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2¢. My broker, after selling for me 200 shares of
Wabash preferred, remitted to me $9975. At what
price did he sell the stock ?

25. How much must be invested in U.S. 8’ coup. to
bring an annual income of $500?

26. A bank with a capital stock of $ 150000, declares a
semiannual dividend of 3¢,. What is the amount of the
dividend, and how much will a person receive who owns
25 shares ?

27. A gas company declares a 6% dividend and dis-
tributes $120000 among its stockholders. What is its
capital stock ?

28. A cement company divides $ 80000 among its stock-
holders. What is the rate of dividend, the capital stock
being $1000000? How much is paid to a person who owns
902 shares of $10 each?

29. A broker bought for a customer 500 shares of cop-
per stock, par value $ 25, at a total cost of $18015.63.
Find the market quotation and brokerage.

30. A man bought 200 shares of New York Central at
143. The market price declined till it reached 139 and
then rallied to 1411. Believing that another decline was
coming, he sold 500 shares (300 of them short) at 1411.
The price continued to rally, however, and he covered by
buying 300 shares at 142}. What was the net loss on
the whole transaction, making no allowance for interest,
but allowing 19 brokerage for each sale and purchase?

INSURANCE

308. There are two general classes of insnrance : in-
surance on the person in the form of life, endowment,
accident, and health insurance, and insurance on property
in the form of fire, marine, live stock, tornado, plate glass,
boiler insurance, insurance against bad debts, ete.

PROPERTY INSURANCE

309. The principal kinds of property insurance are fire
insurance, or insurance against loss by fire; marine insur-
ance, or insurance against loss of vessels at sea, or property
on board of vessels at sea; tornado insurance, or insurance
against loss by storms, ete.

310. The written agreement between the company and
the person insured is called the policy, and the sum to be
paid by the company in case of loss, the face of the policy.
The person insured is called the insured, and the amou;ﬂ:
paid by the insured to the company for insurance, the
premiumnd.

311. The premium is usually computed as a certain per
cent of the face of the policy, or as a certain sum on each
?100 of insurance. In either case it is called the rate of
insurance.

£z. A house valued at $5000 is insured for $ of its
value at 1.1% per annum. What is the annual premium ?
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How much would the owner lose if the house were burned
after seven premiums had been paid? How much would
the company lose?
Solution. Valuation of house is # of $5000 = $4000.
Preminm = 1.19 of $4000 = $44.
Loss of owner = 85000 — $4000 + 7 x $44 = §1308.
Loss of company = $4000 — 7 x $44 = $3602.
The above rate of insurance might have been stated as
$1.10 on each $100 insured.

EXERCISE 72

1. A house valued at $6000 is insured for £ of its value
at §% per annum. What is the annual premium? How

much does the owner lose if the house is burned after 10
premiums have been paid? How much does the company
lose?

2. How much would the owner lose in case the house
were damaged by fire to the extent of $1500 after 3 pre-
miums had been paid ?

a. How much would the owner lose if the house were
damaged by fire to the extent of $350 after 9 premiums
had been paid ? 4

4. A residence valued at $3500 is insured for  of its
full value at 49 per annum. The company will insure the
house for 3 yr. on the payment of 21 times the annual
premium in advance. How much will it cost to insure
the house for 3 yr.? They will insure for 5 yr. on the
payment of 4 times the annual premium in advance.
How much will it cost to insure the house for 5 yr.?
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5. How much will it cost to insure a manufacturing
plant valued at $65000 at $% and the machinery valued
at 330000 at 8% ?

6. The insurance in Example 5 is placed in four compa-
nies, as follows: building, $25000, $20000, $15000, $5000:
machinery, $12000, $8000, $6000, $4000. What is th‘;
annual premium paid each company ?

7. A farmer takes the following insurance on his prop-
erty : house valued at $2500 at 119 ; barn valued at $1800
at 13%; live stock valued at $2600 at $%; grain valued at
$1800 at 29 ; he also takes tornado insurance for $3000
and pays 40 ct. per $100 for 5 yr. He pays 4 times the
annual premium for fire insurance for 5 yr. and 3 times
for live stock insurance. What is his total premium for
S yr.?

8. A dealer in Buffalo ordered his Chicago agent to
buy 4000 bu. of wheat at 72-ct., 2500 bu. of oats at 26 ct.
7200 bu. of corn at 37} ct., paying 29 commission fot“
buying: The grain was shipped by boat, and a policy at
119, taken to cover the cost of grain and all char;gres.

What was the amount of the policy and what was the
premium ?

9. In a town where the regular police force consists of
20 or more patrolmen a company will insure a bank against
burglary for 1 yr. for 50 ct. per $100 up to $3000, and
25 ct. per $100 above that amount. How much will it
cost to insure a bank for $50000 against burglary in such
a town ?

10. The annual premium for insuring a plate glass win-
dow 6 ft. by 10 ft. is $3.80. How much will it cost a
merchant to insure two such windows for 5 yr. ?

LYMAN’S ADV. AR. — 14 ¢

=R S

N—

e AT S e




INSURANCE LIFE AND ACCIDENT INSURANCE

LIFE AND ACCIDENT INSURANCE
WHOLE LIFE POLICIES

312. Life insurance is an agreement to pay to the heirs
of a person a specified sum upon his death. el

> : : e [’At‘;;x‘m 20 15 10 5 e
313- Endowment insurance is an agreement to pay a _____El‘,l,x,,L"E PAYMERTS | PAYMENTS | PAYMENTS PavyuMexTs [;A\’H.:‘.J:T
specified sum to the person insured if living at the end of e o $3375 $45 37 $8070 | $36489
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314. Accident insurance is an agreement to pay the 21 30 81 3700 49 65 88 14 397 82
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incapacitated from accident, or a fixed amount 1in case of 22 o B0l | oo s RO 416 74
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heirs in case of death by accident. !
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315. Health insurance is an agreement to pay a weekly o o 510 60 16 106 14 476 58
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sum in case of sickness from specified diseases. In addi- 29 72 3045 46 97 62 51 T
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amounts to cover cost of surgical operations. B
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The premiums on life policies are to be paid during the entire life
of the insured, or during the period indicated in the preceding table.
ENDOWMENT POLICIES : The face of the.pollc_v i.s to be paid at the death of the insured. The

endowment policy provides for the payment of the face of the policy in
PAYMENTS FOR FULL TERM. PARTICIPATING 10, 15, 20, 25, 30, 35, or 40 yr. from the date of issue, or at the death
T pieis | Pusix | Domir | Dok | Deomos e of the insured if it occurs before the close of the stated period.
10 YARS | 15 YEaRs | 20 YEARS | 23 YEARS | 80 YEABS | 35 YEARS
£10237 | 86625 | 84855 5:&;: 2 e;i = &E’;g : 317. The premiums charged by the life insurance com-
igj:i ::: 4‘; 5 1217”5 ok | ae o1 35 24 96 panies are determinx—::d by three considerations: (1) the
w0264 | 6051 | 4388 38 5 st ag! z”_‘f ot : probability that the insured will live as long as a healthy
}gﬁ ;;; f:; 7”: 49 09 81 | 1_: i;: :i;; :;: 24 86 person of his age may be expected to live; (2) the rate of
H;i?; “;" i’:} ‘:: "i | ; H’; ;x.":) ot interest the company can earn on the premiums paid in;
?8:;‘1;?; qf 13 1(3 504 592 5 = i (3) the necessary expense of managing the company.
103 a4 12 | 4983 | 3965 33 23 29 03
103 58 ; 50 00 3985 | 3348 29 33 In order to secure safety of the policy contract, premiums are made
103 74 : ‘j? 20 0 .;; ;';: 20 66 higher than the above considerations render necessary. The portion
%gi;)ﬁ l 1 ":I; ;}.1§ 5 34 57 30 4 | 27 of the premium remaining unused at the end of any year may be
1:); ﬁ': 38 34 | ;"1’ i]"i il i‘.t ;g e 29 ¢ returned to the policy holder in the form of an annual dividend, or it
S 5L *'3 s 25 53 2183 | 9 66 may be allowed to accumulate for a term of years, called the accumu-
104 91 39 0 51 74 g3 | 359 30 33 lation period. The period is usually 10, 15, or 20 years. In the latter
:?r-; _]1"; L-i'i 2‘-} ’ : ' ?’T] r-);'; 33 B¢ 318 case, no dividend is paid unless the policy is kept in force o the end
105 72 002 | 5288 | 3: 37 68 344 3 of the accumulation period.
106 04 53 34 ‘ : 38 36 355 ¥ The excess of assets over liabilities due to accnmulated dividends,
106 38 | 7 53 84 : 3910 ‘

10676 | 51 40 e 3002 e interest earned, etc., forms the surplus of the company. The reserve
» - 2 e y . =
107 18 $ 55 01 5 O] 40 2-15 of a company is the amount held to meet the payment of policies
107 64 | 55 69 3 418 s when due.

108 14
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108.70 i}l".l Great care is taken by life insurance companies to protect the in-
J i

109 32 |

i;)»:: sured against forfeiture through nonpayment of premiums.
110 00 | 6 82

110 76 | 48 38

111 59

5007 318. The following tables illustrate the loan value, or the amount
112 51
113 51 |

the company agrees to loan the insured if the policy 18 assigned to the
114 61 B 6 company as security; the cash value, or the amount the company
n582 | 823 agrees to pay the insured on surrender of the policy; the paid-up
}g 1(:: = ¢ policy, or the face of a paid-up policy the company agrees to exchange
12022 | 87T L for the original policy if surrendered; the extended insurance, or the
i‘é‘}; :E | oo: 79675 | | time the company will continue the full amount ot insurance without
12605 | o493 | 828 : { further payment. These privileges are granted in consideration of

- the premiums already paid.
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20-PayMENT LIFE 20-YEAR ENDOWMENT

Patmg]n -58
Age 35. & %
Q. 1857

| < Extended | E
~ Paid -
Insurance Cash Insurance | goe
Loan | vone P P okl

Years | Days

)
olEY years Days|

194 $2 | $
276 118 |
155 | 178 |
193 | 215
283 | 259

Bog | 22
li-i'.ii 23

Policy full paid.

EXERCISE 73
From the tables find the annual premium required for :
1. A life policy for $2500, age 24.
A ten-payment life policy for $4000, age 29.
A ten-year endowment policy for $ 5000, age 40,
A twenty-payment life policy for #3000, age 3T7.
A twenty-year endowment policy for $6000, age 37.
6. At age 24 Mr. Robbins takes out a life policy for
$5000; if he dies at the age of 41, how much does the-face
of the policy exceed the premiums paid?
7. If money is worth 6% per annum, what do the
premiums paiti in Ex. 6 amount to?" How much does the
face of the policy exceed the amount 7
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8. At age 35 Mr. Andrews takes out a $5000 twenty-
payment life policy ; what is the face of the paid-up life
policy that will be given to him if he stops paying premiums
and surrenders his policy at age 46? What is the guar-
anteed cash valu: of the policy at age 45?2

9. At age 31 a man took out a $2500 life policy and at
age 36 a $1500 twenty-five-year endowment policy and a
31000 twenty-year endowment policy. How much does
the insurance exceed the premiums paid if he dies at the
age of 437

10. If the annual dividends on a twenty-payment life
policy, age 35, average 21% of the premiums, how much
has a $1000 policy cost at the end of 20 years, money
being worth 5 %, ?

11. If dividends are not paid annually, but are allowed
to accumulate for a period of twenty years on the above
twenty-payment life policy, the insured would be privi-
leged to withdraw the accumulated surplus in cash and
still retain a full-paid policy for $1000 payable at death.
Should the accumulated surplus amount to $391.78 at the
end of twenty years, how much does the policy cost, money
being worth 5% ?

12. Mr. Young takes out a $5000 fifteen-payment life
policy Nov. 19, 1887, at age 40. In 1992, instead of con-
tinuing the insurance, he surrenders for a cash value of
$4036.75, which includes the accumulated dividends.
Allowing $15 per annum per $1000 for protection af-
forded, what rate of interest has his money earned in the
15 years?
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TAXES AND DUTIES

319. The expenses of the United States government for
pensions, army and navy, salaries of the President, con-
gressmen, and other officials, ete., amount to something
over $1000000 a day. The state must have money for
the care of the insane, blind, deaf and dumb, criminals;
for educational purposes, salaries of state officials, ete.
The county needs money for public buildings, bridges,
salaries, educational purposes, ete. The city and village
must have public improvements, fire protection, police,
schools, etc. These expenses are met by taxes.

TAXES

320. The expenses for the support of the state, county,
city, etc., are paid by taxes on real estate and personal
property. In addition to the property tax most states
collect a poll tax of from $1 to $3 from each male citizen
over 21 years of age and under 50.

32]. The rate of taxation is usually expressed as a
certain number of mills on each dollar, or as a cerfain
number of cents on each $100 of valuation.

EXERCISE 74

. 1. The valuation of the property of a certain county is

If the general state tax and the general county

tax are each 60 ct. on each $100 and in addition the
2186
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bridge tax is 40 ct. and the school tax 30 et., what is the
total tax of the county and what is the amount set aside
for each of the above purposes?

2. What are the taxes of a2 man who owns 160 acres of
land in the above county worth %60 an acre and assessed
at # of its value, and personal property amounting fto
$1850 ?

3. The total assessed value of property in Michigan in
1901 was $1578100000. What amount did the State
University receive in 1903 from a } of a mill tax ?

4. How much of this tax did a farmer have to pay who
owns 200 acres of land valued at $ 75 an acre and assessed
at £ of its value?

5. A certain city is bonded for $6000; its taxable
property is valued at $7500000. How much of the abové
bonded indebtedness does a man worth $10000 pay ?

6. Suppose the above city wishes to build a high school
building valued at $50000, what will be the tax on each
$1007?

7. The taxable property of a certain county is
$£125000000. What will be the tax on each :10{} to
build a courthouse worth $ 90000 ?

8. The Michigan State Normal College received from
the state, in 1903, $103200. How much of this did a
man pay who owns $ 7500 worth of taxable property, the
state having property.listed at $1578100000 ?

9. The assessed value of a town is $250000 and the
amount of tax to be raised is $3500; what is the rate of
taxation ?
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DUTIES

322. The income for the support of the national gov-
ernment is derived largely from custom revenue (tariff or
duty on imports, collected at customhouses established by
the government at ports of entry), and internal revenue
(taxes on spirits, tobacco, ete.).

323. Merchandise brought into the country is subject
to ad valorem duty (a certain per cent of the cost of the
goods), specific duty (a certain amount of weight, number,
or measure, without regard to value), or both ad valorem
and specific duty. Some goods are admitted duty free.

Tllustrations. Cut glass and laces pay an ad valorem duty of 60%.
Machinery pays 459%. Tin plates pay a specific duty of 1} ct. per
pound, horses valued at $150 or less pay $30, and wheat pays 25 ct.
per bushel. Cigars pay a duty of $4.50 per pound and 259, and lead
pencils pay 45 ct. per gross and 259%. Books published in foreign lan-
guages are admitted duty free.

EIERCISE 76
1. What will be the duty on 1 T. 4 ewt. of tin plate?

2. What will be the duty on 20 gross of lead pencils?

3. What is the cost per gross of lead pencils on which
the two rates of duty are equal ?

4. The duty on ready-made clothing is 50%. What
is the duty on $6000 worth ?

5. If the duty on linen collars and cuffs is 40 ct. per
dozen and 209, what is the duty on 10 doz. collars at
75 ct. a dozen and 10 pairs of cuffs at 25 ct. a pair?

6. What is the duty at 509 on 500 doz. kid gloves ak
.75 francs a dozen?

7. Find the duty on an importation of £750 8s. 4d.
worth of English crockery at 407.

THE PROGRESSIONS

324. By a series is meant a succession of terms formed
according to some common law.

325. An arithmetical progression (A.P.) is a series in
which each term differs from the preceding by a constant
quantity called the common difference.

Thus, 2, 5, 8, 11, ---, and 15, 10, 5, 0, — 5, — 10, -.., are arithmetical
progressions. In the first, 8 is the common difference and is added

to each term to form the next; in the second, — 5 is the common
difference and is added to each term to form the next.

326. A geometrical progression (G. P.) isa series in which
each term after the first is derived by multiplying the pre-
ceding term by a constant multiplier called the ratio.

Thus, 2, 4, 8, 186, ---, and 18, — 6, 2, — %, % ---, are geometrical pro-
gressions, the ratios being respectively 2 and — .

327. Last Term. If a is the first term, 7 the last term,
d the connmnon difference, r the ratio, and # the number of
terms, we have from the definitions, —

ist 2d 3d nth
AP (a + d) (a+2d) war a+(n—1)d

G.P. a ar ar? v ar+1

». the formulas for the last of n terms are:
A.P. i=a+ (n—1)d.

G.P. l=arL.
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Er. Find the last term in an A.P. in which the first
term is 10, the common difference 4, and the number of
terms 12.

Solution. Il=a+ (n—1)d =10 + (12 —1) x4 =54
Zr. Find the last term in a G. P. in which the first

term is 2, the common ratio 3, and the number of terms 5.

Solution. 1= ar1=2 x 3% = 162.

328. Sum of Series.

A.P. Take the series 3,5,7,9, 11, in which a=3, d=2,1=11,
and the sum (S)=35.

Then S= 3+ B+2)+ B+H+B+6) +(3+38)
and in reverse order
S=11+11-2)+(11-4)+(11-6)+1-38).
Adding and canceling the 2, 4, 6, and 8,
2S=@B+1)+@B+1D)+B+1ID+E+1)+@+11)
= 5(3 + 11).
o S=5(3 +11)=35,

or the sum of the series equals one half of the number of terms times the
sum of the first and last terms.

Take the general series a, a +d,a+2d, -+ a+ (n —1)d. In this
geries it will be noticed that each term is formed by adding to the first
term the common difference multiplied by the number of the term
less one.

Then S:a+(a+r!)+(a+2d)+---(i—d)+l,
’ and in reverse order

S=l+ (—-d)+ (—2d) +--(a+d)+a

THE PROGRESSIONS

Adding and canceling the d’s.

28=a+l+a+lta+i+.catitati=n(a+li).

= _hr
A S_;j(a+!').

G.P. Take the series 2, 6, 18, 54, 162, in which a=2, r=3, =162,
n =5, and S =242,

Then S=24+2x3+2x32+2x3%4+2x 34

Multiplying by 3, 3 S = 2%34+2x32+ 2% 38+ 2% 3442 x 35

Subtracting and canceling common terms,

S—388=2—2x35

or the sum of the series equals the first term minus the first term times the
ratio raised lo a power equal to the number of terms divided by one minus
the ratio.

Take the general series a, ar, ar?, ---, ar™L. In this series it will be
noticed that each term is formed by multiplying the first term by the
ratio raised to a power one less than the number of the term.

S=atar+ar’+ar®+-+ arl,
Multiplying by r, rS= ar+ar®+ar® + - +ar* 4 g,
Subtracting, S—rS=a—ar.
5 =9=0r
|
Erx. Find the sum of the first 8 terms in an A. P.
when the first term is 5 and the common difference is 3.

n(a+1l)
=

Solution. Since S= and l=a+(n—1)d,

“ 8 :g[z at(n—1)d]=4(10+7 x 3)= 124

Fx. Sum to 6 terms the series 24+ 6 4+ 18 4 ---.

Solukion. S0t a2l ahg
olution. = = =128
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329. Infinite Series. Writing the formula

<  a—ar® a ar®
S=— =

1—r 1—r 1=r
we see that when r is a proper fraction and 7 becomes
large, ar® becomes small. 1f we make = sufficiently large,
ar® and hence fa;’_-ﬂ} will approach as near fo zero as we
please, and hence, when n becomes infinite, 8= 3 i =

Ee. Sum to infinity the series 1+ 3+ § +§+ =

Solution. S = 1= =2

330. Circulating Decimals. # = 0.3333 ... and % =
0.189189 ... In the first case 3 is repeated indefinitely,
and in the second case the digits 189 are repeated indefi-
nitely in the same order. Such decimals are cnﬂeﬂ_ circu-
Iatiné decimals. The repeating figures are o.-.ﬂlmll .the
repetend. A circulating decimal is expressed‘h_\' writing
the repetend once and placing a dot over the first and the
last figure of the part repeated.

Thus, 0.333 --- = 0.3 and 0.189189 --- = 0.189.

Er. Reduce 0.3 to an equivalent common fraction.
Solution. 0.3 =% + dstds+ =8 G. P. with the first term

- &,and theratio=¢5 . S= fﬁs =%

EXERCISE 76
1. Find the 12th term of the series 5, 7,9, -
2. Find the Tth term of the series 1, 3, 4 e

3. Find the sum of 9 terms of 2 +4 +3+ -
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4. If a body falls 164% ft. the first second, 3 times as
far the next second, & times as far the third second, and
so on, how far will it fall in the twelfth second? How
far will it fall in 12 see. ?

5. Find the 8th term in the series 1, 1, 3, -

Find the sum of 1+ %+ 1 + -+ to infinity.

Find the Tth term in the series 4, —2, 1, ...,

Find the value of 0.423.

. Find the 5th and 9th terms of the series 3, 6, 12, --.

Find the 9th term of the series T T 1
11. Sum to 5 terms the series 9, —6, 4, ---.
12. Find the value of 0.2; 0.23; 0.24; 1.7145.
13. Find the sum of 3 + 0.3 + 0.03 + --- to infinity.

14. Find the sum of the first 25 odd numbers; the first
25 even numbers.

15. What is the distance passed through by a ball
before it comes to rest, if it falls from a height of 40 ft.
and rebounds half the distance at each fall ?




