. Add (a+2b)z”® and (20— b)2™

. Subtract 3(m— an) from 3a(m—n).

. Multiply ot — bt by at +b%.
. Divide a™6™*® b}r a-mh",
5. Divide af —2z% by o — 2%

s n
7. Divide a*+b" by a¥+bs*
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MISCELLANEQOUS EXAMPLES.
Ans. (8a+b)a*
Ans. 3m(a—1).
Ans. 3a™™,
Ans. a3 —b%,

Ans. a™b™,

l\lllltil)l}. a2 b}, Qo™+,

Tl T
Ans. a? +atzf+22.
Ans. as - a3b5+b3.

. Multiply ¢*+2az—2* by @*+ 20+

Ans. at+4d’z +4a’s —

. Divide 2a*+27ab® — 810* by a+3b.

. Divide o®—2a*+1 by o — 2a+1.

. Value of a— {20 — (3¢+2b—a)}.
. Value of 16— §5—2z—[1—(3—=)]i.
. Value of 16z — §4—[3—bzx— (Bz—T)]

i

4. Value of 2z —[3y— {4z — (by— 6z + Ty){].
Ans. 122 —15y.

Value of @ —[6b — $a — (be — 26— b — 4b) + 2a — (a -

1_;_3;
2b+c)t].
16,
a7,
18.

. Expand (a"—2)(a"+2)(e"+3)(a"—3).
Ans ¢t*—13a™ + 36.
. Factor a*+0*; a®—b%; o®+0°; o' — "

. Factor «®—8%; «®10°; o —0%; a*+0°; o™ —D™.

Ans. 2a° — 6ab+18ab* — 275°.

Ans. at+2a*+ 30+ 20+ 1.

Ans. 9+3z.

Ans. Tz+6.

Prove (a—50)°+b°—a® = 3ab(b - ).
Prove (a*+ab+b*)?— (a®— ab+b*)? = 4ab(a® +b%).

Prove (a+b+e)* — (@ +0°+¢%) =8(a+b)(b+e)(a+e)

Factor a®+9ab+200%: ae*— bc*+a™d" — b

Ans. 3ec.

Ans. 30— 2¢.
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93. Find the greatest common divisor of a’+8a¢+15 and

a’+9%a+20.

Ans. a+b.

24. Find the greatest common divisor of 5(¢* —2+1),4 (a*—1)

and 2(2"+1).

Ans. 2 —x+1.

95. Find the least common multiple of 2*+1, 2° — 1 and

g+,

Ans. 2 —1.

96. Find the least common multiple of o*—1, a*+1, &*+"

nd a®—1.

£ N
27. Value of -

28.

29. Value of S
b

. Value of —

Ans. a®—1.
*+8x+2 2’410z ﬁl :

7 n =1 . =
2 +6x+d ot — 2215
2+ (a+b)rtab ' +d’P+a’

o R
il z+b

Ans. —;
24

Value of :

'+ (a+e)ztac

—b 2a¢ d+d'b
Ta—b ab—0b
a’ ; b
@-b)a—c) (b-a)(b—o) (e—a)e—b)
Ans. 1.

2 2n in 4n
5 ; a b at”—b
Value of (b”' bn-)(u" - ) Ans. .

CLﬂ a® bva

Value of %‘ayx = e Anss —=
o+y \e—y z+y T—y

a4 &

= Ty
B Valueiolif=—=t=—
L ( :

4. Value of

@+ (a+)p+ac -
22+ (b+o)z+be  a*— b’

: 1
Value of (a“ =—
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s 3 4

5 i z* i) T a+tazt

< Valueof [ #1332 - (Z-147). dps ——
5 a* @ @ av

Value of 1+
i

I

1

. Value of

i Se—9

Value of — v =3.

2. Value of ,f

ax* +ac — 2aex

s —, when z=e¢.

bx® — 2bex + bd®
i

=x— 2, to find x.

r— 14, to find .

> Sx—4 6z—56 3Br—1
. Given - )—,— o
2 8 0

. Given bz — [8z — 3§16 — 6z — (4 — 5

2
‘C—-h

Y 3z—5 1 :
. Given - = =, to find z.
R 2 4

=1, to find z.
1-—=z

=2z, to find .

~, to find z.

Ans. .

Ans.

Ans. z=2.

Ans. =T,

Ans. =21,
3

Am;. L=

Ans. z -

Ans. z=1%

Ans. z=0

. Given
7. Given

. Given j

. Given <

63. Given { a+z—y="5 -
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' (h+a2)
Given (f(mb—ﬁ') 290 50 z, to find @.  Ans. x =a—0b.

{0

alz —a) bz —0b)

= b—) G AL T P g tofind 2. Ans. z=a+b.
2ab

stofind . Ans. z=——:

o+ Z;

j THY Y =% T
5. Given 2RIk

i
g

jfiLJ 9y=24
{ .21x—.06y=.03

Br+.120y= -
| 3z—.5y=

x+y=a+b ) :
{ bx+ay=2ab j

(alz+y)+b(z—y)=1 l
{ alz—y)+b(z+y)=1)

4x—5y+2=06

. Given < 7To—11y+22=9 - Ans. 5 y=1,

L v+y+3z=12 j z=3.
ga: -1(b+c—a)
y=3a—b+e),

Ans. <
(z =1la+b—ec).

;gﬂ"z—n:;m') )+(),

z=5(
Ans. jJ (a+
(f: §a+b)

Ty —z=¢
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ahc
" ab+ betae +ao

. Given

..‘.
o <
+
o R o R
I

-+

+

+ |
Rl s Rl o o T

=+

Mt

. Value \/( o n), 5th root of - \II@ Ans. a*; 37/ 8a.

67. Value (az+0y)°+ (ax—by)®. Ans. 20’2+ 6axb’y’,
. Value (a+b+c¢+d)* — (a—b+e—d)>
Ans. 4(a+c)(b+d).
. Square root of a®—12¢°+60a*— 160a® + 2400” — 1920+ 64.
Ans. o*— 64’ +12a— 8.
. Fourth root of 16a*— 960’y +216a%*— 216ay’+ 814"
Ans. 2a—3y.
. Cube root of 2°+32°+ 62+ 72+ 627+ 32 +1.
Ans. 2*+z+1.

. Sixth root of 1+12a+60a*+160a®+240a*+192¢® + 6445,
Ans. 1+2a,
. Simplify § - ()} ¥x { - (—2)*% Ans. —a?,
3 73+1 -1
AT g T and 7 =1/_3 » find the value of the
3 1/8+1
sxpression @’ +zy +17~ Ans. 15.

75. Given 1/(z—a) = stofindz. Ans. 2= =a3/2.

i s
VvV (@ +a)

76. Given ‘:r:—é 2 1, tofind ., Ans. 2==7/(-5).

2-.'1: +1 244

77. Given - s 10 :j//:z,er ;3 to find a. Ans. z=9.

A
4. Given ol ——
. e—1/ =2
. Given — V= "= ., Ans. ==+

. Given fl

- -yt =97
. Given { v 1

"
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(5

. Given 42— i 22, to find 2. Ans. =6, or 2}

T—

Z’E"rll

i

. Given ——— =5 » to find . Ans. z=11, or 3.

x 5

Giver Topome 1—4, to find .  Ans. x =6, or 2.
5

z—8 x—1

Given m‘_.';_x_% = ~§ to find . Ans. x="7, or 2L,
i b )

z—1 -3 11

e =—, to find xz. Ans. =28, or 2:4.

z—4 xz—2 12

g4Iyl

: z+1
3. Given —— + - — Ans. =4, or 0,

z+2 z—2 az—1

=2 o e :3) Ans. =11, or 0.
z+2 z—2 «—3

i
a+1/dt - 1+b

(zty=42-y) ] , r= %3,
oy =15 y==+3.

=92 )

: 3(z—y) ]
Given -{Za & -‘—(36

r+a T—a

, Given —————=

z—a z+a b—a btz

o fw—y=1 1
ST {x?-xyﬂﬂ:mj

S 3z + 2y =>bw
. Given { Y y}‘

15z — 4y =4zy
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zry=xy
ar="by :

(=, ¥_
. Given 5 b : )L
(2242 =az 4-7?31'5

((2?+zy=28)

Given e

. Given <
. Given
Given

j 2—g8: (x—y)®::61:1 1

. Given
( zy =20 §

Ans.

(B ra—gyt::210: 114
. Given 1 oyt }

i x2+yt=34
. Given = ; ]
x:zf;yz_]_ v/(j:z_ 'Ug} —920 } Ans.
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1. A child iwas born in November, and on the tenth day of
December he is as many days old as the month was on the day
of his birth; when was he born? Ans. Nov. 20th.

9 After A has received $10 from B he has as much money
as B and $6 more ; and between them they have $40; how much
money had each at first? Ans. A, $13; B, $27.

3. A father has 6 sons, each of whom is 4 years older than
his next younger brother, and the eldest is 3 times as old as the
youngest ; find their respective ages.

Ans. 10 yrs., 14 yrs., 18 yrs., 22 yrs,, 26 yrs., 30 yrs.
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i

4 Four men club to buy a set of ten-pins, but by clubbing
with 2 more the expense of each is diminished $1.75; what did
the set cost? Ans. $21.

5. A pudding consists of 2 parts of flour, 3 parts of rasins
and 4 parts of suet; flour costs 3d. a pound, raisins 6d., and
suet 8. : find the cost of the several ingredients of the pudding
when the whole cost is 2s. 4d. Ans. 3d., 9d., 1s. 4d.

6. A market-woman being asked what she paid for eggs,
replied, “Six dozen eggs cost as many PEnce as you can
buy eggs for eightpence.” What was the price a dozen?

Ans, 44.

7. The tens’ digit of a number is less by 92 than the units
digit, and if the digits are inverted the new number is to the
former as 7 is to 4 ; find the number, Ans. 24.

8. In paying two bills, one of which exceeded the other by
1 of the less, the change out of a five-dollar note was & the dif-
ference of the bills; find the amount of each bill.

Ans. $2; $22.

® 9 Two }'?Oi%f‘-!‘t.’*, A and B, own together 175 shares in a
railway company: they agree to divide, and A takes 85 shares,
while B takes 90 shares and pays $250 to A ; find the value

Ans. $100.

10. Tind the fraction such that if you quadruple the nume-
rator and add 8 to the denominator, the fraction is doubled ; but

of a share.

if von add 2 to the numerator and quadruple the denominator,
the fraction iz halved. Ans. Z.

11. How many sheep must a person buy at $85 each that,
afte: paying $1.50 a score for folding them at night, he may
in $394 by selling them at $40 each ? Ans. 80.

12. A colonel, on attempting to draw up his regiment in the
form of a solid square, finds that he has 31 men over, and that
he would require 24 men more in his regiment in order to
inerease the side of the square by 1 man’; how many men Wwers
there in the regiment? Ans. T60.

(3 Tn a certain weight of gunpowder the saltpetre com-
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posed 6 pounds more than £ of the weight, the sulphur 5 pounds
less than 4, and the charcoal 3 pounds less than 1; how many
pounds were there of each of the three ingredients? i
: ns gl 82 oo
14: A cistern could be filled in 12 minutes by 2 pipes which
run into it; and it could be filled in 20 minutes by 1 alone;
in what time could it be filled by the other alone? ,
s Ans. 30 min.
; 15. Divide the number 88 into 4 parts, such that the first
increased by 2, the second diminished by 8, the third mu]tip]iea
by 4, al.ud the fourth divided by 5, may all be equal.
Ans. 10, 15, 3, 60.
16. A and B began to play together with equal sums of
money : A first won $100, but afterward lost 4 of all he then
had, and then his money was 1 2s much as that of B; what
money had each at first? Ans. 83-300.
17. A and B shoot by turns at a target: A puts 7 bullets
out of 12 into the bull’s-eye, and B puts 9 out of 12 ; between
them they put in 32 bullets; how many shots did each fire?
’ Ans. 24.
18. A person buys a piece of land at $150 an acre, and
by selling it in lots finds the value inereased threcfold, %{; that
he clears $750, and retains 25 acres for himself:; how many
acres were there? - ' Ans. 40.
19. A and B play at a game, agreeing that the loser shall
always pay to the winner $1 less than 1 the money the loser
has: they commence with equal sums of money, and after B
has lost the first game and won the second he has §2 more
than A ; how much had each at the commencement?
Ans. 86.
20. It is between 11 and 12 o’clock, and it is observed that
the number of minute-spaces between the hands is 2 of what it
was ten minutes previously; find the time.
s Ans. 20 min. of 12 o’clock.

21. A clock has two hands turning on the same cenire: the
swifter makes a vevolution every 12 honrs, and the slower every
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16 hours; in what time will the swifter gain one complete revo-
lution on the slower ? Ans. 48 hrs.
99. An officer can. form his men into a hollow square 4
deep, and also into a hollow square 8 deep: the front in the
Jatter formation contains 16 men fewer than in the former for-
mation’; find the number of men. Ans. 640.
93. A certain number of 2 digits is equal to 4 times the sum
of its digits; and if 18 be added to the number the digits are
reversed ; find the number. Ans, 24,

94. Prove that if 2 numbers differ by @, the difference of
their squares equals 2¢ times their arithmetical mean.

95. If two integers differ by 2, show that the difference of
their squares equals 4 times the integer between them.

96. The two digits which form a number change places on
the addition of 9, and the sum of the original and the resuli-
ing number is 33 ; find the digits. Ans. 1 and 2.

97. Which is the greater, and how much—the square of a
number, or the product of the number a unit less than it by
" the number a unit greater than it?

Ans. The square is 1 greater.

98. If a certain rectangular floor had been 2 feet broader
and 3 feet longer, it would have been 64 square feet larger; but
if it had been 3 feet broader and 2 feet longer, it would have
been 68 square feet larger; find the length and breadth.

Ans. Length, 14 ft.; breadth, 10 ft.

99. When a cortain number of 2 digits is doubled and in-
creased by 86, the result is the same as if the number had been
reversed and doubled, and then diminished by 86; also the
aumber itself éxceeds 4 times the sum of its digits by 3; find
the number. Ans. 59.

30. A sets out from M to N, going 3% miles an hour; forty
minutes afterward B sets out from N to M, going 4% miles an
nour, and he goes half a mile beyond the middle point before
we meets A ; find the distance between M and N. Ans. 29 mi.

31. A person walked a certain distance at the rate of 34

24 % :
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miles an hour, and then ran part of the way back at the rate
of 7 miles an hour, walking the remaining (‘ii.’-'l'um“ in 5 min.
utes: he was gone 25 minutes; how far did he run?

Ans. {5 mi.

Two trains, 92 feet long and 84 feet long respectively,

are moving with uniform velocities on parallel rails: when they

move in oppozite directions they are observed to pass each oth :

in 11 seconds, but when they move in the same direction the

faster train is observed to pass the other in 6 seconds; find the

rate at which each train 113(_:\ es. e
+ Ans. 30 mi. and 50 mi. per hour.

00

33. If the sum of 2 fractions is unity, show that the first,
together with the square of the second, is equal to the second

. scond,
together with the square of the first.

34. A man has a rectangular field containing 4 acres whose
length is to its breadth as 8 : 5; required the length and breadth
of the field. Ans. 32 rods; 20 rods.

- O ] + S -

35. The sum of two numbers is 17, and the less divided by the
greater is to the greater divided by the less as 64 : 81; what are
the numbers ? Ans. & and 9.

36. There are two quantities whose product is ¢ and quotient

II""'
o

7. A father gave to each of his children on New Year’s
day as many branl‘:s as he had children: for each book he gave
{2 times as

2iPT
b; required the quantities. Ans. +=1/ab and +

the whole was $15; how many children had he?

38. «‘\ man hought a field whose length was to its breadth
as 8 to 2; the price per acre was equal to the number of rods
m the length of the ficld, and 43 times the distance around the
field equaled the number of dollars that it cost; what was the
length and breadth of the field? Ans. 60 rods ; 40 rods.

39. A and B carried 100 eggs to market, and each received
the same sum : if A had carried as many as B, he would have
received 36 cents for them, and if B had carried only as many

MISCELLANEOUS PROBLEMS.
as A, he would 113\’0. received only 16 cents for them, how
gs had each ? Ans. A, 40; B, 60.

40. Several ;.(mlunon made an excursion, each taking $484:
each had as many servants as there were gentlemen, and the

many

eo
?

number of dollars which each had was 4 times the number
of all the servants; how many gentlemen were there?
Ans. 11.
41. There is a rectangular field whose breadth is £ of the
length. After laying ouf % of the whole ground for a garden,
it was found that there were left 400 square rods for mowing ;
required the length and breadth of the field.
Ans. 25 rods; 20 rods.
42, There are two square grass-plats, a side of one of which
15 10 yards longer than a side of the other, and their areas are
as 25 to 9: what are the lengths of the sides?
Ans. 25 Uiv 15 yds.
43. A farmer bousht a number of sheep for $80: if he had
hought 4 more for the same money, he would 11&\'9 p‘ml $1 less
for each ; how many did he buy? Amns. 16 sheep.
44. A man divided 110 bushels of coal among a number of
soor persons: if each had received 1 bushel more, he would
have received as many bushels as there were persons; imc' the
number of persons. Ans. 11,
45. A pm‘sma bought a certain number of yards of cloth for
$96 which he sold again at $4 per yard, and gained as much
on the whole as 4 yards cost ; find the number of yards.
Ans. 12.
46. A cistern can be supplied with water by two pipes, one
of which would £l it 6 hours sooner than the other. and they
both would 511 it in 4 hours; how long will it take each pipe
alone to fill it ? Ans. 6 hrs.: 12 hrs.
47. The side of a square is 110 inches long ; find the dimen-
asions of a rectangle which shall have its perimeter 4 irw-.]mq
longer than that of the square, and its area 4 square inche
less than that of the square.
Ans. Length, 126 in.; breadth, 96 in.
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48. The third term of an arithmetical progression is 4 times
the first term, and the sixth term is 17 ; required the first gix
terms of the series. Ans. 2, 5, 8, ete.

49. A square tract of land contains 1 as many acres as there
are rods in the fence enclosing it; required the length of the
fence. Ans. 320 rods.

50. An English woman sells eggs at such a price that 10
more in half a crown’s worth lowers the price threepence pes
gcore; required the price per score. Amns. 15d.

ol. An English woman sells eggs at such a price that 10
fewer in half a crown’s worth raises the price threepence per
score ; required the price per score. Ans. 12d

52. Find the side of a cube which shall contain 4 times as
many solid units as there are linear units in the distance pe-
tween its two opposite corners. Ans. 275,

53. A grass-plat, 18 yards long and 12 wide, is surrounded
by a border of flowers of uniform width ; the areas of the gruss-
plat and border are equal ; what is the width of the border?

Ans. 3 yds.

54. A and B set out to meet each other from two places 320
miles apart: A traveled 8 miles a day more than B, and the
number of days in which they met was equal to half the number
of miles B went in a day; how far did each travel before they
met, ? Ans. A, 192 mi.; B, 128 mi.

95. Two clerks, A and B, sent ventures in a ship bound to
India: A gained $120, and at this rate he would have gained
gs many dollars on a hundred as B sent out. B gained $36,
which was but one-fourth as much per cent. as A gained ;
how much money was sent out by each ?

Ans. A, $100; B, $120.

56. In a collection containing 27 coins, each silver coin is
worth as many cents as there are copper coins ; and each copper
coin is worth as many cents as there are silver coins; and the
whole is worth $1; how many coins are there of each sort?

Ans. 2 of silver; 25 nf copper.
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57. The third term of an arithmetical progression is 18,
and the seventh term is 30 ; find the sum of 17 terms.

Ans. 612.

58. A man by selling a horse for 264 dollars gains as much
per cent. as the horse cost him; required the cost of ihe.h(’JI‘SC.

; Ans. $120.

59 Two numbers are in the ratio of 4 to 5, but if one 18
ircreased and the other diminished by 10, the ratio of the result-
ing numbers is inverted ; required the numbers. i

: , Ans. 40 and 50.

60. Show that the difference between the square of a nwaber
consisting of 2 digits, and the square of the number formed by
changing the places of the digits, is divisible by 99.

61. A laborer, having built 105 rods of fence, found that,
had he built 2 rods less a day, he would have been 6 days longer
in completing the job; how many rods did he build per day?

; Ans. T.

62. The common difference in an arithmetical progression is
equal to 2,and the number of terms is equal to thé second term ;
what is the first term if the sum is 357? Ans.. 8.

63. If the sum of two fractions is unity, show that the first,
together with the square of the second, is equal to the second

=}
together with the square of the first.

64. A man having a garden 12 rods long and 10 rods wide,
wishes to make a gravel-walk half-way around it; what will be

the width of the walk if it takes up % of the garden?
Ans. 9.234 ft.

65. If 8 gold coins and 9 silver ones are worth as much as 6
gold coins and 19 silver ones, find the ratio of the value (:f' a
gilver coin to that of a gold coin. Ans. 1: 5.

6. A rectangular picture is surrounded by a narrow frame
which measures ’ultogether 10 linear feet, and costs, at 12' cents
per foot, 20 times as many cents as there are square feet in the
picture; required the length and breadth of the picture.

Ans. Length, 3 ft.; breadth, 2 ft.
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67. A person walked to the top of a mountain at the rate o
2% miles an hour, and down the same way at the rate of 3}

5

miles an hour, and was gone 5 hours; how far did he walk alto-
gether ? Ans. 14 mi.
63. A and B hired a pasture, i ch A put 4 horses, and
B as many as cost him 18 shillings a week. Afterward, B put
in 2 additional horses, and found that he must pay 20 shillings
a week ; at what rate was the pasture hired ?
Ans. 30s. a week.
69. Two partners, A and B, gained $700 by trade: A’s
money was in trade 3 months, and his gain was $300 less than
his stock ; and B’s money, which was $250 more than A s, was
in trade 5 months; required A’s stock. Ans. $500.
70. A sets out for a certain place, and travels 1 mile the first
. day, 2 the second, 3 the third, and so on; five days afterward
B sets out from the same place, and travels 12 miles a day ;
how long will A travel before he is overtaken by B?
Ans. 8 or 15 days.
71. A certain number of students go on an excursion: if
there were five more, and each should pay $1 more, the expense
would be $611 more; but if there were 3 les , and each should
pay $13 less, the expense would be $42 less; required the
number of students and the fare of each.
Ans. Number, 14; fare, $81.
72. A traveler set out from a certain place, and went 1 mile
the first day, 8 the second, 5 the third, and so on; after he had
been gone three days a second traveler set out, and went 12
miles the first day, 13 the second, and so on; in how many
days will the second overtake the first? Ans. In 2 or 9 days.

73. A set out from C toward D, and traveled 7 miles a
day: after he had gone 32 miles, B set out from D toward @
and went every day ¢ of the whole journey; and after he had

traveled as many days as he went miles in 1 day, he met A ;
required the distance between C and D.
Ans. 76 mi., or 152 mi.

74. Two trains start at the same time from two towns, and

: 7 S 51
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.
each proceeds at a yniform rate toward the other town: when
they meet it is found that ene frain has run 108 miles more
than the other, and that if they continue to run at the
same rate they will finish the journey in 9 and 16 hours
> 1 e —- o - e and !
respectively ; required the distance between the towns and the
rates of the trains.
. e . = N e e E)rrieta
Ans. Distance, 756 mi. ; rate, 1st, 36 mi.; 2d, 27 mi.
an hour, :
e = 1 4 o Vol 0
75. A criminal having escaped from prison, fraveled 10
. s 1 e e B
hours before his escape was known ; he was then pursued so as
: e S e
to be gained upon 8 miles an hour; after his pursuers had trav
o 1 - N V1 ro< hea 2y ato
eled 8 hours, they met an expre going at the b(‘h‘:lc rate as
themselves, who had met the c¢riminal 2 hours and 24 minutes
before; in what time from the commencement or the pll[[_l.lt
will they overtake him? Ans, 20 hra




