10s. '

£10 lOs., and the price of ^ lb. = ^j-/,.^ of £lo I0s. = -'>3,d
.-. the price of 19 cwt. 3 qrs. 27^ Ib8.= jei0 lOs - n. ^*

= £10 9s. ll-.^^ard.
^

' ^'2. '

£210 = price of 2o tons at £10 10s.

10 9 11^<% =: « 19cwt. 3qrs. 27Hbs.

£220 9 llA^ = « 20 tons 19 cwt. 3 qrs. 27^ lbs. at

£10 10s. per ton.



[Nat. Abit5

11 '55 per cwt
« ((

<( u
« tt

u tt

tt tt

12 lbs.

Exi6EOl8MfiO,91.]

10 CWt.

6 CWt.
1 CWt. „

2 qrs. i

1 qr. i

|45*50
219

KEY.

(25)

\
129

40960
4550

9100

$9964*50
22-75

ll-37i
2.27^
1-13}
661:

price of 219 tons at $46.50 per ton.
10 CWt. « tt

It

tt

tt

tt

tt

5 CWt.

1 CWt.
2 qrs.

1 qr.

II

i(

II

(I

K
II

$10002-601= price of 219 toas 16 cwt. 3 qrs.

I 10s.

* price of 1 too is

10 IOs. = v'iVd.

10 10s.-,0Vd-

3.

bs.

rs. 27^ lbs. at

5r ton.

' ExBEClsa 91—Page 228. ;.

BlLluB OF PabOILS.

(No. 2.)

& pair of worsted stockings, at 4 e'perpair f 6
6 pair of silk ditto, at 15 /T ? ,^ t
17 pair of thread ditto, at 54 « 4 10 8
23 pair of cotton ditto, at 4 10 «

6 11 2
14 pair of yarn ditto, at 9, 4 «

1 12 8
18 pair of women's silk gloves, at. . . 4 2 «

3 15
19 yards of flannel, at 1 ^ pe^ yard 1 10 lOi

*dns. £23 15 4i
(No. 3.)

76i lbs of sugar at
7J cents per lb. $5.85*

63 lbs.oftea,at 93 a 58-69
126 lbs. of butter, at 13 u jg.gg
35|^ lbs. of raisins, at isj « 6-7li
17 lbs. of sago, at 15 it 2.55
23 lbs. of rice, at 9 u

g.QT
68i lbs. of starch, at 22 « 12-ft7

*4ni. $105-021
I



130
KEt,

CNat. AniTH

1QO o (-^0* 4.)
198 gangster's National Arithmetic ^t
197 Robertson's Philosonhv orr '

^^'^^ ^^^^-SO

«3Hodgins'Q.ogra;br:^^'^^^°^--'-t... 0-50 OS-CO

67 gangster's Algebraic Formula 'at
^
*^^

217 Struchan'a Canadinu PenmanJh V
'' ''*

143 Ilodgins' Geogranb of Br^srP^^^^ *
" *

'

'"'^

227 gangster's F.rst Wmftic at
""' '' '"'

0-30

83-00

7-12a
81 37J
G4 35

C8-10

(No. 5.)

s. d.

12

»^ns. $521

Oijardsofsilk, at ,« ^
13 yardsof flowered ditto,a;;::j5 c

'"^

'

113 yards of lustring, at q j.
14 yards of brocade, at
12i yards of satin, at

['

ll^yardsof velvet, at...'.*"

.11

.10

18

3

8

((

((

It

£
6

10

4

1

G

10

s.

1

1

17

10

4

25

d.

li

6

3i

6

8

9

14 oz. ipecacuanha, at ^^ ^^23" laudanum, at..
^^'^^

17" emetic tartar, at'.'.*
?*^^

25 « cantharides, at .*;;;;; ^ 'i^27" gummastic,at °.\'*

56 " gum camphor, at
...'.'"].".' [

^ns. £u 15 20

2-17

0-Gl

0-27

(No. 7.)

ISIIbs. of currants, at... • !'
^•

17ilb3.of.Malagaraisin3,a't.'::; ' t^V^
I9i lbs. ofsun raisins, at... '

f'
"

17 lbs. of rice, at ® ^

Silbs. of pepper, at....!!.'
'**"

?
^^

3 loaves of sugar, weight*32i lbs!

*

"

^

irf oz. of cloves, at

$9-38

20-47

21-25

54-25

16-47

15-12

•^ns. $136-94

at.

...

Ans. £3 7 ^



fNAT. AniTH

•.$0-C0 $118-80
••• 0-60 98-50

••• 1*00 83-00
... 0-12J 7-12a
•• 0-37i 81 37^
at 0-45

. . 0-30
G4 35

C8-10

»dns. $521-25

f^^KRCISBS 91,
03.J KEK

181

EMaciSB 02—Page 231.

(2)

-M^ -0000037 = .anoooooo^e3, = o7o«cc.o.+.

/fns. £u 15 20

$9-38

20-47

21-25

64-25

16-47

15-12

-^n«. $136-94

£ s. d.

•lb. 6 2
<

7 10|
<

9 10^
c

4 nil
[

12 9

1 3 Oi
oz. 9 9

s. £3 13

<8)

10s. I i £19
la

171
19

6s.

4s.

6d.

3d.

2d.

id.

id.

|jC361

9 10

i

i

4

3
15

16

9
4
3

6

9

2

4i

cost of 19 tons at £19
at 10(I

it

it

t(

II

tt

it

(t

u
It

it

it

tt

at

at

at

at

at

at

at

£379 19

19 cwt. 3 qrs. 27^^

19 198. ll|d., and
~ I'iVaVod. ; .-. the

l^ld. — 1.12 7 s.A _
^379 19 7i -_

£399 19 6i^=

5

4

6

Oi-

0|

3
2

n = cost of 19 tons at £19 19 ng
lbs. =r 1 ton — I ih TK« .

^ °- ^^® price of 1 ton is

il9 19s. lOi-flfid.
"'•

cost rtf 19 tons.

19 cwt. 3 qrs. 27i lbs.

»
19 tons 19 cwt. 3 qrs. 27^ lbs.

f/" -A.
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Dips'milar*

73 '723

11-342

16-713

19-034

'i(13-213437

12 -345078

»

(4)

Similar.

73-723723

11-3422

16-7130

19-034034

713-213437

12 -345078345

Similar and Coterminous.

73-723723723

11-342222222
:

• •

10-713000000 I

19-034034034 ^

713-213437437
• •

12.346078345

2 carried.

Sum = 846-372095703

(5)

5: 7= 5^ 7= -714+
9: 13= 9-M3= .092+
12: 17=12-M7 = .705+
7:10= 7-M0r= -7

^9 1^ V 54

t^7J^7:^T= = 54: 221.^ 13 17 iQ 221

Ilence 5 : 7 is the greatest,

and 9:13 least. '

(6)

1 acre = 100 rods, and 25 acres 2 roods 35 rods = 4115 rods.

rods.

160:4116 ;; $80-50 :

40*25 823

— = $2070-3593.m
m
16

(8)

$3'6Si X 7439 = $27431 -311.

\^t-|^^l



and Coterminous.

r23723723

J42222222

• •

risoooooo
• •

34034034 ^

13437437
• •

45G78345

2 carried.

72095763

the greatest,

a,st. )

221.

EXEROI6B92.]
KEY.

(9)

133

ji
2!mn- The G. 0. M. of 135795 and 222210 is 12345 ; whenbo ter.s Of the fraction are divided b, 12345, it becom'es ii,45h- Here 714235 and 999999 have no G. C. M • ^ thefraction cannot be reduced.

« v. m.
,

. . me

}^U^. The G. C. M. of 109375 and 100000 is 3125 • when

2030L
.« a 6 3 3 •

terms Of th^f
%^' ^^' '^ ''''^ ^°^ '"''" ^« ^'^

>
^^'^ both

ioTelttrs,'^:"
''-'''' '' '''^ '' '^ -^-^ ^^ its

(10)

potatoes = 59| Ibs.tea

34i bushels turnips = 17 bushels potatoes

6 lbs. tea
13 stone flour*
38 cents

119 lbs bread

]

I

3

X
n

I

m X — X—
Hi

= 11.] stone flour

= 360 cents
= 12 lbs. bread
= X bushels turnips

19 X
13 1?^ IISI 3X13X19

X . V _ _„

40 'I
'" six^o

2,/'J-

Is = 4115 rods.

J070-3593. 54 : 27 men
11:8 hours
42 : 77 floors

20 : 24 feet long
16 : 22 feet wide
3 : 5 coats pain

)ng
f : : 7

ide

aint j

(11)

days:

7 X 11

2X3

^ t H 11

^jxiix^U^^^xi^xT
^ ^ ^ ^

2 2

= 12f days.
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IS.

12)72342

12)5403.. 2

12)40 7..

12)30..

7

2. .3

KEY.

(13)

IX.

6)72342

6)1 1806..

2

6)1 731..

6)264..

4

6)40..

4

6)6..

1..0

T"-

mm

IX.

72342

9

ZII.

= 23702

12

TI.

= 1004402

6

65 27 6
9 12 6

588 331 36
9 12 6

5296 3972 220
9 12 6

7G6G 47666 1324

6

7944

6

[Nat. Abith.

IX.

3)72342

3)23713..

2

3)7234..

3)2371..

1

3)723..

1

3)237. .0

3)72..

1

3)23.. 2

3)7..

2..1

III

2102101102

3

1

3

21

3

65

3

196

3

688

3

1765

3

5296

15888
o

47666 ^65 47666



[Nat. Abith.

<>

IX.

3)72342

3)23713.. 2

3)7234..

3)2371.. 1

3)723..

1

3)237. .0

3)72..

1

3)23.. 2

3)7..

2..1

III

2102101102

3
—
7

3

21

3

65 1765

3 3

196 5296
3 3

588 15888

3 o

Exercise
92.J

1

KEY.

(14)

'* rffF. _.

u.

IIUII
2

100000

2

IV.

333333

4

IV.

100000

4 ,

3

2

few

2

2
16

4
4

4

7 ^ ^nv

2
4

2
63

4
16

4

15 8

2

^.«.

2
255

4
64

4MM
31

2
16

2
1023

4
266

4

185

63 Greatest. 32 Least. 4095 Greatest. 1024 Least.

VI.
VI. vm.

555555

6
100000

6
777777

8

35 6
—

/% 63
6 6 8

215 36 611
6 6 8

1295 216 4096
6 6 8

7776 1296 32767
6 6 8

VIU.

100000

8

8

8

64

8

612

8

4096

8

?65 47666

4G655 Greatest. 7776 Least. 262143 Greatest, mel
(Continuea on next pa^e.)



136 KEY.

(14 continued.)

INat. Abitb.

eee eee
12

143

13

xn,

100000

12

12

12

1727

12

20736

12

248831

12

144

12

1728

12

20736

12

2985983 Greatest. 248832 Least.

(15)

1728<= 26 X 3^
1.. 2. .4. .8. .16. .32. .64
1.3..9..27

lV'*c;«
*;'••!!:•''•' ''••'••^••12..24..48.. 96.. 192. .9..

18^.^.36.. 72.. 144..288..576..27..54..108..216..432..864..

Therefore the divisors of 1728 are 1, 2, 3, 4. 6, 8 9 12 16

KrnT^' "'
"'

*^ ''' " •" '^^' ^'^' -•---.'

30
14

12

143

(16)

^
J

^'' ^"^.. 3..%..11., ^..13.. 14
^ ^" ? 11.. !i5..l3

JO X 14 X 12 X 143 =: 720720 = !• c. m,



£Nat. Abith.

)000

ast.

>6..192.. 9..

..432.. 864..

N 8, 9, 12, 16,

216, 288, 432,

•.13..lJt
..13

£ZBB0IS£Sd2, 94.]

Dissimilar.

97-9134*2 =
18 •123456*7 =

KEY.

(17)

137

Similar. Similar and Coterminous.

97-913423 = 97-913423423423423

18-12345674567456719-1234567 =

Difference ==

(18)

79-789966677748855

20 ft,.7' ,

19 ft.5 7"

' 1 1'"

8 6 11
391 1

44i%3- sq. yds. = 44-517 + sq. yds.

$2-87i X 44-517 = $127-98+.

(19)

916 acres 3 roods 17 per. 7 yds. = 4437591| sq.yds., and 43
acres 1 rood 2 per ? 7 yds. = 209407| sq yds
4437591i~209^ .1= 4437591.25+ 207407.5=21-19117+

ExBRCiSB 94—Page 233

(1)
(2)

$742-10 X -05 = $37-10^. $1000 X -11 = $110.

(3) r

$734-19 X -10 = $73 '419.

11624-50 X -875 = $i42l.4375,



138 KEY. [Nat. Abith

$994- VO X -125= $124-3373.

(6)

$111.50 X -0875 = $68.03125, or $G8.03f

^^>
.8)

$7135-80 X -0225 = $160-6555.

(9)

$7490 X -10 = $749
$7490 X -17 = $1273-30
$7490 X -27 = $2022-30

$7490^X -46 = $3445*40

(11)

2740 , .^ = 548^

(10)

$^40 X -045 = $33-30 '

$1G80 X -025= $42-00
$42-00-.$33.30 = $S.7o

(12)

040 »i_648roV $847-16 X -16= 135-5456
$1234-17 X -0625= 77-135625

(13)

$17429-40 X -43 = $7494-64,1
$17429-40 X -37= 6448-874

Sum = $403-486225

(14)

68978 X '36 = 24832-08.

1
—

(15)
$13943-52 9o«on \y \h .

$iU.O.,0 _ ,:3043.53 = ,3435.83. m:o''Zo::=,Z

Exercise 95—Page 235.

(1)

11000 X -045 = $45. |I678

(2)

30 X •0225 = |37-76179



[Nat. Abith

i'03i.

'; ../ = 548.

(10)

=5 = $33-30

5= $42-00

30 = $$.70

:$190 •8050

: 135 •5456

77 135625

$403- 486225

= 24832-08.

5)

-17 == 5066

)0G6 = 24734

2)

37-76179,

EX£KCISB894.96.J
KEY.

(3)
(4)

$7531.19 X .0375=1282.419625. $508-60 X .0125=S6.

139

$6-3576

(6)

$7863-50 X .0175=$137.61125.- $878-30 X .025=$21.9575

O)
(8)

$7193.16 X •03125=$224. 78625, $6734.10X-17=:$1144-797.

(9)

$M3X718X •0425 = ^217.$217.67195.

(10)

$1-85 X 8243 X -05625 = $857-7871875.

Exercise 96

—

Fage 236.

(1)

$7893-87 X -02 = $157-8774.

(2)

$8000 X -00876 = $7o.

(3)

$8643-22 X -0125 = $108.04025.

(4)

$78963.80 X '00875 =$090-93325.

(5)

$1987-27 X -0375 = $74-522635.



140 KEY. [Nat AiUTa

$4000

$4000

ExBRciSH 9r—Page 237.

(1)

3960.01728 = $49-38271 = commission.

(2)

(3)

$8066.661 ^ $6-40 = 1260^ barrels.

(4)

$11000 ^ 1 .00875 = $10904.584882 = sum to be invested.

(5)

$13000-M.045 = $12440. 1913 4-— «,,„ X . •

$13000 - $12440-lL= $559 8t86"4. ~ *^^>°r^^*«^•
$12440.1913 4. • <Ko «o o?

^"^^ + = commission.
* ^*" l»liJ + — $3.63 = 3427-0499 yds.

Exercise 98—Page 238.

(1)
(2)

19000 ^0.83 = $10843.373. $8500 ^ Ml :^ $,^57. 6576.

(3)

$17500 -^ 1.0125 = $17283.951 = amo„nf .^ u. .-

$iT283.961 --1.07 = $16153.23 = s7ock7
"""'''•



[Nat Axuth

y be invested,

ssion.

snded ia laces,

ision.

Ibocbcisss 97-99.] Key. 141

$20000 ^ 1.0175 = $19656.0l966= amount to be invested$19656.01965 ^0-97 = $20263.937 = stock remitted

(5)

$200 X 100 = $20000 = par valne of 200 shares.

stock.
"''' ^"''' ^ ''''' = ^'"''^ = cost of

121100 X -00875 = $184,626 = brokerage
$21100 + $184,625 = $21284-625 = whole cost.

invested.

be invested.

e invested,

nission.

$lr657.6576.

iaveistea.

Exercise 99-.Page 240.

(0

$7500 X '0176 = $131.25.

(2)

$8375 X -0075 = $62.8125.

(4)

$6000 X.01875 = $112.50 $5000 X .0117 = $58-50.

(3)

(8)

$^400

(6)

X ^0090= $57. 66

0)

$36000 X. 03 = $1080. $27000 X.0482X4 = $5205.60.

(9)

$4500 X -0035 = $15.75.

(8)

$39000 X -022 =± $858.

(10)

$17800 X .005 = $89.

01)

$12350 X -01? X 7 =$1235.



142
f

^^ Wat. AaiTH.

ExEBCiSB 100—Page 241.

(1)
(2)

$24202 '127.

$17000 ~ 965 = $17616.58. $22750^-94=,

'''
•

(4)

$15000^.0775=$15345.2685.
$33000 ^ .9425=$35013.2625.

1347 X 6

6736 X -Q6

ExBRcisB 101—Page 243.

'

0)

6735 lbs. = gross weight.
404- 1 lbs, tare.

6330-9 lbs. = net at 3i cents per 1!

X -035 = $221-68.

(2)

139? V
11"'''^ lbs. = gross weight.

1397 X '03= 41-91 lbs. = tare.

== 6330*9

1355-09 lbs. = net at $-012 per lb.
X -012 = $16-26.

(3)

^29 X -13 = $16-77.

=1355 -09

31 X 207

207 X 2i

6417 lbs.

4651 lbs.

:

6951ilbs.=

(4)

gross weight,

tare.

net at 5| cents per lb.

•0575 =$342-1968

i

= 595li X



INat. Abith. I fi^aEoisss 100-108.1

(2)
,

t = $24202-127.

5=$350I3-2625.

fll =6330 '9

brzz 1355*09

KEY.

(5)

214 X. 47 = $100.58.

143

= 595li X

ExERciSK
102-.p^e 243.

(1)

$17429-80 X -21- «Q^..
^^^X^l -$3600.2580. $2920.lex.075 = $219.012

(3)

$71342.90 X •25-«7.7oo. .
^^^

^ ^0 — $17835.725 ^oiq »yo .
$»13.73X •2 = $i82.746.

(«)

$34713-19 X .q? — <n->.ot-'^ **•* = $4865 '3527.

Exercise 103—Page 244.

0)

$23900 ^7142300 = $0-0033462^
^•0033462 X 14729 50 f$79"r7j^^^^^^^^

(2)

$100000
..J. 6793000 = $.017262^.*
5-017262 X 18600 I^'^^^^^^^^^^^

(3)

$100000 -^ 5793000 = $.017262 = rate n...„$•017262 X 7500 = $ii;';;f'^°^^'

(4)

$100000 -:. «»yAf»AA«
- . '^"'-avuu iS= ^.017o/;<>



144 or. tNAT. AaiTtt.

EzBBOiSB 104—Pago 252.

, (1) ^

Here P == $723-19, r = -067, and t = 7-32.
Then /. = Prt = 723-19 X '007 X 7-32 = $354-6813036.

(2)

Here P = 857-19, r =± -066, and < = 6} or G'5.

Then .4 = 7^ (1 + rt) = $857-19 X 1*4225 = $1219352775,

(3)

Here / = 11, and r =, -725.

Then n = /r + 1 = u x -725 + 1 s, 8-976*

<*>

Here P = $654-32, /= $234-56, and r = 'Ol

Theu / = — =
234-56

Pr 654-32 X -07
= 5-12112 or 5 years 1 nirlS d<

Here .4 =. $1200, P = $700, and tsz5.

Then r 3=
^—

P

Pt

1200—700

700 X 5
= I = rate pet unit .% 14^ =5

rate per cent.

<«)

Here n = 4, and r = '23.

w—1 4—1
Then ^ =—^= 13 years 15 days.

r -23

Here P = $270, J =; $87 and r = -01
/ 87

Then/=—=
Pr 270 X -07

= 4 years 7/f months.



(Nat. AuTit.

$364-6813036.

11219-352775,

&ZRBOIBE 104.] KEY.

Here P=$G80, i=Ul, and r='ll.
Theu J;=P (l-\-rlj=z G80 x 2-265=$1640'20

O)

Htire ^=$2000, / = 20, and r = -08.

^ 2000
Then P = = ._^ $769-23A.

1 4- ri 2-6 •

145

8-976*

jrears 1 Mr 13 d<

Here n

Thenr

21, and/= 24.

n— 1 21 — 1

24

(10)

= -83^ = rate per unit. .-. 83J =:

rate per cent.

it unit .% 14^ =:

Hero n

Then/

(11)

23, and r = -16.

n— l 23 — 1

16
-=137^ yeara

&JB*

lonths.

^ (12)

HoroP= $679-l^,r= -0775, and/ = 11-73.

Then / = Pr/ = 679-18 X '0775 x 11-73 = $6l7-425C,

Hero P

Thenr.:

(13)

$950, A = $1763-42, and / = 10
A— P 1763-42 — 950

Pt 950 X 10
.-. 8-562 = rate per cent,

E

rate per unit



(Nat. Axuth.

= 17-0544- years, or 17

= 4-07 years = 4 years 25 days.

niL.

unit.



[Nat. Asith.

years, or 17

ears 25 days.

rate peruniL.

ExKKciBJSs 104, 105.] KEY.

ExBRCiSB 105—Page 253.

(2)

147

(1)

11-^2 =5^ cents. 16-r 2 = 8 cents = $0-08.

9 years and 8 months=
-T- 2 = 58 cents

(3)

IIG months, and 116

= $0-58.

(4)

16 years and 3 months = 195 months, and 195 -^ 2 = 97^ cents
= $0-97J-.

(5)

11 years and 7 months = 139 months, and 139 -^ 2 = 69^ cents
=$0-695.

ate per unit.

11.

7647.

5 15s. lOiS^d.

(6)

12 years and 5 months = 149 months, and 149 — 2 = 74^ cents
= $0-745.

0)

3 years and 2 nionths = 38 months, and 38 -^ 2 = 19 cents =
interest of $1 for given rate and time.

$0-19 X 279-40 = $53-086.

(8)

6 years and 7 months = "rn nion+i^" ««'' *»'>•« ^'_ ... i...Mi,,.o, «nti «C7 -7- i = jQj cents =
interest of $1 for given rate and time.

$0-395 X 189.70 = $74.9315.
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(»>

3 years and 11 months =47 months, and 47 ^ 2= 23,^ cents
interest of $l for given rate and time.

$0-235 X 1463 = $343-805.

(10)

II years and 1 months 133 months, and 133^2 = 66 ^ cents-
interest of $1 for given rate and time.
$0-665 X 28967-50 = $10263-3875.

ExBBCiSB 106—Page 254.

(1)
(2

2 -r 6 = J- mill = $-0003.

(3)

74-6=l» mills =

(4)

$0-001<

11 -r 6 = la mills = $0.001i. 27-^6 = 4} mills = $0 004'

(5)

47 >f 6 = 7^ mills =
$0-007f.

12 -f-

6

(6)

® -^ 2 = 4 cents = $9'04.
2 mills = $0-002 and $0-04 + $(

(7)

66 -r 6 = 11 mills = $0011.

•002 = $0,042

Jfiars 2 la'ths

'S)

26 months, and 26 -f- 2 =^- 13 cents =
19 -7- 6 =r 3^V mills = $0-003^ and $0-13 -f

13.

$0-003^ = $0-133k
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= 23^ cents =
Qe.

= 66^- cents=
le.

(2

lis = $0-00 1^.

(4)

lis = $0-004^.

= $0,042

Its = $0-13.

r = $0-133,V.

^i:hoi8ss 106-107.] KEY.

(9)

149

cents =:

7 yearns m'ths = 92 months, an^ 92^2 = 46 cents = $0.46.9.6-1^ mills = $0.00U and $0.46 + $0-001^ = $0461^.

(10)

n years 11 months = 215 months, and 215 -f. 2= 107J.

„ . . $1-075.
'

23 -r 6 = 3g mills = $0-003^1, and $1-075 + $0.003g = $i.078A.

(11)

12 years 7 months = 151 months, and 151^2 = 75^ cents =
$0-756.

17 -r 6 = 2g mills = $0-002^% and $0-755 + $0-002^ ^- $0-757g

Exercise 107—Page 255.

(1)

Interest on $1 for 7 months
Interest on $1 for 17 days

Therefore interest on $l for 7 months 17 days, =^^7!
Then $0-037^- x 917.30 = $34-704516

= $0-035

2^-

(2)

Interest on $1 for 3 months
Interest on $1 for 13 days

= $0,015

2^
Therefore interest on $1 for 3 months 13 days =i^:^Then $0,017^X842-50 = $14.462916

:3)

Interest on $1 for 2 years 11 months - •iRn-i-rK
i „ „^ ^^ ^„^. i^ aa,ya ^~~ ,^

Therefore interest on $l for 2 years 11 m'ths 10 days -'i^.Then $0-l76§ X 57383 = $101.37a6
" '
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(4)

Interest on $1 for 6 years 9 months
Interest on $1 for J9 days

= $0-405

= . 3i

Therefore interest on $1 for 6 years 9 m'ths 19 days = $0'408|

Then $0-408
}, X G42-30 = $262-10545.

(5)

Interest on $1 for 5 years 5 months
Interest on $1 for 1 days

Therefore interest on $1 for 5 years 5 months 7 days
Then $0-32Gi X 1427-875 = $465-7252

•325

= 1^

= $0-326i

< (6)

Interest on $1 for 4 years 7 months = $0-275

Interest on $1 for 16 days = 2?

Therefore interest on $1 for 4 years 7 m'ths 16 days =$0-277^
Then $0-277^ X 709-63 = 197-040596.

Interest on $1 for 7 years 7 months
Interest on $1 for 22 days

= $0-455
02
•5 3

Therefore interest on $1 for 7 years 7 m'ths 22 days =$0-4581
Then $0-458^ X 2463-20=$1129-7877-f$2463-20 =$3592-98771

(8)

Interest on $1 for 9 years 9 months = $0-585
Interest on $1 tor 9 days = 11

Therefore interest on $1 for 9 years 9 months 9 days — $o-586.'.

Then $0-586i X 909-99 = $t;8G-494135.

J'.
>* •



[Nat. Abith. l!:s:ttne!lS£4l07,108.]
Kirtr. 151

= $0-405

3^

ra = $0-408;

= $0-325

= 1^-

'3 = $0-326^

52.

= $0-275

= n
3 = $0-277^

= $0-455

3 =$0-458|

:$3592-9877.

= $0-585

n
3 — $0-586i

(9)

Interest on $1 for 3 years 4 months -

Interest on $1 for 27 days

Therefore interest on $1 for 3 years 4 m'ths 27 days
Then $0-2045 x 68-70 = $14-04915.

).20

4^

•204.1

(10)

Interest on $1 for 3 years

Interest on $1 for 28 days

= $0-18

=T 4^

Therefore interest on $1 for 3 years 28 days =$0-1842^
Then $0-184^ x 742-63 = $137-139.

^

(11)

Interest on $1 for 7 years 4 months = $0-44
Interest on $1 for 11 days = ]S

Therefore interest on $1 for 7 years 4 m'ths 11 days = $0-44H
Then $0-441f x 200 = $88366 + $200 = $288-366.

"

(12)

Interest on $1 for 9 years 3 months = $0-555
Interest on $1 for 9 days == ji

Therefore interest on $1 for 9 years 3 months 9 days = $o-556j
Then $0-5565 \ 743-63=$413-830095-f$743-63=$1157-460095!

I

-Exercise 108—Page 256.

1 -

(1) i

Interest on $1 at 6 per cent, for given time = $0-526f

.

Interest on $1234-56 at 6 per cent, for given time = $0.5261 X
1234-56 = $050-2016.

"

Hence interest on $1234-56 at 7 per cent, for given time=
$650-2016

-I- one sixth of $650-2016 = $758-5685.
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(2)

Interest on $1 at 6 per cent, for given time = $0-126^
Interest on $9876-54 at 6 per cent, for given time = $0-126§ y

987G-54 = $1252-67449. '

Hence interest on $9876-54 at 3 per cent, for given time =r
$1252-67449-f- 2 = $626-337246.

(3)

Interest on $1 at 6 per cent, forgiven time=$0-216S^
Interest on $715-30 at 6 per cent, for given time ='$0-216!^ X715-30 = $154.98166.

^
Henre interest on $715-30 at 8 per cent, for given time=

$154-98166 + one third of $154-98166 = $206-6422.

(4)

Interest on $l'at 6 per cent, for given time=$0-141)L
Interest on $555-55 at 6 per cent, for given time = $0.141V X555-55 = $78.51773.

^

^Z'ol^tl"'''
'" ^^^''^^ ^* 12 per cent, for given time =

$78-5l773x2=$157-03546
; amount=$157.03546 +$555-55=

«p712-58546;

(6)

Interest on $1 at 6 per cent, for given time=$0-0162

'"m6'5ri^I^L'42^^' ^^^ ^^^^- '^' '"^^^ *-^ = ^^'^l^i ^

^ Sm'^i'r' T ^?11^-^.V* ^ ^'' ^^"*- ^«r ^^^«« time =
;iM29 4425 — one sixth of $129-4425 = $107-86875
Amount =$107-80875 + $7766-55 = $7874-41875.

(6)
I

Interest on $1 at 6 per cent, for given time = $0-521|-
Interest on $500 at 6 per cent, for given time = $0-5211 x 500= $260-666|.

J '^ ^

Hence interest on $500 at 16 per cent, for givon time =
ill95Tll

"" ""^^^^^^'^^^J *°*«»^t = $695.111+$500=
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26^
= $0-126^ i(

fiven time =r:

58L

= $0-2l6| X

jiven time=
422.

•14U X

iven time =
-f$555-55=x

: $0'016i X

ven time =
5.

1^5.

I
3-

)21L X 500

on time =2

ll+$500=

EjCKRCtSB 108.] KET*
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Interest on $1 at 6 per cent, for given time = $6*206^.

Interest on $576 at 6 per cent, for given time =z $0*206^ X 5*76

= $118-752.

Hence interest on $576 at 5 per cent, for given time = $118*752

—one sixth of $118-752 = $98-96.

(8)

Interest on $1 at 6 per cent, for given time = $0-151^.

Interest on $2478-91 at 6 per cent, for given time = $0-151^ X
2478-91 = $376-38116.

Hence interest on $2478-91 at 4^ per cent, for given time =s

$376*38116 — one fourth of $376-38116 = $282-285.

(9)

From May 9th to December 11th = 216 days. Interest on $1 at

6 per cent, for 216 days = $0-036.

Interest on $780 at 6 per cent, for 216 days = $0-036 X 180 =
$28-08.

(10)

From August 16th 1851 to June 19th 1852 =t 308 days.

Interest on $1 at 6 per cent, for given time = $0-051
J.

Interest on $1830-63 at 6 per cent, for given time = $0*051] X
1830-63 = $93-97234.

Hence interest on $1830-63 at 7 per cent, for given time =s

$93-97234 + one sixth of $93-97234 = $109-63439.

(11)

From September 3rd 1858 to January 9th 1859 = 128 days.

Interest on $1 at 6 per cent, for given time = $0-021^.

Interest on $6200 at 6 percent, forgiven time = $0-021
J- X 6200

= $132-266.

Amount = $132-266 + $6200 = $6332-266.
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ExEBCiSB 109.—Page 258. ^

(1)

From June 2nd to July 1,7th there are 45 days.

" July 17th to October Gth " 81 "

" October 6th to December 11th " 66 "

" December 11th to March 29th " 109 "
" March 29th to October 7th " 192 "

Whole sum $1217-30 for 45 days = $54778-50 for 1 day.
Ist endorsement 207*80

Balance $1009-50 for 81 days = $81769-50 for 1 day.
2nd endorsement 209-60

Balance^ $79990 for 66 days = $52793-40 fori day.
3rd endorsement 320-90

Balance $479-00 for 109 days = $52211-00 for 1 day.
4th endorsement 421-83

Balance $57-17 for 192 days = $10976-64 for 1 day.

Whole interest = that of $252529-04 for 1 day.

Interest on $252529-04 at 6 per cent, for 1 year = $15151-7424
Hence interest for 1 day = $15151-7424 ~- 365 = $41-5116.

Then interest due = $41-5110

Balance on Note = $57*17

Principal and interest due = $98-6816

•"• •;.,
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are 45 days.

" 81 "

" 66 "

« 109 "

" 192 «

50 for 1 day.

>0 for 1 day.

10 for 1 day.

)0 for 1 day.

54 for 1 day.

14 for 1 day.

: $15151-7424.

= $41-5116.

16

16

Exehoisb 109.] EEY.

(2)

155

From 17th June to 5th September tbere are 80 days.

5th September to 7th December

7th December to 11th June

11th Juno to 7 th February

7!;h February to 19th December

19th December to 1st May

Whole sum $7348-25 for 80 days = $587860-00 for 1 day.

1st endorsement 2463-80

93 "

186 "

241 "

315 "

133 "

Balance $4884-45 for 93 days = $454253-85 for 1 day-

2nd endorsement 392-20

Balance $4492-25 for 186 days = $835558*50 for 1 day.

3rd endorsement 982-20

Balance $3510-05 for 241 days = $845922.05 for 1 day.

4th endorsement 2842-90

Balance $667-15 for 315 days = $210152-25 for 1 day.

5th endorsement 317-23

Balance $349-92 for 133 days = $46539-36 for 1 day.

Whole interest = that of $2980286-01 for 1 day.

Interest on $2980286-01 at 8 per cent, for 1 year = $238422-8808.

Hence interest for 1 day = $238422-8808 -r 365 = $653-2133.

Then interest duo

Balance on Note

= $653-2133

= $349-92

Principal and interest due = $1003.1333

p- -^fT-.-ai^^
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$1800
"108

$1908
114-48

$2022-48
121-3488

$2143-8288
128-(329728

$2272-458528
136-347511

$2408-806039
1800

$608-806 =
1

$700
49

$749
52-43

$801-43
66-1001

$857-5301
60-027107

— '

$917-557207
64-229004

$981-780211
6'S- 725034

$1050-51*1245

73-535787

$1124-047032
700

KEY. [Ka*. Aawa

ExBRoiSH 110.—Page 259.

Principal.

Interest for la t year.
^

Amount for 1 year = principal for 2nd year.
Interest for 2nd year.

^

Amount for 2 years = principal for 3rd year.
Interest for 3rd year.

Amount for 3 years = principal for 4tn year.
Interest for 4th year.

^ ^ ''

Amount for 4 years = principal for 5th year.
Interest for 5th year.

Amount for 5 yeaxb. I
Given Principal.

Compound interest required.

(2)
Principal.

Interest for Ist half year.

Amount for 1 half y. = principal for 2nd half y.
Interest for 2nd half year.

Amount for 1 year = principal for 3rd half y.
Interest for 3rd half year.

Amount for IJ years = principal for 4th half y
Interest for 4th half year.

Amount for 2 years = principal for 5th half v
Interest for 5th half year.

Amount for 2^ years = principal for 6th half y.
Interest for 6th half year.

Amount for 3 years = principal for 7th half y
Interest for 7th half year.

Amount for 3]; years
Given Principal.

$424-047 = Compound interest required.
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or 2nd year,

for 3rd year,

for 4tn year,

for 5th year.

for 2nd half y.

•r 3rd half y.

for 4th half y

br 5th half v

for 6th halfy.

ror 7th halfy

$673-40
20-202

$093-602
20-80806

(3)
Principal.

Interest for Ist quarter.

Amount for 1 quar. = principal for 2nd quarter.
Interest for 2n(i quarter.

$714.41006 AmoTl^t for 1 halfy. = principal for 3rd quart
21-4323018 Interest for 3rd quarter.

^^in^tP^^^ Amount for 3 quarters =: principal for 4th quar.
22-0752708 Interest for 4th quarter.

^'^^Tn^l^^^^
Amount for 1 yeav = principal for 5th quarter.

22-7375289 Interest for 5th quarter.

$780 6551615 Amount for 5 quarters = principal for 6th quar.
23-4196548 Interest for 6th quarter.

^l^^"?Joo ]?^
Amount for 3 half y. = principal for 7th quarter.

241222444 Interest for 7th quarter.

•1970607 Amount for 7 quarters = principal for 8th or
24-8459118 Interest for 8th quarter.

$8530429 == Amount for 2 years required.
673 40 Given Principal.

$179-6429 = Compound Interest required.

(4)
$860
34-4

$89?4
35-776

Principal.

Interest for 1st half year.

Amount for 1 half year = principal for 2nd halfy.
Interest for 2nd half year.

Amount for 1 year= principal for 3rd half year.
$930-176
37-20704 Interest for 3rd half year.

$967-38304 Amount for 3 half years = principal for 4th halfy
38-69532 Interest for 4th half year.

$1096-07836 Amount for 2 years = principal for 5th half year
40-24313 Interest for 5th half year.

$1046-32149 Amount for 5 half years = principal for 6th half y^
j41 -85285 Interest for 6th half year.

$1088-17434 = Amount for 3 years required.
860 Given Principal.

$2281743 = Compound Interest required.
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ExEROiSH 111—Page 261.

(I)

By the table the am't of $1 at G per cent, for 11 years = $1-8983.

Then $1-8983 X 8'3'5 = $1001.0125 =: Amount.

875 Principal.

$780-0125 = Interest.

• w .

By the table the am't of $1 for the given time and rater= $2-77247.

Then $2-77247 X 64398 = $1785-41523 = Amount. •

•
.

64.^-98 Principal.

$1141-43523 = Interest.

< f

By the table the am't of $1 at 6 per cent, for 45 years= $13-76461.

Then $13-76461 X -01 = $-137646 == Amount.
.

•01 4 Principal.

•127646 = Interest.

(4)

By the table the am't of $1 for the given time and rate= $2-28793^

Then $2-28793 X T8-2 = $178-916 = Amount.

78 2 Principal.

$100-716 = Interest.

^ (5)

By the table the am't of $1 for the given rate and time=$2-40662

Then $2.40662 X 777-77 = $1871-7968 = Amount.
777-77 Principal.'

$1094-0268 = Interest.

W
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'ears = $1-8983.

int.

;ipal.

est.

ratc= $2-77247.

Amount. *

Principal.

= Interest.

irs= $13-76461.

tunt.

cipal.

crest.

•ate= $2-28793,

mt.

ipal.

St.

;ime=$2-40662

imount.

rincipal.

aterest.

lilxEaciSBfl 111, 112.J KEY.

(6)

ICO

£U 58. 9d. = X44-2875.
By the table the ara'tof XI at 6 percent, for 11 years = £1-898.1
Then £1-8983 X 44-2875 = X84-0709G = £84 1 5 = Amount.

44 5 9 Princi[»al.

£39 15 8 = Interest.

O)

£32 4s. 93d. =£32-240625.
By the table the amount of £l for the given time and rate
£1-26532. Then £1-26532 X 32-240625 z=

i:40-7947076 = £40 15 103 nearly =-Amount.
32 4 9} Principal.

X8 u 1 = Interest.

i

'

Exercise 112-»-Pagc 262.

^ (1)

Amount of $1 for 7 years at 4 per cent. = $1-31593.
$7439-87 -r 1-31593 = .$5653-697.

•
(2)

Amount of $1 at 5 per cent, for 20 years = $2-6533.
$9193-90 ~ 2-6533 = $3465081.

(3)

£595 10s. 22d. = £595-51
Amount of £1 at 6 per cent, for 3 years = £M9102.

£595-51 -^ 1-19102 = £500.

(4)

Amount of $1 at 6 per cent, for 7 years = $1-50363.
$7X11-11 -i^ 1-50363 = $4729-295.
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£268 Os. 4td. = X268-02.

Amount of £l at 5 per cent for 6 years =: £1*3401.

£268-02 -i- 1*340 1 = £200.

fli!

ExBRCiSB 113—Page 263.

(1)

Here J = $962, r = -04, and f = 1, Whence 1 + rt = 1-04.

ji

Then P =
1 + rt

962

1-04

= $925.

i

(2)

Here J = $2202, r = 06, and t z= 5- 75. Whence I + rt =z

1-345.

jS 2202

Then P = = = $1637-174.

1 + rt 1-345

(3)

Here Jl = $1003-50, r = -06, and t = I year. Whence 1 + r*

= 1-04.

Ji 1003-60

Then P = = = $964-9038.

1 + rt 104

<*)

Here w!? = $716, r = -08, and t = f^ year. Whence 1 + rt =s

l-04j.

716

Then P = -^ = $684-0764.

1 + rt 104|
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ei-3401.

+ rt = 1-04.

$926.

ce 1 4- »' =

1T4.

'^henc© 1 {- rt

164-9038.

DC© I {- rt=:

764.

£B7. 161

Here^ = Jl34,.50,r= -065, and/=H year. iThence 1 +r/=i.022}|.

Then P - "^ « ^2*2-60
""

rXTT "" TTnTTT = 11313.266.
.1 + W 1

.022if

(6)

Here .. = 12400, r= -05, and . = |2| year. Whence 1 + rt= 1-03H.

Then P - -JI. -. 2400

l + n " r^ = ^2324.84.

Here ^= $2202, r = -05, and . = -75 year. Whence 1 +./= 1-0376.
^

$2202 ^ 1 .0375 = $2122.40963+ = Present worth
$2202 « $2122.40963+ = $79:^9036 rDLlo^^^^^

(8)

Here A=$4360, r =-06, and t^ 1,V Whence 1 + r/ = i .086

Then P = .JL - ^'''

l + rt
" T:^ = ^^«^«-^33l7.

(9)

Here
./? = $1647, r == .06, and

/=H year. Whence 1 + r^ =
i-055. .^

Then i. = ^ _ '•"''

l + r<
- r^ =$1661 •m44.

(10)

Here ^=$2060, r =.06, and
/ = 3,V Whence 1 +rf == 1.21a

-en . _ __. ^ __. ^ ,i<,,,.oj„53,

1
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(11)

£Nat. ABirtt.

Here ^ = $2070*90, r = 'OS, and t = l^V Whence 1 + r*=
l-07ii.

-5 20'70'90

Then P = ^^ = = $1918-9806.
l + rt l-OTH

$20T0 — $1918-9806 = $161-019 = Discount required.

(12)

Here .^ = $970-63, r = -08, and ^ = i| year. Whence 1 -f rf

= 1 -OH.
^ 970-63

Then P = = = $904-313.
l + rt 1-07^

(13)

Here in first case^ = $1512, r =-07, and* =-5 year. Whence

J
l+r* = 1-035.

ji 1512
Then P = — ni == $1460-8695.

l+rt 1-035

Also J = 1512, r = -07, and / = 1. Whence 1 + rf = 1 -07,

Jl 1512
Then P = = = $1413-0841.

l + rt 1-07

$1460-8695 + $1413-0841 = $2873-9536= Present worth of

whole amount.

$3024— $2873-9536 = $150-0464= Discount required.

(14)

Here in first case ^ = $440, r = '08, and tzx 1 •26, Whence
l + r< = l-l.

^ 440
Then P = = = $400.

l + rt l-i
^

In second case J = $896, r = -08, and * = 1-6. Whence 1 +
r*=l-12.

Ji 896
Then P = = , =s $800«

l + rt 1-12

$400 + $800 = $1200.
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Hience 1 + rf=

M918-9806.
»

unt required.

Whence 1 + rt

$904*313.
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0«

SxiBOisa 114-^Page26Stf

(1)

Here the time the note has to run is 2 years 3 months 3 days.
uteres of$l at 1 per cent. for 2 yrs., 3 m., 3^days = $0^5805

Interest of $986 at 7 per o.ent. for 2 years, 3 months, 3 days=
$0*1580 f X 986 = $155*8701.

(2)

Here the time the note has to run is 103 days=3 months 13 days.
Interest of $1 at .8 per cent, for 3 months 13 days = $0*022 I

Interest of $640 at 8 per cent, for 3 months, 13 days =
$0*0221X640 = $14-6488.

(3)

Here the time the note has to run is 94 days= 3 months 4 days
Interest of $1 at 6 per cent, for 3 months 4 days = $0*015*

*

Interest of $563*80 at 6 per cent, for 3 months 4 days =
$0'0l6t X 563.80=$8-8328and $563.80-$8*8328=$564.967.

i
• EzBBOisB 115«Page 266.

(1)

Interest on $1 for 93 days at 7 p. c.=$0.0180^, and this taken
from $1 gives a remainder of $0 • 98 19|= present worth of $1

Then $3756 4- 0-9819J = $3824*15.

(2)

Interest on $1 for 6 months 3 days at 6 per cent. = $0^0254^
and this taken from $1 gires a remainder $0 .a745| = present
worth of $1. ..

^ Fi^weat

Then $1147*80 -f 0*9745f =£ $1177.734.
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0)

[NiT. Aaita.

Interest on $1 for 48 days at 3^ per cent. = $0»004f, and this

taken from $1 gi^es a remainder $0*9953^ = present worth

of|l.

l!beQ|n3*90«h 0*995^ = $717*2471.

ill

imi

ill

BzsBOiss 116-^Page 268.

(1) (3)

$200X3=600
150 X 4 = 600.

250X6pl500

600 600)2700(4^ mou^ibs.

2400

ixo = o

. iX3= i

1X6 = 11

*X9 = 2i

1 l)4i

300)— [ =*
600)

4i months

4

(3)

X 2 = 100

40 X 5 = 200

30 X 7 = 210

120 120)510(44 moiiibs.

480

80)

120)

$1000 X =
1500 X 1 = 1500

600 X 3 = 1800

700 X 5 = 3500

1400 X 7 = 9800

6200 5200) 16600(3/^ months^

166v,0

1000uA
6200 Jf
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004f, and tbis

; present worth

fl.

(»)

S« months from 15th January = I5th July, and from Ist July
to 15th July there are 14 days.

Six months frcim 10th February = loth August, and from Ist
July to loth Auguit there are 40 days

Su months from Gth March = Gth Ssptember, and from Ist July
to Gth Septembor there are 67 days

Six months from 8th June = 8th December, and from Ist July
to 8th December there are 160 days.

n
f
1
3

l| monthSf

$3750 X 14
3000 X 40:
2400 X 67:
2250 X 160;

52500
120000
160800
360000

11400 11400)693300(609| days.
684000

9300

11400h
Therefore the note must be made payable on the 6l8t day from

the 1st of July, which is the 31st of -August.

10(3/^ monthSi

0>
A

BxHEoiSB 117 Page 269.

(1)

• Whole stock
: A's stock :: whole profit : A's profit.

1117 X 3000
That is, $4300:$3000::$lll7: = $779-302+=: A's sh'

4300



I
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(3)

[HAT. AvLxa,

Whole stock =s $64*70 + $3*780 + $9860 = $20110.

Whole stock : A's stock :: whole profit : A's profit.

7890 X 6470

Thatis,$20ll0:$6470::$7890: ^=$2538'453+=A's sh.

20110

Again, whole stock : B's stock :: whole profit : B's profit.

7890X3780

That i3,$20110 : $3780 : : $7890

:

=$1483'053+=B'3 sh.

20110

Lastly, whole stock : O's stock : : whole profit : C's profit.

7890X9860

That is,$201 10: $9860: :$7890:— ^=$3868-4934-=0's sh.

20110

(3)

Whole stock : B's stock : : whole gain : B's gain.

80 X 120

That is, $320 : $120 : : $80 : —= $30 = B's gain.

320

Again, whole stock : O's stock :: whole gain : O's gain.

80 X 200

That is, $320 : $200 :; $80 : — = $50 =: O's share.

320

(4)

20 hole stock : B's stock :: whole gain : B's gain.

728 X 1200

That is, $2800 : $1200 :: $728 : = $312 =: B's gain.

2800 i

Again, whole stock : O's stock :; ^vhole gain : O's gain.
| fiso

728 X i(iOO 1

That is, $2800: $1600:: $728;^ ^=$416 = C's gain, | ^44-^

2800 i



VJlT. AfilTU, Emseoisb 117.] KEY. 167

sono.

profit.

5+=A'S8h.

3's profit.

»3+=B'a8h.

D's profit.

34-=0's sh.

gam.

= B's gain.

O's gain.

: O's share.

gain.

=: B's gain.

O's gain.

= O's gain,

Whole stock
: B'a stock : : whole amount to be divided = B'e share

100X2
That is, $3 .. $2 :: $100: -= $66.66§ = B's share.

3
I

Again,whoIe sfk
: O's sfk :

:^
whok amo't to be diyidod : O's sh'o

Thatis,$3:«l
:: $ioo:'.!!ili^$33.33^^0,,3^^^_

(6)

^UOO
= .aoo::.uoo=^i!!il!!^=,3a.,=B.s

Share.
1400

i:ilOO- ;e392f == je707f= O's share.

0)

casks, casks. 180 x 200
900 : 200 :: 180: = 40 casks =: B's loss.

900

180H300
900:300 :: 180:- :=

900

180- (40+ 60)= 80 casks = D's loss.

60 casks= O's loss.

$1800: $800 :: $100 :

I

$1800: $600 :; $100:

(8

100X800

1800

100X600

= $44-44^ = B's snare.

1 onn
•= $33'33^= O's Share.

m xuvu

I
144-443 +$33-331 = $77-777, and $100 -$77-777 _

I
$22-22t= D'3 share,

'
"^



168

6ti :: 120

6 :2 120

6:3 :: 120

KEY.

120X1
!
—

6

120X2

6

120X3
• ^^^^^^^^^• ^""^^^"^"^

6

(10)

PHTAT. Abxtb.

= 20

= 40

= 60

Whole loss = $900 — $540 = $360.

360

8:1:: $360: =$45 = B's loss.

8

:.. 360X2
8:2 :: $360 : = $90 = O's loss.

8

$45-1-90 =$135, and $360—135 = $235 = D's loss.

(11)

1320X6
$12 : $6 :: $1320 :

» = $660= B's gain.

12

1320X4
*

$12 : $4 :: $1320: = $440 = C's gain,

12 '

1320X2
$12 : $2 :: $1320:—= = $220= D'3 gain.

12

(12)

.'?5 4-je2&= £64, and £110—£64= £46 =D'g profit.

D's profit : B's profit : : D's stock : B's stock.

1090x35
Thatis, i:40:£35:: £1090: =£829 6s. 11^d =B'sst.

46

Again, D's profit : C's profit :: D's stock : C's stock.

1090 X 29

Thfttis,Je46 ; £29 ;; £1090

:

= £6^7 3s. 9H4. =s C's St,

49



(Nat. Abxtb.

I.

loss.

O's loss.

I gam.

'3 gain,

'3 gain.

)'s profit.

3ck.

l|-id =B'sst.

! stock.

».J-54.=sC'8St,

EZXBOI8K8 117, 118.] KEY. 169

Exisoisa I18.«-Page 271.

(1)

$857 X 5= $1 785 for one month
J

371 X 7= 2597 for one month > = $6076 for one month.
154 X 11 = 1694 for one month )

347-20X1785
$347-20 : = $102$6076 : $1785

$6076 : $2597

$6076 : $1694

6076

347-20x2597
$34'7-20 : =$148-40.

6076

347-20x1694
$347-20 : = $96-80

6076

(2)

40 X 6 = 240'for one month
30 X 5 = 150 for one month }= 440 for one month.
50 X 1 = 50 for one month

440 : 240 • •

• • $160

440 : 150 • •

• • $160

440 : 50 • •
• • $160

160X240

440

160X150

440

160 X 50

= $87-27A-;B's share.

= $54-54i«i; O's share.

440

(3)

= $18-18i*f;D's share.

£150 X 6 = i;900 for one month
)

200 X 3 = 600 for one month > =£3500 for one month.
125 X 16 = 2000 for one month )

£291 133. 4d. X900
£3500 J £900 :: £291 13s. 4d.: = £75.

£3500: £600 :: £291 13s. 4d.:

3600
£291 13s. 4d.X600

= £50.
3500

£291 13s. 4d.X 2000

JPUSQO -,43000:; £291 I3s. 4d.: =£l6^l3s,4d,
mo
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$4000 X 13 =$48000 for one month
)

3000 X 16= 45000 for one month > =r ^t^ '^^'^oofor one month
6000 X 8 = 40000 for one month S

665X48000
$133000 : $48000 :: $066: = $240; B's share.

133000

665X45000
$133000 : $45000 :: $665 : ='*,225; C'. .u^rn

V 133000

665X40000
$133000 ; $40000 :: $666: = $200 ; D's share.

133000

(»>

66 X 12= 6T2 for one day )

64 X 15 = 960 for one day > = 3072 for one day.
80 X 18 = 1440 for one day )

320X672
3072:672::$320: =$70= rent to be paid by 1st troop.

3072 r ^f 1

320X960
3072: 960:: $320: —=$100= « « « 2nd "

3072

320X1440
3072: 1440:: $320: -=$150= « « « 3rd «

.%72

(T)

Sum of profits= 240 + 800+ 400 = $1440.

Whole profit : A's profit : : Whole stock for 1 m. : A's st. for 1 m.

34560X240
That is, 1440 : 240 :: 34560: = 5760 = A's stock

1440

for one month. Hence, since A's stock was in for 6 months.
TT iit JJ\3 <jpu I \JV -^ \J __ ijp;7UV.

(Continued on next page.)
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rone month

Vb share.

CV^ sliaro."

D's share.

lay.

f 1st troop.

2nd "

Ird «

St. for 1 m.

's Stock

6 months^

lii

EXAHOI3I0 118, lie.]
KEY. 171

(1 Oontimaed.)
Whole profit

:
B's profit:: Whole stock for 1 m. : B's at. for 1 m.

34560X800
1440 : 800 :

:
345C0 :—j^^^= 19200= B's stock for one

month. And, siace B's stock was in for 12 months. 19200-^
13 = $1600 will be bis stock.

Whole profit
:
O's profit:; whole stock for 1 m. : O's st. for 1 m.

34560X400
1440 : 400 :: 34560:-— = $9600= O's stock for.one

month, and hence his stock will be | jOO-M5 =s $640.
i

(8) I

A's profit was $240 for 6 months= $40 for 1 mouth.
B'a profit was $800 for 12 months= $66| for 1 month.* i

O's profit was $400 for 15 months= $26| for 1 month!

Sum of profits for 1 month= $133^
Whole profit for 1 m. : A's profit for 1 m. :: whole stock : A's st.

3200X40
133^ : 40 :: 3200:- = $960= A's stock.

1

3
133.1

3200X661
133^: 66§ :; 3200: = $1600= B's stock.

133^
3200 +26«

133^ : 26| : : 3200 : =$640= O's stock.-

133^

ExBROiSB 119^Page 275.

(1) (2)
$0-12i= selling price. $1-20 = selling price
$0-09 = buying price. $0-87^= buying price.

$0-034 = gain per lb.

$0-03^ X 317 ?=$U-095,
$0*32^= gain per bushel

$0-32^X2 1^8= $694-85,
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(3)

jO-lSxSlTxlS^leiS-lSzrcost of 13 barrels at $0-18 per lb.

$735—618'15 =$116-85 gain.

(4

$3- 15 X 22 xl'7=$l 178- 10 = price of 17 kegs at $3-15 per gal.

$0-37ix ll78-l=$441-7875 =ad valorem duty.

$ll78-10-|-$441-7375-f-$26-33=$1646-2l75=wholeco3t.

$1640-2175—$1«25= $21-2175 loss.

ExBROiSB 120—Page 276.

(1)

Here for every $1 1 expend I wish to receive $1-30, and hence
the selling price will be $3-25 X 1*30= $4-22^.

(2)

Here for every $1 1 expend I wish to receive $1-05, and hence
the selling price will be $1-05 x 13420 = $14091.

(3)

Here for every $1 1 expend I desire to receive $1-15, and hence
the selling price will be $l-15x-ll = $0-1265= 12-ig- cents.

(4)

Here for every $1 1 expend I wish to receive $1-23, and hence
the selling price will be $1-23 x 15-25 = $18-75^.

(5)

fr\y* t\rr£ dCl T n-^^r^^A T

beoQQ the ^elUn^ pripe will lie $0-89x 789Q=|7033-iO,
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1^0-15 per lb.

J* 15 per gal.

ty.

e co3t.

£xBsoi3E 121~Page 277.

(1)

llere the whole gain la $0'87J — $0*60 = $0»27i.

271
That 13, $0*60 gains $0»27j, and therefore 1 ceirt gains =

60

t'^/j = i^ of a cent.

And hence, the gain per cent = H X 100 = ^^ = 45f per cent.

30, and hence

05, and hence

15, and hence

2^g- cents.

23, and hence

ve $089, auQ

<2)

Here the loss on each lb. is 2 cents.

That is, every 13 cents invested gives a loss of 2 cent9.

Therefore every cent invested loses ^\ of 2 rr-jJ^jj- cents.

And hence, the loss per cent= -fj x 100 = 2^3^= 15-,5j per c.

(3)

tiere the gain on each barrel is $1'60.

That is, every $6-20 invested gives a gain of $1*60.

Therefore every $1 invested gains ^fo" of 160 = u\ of a $•

And hence, the gain per cent = ^f X -L^^= 25-8 = 25J p. c.

(4)

Here the gain on each yard is 35 cents.

That is, every $2 • 75 invested gives a gain of 35 cents.

Therefore every $1 invested gains ^h of 3^= -^7% :iz^^of &

dollar.

And hence the gain per cent r= ^^^ x 100= \%^ = 12-/^- p. c.

(5)

Here the gain on every bushel is 9 centfl.

That is. everv 47 cents invested crivea a train nf Q n^tiffl

Therefore every cent invested gains ^ of 9 = ^^y^ cents.

And hence the gain per cent =r -^^ X 100=^= 19^ p. c.
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(6)
\

Here the loss on each lb. is H cents.
That is every 12 cents invested gives a loss of IJ cents.
Therefore cverj cent invested loses ^J^ of IJ =^ of a cent.
And hence, the loss per cent= i X 100 = i-QiJ = 12^ p. c.

(7)

Here the whole gain is $12 7— $93 =: $34.
That is, $93 gain $34, and therefore $1 gains || of a dollar.
Hence, gain per cent= $3i x 100= a^§^ - gg^ p^^. ^^^^^

(8)

Here the loss is $6742 • 50— $6000= $742 • 50.
That is, $6742-50 loses $742-50, and therefore $1 loses .^r^,-.

of 742-50=1^^ of a dollar.
"^"^

Hence loss per cent= $^,^ x 100= aaoa ^^ ^jj^ p^. ^^^^^

(9)

Here $5700 + $275 + $1987.32 = $7962-32 = whole sum
expended.

Whole gain= $8 750— $7962 -32 = $78 7 -60.
That is, $7962-32 gains $787-68, and therefore $1 gains TTn,i^

0f787.68 = ^a/,iti^ofa$.
"^"^

Hence gaih per cent = $^,a£- x 100 = ^V*W = 9-89 or
nearly 10 per cent.

(10)

$4-25 X 723= $3072 -75 is price of 723 yds. f!b $4-25.
$30 /2. 75 X -07= $215-0925 = amount for Insurance.
$3072-75 X -22 = $676-005 = amount for ad valorem duty.
Then whole cost= $3072 -75 4. $215-0925 + $23-70+ $2-70

+ $3- 16 4- $676 -005= $3993 -4075.

Whole gain = $5270— $3993 -4075 = $1276-5925.
That is, $3993-4075 gains $1276-6926 .-. $1 gai^is -^tW-ztttt

Hence gain per cent= lA'JVg'^ x 100 as 81 *9674$ or nearly
82 per cent.

.A:..:...t
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^11 cents.

= i of a cent.

P= 12ip. c.

II of a dollar.

QU per cent.

$1 loses -gr^,-^

sV» pe* cent.

=s whole sum

H gains yy^i^^

,«i^tt = 9-89 or

& $4 '25.

lurance.

'^alorem datjr.

>23-'704-$2-70

925.

8U9 or nearly

EiURcisB 122—Page 278.

(1)

Lose on $1 is 4 cents, or for every $1 paid I receive $0.9^.
Hence cost= $24 • 60 -f. 0-96 =: $25-625.

(2)

hoBB on $1 is 10 cents, or for every $1 paid he receives $0.90*
Hence cost— $23604- '90= $2622 -22.

t

(3)

Gain on $1 is 11 cents; or for every $1 paid he receives $1-11.
Hence cost= $7400 -M • 11 = $6666-666.

(4)

G-ain on $1 is 17 cents, or for .every $1 paid he receives

<*..-* 3789-40X100
$117 : $100 ;: $3789-40 : -= $3238.803.

117

$1-17.

(5)

Loss on $1 is 13 cents, or for every $1 paid I receive $0*87*
2740 X 100

$87 : $100 :: $2740 : • = $3149'426. 1

87

I

£xBBOiS]i 123««pBge 279.

(1)

ft2 ffafna KA MnM*«

ilence$0'6o : $0*10 :: $2 •00 : -
2*00X10

50
=40 centa.

»V'
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U

*l III

III

(2)

2-50X2.80
$2»00 : $2-80 :: $2*50 : =$3-60.

2-00

(3)

8 cents gain 5 cents in 9 months.

Hence 9 mo's : 6 mo's :: 5 cents : = 3J = gain for 6 mo's.
9

3JX12
8 cts. : 12 cts. :: 3i : = 5 cts. gain on 12 cts. for 6 mo's

8

Therefore 12 -f 5= 17 cents = his selling price.

(4)

1-85X-55
$1-60: $1.85:: 10-65 : = $0-6359375 =• what L

1-60

ought to get in order. to sell at the same profit as K.
But L only gets 60 cents, therefore K has the advantage.

70 yds. of cloth at $1-85=: $1-85 X 70 = $129-50.

$129-50-J-$-60 = 216|.

(5)

5 tons of butter at $102 = $102 X 5 = $510

lOi tons of tallow at $135 = $135 X 10i = $1417-50

Total value =$1927-50
Deduct ready money, $600-30

$1327-a0-f.$4-20=:316 barrels.

$1327*20



in for 6 m(ys.

ct3. for 6 mo's.

EXBB0I8B8 123, 124.] KEY.

ExBBciss 124—Page 281.

177

(1)

T oz. X 22 = 154 carats.

m
11

X 21 = 262J «

X 9 = 153 «

36^ 3CJ)569i "
u

73)ll39(15f|caratB.

73

409

366

44

(2)

2 gallons /® 148. = 28s.

z® 12s. = 128.

2

4

9

It

u

ii

(d> 98. = 183.

(cb 88. = 32s.

9)908.

10s.

75 =: what L

16 bushels /S> $1 20 = $18*00
30 «

60 «

83 <•

188

fcb $1-50 = $45-00
/@$1-10= $66-00

/@ $1-75 = $145-26

188)$274-25($1'458

188

86-2

75-2

11-05

9-40

1-650

146

M
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178

12 lbs. /® 60 cents -

16 " /a> '72 " =

22 " /® e& " =

i» " ^ 85 « =

100 " /© 42 " =

EET.

<*>

= 600 cents.

= 1152 "

= 1430 "

= 1530 "

= 4200 "

[Nat. Abxth.

168 168)8912 centa (53^ uents.

840

612
604

168)

EzBBOMB 125--Page 283.

(1)

Prices. Differences. Prices.

126 =
160 —. 35

140— 16

-16 + 110

-26+ 100
= 125

Prices. Differences. Prices.

125
M60 —

""^140-^

160 — 36

15

+ 110)
>= 126.

+ 100)

16 + 110

25

jins, 36 bHSh. ^ $1.10, 16 /® $1*60, 15 ^$1, and 25 fd> $1 -40.

36 bash ^$1'00, 15 /© $1-40, 15/® $1-10, and 25 /® $1-60.
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45 =

(2)

Prices. Diflfereuces. Prices.

/
'

,

60 — 15 3 -f 42 1

50 — 5 7+38

15 + 30

Prices. DiflFerences. Prices.

f

= 46.

45
f 60 — 15

/50— 5--%^

3 + 42
1

7+38 }- = 45.

15 + 30
^ns. l» quarts f8> 42 cents, 3 ^ 60 cents, 5 fd) 38 cents, 5 /S) 30

cents, and 7 + 15 = 22 ^ 50 cents.

15 quarts (^ 28 cents, 3 /S) 50 cents, 5 ^ 42 cents, 15 fd) 30
cents, and 7 + 15 = 22 z® 60 cents.

(3)

, Prices. Diflferences. Prices.

r 18 — 5i

12|= .

i + 12 }=: 12i.

2i + 10

I 14-11
^ns. i lb. fd) 18 cents, i /S) 17 cents, J /S) 16 cents, 2i /S)

15 cents, 2J /5) 14 cents, 5J + 4i + 3i = 13i /© 12 cents, and
2i + li = 4 z® 10 cents.

(i)

Prices. Differences. Prii^es.

13 — S-

J.1J

^12 — 2--

-3+7

-5+5
10.

Jlns. 3 lbs, /® 7d., 3 /® 13d., 2 /<?) 5d., and 5 fdy 12d.
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ExEBOiSB 126—Page 284.

(1)

By Case I we find that 17 quarts fcb 31 cents, 6 /3) 16 cents, 6
^ 19 cents, and 6 /@ 23 cents will make a mixture worth 25
cents per quart.

rrr. . ^ 6 X 87
Therefore 17 qts. : 87 qts. :: 6 qts. : = SOU quarts fcb

17

16 cents, and as there are 6 lbs. at each of the other prices, the
same statement may be used, and the answer is therefore SOf^
quarts fd) each price.

(2)

To produce
fi. mixture worth 7C cents per bushel, we require

45 bushels fd) 80 cents, 5 /S) 37 cents, sind 5 ^ 68 cents.

m, . 5 X 70
Therefore 45 bush. : 70 bush. :: 5 bush. : — = 7Z bush.

45

oats fcb Z*l c«nts.

5 X "TO

45 bush. : 70 bush. :: 5 bush. : — 7^ bush.
45

barley fcb 68 cents.

(3)

To produce a mixture worth Is. per lb., we require \\ lbs. ^
16d., 1^ fcb 14d., and 6 fcb lO^d.

Then n lbs. : 50 lbs. :: li lbs. : 50 lbs. brass fd) 14d,

H lbs. : 50 lbs. :: 6 lbs. : 200 lbs. pewter fcb lO^d.

(4)

By Case I we find that 1 oz. of 20 carats fine, 1 of 21 carats
fine and 3 of 23 carats fine, will make a mixture 22 carats fine.

xuKu. i. ua. . s\j oz, .: i OZ. ; oy oz. or a carats line.

1 oz. ; 30 oz. :: 3 oz. : 90 oz. of 23 carats fine.



[Hat. ^bite

iO}f quarts (d>

re \\ lbs. fcb

181
ExKRoiSES 126, 127.] gjjY.

ExBBoiSB 127—Page 285.

(O

^$1-00 40/@$1.20,40/®$l.60,and 20/®$l.80. But all
ot these added together, will make 120 lbs.

lbs. lbs. lbs. lbs.

168 X 20
Therefore 120 : 20 :; 168 : = 28 lbs., the required

120

quantity ^ $1-00.

168 X 40
120 : 40 :: 168 :__ = 56 lbs., the required

quantity (€b $1 •20.

168 X 40
168 ; — 56 log^ the required

120 : 40

120 : 20

120

quantity /S) $1-60.

168 X 20

^^^ • ~„T— = 28 lbs., the required

quantity /a $ 1-^0.

(2)

To produce a mixture worth 43. 4d. per lb., we require 10 lbs
/3) 58. and 8 fS> 3s. 6d. But these added together make 18 lbs

lbs. lbs. lbs. lbs.

Therefore 18 : 10 :: 27 : ^=15 lbs., the required quan-
18

tity of tea /© 5s.

..27X8
18 : 8 :: 27 : = 12 ibs., the required quan-

18

tity of tea /© 3s. 6d.



182 KBT.

(3)

ISat. AaiTH.

.Z ^ iTo * ""''*"'' """''^ ^''^^ P«^ ^^"«"' ^« require 20
gallons /a $2.40, 10 ^ $260, 10 ^ $2-80, and 30 J$2^90
But all of these added together will make 70 gallons. Therefore
gals, gals gals. "iio

70 : 20

70 : 10

70 : 10

63

63

63

70 : 30 :: 63

gals.

63X20

70
— 18 gallons, the required quantity

of brandy ra> $2*40.

63X10— = 9 gallons, the required quantity

of brandy /Q) $2-60.

63X10
--— = 9 gallons, the required quantity

of brandy /® $2 •80. \*

63X30

j^ = 27 gallons, the required quantity

of brandy ^ $2.90.

;•••

ExBRCiSB 128—Page 289.

1974-80 X f = Je740-55 = £740 12s.

(2)

765-43 X f = £306-172 = £306 3b. B^^d,

(3)

8172-19 X i= £2043-0476 =£2043 Os. llfd.

£U3 IBs. lid. =

ExBBoisB 129—Page 289.

(1)

^743-94583 and 743-94583 -f -p^ = $2479-8194.

! >••• 1-^



ISA.T. AaiTH. SxsBoiAas tN'lSl.] Kirr. 183

n, we require 20

id 30 fS) $2-90.

Ions. Therefore

luired quantity

(2)

i:il9 9s. 8id. = i;il9«484375 and 119-484375 -f § =$318-625.

(8)

i:473 17s. l£d = £473-8572916, and 473-8672916 -f- ^ =
$2030-816964.

luired quantity

[uired quantity

uired quantity

EzBROiBB 130—Page 290.

(1)

1006-90 -i- 4-867 = £206-88309 = £206 I7s. 7jd.

(2)

916-87 ^ 4-867 = £l88-38604 = £188 7s. 8id.

2114-81 -5-4-867 = £434-52023 = £434 lOa. 4Jd.

s.

isd.

ll|d.

£2042( lis. 3d.

i

£777 7s. 7d. z

IXBEoiSB 131—Page 290^

(0

= £2043-5625 and 2043-6635i X 4-867
$9946-01868.

(2)

£777-37916 and 777»37916 X 4*867
$3783-50437.

"$2479-8194.

*ao( i»8. bid. s= £557-972916 and 557'972916 X 4-867

12715^66418.



IH KEY. OifAT. AbitH.

ExBRoisjs 132—Page 294.

(1)

$16785.25X5.04 = 84597 franc. 66 centimes.

(2)

Commercial value of the marc banco = 35 cents.
Add 1 per cent 35

3535
Then $0-3535x4000 = $1414.

(3)

$36678 X 1-0225 =$36480 •755.

(4) .

,The par value of l ruble = 75 cents.
Deduct 2 per cent 15

^35
Then $0 . 735 x 2560 = $1881 -eo.

(5)

Old commercial par of £l sterling

Add 8 per cent
= $4»444 = $4-44444

'35555

Then $4.79999 X 800 = $3839-999 = $3840

• "70000

00.



tKAT. Abith.

Qtimes.

cents.

$4*44444

•35555

Ka.* "70000
r — - *- — v ir

•00.

jaXBBOI8S8l82,lS8.]

x=
84

^5?^Xlyl5IS|X360xiOOO

KEY.

ExBEoisa 133^Page 295.

(1)

XI = 420d.

193d. = 1 franc,

300 francs = 60 ducats.

1 ducat = 360 mRravedii.
X = X'loon.

185

19lX?q«|
— 1664138 mararedis by cir. ex.

42^d.
:

iliooo
:; 272 marayedis : !!!!l!!!!!^!!li';,

16 42^

~n
=153tJ000 marav6di8 by direct exchange.

'''^""3:;2T48'''^''-^^^^^«^ = 2«^38 .aravedia.

*i??' "^'^ 20 maravedis
1U3 piastres 3 reals 20 mararedis.

(2)

To which add 10 per cent, of itself= -iUi

_ ;hrret^^°di7eo:rr„din"" "^ "«^'- •'

258oce!.'.=^\''srr^-'"^*^'«-°»

'*'-+-'truih%r'!i'"«' -- i^ ^^ -its

36 cents = i iaarc.

*3f marcs = jei sterling.

a? =$4888-40

^_ 4888-40 391072 >

'''"•^Ii"^"lir= ^^^^S-"l42 = £ioi5 158. 6d.+=
amount of bill ho receives by remitting through Hamburg.
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<8)

INat. Asrm.

X r=

60 6
18 cents. = 1 franc,
25 francs. = 240d.
180d. = 3milreeB,

5 mllrees. =: 18 marcs ban.
1200 marcs ban= a: J

WX?XlH
= $375 = circuitous exchange or sum he pays for 1200 marks.

1200 X '35 = $420 = direct exchange or sum paid for 1200
marks, $420 -^ $375= $45 ==: gain bj circuitous exchange.

(20) JO

BzRBOjsi 134—Page 298.

(1)

(3)* ** 3 X 3 X 3 X 3 X 3 « 248.

(2)

^0 X aO X 20 X 20 X 20 X 20 X 30 X 20 X 20 X 20
» 10240000000000.

(3)

(1'05)« -. J'OS X 105 X 1-05 X 1-06 X lt05 X l*Ot> s=

l-340095640e25.

(4)

(«)^ « ? X f X f X J X § X « X t -^fi^.

*

a)«-_txjxtxtx i-AV'A*'

(«)



INat. AMJTfi, I BxBBoisss 138-187.] EBT. 187

60 6

for 1200 marks,

n paid for 1200

>U9 exchange.

1^

C 20 X 20 X 20

»X 1*05 s=

/^.

\h

U81^,

EzSROiSB 135—Page 299.

(1)

4« X 44 X 4» X 4' = 4« * » » = V.

(2) (3)

131
' 4- 13* = 13»» « a. 139. (33)» « 3» « » « 3".

{(T* X 73)-s-(Y«x'r«)}6= {(7**3)^(7«*»)} «•*-

(6)

{(53 X 5< X 61' X 59)^ (53 X 6« X S'' X fi'^)]*^

^5«7- 1TJ3 _, (6i«>)» = jBIO « » SB, 530^

• .?^

(1)

195364(442

16

84)363

336

882)1764

1764

ExBRpiai IST^'-^ge 304.

w

•0676(-2e

4

46)276

276

O)

984064(992

189)1740

1701

1982)3964

3964

? ^^^r,,.



188 EBY.

(4)

CSTat. Aaiiar.

(6)

6-OOOOOOOOOoif2'23606

42)100
'84

443)- 1600
•1329

4466)27100
26796

447206)3040000
2683236

356764

(6)

• • . ,

6Q.487129(7'7T7
49

147)1148
1029

1647)11971
10829

15547)114229
108829'

6400

(8)

•0000012321(*OQ1U

21)23
21

221)221
221

•6000OOOO00OO('7O7lO6
4v

• 1407)10000
9849

14141)15100
14141

1414206)9590000
8485236

1104764

K'O
• • . •

»979226e297612001(28347624»
4

48)397
384

662)1393
1124

6644)26826*
t 22576

-66487)425003

395409

664945)2965397
2824725

"6649502)14067261

11299004

66496044)276825720
225980176

664950489)5084554401
6084554401

y%-



(6)

>o('7ono6

ttoEBOiaiss 187-139. J ^jjy^

ExBRoisa 138—.Page 304.

(1)

1 = I and Vf= i.

(3)

6f = 5-142857142867 and -^5^42857142857 = 2-

(4)

m == -4033457249 andVlo334b7249 = .63509.

(5)

189

2-267786.

01(282475249
13^ =- 13-2 and V 13-2 = 3-63318

BxKaoiSB 139—Page 306.

(1)

• • • •

11333311(2626

46)433
411

552)2233 ^

1434
"

5546)46611

46611

(2)

33233344(4344
24

123)623
413

1304)11033
10024

13124)100544
100544



190

(3)

KEY. [Nat. Abitb.

(4)

4234-101230(43'412
31

133)1134
1004

1414)130-10
122-21

14231)2-3412
1-4231

14232 2)-413l30
'340144

22431

888888-8880(888-88

178)1788
1601

1878)18788
16801

18878)1887-88
1688-01

188878)188-8780
168-8801

(6>

248664e ^69(64373
21

/4)386
354

^83)3264
2809

18-8878

..(•

/867)657e *

62e;i

^8723)281969
281969

BaBROisi 140—Page 30Y.

(1)

100«

60?
10000
3600

Difference = 6400 and V6400 = 80.



[Nat. Abitb. (HBJBi irj^iio.}

•

EST.

(a)

60«
808
= 2500
= 6400

Sum = 8900 and V«900 = 94-34 nearly

(3)

24* == 576 -f. 2 = 288 and ^288 == 16-97.

(4)

36« =
20* =.

1296
400

Difference i= 896 and V896= 29-933.

(6)

40«=,
14»

1600

196

191

Difference = 1404 and V1404 = 37-469.
40* = 1600
26' » 676

Difference == 924 and V924 = 30-397
37-469+ 30-397 == 67-866 and 67-866 + 3 « 2a'622.

(6)

1760 sq. yds. « 15840 sq. ft. and ^15840 = 125-867.

(7)

VH1376 =1 376.

(8)

3* »:9
3««9

Sum =»: 18 and vTi = 4-24264.



192 KEY. [Nat. Abitb.

(9)

16* = 256
12* =144

Sum = 400 and V400 £= 20

,1^. (10)

3* + 3* + 3* = 27 and V2T= 5- 196.

(11)

(T[*tf)*=Tkand(l)« = i.

450
Then T^ir : 1 :: 450 : — = 46000.

(12)

8q. acre =,160 sq. perche3. 16 -^ 3-1416 = 60-929462 and
V50'929462 = '7-136.

BxEROiSK 141—Page 311.

(1).

3*X300r
3X9X30=

92=

2700
810
81

3591

62712728317(3973

35712

32319

r •(

39«X300= 456300
39X7X30= 8190

7* 49

464539

3393728

3251773

397* X 300=47282 700

397x3X30= 35730
38= 9

47318439

141955317

141955317



[NaT. Asitb. Aznoisas 140, i«l.] 193

(«)

iO-929462 and

1963126(125

1

1*X300= 300

1X2X30= 60

2«= 4

868

364 728

12* X 300=43200

12X6X30= 1800

6*= 26

2l6126

46026 226125^

•^
;

,
.-•.1' W
m

1«X300:
10* X 300:

10X2X30:
a*:

300

30000

600

30604

• • •

;076890626(1025

1

76890

61208

1028X300=3121200

102X6X30= 16300

6»= 26

dl3B625

16682626

16682625

y



194 KEY* [Nat. Asztb,

w
.

• • •

'»697864103('887

612 ^

82X300= 19200 185864
8X8X30= 1920

' 82= 64

21184 1S9472

882X300=2323200 16392103 1
88X7X30= 18480 1
, 7*= 49

1
i 2341729 16392108

ff>

• •

102503^232(46*8

64

4«X300= 4800

4X6X30= 720
.38503

6«= 36
• :-

5556 33336

462x300=634800
46X8X30= 11040

61 67 -233

82= 64

645904 6167*232



EXMBOiBM IIL] 195

W
179597 •069288(66*42

126

6»X300= 7500 64597

6X6X30= 900

6«= 36

8436 50616

66«X300= 940800 3981 •060

66X4X30= 6720

4«= 16

947536 3790-144

664«X 300=95428800 190-925288

664X2X30= 33840

2«= 4

85462644 190*925288

CO

7»X300=5''14700

7X8X30= 1680

8«= 64

483 • 736625(7

•

343
t

140*736

131-653

as

i

16444

78«X 300=1825200

78X5X30= 11700

6«= 26

1836925

9-184626

9-184625



m
UTat. Amth. I

^

(•)

8«X300=19200
8X6X30= 1440

6«=. 36

20676

• •

•636066'*86

612

124056

124068

I

'

Bimioifiil^ —Pageaia.

(0

4721.

'6609.

iV= • 106263167894-H and V~106263167894 =

(3)

^= •176470688235+ and {^"176470688235 =r

(3)

i Of 2J ss I =: .833333333+ and {^833333333= .941.

(4)

381 S= 2d*76 and y2T76= a-oes

<B)

rr<
82^- =2 32-72 and ^32.7*2 = 3a98.



urAf.iMTB. I
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J

KIT. 199

86

•i

'»
.

I

I = '4721.

= *6Q0d.

J3= »941.

Exnoui 143.—>PAge 818,

(1)

OiM million= 33333344 senarj.

a«=4X300=s 2000
ax3o=aoox4= 400

4<= 24

83233344(244.
18

21233

2424 14544

24»=1104X300=332000
24X30=1200X4= 6200

^ 4«= 24

2246344

341224 22461:44

(3)

6131271*000000
1

1«X300=
1X30X6=

6»=

300
220
44

6131

664 4270

16«=304X300=
16X30=520X6=

6*=

111400
3220

31

641271

114661 600115

166«=32671X300=
166X30=6370X3=

3«=

12016300
20350

11

41164*000

12035661 36131*423

3«=32720Tl X 300=1205625300 3022-356000

1653X30=54010X2= 130020
2«= 4

1205755324 2413*732660

406-422130



m
IKAffUUxss.

!

1X1000=

IX 'X 100=
1"=

11«=121X1000=

11X100=1100X2=
'

3«=

lt2«=2102lX1000=

1120«=2102100X 1000=

1120X100=112000X1=

12=

• •

10221012 '102000000

1000

100

1

J 101

121000

2200

11

200211

21021000

1 |112 '012=^01.

2221

2102100000

112000

1

2102212001

11201«=211010101X 1000=211010101000

11201X100=1120100X2= 10010200

2«= 11

2U020111211

1101

1120012

1101122

11120-102

11120 '102000

2102-212001

2010-112222000

1122-111000122

!«:
Ul •001221101



VSJaULfam»
E2CSBCX61I 143.] KEY.

(4)

199

00122 UOl

'<

2 '102000000

1, «a—nx3oo-^
ex30=290x7=

72=

e7«=c22lX300=
• e7X 30=2/90 X<—

e7^'^--239544X360—

2

«7/X30=3fc60X2=
22=

2i

4"=3lX300=i
4X30=220X4=

4«=

44^=4301X300=

26300
1730
41

teteet»00Q0Q0(e1't2.
92 e

ISeee^

•012=root. 27m 16721T

1

2966300
24£60

84

249 «•000

298£324 24154- 7e4

1

9e44l000
59e00

4

^e49^e04

(6)

14300
1430

31

84/ -408000

57/-979/08

1

•102

•102000

•212001

285-64/le4 '.

.

421030-441200000(44'004
224

142030

•112222000 21311 141244

2340300 231-441

111000122

4402=430100X300= 234030000 231-441200

4400^=43010000X300=23403000000 231-441200000
4400X30=242000X4= 2123000

4«= 31

23410123031 210-141102224

21-300042221



Ih

m
KET.

DXat, Abitjb.

Bznoui 144.-P»g» 8J4

(3)

•••«'::4lb. :Aii8.=3aibfc

(3)

^•KJ)'::$m:jHi«.=$5i45.

(4)

(Y0)« :
(iJ|a). ;. 180 lbs. -Am

.
a43ooo

:
a^o^,,

.. Jy^tr:.^180xax^S^^X,^,=
lo1riTb..

973» = 921167317
46» = 91126
628 = 238328
30« = 27000

80» = 612000
20' :s 8000

M0290864 „a ^iioiwrei= 9»a.s,.
^ "^

=

(«)

8 feet 3 inebea =r 99 inches, 3 feet - »« •- i.

99 X 36 X 31 = U0484 and Vfi04l3= 4T.j3«

Afterthe flrat hw wonnd off h.r portion. th.~ „». ..__. .A* -



OXat, Abitjb.

bi.

£jgBaois«8 141-145.] KEY. 201

Then the whole ball : part remaining : : cnbe of diameter of
whole ball : cube of diameter of part remaining.

That is, 1 : J : :
39 : «»,and hence «= 3 x ^f= 3 x V"^= -90856 X 3 = 2-72668 = diameter of the ball after the first

has wound off her portion;

Similarly after the second has^wound off her portion there
will remain i of the ball, and after the third has taken her por-
tion, i of the ball.

Hence 1 : i :; 33 : x^, whence x = 3 x ^f= 3 x -^.Tzr
3 X -79370 = 2-38110 = diameter after the second has taken
her portion.

1 : i :: 3» : x% whence a: = 3 x Vr= 3 x V^T= 3 x
•62996= 1-88988= diameter after the thirdhas taken her por-
tion.

Hence 1st takes off 3 — 2. 72568 = .27432 inches.
2nd « "2.^2568 — 2-38110= -34458 «

3rd « " 2.38110 — 1.88988= .49122 "

4th " " remaining 1.88888 "

+ 8000) =

nd 2 feet 7

)843.

BzEBOiSB 145—<Page 315.

(1)

V19987173376 = ^41376, and V141376= 37e,

(2)

^308915776 = 676, and V676 =: 26.

<3)

.-xi

-..^ ,

\ I

I roisaia I

V40353607 ;= 343, and {^343= t.

(4)

^387420489 = 73D ^729 = 9, and V9 :9 2.



202 KEY.

(«)

[Nat,A«ith,

'^X34217728 = 512, -^512 c= 8, and ^8 =2.

ExBBOiSE 148—Page 321.

(1)

The mantissa of the logarithm of 8193 (the first four digits;

5 '913443, and the next following mantissa is '913496.

Then from -913496

Subtract.. -913443

Difference, 53 j and 53x217 (remaining digits of given
n\»mber) = 11501, from which we cut off three digits, since we
multiplied by a number of three digits, and since the higliest

digit cut off is not less than 5, weadd unity to the part retained,

which gives us' 12.

Then mantissa of logarithm of first four digits .913443
Add, 12

Mantissa of logarithm of given number^ .913455
To which attach the characteristic 6 and required logarithm =

6-913455.
The mantissa of the logarithm of 7392 (the first four digits)

=•868762, and the next following mantissa is '868821.

Then from '868821

Subtract.. -868762 •

Difference, 59 ; and 59 X 45 (remaining digits of given
number) = 2655, from which we cut off two digits, since we
multiplied by a number of two digits, and since the highest digit
cut off is not less than 5, wo add unity to the part retaine<f

,

which gives us 27.

Then mantissa of logarithm of first four digits, .868762
Add, 2T

Mantissa of logarithm of given number,

(Continued on next page.)

•868789

f't; y^' : •,

,



[Nat.Arith,

=2.

; four digits;

3496.

fits of given

its, since we
the highest

art retained,

its .913443

12

.913455

Jgarithm z=

'our digits)

21.

its of given

}, since we
ighest digit

t retaine<?,

868762
2T

868789

ExsaoiaES 145-148.] KEY.

(1 continued.)

203

To which attach the characteristic 1 and required logarithm =::

1-868789.

The mantissa of the logarithm of 8437 (the first four digits)

= -926188, and the next following mantissa is '926240.
Then from '926240

Subtract.. -926188

Difference, 52 ; and 52 X 42 (remaining digits of given

number) = 2184, from which we cut off two digits, since we
multiplied by a number of two digits, and since the highest digit

cut off is not less than 5, wo add unitj to the part retained,

which becomes 22.

Then mantissa of logarithm of first four digits -926188

Add, 22
*

Mantissa of logarithm of given_number, •9?6210

To which attach the characteristic 1 and required logarithm =
1.926210.

(2)

The mantissa of the logarithm of 2345= '370143, and the next

following mantissa is '370328.

Then from -370328

Subtract.. -370143

Difference, 185; and 185 X 64 = 11840, from which wo
cut off two digits, since we multiplied by a number of two

digits, Tybich gives us 118.

Then mantissa of logarithm of 2345 =: '370143

Add, 118

Mantissa of logarithm of given number= •?70261

To which attach the characteristic 4 an required ) Ta.rithnL=

4-370261.

^Continued on next page.)
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(2 continued.)

[Nat. Ajuxa.

The mantissa of the logarithm of lOOY =&

next following mantissa is '003461.

Then from '003461

Subtract.. '003029

=^ 003029, and the

i

Difference, 432 ; and 432 X 013 = 5616, from which we
cut off three digits, since we multiplied by a number of three
digits, and since the highest digit cut off is not less then 5, we
add unity to the part retained, which gives us 6.

'''hen mantissa of logarithm of 1007 = '003029

Add,
g

Mantissa of logarithm of giren number *003035
To which attach the characteristic 3, and required logarithm ==

T-003035.

(3)

Mantissa of logarithm of 5237 ^Tigoss
Difference from column D = 83 ; and 83 x 6 = 498

Iroin which we cut off 1 digit and add 50

And also a ;tach the characteristic 1, and requured '
•

logaritbm= 1.719133
Mantissa of logarithm of 1294 '111934

Difference from column D =r 335 ; and 335 x 76 =
25460 from which we cut off two digits and add 265

And also attach the characteristic 2 and required

logarithm = ',... a'112189



[Nat. Ajuxu,

)029, and the

}

jm which we

iber of three

IS then 5, we

03029

6

}3035

logarithm ss

Szxsozn 148.] KIT.

(4)

205

Mantissa of logarithm of *0004713 =s •673297

P. P. corresponding to '00000009 = 63
P. P " to '000000008 = 74

Sum,a=: -6733874

Therefore required mantissa = *673387 and required logarithm

= 4-673387.

Mantissa of logarithm of 9136000

P. P. corresponding to 700

960756

33

P.P.

P.P. II

to

to

10 =
2 = 9

Sum, = -96078959

Therefore required mantissa= -960790 and required logarithm

= 6-960790.

• * 719083

8

60

i '.

. 1.719133

• *111934

• 255

2-112189

(K)

Mantissa of logarithm of 4*23400 = •626751

P. P. corresponding to 20 = 20

P. P. "to 9 = 92

Sum, = -6267802

Therefore required logftrithm is 0*626780.

Mantissa of logarithm of 763-1

P. P. corresponding to *02

P.P. " to -009

P.P. " to -0008

P. P. " to -00009

•882581

11

61

46

40

Therefore required Ipgarithm is 2*882598. <MI(g
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ii

^06 XBY.

EziBOiM 149.-.Page 323.

(1)

Given logarithm, '137139

Ni'il lower io table, -137037 = log. of 1371.

Difference
102, Tabular difference = 316

8Jiucir"'"''-'"
«'"' ''" "" "^«"' » "». «*. "•. »0

Hence the digits of tlie natural number are 13713227 : and.mce the characteristic is 4. i.e., one less than the number of

Giren logarithm, •718134

Next lower in table, -718086 = log. of 6225.

Difference, ^^ Tabular difference = 83.

Then 48000-^83 gives 678 for digits in 6th, eth,and 7thplace,.

Hence the digits of the natural number are 6225578, and since

to the left of the dec.m.1 point, the required number is 6.226578.

Given logarithm, -636421

Next lower in table, -636383 = log. of 4319.

Difference,
38, Tabular difference = 101.

^Jheh 38000 ^gi„s 376 for digit. In 6th, 6th, and 7th

Hence the digits of the natural numbef are 4319376, and since
the characteristic is 4, i.e., one more than the number of ciphers
--.._„. _ «,,,^^, p^jjj, ^^^ ^^^ g^g^ g^^^^ ^^ ^^^ ^ ^^^
required number is •0004319376.
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le = 316.

th, 6th, 7th, and

13713227; and
the number of

ired number ia

(2)

Qiren'Iog. -921686 = log. of 8350.

And since the characteristic is 2, i.e, one less than the num-
ber of digits to the left of the decimal point, the required number
is 835.

Given logarithm, •922166

Next lower in table, '922154 =: log. of 8359.

Diflfcrence = ii, Tabular difference = 52.

Then 11000-2-52 gives 211 for digits in 6th, 6th, and 7th
places.

Hence the digits of the natural number are 8359211; and
since the characteristic is I, i.e., one more than the number of
ciphers between the decimal point and first figure. to the right,
tlie required number is '8359211.

iCe = 83.

md 7th places.

5578, and since

nber of digits

ler is 6-225578.

(3)

B = 101.

Bth, and 7tli

376, and since

ber of ciphers

the right, the

Given logarithm,

Next lower in table,

•407968

•407901 = log. of 2568.

Difference, = q*j

Highest P. P. not greater than 67 = * 61 corresponds to 3

for 6th place.

160
Highest P. P. not greater than 160 = 153 corresponds to 9

——— for 6th place.

70
Highest P. P. not greater than 70 = 68 corresponds to——— 4 for 7th place.

2

Therefore digits of required number are 2558394 ; and since
the characteristic is 6, there must be six digits to the left of the

Hence required number is 255839'4. .

• • J
(Continued on next page.)

\
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(3 continaed.)

[Nat. Asm

Given logarithm,

Next lower in table,

•408386

•408240 sr log. of 2660.

Difference, = j^g

Highest P.P. not greater than 146 = 136 corresponds to 8

rf

——— in 5th place.

100

Highest P.P. not greater than 100 = 85 corresponds to 5

in 6th place.

150

Highest P.P. not greater than 150 = 136 corresponds to 8
—

—

in 7th place.

> 140

Highest P.P. not greater than 140= 136 corresponds to 8

in 8th place.

Therefor* digits of required number are 25608588 ; and since
the characteristic is 7, there must be eight digits to thejeft oi
the decimal point.

Hence required number is 25608588.

Given logarithm.

Next lower in table,

Difference, =
Highest P.P. not greater than 61 =r

•416369

•416308 =s log. of 2608.

61

49 corresponds to 3

in 6th place.
12

Therefore digits of required number are 26083 j and since the

characteristic is 3, there must bo two ciphet's between Ihe deci-
mal point and firgt figure^

Hence required nwnber i0 *00360lti



[Nat. Ann

log. of 2660.

»rresponds to 8

in 5th place.

orresponds to 5

in 6tb place.

'espottds to 8

7th place.

esponds to 8

in 8th place.

)588 ; and since

its to thejeftof

9.

: log. of 2608.

>rrespond8 to 3

in 5th place.

; and since the

tween Ihe deci-

GXXAO^BS li9.] K£T. 209

(4)

'811111

•alllli = log, of 754t,

Given logarithm,

Ne:(t lower in table,

Difference, = 3

There is no P.P. not greater than 3 corresponds to in

6th place.

30

Highest P.P. not greater than 30 = 29 corresponds to 6 ia

» 6th place.

ro

6 corresponds to 1— in 7th place.

40

36 corresponds to

in 8th place.

Highest P.P. not greater than 10 =

Highest P.P. not greater than 40

Highest P.P. not greater than 60 =
60

46 corresponds to—- 8 in 9th place.

Therefore digits of required number are 754706168 ; and since

the characteristic is 4, there must be five digits to tho left of

the decimal point.

Hence required number is 76470.6168.

Given logarithm,

Next lower in table,

Difference, =
Highest P.P. not greater than 98 =s

•555565

•556457 = log. of 3593.

98

98 corresponds to 8

in 5th place.

Therefore digits of required number are 35938 ; and since the

characteristic is 0, there must be one digit to the left of the de-*

cimal point.

Hence required number is 3*5938.
i
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Sznoin 160.~i;Age 324.

W (3)

10— 6.631642 ^ 4-368368.

10— 6' 714000 = 9'286000.

10—3^123456= 12-876544.

10 — 7'213149 = 16-780851.

(8)

10-.6'124367 = 3-876643 and 10-2.000837 = 11-99916'3.

BkiBoisi 16l.~Page 821

Logarithm of 61

." 22
« 66

(1)

1-786330

1-342423

1-812913

Snm = 4-940666 = logarithm bf 87230.

II II

m
Logarithm of 62 = 1-716003

•" 734 r= 2*865696
•< 6 = 0-778161

A

Sum =: 6*369160
,

^6-359836 = logarithnT of 229000

J Si: 8

Aug. 229008
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* (8)

\

Logarithm of 35.86 = 1-654610

«« 2-1046 = 0-323169
• « -8372 = 1-922829

= 12-876544. « -00294 = 3-468347

= 16-786851. _

: 11-999163.

7230.

211

sSum = 1-268955

1-268812 rz logarithm of •185706

143 = 61

Ans. «186761

(4)

Lug. of -00008764 = 5-942702

" -86359 =r T-936308

Sam = 5-879010

6-878981

29 =
logarithm of *000075680

6

Jtnm -000075685

19000

8

129008

EioiBOisia 152.^Page 326.

(1)

I. garithoi

1

oi -6734

•0009278

Difference

= 1-828273

= 4-967454

= logarithm ofJ
= 2-860819

2-860817 . r25-8000

2 ?3

And. 725-8033
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Logarithm of 437-89
" 62V35

Differecce

KBT.

(2)

2-G413C5

1-797510

•843855 = logarithm of 6*98

dUv* ABrm.

n

(3)

Logarithm of 33-2 1 7 = i 969495
"

•0007132 = 4-853211

Difference = 6'1 16284

^•^^g276 = logarithm of 130700-0

8 = 2-4

Ads. 130702*4

^#:
(4)

Logarithm of 23 = 1-361728

189 = 2-276462

2-748 = 0-439017,

Sum = 4-077207
Logarithm of 9835267 = 6-992786

4-077207

II

'*<..

Dili^xence s= 2-916579

^2-915558 = logarithm of 823-300

39

Ana. 823*339

21=

Enaoisa 163.—Page 326,

a)

, ,
(Logarithm of 6 = 0-698970.

Then 0'698970 X C = 3-494850 =r logarithm of 312-6.
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6-98

)f 1307000

2-4

s. 130702-4

123-300

39

123*339

J12"6.

(2)

Logarithm of 1.073 t= -030600.

Then -030600 X 6 = -183600 = logarithm of 1-6261.

(3)

Logarithm of -0279 = ?445604.

Then ?445604 X 4 = 7^782416 = logarithm of '00000060692.

(4)

Logarithm of 1-111 = -045714.

Then -045714 X H = -502854 = logarithm of 3-1831.

ExBBoisi 164.—Page 327.

(I)

Logarithm of 913426000 = 8-960673.
8-960673 -5- 7 = 1-2800961 = logarithm of 19-0588.

(2)

Logarithm of 1-61342 = -207747.

•20V747 -5- 11 = -01888609 = logarithm of 1-0444.

(3)

Logarithm of -000007139 = 6*853637 = io"+ 4-853637.

(10 + 4-853637) 4- 6 = 2-970727 = logarithm of -0934817.

(4)

^ Logarithm of -002147 ="3331832 ="7 + 4-331832.

f? + 4.331832) -f- 7 = T-dl88331 = logarithm of -41675.



214 KEY. [Nat. Abitb.

ExiBOiflm55.—Page 328.

14000 = 7 X 2 X 1000 ... log. 14000 = (log. 7) + (log. 2) +
(log. 1000).

V 6 / -r V b. ^; -1-

Log. 7 = 0-845098

^

Log. 2 = 0-301030

Log. 1000 = 3

Sum, = 4-146128 = log. 14000

4-9 =7« ^ 10 .-. log. 4-9 = (log. 7) X 2 - (log. 10).
Log. 7 = 0-845098 X 2 = 1-690196
Log. 10 = 1

\ Diflference = -690196 = log. 49

•00196 = 49 X 4 ^ 100000 = 7* X 2«
-J- 100000

.-. log .00196 = (log. 7) X 2 + (log. 2) x 2 - (log. 100000).
Log. 7 = 0-845038 X 2 = 1.690196
Log. 2 = 0.301030 X 2 = 0.602060

Sum r= 2-292256

Log. of 100000 = 5 and 2-292256 — 6 = ?292256 = log of
.00196.

Since 5 = 10 — 2, the logarithm of 6 = log. 10 — log. 2=1— 0*301030 = 0- 698970.

'1750 = 5« X 7 X 10 .-. log. 1750 = (log. 5) X 2 + (log. 7)

+ (log. 10)

Log. 5 = 0-698970 X 2 = 1-397940

Log. 7= -845098 i

Log. 10 = 1
•

Sum,= 3-243038= log. of 1 750

,

1428-571428 =4 x 10000 .-. log. 1428-57142*8 = (log. i) +
log. 10000.
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+ (log. 2) +

14000

(log. 10).

= log. 4-9

og. 100000).

1196

!060

!256

556 = log of

—• log. 2=1

2 + (log. 7)

: log. of 1750,

(log. j) +

(1 continued.)

Log. j = (log. 1) — (log. 7) = — 0-845098
Log. 10000

1-164902

4

.-. log. of 1428-571428 = sum = 3-154902

•00000112 = 2* X 7 -f 100000000 .-. log. -00000112 r=
(log. 2) X4 + (log. 7) — (log. 100000000).

Log. 2 = 0-301030 X 4 = 1-204120
Log. 7 = 0-845098

Sum = 2-049218 = and log. 100000000 = 8
2-049218 — 8= 6-049218 = log. -00000112

3-0625 = ^ .'. log. 3-0625 = (log. 49) — (log. 16) =
(log. 7) X 2 — (log. 2) X 4.

Log. 7 = 0-845098 X 2 = 1-690196
Log. 2 = 0-301030 X 4 = 1-204120

DiflTerence = 0-486076 =z log. of3-0626.

(2)

49^ =9jj9=32 X 11 X i .-. log. 49i=(log. 3) X 2 + (log 11)
+ (log. i).
Log. 3 = 0-477121 X 2 = 0-954242
Log. 11 = Ij04l393

Log. ^ r= 1-698970

^ Sum = 1-694605 = log. of

363 = 112 X 3 . log 3g3 .-Qq^^ 11) x 2 + (log. 3).

1
Log. 11 = 1-041393 X 2 =2082786
Log. 3 =0-477121

Sum = 2-559907 = log. of 363.

Log. *5 or^ rr: 1=893970, and hj altering the characterlstir we
get 0-698970 for log. of 5.

(Continued on next page.

)
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(2 continned.)

(Nat. Abzth.

Log. 3 = -477121 X 2 = 0-954242
Log. 5 = '698970

1-653212

Log. 11 = 1-041393 and 1-653212 — 1-041393 = 0-611819 =
log. of 4-69.

'*
= 2^ =(ir3)'x^'

"
'

•• "" '-' = '"" "> + ('»«•

Log. 2 = (log. 10) — (log. 5) = 1 — 0-698970 = 0-301030
Logr. 11 = 1-041393
Log. 2 =6-301030

•
1-342423

Log. 3 = 0-477121 X 2 =0-954242 and 1-342423— 0-954242

= 0-388181 = log. of 2-4.

392-72 = 392,8, = -t??^ = 2* X 3^ x 10 ^ 11 .-. log. 392-72= (log. 2) X 4 + (log. 3) X 3 + (log. 10)— (log. 11).
Log. 2 = 0-301030 X 4 = 1-204120
Log. 3 = 0-477121 X 3 = 1-431363
Log. 10 — 1

Sum = 3-635483

Log. 11 = 1-041393 and 3-635483 — 1-041393 = 2-594090 =
log. of 392.72.

293333' =a80^oji^ 23 X U X 10000 ^ 3 .-. log. 293333t= (log. 2) X 3 + (log. 11) + (log. 10000) — (log. 3)!
Log. 2 = 0-301030 X 3 = 0-903090 V ^ ^ ^

I^og. II =1-041393
Log. 10000 = 4

Sum = 5-944483

(Contlnaed on next page.)
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: (log. 3) X 2

1242

970

(212

= 0-611819 =

g. 11) + (log.

= 0-301030.

(2 continued.)

Log. 3 = 0-477121 and 5-944483 — 0-477121 = 6-467362 —
log. of 2933331.

""

19-965 = 113 X 5X 3 -J- 1000 .-. log. 19-965 = (log. 11) x 3+ (log. 5) -I- (log. 3) ~ (log. 1000).
Log. II — 1-041393 X 3 = 3124179
Log. 5 . = 0-698970
Log. 3 =0.477121

Sum = 4-300270

Log. 1000 = 3 and 4*300270 — C •= 1-100270 = log. of 19-965.

3 — 0-954242

.'. log. 392*72

>— (log. 11).
!0

3
•

: 2-594090 =

log. 293333^
I — (log. 3).

ExBROisB 156—Page 336.

(1) ,

Here we have given the first term 4, the number of terms 1

7

and 1h*» sum of the series 884, to find /, the last term.
2f 884X2

Then I = ri= 4:= lOt •- |7= '.00.

n 1'/

(2)

Here re have given the first term 21, the last term 497 and
the uuinbor of terms 41, to find the common diflference.

I — a 497 — 21
7*en d= = 12^= Y^ - 11 ^9^..n—

1

41 — 1

(3)

Here we have given a, I, and rf, to find n, and since o = 12,

/ = 96j and «? = 6, we have

/— a 96 — 12n-_— +1 :=: _ + i c V + 1 -= 14 + 1 = 16.
. a Q
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(4)

Here we have given /, d, and *, to find n, and since / := U0=1, and s = 105, we have '

21 +d
~~

n =
2d

(
2X14+1 V»» 2X105

2X1 / 1 ~"

I (~1\ ^* - 2x14+1

VV 2rf / d ~ 2X1
"

14i-+ V(V)» -^^^10 =

14J + VM^ — 210 = 14J + Vr= 14i + i = 16.

(8)

Here we have given a, rf, and «, to find Z, and since a = ^

rf = f, and « = 1180, we have

^ = — i^ + V2rf« + (a — id)* = — J of « +
V2 xs X Ti8b~4-~(f^ i X t)^ = - i + v^V^T7IF =

(6)

Here we have given a, /, and
/= 170, and s = 4895, we have

», to find d, and since a = 8,

d =
(Z + a)(Z — tf) (170 4. 8) (170— 8) 178 X 162

2s —l-^a 2X4895—170—8 9790—178
2883£'/ = 3.

(7)

Here we have given a, 7, and d, tQ find n, and since a=
/= 27J, and d = 2^^, we have

n= +1 =
• "71 K
I i a ua

—

^ ^u{ V—-+ 1 =—+ 1 —-H-i =. 10 +1 =
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nd since / ±r 14,

=
2x14+1

2X1
+

V)'» — 210 zz

ind since a = ?,.

(8)

Here we have given a, /, and n, to find », and since a
Z= 478, and n = 86, we have *

«= (o+ /)- = (2 + 478)V = 480 X 43 = 20640.

(9)

= 2.

*>>

Here we have given a, /, and d, to find «, and since a = 2,
/= 998, and d r= 6, we have

^ (l+a) (I'-a) /+a (998+2) (998—2) 998+2

2d 2 2X6 a"""
1000 X 996

12
+ H^a. = 83000 + BOO = 83500.

nd since a= S.

(10)

Here we hare given a, n, and rf, to find /, and since a = 5,
n = 11, and d = 2^, we have

/ = a+ (»— 1) d = 5 + (11 — 1)2^ = 5 + (10 X 2Jf) = 5 +
*/= V = 27i.

(11)

Here we have given /, rf, and n, to find «, and since i = 199,
d = 11, and n = 19, we have

s= {2Z— (n— l)d}~ = {2 X 199 — (19 — l)ll}-i2ar=

{398 — (18 X 11) } 'g^ = 200 X -^^ = 1900.

(12)

Here we have given «, «, and /, to find n, and since s

a = 2, and I = 478, we have

2s 2X39840

= 39840,

/ + a 478+2
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(13)

INat.AiuthI^"^

Here we have given s, Z, and a, to find rf, and since s = 83500 1, ^!
I = 998, and a = 2, we havrf |'~ ^

(/ 4- a) (/— a) (998+2) (998—2) 1000 X 996
i =

2«—i / —a (2X83500)~998—2 167000—1000
feis-28 = 6

1

1

(14)

Here we have given «, fl, and rf, to find n, and since s = 3go
a = 2, and rf = 2, we have

'

'

d — 2a
n = - -^

2a—(ZV" 2—(2X2)

2X2
+

N d \ 2d /
j
2 X 26 r(2 X 2)—2V2

J~r"'^v~;rr / =-i+v2io-+7iK"=

- J + V2"60l == -^ i + 16.13226 = 15-63226 days = 15 days.
15 hours, 10 minutes, 27-264 seconds.

(16)

Here we have given s, a, and rf, to find /, and since s = 83500.a= 2, and rf ?= 6, we have '

Z = — 1^4- V2^r+"(« — irf)« = — J X 6 +
V2 X 6 X 8350UT(2-=TX1F== -3 + V100200^+7^1^37

= — 3 + V1002001 =— 3 + 1001 = 998.

Hei

lone si

each i

n=2

Then

Her(

|n= 1

a=

Here

|a= 4,

n={2

(16)

Here we have given *, n, and /, to find «, and since »
n =z 18, find I =t 120, we have

2s 9 V 1 lOK

= $1125,

a = -«*— 7 --

n 18
120 = 125 — 120 =2 6.

Here

fsnd n z

Th

»•;»,, 1 •.(••'«• ">
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(IT)

221

Id since . = 83500 1, °!f!7'
^/""^ *^'^®'' "' ^' *^^ "' *^ ^"^^ ^' **^d >^ce « = 5,

/= 27j, andn= 11 wehave

(/ =
167000—1000

/ — a 27J — 5 22J

» — 1 11 — 1 10

(18)

Here we have a, rf, and n given, to find 5, and since to deposit
id since s = 3G0, |°°® ^^**^® ^® ™"3* ^*lk 5 yards, and the distance travelled for

|each succeeding stone is 5 yards, therefore o = 5, d = 5 andn— oon ' '

Jb=220.

= + |Thens= {2a4. (n— l)cZ}» = {2 X 5 + (220 — ijsjaia
^^^ = {10+ (219X5)} 110 =

1105 X 110 = 121550 yard8= 69i>b mUes.

(19)

Here we have «, n, and / given, to find a, and since « = 39840
In = 16C, and I = 478, we have

'

2s 2 X 39840

«= ^ = •— 478=480— 478 = 2.
n 166

(20)

lOOQ -flT^ITifi I
Here we have n, a, and d given, to find », and since » = 12,

_ QQQ m= 4, and d = 2, we have

1= {2a+(n-l)d}5 = {2X4-|.(12-.l)2}ig2={8+(llx2)}6=

30 X 6 = 180.

(21)

Here we have given a, /, and n, to find », and a =s Li = 24,
{and » = 24. ,

' 'J

= (a 4- /)!! = a4-24^^i = 9fi V TX — <»A^Thens = (a + /)- = (1+24)^ = 25 X 12 = 300,
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^EzBBOUi 167—Page 842.' ^

•#
.

(1)

Here n = 11, a = £1024, and r= 11.
ThenZ=ar-—

1 = 1024 X (I)' ° = 1024 X *^A*/ = Je69049
ri—a ix59049—-1024 it^i^7_io24 ixi^oaa

r—

1

i-1 i

XI 75099 = whole fortune.
i

(3)

Here o =c 7, /= 1240029 and « = 1860040.
s^-^ 1860040—7

Thenr = -= =WW^9'«— / 1860040—1240029 " " '^

«(

(3)

Here n= 12, a= £1, and I = £2048.

rhenr
(l\dr /2048W.T „

rl— a

r—

1

(2X2048)—

1

= 4096~ 1 = £4095.
2—1

Here r :

Then«

(4)

i, n = 8, and / = 106f^.
/(r»— 1) 106^iX[(i)«-ll ^^FXV^
(r—l)r- 1 (3—1) (^)'^

=307«^.
512

IX'iW
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>^i/^4/ = £69049

Here « = 1, n = Y, and r £= 8.

"C""—1) 1X(37—1)
Then « =

r—

1

3—1
= aj^ . 1093.

(«)

Here a =. I, / « 10077696, and n « 10.

Then s =
(ioo77696)Ti5:«.iTi:^

^ —a (10077696) "^— iT^lr

V(10077696)I^- 1 ^-(2l6V^_i g^o^^ 60466176-1

> |v^l0077696^1 ^216—1 6—1
ta. iUie^ftiiA ^ 12093236.

(»

Here a =. 6, / « 3072, and « « 6138.

«—

a

6138 — 6
Then r =3 -, _ _

» — / 6138—3073

•«-..

.

Silf^s.

(«

Here r «2, n = 11, and « =» 20470.
(r—l)«r'»-» (2—1)X20470X2»»

iilCu » ;:=:

r*-.-l 211—1
»> 10240.

20470X1024

2047
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Here a

Then a

(9)

Is., n » 12, and r =» 3.

aCr"—i) 1X(2**—1)

2—1
i:204 i5s.

11^ 409?£

(10)

Here a ss l farthing, r "== 2 and n » 32.

a(r»— 1) 1X(23«—1)

Then < = = « 4294967295 far.

J
r—

1

2 — 1

£4473924 5<. 3$d.

(")

Here a =s 4, Z =f 78732, and n = 10.

(' V-T /''8732W^ VlM83 = 3.

Here a

Then/

(12)

6, r SSI 2, and n «= 7.

or»-»«6 X 2^-1=. 5 X2» 5 X 64» 320.

(18)

5, Z =s 327630, and r ss 4.

r^—a (327680X4)—6

= lai^TU =- 436905.
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(14)

Here « rr 1, r = 2, and n = 64.

a(r»—1) 1X(2"—1)
Then s = =

—

-=18446744073709661615 gr.
r—

I

2—1

18446744073709551615-J-(7680 X 64) =37529996894754 bush.

$1'60 X 37529996894754 = $56294995342131

(16)

967295 far. ^ Ilcnro r= 3, n= 10, and s = 295240.

(r—l)«r»-i (3—1)X 295240X39 2X^95240X19683

r»—

1

310—1

= 196830.

59048

.. /"'S

06)

K64»320.

Here a = 1, 2= 2048, and n= 12.

?»^i— a**^ 2048"'"^— W^
Then » =

Z«-i — a»-T 2048"^"^^— l'»^2-^=T

V^(2048)»«—

1

2i«—1

i/2048—

1

2—1
= 2>^-'>l = 4095.

11)

r^& =s 436905.

Sere «^ 5 r ^ 4 and n ^ 9,

Then /= ar» » = 5X49"^ = 5x48 =: 5x65536 = 327680*
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ExEBGisB 158.—Page 344.

IJSAX0 Aaau.

(1)

Here a= f , and r = g.

Then » =
1—

r

1-i

_ f __

(2)

Here a =^, and r^z^^

a

Then s =
4

1-1

4
- = 8.

i

(8)

Here a= -^^„-, and r= j^.

a

Then s =
fo^«r

1—

r

1"—r^i

Here a = tJ-oWjt and r= r^y^*

Then .* s
T^'^o^^ tf

1—

^

I—rrkc

•

9 9~

«

1
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ExEBoiSE 159.—Page 345.

(1)

Since there are 9 means and 2 extremes the number of terms
is 11.

l-^a 92—2
Then d = = = ^ = 9.

n—.1 11—1
l8tterm = 2; 2n(i = 2+ 9 = ll; 3rd = 11 + 9 =20; 4th

= 20 + 9 = 29; 5th = 29 + 9 = 38 ; 6th = 38 + 9 = 47;
and so on.

And series is 2, 11, 20, 29, 38, 47, 56, 65, 74, 83, 92.

(2)

Since there are 4 means and 2 extremes the number of terms
is 6.

I—

a

50—

7

Then d = =: -«__>.^ --13 oa
n—

1

6—1
1st term = 7 ; 2nd = 7+ 8^ = 15'

; 3rd = 15g + 8g = 24^

;

4th = 24^ + 8g = 32|; 5th = 32|^ + 8| = 41| ; and 6th=
41§^ + 8| = 50.

And series is 7, I5g, 24|, 32^, 41^, 60.

(8)

Since there are 8 means and 2 extremes the number of terms
is 10.

Then r = ^-^ = (roW^°-'' = (H# = J,

1st term = 409C ; 2nd = 4096 X I = 2048 ; 3rd = 2048 X i— « v«^
,

,.,« — xw-i^ A i = uia ; oin = oia X I = 256, and
soon.

And the means are 2048, 1024, 512, 256, 128, 64, 32, r d 16.
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(4)

Since there are 7 means and 2 extremes the number of terms

is 9.

— V* = (2a.l|jfiSi)9^ =: (letSGie)^ = G.

1st term = 14 ; 2nd = 14 X 6 = 84 ; 3rd = 84 X 6 = 504
;

4th = 504 X 6 = 3024; 5th = 3024 X G = 18144, and so on.

And the means are 84, 504, 3024, 18144, 108864, C53184, and

3919104.

4d. X 8 = 32d. = (( ti ti

2d. X 24 = 48d. = (( It It

EzBBOiSB 160.—Page 347

(1)

Assume 4 to be the number of men.

Then 2X4 = 8 = number of women.

And 8 X 3 =: 24 =: number of children.

6d. X 4 = 24d. = amount received by the men.

women,

children.

Sum, = 104d., but it should, by question, = 78d.

78 X 4
Then 104 : 78 :: 4 :

——= 3 = number of men.
104

3X2=6=namber of women, and <>x3=18=:number of child-

[ren.

(2)

Assume £8 to be the price of the harness.

Then £8X2 = 16 = price of horse.

Andi;8+i)16=i:24X2 = 48= " chaise.

Sum, = £ 72, but it should by question= £^0.

8 X 60
Then £72 : £60 :: £8 : = £6 13 4 = price of harness,

72

£6 13 4 X 2~ 13 6 Srr

£6 13 4 4- £13 6 8 = £20 X 2 := 40 =
4(

ft

horse,

chaise.
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aber of terms

79616)^ = 6.

t X 6 = 504
;

1, and so on.

r, 653184, and

iinen.

women,

children,

, = 78d.

men.

iber of child-

[ren.

[he harness.

BstiontrileO.

ce of harness.

" horse.

" chaise.

(3)

Assame 20 as G's age.

Then 20 X 3 = 60 = B's age.

And 60 X 2 = 120 = A's ago.

Sum = 200, but by question it should = 140.

20 X 140
Then 200 : 140 :: 20 : = 14 = C's age.

200
14 X 3 = 42 = B's age, and 42 X 2 = 84= A's age.

(4)

Assume 100.

One fourth of 100 = 25 and remainders 100 — 25 = 75.

One fifth of 75 = 15 and remainder = 75— 16 = 60, but it

should by the question = 72.

100 X 72

Then 60 ; 72 :; 100 : . = 120.

60

(8)

A can do the work in 7 days .•. he will do \ of it iu 1 day.

B " « 5 " .'. « j. « «

" "6 " .'. " 4 " "

Then all working together will do J + ^+ ^ = ^l in 1 day,
1.

Therefore to do the wholo work it will take them—— =^^? =;
107
sto

118? days.

(6)»

A and B working together can do it in 10 days .*. they will do

i'^ of it in 1 day.

A can do it in 15 days .•. he will do i\ of it in 1 day.

Therefore A) — t^a == a^ = amount done by B in 1 day.

Then if he does iht in 1 daji it will take him 30 days to do the

whole.

*The mode ofworking these questions by position is so simple that they
cannot trouble any one ; it has therefor^een tiiought advisable to work
them by simple analysis.
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The first pipe empties the whole of it in 1 hour.

The second pipe empties i of it in 1 hour.

The third pipe empties J of it in 1 hour.

Then all these pipes running together will empty 1 + i + i
= V" i^ 1 hour.

Therefore to empty the cistern it will take 1 -J- V^= ^ hours,

(8)

Assume 84

One third of84= 28

One sixth of84= 14

One seventh of 84= 12

Sum = 54, but by question it should = 27.

84X27
Then 54 : 27 :: 84 : = 42.

54

(9)

All 5 mills working together will grind 7+5 + 4 + 3+1
= 20 bushels in 1 hour.

Therefore to grind 500 bushels it will take them 500 + 20 i
2*5 hours.

(10)»

One pipe fills ^ of the cistern in 1 hour, and the other
empties ^^ of it in 1 hour.

Then jS — t^s = s'e = part of tho cistern filled in 1 hour
when both are left open.

And if ^Q of it is filled in 1 hour, the whole will be fiUed in
1

— = 36 hours.

36

See note on page 227.
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l + i + i

: ^ hours.

d = 27.

+ 3+1

9 + 20i

he other

n ] hour

fiUed ii;

Assume 60

BXEBOISB

: father's

161.—Page 352.

age, then 15 c=: son's.

5)55

11
10

— 1

10

Assume 100 for father's age, then 25 = son's.
5

5)95 JJ

19
20

+T
Errors. Assumed numbers.— 1 X 100 = 100
+ 1 X 60 = 60

Sum of errors = 2 Sum of products = 160
Therefore result required = 160 -f- 2 = 80 = father's age, and

' of 80 = 20 = son's age.

(2)

Assume 80

34

46
3

138
80

58

i of 80 = 20

+ 38

Assume 44

34

10
3

30
44

— 14
iof44 = H

(Coutlpiuod on i^ext page,)

-2§
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(2 continaed.)

Errors. Assumed numbers.
/ — 25 X 80 = 2000

+ 38 X 44 = 1672
Sum of errors = 63 3672

Therefore result required = 3672 -~ 63 == 58?.

(4)

and 7

2 X 7= iT

and 3

2X3=^^6

Assume 18

One half of 18 ==T
U

— 5
Assume 22

Onehalfof 22 =Tl
6

' +T
Errors. Assumed numbers.— 5 X 22 == 110
4- 5 X 18 ==: 90

Sum of errors = 10 Sum of products = 200
Then 200 -J- 10 = 20 = one number, and 25 — 20

=3 other number.

(5)

A.

Suppose 8

221

180
132

8)48

+T
. 6

36
72

3)36

B.

6
9
12

15
18

21

24
27

132

A.

Suppose 6

22|

135
81

B.

6
9

12

15
18

21
6)54 —

8

la"

12

9 — 6 ss 3 s: diflference of errors.

81
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0)

Assume 30.

J of 30 = 16; lof30 = 7J;

i of ?0 = 6; and ^ of 30 = 5

;

15 X '7J X 6 X 5 = 33'75;

3375 — 6998^ = — 3623'4 = error.

Assume 60.

^ of 60 = 30; i of 60 = 15;

k of 60 = 12 ; and ^ of 60 = 10.

30 X 15 X 12 X 10= 54000.

54000— 69981 = + 4'7001-6= error.

30* = 810000, and 60* = 12960000
— 3623-4 X 12960000 =46959264000

+ 47001-6 X 810000 =38071296000

Sum = 50625 Sum = 85030560000

85030560000 -^ 50625 = 1679616

4th root = square root of square root.

V 1679616 = 1296, and Vr296 = 36 = required number.

Note.—For reason why wo multiply by the 4th powers of the assumed

numbers and then take the 4th root of the quotient, see Arith. page 353,

Ilxample 11.

It may, however, perhaps bo clearer from the fbllowing illustration

:

Let X= the number required.

' X X X X x^

Then—X—X—X—=—= e998|

2 4 5 6 240

.-.«* =1679616

..a? = V 1679616 = 86. t

(8)

Suppose A had 9s. at first.

Then 9+1 = 10; 10-=- 2 = 5; 6+1 =6= what B had at

first.

6 + 1 = 7, but should = 9 — 1 = 8.

Error = 7 — 8 = —1.
Suppose A. had lis. at first.

Then 11 + 1=^ 12; 12 + 2=6; 6 + 1 = 7 = what B had at

first.TIT O U.,4- eiUAtilA —=.11 T = 1ft

Error = 8 — 10 = — 2.

'Continued on next page.)
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(8 continued.)

Errors.

— 2 X 9 = 18— I X 11 = 11

Diff. = 1 diff."^
1-7-1=1= shillings A had at first.

7-fl=8;8-i-2 = 4;4+l=5= shillings B had at first

(9)

Assume 24 and 6.

9A2- + V + V = 24.

t+iof6 + | =9.
24— 9 = + 16 = error.

\ Errors.

+ 15 X 20

+ 5 X 24

Assume 20 and 10.

V + ¥ + V = 20.
A/ + i of 10 + 1^ = 15.
20 — 15 == + 5 = error.

300
120

:^ Diflr. = 10 diff. = 180

.
180 -r 10 = 18 = one number.
30 — 18 =! 12 = other number.

(10)

Suppose 1st horse to be worth je20.

20 + 50 = 70
; 70 ^ 2 = £35 = value of 2nd horse.

Thpt fn
^

In'
^""^ ^* ^'^o^ld equal 60, i. e. (20 x 3).

j-ueu Du — ao = — 25 = error. •

Suppose 1st horse to be worth £60.

f^M'^J^^ .7/1 10
;
£1 10 4- 2 = £55 == worth of 2nd horse.

lou — luo = + 75 = error.

Errors.

+ 15 X 20 r= 1500— 25 X 60 ==: 1500

3000 -2- 100

je30 4- £50

Sum = 100 Sum = 3000

: £30 = value of 1st horse.

£80 ; ^80 -^ 2 =;s £40 ^ value of 2nd horse,
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had at first

id 10.

^ = 20.

+ ^^ = 15.

• 5 = error.

Snd horse.

d horse,

11)

Suppose there were 11 beggars.

II X 4 = 44 ; 44 4" 6 = 50 = number of pence he had.
11 X G = 66; 66— 12 =54 = « « "

54 — 50 = -}- 4 = error. '

Suppose there were 12 beggars.

12 X 4 = 48 ; 48 + 6 = 54 = pence he had.
12 X 6 = 72

J
72 -i- 12 = 60 = pence he had.

60 — 54 = 4- 6 = error.

Errors.

+ 6 X 11 = 66
+ 4 X 12 = 48

Diff. ~ 2 diff. =s 18, and 18 -r 2 =^ 9 = number of beggars.

ExBBOiSB 162.—Page 357.

(1)

Here P = $713-29, r = -045, and t = 14.

Then Jl = P (1 + ry, or log. ^ = log. P + log. (1 + r) X /

= 2-853207 4- (-019116 X 14) =- 3-120891 = log. of .^n«.

Hence amount = $1320-96.

Here n = 7, r = -015.

log. n.

Then t =

(2)

•845098

= 130-698 payments, and

I

log. (14- r) -006466

130*698 ~- 4 = 32'674 years = 32 years 8 months 2 days.

(3)

Here J = $1111-11, P = 111-11, and r = -08.

log. J — log. P 3-045757 — 2-045753 1*000004

Then t = ' = <— =—>—

—

log.Cl+O -033424 -033424

is= 29-913 years = 29 years 11 months.
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(4)
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Here ^ = $3333-33, P = $222-22, and t = 120.

fp, , I

*^ log. ji — log. PThen r=^*l i ; or log. (l + r) = ^

^/ P *
3-522878 — 2-346783 M76095 .

120 120

= 10228, r = -0228, and rate per cent. = 2/^,

= -0008007, Hence 1 + r

10-2446 years =s 10 yrs.

Here n = 2 and r = -07.

log. ji. 0-301030
Then t =. =

log. (1 + r) 0029334
2 months 28 days.

(6)

Here J = $100, r = -0225, and t » 28.

Then P =__, or log P = log. ^ - log. (1 + r) X t

eIIcoFI ^J'es'''''
X 2«> - 2 « ^-2^0592 == 1.729408.

(T)

Here P = $2468-13, r = -0375, and t = 26.
Then A=P(l + ry, or log. ,^1 = log. P + log. (1 + r) X t
Log. .^ = 3-392368 + (0-015988 X 26) = 3-392368 + 0-415688= 3-808056.

Hence J ^ $6427-705.

(8)

Here ./? = $7137-40, r = -0425, and t = 22.

Then P =——, or log. P = log. \^^ log. (1 + r) X t.

Log. P = 3-853540 — (0-018076 X ?2) = 3-853540 — 0-397672= 3-455868,

^ence P = $2856- '?2?,
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log. P

Hence 1 + r

(16)

Here n = 19, and r =: '0525.

log. n 1-278764

Then t =^ _ =
log. (1 + r) 0022223

28*7722 years = 28 years 9 months 8 days.

= 57-5445 payments =

ars =s 10 yrs.

1 + r) X ^.

= 1-729408.

(1 + r) X t.

38 + 0-415688

•— 0-397672

BxBROiSB 163.—Page 360.

(1)

Here r= '03, a = 500, A = 8365.

Formula IV. i =

i%rA ),
+(2-r)«S-(2-r)

2r

( 8 X -03 X 8365 >

V 5 + (2 - .03) ^ >- (2 - -03)

I 600 >

2 X -03

2007-6

V 2 + 3-8809

500

>— 1-97.

•06

V(4'0152 + 3-8809) —1-97 V'^'S^^l — 1-97

•06 '06

2-81 — 1-97 '84 84

:——=— = ——=14 payments= 7 years.

•06 -06 6

(2)

Here a = 1 12-50, r = '015, t = 44.

/ (? - l)r\

Formula I. .^= ctf ( 1 -^ I

= 112'50 X 44 /l 4-

\

(44— 1) X *015

2 A

= $6546'375.

(T-l);

I = 4950 X 1'3225
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(8)

INAt. AaiTn.

Here a = 300, A = 1680, and f= 6.

Formula m. , _ ^ ^-^""^ ^ _^ f^gSO- (300 X K))

af(^— 1) 300x5(5 — 1)

_ 2 (1680 -. ISOO)
__ 2 X 180 3G0

300X6X4 ""~^o7"^6"o^'="®^
.-. Rate per cent= '06 X 100 = 6.

(4)

Here ^ = 2080, r= .04, and / = 16.

Formula II. a =:
^ "^

_ ^ X 2080

* A,!/^"'"^^""^^''^ 16 (2 + (16-1) .04]

-..
'^leO

^ 4160 ^416O__41G0O

^ *100 -. 1 payment or rent for half a year, hence yearly
rent = $ioo x 2 = $200.

Exercise 164 Page 366.

»* Here r =
Then a =

(I)

•04, and » = $3000.
:rr = 3000x-U4 = $120.

(2)

llere a = 563, and v = 11260

Then r =— = .

V 11260

per cent. = 5.

—
jf^o

ss= '06, and hence ratd

I 'I
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(3)

239

Here a «

Then v =

75, r » -OSj-and s = 14.
a 75

r(l + r)$ -05 X (l-05)»*
log. r =. log. 75 — |(log. 1-05 X 14) + log. -OM= 1-875061 — (0- 021189 Xj4 + log. -05)

= 1-875061 — (0-296646 4- 2-698970.)= 2-879445.
.-. V = nat. number corresponding to the logarithm 2*879445,

which is $757 '608.

(4)

Here a = $90, r = -04, ^ =r 12, « « 7, and .-. s + t = 19.

Formula VIII. t> =. —. )

,
r ( (l+ry (1-fr)**'

90
J^ t> »000r 1^ ' ' 1 ^

•04^(1 -04)1^ (l-04)'9 i
~~< 1 -60101

"
210682)

2250 X (-624605 -- 474649) = 2250 X '149956
=$337 -401.

(5)

Here a =1500, and r= -05.

a 1500 150000
Formula IX. t; = — = = , , =:= $30000.

r -05 5
•

« 20 X 1500 or 20 years* purchase.

.
(«)

Here a =:= 22, v r= 308-d4l66, and r r= -04.

log. a— log. (a—' »r)
•Then Formula Vll.f «

;

log. (1 4- r)
log. 22— log. (22— 308-6416 X -04)

log. (1 -04)
1-342423— log. (9-66425) 1-342423 ^ 0-:;:4707

0-017033
A.or rrfr-i e*

0-017033 17033

0-017033

= 21 +
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Here a a= 154, i = 19, and r :±= -06.

Formula V.

[Nat. Abitb.

a( 1 )

«= -< 1
[

ri (1 + ry )
154 ( 1 > 15400 ( 1 )= X 3l- > = X \l

[
•06 ( (1-05)19 ) 5 ( 2-5269 )

= 3080 X (1 — -39574) = 3080 X -60426 = $1861 -12 4
(8)

Here j1 == 600, t= 40, and r =» -0375.

Ar ^ 600 X '0375

Formula II. o =s -^_ ss —-^
22-5

(l + r>—

1

22-5
(1-0375)* 0—1

2250000

4-36034—1 3-36034 336034
= £6-6957 = £e 13s. 10|d +.

1 (9)

Here o = 8, A =r^ 187-315625, and r = -03;

log. (^Jr + a) — log. a
Formula IV. t =

log. (1 + r)

log. (187-315625 X ' 03 + 8) — log 8

log. 1-03

log (5-61946875 + 8)— log 8

log 103
log. 13*61946875 — log. 8 1 134160 -903090

log 1 -03

T)-231070

0-012837
231070

«=18.

0-012837 12837

(10)

Here n =s 74, r = -04, and t = 30

Formula I. A = a{tl + r) «— 1) } 74 X {
(l'04)3o — 1

}

r -04

74 7400
=—. X (3-24332 — 1) = X 2-24332 = $4150-142

-04 4

Bj Table, page 362. Amount of $1 for 30 years, at 4 per cent.

=$56-08494
Then $5608494 X 74 =r:$4150'28.

r-..-. •
'
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2-5269 )

$1861 -12
-I-

SOO X '0315

•0375) *o—]

14

>3090

04)30—1
}

•04

= $4150^142

; 4 per cent.
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Exercise 165—Page 367,

EXAMINATION PROBLEMa

FIRST SERIES.

(2)

$7580 X -19 = $1440-20, and $7580 — $1440-20 = $6139-80.

D is to have one third as much as A, B, and together, there-

fore he will hare one-fourth of the whole. ^

= $1534-95 = D's share.

$6139-80 -— $1534-95 = $4604-85 =:: amount to be divided

among A, B, and C.

B is to have $90-90 more than 0.

A is to have $111-11 4- $90-90= 202-01 « « « '

-^ of $6139-80

$292-91

$4604^85 — $292-91 = $4311-94 = three times O's share.

$4311-94 -- 3 == $1437-31L = C's share.

$1437-311- + $90-90 = $1528-21^ = B's share.

$1528-21^ + $111-11 = $1639-32J- = A's share.

(3)

A and B working together can do the work in 96 hours,

therefore in one hour they will do -^-^ of it.

A by himselfcan do the work in 192 hours ; therefore in 1 hour
he can do jh of it- ^— -thz = rh = P^^t B can do in one
hour. Therefore he will require as many hours to finish it as

T^y is contained times in the wholo, i. e. 1 -J- yIy = 192 hours.

Then 192 -7- 14 = 13^ days.

(4)

£179 14s. 8£d. = $7l8-94-iV = $718-94583. .

$718-94583 -^ -00000048 = $71894583333^3 -5- 48 =
$1497803819-4444.

(5)

77
30

^^..18..o0..xt..^^..27

3Q %.. ^ it.. 5^

77 X 30 X 36=83160 = 1. c. m,

Q



242 KEY.

(6)

[Nat. Arith.

Here n «= 20, and r == '0525.

Then t =
71— 1 20

•0525

19

•0525
— 361 '9048 years

361 years 10 months 25 days.

0)

7342163 octenary= 7/0e57 duodenary, and 61361 nonary =
le454 duodenary.

ItQebl -r le454 = 40-38 duodenary.

(8)

783^ == 3^ + 10 X 8 + 10 X 10 Xt.

lbs. oz. dwt. grs. lbs. oz. dwt. grs.

43 8 17 II X 3i = 151 7 11 2^
10

433 2 14 14 X 8

la
3465 9 16 16

4332 3 5 20 X Y = 30325 11 20

33943 4 8 14^

(9)

Here o = 1, and r= i^.

Then S =

2^

1 1

(10)

ft

3 3

^ of? of 192 J =64 4-
I

64-5- — =;64 -5- -
^6

2

T-= 64

2

X 4' 129-i-

u^J. ! ..ii..fta..
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18 years

nonary =

grs.

16

20

14i

64 -5- -
^6

ExfiRCISB 165.] KEY.

(11)

243

Logarithm of 129140163 = 8-111061.
8-111061 -r IT ='47n21 =logarithm of 3.

(12)
Suppose 48

18

Suppose 36
18

66
84

54
63

— 18 — 9

Errors. Assumed numbers.
— 18 X 36 = 648
— 9 X 48 = 432

)f errors = 9 9)216 = sum of products.

24

SECOND SERIES.

(13)

B is to have $69 • 18 more than 0.
A is to have $69 • 18 + $93 • 40 = $162 • 58 " it tt

$231-76
$897-43 — $231-76 = $665-67 = Amount to be divided

equally amongst A, B, and C.
$665-67 -7- 3 = $221-89 = O's share.

$221-89 4- $69-18 = $291-07 = B'3 "

, $291-07 4- $93-40 = $384-4V = A's "

(14)

7 lbs. wheat r-. 9 lbs. rye X= $
5 " rye =8 " oats ^= ^

13 " oats =21 " buckwheat l? = 55i 1

27 " buckwheat= 20 " barley 8

3

%1 = %^ 4

24 " barley = 26 <• peas ^^ = %^ 2

11 " peas = 35 " potatoes 11 r.J5

X " potatoes 16 " wheat
t

x = 16

4 X 2 X 35 X 1 6 4480
_— — lQK2fi

3 X 11 33
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(15)

[Nat. Arith.

J of 4} of tj of of § of 3 025. 4 drs. 2 scr. 5 grs. = 1 of ^ of

19i
3^' of i« of § of 1725 grs. = 10350 grs.

-i«i-
of- 63 of 225 of

-i':f
of 6^ times Y lbs. 3 oz. = -^^ of ^V of -^

of-i%- of -V- of 41760 grs. = 62640 grs.

10350 -^ 62640 = -165229.

(16)

Dissimilar. Similar. Similar and Coterminous.

623-42793 = 623-42793793 = 623*42793793793

93-4267192 = 93-4267192 = 93-42671929292

$1.00 — $0-046 =

Difference =530-00121864500

(17)

)-954, and $7493 -^ 0-954 = $785429.
18)

36 20 weeks

6 :.
5 days

9 : 11 hours

11 : 24 cellars

20 22 feet long

16 22 feet wide

5: 4 feet deep

^

18 men:

^ ^11
l!^X^iS|XS|XUXii^X5i^X22X>l

?<5X i^X9xllX^QxUSJX ^
? 4

11 X 22

9
= 26f.

(19)

i of g of f = -a'V ; and if -gV of a certain number = -';|-, ,,V = -\"

andi^ = ,UX35=12.
'° ' '^ '^

({[({[(12 X 120 + 31] X 3} - 33) X 300] ^ 17] X 9)= 81000

(20)

1176 IHHQ..W..W..1TO
32 %!^.. ^%,, 29
145 I ^ ^^

1176 X 32 X 145 = 5456640.
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= 1 of 3 of

Vof-W

rmmous.

3793

9292

500

4-29.

1

^X22X>1

i

17598)46090(2
35196

(21)

838)171347(204
1676

3747
3352

395)838(2
790

10894)17598(1
10894

6704)10894(1
6704

48)395)8
384

11)48(4
44

4190)6704(1
4190

4)11(2
8

2514)4190(1
2514

1673)2514(1
1676

838)1676(2
1676

3)4(1
3

"l)3

3

As no number greater than nnitv will divide al] of them
without a remainder, they have no (*. C. M.

> 35 ia

1} X 9)

(22)

$12000 X 4 = $48000
$12000+ $8000 =$20000 X 2= $40000

$88000 = product of A's
stock and time.

$25000 X 3 =r $75000
$25000—$10000= $15000 X 3 = $45000

$120000 = product of B's

stock and time.

$35000 X 2= $70000 .

Continued on next page.)
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(22 continued.)

? of $35000 = $10000. $35000— $10000=$25000 X 4=100000

$170000
= product of C's stock and time.

$88000 + $120000 + $1 70000 = $378000 = sura of the pro-
ducts of stocks and times.

15000 X 88000
Then $378000 : $88000 :: $15000 : =$349206

378000
= A's share.

15000 X 170000
$378000 : $170000 :: $15000 : = $6740-03

378000

$15000 -^ ($3492-06 + $674603) =*$4761-91 = B's share. '

(23)

\

A's gain in 5 months = $125 .*. his gain for 9 months
= U X $125 = $225

B's gain in 6 months = $125 .-. his gain for 9 months
= 1|X$125 =$187L

C's gain in 9 months..... =: $125 .

Sum = $537i
400 X 225

Then$537i : $225 :: $400: = $167^§= A's stock.

537^
400 X 187i

$5371 : $187^ :; $400 : =$139|3 = B's stock.

537^
400 X 125

$537^ : $125 :: $400 : = $93iV= C'a stock.
5371

, (24)

^ + i + iV -4- i\ = -,V(r =\t = part of the cistern filled in
one hour when the four pipes are left open.

J 4" & + i + 3 = ]hn = 4^ = part of the cistern emptied in
one hour when the four are left open.

2o— Im = H = part of the cistern which remains filled after
the eight pipes have been left open for one hour. And if

\% of the cistern are emptied in one hour, it will take 1 •—

40 = 2-/^ hours to empty the whole of it.



Nat. Aritb

: 4=100000

$170000

I of the pro-

=$3492-06

$6746-03

I share.

IS

= $225
3

= $187.L

: $125

= $537i

=A'8 stock.

= B's stock.

: C'a stock.

rn filled in

emptied in

filled after

ir» And if

I take 1 --
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THI&O SXRIBS.

(26)

As often as the first receives 4 the second receives 3, there-

fore as often as the first receives 6 the second receives 4^.

Then 6 + 4J + 7 = l7i.

loaves.

2310 X 6

17^:6 : : 2310: =792 loaves=number the first receives.

in
2310X4J

171: 41:: 2310: =594 " =s " second "

17^

2310 X 7

l7i:7 ::2310: =924 " = it

m third ((

(27)

To produce a mixture worth 8 cents a pound, we require

4 lbs. ra> 12 cents, 4^4 cents, 1 /S) 5 cents, and 3 /S) 9 cents,

or 3 lbs r® 12 cents, 1 /® 4 cents, 4^5 cents, and 4 /© 9 cents,

Ibs.lbs.lbs. Ibs.lbs.lbs.

Then 4:72::4:72 1bs. /3>4cts. or 3:72:: 1:24 lbs. /Q) 4 cts.

4:72:: 1:18 lbs. /® 5 cts. 3: 72:: 4: 96 lbs. /©Sets.
4: 72:: 3: 54 lbs. /5) 9 cts. 3: 72:: 4: 96 lbs. (3> 9 cts.

(28)

Here ^ =$4444-44, r = -0444, and t =4-3^
Ji $4444-44 $4444-44

Then P = = ^ ^ $3725-764.
l + rt l-h(0444X4-3f) 1-19289]

(29)

$1-00 — $0-0225 = $0-9775. $23470 -^ 0-9775 == $24010-23.

(30)

Here ^ = $7493-47, r = -07, and ^ == 8.

Then P =
1+it 1+<07X8) 1-56

= $4803-5064.
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(31)

[Nat, AniTH.

$17460 ^ 1-03125 = $16930.909 = sum to be invested.
16930-909 -7- 2-95 = 5739-29 yds. cloth.

16930-909 X -021 = $423-27272 = ad valorem duty.
$17460 -f- $1347-90 + $479-40 + $169-83 -f $42"3-27272 =

$19880-40272 = whole cost.

$25000 — $19880-40272 = $5119-59728 = whole gain.

m, «« w 5119-59728 X 100
Then $19880-40272 : $100 : : $51 19-59728:

25-75 = 25^ per cent.

(32)

V.

134234

5

8

6

44

5

222

6

1113

6

S569 den.

III.

21122021

3

1

3

VIII.

12701

8

19880-40272

XII.

« 3281

12

22

3

68

3

206

3

618

3

1856

3

5569 den.

10

8

87

8

696

8

5569 den.

38

12

464

12

5569 den.

n
(33)

? of 4J of — of
I's of 7 of £43 I8s. ll^d. £43 18s. lljd. =r

$175-79^.

(Continued on next page.)
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(33 continued.)

ed.

in.

X 100

212

39. ^
? Of a of— of -,V of I of $115-191, = — of -- of— of — of —

20 t 2 1 1^ «^

of $175-79J = i of $n5-79^ = $2630875.
1

3«-of of-56of l-75of6i times $97- 18 ==

in
1
1

¥ of— of -^^ of 15§ of 6i times $97-18; 6J times $97-18

= $631-67.

XII.

J281

12

t8

L2

;4

2

19 den.

Hid. =

— of— of of -

9 !^^ V^^ iqq
of $63r-e7 =

49

9X25
of $631-67

25
= ^\^ of $631-67

18^6 of $631-67 = $137-5636.

Then $263.6875 — $137-5636 = $126-1239 = difference.

(34)

^ij = 1 -i. 13 ... log. -jijj = log. 1 — log. 13 = — 1-113943

= "2-886057.

19-5 = 3 X 13 X 5 -^ 10 .-. log. 19-5 = log. 3 + log. 13

+ log. 5 — log. 10.

log. 3 = 0-477121
log. 13 = 1-J 13943

log. 5 = log. 10—-log. 2 = 1—0-301030 .-. log. 5 = 0.698970

i

Sum = 2-290034
From which take log. 10 = I

Rem. = 1-290034
=log. 19-5.

1125 = 53 X 3« .'. log. 1125 = (loT. 5) X 3 + (log. 3) X 2.

log. 5 = 0-698970- X 3 = 2-096910

log, 3 = 0-477121 X 2 = 0-954242

Sum = 3-051152 = log. of 1125.
t

(Continued on next page.)
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(34 coQtinued.)

INat. AniTB.

2816 = 28^ = i§3 = 13^ 4- 6 .-. log. 2816 = (log. 13) x 2— (log. 2 + log. 3.)

log. 13 = M13943 X 2 = 2 227886
(log. 2 + log. 3) = (0-301030 + 0-477121) = 0-778151

Diff. = 1-449735

= log. 28-16.

65000 = 13 X 5 X 1000 .-. log. 65000 = log. 13 + log. 5

+ log. 1000.

log. 13 = M13943

log. 5 = 0-698970

log. 1000 = 3

Sum = 4-812913 = log. of 65000.

log. -0005 = log. 5 with characteristic changed to — 4

= 4-698970.

152-1 = 3« X 13« ^ 10 .-. log. 152-1 = (log. 3) x 2

+ (log. 13) X 2 — log. 10.

log. 3 == 0-477121 X 2 = 0-954242

log. 13 = 1-113943 X 2 = 2-227886

Sum = 3-182128

Prom which take log. 10 = l

Diflf. = 2-182128 --= log. 152 1

8-112 = 2* X 13* X 3 -f 1000 .-. log. 8112 = (log. 2) X 4
-^ (log. 13) X 2 + log. 3 — log. 1000.

log. 2 = 0-301030 X 4 := 1-204120

log. 13 = 1-113943 X 2 = 2-227886
j

log. 3 = 0-477121
i

I
Sum =3-909127

Prom which take log. 1000 = 3

Jj'm. — 0-90912Y =r ijg. 8112.
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(35)

log. 13) X 2

2-22'7886

0-'778151

1-449735

13 + log. 5

00.

3 to —

4

g- 3) X 2

log. 152 1

log. 2) X 4

g. 8-112.

/« X 300 = 21000

/ X 8 X 30 = 1800

8* = 54

xn.
87l/c^72 (/8«tt

6e4

lldtet

22854 1597G8

/ 8« X 300 = 2454000

^ 8 X < X 30 = 22800

<«== 84

20352720

247G884 lc/372c4

/ 8 ^2 X 300 = 249961000

* 8 t X 2 X 30 = 54500
22 « 4

517428000

2499e5504 4977///08

3e8391e4

(36)

6-|-/i?+7+5 yeaps=s|i- of life time-f.5 years=age at birth of son.

Sf — (i8+5)= |J of his life time — 5 years — time he lived
after birth of son.

II of father's life time — 5 years — 4 years = age of son = I
father's age.

II of father's life time— 9 years = i father's age.
.-. 9 years is the difference between i5 and J| of father's age.
.-. 9 years is equal to ^^ of father's age.
If 9 years is /«- of his age, ^V will be the ' of 9 which is 3 years.
If-^V is 3 years, If or the whole age will be 3x28=84 years.

Or by Position.

Assume 42 for father's age at death, the son's age =21.
6 + iV + J + 5 = |i + 5 ;

^
L of 42 = 16i and 161 + 5 =.

2U = age of father when son was born.
• ha 1 'liraA nPf<^« K:_4.u_ri-?_„^ .^ _.,

. . — ---..•.» «tE^i viitu vt uia son *a — -^-i^ = 20| years.

(Continued on next page.)
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(36 continued.)

CKat. Asrrn. I Exkoo

By the question he Hred 21 f 4 => 25 years.
The error 25 — 20^= 41

A^ume 98 for father's age, then son's age - i of 98 =49.
« + V/+ J + 5 = i]-f.5; ii of98 = 38i, aad38i +5 =

== age of father at birth of son.

.-. he li^ed after birth of his son 98— 43i =» 64i years.
But by the question he lived 49 -f- 4 years. =. 63 years

'

Tlien 53 -64i=+ii:^ error.

m

Errors.

— 4i X 98 =

+ li X 42 =

Sum =a 6

004 -i- 6 = 84

441

63

504

= father s age.

(37)

m. fur. per. yds. ft. in.

63 8 7 3 2 7 -i.

8

607

40

20287

61

101438

101431

1115811

3

3347461

12

4016965

fur. per. yds,

T 23 3}
40

303

6|

15181

151i

16701

3

6010}

12

60129

6-3 -^

(Continned on next pago.)
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(31 continaed.)

60129)4016965(66-80578 timM
360774

258

409225

360774

484510

481032

347800

300645

471550

420903

506470

481032

(38)
6-3 4- '000000274

274)63OO000O00(22992700'729027OO

548

820

548

2720

2466 •

2540
2466

740

548
2720

2466 ^

1920

1918

2540'

2466

2000

1918

740

548'

820 1920

548 1918

200 remaiiider«



254

I yds. ; e^arydfl

IKAT. ASITI!.

I« ii

KBT.

(39)

fX??>Cl?^lJS-S^ 15.483.

(40)

/= PH. =r $mi*1l X '066 X l-et s $460 0034206,

(41)

t—
A-'P $1000— $6Y4'30 326'YO

Pr $674-30 x '085 67-3166
= 6'e8268 yeais =s

5 years 8 months 6-7288 days.

(42)

By Table, page 260, the amount of $1 for 14 paymeiits at 4per cent, is $1-73168.
J'^wuvb m »

Then $1-7^168 X 813-7l=:$l409'0883328:=Amount.
Subtract 8 13' 71

Difference= 595'3753328=Interest.

(43)

$300 X ==
700 X 4 =3 2800
750 X 7 =: 5250
850 X 9 == 7660
400 X 13 =s 5200
1300 X 19 ss 24700

4300 ) 46600 (id months \9-^s days.
4300

2600
30

:y.\ -
78000 =fs days,

4300

35000

34400
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16.483.

268 yeatB ^

meiits at 4

lS-,^i days.

(44)

23 per cent, of $4200 =« -^-^g of 4200 = $066-00, and $4200— $96600 = $323400. B has half as much as A, B, 0, and
D together ; therefore E has one-third of $3234-00, which is

$1078-00.

Deducting E's share, $1078, from $3234, the whole sum to
be divided, there remains $2156 to be divided among A, B,
and D. Now D gets a certain amount; C gets $42-11 more
than D

;
B gets $61-34 (42-ll + 19-23) more, than D; and A

gets $78-44 (61-34 + 17-10) more than D. Together they
get, then, four times D's share, together with $42-11 + $61-34

+ $78-44, or, in other words, four times D's share, together with
$181-89.

That is, four times D's share, together with $181-89 is equal
to $2156.

Hence $2156-00—$181-89 =$1974-11 =four times D's share.
Then $1974-11 -^ 4 =$493-5275 =D's share.

Add 42-11

Sum $535-6375
Add 19*23

Sum $554-8675

Add 17-10

Sum $571-9675

: O's share,

' B's share.

A's share.

Jt

(45)

$3786-80 3786-80 378680

l+rt l+l-t6» 2-76

(46)

276
=: $1372-02898 -f

{• • . •

(3^— 2-7o-) X -46-^ f of '142857 }-f8i times Q+}J^l^^^^^(^

{
('13 X -12345 -h ^^) + 3 + 9i + lTi*r }

-5" 27-4922077

{(^S X ^|EU-J-F^) + ? + 91 + I7^<f} -5-27-4922077

(Continaed on next page.)

*r«= 16x11= 176.
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(46 continued.)

(-i'j+-27]g])~ 27-4922077

27.4822077 — 27-4922077.

7-27-4922077

1

27|?-2-r 27-4922077

1

312312302 quaternary

2312132 i quaternary

(47)

224690 decimal scale.

11678 decimal scale.

Sum = 236368

4234 quinary ~ 569 decimal, and 569 X 23011 =s 13093259.

236368.x 13093259 = 3094827443312.

555 + 444 + 333 + 222 + 111 senary = 2553 senary =.^ 645
decimal.

3094827443312 — 645 =z 3094827442667.

6542 septenary := 2333 decimal.

3094827442667 -r 2333 = 1326544124^^^ den.

X. Tin.

1326544124 = 11704272374

X. viir.

1375 =: 2537

X. VIII.
;

2333 =: 4435 •

X. vm. )

.«. 132654412413^= 11704272374^3?.

'
'

(48) (

•l = i»6and{=iio)«r=,J^= 01

•1 '=r
I and (5)« == Vf = •01234567*9.
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Assume 37

VIFTB SIBIBS*

(50)

^..!^..l(5..^t..itH and $1, strike ont 2, 9 and 16
16 3 since they are con-

tained as factors in

the others.

The L c. m. = 27 X 16 X 3 = 1296.

e =
log. n log. 7

(51)

0-845098

log. (1+r) log. (1-06) 0-025306

(52)

= 33-395 years.

20 miles = 1267200 inches ; and 14 ft. 10 in. = 178 inches.

1267200 -5- 178 z= 7ll9|?y- times.

(53)

1749600 = 2 X 3 X 5* increasing each index by unity and
multiplying, we have 6X8X3 = 144.

(54)

96 i of 7 ^ J

i H i 3i
*

2 2

= IX^P-r!f=a|x^FX

(55)

= 35||.

A can do the whole work in 12 days, therefore he can do -^
In 1 day. A and B together can do the Work in 6 days, there-
fore they can do | in 1 day. Therefore B can do i^

^ ^ig ^ /^
in 1 day. and hn mrill mnnifa aa manrr 'l^i.Mo. 1 >1>_ a- a~ au-

sf f — "— 1 >»?.• .fit»£jj i-iuicB i. uajr lu uu UUw
Whole work as /<, is contained times in 1, i. e. 1 -f /o = V
53 8f days.

«•"*. R
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|i

Jt

P = . . ; log. P=log.^—log. (l+r) X / == log. 8899-7t
(1 + ry

— log. (1-06) X 22 = 3-949378 — 0-025306 X 22

= 3-949378 — 0-656732 = 3-392646, and log. 3392646
= $2469-71.

By Table, page 260, amount of $1 at 6 per cent, for 22 pay-
ments = 3-60354.

Then $8899-77 — 3-60354 = $2469-73 nearly.

(67)

Let the 1st number be 2. Then 2X2=4
1^X3 = 4

10 — (2 + Li) = 10 — 3J = 6^ X 4 = 26|, but it should
i

equal 4.
Therefore 26}— 4 = + 22^ r= error.

Let 11 be the 1st number; then 1} X 2 = 3

1 X 3 = 3

10 — (IJ + 1) = 10— 2J = 7i X 4 = 30, but it should =3.
Therefore 30 — 3 = 4-27 = error.

Errors.

+ 27 X 2-= 54
. ,

+ 22| X li = 34

Diff. = 4^ diff.= 20, and 20 -f- 4^ = 4,^ = lat nnmben
4i\ X 2 = 9-33 = 1st product.

Spcondnumber= 9-i53 + 3= 3-rV X 3= 9i3j = 2nd product.

10— 7 1^ = 2-i^ X 4= 9 1%-= 3rd product.

(58)

Suppose A has 40
;
then B has 110 — 40 = 70, and has

130 — 70 = 60.

A and C together have 40 + 60 = 100, but it should be 120.

Therefore 100 — 120 = —^ 20 = error.

Suppose A has 80 ;
then B lias 110 — 80 = 30, and has 130— 30 = 100.

A and C together have 80+ 100 = 180, but they should have 120.

Therefore 180 — 120 = + 60 = error.

(Continued on next page.)
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(68 continued.)

firrors.

+ 60 X 40 = 240d— 20 X 80 = 1600,

StOn = 80 Sam = 4000
4000 -fc. »0 = 60 = number A has.

Then B bus 110 ^ 60 = 60, and C has 130 — 60 = 70.
•60 + 60 4. 10

a
'"'

' '

'

= 6^ = each man's share when equally divided.

(69)

Formula I, p. 333. i^a+Cn — l)d = 74- (47— 1) X 4
= 7 + (46 X 4) = 7 + 184= 191.

Formula VI, p. 333. « = ha + (» — i) rf"lJL

= {2X 7+ (93- I) X 4[ ^= {14+(52X4)}V
382 X 93

= (14 + 368) X ¥ = = 17763.

fr=
log. «

2

(60)

log. 21 1-322219

log. (1 + r) log. (1-07) 0-029384
= 44-997 years*

BIXTH SBRIS3.

(61)

B gets $196-87 more than 0, and A gets $387 -f $196-87 =j
$583-87 more than 0, therefore together they get three
times C's share, together with $196-87 + $583-87, i. e.

three times C's share, together with $780-74
; but together

they get $3700.

Therefore $8*?00 = three times C's share, together with $780-74^
or $3700 — $780-74 = $2'919-26 = three times C's share.

Hence $2919-26 + 3 = $973-083 = C's share.
Add 196-87

Sum= $1169-951 = B'a share.
Add 387-00

Sum = $1666-96S = A's share.



260

B116SS2* X 1429

1 .. ^ .. 4

1 .. 1^29

EBT.

(ea)

(Kat.Abitk,

1429

(63)

2858 .. 6716

[(I^V—IOH)— (^4+ I + -9— ^)}-f.(-8378-riof 31)

•6322632 x i of 9i -^ (^ of ^ of ^ of SS^f -f- 101)

6f - 1 -^ (m% X T?f)

X i X ^-^ a x'v- X t4- X HH X t*t)

6f X H?S X V
f3t3 X i X 5/ X ^ X Tft- X -If X TfXx X -L^

_ V X if X ^^

""Wi^X^JXi Xt^X^HtX^
14 X 37 14 X 37

i X i X V 5 X 3T
=if=-2ilk.

(64)

Each child gets 1 child's share, .-. 17 children get 17 shares.

Each woman gets three times a child's share, .*. 4 women get

12 shares.

Each man gets six times a child's share, .*. 3 men get 18 shares^

And together they get 47 times a child's share.

Therefore $7200 -*- 47= $153-19-Jr = a child's share.
j

$153-19iV X 3 = $459-67^4

.

!

$163*19-/r X 6 = |919-14lf.
'

26400 =: 2» X 6« X 127.

(65)

Adding nnity to each index
multiplying the results, we get 4 x 3 x 2 == 24

'«W.
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8 <| 2

9} % ^ WXU 1
^ of 4^ of of ^ of £3 16s. Hid. =s— X — X X—

\k I? H txii n
X $15-39^ = 6 times $16'39^ = $92-35.

19i 1

-A of 4g of of -^rof i^ of -86 of of $1783

H 42J

H
zz i^r X »ft3 X -77 X -^fr X H X #ff X ^^ of $1783.

¥
¥
2 lit

? ^? tH S^^

It •83

11 $!{ 2 ItHl^

=— X— X — X— X — X —X— X
11 Si 1^ lit ^^ i^ci (^^ 1

^$17*83 X 4:= $71-32. $92*35 — $71*32 = $21 '03.

(67)

, 7 : 13 = 7-f- 13 = -538 ) Therefore 9 : 16 is th«
9 : 16 = 9 -M6 = -562

greatest, and 10 : 19 is

the least.

8 : 15 = 8 -J- 15= -533

10 : 19= 10-M9= -626

8 Ik

7 H 1^ IQ 21

Compound ratio =:— X — X — X —= —-=521:247,
13 IB 18^ 19 247

(6d)

^7-432 = 67

66758 78967

d90 ' 9990

= *«!\A and 7-903C = 7 |§f5 = J'^/i^^''

111
66758 SSlliCi

W 78957
U

7410138

868537
=: 8US31^52,



s»i
^*fimit^

KAff.iJUffB.

<e»

I yds. 1 120ia = 365d2ainehei

t of j of f df 36 acres 2 roods=^ of 35 acres 2 roods = ^g of
222678720 inches

36562SI 2569396

iV of 222678720 133607232

(70)

Dissimilar.

17*0342

,
27'06357

98*123459

829*6423

986*1234298

9*876342

Siknilar.

17*03424242

27*063676*75

98-123456456

829*642342342

986.1234298429

9-876342876342

813-9864234667 813-9864234567

Similar and Coterminous.

17-034242424242424242

:27-063675757575767575

98 • 123466466466456466

829*642342342342342342

986*123429842984298429

9-8763438763428763421

813-986423466745674667

.«i^
4 «tirn,ei|

2781 *849813i666898299i57

\

s
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\

(71)

263

B G = V86^ - 76^ = V1620 = 40 • 249 feet

Height of Statue Ci5=^G—J!;G=50—40 •249=9- 751 ft.^flj!'

FI=:BI-^BF=z 64— 9.751 = 54-249 feet

CF=VC/^:=>/«=V97^"^4"2l9«=y6l^^^
feet

GH=EF = EO+ CF= 76 + 80.411 = 156-411 feet md
S/= 64— 50= 14 feet

GI= VG^ + m' = Vl56~4Tl2 +~142 = V24660. 400921

= 157 §36 feet.

^2)

The mixture = spirits + water = j of mixture + 25 gal. + ^ of
mixture - 5 gal. = 1 + 1 + 20 gal. = f + 20 gal. Then
20 gal. z^

I of the mixture, and therefore the mixture con-
tained 6 X 20 = 120 gal.

Therf i of 120 = 60 + 25 = 85 gal. = spirits )

^ Of 120 = 40- 5 = 35 gal. = water J
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182

1342

lYINTH sums*

<V3>

401241*3424 (422*8S

31

) 412

314

) 4341

3234

13443 ) 110234

101434

140012) 330024

330024

(74)

Suppose father's age =r 60, the son's age now = 60 -r B = 12,

and son's age four years ago = 12 — 4 = 8. But the son's

age four years ago should, by the questidn, have been 60 -J-

7 = 8f

Therefore 8 — 8f =— f = error.

Suppose father's age = 35 ; then son's age now = 35 -J- 6 = 7,

and age four years ago = 7 — 4 =; 3.

But son's ai(e four years ago should, by question, have been 36

"f. 7 = 6.

Therefore 3 — 5 =— 2 = error.

Errors.

— 2 X 60 = 120
I

i

— ^ X 35 = 20

diff. 1? diff. = 100

100 ^ i^ = 70 = father's and son's age =: 70 + 6 = 14.
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(16)

72275 82
•72347 -T-'OOaar: ;

i 99900 9900 =s
,

11
72275 S|S(C|() 795025

X = ' = 223 82460585
l|5|$q^ 32 3662
111

(76)

Logarithm of & 294764-372 is 7-988089
7-988089 -T- 11 = 0-726189

Log. 0-726189 = 5-32341 = 11th root of 97294764*372.

(77)

Assume 43| for the greater number
43J X 3J

7i : 3J :: 43 J : = 21 the less •

7i
431 — 21 = 22J but it should = 30 ^

Therefore error =22^ — 30 = — 7|.

Assume 72 i for the greater number
72J X 3i

7i : 3J :: 72J: = 35 = the less ,

7i
72i — 35 = 37i, but it should = 30

Therefore error s= 37} — 30 s= -{- 71.

Errors.

+ 7i X 43} = 326i .— 7} X 72} = 543J

jSum s= 15 ^um =870
870 -i.

. J =« 58 greater
58 X3}

H : 3} :: 68 : « 28 less.

n
(78)

Assume 35

Assume 16

Assume 9

31

^, c, W, «: 35 X 16 X 9 X 31 r- 156240.

?!5, 16, 18, ^^, 62, ^^, ^^
lie IR n i29. Q B

'' ~"; ^
5) 31 ^



806 KIT. (Vat.

(t9)

H«re a mm If d a 6, n «• l6l,

.
J
2a+(»>—1) d ^ -=a

I
2 X 1 + (101 — 1) X 6 J —

(2 + 600
101 602 X 101

30401.

(80)

1^ 11 l^l[ 11? $ ^ 1T?X4X6 228f—X—X X •X—x- ~̂

m ^5 ^ 3 7X7X11X3 1617

«=—«228f ; 1617.

7 11

(82)

({(»R41i4-3f-16^i)X54} -^ 1^) X 35 times •142867

j 'Sf X -24378 X (WV X 4^*^)} X (4^-2^)
( { OG\n- 16}^ X S3 } -J- V) X 35 X i

u X nm xH X \^'p x (4/^^2;^)
iU X A X I'r X 3^ X I i

1^ xiWffxr^ xwi^xm ui

(83)

Suppose the Aowr hand moves over 4 minutes, then smce the
minute hand moves 12 times as.fast, it will have travelled over
48 minutes. But in order to overtake the hour hand, tfie minute
hand must traverse the entire circle, 60 minutes, plus the 4 mi-
nutes we have supposed the hour hand to have moved forward,
i. «. 64 minutes. Then 48 should equal 64, for we should fin4
the same number by each process ; 48 — 64 = 16 error.
Suppose hour hand moves over 6 minutes, the minute hand

moves over 6 X 12 = 72 minutes. But minute hand moves

Then 72— 66= + 6 error.

(Cont}aued on sfgct |M|(|it)
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(83 eontinaed.)

Errors.

*- 16 X 6 «= M
+ 6 X 4 = 24

Sum 22 Sum 120
120 -4- 22 — 6/i min. = minutes passed over by the hour band,

hence space passed over by the minute hand = ^A" X IJ= 66]ft- min. = 1 hour 6^^ min. = time.

(84)

Log. 6 c= log. 10— log. 2 = 1 — 0-301030 = O«6089tO
3860000= 6 X t X 11 X 10000.

.-. Log. 3860000 = log. 6 + log. 7+ log. 11 + log. 10000= 0-698970 + 0-846088 + 1*041393 + 4 = 6'58646l.

3181-81 = 31-81 X 100 =31^ X 100 = !^,^ x 100.

.-. Log. 3181-81 = log. S 4- log. 7 + log. 1000— log, 11= 0-698970 + 0-846098+ 3 — 1-041393 = 3»602676
-0000164 = 2 X 7 X 11 + 10000000

.-. Log. -0000154 = log. 3 + log. 7 + log. 11 — log. 10000000
« 0-301030 + 0-846098+ 1-041393 ,- 7«: 6.187621.

Log.Vf = log. 1— (log. 7 4- log. 11) Bs — (0'845098
+ 1041393) ^ 0—1-886491 « 2-113509.

1-671428 a. If «sJyL.

* •

Log. 1-671428 «« log. 11 — log. 7 — 1'041393— 0*845098
;= 0-196295

93a7 « 9317 -5- 100 = 11» x 7 -^ 100.
.-. Log. 9317= 3 times log. 11 -|- log. 7— log. 100 =1.041893

X 8 + 0-846098 — 2 r= 1-969277.

EiOBTH Sirhs.

(85)

Simple Interest = Prt = $700 X -045 X 3 =: $94-50.

Amount Compound Interest = P (1 + r)» = $7oo x (1.045)*

•— «?svv A i i4iAO = i|Ji5#9'6i4—$|UU = $98-614 ?= Uomp
Int.

*^

>8U -^.$94-50 = $4-314,
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(86)
X'8 gain = iV, and Z's = J j .•. T» gain = 1 — (^i^ + j)

ys gam 18 tV for 3 months, therefore for 1 month it is ^.
Y's gain is -^^ for 9 months, « " «

^f^.
Z's gain is i for 4 months, " " « |-.

i : gV :•• $3024 : $3024 X ^ X f = $672 =1. X's stock.

i : igg :: $3024 : $3024 X i^s X f= $1120 = Y"s stock.

(87)

f X VU -^ (iJ)' = I X V¥ -^ (!)» = I X I X A= ^.

(88)

4« = 16 X 300 =5
4 X 3 = 12 X 30 =

3« =

43» = 1849 X 300
43 X 2 = 86 X 30

4800
360

9

5169

654700
2680

4

80677568161 (4321 cubert
64

16677

16507

557284

432« = 186624 X 300 = 55987200
432 X 1 =432 X 30 = 12960

5600016lj

(89)

1170668

1114568

56000161

66000161

7= Js — i:CL J =
{ <^'^%*14'6)

4 lbs. at 8d. )
1 lb. at 4d. >

1 lb. at 6d.

)

6: 112 :: 4 : -

(+4

.1+6

Make a mixture of 6 lbs. at 74,

112 X 4
= 741 at 8d,

(Continaed on next page.)
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(tV+ i)

Is

TUT-

h
>ck.

) stock.

= 1^.

321 cube rt

il«.l KBT. 269
I

t

(89 continued.)

112X1
6 : 112 :; l : =l8f at4d.

6
112 X 1

e ; 112 :: l ; = 18|at6d.
6 "'

(90)

Assume 40 as the sum of the three numbers.
Since 1st + 2nd + 3rd = 40,
And 1st + i^ (2nd + 3rd) = 34 .-. i (2nd

Andtnf+T(*isV+'3;dr= V4 ".'..'i VlsV**
^""^ "^ ^'^ = ^^

+ 3rd) = 6 . iat4.3rd— g
And 3rd + i (1st + 2nd) = 34 .-. J (iVt '

^ ^ "
+ 2nd)=:6 ':...Mst+2nd= 8

Adding, 2 x (1st + 2nd + 3rd) = 29

p * *!, 1. ,V ^^*+ 2nd 4- 3rd = 14J.But the sum should equal 40.
Hence 14i — 40 =— 25J.

Assume 48 as the sum of the three numbers.
Since Ist -f- 2nd + 3rd = 48.
And Ist -f i (2nd + 3rd) = 34 .-. i (2nd

+ 3ra)=14 . iHt-Lqrr?— 91
And 3rd + i (1st + 2nd) = 34 .-. J (1st

* ^ ^
+ 2nd) = 14 „ 1st+ 2nd= 181

Adding, 2 X (Ist + 2nd + 3rd)=67|
.*. 1st + 2nd + 3rd =! 33|

But the sum should equal 48.
Hence 33f— 48 =— 14^ = error. .

Errors.
'

. f;— 25| X 48 = 1224 y— 14j X 40 = j66| V:

Diff. = ll| Diff. = 65n *^.

«67^ -r Uk = 68 = the sum of the three numbers*
j

(Continued on next page.)
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(90 ecmtinaed.)

lit 4. 1 (2nd 4. 3rd) = 34 .-. i (aad+ 3rd) ss 58— 34 = 24
.-. 2nd + 3rd = 48.

and + i (Ist 4- 3rd)= 34 .-. i (Ist + 3rd) = 68 — 34 = 24
.*. Ist -f- 3rd = 36.
Ist + 2nd 4. 3rd = 68, and 2nd + 3rd = 48 .-. Ist = 10.
1st -f 2nd + 3rd = 58, and Ist 4- 3rd = 36 .-. 2nd= 22.

2nd + 3rd = 48, and 2nd = 22 .•. 3rd = 26.

40 I 39

6— 1
""

6
""

(91)

4 means + 2 extremes = 6 terms.

2—

a

Formula IX, p. 333. d =— =
n—

1

'»«J» 161, 24^321,40.

(92)
*= 1860040, 1 ssi 1240029, and r = 3.

Formula Xi, p. 340. a = rZ— (r — 1) » r= 1240029 X 3— (2 X 1860040) = 3720087— 3720080 = 7.

(93)

6 apples -I- 7 pears cost 33 pence .•. 2 apples + 2i pears cost
11 pence.

10 apples + 8 pears cost 44 pence .•. 2 apples + 1} pears cost
8^ pence.

Subtract, and 2J — IJ peara cost lid. — 84d.
That is, ii of ft pear costs 2^d.
If ii cost Yd., tV will cost tV of Yd., which is id.
If tV cost i d, II will cost V d.=s 3d.
6 apples 4- 7 pears cost 33 pence, and 7 pears cost 21d. .• (t

apples cost 12d. and 1 apple costs 2d„

(«4)

f

19
J? «l «i^ ^ J| ? 19

= 1 X— X — X— X — X-X— = .=1?
* 5( 15^ 9 ^ * 2X4X3X2

g ^



-34:= 24

-34 == 24

l8t =
2nd=
26.

10.

22.

Azttoin 186.] mi
m

^^ = $8^50!
""""" ^^^ •'*

* ""^ ''* '®°*- = ^^® ••• ^** '*«»*

$87-60 =J of original sam-$50 .-. } of original arm =$137-60
.-. original sum = $137-50 X 2 = $275.

(96)

o= 60,n = l7, andi=r4.
Formula VI, p. 333. » = $ 2a + (n^l)d IJL

= {2x604. (I7~i)x4
I ^ =1 (120 4. 64) xi!

__
184 X IT

*

: = ^1564 =1: sum received for 17 years.

Formula I, p. 333. ^ = a + (»— 1) rf = 60 4.n7 — n v ^i= 60 + 64 = $124 = wages for ITlTyear. ^ " ^> ^ ^

Ninth Sbribs,

(98

^r49 168. 5id. =r £749.823958
; £l sterling = $4 867

£749-823958 X 4867 = $?S49-3932.

(99)

2)177408

2)88704

2)44352 2)1386

2)22176 3)693

3)11088 3)231

2)5544 iyii

*)a i i

d

u
Ji'X8«x TXII.
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tU t\ji

Formula IIT, page 364, r =vp— 1 .'. r + 1 =vp
liOg. (r+ 1) = (log. ^ - log. P) ^

«

That is, log. (r+ 1) = (log. llllMl — log. 704) -s- 11
= (4.045757— 2-847573) -f • 11
= 1-198184 -i- 11 =,0-i08926

Therefore^r + 1 = natural number corresponding to the loga*
rithm 0-108925 which is 1-285.

Since r + 1 = 1-285, r = -285 = rate per unit and rate per
cent. = -285 X 100 = 28i.

(101)

If 9 be Vt, -H or the whole will equal » X 13= U7.

* (102)

3 gal. + 4 gal. + 7 gal. = 14 gal.

292 X 3
Hence 14 gal. : 292 gal. :: 3 gal. : —— »-= 62f of 1st kind.

14
292 X 4

14 gal. : 292 gaL :: 4 gal. ; = 83? gal. of-2d. "

14
292 X 7

l4 gal. : 292 gaL :: 7 gal. : = 14e ^Lof 3d^'

14

(103)

Then £m ; ^6500 :: £i : £500 x i X f^ =

i = £194 168. l|?d.

[
£1^5 : £609 :: £j : £B00 x i X f^ =

' S=£129 17s. 4fH.

£1^3 : £600 :: £i : £500 x i X ?? =

= £97 88. 0f§d.

£15000

^1 17 . jyem\

?=£77 18s. 6fH.

7V

£10000

77

£7500

77

£6000

77

<»i'-Sh(v.'^tf, .
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Ml

the loga>

rate per

17.

1st kind.

. of-2d.

«

Lof3d^'

£15000

Ti

£10000

11

£7600

11

£6000

77

(104)

By Table, page 363, present value of annuity of $1 at 6 pep
cent, for 23 payments = $12-30338.

Hence present value of$100 = $12-30338 x 100 = $i230-338-

By Formula Y, page 361, t> = -« J i I

r < (1+r)*^

__
*"" / 1 V 10000

10000 V38205= X 0-738205 = . = $1230-34
*

. 6

(105)

Since each loses 1 hour per day for 24 days, the whole hourg
lost = 24 X 25.

Also, 6 men working I hour per day for 12 days make up 5 x 12
X 1 = 60 hours.

Hence they will each have to work as many hours pei day as 60

hotirs is contained times in 24 x 25 hours, i.e .= lo hours.

(106)

a == 6, s = 161 and rf = 6

60

Then Formula II, p. 333. Z =- ^ rf_-H/^^r+7^^qrf)T-

7 ^-!lt ^2 X « X 161 +75 - j'^f6F'=» - 3 +
Vl932 + 4== — 3 -I- Vm6=- 3 + 44 =41 year^.

6» : 10' :: i dar : —

(107)

10»Xl 1000

ii3 216
4' 629 day«.

^^"(TOeF^'"^'^"^"^''*^*^^ X 23:s:0-0-025306 X 28

1
== - 0-582038 := r-417962

= natural narober correspondfcig to the logaritlua

I- 417962, whioti is 0-261795

(l-06)«3

M
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(108)

[Nat. Ajutii*

For 12 months he was to receive £8 and a suit of clothes ; for 7months he received £2 13s. 4d. and the suit of clothes •

.-. for 5 months he would have received the difference bel
tween £8 and £2 13s. 4d., which is £5 63. 8d

Hence for 1 month ho would have received £5 Qa 8d -^ 5
which is£l is. 4d.,and hence his wages for theyearwould
have been, in money alone, £l is. 4d. x 12, i.e,, ^12 16s

Therefore the suit of clothes was valued at £12 16b. — £8

TSNTH SbBIBS.

(109)

i+ i+ i == i-f ;
if fi of a number = 48, -^ will« 48-5-13=3^

If 3-j^= -jV, }f, or the whole number =» 3^ x 12 =. 44-j^.

6^ : 83 :: 600 :

(110)

600 X 83 600 X 612

1422*2 lbs.
6^ 216

(See Art. 33, sec. X.)

(Ill)

Part of ball remaining after 1st has taken offher share « |
Then whole ball remainder:: cube of diameter ofwhole ; cube

of diameter of remainder

1 : f :: 6» :
x3 hence x =«VJ x 125= V'"F= -^93^75"=: 4-542

.-. Part taken off by lst«:5 in.— 4-542 in.= 0-458 in.
After 2nd had taken off her portion i of the ball remained.
1

: i :: 63 :a:3, hence ar- ^f^fE^ ^^T^ ^62^= 3-968 in.
.•.Partt^kenoffby2nd= 4-542— 3-968 = 0-574 in.
After 3rd had taken off her share there remained i of the ball.

U"^

Part taken

Bemainder

X-, nencex=:^i x 125= ;5^31-25». 3-149 !n
off by 3rd=« 3-968— 3-149 =« 0-819 inches
S'US a. part taken oi* by 4th.

1st
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Bs ; for 7

clothes

;

'ence be<

3d. -H 5,

ir would

P12 16s.

13=3^

B : cube

= 4-542

•

ed.

968 in.

e ball.

n.

bea

T1214-43^12.341«
71214430^12342

12342)71214430(6670.238552
62831

72734

62831

88033

87625

3070-0

2468-4

371

•50

•36

118

111

•130

•067

7-0520

6-2831

•65780

•62831

•028480

•024684

• •

6570 •238552(71 -lis =» sq. rt.

64

161) 170

151

1521) 18-23

15-21

15221) 3-0285

1-5221

,*?•;

152228)1-406452

1 '360051

•036411

•003685

NoTB-IJteless the quotient is carried out to six places of decimals, i m

tTcTT.""'
a. .re required in the root, the lustCett^t wSi

'' J|60 X 48 = $2880 for 1 month
$800 X 43 « 34400 for 1 month
$1500 X 4 =- 6000 for 1 month

lat

Sum =« $43280

f ^^^^ X 48 = $28800 for 1 mnniH ^

2iid i $1800X42= 76600 fori month

I Sum =$104400

(Continued on nes^ pftg«.)

: $43280 for

1 month.

104400 for

1 month.
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(113

3rd

$400 X 48 =
$500 X 42 =
$500 X 36 =
$500 X 30 =
$500 X 24 =
$500 X 18 =
$500 X 12 =
$500 X 6 =

Dtinued)

$19200

21000

18000

15000

12000

9000

6000

3000

* » $103200 for 1 month.

4th

Sum= $103200

f $900 X 40 = $36000

$900 X 34 = 30600

$900 X 28 =» 25200

$900 X 22 = 19800

$900 X 16 == 14400

$900 X 10 = 9000

$900 X 4 « 3600

= $138600 for 1 month.

$43280

104400

103200

138600

Sum ^ $138600

4 years at $1«25 per day

$1 -25 X 4 X 365= $1825 = shar*^ of 5th.

$389480 for one month.

$20000 ~ $1825 = $18175 = sum to be divided among the four

$389480 : $181t5 :: $43280 : $2019-651 = share of 1st.

$389480 : $18175 :: $104400 : $4871-803= *' 2nd.

$389480 : $18175 :: $103200 ; $4815-805= " 3rd.

$389480 ; $18175 :: $138600 ; $6467-739= « 4th.

(114)

Simple Interest, formula IX, p. 248. t

n— l 16—1

1500
= 300 years.

•05

15

-05

Compound Interests formula Y. d. 354^ t

f. 16 1-204120 1204120

log. n

log. 1-06 0-021189 21189

log. (1 + r)

56-827 years.
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month.

month.

T^ of 5th.

f the four.

l3t.

2nd.

Srd.

4th.

-1 15

•05

TS.

(115)

For every $1 the first gave, the second gave $3, and the third
$6. $1 + $3 4- $6 = $10.

Hence the 1st gave $1, the second $3, and the third |6 as ofUn
as $10 is contained times in $9202, which is 920^ times

,1 $lX920i^=j $920-20 = payment of 1st person.
$3 X 920^ = $2760-60= « 2nd "

$6 X 920^ = $5521 -20= « 3rd "

(116)

25 + 22 = 47 = whole nnmber of men.
165 -^ 47 = 31f = acres cleared by each man.
3Jf X 22 = 77if acres = acres cleared by company of 22 men
165 acres - 77^4 acres = 87S^ acres = acres cleared by com-

pany of 25 men.
1st company contains 3 more men than 2nd company and re-

ceives $86 more.

Therefore $86 pays 3 men. Hence each man gets $86 — 3= $28 -661.
'

Each man clears 3|^ acres, and receives $28 -661 for itj there-
fore cost of 1 acre = $28 '661 -f- 3|f = %8^^,

(117)

162 ~ 225
; 346 - 225 = 121 = square of the less.

Hence less = V121 = 11.

(118)

Formula V, page 248, .4=P (l+rO=$1200X 1*95^2340 -00.

(119)

:: e»i *

«

24 : 496

> 9 : 11

»; 4
465 : 337i

3| : 6|

H: 8J

(Continued on next page.
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(119 contiimed.)

11 4 l|t8[ ^l< t 11 1 1 1 1— X — x-x X-X-X — X— x-x-x~

X — X -= 11 X 4 X a= 132 days.

?1

11

(120)

A+ B+ = IS

BH- 04- D= tJ
A H- 0+ D= tli

A+ B+ D= U

3A-H3B+304-3D = igV

.•.A+ B+ 0+ D= U

A+B + + D=|^
A + B + C =il

A+B+0 + D=^5
B+0 + D=J^

.•.A=^=^

A + B+0 + D=^T

.•.B=i = ^

A

A + B+ C + D=|5
A+B +D=||^

.•.0 = ^ = ^
U' gS :: i : * X f^ X *9 = i? = D's true share which is

therefore = ^^ of $6213 = $1090.

&5 : 18 :: i : i X ta X ??=f^= A's true share which is there-
fore = §f of $6213 = $2180.

IS : te :: i : i X ^ X ?^ = H = B's true share which is
therefore = }^ of $6213 = $1635.
60 •• 1 « I %.^ An «. ^ MA >A j>«>

6ff •• F • y /^ U ^ if = *f = i;s irud share which i»
therefore

Bl • 60

i? of $6213 = $1308.

,1
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LIVINTH SIBm,

(121

'1=1', -Sarrfg; -727=^5 ; -91326=4JiJfi9=fi|^=|§^f.

(122)

713 unden. z= 861 den, j 291 undm, =s 342 d«i. ; Sfl mdefi,

= 474 den.'

291
Then 713 unden. = SQIHI den, = 8614J den.

3tl

12123 ^Mttf. = 411 den ; 11223 5t*a/.;= 363 den. ; 100000 quat,

= 1024 den.

Then 1 2 123 -,io\?„V(j = 41 l^^oV* <i«n.

(123)

3^ of 2^ of 7H of £1 = ayt of ^,^ of Jj^JL of £1
= ^HVo"- =£56 1 2-^\j

9? of 38 of Is. = fi/ of 3^ of Is. = H"8. . . . = 1 16 8

8| of 4i of Id. = V of ^g^ of Id. = lyad.
. . = 2 10^^

Sum = £58 S-jVu

HofVVofiof3id. = HXT«f X? X^ = f/8d.
£58 08. 8-iVod. = 23f|6iUd.

»HW- -r i^V = ^^tta^^ X \^ = i^^ai X f = ^1^^
= 32414-56.

(124)

139i;«

24 : 90

2i ' 4^

12^ ' 91

41- 4^

3i^ . 2i

(Continued on next page,)
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(124 contiiraed.)

irit.Axittt.

V

* J? 43

A'-'X — X — X — X— X-'-X X— y-l

Jl - ^^ ^ ^ 2^ ^ ^^ ^8561
"^

^^

15"2X4X 6 X4~~"l^^^*^^''

(128)

^183 is T%iy of buying price .-. $182 -5- 91 = $2 == ^J, of buy-
ing pnce .-. buying price = $2 x 100 = $200

To realize a profit of 7 per cent., he must receive *$l. 07 for
every $1 the goods cost; but they cost him $200. there-
fore he must sell for $1 -07 x 200 = $214.

Shnple Interests =
= 175 yearst

(126)

» — 1 Hi —

1

log. n
Compound Interest f r= __

1060698
^°«f'<^+'-> log- 1.0^

10-6 1050

•06 .06 6^

log. Hi .1.060698

0.025306

25306
•= 41.914 years.

(127)

Au acre contains 4 roods =2 160 sq. perches.
.-. 160 -^ l5i =2 io.|a perches = length.

(128)

86 yards = 32 metres .-. 1 yd. = i^ of a metre.
69 ,V miles= 69./,^x ^,^ yards = 69-^ x -^^ X ^| tnetret

217 !((^ '

\W n^'^ 32
"^"^ ^ "7" ^ ~ = ^^"^ ^ 16 X 32 =s 111104 metres.
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fmsans -|- a eztrem«8= 9 UtMt

Hence niMns are 9, 27, 81, 243, 729, 2187, And 6561.

IV)nDii1a XXI, p. 34i. «

(130)

«

1—
r"

(131)

T T 28

Part remalnfr^jj after Ist has received his share = J.

60«j x«
; whence x = V365o~xl =: V900 x">

I

±2 30 V3 = 1-732 X SO = 61-96 inches.

Hence Ist ground off 60 — 61-96 =r 8-04 inches.

Part remaining after 2nd had taken off his share = J.

1 : 3 :: 6P« : ««
; whence x = V3600")n = 30 V2= 1-4142 X 30 = 42-428.

Hence 2nd ground off 61-96— 42-426 =: 9-534 inches.
Part remaining after the 3rd had taken off his share = {.

1 : i :: 60« :
xS; whence «= V3600 x i=V900r=30 inches.

Hence 3rd ground off 42-426 — 30 inches = 12-426 inches
an** the 4th ground off remaining 30. inches.

1 guinea !± 210.

1 half guinea z= 10 Js.

1 crown = 6s.

1 half crown = 2^8.

'

1 shilling = Is.

Sixpence =3 is.

8ttm =s 40if.

1S2>

100 guineas = 2100 shillings.

2100 -J. 40^ =5 51 times and r«»

mainder, 69 half-shillings.

69 half-shil. = a^-a. = jC^= Hj.
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TwiLTTH sntin. •
^

(133)

L f^ofi.-_L. ^^ 2^10 2 4

11 9 17~66l'4i 5"""l7° S^n'

* * ^ 4 561 200 ¥ BRi~: ;. u $i23»j: $12^^ X ^ X—=— X -x

—

fiei 17 17 8 im^n ^

= $200.
^

(134)

By Formul* III, page 354, r= V^p— i .
.. r + i =^^

.-. Log, (1 4- r) = (log. ^ — log. P) ^.^
= (log. 1679-40 — log. 700-90)

^6*
= (3-225154 — 2-845656) -^ 6.

= 0-379498 — 5= 0-075899.
.-. 1 + r = nat. num. corresponding to the logarithm 0-^75899

which is 1-19, . •. r = -19 = rate per unit, and hence rate
per cent. = 19. •

(136)

Having paid 10 per cent, ho had 90 i)er cent, remaining.

iVtf or ?ff of his salary = $I250, . •. ^^ = ^^^^ = $1388.
If $138§ = iV, the whole = $138f X 10 = $1388*888.

(136)

21 children receive 21 times a child's «hare
21 wome^ " 42 " tt

21 men " 63 (C

(I

M

(ITogether they receive 126

^3 13s. 6d. -M26 = 7d. = a child's share.

7d. X 2 =: Is. 2d. = a woman's share.
lA. 4- la 9^ —. la O/i « t 1
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1

\
*

•

(137)

A gets 1 time A's shaie

B " 1 " A's "

" 2 " A's "

D " 4 " A's "

T

P

)-075899

nee rate

283

Together they get 8 times A's share.

$200 -^ 8 = $25 = A's share
;
$25 = B's share.

$25 + $26 = $50 = C's share
; $25 + $25 + $50 = $100

= D's share.

J -^18

(188)

J of 2-62074

^ of 2-44948

DifPerence

(139)

=: -87358

= -81649

.- -05709

ii^Sf when each term «8 divided by 121, becomes >?§f.

1^ + iV + 144H= 161 + -^i + ^\+ M = 161 -fm -f Ikl
+ 3M = 161 + Wo = 161 + 1-AV = 162-4^0- = 162^4%.

3
3 6 in 1^ ^1 54
- of- of— of— of— = .

^ X l^ .11 23 253

i -I '
. (Contiinaed on next page.)

t^

1388.

88. (14

9' = 81 X 300 = 24300

9 X 6 = 64 X 30 = 1620

6« = 36

•

884736 (96= cube root.

729

155736 -I
155736 ' 1

». 25956

Btre. 1
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(140 oontinned.)
• • • •

96951 •2676

9

(30d- 76= square root.

609) 6951

6481

809«76 (17»6=!

1

27)209
189

84-6)2076
2076

17| ss fourth root*

618 -7)470 -36
433-09

619-46)37-1676
37-1676

260
' (141) -

300

400 *

600

$520X250
1450:250::$520: = $89j|=contrib.oii Ist village.

1450
*

$520X300
1450: 300:: $520: =$107i5=r «

1460

$520X400 .

^ 1450:400:: $520: =$143i3=5
1450

$520X500
1450: 500:: $620:- —-=$179159^=

<l

M
1450

2ud «

3rd "

4tli «

(142)

By Table on p. 362, the amount of $1 for 34 payments at 3 per
cent. = $51 -73018.

$57-73018 X 260 = $15009-84.

« {(l + r)»-l}
By Formula I, page 361, J =——«»_«

« ( > 260(
= -](l + r)«-l[=_)

r f ) -03<
26000 26000 V 1

8

v/ /o.iraioKR - i\M svxuuu-0 =

(l-03)3<—.1

26000 X 1*731855

3
^$15009 '41
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tt

(143)

285

Bj Pornrala IX, p. 333, d = = = -»= 15|,
n— 1 6— 1 6

Hence theseries is 2, 17J, 32f, 48^, 63f, and 79.

Formula I, p. 333. / = o + (n— l)d = 3+ (9 — l)x 4
= 3 + (8 X 4) = 3 -f 32 = 35.

Formula VI, p. 333. * =
|

2a + (n - l)i
j
^ -^

= |2X3 + (20T-1)X4J^ = |6 + (206X4)| J?l

= (6+824) X
207 830 X 207

2
=-86906.

(144)

B^Tels^ miles per-day faster than A, and will therefore sain
the circumference of the island in V = 18i davs.

C -travels 10 miles per day faster than A, and will therefore
gam the whole circumference of the island in ^* = 7 3-

days.
TIT 10

Now B cannot be with A except at the end of 18J days or twice
18i days, or three times 18i days, or some other multiple
of 18i days.

Similarly C cannot be with A except at the end of 7A days or
of some other multiple of 7^*0 days.

'

Therefore and B will both be with A for the first time after
the lapse of a number of days expressed by the least com-
mon multiple of 18i and 1^^^.

The greatest common factor of 18i and 7,»j is 3U.

V.r X 18i
Hence the 1. c. m. of 1^\ and 18i is —= 36j = number

3ig
of days wHqq A, B, t^nd wiU fiyst be togetbw,
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ARITHMETICAL RECREATIONS.
1. The third of 6 = 3, and the fonrth of 20 = 6.
Then if 2 becomes 3, what should 5 become? Jlvidentlr

7J. ^ns, ^

or

2. The half of 5 = 2| ; Uien if 7 becomes 2^, what will 11
become?

21 X 11

J

—

'=-ii' Lastly, what part of 9 i» ^5

T

or

3. 99f.
^

4. i of 2d. = |d. Then «d. is what part of 3d.? jStu. |.
6. lid. for a herring and a half is at the rate of Id. per her-

rmg; hence 11 herrings will cost lid.

6. 12 apples = 21 pears = 1 cents.
If 12 apples cost 1 cents, what will 100 apples «ost7

100 X 7
12 : 100 ;: 7 : == ti8l cents.

12

^' ///.*' ?
"^^^ "*''***''' °"°'^^'' ^ ^^^ ^® ^ *»^ »» ^Wch is «.

If t IS r of a certain number, the whole number will betX 7 = 3/=ii|. jtu.

8. The hurdles are arranged so as tc form a rectangular en-
closure having 49 hurdles on each side and one on each
end. Two additional hurdles will give two hurdles to
each end, and wUl thus double the size of the enclo-
sure.

9. The mode of diriding the plot may be learned from ii»
jroilQwing figure :•—
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10. 33|

11. XIII; rnb out the lower half, and there remains the

expression VIII = 8.

12. 1st Step : Fill the 3-gallon cask and empty it into the

6-gallon cask.

2nd Step : Again fill the 3-gallon cask out of the 8-gallon

cask,

'rd Step : Pill up the 5-gallon cask out of the ^-gallon

cask. This will leave one gallon in the latter.

4th Step : Empty the 5-gallon cask into the 8-gallon cask.

6th Step : Pour the one gallon out of the 3-gallon cask
into the 5-gallon cask.

6th Step : Pill the 3-gallon cask out of the 8-gallon cask,
and empty it into the 6-gallon cask.

The following diagrams show this more clearly

:

l8t Step. 2nd Step.

3rd Step. 4th Step.

6th Step. 6th Step.

*
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\

13. The heary line in the accompanying figure shows how the

board is to be cut.

"":t" 1

"1
1 it -j-~ -
L,.j.

"

.- It X- -
-- 4- 41- i I

i-iLi.x _:

8 1 6

3 5 7

4 9 2.

15. Weigh out 1 lbs. as often as possible and there will remain
2 lbs. ; add two four pounds and one seven pounds to this,

and the sum will be 17 lbs., the share of one.

Weigh 1 lbs. as often as possible out of the remaining 34
lbs. and there will remain 6 lbs., to which add 1 lbs. and
4 lbs., and the sum will be 17 lbs., the share of the second.
The remaining 17 lbs. will be the share of the third.

16. The hurdles are, in the first case, placed 12 on a side and
one on each end, and then they inclose a space represented
by 12 squares whose area is, by the question, 40 square
yards. If two hurdles be taken away there will remain 24
and if these be placed in the form of a square, each side
containing 6 hurdles, they will enclose a space represented

by 36 squares of the same size as the former. Hence they
now inclose three times as much space as before, i. e. three

times 40 square yards, or 120 square yards.

17. He takes the goose to the remote bank and leaves it there

returning, he next carries over the fox, which he leaves, but
takes the goose back with him. He now leaves the goose
on the first bank, and carries over the oats which he allows

to remain on the remote bank with the fox, and returns for

the goose.

18. tb« foiiowing diag;r^Hi8 ejjhiMi Jbe soJutJQR Pf tbia prnWem:
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I.

24

II. III.

20 28

vr

3

3

3

3

P

3

3

3

3

4

1

4

1

P

1

4

1

4

2

6

2

6

P

6

2

6

2

r <

1

1

1

7

P

7

1

t

1

•«

VI.

9 6 4

9 P 9 P— —

>

— —

_

__ •>_

9 4 6

86 18

19, XII} rub out the lower half, and VII remaiM,*

20.
17

23

4

10

11

24

6

6

12

18

1

7

13

19

25

8

14

20

21

2

15

16

22

3

9

RDLB FOR FILLING MAQIO SQUARES OF ODD NDMBBR Of CILL8.

Begin in centre cell of top horizontal row by placing 1 in it;
ascend diagonally to the right, and where this carries us
beyond the square, transport the next number to the cell at
tb3 remote end of the vertical or horizontal band to which
it belongs. When in ascending we come to a cell already
filled, we place the number in the cell next below the coll
last filled. The following is a square of 7 cells in a side
.filled aftej this method :

(Continued on next pasre.^

T

» —a—^
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30

38

46

6

13

21

22

39

47

6

14

15

23

31

48

7

8

16

24

32

40

1

9

17

2S

33

41

49

10

18

26

34

42

43

2

19

27

35

36

44

3

11

28

29

37

45

4

12

20

21. Half-a-dozen d .en = C X 12 = 72,

Six do^en dozen = 6X12X12 = 864.

864 — 72 = 792. jin$.

22. Tho following shows the mode of performing this.

It will be observed that the two side counters are

merely moved one counter highei when the other

two are taken away.

23. This problem admits of the following two solutions:

» IST Solution.

OQO

Persons, Full bottles. Hf.-full bottles. Emply bottles.

1st 2 3 2

2nd 2 3 2

3rd 8 18
Each person has 3| bottles of -wine and T bottles.

2lU> SOLUTIOif.

1st 3 I 8
2nd 8 1 8
3rd 1 6 1

Esch ijerson- as before has 7 bottles and 3 J bottles of wines
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©QO
is.

ire

ler

Ls:

•

7 bottles.

a

2

3
Ma

1

les.

3

3

1

7
a nf Tirtnfl.

24. Thero were in all 8 bottles of wino, of which each drank },

which is 23» The third pcraon, therefore, drank J of a
bottlo belonging to him who had but 3 bottles, and J of a
bottle belonging to him who owned the 5 bottles. Hence
the latter should hare seven times as much of the money as

the former, or, in other words, the latter gets 7 shillings,

and the former 1 shilling.

25. This problem is merely to find some number betTween 50 and
100 which is exactly divisible by 2 and by 3, but which
divi'^ed by 5 leaves a remainder 3.

The only numbers between 5C and 100 that are divisible by
both 2 and 3, aro 54, 60, 66, V2, 78, 84, 90, and 9G, and by
inspection the only one of these which gives a remainder 3

when divided by 5 ia 78; therefore the basket contained

78 eggs.

26. ^ns. I lb., 3 lbs., 9 lbs., and 27 lbs.

For 1 lb. j= 1 lb. ; 2 lbs. = 3 lbs. — 1 lb., i. e. 3 lbs. in one
scale and 1 lb. in the other; 3 lbs. = 3 lbs.; 4 lbs.= 3 lbs.

+ lib. ; 5 lbs. = 9 lbs. — (3 lbs. + 1 lb.); 6 lbs. = 9 lbs.

— 3 lbs. ; 7 lbs. = 9 lbs. + lib. —- 3 lbs.; 8 lbs. = 9 lbs.

— 1 lb. ; 9 lbs. = 9 lbs.; 10 lbs. = 9 -J- 1 lb. ; 11 lbs. =
9 lbs. 4- 3 lbs.— 1 lb.; 12 lbs.= 9 lbs. + 3 lbs. ; 13 lbs.=

9 lbs. + 3 lbs. + 1 lb. ; 14 lbs. = 27 lbs. — (9 lbs. + 3 lbs.

+ 1 lb.) ; 15 lbs. = 27 lbs. — (9 lbs. -|- 3 lbs.) ; 16 lbs. =
27 lbs. + 1 lb. — (9 lb?. + 3 lbs.); 17 lbs. = 27 lbs. — (9

lbs. + 1 lb.); 18 lbs. = 27 lbs.— 9 lbs. ; &c., &c.

27. In order to fill seven out of the eight points, it is merely

requisite to remember ihat the second counter must be car-

ried to the point from which the first started^ the third to

the point from which the second started, &c.

Thus if the first counter is carried from 1 to 4 and there de

posited, tlie second must be taken from 6 to 1 and then

deposited ; the third from 3 to 6 ; the fourth from 8 to 3 j

the fifth from 5 to 8 ; the sixth from 2 to 5 ; and the seventn

either from 7 to 2 or from 2 to 7.

28.^ The mouth fills the reservoir in 6 hours, therefore it fills ^
in 1 hour; the right eye fills it in 38 hours, therefore it fills
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•^ in 1 hour ,* the left eje fills it in t2 hours, therefore it

fills ^g- in 1 hour ; the foot fills it in 96 hours, therefore it

fills -^g in 1 hour. Hence together they fill « + ^ + 7^
-{- -j'g-= -^^ff in 1 hour, aud to fill the reservoir they require

1 ~ V'aV =W = 4 ^ours 43 min. 16^ sec.

29. The person who thinks of the numbers must proceed as

follows : He must multiply the 1st by 2 and add 5 to the

, p. 'iduet ; be must next multiply this sum by 5 and add the

recond number to the product ; he must next multiply this

result by 10 and add the third number to the product;

lastly, ho must subtract 2Z0 and name the remainder.

The three digits of the remainder will be the three numbers

thought of, and will be in the order in which they were
thought of.

The reason is obvious : let c == 1st, b =s 2nd, and c = 3rd

number thought of.

ax 2 + 5 = 2a +5.
(2 a+ 5) X 5 + 6 = 10 a -}- 6 + 25. i

(10 a + 6 -I- 25) X 10 + c = 100 a + 10 a 4- c + 250.

(100 a + 10 6 + c -f 250) — 250 = 100 a + 10 6 + c =?

a in hundreds' place, b in tens' place, and c in units' placo.

30. Since each man possesses 63 square rods of land more than

his son, wa must form three pairs of numbers, such that the

di^erence of their squares shall be 63.

The diflference of the squares of two numbers is equal to thtir

sum multiplied by their difference, and hence 63 must be

divided into two factors in three distinct ways, thus :

63 = 63 X 1 = 21 X 3 = 9 X T^

If sum= 63 and difference == 1, the numbers are 32 and 31.

If sum= 21 and diflferouce :=:3, the numbers are 12 and 9.

If sum= 9 and diflference = 7, the numbers are 8 and 1.

Hence tue squares of Jones, Brown, and Smith, are respe«-

tively 32 rods, 12 rods, and 8 rods on the side, and the son's

squares are respectively 31, 9, and 1 yards on the side.

Jones' piece was 23 rods longer on each side than Tom's, and
since tde difference between 32 and 9 is 23, we may con-

clude that Jones' square was 32 rods to the side, and Tora'a

9 rods on a side.
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tention to the TCTirela ia the followittg line •

The Tovrel, refer 1» the crew <» follows, a = 1 , - , i _ ,

V^ begin with 4 whites bewose the iirst vowel ie o, next « =
5 blaeks, next . = 2 white,, next a = i bUcIt, next i -1vhue,, next a = i black, next « = i white, next . = 2
blacka, next . = 2 whites, next i= 3 blacks, &o, as fol-
lows, o standing for a white and + for a black
oooof++++oo+ooo+o++oo+++o++oo+

Inrn'r -f *^r'«P"» « ">« mnltiplicand, such that thesum of .ts d,g.t, shall be exactly dirisible by nine. Hence
upon the principle of the proof by casting oat the nines,
the product has the snn, of its digits exactly divisible bynine By sabtracting the sum of the digits of the remain-
der from the next higher multiple of 9 yon determine thedigit crossed out.

^'"sTsiTti! ^Z "'"' '"• ""* ''° *»''"' '» -"'ItipUcand
21613. Then 21613 X 117 = 2528721. Now, suppose he
crosses out the 7 ;

upon reading you the remaining dLfte
252821, you find that their sum = 20, which taken from ^^tte next higher multiple of 9 leaves 7 the digit he crossed

If he crosses out a or a 9, you cannot determine which, bntm all other cuaes you can tell the exact figure.

33. You write the second, fourth, sixth, 4c. line's in such amanner as to make the sum of the first pair, the sum of thesecona pair. &c- an f>Tii.«f. »iiitnv,*- «<?/»- mi ,

tied the number of pairs,you get the answer bymultipijing
by that number a row of 9'8 oontaimng as many digits J
there are to be iSgures in the line.
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Thus anppoae yoa agreo to write 5 lines each, and that each

line ia to contain 5 digits, or not more than 5 digits. Then

. 99999 X 5 = 499995 will be the answer. Tbi«» is shown as

follows :

Suppose he writes 41113 >

You write 58886 >

Suppose he writes 61451 }

You write 38548 S

Suppose he writes 6500 >

You write 93499 5

Suppose he writes

You write 99998

Suppose he writes 99999
You write 00000

11
=

\

99999

99999

99999

99999

= 99999

= 99999 X 6.

Sum t= 499995

TH IHDi
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t each

Then

iWQ as
A

X 6.




