Absolute Value... Calculus: Integral

1970 06_NY_18 Absolute Value
Find the value of |-8| —|2].

1970 08 NY_07 Absolute Vaue
Find the value of |-8| + 2.

1980 01 _NY_28 Absolute Value
Thevalue of |-8| +|-3| is
(L) 5
(2) 164
(3) 165
4 17

1980 _06_NY_02 Absolute Value
Find the value of |-4| —|8|.

1980 08 NY_03 Absolute Vaue

Find the value of |_—77| + |5

2009 08 1A_23 Absolute Value
What is the value of the expression |-5x + 12| when
X=57?

1) -37
2) -13
3) 13
4 37
1920 01 EA 06 Alligation

Milk issold at 16¢ a quart and cream at 72¢ a
guart; how many quarts of each will be needed to
make 18 quarts of a mixture to sell for $6.24? [10]

1930 06 EA 23 Alligation

How many pounds of 50-cent coffee must be mixed
with 100 pounds of 25-cent coffee to make a
mixture worth 42 cents a pound? [8,2]
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1930_06_IN_27 Alligation

A milkman has 1000 quarts of milk that tests 4%
butter fat, but the city in which he sells this milk
requires only 3% butter fat. How many quarts of
cream testing 23% butter fat may be separate from
the milk and still satisfy the city requirements?
[8.2]

1950 01 AA_26  Alligation
A man wants to obtain 15 gallons of a 24% alcohol
solution by combining a quantity of 20% alcohol
solution, a quantity of 30% alcohol solution and 1
galon of pure water. How many gallons of each of
the alcohol solutions must he use? [10]

1950 _06_IN_32 Alligation

How many pounds of pure water should be
evaporated from 70 pounds of salt water, 4% of
which (by weight) is pure salt, to increase it to a 5%
solution? [7, 3]

1950 08 IN_33 Alligation

How much pure alcohol must be added to 3 quarts
of a 7% solution of alcohol and water to makeit a
28% solution?  [10]

1960 _01 IN_35 Alligation

A chemist wishes to make 30 ounces of 12%
solution of disinfectant. To do this he mixes a 33%
solution of disinfectant with a 10% solution. Find
to the nearest tenth the number of ounces of each
that he uses. [5, 5]

1960_06 TWA_23  Alligation
Ten quarts of a solution containing x% antifreezeis
mixed with twenty quarts of a solution containing
y% antifreeze. The fractional part of antifreezein
the resulting mixtureis

2
= C R SNC Rt )

2X+y
300
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2009 01 IA_23 Analysis of Data

A survey is being conducted to determine which

types of television programs people watch. Which

survey and location combination would likely

contain the most bias?

1) surveying 10 people who work in a sporting
goods store

2) surveying thefirst 25 people who enter a
grocery store

3) randomly surveying 50 people during the day
inamall

4) randomly surveying 75 people during the day
in aclothing store

2009 _06_IA_05 Analysis of Data

Which data set describes a situation that could

be classified as qualitative?

1) the agesof the studentsin Ms. Marshall’s
Spanish class

2) thetest scores of the studentsin Ms.
Fitzgerald's class

3) thefavoriteice cream flavor of each of Mr.
Hayden’ s students

4) the heights of the players on the East High
School basketball team

2009 _08 IA_08 Analysis of Data

Which relationship can best be described as causal ?

1) height and intelligence

2) shoesize and running speed

3) number of correct answers on atest and test
score

4) number of studentsin a class and number of
students with brown hair

2009 _08 1A_10 Analysis of Data

Ericais conducting a survey about the proposed

increase in the sports budget in the Hometown

School District. Which survey method would

likely contain the most bias?

1) Ericaasksevery third person entering the
Hometown Grocery Store.

2) FEricaasksevery third person leaving the
Hometown Shopping Mall this weekend.

3) FEricaasksevery fifth student entering
Hometown High School on Monday morning.

4) FEricaasks every fifth person leaving Saturday’s
Hometown High School football game.
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1980 01_S2 36b Area and the Coordinate Plane

The vertices of triangle ABC are A(4,4), B(12,10),
and C(6,13).

Find the areaof AABC. [6]

1990 01_S2 3% Area and the Coordinate Plane

The coordinates of the vertices of AXYZ are X(1,1),
Y(12,-1), and Z(9,5).

Find the areaof AXYZ. [5]

1990 06 _S1 33 Area and the Coordinate Plane
If the coordinates of the vertices of AABC are
A(3,-2), B(7,-2), and C(5,5), what is the area of the
triangle?

(1 10

2 14

(3) 20

(4) 28

1990 08 S1 37 Areaand the Coordinate Plane
a. On the same set of coordinate axes, graph the
following system of equations:

y=x+4 [6]

X+y=6

y=2
b. Find the area of the triangle whose vertices
are the points of intersection of the lines graphed in
parta. [4]

1990_08_S1 42 Areaand the Coordinate Plane

a. On graph paper, plot and label the points

A(1,3), B(3,7), and C(8,7). [1]

b. If D hascoordinates (12,y), find the value of y
such that ABCD is atrapezoid. [2]

c. Findthe areaof trapezoid ABCD. [5]

d. If diagonal AC isdrawn, what isthe area of
AADC?([2]

1990 08 S2 38c Area and the Coordinate Plane
The vertices of AABC A(-3,1), B(-2,-1), and C(2,).
Find the area of AABC. [2]
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2000 01 S1 38 Area and the Coordinate Plane
a. Onthe same set of coordinate axes, graph the
following lines.
(1) y=2[1]
(2) y=6[1]
(3 y=2x+12[3]
(4) y=2x-12[3]
b. Find the area of the parallelogram formed by
theselines. [2]

2000_01_S2 40 Areaand the Coordinate Plane

The vertices of a pentagon are A(-2,-1), B(1,3),
C(3,4), D(5,0), and E(3,-2). Find the area of
pentagon ABCDE. [ 10]

2000 _06_S1 16 Areaand the Coordinate Plane
What isthe area of AABC as shown in the
accompanying diagram?
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2000_06_S2 38 Areaand the Coordinate Plane

a. On graph paper, draw and label the graph of

circle A, which is represented by the equation

X+y*=9. [2]

b. Onthe same set of axes, draw the image of
circle A after the trandation (x,y) — (X + 5,y —
3) and label it B. [3]

c. Onthe same set of axes, draw the image of
circle B after areflection in the x-axis and | abel
it C.[3]

d. What isthe area of the triangle formed by
connecting the centers of the circles drawn in
parts a, b, and c?[2]

2000 08 S1 11 Area and the Coordinate Plane
What is the area of figure ABCD that is formed by
coordinates A(0,0), B(5,0), C(5,3), and D(0,3)?
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2000 08 _S1 36 Area and the Coordinate Plane

a. Onthe same set of coordinate axes, graph

the following system of equations.
y=—4 [2]

2X+y=6 [4]

b. Find the area of the trapezoid bounded by
the x-axis, the y-axis, and the graphs drawn
inpart a. [4]

2000 08 _S2 36 Areaand the Coordinate Plane

Find the area of pentagon CANDY with vertices
C(-6,8), A(3,8), N(6,-2), D(—4,-1), and Y(-7,4).
[10]

1880_06(a) AR_03 Arithmetic Operations

If 256 be multiplied by 25, the product diminished
by 625, and the remainder divided by 35, what will
be the quotient?

1900 06 AAR_05  Arithmetic Operations

Simplify % x 1.36—2.111 + 3.1253

1909 01 AR 05 Arithmetic Operations

Multiply 398.69 by 87.96

Divide 63,843.84 by 9.78. [aand bto have5
credits each if results are correct.]

1909 06 AR 04 Arithmetic Operations

A certain man placed money in a bank as follows:
January 1, $82.55; February 3. $98.79; February
21, $79.89; March 2, $82.79; May 3, $937.49; June
1, $329.59; July 3, $492.89; July 29, $193.75;
August 2, $849.76; August 15, $593.29. He drew
from the bank the following amounts: May 8,
$92.75; June 15, $129.83; July 6, $19.75; August 5,
$399.50; September 5, $298.65. How much money
has he still in the bank? [No credit will be given
unless the answer is correct.]

1909 06_AR_08 Arithmetic Operations
Multiply 5960 by 12%. Divide 644.4250 by

.00865. [No credit will be given unless the answers
are correct.]



37 1930 06 AR 19  Arithmetic Operations 43 1880 11 AR 01  Arithmetic: Addition

Multiply 827 by 64 and from the product subtract Copy and add:
10724. $ 5.67
23.21
38 1930 06 AR 20  Arithmetic Operations 6.78
1 92.14
2.25 x 3€ 1.23
3.78
61.37
39 1870 06 AR 02  Arithmetic: Addition 9.00
Find the sum of 1'07
91784 7.16
794380 6.78
400084 1:78
5631 223.06
79840 561
957001 4.45
849987 456
451786 789
501 456

40 1870 06 AR 15  Arithmetic: Addition
Add together 423 ten-millionths, 63 thousandths,
25 hundredths, 4 tenths, and 56 ten-thousandths.

41 1880 06(b) AR 06 Arithmetic: Addition
What is the sum of six millionths, four
ten-thousandths, 19 hundredth-thousandths,
sixteen hundredths, and four-tenths?

42 1880 06(b) AR 10 Arithmetic: Addition
Add 96 bu. 3 pk. 2 qt. 1 pt,, 46 bu. 3pk. 1 qt. 1 pt,,
2 pk. 1 qt,, and 23 bu. 3pk. 4qt. 1pt.



44 1890 01 AR 03  Arithmetic: Addition
Copy the following numbers and find their sum:

25684
3579
26
8002
704
92076
18430
257
79460
10
12895
8205
70382
99669
47169
7280
455
22895
75000
8

276
8836
32940
6666
75834

45 1909 01 AR 02  Arithmetic: Addition
Copy and add [No credit will be given unlessthe
sum is correct]:

68530
26982
16450
19247
36293
18964
73251
57368
46527
10339
82644
63102
38972
87654
23456
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1920 01 AR 02 Arithmetic: Addition

Copy and add the following: [5]

3.75; 81.375; .49; 7860.5; 26.625; .338; .92; 918;
54627, 83.125; 325.5; 426

1920 06_AR_02 Arithmetic: Addition

Copy and add the following: [5]

34.5; 783.2; 29.02; 300.45; 41.004; 283.15; 12.125;
10.001; .005; 1050.4; 2064

1930 06_AR_15 Arithmetic: Addition
Add $96.79; $42.04; $7.98; $14; $31.60

1930 06 AR_17 Arithmetic: Addition
Add7ft3in; 8ft6in.; 9ft8in.; 2ft3in.; 3
ft5in.

1940 08 BA_01-2a Arithmetic: Addition
Add [5]
6432

7519

2964

1786

6945

1479

5306

6679

3893

2931

9887

2468

1916

2854

7693

6945

3456

7201

1950 01 MP_01 Arithmetic: Addition
Add 6498; 825; 57; 907; 6870; 8781; 968

1950 06 MP_01 Arithmetic: Addition
Add 4.98; 62.5; 3.865; 587

1950_06_MP_06 Arithmetic: Addition
Add 13812; 21305; 12429; 16496; 19763
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1866 11 AR_04 Arithmetic: Division
If the divisor is 19, the quotient 37, and the
remainder 11, what isthe dividend?

1866 _11 AR 05 Arithmetic: Division
What is the quotient of 65bu. 1pk. 3qt. divided by
12?

1870 02_AR_02 Arithmetic: Division
Divide 478656785178 by 56789.

1870 _02_AR_03 Arithmetic: Division
Prove that the quotient of 478656785178 divided
22346

by 56789 is 8428688 56789

1870 _02_AR_06 Arithmetic: Division
What is the least common multiple (or dividend) of
3,4,5,6,7, and 8?

1870 02_AR_10 Arithmetic: Division

What is the greatest common divisor of % 5-6, and
11-8?

1870 _06_AR_05 Arithmetic: Division
Divide 1521808704 by 6503456.

1870 06_AR 06  Arithmetic: Division
If the remainder is 17, the quotient 610, and the
dividend 45767, what is the divisor?

1870 06_AR_18 Arithmetic: Division
Divide 0.01654144 by 0.0018.

1870 11 AR 04 Arithmetic: Division
If the divisor is 19, the quotient 37, and the
remainder 11, what is the dividend?

1880 02_AR 01 Arithmetic: Division

The quotient of one number divided by another is
37, the divisor 245, and the remainder 230; what is
the dividend?
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1880_06(b)_AR_02 Arithmetic: Division
If the product of two numbers is 346712, and
one of the factors is 76, what is the other factor?

1890_03 AR _a 03 Arithmetic: Division

When the divisor is 10, 100, or 1000, give the
shortest method of division. Give an example.

1890 06 AR 01 Arithmetic: Division
If the remainder, dividend and quotient be given,
how may the divisor be found? Give an example.

1909 01 AAR 01 Arithmetic: Division
Show, without dividing, whether or not 36,432 is
divisibleby 8, 9, 11, 15.

1930 06 _IN_19 Arithmetic: Division
If the dividend is D, the divisor d and the remainder
R, express the quotient Q intermsof D, d and R.

1940 01 AR_20 Arithmetic: Division

A boy in his shopwork was given aboard 16 feet
long and was asked to cut it into pieces each 1%
feet long. How many full pieces did he get?

1940 06 AR_12 Arithmetic: Division

If aspace of 18 inchesis alowed for each person,
how many persons can be seated on 5 rows of
bleacher seats each 90 feet long?

1950 01 MP_03 Arithmetic: Division
Divide 6.9525 by 7.5

1950_06_MP_07 Arithmetic: Division

In acertain school there are 108 boys. How many
intramural baseball teams (nine boys on ateam) can
they form, using all the boys?

1950_06_MP_10 Arithmetic: Division
How many times greater is 90 than 15?

1866_11 AR 03 Arithmetic: Multiplication

In multiplying by more than one figure, whereis
the first figure in each partial product written, and
why isit so written?
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1870 02_AR_01 Arithmetic: Multiplication

Multiply twenty-nine million two thousand nine
hundred and nine, by four hundred and four
thousand.

1870 02_AR_11 Arithmetic: Multiplication
Multiply eighty-seven thousandths by fifteen
millionths.

1870 _06_AR_04 Arithmetic: Multiplication
Multiply four hundred and sixty-two thousand six
hundred and nine by itself.

1870 11 AR 03 Arithmetic: Multiplication

In multiplying by more than one figure, whereis
the first figure in each partial product written, and
why isit so written?

1880 _11 AR 15 Arithmetic: Multiplication
Multiply eighty-seven thousandths by fifteen
millionths.

1890 01_AR 02 Arithmetic: Multiplication

How may the correctness of multiplication be
proved and why isthis a proof?

1890 03 AL_02  Avrithmetic: Multiplication
Deduce the rule for treatment of signsin
multiplication in algebra.

1940 01_ AR 21 Arithmetic: Multiplication

Thirty inches of cloth will make one kitchen towel.
How many yards of material are required to make 6
towels?

1950 01_MP_02 Arithmetic: Multiplication
Multiply $39.50 by 10
1950 06 MP_19 Arithmetic: Multiplication

30 inches of leather will make one belt. How many
feet of leather would be needed to make 12 belts?
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1866 11 AR 01 Arithmetic: Numeration

Write in figures each of the following numbers, add
them, and express in words (or numerate) their
sum:; fifty-six thousand, and fourteen thousandths;
nineteen, and nineteen hundredths; fifty-seven, and
forty-eight ten-thousandths; twenty-three thousand
five, and four-tenths, and fourteenth millionths.

1870 06 AR 01 Arithmetic: Numeration
Numerate, read or express in words 8096392702.

1870 11 AR 01 Arithmetic: Numeration

Write in figures each of the following numbers, add
them, and express in words (or numerate) their
sum:; fifty-six thousand, and fourteen thousandths;
nineteen, and nineteen hundredths; fifty-seven, and
forty-eight ten-thousandths; twenty-three thousand
five, and four-tenths, and fourteenth millionths.

1880_06(b) AR 01 Arithmetic: Numeration
Express in words: 5000000750001.

1909 01 EA _02b  Arithmetic: Numeration

5(a2+b2)

Expressin words: 3
( X+ 2y* J

1890 01 AR 01 Arithmetic: Place Vaue

Explain the difference between the simple value of
afigure and itslocal value.

1890 03 AR _a 01 Arithmetic: Place Vaue

In anumber what is the effect upon the value of a
figureif it be removed one place to the right? What
if removed one place to the left?

1970 06 _NY_19 Arithmetic: Place Vaue

If t represents the tens digit of atwo-digit number
and u isthe units digit, represent the number in
terms of t and u.

1870 06_AR_03 Arithmetic: Subtraction
2579584239456 — 249187654116 = ?
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1880 11 AR_02 Arithmetic: Subtraction
From 100200300400500600 take
908070605040302

1930 06_AR_14 Arithmetic: Subtraction
Find the difference between 87 and 5.089

1940 06_AR 01 Arithmetic: Subtraction
Subtract 2 feet 8 inches from 7 feet 3 inches.

1950 01_MP_04 Arithmetic: Subtraction
Subtract 387.5 from 400
1950 01 MP_19 Arithmetic: Subtraction

Mt. Marcy, the highest peak in New York State, is
5344 feet above sealevel. How much higher than a
mile above sealevel is Mt. Marcy?

1950 06_MP_02 Arithmetic: Subtraction
Find the difference between 34165 and 29602

1950 06 MP_12 Arithmetic: Subtraction
Joe used 7 ft. 4 in. of leather lacing to bind his
scrapbook and Jim used 9 ft. 2 in. for his. How
much more did Jim use than Joe?

1870 11 AR 16 Bills and Receipts

Find the cost of the several articles, and the
amount of the following bill:

To 16750 feet of boards at $12.50 per M,,

" 1750 " " 24.00 "
" 3500 " " 25.00 "
Received Payment, $
SAMUEL PALMER

1880_06(b)_AR_08 Billsand Receipts

Make a receipted bill of the following articles as
if sold to John Smith by yourself:

16 Ibs. of tea, at $.85 per Ib.

28 " " coffee, at $.25% per Ib.

15 yards of linen, at $.66 per yard.
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1890_01 AR 08

James Jones buys of John Wilson for cash Jan. 1,
1890, 5 gals. Vinegar at $.20; 27 Ibs. sugar at 10
cents; 51bs. oat meal at 5 cents. Make out a bill of
the above and receipt it for Wilson.

Bills and Receipts

1890_03 AR _a 08 Billsand Receipts

William Thomas buys of Jacob Smith, March 1,
1890, giving his note for $50 and cash for the
balance, 15 pairs of boots at $4.25; 37 pairs dlippers
at $1.75; 2 doz. pairs dlippers at $9 a dozen.

Make a bill of the above and receipt it for Smith.

1890 06 AR 08 Bills and Receipts

George Thomas buys of Timothy Marsh for cash,
June 1, 1890, 15 Ibs butter at 25 cents; 20 Ibsrice at
8 cents; 6 Ibsraisins at 20 cents. Make abill of the
above and receipt it for Marsh.

1900 03 AR 04 Bills and Receipts

Make areceipted bill of the following: William
Stone buys this day of Flagg Brothers 2 barrels
flour at $5.50, 20 |bs. sugar at 5% cents, 4 Ibs.
coffee at 35 cents, 5 Ibs. butter at 28 cents, 2
bushels potatoes at 45 cents.

1909 01 AR 11 Bills and Receipts
Make areceipted bill of the following items bought
of Frank Jones by William French: 26 pounds of

1
sugar at 55
7 % cents a pound; 5 bushels of potatoes at 78 cents
abushel; 3 gallons 2 quarts of molasses at 65 cents
agallon; 4 pounds of rice at 10 cents a pound; 8
pounds of coffee at 35 cents a pound; 3 heads of
cabbage at 8 cents a head; 2 bushels 3 pecks of
apples at 80 cents a bushel.

cents a pound; 23 pounds of lard at

1909 06 AR 06 Bills and Receipts

Make, in correct form, areceipted bill showing the
following items purchased by John Smith of C. F.
Adams, May 31, 1909, and paid for June 15, 1909:
10 pounds of butter at 32 cents per pound; 6 cans of
corn at 16 cents per can; 1 pound of tea at 60 cents
per pound; 3 dozen eggs at 35 cents per dozen.



110 1920 01 AR 15

111

Bills and Receipts

On October 20, 1919, James Price bought of
George Kent, Chicago, Ill., the following goods:
5% yards of elastic at 16¢ ayard; 3%
gingham at 96¢ ayard; 7 yards of silk braid at 17¢
ayard; 4 sheets at $2.40 each; 8 pillow cases at 95¢
each; 6 towels at $1.35 each. Make out the
receipted bill. [10]

yards of

1920 06_AR_09 Bills and Receipts

Make out areceipted bill for the following articles
bought from E.C.Gray who is doing businessin
your home town: 4 pounds sugar @ 20¢ a pound,;
1% pounds rice @ 16¢ a pound; 2% pounds butter
@ 72¢ a pound; 1%2 dozen eggs @ 76¢ a dozen.
[10]

112 1950 01 MP i 02 Billsand Receipts

113

114

A boy who worked in Friend's Grocery made daily

depositsin the bank for the store. On January 23,

1950, he took the following to the bank for deposit:

$200.00 in bills (currency) $10.00 in half dollars
15.00 in quarters 6.00in nickels

8.00indimes 4.00 in pennies

and a check from Anytown Bank for $24.50.

Using the information above fill in the form below.

[10]

Depaosited in

Qurtown, N. Y.

Rills

|
|
Coin ’ '
- I
|
)

Total

1890 01 AL_10 Binomial Expansions

Expand (a+ b)° and give the principle by which
the coefficients and exponents of the successive
terms are determined.

1890 01 HA_10 Binomial Expansions

Z
1) 2

Expand by the binomial theorem | a*+ b 2

giving thefirst six terms.
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1890 03 AL_11 Binomial Expansions

4
Expand (3m— nz) and explain how the

coefficients are obtai ned.

1890_03 HA_10

12
Find the 5t term of (1— az) .

Binomia Expansions

1890_06_AA_09
Expand 1

31+x

Binomial Expansions

to five terms by the binomial

theorem.

1890 06_EA_09

Expand (1 - 2x)°. Give the general law of
coefficients and its application to abtain the
coefficientsin this example.

Binomia Expansions

1900 01 AA_10

Find by the binomial theorem the value of /34 to
four decimal places.

Binomia Theorem

1900 01 AL_10 Binomial Expansions

6
Expand by the binomial theorem [az - % ]

1900_03 AL_09 Binomial Expansions
7
; ; 2 b?
Expand by the binomial theorem | 2a“ — 3
1900 06_AA_12 Binomia Expansions

Write the first four terms of the binomial formula
State in words, without doing the work, how this

formulamay be applied to find the value of /33 to
any required degree of accuracy.

1900 06_AL_10 Binomia Expansions
Write out by the binomial theorem the first four

7
2
terms of [X? - 4y] , giving al the work for

finding the coefficients.
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1920 01 AA_02
By the aid of the binomial formula, find the value

Binomial Expansions

.
of (1.045)7, that is, [1+ 0.04%] correct to the

third decimal place. Indicate the work necessary to
check the result by the use of logarithms.

1920 01 _IN_07 Binomial Expansions

Writing (1.06)¢ as (1 + .06)5, (a) expand by the
binomial formula, (b) find the value to two decimal
places. [Carry the work far enough to be sure that
the terms neglected do not affect the second
decimal place.] Inthisexample what termswill be
neglected?

1930 01 AA_10 Binomial Expansions
Write the fifth term of the expansion (1 —x)°

1930 06_AA_06 Binomial Expansions
Give, after smplifying, the third termin the

10
expansion [ X+ L ]
3x?

1930_08 AA_09 Binomial Expansions
Find and simplify the fifth term in the expansion of

(o5

1940 01_AA_07 Binomia Expansions
Write the first three terms of the expansion of
(I+x)n

1940_01_IN_15
Thefirst three terms of the expansion (a+ b) 8 are

Binomial Expansions

1940 06_AA_16 Binomial Expansions
Write in smplest for the third term in the expansion

2
of[1+l]
X
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1940 06_IN_18 Binomia Expansions
Write the first three termsin the expansion of

(x-2)°

1940 08 IN_13 Binomia Expansions
Write the first three terms in the expansion of

(a—h)’.

1950 01 _AA_05 Binomia Expansions
Write in simplest form the third term in the

2
expansion of [% + 2y] :

1950 01 _IN_08 Binomia Expansions

Writein simplest form the first two termsin the
. 5
expansion of (x+2y)".

1950_06_AA_04 Binomial Expansions
Write in simplest form the third term of the

5
expansion [xz - % ]

1950 _06_IN_18 Binomial Expansions
Write the first two terms of the expansion of

(x+y)5.

1950 08 IN_09 Binomia Expansions
Write the first three termsin the expansion of

(xsy)’

1960 01 _AA_04 Binomia Expansions

Write in simplest form the fourth term only in the

6
expansion of [xz + % ]

1960 01 _IN_17 Binomia Expansions
Writein simplest form the third term only in the

expansion of (x+2)".
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1960_01 TWA_04 Binomial Expansions
Write in simplest from the fourth term only in the
expansion of

1960_06_IN_05 Binomial Expansions
Write in simplest form the second term only in the

expansion of (2a+b)*.

1960 _06_TWA_09 Binomia Expansions

Indicate whether the following statementsistrue
for (1) all real valuesof x, (2) one or more, but
not all, real values of x, (3) noreal value of x.

(x—1)3=x3-3x®+3x-1

1960 _06_TWA_18 Binomia Expansions
Write in simplest form the fourth term only of

(1+1)°, wherei = ~/-1.

1960_08_IN_05 Binomial Expansions
Write in simplest form the third term in the

expansion of (1-x)°

1980_06_S3 35 Binomial Expansions
What is the third term in the expansion of

(a—3b)°?

1) 90a®b?
2) 45a°b?
3) —45a°b?
4) -90a’b?
1990 01 S3 22 Binomial Expansions

What is the fifth term in the expansion of (a+ bi )'?

1) 35a°b*
2) -35a°b*
3) 21ab°i

4) -21a’bdi
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1990_06_S3_32
What is the fourth term of the expansion (a+ b) 42

Binomia Expansions

1) 4a’b?
2) 4ab’
3) 6ab’
4) 6a%h?
1990 08 S3 34 Binomial Expansions

Wheat is the third term in the expansion of (x — 2y)°?

1)  40x%y?

2)  10x%y?

3) -10x%y

4) -80x%y°

2000 01 S3 33 Binomia Expansions

What is the third term in the expansion of (x + 2y)°?
1)  10%y?

2) 40x3y?
3) 8ox%y®
4) 20x%y°
2000_06_S3 31 Binomial Expansions

What is the third term in the expansion of
(a—3b)*?

1) 6a’b?
2) —6a’b?
3) 54a’b?
4) -54a°b?
2000_08_S3 34 Binomia Expansions

What is the fourth term of the expansion (2x—y)’?

1) 16x%°
2) 35x%y*
3) -560x%y°
4) -560x%y*
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2009 06 MB_16
What is the third term in the expansion (2x — 3)°?

Binomial Expansions

1) -1080x*
2) -720x3
3) 720¢°
4) 1080x°
2009 08 MB_15 Binomial Expansions

What is the third term in the expansion of (3x — 2)°?

1) 1,080x

2) 270x3

3) 540%°

4) 1,080x°

1890 06 AA_12 Binomial Expansions. Undetermined
Coefficients

Expand to five terms by the method of

2
indeterminate coefficients 2-3X+4X )
1+ 2x—5x?

1900 01 AA_12
Coefficients

Expand / 1+ x+ x* to four terms by the method of
undetermined coefficients.

Binomial Expansions. Undetermined

1900 06 _AA_10
Coefficients

24 X+ X
powers of x by the method of undetermined
coefficients, finding four terms.

Binomial Expansions. Undetermined

into a series of the ascending

1909 06 _AA_03
Coefficients

Find the first five terms of the series obtained by
b S by the method
1+ 2x+ 2%

of undetermined coefficients. Verify the result by
division.

Binomial Expansions. Undetermined

developing the fraction

1880_06(a)_AR_12 Brokerage and Commissions

What is Commission?
What is Brokerage?
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1880_06(a)_AR_13 Brokerage and Commission
An auctioneer sold a house for $3284, and the
furniture for $2,176.50; what did his fees

amount to at 2% per cent?

1890 03_AR_a 14 Brokerage and Commission
An agent received $25.50 commission at 2% per

cent for selling 120 barrels of flour. At how much
abarrel did he sell it and how much did he pay the
owner?

1890 06 AR 14 Brokerage and Commission
An agent received $1610 with which to buy goods.

He pays $11 cartage and receives 2% per cent

commission on the amount purchased. Find the
amount purchased.

1900 01 AR 12 Brokerage and Commission

An agent charged his principal $106.35
(commission being 2%%) for buying 5000 bushels
of wheat; the freight charges, etc. amounted to
$43.75. How much abushel did the wheat cost the
principa ?

1900 01 AR 13 Brokerage and Commission

A speculator buys bonds whose par valueis
$10,000 at 1133 and sellsthem at 1151 ; how
much does he gain if brokerageis % % in each

transaction?

1900 03 AR 12 Brokerage and Commission

A capitalist buys U.S. 4% bonds to the amount of
$50,000 par value at 112 3/8, brokerage 1/8%; find
the cost of the bonds and the rate of income on the
investment.
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1900_06_AAR_11 Brokerage and Commission
A speculator buys through a stock-broker 50 shares

of O&W at 23%, depositing $5 a share as margin;

at the end of one month the stock is sold at 24%. If

brokerageis % % in each case and the speculator

pays interest at 6% on the balance of purchase
price, how much is due the specul ator?

1900_06_AR_12 Brokerage and Commission
A person sells 200 shares of railway stock at

1
105 >

70%, paying % brokerage in each case; how many

and invests the proceeds in mining stock at

shares of mining stock does he buy?

1900 06 AR 13 Brokerage and Commission
An agent sold 3000 bushels of oat, and, after

deducting his commission of 2% %, sent his

principal the proceeds, $877.50; for how much a
bushel were the oats sold?

1909 01 AAR 05

If New York and New Haven R.R. sdlls at 180%

and pays 7% % and West Shore sells at 108% and

Brokerage and Commission

pays 4% %, which is the better investment?

1920 01 AR 14 Brokerage and Commission

A commission merchant sold a consignment of 400
dozen eggs at 70¢ a dozen; if his commission was
5% and the charges for freight and cartage

amounted to 1%¢ adozen, what amount should he

remit to the shipper? [10]

1920 06_AR_14 Brokerage and Commission

A commission merchant charged a farmer 8%
commission for selling his produce; if he remitted
to the farmer $3910 for a sale, what was the selling
price of the produce? [10]
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1940 01_AR_30 Brokerage and Commission

A salesman for a hardware company receives an
annual salary of $1800 and a commission of 10%
on all sales above $5000. If he sells goods worth
$8650 in one year, how much doeshe earnin al?
[10]

1950 06_MP_25 Brokerage and Commission

A salesman sold $1850 worth of merchandise on a
commission of 35 %. How much was his
commission?

1950 06_MP_ii_06 Brokerage and Commission

Miss Helen Jones is employed as asaleslady in a
department store. Sheis paid $30 aweek salary and
acommission of 4% on all sales above $200.
During a certain week Miss Jones sold merchandise
totalling $730.

a How much commission did Miss Jones earn
during the week?[8]

b What were Miss Jones total earnings for the
week? [2]

1950 01 AA_29  Calculus: Differential
Giveny = %xg — 4x? + 15x - 6.
a) Find the coordinates of the

maximum point. [5]

b) Find the equation of the line
tangent to the curve at the point
where the curve crosses the y axis.
(5]

* This question is based on one of the optional
topicsin the syllabus.

1950 06 _AA_29 Calculus: Differential

3
Given f(x) = X? +x?—3x-5.
a Find the first derivative of f(x). [2]
b Find the coordinates of the maximum and
of the minimum point. [4]
c Find the coordinates of the point of
inflection. [2]
d Ketch thegraph of y =f(X). [2]
*This question is based upon one of the optional
topicsin the syllabus.
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1960 01 AA_39 Cadlculus: Differentia

Find the abscissa of the point of inflection of the
graphof y= x3—3x2—-9x + 2.

* This question is based on an optional topic in the
syllabus.

1960 01 AA_40 Cadlculus: Differentia

Find the slope of the line tangent to the graph of y
= X2 —3x —1 at the point (4,3).

* This question is based on an optional topic in the
syllabus.

1960 01 TWA_36 Cadculus: Differential

Find the abscissa of the point of inflection of the
graph of

y=xX—-3x2—-9x+ 2

1960 01 TWA_37 Cadlculus: Differentia
Find the slope of the line tangent to the graph of y
= X2 —3x—1 at the point (4, 3).

1960 06 TWA_41 Calculus: Differentia

Find the slope of the line tangent to the curve
whose equation isy = X2 — 5x + 2, at the point
where the graph crosses the y-axis.

1960 06 TWA_42 Calculus: Differentia
Find the coordinates of the point of inflection of the
curve whose equationisy = x8 —bx + 2.

1960 01 AA_34 Calculus: Integral
Which one of the following is arational integral
function in x?

1)  23-Ax-1
(2) %xz—x«/g—5
3
(3) X2—?—5
2
4 x® -x-5
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1960 01_TWA_34 Calculus: Integra

[Write the number preceding the correct answer in
the space provided.]

Which one of the following is arational integral
function in x?

1) 2¢-~x-1 )
%XZ_xﬁ_s

(3 ¥-2-5 @)
2
x® -x-5

1960 06_TWA_37 Calculus: Integra
A rational integral function of xis
3

W x+: @ Axrz @ ex’ (@

x+ /2



Central Tendency ... Circles: Equations of

1 1980 01 S1 27 Central Tendency

For which set of numbers will the mean, median,
and mode all be equal?

(1) 2,25

(2) 2,55

(3) 2,334

(4) 2,255

1980 _08_S1 08 Central Tendency
Joann's five test scores in math were 87, 87, 89, 90,
and 100. What is the mode?

1980 08 _S1 39 Central Tendency
The accompanying table shows the distribution of
scores on a quiz.

1
T
100 i
90
g0
70
60
30

Find the total frequency. [2]
Find the mode. [2]

Find the median. [2]

Find the mean. [4]

bt 3 =) L A= U

oo oTe

1990 _08_S3 05 Central Tendency

The test scores for five students were 59, 60, 63,
76, and 87. How many points greater than the
median is the mean?

5 2000 01_MA 05  Central Tendency

What was the median high temperature in
Middletown during the 7-day period shown in the
table below?

Daily High Temperature
in Middletown
Day Temperature
(°F)
Sunday 68
Monday 73
Tuesday 73
Wednesday 75
Thursday 69
Friday 67
Saturday 63
1) 69
2) 70
3) 73
4) 75

2000_01_S1 27 Central Tendency
In which set of data is the mean greater than the
median?

(1) 2,5,6,8,8

(2) 2,35,6,7,8

(3) 2,45,6,6,7

(4) 24,45,6,7,8

2000 _06_S1 21 Central Tendency
The numbers in a distribution are represented by 3,
X+ 2, 2x, and x = 5. If x = 2, then the mode of these
numbers is

(1) 6

(2) 2

3) -3

(4) 4
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2000 _06_S1 23 Central Tendency
Nine students scored 75 or less on a mathematics
test. If 75 is the 25th percentile, what is the number
of students who took this test?

1) 6

(2) 12

(3) 36

(4) 45

2009_01_IA_07 Central Tendency

Alex earned scores of 60, 74, 82, 87, 87, and 94 on
his first six algebra tests. What is the relationship

between the measures of central tendency of these

scores?

1) median < mode < mean

2) mean < mode < median

3) mode < median < mean

4) mean < median < mode

1990_08_S1 05
Missing Data
The data 6, 12, x, 7 have a mean of 10. Find the

value of x.

Central Tendency: Average Known with

2000_01_MA_26
Missing Data

Judy needs a mean (average) score of 86 on four
tests to earn a midterm grade of B. If the mean of
her scores for the first three tests was 83, what is
the lowest score on a 100-point scale that she can
receive on the fourth test to have a midterm grade
of B?

Central Tendency: Average Known with

2000_06_MA_17
Missing Data

For five algebra examinations, Maria has an
average of 88. What must she score on the sixth
test to bring her average up to exactly 90?

Central Tendency: Average Known with

1) 92
2) 94
3) 98
4) 100

13

15

16

17

18

19

2000_08_S1_18
Missing Data

Central Tendency: Average Known with

Rick’s recorded times in four 1-mile runs are 4.8
minutes, 5.3 minutes, 4.7 minutes, and 5.4 minutes.
For Rick’s next run, which time will give him a
mean of 5.0 minutes?

(1) 4.8 min

(2) 5.3 min

(3) 5.7 min

(4) 6.0 min

2009_01_MA_36
Missing Data
Juan received scores of 82, 76, 93, and 80 on his
first four chemistry tests of the year. His goal is to
have an 86 average in chemistry for his first five
tests. What score must he earn on the next test to
achieve an average of exactly 867

Central Tendency: Average Known with

1890_06_AA_06
Find the arithmetical mean between a® + ab — b?
and a® —ab + b?.

Central Tendency: Averages

1920 01_AR_09 Central Tendency: Averages

The record for a herd of 24 cows showed a yield of
3240 pounds of milk per week; how much milk
would be produced per week if 10 cows equally
good could be added to the herd? [10]

1920 _06_AR_06 Central Tendency: Averages

On seven successive days at noon the thermometer
registered 80 degrees, 76 degrees, 82 degrees, 79
degrees, 85 degrees, 90 degrees, and 88 degrees;
what was the average temperature for the week?
[10]

1930_06_AR_11 Central Tendency: Averages
If Jack’s scores on five arithmetic tests were 67, 72,
80, 91 and 85, what was his average score?

1940 _01_AA 04 Central Tendency: Averages
What is the arithmetic mean between 2a and 2b?
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1940 01_AR_22 Central Tendency: Averages

In three trials in a standing broad jump a boy
jumped the following distances; 5 feet 11 inches, 6
feet, 6 feet 1 inch. Find the average distance that he
jumped.

1940 01_IN_09 Central Tendency: Averages
The arithmetic mean between4and 7 is ...

1940_08 BA 03b  Central Tendency: Averages

For six consecutive days a newsboy’s profits were
as follows: 84¢, 40¢, 75¢, 57¢, 86¢ and $1.02.
What was his average daily profit?

1950 _01_MP_08 Central Tendency: Averages
In six tests Walter had scores of 80, 90, 100, 70, 90
and 80. What was his average score?

1950_06_MP_08 Central Tendency: Averages

The total weight of the eleven players on a high
school football team is 1716 pounds. What is their
average weight?

1950 06_TY_33d  Central Tendency: Averages

Indicate whether the information given is too little,
just enough, or more than necessary, to justify the

conclusion.

If, in every mathematics test, a boy received either
an 80% or a 90% grade, then his average mark was
85%. [2]

1960_08_IN_20 Central Tendency: Averages
If a man travels y miles in x hours, express his
average speed in miles per hour in terms of x and y.

1980 01_NY_17 Central Tendency: Averages
Express the average of x + 1 and 3x -3 as a
binomial.

1980 01_S1 13 Central Tendency: Averages
Express the mean (average) of x+1 and 3x—3asa
binomial.

29

30

31
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1990 06_S1 26 Central Tendency: Averages
The set of scores on a mathematics test is 72, 80,
80, 82, 87, 89, and 91. The mean score is

(1) 84

(2) 83

(3) 82

(4) 80

2000_08 MA_08 Central Tendency: Averages

On an English examination, two students received
scores of 90, five students received 85, seven
students received 75, and one student received 55.
The average score on this examination was

1) 75
2) 76
3) 77
4) 79

1980_06_S3_40 Central Tendency: Dispersion

The ages of ten teachers at George Washington
elementary school are 33, 23, 36, 29, 36, 36, 33, 29,
36, and 29. Determine the standard deviation of
these ages to the nearest tenth. [10]

1990_06_S3_36 Central Tendency: Dispersion
The table below shows the grades for a college
statistics class.

Grade Frequency
() %
92 2
87 3
82 6
77 9
72 16
67 6
62 4
a. Find the mean of the data.
b. Find the standard deviation to the nearest

tenth.



33 2000 01_S3 37b

34

35

36

Central Tendency: Dispersion
Using the scores in the table below, find the
standard deviation to the nearest tenth.

. S
f30) 2
/5 )
0 4
75 5
&0 5

2000_06_S3_38b Central Tendency: Dispersion

The scores on a mathematics test are 42, 51, 58, 64,
70, 76, 76, 82, 84, 88, 88, 90, 94, 94, 94,

and 97. For this set of data, find the standard
deviation to the nearest tenth.

2000_08_S3 39b Central Tendency: Dispersion
Find, to the nearest tenth, the standard deviation of
this set of data.

er | n
89 | 4
9l ] 3
all R
95| 2

2009_01_MB_27 Central Tendency: Dispersion

The average monthly high temperatures, in
degrees Fahrenheit, for Binghamton, New
York, are given below.

January 28 July 78
Fe -hm;‘ny 31 -:\u'f_:l 1st 76
March 11 September 68
April 33 October ot
May 68 November 44

-

June [] December 33

For these temperatures, find, to the nearest
tenth, the mean, the population standard
deviation, and the number of months that fall
within one standard deviation of the mean.

37 2009 06 MB_17

38

39

Central Tendency: Dispersion
The accompanying table shows the scores on a
classroom test.

—
1nn 7
an in

|I RN |I a |

_
/U 4

What is the population standard deviation for this
set of scores?

1) 10.2
2) 10.4
3) 25
4) 88

1940 _01_AA_29 Central Tendency: Normal Distributions

On an examination in advanced algebra the grades
(to the nearest 5%) earbed by 100 pupils were
distributed as follows:

Grades 55 60 65 70 75 80 85
90 95 100
Number of Pupils 2 3 5 12 16 24 14
10 8 8
a) Which grade most nearly represents the
mode? [2]
b) Which grade most nearly represents the
median? [2]

¢) Compute the arithmetic mean. [5]

d) Is the distribution fairly “normal”? [1]
* This question is based on one of the optional
topics in the syllabus.

1950 _01_AA_23 Central Tendency: Normal Distributions
The normal or probability curve used in statistics
has for one form of its equation

2
y =0.3989 = where e = 2.718. If x = 0.4, find y
e

to the nearest hundredth. [10]
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1980 _06_S3 32 Central Tendency: Normal Distributions

If the mean of a test score is 30 and the standard
deviation is 3.7, which score could be expected to
occur less than 5% of the time?

1) 35
2) 338
3) 25
4 22

1990 01 _S3 18 Central Tendency: Normal Distributions

In a standardized test with a normal distribution of
scores, the mean is 63 and the standard deviation is
5. Which score can be expected to occur most
often?

1) 45
2) 55
3) 65
4) 74

1990 06_S3 30 Central Tendency: Normal Distributions

In the accompanying diagram, the shaded area
represents approximately 95% of the scores on a
standardized test. If these scores ranged from 78 to
92, which could be the standard deviation?

1) 35
2) 7.0
3) 14.0
4) 200

1990 08 S3 35 Central Tendency: Normal Distributions

The mean of a normally distributed set of data is 52
and the standard deviation is 4. Approximately
95% of all the cases will lie between which
measures?

1) 44 and 52
2) 44 and 60
3) 48and56
4) 52 and 64
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2000_01_S3 30 Central Tendency: Normal Distributions
In a standard distribution, what is the greatest
percent of the data that falls within 2 standard
deviations of the mean?

1) 95
2) 815
3) 68
4) 34

2000_06_S3_34 Central Tendency: Normal Distributions

The scores on a test approximate a normal
distribution with a mean score of 72 and a standard
deviation of 9. Approximately what percent of the
students taking the test received a score greater than
90?

1) 2 % %
2) 5%

3) 10%
4) 16%

2000_08_S3 20 Central Tendency: Normal Distributions

The heights of the members of a high school class
are normally distributed. If the mean height is 65
inches and a height of 72 inches represents the 84th
percentile, what is the standard deviation for this
distribution?

1) 7
2) 11
3) 12
4) 137

2009_08_MB_29 Central Tendency: Normal Distributions

The heights of a sample of female students at
Oriskany High School are normally distributed with
a mean height of 65 inches and a standard deviation
of 0.6 inch. What percent of this sample is between
63.8 inches and 66.2 inches? Above what height,
in inches, would the top 2.3% of this sample
population be found?

1909 01_PG_09 Circles: Arc Measure
A circle has an area of 80 square feet; find the
length of an arc of 80°.

1930 _06_PG_16 Circles: Arc Measure

Triangle ABC is inscribed in a circle. If angle A =
42° and angle B = 68°, then the number of degrees
in minor arc AB is



50

51

52

53

54

55

56

57

1940 06_PG_01 Circles: Arc Measure
A central angle of 40° intercepts an arc of ...
degrees.

1940 08 PT_14 Circles: Arc Measure

Express in terms of 7 the number of degrees in a
central angle which intercepts an arc twice as long
as the radius of the circle.

1950 _01_PG_15 Circles: Arc Measure

In a circle whose radius is 24 inches, find the length
of an arc of 30°. [Answer may be left in terms of
7]

1950 _08_PG_14 Circles: Arc Measure

Find the length of an arc of 120° in a circle whose
radius is 9 feet.

[Answer may be left in terms of 7r.]

1960 _06_TY_19 Circles: Arc Measure
In a circle of radius 9, find the length of an arc of
10°.

1970 _01_TY_07 Circles: Arc Measure

The length of the radius of a circle is 9 inches.
Find the length of an arc intercepted by an angle of
80°.

1970 _08_EY_28 Circles: Arc Measure
In a circle with radius 2 inches, find the length of
an arc, in inches, intercepted by a central angle of

2i radians.

2

1980_01_TY_07
In the accompanying diagram, circle O, radii OA
and @, OA =4, and m£AOB = 90. Express the
length of AB in terms of 7.

V'
|

Circles: Arc Measure
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1980_08_EY_30 Circles: Arc Measure

In a circle, a central angle of 1.5 radians intercepts
an arc of 4.5 centimeters. Find the number of
centimeters in the length of the radius of the circle.

1980 08 _TY_10 Circles: Arc Measure

In circle O, a central angle measuring 60° intercepts
an arc 2z centimeters in length. Express in terms
of & the number of centimeters in the
circumference of the circle.

1900_01_PG_08 09 Circles: Area of

Find the area contained between three equal circles
each of which is tangent externally to the other two
and whose common radius is 2 inches.

1930 _06_PG_17 Circles: Area of

In a circle whose radius is 10 inches, the area of a
sector whose arc is 18 inches long is square
inches.

1930_06_PG_29 Circles: Area of

Three circles, each with a radius of 6 inches, touch
each other externally, each circle being tangent to
the other two. Find the area contained between the
three circles.

[Leave answer in irrational form.] [12]

1930_08_PG_14 Circles: Area of
If the circumference of a circle is 14x, the area is
[Leave answer in terms of x]

1940_01_AR_14 Circles: Area of
Write the formula that would be used to find the
area of a circle when the radius is given.

1940_06_PG_31 Circles: Area of
The radius of a circle is 12 and a minor segment of
this circle has a chord equal to the radius.

a) Find the perimeter of the minor segment.

[4]

b) Find the area of the minor segment. [6]
[Answers may be left in radical form and in terms
of 7.
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1940 08_IN_33b Circles: Area of

A circular pool is surrounded by a walk of uniform
width. The difference in the circumferences of the
two circles is 22 feet. Find the width of the walk.

[Use 7= %] [7]

1940 _08 PG _08 Circles: Area of

The radius of a circle is 9 and the angle of a sector
of this circle is 40°; the area of this sector in terms
of ris

1950 _06_MP_ii_09 Circles: Area of

1
R

— | —>
Fig. A
22.
7 1
a Find the area of each of the above figures. [5]
b Find the perimeter of each of the above figures.

[5]

Fig B

Using 7=

1950 _06_PG_16 Circles: Area of

The angle of a sector of a circle is 40° and the
radius of the circle is 5. Find the area of the sector.
[Answer may be left in terms of 7.]

1950 06_TY_16 Circles: Area of

Find the area of a sector of a circle whose radius is
5, if the angle of the sector is 40°. [Answer may be
left in terms of 7.]

1960 _06_TY_10 Circles: Area of

The radius of one circle is 2 and the radius of a
second circle is 5. What is the ratio of the area of
the first circle to the area of the second circle.
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1960 _08_TY_04 Circles: Area of

The radius of a circle is 5 inches. The area of a
sector of the circle is 5 square inches. Find the
number of degrees in the central angle of the sector.

1960 08 _TY_28 Circles: Area of
If the radius of a circle is doubled,

(1) the circumference and the area are each
doubled

(2) the circumference is doubled and the area is
multiplied by four

(3) the circumference and the area are each
multiplied by four

(4) the area is doubled and the circumference is
multiplied by four

1970_06_TY_06 Circles: Area of

The radii of two circles are in the ratio of 4:3. If
the area of the larger circle is 16z, what is the area
of the smaller circle?

1970 06_TY_16 Circles: Area of

In a circle whose radius is 12, the area of a sector is
24 7. Find the number of degrees in the central
angle of the sector.

1970 08_TY_11 Circles: Area of

The radius of a circle is 6. Find the area of a sector
of this circle if the central angle of the sector
measures 100°.

1980 01_TY_26 Circles: Area of
What is the area of a circle whose circumference is
1677?

(1) 64r

(2) 167

(3) 87

4) 4
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1980 _06_TY_06 Circles: Area of

As shown in the accompanying diagram, a small
circle lies in the interior of a larger circle. If the
lengths of the radii of the two circles are 6 and 9,
respectively, find the area of the shaded region.
[Answer may be left in terms of 7]

i

| 22| H

L

1980 08 _S1 24 Circles: Area of
The area of a circle with radius 7 is
(1) 49
(2) 497
(3) 14x
4 77

1980 08 TY_22 Circles: Area of

If the circumference of a circle is 127, the area of
the circle is

1) 67

(2 12x

(3) 24~

(4) 367

2000_01_MA_12 Circles: Area of
If the circumference of a circle is 10z inches, what
is the area, in square inches, of the circle?

1) 10z
2) 257
3) 50«
4) 100z

2000_01_S1_29 Circles: Area of
If the circumference of a circle is 8., what is the
area of the circle?

(1) 64rx

(2) 87

(3) 167

(4) 4
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1890 01_PG_10 Circles: Center, Radius and Circumference
Find the circumference of a circle the side of whose
inscribed square is six feet.

1890_03_AR_a_07 Circles: Center, Radius and Circumference
The circumference of one wheel of a bicycle is 55
inches, and of the other is 21 inches. The latter will
revolve how many more times than the former in
going 15 miles?

1890 03_PG_a 09 Circles: Center, Radius and Circumference
If a carriage wheel makes 220 revolutions in
traveling half a mile, find its diameter.

1890_03_PG_bh_09 Circles: Center, Radius and Circumference
Give the ratio of the circumference to the area of a
circle whose radius is unity.

1890_03_PG_b_10 Circles: Center, Radius and Circumference
What is the width of the ring between two
concentric circumferences whose lengths are 400
feet and 330 feet.

1900_01_PT_01 Circles: Center, Radius and Circumference
Find the radius of a circle if an arc 6 inches long
subtends at the center an angle of 15 degrees.

1930_01_PG_28 Circles: Center, Radius and Circumference
Two circles have radii of 6 inches and 8 inches.
The circumferences of a third circle is equal to the
combined circumference of the two circles. What

is the area of this third circle? [Use & = 3% 1 [12]

1940 06_PG_03 Circles: Center, Radius and Circumference
The number 7 is a constant which represents the
ratio between the circumference and the ... of a

circle.

1940 06_PG_04 Circles: Center, Radius and Circumference
If the area of a circle is 16, the radius of the circle
is ...

1940 08_PG_03 Circles: Center, Radius and Circumference
If the area of a circle is 49, the circumeference in
terms of =« is
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1950 01_PG_16 Circles: Center, Radius and Circumference
Find the radius of a circle whose area is 64 .

1950 _06_EY_34b  Circles: Center, Radius and Circumference
For the following statement, in which a, b and c are
real numbers, indicate whether the information
given is too little, just enough or more than is
necessary, to justify the conclusion.

If the center of a circle is at the origin and the circle
passes through the point (a, b), then the radius of

the circle is N/ a2 +b?  [2]

1950_06_IN_34b Circles: Center, Radius and Circumference

In the following statement, a, b and c are real
numbers. Indicate whether the information given is
too little, just enough or more than is necessary, to
justify the conclusion.

If the center of a circle is at the origin and the circle
passes through the point (a, b), then the radius of

the circle is N/ a2 +b?  [2]

1950_06_PG_15 Circles: Center, Radius and Circumference
The circumference of a circle is 12z. Find the
radius of the circle.

1950 _06_TY_15 Circles: Center, Radius and Circumference
The circumference of a circle is 12. Find the
radius of the circle.

1950_08_PG_13 Circles: Center, Radius and Circumference
Find the radius of a circle if the area of a 90° sector
of that circle is 25 square inches.

1950 _08 PG_30 Circles: Center, Radius and Circumference
A circular fish pond is 38 feet in circumference. It
is to be surrounded by a stone walk 4 feet wide.

a Find the radius of the pond to the nearest
foot. [3]
b Using the value found in answer to a, find,

to the nearest dollar, the cost of constructing the
walk at 45 cents a square foot. [7]

1960 _01_TR_02 Circles: Center, Radius and Circumference
In a circle, a central angle of 2.5 radians intercepts
an arc of 15 inches. Find the number of inches in
the radius of the circle.

101

102

103

104

105

106

107

108

1960 _06_TWA _38 Circles: Center, Radius and Circumference
The circle whose center is (3, -2) passes through the
point (5, 1). Find the length of the radius of the
circle.

1960_08_TY_09 Circles: Center, Radius and Circumference
The point (6, 8) lies on a circle with center at the
origin. Find the length of the radius of the circle.

1970_01_EY_09 Circles: Center, Radius and Circumference

If an arc 20 feet long subtends an angle of 2 radians
at the center of the circle, what is the number of
feet in the radius of the circle?

1970_01_TY_15 Circles: Center, Radius and Circumference

In circle O, the area of sector AOB is 20, and the
angle of the sector contains 72°. Find the length of
the radius of the circle.

1970_01_TY_29 Circles: Center, Radius and Circumference
The circumference of a circle is increased from 307
inches to 50zinches. By how many inches is the
length of the radius increased?

(1) 10

(2) 15

(3) 20

(4) 25

1970_06_SMSG_15 Circles: Center, Radius and Circumference

If the radius of circle A is 3 more than the radius of
circle B, what is the difference in their
circumferences?

1970_08_TY_06 Circles: Center, Radius and Circumference
The coordinates of the center of a circle are (0,0).
The circle passes through the point whose
coordinates are (-5,12). Find the length of the
radius of this circle.

1970_08_TY_18 Circles: Center, Radius and Circumference
The ratio of the circumference of a circle to its
diameter is

1

(2) 2

)

4) 27z
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1980 01_S1 22 Circles: Center, Radius and Circumference
If the area of a circle is 64, what is the radius of
the circle?

1980 _01_TY_24 Circles: Center, Radius and Circumference
The coordinates of the endpoints of a diameter of a
circle are (1,1) and (7,9). The length of a radius of
the circle ,is

1) 5

(2 2

(3) 8

(4) 15

1980_06_S3 03 Circles: Center, Radius and Circumference

In a circle, a central angle of 3 radians intercepts an
arc of 18 centimeters. What is the radius, in
centimeters, of the circle?

1990 01 _S3 23 Circles: Center, Radius and Circumference
In a circle, a central angle containing 1.5 radians
intercepts an arc whose measure is 18 centimeters.
The length of the radius is

1) 6cm

2) 12cm
3) 24cm
4) 27cm

1990 08 _S1_20 Circles: Center, Radius and Circumference

The length of a diameter of a circle is %. What is
the length of a radius of the circle?
1
@ 3
(2) 2
3) a
1
@ 5

2000 _06_S1_12 Circles: Center, Radius and Circumference
The radius of a circle is represented by 3x + 2, and
the length of the diameter is 22 centimeters. Find
the value of x, in centimeters.
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2000_08 _MA 27 Circles: Center, Radius and Circumference

To measure the length of a hiking trail, a worker
uses a device with a 2-foot-diameter wheel that
counts the number of revolutions the wheel makes.
If the device reads 1,100.5 revolutions at the end of
the trail, how many miles long is the trail, to the
nearest tenth of a mile?

2000_08_S1 30 Circles: Center, Radius and Circumference
If the circumference of a circle is 36x, what is the
length of a radius of the circle?

(1) 6

(2) 18

(3) 36

4)72

2009 01 _MB_10 Circles: Center, Radius and Circumference

A central angle of a circular garden measures 2.5
radians and intercepts an arc of 20 feet. What is the
radius of the garden?

1) 8ft

2) 50 ft
3) 100 ft
4) 1251t

2009_06_GE_22 Circles: Center, Radius and Circumference
A circle is represented by the equation

x2 + (y + 3)% = 13. What are the coordinates of the
center of the circle and the length of the radius?

1) (0,3)and 13

2) (0,3)and /13

3) (0,-3)and 13

4) (0,-3)and /13

2009 08 GE_11 Circles: Center, Radius and Circumference
What are the center and the radius of the circle
whose equation is (x — 3)? + (y + 3)* = 36

1) center =(3,-3); radius =6

2) center = (-3, 3); radius = 6

3) center = (3,-3); radius = 36

4) center = (-3, 3); radius = 36

1890 _03_PG b 11 Circles: Chords
In a circle whose diameter is 20 feet the middle of a
chord 8 feet long is how far from the center?
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1900 01_PG_10 Circles: Chords

The altitude of the segment of a circle is 9 inches
and the length of the chord that subtends the
segment is 30 inches; find the diameter of the
circle.

1909 01_PG_08 Circles: Chords

A chord 1 foot long is 4 inches from the center of a
circle; how far from the center of the circle is a
chord 9 inches long?

1909 06_PG_06 Circles: Chords

A chord 16 inches long is 6 inches from the center
of a circle; Find the length of a chord that is 5
inches from the center of the same circle.

1930_01_PG_06 Circles: Chords

AB is a diameter and AK a chord in a circle such
that angle BAK = 55°; the number of degrees in arc
AK is

1930_06_PG_04 Circles: Chords

If two parallel chords of a circle are 24 inches long
and the distance between them is 10 inches, the
radius of the circle is inches long.

1930_06_PG_14 Circles: Chords
In any circle, an angle inscribed in an arc that is
less than a semicircle is an angle.

1930_08 PG_06 Circles: Chords
A diameter of a circle is the locus of the mid-points
of a series of chords of the circle.

1930_08 PG_10 Circles: Chords

AB is a diameter of a circle and AC is a chord such
that angle BAC is 30°; if AB is 12 inches long, then
chord AC is inches long.

1930_08 PG_22 Circles: Chords

Prove that the angle formed by two chords intersecting
within a circle is measured by one half the sum of the
intercepted arcs. [12]
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1940 06_PG_02 Circles: Chords

The angle formed by two chords intersecting within
a circle is measured by one half the ... of the
intercepted arcs.

1940 06_PG_18 Circles: Chords

Indicate whether this statement is always true,
sometimes true or never true.

If two chords of a circle intersect, the product of the
segments of one chord is equal to the product of the
segments of the other.

1940 06_PG_22 Circles: Chords

Indicate whether this statement is always true,
sometimes true or never true.

If in a given circle arc AB equals arc BC, then chord
AC is twice chord AB.

1940_08_PG_07 Circles: Chords

Point P is a distance of 6 from the center of a circle
whose radius is 10; the product of the segments of
any chord drawn through P is

1940_08_PG_15 Circles: Chords

The two chords that form the sides of an angle
inscribed in a semicircle are always (a) equal, (b)
unequal or (c) perpendicular to each other.

1940_08_PG_19 Circles: Chords

Indicate whether the following statement is always
true, sometimes true or never true by writing the
word always, sometimes or never.

If in the same circle or in equal circles two chords
are equal, they are equidistant from the center.

1950 _01_PG_03 Circles: Chords

Two chords intersecting within a circle intercept
opposite arcs of 60° and 100°. Find the number of
degrees in an acute angle formed by the chords.

1950 _01_PG_05 Circles: Chords
A chord 16 inches long is 5 inches from the center
of the circle. Find the radius of the circle. [Answer
may be left in radical form.]
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1950 _01_PG_07 Circles: Chords
Circles: Chords AB and CD of a circle intersect at
E. AE=8, EB=9 and DE=6. Find EC.

1950 01_PG_32b  Circles: Chords

If the blank in the following statement is filled by
one of the words, always, sometimes, or never, the
resulting statement will be true. Write on your
answer paper the the word that will correctly
complete the statement.

If two chords of a circle bisect each other, the
opposite intercepted arcs are equal.

[2]

1950 _06_PG_08 Circles: Chords
Two chords, AB and CD, of circle 0 intersect at E.
If AE=5, EB =4 and CE =2, find ED.

1950 _06_PG_10 Circles: Chords
A chord 8 inches long is drawn in a circle whose
radius is 5 inches. Find the distance of the chord
from the center of the circle.

1950 _08 PG_09 Circles: Chords

Two chords AB and CD of a circle intersect in E. If
AE=4,EB =6 and

CE =8, find ED.

1950 _08 PG_20 Circles: Chords

If in a circle chords AB and CD are perpendicular to
each other, then (a) arc AC =90° (b) arc AC = arc
BD (c) the sum of arc AC and arc BD is 180°

1960 _06_TY_20 Circles: Chords

Two chords AB and CD of a circle intersect at point
P within the circle. If AP=a, PB=Dband CP =c,
express the length of PD in terms of a, b, and c.

1960 06 _TY_27 Circles: Chords

If the blank space in the statement below is
replaced by the word always, sometimes (but not
always), or never, the resulting statement will be
true. Select the word that will correctly complete
the statement.

An inscribed angle which intercepts an arc less than
a semicircle is an obtuse angle.
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1960_08_TY_05 Circles: Chords

In circle O, chords AB and CD intersect at E. If
angle AED is 100° and arc AD is 150°, find the
number of degrees in arc CB.

1960 08 _TY_11 Circles: Chords

In circle O, chord AC and central angle AOC are

drawn. If the radius of the circle is 10 inches and
central angle AOC is 50°, find to the nearest inch
the distance from the center of the circle to chord
AC.

1960 08 _TY_19 Circles: Chords

In circle O, diameter AB meets chord BC at B. If
arc BC is 70°, find the number of degrees in angle
ABC.

1960_08_TY_31b
Prove:

An angle formed by two chords intersecting inside
the circle is measured by one-half the sum of the
intercepted arcs. [10]

Circles: Chords

1970 _01_TY_02 Circles: Chords

Radius E, diameter C_D, and chord Eare drawn
in circle O as shown.

c E

If the measure of angle E is 40, find the measure of
angle DOE.

1970 01_TY_12 Circles: Chords

A chord 6 units in length is 4 units from the center
of a circle. What is the length of the radius of the
circle?



152 1970 01 TY 33  Circles: Chords
Chords are drawn in circle O as shown in the
diagram below. Point B is the midpoint of arc CD.

— A

- f‘| ™~

AVAR
\/\\/

a. Prove: AABC ~ AADE [7]
b. IfAE=8,EB=7,and AC =12, find AD.
[3]

153 1970 06_SMSG_07 Circles: Chords

In a circle, chords ST and UV intersect at A. If
SA=(x-3), AT=(x+3), AV=(x—-1), and
UA =, find x.

154 1970 06_SMSG_26 Circles: Chords L
In the accompanying plane figure, DB is a
diameter, OA is a radius, and DC is a chord.

If m£AOB = 30 and mAB = % mEE, then m«BDC

equals
1) 5
2) 30
3) 45
4) 90
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1970 _06_TY_02 Circles: Chords
In the accompanying figure, angle A is formed by

diameter AB and chord AC. If mZA = 40, what is
the measure of minor arc AC?
A

{1\
N

B

1970_06_TY_10 Circles: Chords

Two chords, E and 5, intersect inside circle O at
point E. The length of AE is 6, and the length of EB
is 8. If CE is represented by x and ED by 3x, find
the value of x.

1970 06_TY_3la  Circles: Chords
A diameter perpendicular to a chord of a circle
bisects the chord and its arcs.

1970 08_TY_07 Circles: Chords
Two chords, E and W intersect inside a circle at
point P. If FP = 3, PC = 4, and KP =6, find PH.

1970 _08_TY_17 Circles: Chords
The greatest number of diagonals of a hexagon that
may be drawn from one vertex of the hexagon is
(15
(2) 6
3 3
(4) 4

1970_08_TY_19 Circles: Chords
The central angle AOB in circle O measures 60°. If
the radius of the circle is 8, the distance from the
center of the circle to chord AB is

1) 8

) 42

3) 4-/3

(4) 4
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1980_01_TY_09 o
In the accompanying diagram, circle O, chord AB ||

chord C_D, and mAC = 40. Chords AD and %
intersect at E. Find m£AEC.

- —— [ =

Circles: Chords

1980_06_S3 08 Circles: Chords

Chords AB and CD of circle O intersect at E. If
AE =4,EB =5, and CE = 2, find ED.

1980 06 TY_14 Circles: Chords
Chords AB and CD of circle O intersect at E. If
AE=4, EB=5, and CE=2, find DE.

1980_08_TY_18 o
As shown in the accompanying diagram, chords AB
and CD of circle O intersect at E.

Circles: Chords

If mAC =50 and mBD = 70, what is mZAEC?
(1) 10
(2) 20
(3) 60
(4) 120

165 1990 01 S3 08

166

167

Circles: Chords o L
In the accompanying diagram, chords AB and CD

of circle O intersectat E. If AE =x, EB =x-6,
and CE = ED =4, find AE.

1990_06_S3_22 Circles: Chords

In circle O, chords AB and 6 intersect at P. If
AP =a, PB=b, and CP =c, what is the length of

PD?

1) aTb
2) %
3) %C
4) aﬂgb

1990_08_S3 20 Circles: Chords

In circle O, diameter AB is perpendicular to chord
CDatE. If AE =16 and EB = 4, what is CD?

A

"

1) 32
2) 16
3) 10

4 8
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2000 01_S3_15  Chords

In circle O, chords AB and 6 intersect at E,
AE = 3 inches, BE = 8 inches, and CE |s_2 inches

longer than DE. What is the length of DE,
expressed in inches?

2000_06_S3 03 Circles: Chords

An angle inscribed in a circle measures 80 degrees.
What is the number of degrees in the intercepted
arc?

2009 _01_MB_08 Circles: Chords
The accompanying diagram shows two intersecting
paths within a circular garden.

What is the length of the portion of the path marked
X?

1
1) 83
2) 11
3 3

4) 12
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2009_06_GE_06 Circles: Chords

In the diagram of circle O below, chords AB and
CD are parallel, and BD is a diameter of the circle.

60°

If mAD = 60, what is m~CDB?

1) 20
2) 30
3) 60
4) 120

2009 08 GE_04 Circles: Chords
In the diagram of circle O below, chord CD is

parallel to diameter AOB and mAC = 30.

What is mf:B?

1) 150
2) 120
3) 100

4) 60
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2009_08_GE_23 o
In the diagram of circle O below, chord AB

intersects chord CD at E, DE =2x+8, EC = 3,
AE =4x -3, and EB = 4.

/0

|
—_\E

Circles: Chords

B
C
What is the value of x?
1) 1
2) 36
3) 5
4) 10.25

1890 03 PT_10 Circles: Chords, Secants and Tangents

The diameter of the earth being taken as 7912
miles, what is the distance of the remotest point of
the surface visible from the summit of a mountain
1% miles in height? Draw a figure and explain as
fully as possible with formulas, how the problem
should be solved.

1900_01_PG_07 Circles: Chords, Secants and Tangents

Find the number of degrees in the angle formed by
two secants which meet without the circle and
intercept arcs of 4/5 and 2/15 of the circumference.

1900_03_PG_07 Circles: Chords, Secants and Tangents

B and C are the extremities of an arc of 120° on a
circle whose radius is 2 inches; tangents at B and C
meet at A. Find the perimeter of triangle ABC.

1900_03_PG_08 Circles: Chords, Secants and Tangents

From A, a point without a circle and 2 inches from
the circumference, a secant is drawn through the
Center O; AB, tangent the circle at B, is 21 inches
long. Find the area of triangle AOB.
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1900_06_PG_03 Circles: Chords, Secants and Tangents
Complete and demonstrate the following: an angle
formed by a tangent and a chord meeting it at the
point of contact is measured by...

1900_06_PG_09 Circles: Chords, Secants and Tangents
The angle between two tangents to a circle is 60°
and the length of the chord joining the points of
contact is 8.66 feet; find the radius of the circle.

1920 01_PG_08 Circles: Chords, Secants and Tangents

In the figure, CD is tangent to the circle, angle C =
42, arc BD = 32 . Find in degrees the value of each
of the angles of the triangle ABD. [12Y]

s

—

1930_01_PG_09 Circles: Chords, Secants and Tangents
The tangent to a circle at a vertex of an inscribed
regular pentagon makes an acute angle of
degrees with one side.

1930_01_PG_10 Circles: Chords, Secants and Tangents

If a tangent and a secant drawn from the same point
to a circle are 6 inches and 18 inches long
respectively, the length of the external segment of
the secant is inches.

1930_01_PG_27 Circles: Chords, Secants and Tangents
ABCD is a rectangle inscribed in a circle, the minor
arc of chord AB containing 98°. Diagonal CA
extended through A meets in point E the tangent
drawn at D. Find the number of degrees in angle E.
[12]

1930_08_PG_16 Circles: Chords, Secants and Tangents

If acentral angle and the angle formed by a tangent
and a chord intercept the same arc, the ratio of the
angles is
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1940 _06_PG_09 Circles: Chords, Secants and Tangents

If a secant to a circle from an external point is 9 and
its external segment is 4, the length of the tangent
from that point is ....

1940 08 PG_14 Circles: Chords, Secants and Tangents

The angle that is measured by one half the
difference of its intercepted arcs has its vertex (a)
within the circle, (b) on the circle or (c) outside the
circle.

1950 _01_PG_08 Circles: Chords, Secants and Tangents

From a point outside a circle, a tangent and a secant
are drawn to the circle. If the tangent is 6 and the
secant is 12, find the external segment of the secant.

1950 _01_PG_09 Circles: Chords, Secants and Tangents

From point P, lines are drawn tangent to a circle at
points A and B. Chord AB is drawn. If angle P is
50°, find the number of degrees in angle PAB.

1950 _06_PG_04 Circles: Chords, Secants and Tangents

Two tangents to a circle from an external point are
each 6 inches long and they form an angle of 60°.
Find the length of the chord joining their points of
contact.

1950 _06_PG_07 Circles: Chords, Secants and Tangents

A tangent and a secant are drawn to a circle from an
external point. The secant is 12 and its external
segment is 3. Find the length of the tangent.

1950 _06_PG_30 Circles: Chords, Secants and Tangents

In the accompanying diagram, AB is a diameter of
circle 0 and FG is the tangent at point C. Arc BC
==1000 and arc BE == 30°. Find the number of
degrees in each of the angles 1, 2, 3, 4 and 5. [10]

¢ »/"/G

192

193

194

195

196

197

1950 06_TY_07 Circles: Chords, Secants and Tangents

A tangent and a secant are drawn to a circle from an
external point. The secant is 12 and its external
segment is 3. Find the length of the tangent.

1950 06_TY_30 Circles: Chords, Secants and Tangents
In the diagram at the right AC is tangent to circle O
at C, M is the midpoint of arc CE and chord DE is
parallel to AC.

G

A
K
o w
D / L
~__
a If the ratio of arc CME to arc ED is 5:8,
find the number of degrees in arc CME and in arc
ED. [5]

b Find the number of degrees in angle ACE,
angle DBE and angle A. [1, 2, 2]

1950_08_PG_03 Circles: Chords, Secants and Tangents

If two secants drawn to a circle from the same
external point intercept arcs of 120° and 50° on the
circle, find the number of degrees in the angle
formed by the secants.

1950 _08_PG_08 Circles: Chords, Secants and Tangents
Secant ABC and tangent AD are drawn to a circle
from an external point A. Chord BC =12 inches
and AB = 4 inches. Find the length of tangent AD.

1950 08_PG_16 Circles: Chords, Secants and Tangents

From a point P outside circle O, PO and tangent PT
are drawn.

If radius OT = 5 and OP = 10, how many degrees
are there in angle OPT?

1960 06_TY_14 Circles: Chords, Secants and Tangents

From a point outside a circle a tangent and a secant
are drawn to the circle. If the circle divides the
secant into an internal segment of 12 inches and an
external segment of 4 inches, find the number of
inches in the length of the tangent.
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1960 08 TY_20 Circles: Chords, Secants and Tangents

AB is tangent to circle O at point A, and secant
BCD is drawn so that BD is 50 and BC is 2. Find
the length of tangent AB.

1970_06_SMSG_19 Circles: Chords, Secants and Tangents
In the accompanying plane figure, PA and PC are
tangent segments and AB and BC are chords.

]
| .

|

ol
5]
If m«B = 40, find m«£P.

1970_06_TY_17 Sec:
In the accompanying figure, AB is a tangent to

circle O and ACD is asecant. If AB=6and AC =
4, find AD.

Circles: Chords, Secants and Tangents

201
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1970_06_TY_33

Secants PAB and PCD are drawn to a circle from
external point P so that m«P = 20 and

mZADC = 10. If mAC is represented by (3x +y)

Circles: Chords, Secants and Tangents

and méBby (8x+4y):

a. Write a pair of equations which can be used
to solve for xand y [4]

b. solve these equations to find values for x
andy [4]

c. find m£ZBAD [2]

1970_08 TY_12
The diameter DC of circle O is extended through C
to point P, and secant % is drawn. If mAB = 100
and mAC = 30, find m~BPD.

Circles: Chords, Secants and Tangents

1980 01 TY 33
Given: circle O with secants ABC and ADE, chord

—>

E, chords BE and CD intersect at G, HJ tangent
at E, mCE = 150, mBD = 40, mBC = 3x, and
mDE = 2x.

Circles: Chords, Secants and Tangents

C
70
VATS \ I sV
A D E
H
Find:
a. X [2]
b. mzA [2]
c. m£LCGE [2]
d. mzZAEH [2]
e. mLBCE [2]



204 1980 06 S3 42 Circles: Chords, Secants and Tangents 206 1980 08 TY_ 23  Circles: Chords, Secants and Tangents

In circle O, diameter AB is extended to point C. In the accompanying diagram, AB is tangent to the
CD is tangent to the circle at D. DE is a diameter circle at B and ACD is a secant.
and mBD :mAD =1:4. /‘B\
7 D C A
A
If AD = 12 and AC = 3, the length of AB is
(1) 6
. 2 9
Find: - ?3) 15
a. mBD  [2] 4) 36
b. m«E  [2]
C. me [2] 207 1980 08 TY 35  Circles: Chords, Secants and Tangents
d. mAE  [2] In the accompanying diagram, AB is tangent to
e. mZADE  [2] circle O at B, ACD, BD is a diameter,
mBC :mCD=3:2.
205 1980 06 _TY 34  Circles: Chords, Secants and Tangents A

In circle O, diameter AB is extended t@int C, cD
is tangent to the circle at D, diameter DE has
length 20, and mEB X mﬁz 1:4. Chords AE and

C
D
AD are drawn. 0
D
B

Find: a mBC [2]

\<_/ b m/CBA [2]

E c m«ZCBD [2]

d mZA  [2]

Find: e mZACB [2]
a. mBD [2]
b. m«E [2]
c. mzL [2]

d. CD to the nearest tenth. [4]



208

209

1990_06_S3_37.

In the accompanying diagram, PCD and PBA are
secants from external point P to circle O. Chords

ﬁ, DEB, CEA, and & are drawn, MAB = m/DE ,
mBC is twice mTA\E, and mAD is 60 more than

mBC.

Circles: Chords, Secants and Tangents

Find: mAB, m~P, m<DAC, m/DEA, m/PCB

1990 08 S3 11 Circles: Chords, Secants and Tangents

In the accompanying diagram, PA is tangent to
circle O at A and PBC is a secant. If CB =9 and
PB = 3, find the length of PA.

—k

DI

(o]
g
o

210

211

1990 08_S3 39 Circles: Chords, Secants and Tangents
In the accompanying diagram, AABC is inscribed

in circle O. Diameter BD is extended through D to

—

point P and intercepts chord EitE, PC is
tangent to the circle at C, chord AD is drawn,
mAD = 122, and mBAC = 73.

< —cF

| [F 71y 1

v T A

Find: mBC, m~ABC, mP, m~BEA, m~/PDA

2000_01_S3_36
In the accompanying diagram of circle O, AOED is
a diameter, PD is a tangent, PBA is a secant, chords

ﬁ and BEC are drawn, m«ZDAB = 43, and
m«DEC = 72.

SN
N

C

Circles: Chords, Secants and Tangents

Find: m~BDP, mAB, mAC, m/P, m~/CBD



214 2000 08 S3_36 Circles: Chords, Secants and Tangents
In the accompanying diagram of circle O, diameters

BD and AE, secants PAB and PDC, and chords E

212 2000 06 _S3 36 Circles: Chords, Secants and Tangents
In the accompanying diagram of circle O, tangent

BA, diameter AD;secant BCE intersects BE at F,

213

chords E and DC are drawn, mZAFB = 80, and
mAC = 100.

TS

o]

c

and E are drawn; mﬁ =40; and mBE = 80.

e F
D

Find:

a. msBED [2]

b. mzZBAF [2] .

C. mEB [2] Find: mAB, m«ZBCD, m«ZBOE, m«ZP, mZPAD

d. m«B [2]

e. ms«EDC [2] 215 2009 06_GE_16  Circles: Chords, Secants and Tangents

2000_08_S3_26
In the accompanying diagram, PAB and PCD are
secants drawn to circle O, PA =8, PB = 20, and
PD = 16.

Circles: Chords, Secants and Tangents

S~ A a
AN_ o- )

In the diagram below, tangent AB and secant ACD
are drawn to circle O from an external point A,
AB =8, and AC =4.

\\—>I§
What is PC?
1) 64 What is the length of CD?
2) 10 1) 16
3) 12 ) 13
4) 40 3) 12

4) 10



216

217

218

219

220

221

2009_08_MB_25
In the accompanylng dlagram of circle O, PC is a
tangent PBA is a secant, mAB = 132, and

mCB = 46. Find mP.

Circles: Chords, Secants and Tangents

1940 _01_IN_18 Circles: Equations of
Write the equation of the circle whose center is at
the origin and whose radius is 7.

1940_06_IN_34c Circles: Equations of
The following statement is sometimes true and

sometimes false. Give one illustration in which it is

true and one illustration in which it is false.
If &, b and c are each greater than 1, the graph of

the equation ax? + by? = cis a circle. [2]

1950 _06_AA_26 Circles: Equations of
The circle whose equation is

x2 +y? + ax + by + ¢ = 0 passes through the points
(0,0), (6,3) and (3, -6). Find a, band c. [10]

1950 06 _TY_29b  Circles: Equations of
A circle whose center is the point (3, 5) passes

through the origin. Without constructing the circle,

show that the point (8, 2) lies on the circle and that
the point (7, 1) does not lie on the circle. [4, 2]

1960_01_TWA 28 Circles: Equations of
Find the radius of the circle whose equation is
-6x+y?+2y-6=0

222

223

224

225

226

1980 01_S2 34 Circles: Equations of
An equation of a circle with center at (2,-3) and
radius 5 is

1) (x=2)%+(

2 (x=2)*+(y

3) (x+2)°+(y-3
(

2
y+3

2
3

+

2

) =
) =
)2
@) (x+2)%+(y-3)" =

1980 _06_S2 14 Circles: Equations of
What are the coordinates of the center of the circle

whose equation is (x—3)* — (y - 2)2 =127

1990 01 _EY_24 Circles: Equations of
Which is an equation of a circle?

(1) 3x? =3y - 16x
(2 xy=3

(3) 3x* =6+ 3y?
(4) 3x% =6 — 3y?

1990_01_S2_27 Circles: Equations of
An equation of the circle whose center is (-3,1) and

whose radius is 8 is
1) (x=3) +(y+1 ?

2

2 (x—3)2+ y+1

) =
) =
)2
s

(
3) (x+3)%+(y-1
(

(4) (x+3)%+(y-1

1990_08_S2_25 Circles: Equations of
Which is an equation of the circle whose center is
(3,-2) and whose radius is 7?

(1) x*+3+y*-2=49
(2) x*=3+y*+2=49
(3) (x+3)2+(y-2)" =49

(4) (x—3)2+(y+2)2:49
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228

229

230

2000 _01_S2 29 Circles: Equations of

Which equation represents the circle whose center
is (2,-3)and whose radius is 7?

1) (x-2)2+(y+3)" =7

@) (x+2)2+(y-3)°

(y-3) =7
(3) (x—2)2+(y+3)2 49
(y-3) =49

2

(4 (x+2)°+(y-3

2000_06_MA _08 Circles: Equations of
Which equation represents a circle whose center is
(3,-2)?

1) (x+3)2+(y-2°%=4
2) (x=3)2+(y+2)°%=4
3) (x+2)°%+(y-3)%=4
4) (x-2)2+(y+3)°2=4
2000_08_S2_29 Circles: Equations of

What is the equation of a circle whose center is
(2,-3) and whose radius is 4?

(1) (x+2)2+(y—3)2:4

N

@) (x-2)2+(y+3) =2
@) (x+2)%+(y-3)" =16
(4) (x—2)2+(y+3)2:16

2009 _01_MB_12 Circles: Equations of

A graphic designer is drawing a pattern of four
concentric circles on the coordinate plane. The
center of the circles is located at (-2,1). The
smallest circle has a radius of 1 unit. If the
radius of each of the circles is one unit greater
than the largest circle within it, what would be
the equation of the fourth circle?

1) (x-2°%+(y+1)7?*=4

2) (x+2)°%+(y-1)2=4

3) (x-2°+(y+1)°=16

4) (x+2)%+(y-1)>=16

231 2009 06 GE 10  Circles: Equations of
What is an equation of a circle with its center at
(-3,5) and a radius of 4?

1) (x—3)°+(y+5)*=16
2) (x+3)%+(y-5)7°=16
3) (x-3)%+(y+5)?2=4
4) (x+3)*+(y-5)°=4



232 2009 06 GE_ 20  Circles: Equations of 233 2009 08 GE_21  Circles: Equations of

Which graph represents a circle with the equation Which equation represents circle K shown in the
(x-5)2+(y+1)°=9? graph below?
y
A
6
T 5
| : A TN [+
-5 : - 3
2
i | K »
- :‘=‘9—4§\=I'—6=5-4=3 21 | 1 2 i
N
1) v 3
pr
AN
M wmas 5 % 1) (x+5)%+(y-1)?2=3
2) (x+5)7°+(y-1)2=9
- 3) (x-5°+(y+1)°=3
2) ‘ 4) (x-52+(y+1)>2=9
e e
3) ) ¥
= ; 0 e
T
4) 3




Circles: Radian Measure ... Constructions

10

1930_01_PT_07 Circles: Radian Measure
Reduce 14° 20’ to radians.

1930_06_PT_12 Circles: Radian Measure

How many angle degrees in iz radians?

8

1930_08_PT_09 Circles: Radian Measure
Reduce 33° 20’ to radians. [Leave answer in terms of «]

1950 01_TR_05 Circles: Radian Measure
Express in radians an angle of 140°. [Answer may
be left in terms of x.]

1950 _06_EY_20 Circles: Radian Measure

Indicate whether the following statement is true or
false.

An angle of an equilateral triangle is equal to one
radian.

1950 06_TR_01 Circles: Radian Measure

Express in degrees an angle of 2—; radians.

1950_08_TR_06 Circles: Radian Measure
Express 40° to the nearest tenth of a radian.

1960 01 EY_25 Circles: Radian Measure
In a circle of radius 12 inches, the number of
radians in an arc 8 inches long is

() £ @ 3

@ 3

@) <7

1960_01_TR_03 Circles: Radian Measure
Express in degrees an angle of 2 radians.

1960_06_EY_14 Circles: Radian Measure

Find the number of radians in a central angle of a
circle of radius 6 if the length of the intercepted arc
is 12.

11

12

13

14

15

16

17

18

19

20

21

1960_06_TR_02 Circles: Radian Measure

Find the number of inches in the radius of a circle
in which a central angle of 1% radians subtends an
arc of 6 inches.

1960_06_TR_16 Circles: Radian Measure
Express 160° in radian measure.

1960_08_EY_19 Circles: Radian Measure

In a circle whose radius is 20 inches, a central angle
intercepts an arc of 15 inches. Find the number of
radians in the central angle.

1960_08_TR_10 Circles: Radian Measure

Find the number of inches in the radius of a circle
in which a central angle of 2 radians intercepts an
arc of 16 inches.

1960_08_TR_15 Circles: Radian Measure
Find to the nearest degree the number of degrees in
an angle of 1.5 radians.

1970_06_EY_02 Circles: Radian Measure

Express in degrees an angle of 4—5” radians.

1980_01_EY_08 Circles: Radian Measure
Express 165° in radian measure.

1980_06_EY_25 Circles: Radian Measure
Express 72° in radian measure. [Answer may be
left in terms of 7.]

1980_06_S3 01 Circles: Radian Measure
Express 72° in radian measure.

1990 01_EY_02 Circles: Radian Measure
Express 140° in radian measure.

1990 01_EY_16 Circles: Radian Measure

Find the number of radians in a central angle that
intercepts an arc of 28 centimeters in a circle whose
radius is 7 centimeters.
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23

24

25

26

27

28

29

30

31

1990 01_S3 01 Circles: Radian Measure
Express 240° in radian measure.

1990 _06_S3 01 Circles: Radian Measure
Express 300° in radian measure.

1990_08_S3_02 Circles: Radian Measure
Express 37 radians in degrees.

2000_01_S3_01 Circles: Radian Measure

Express 7—(;[ radians in degrees.

2000_06_S3_14 Circles: Radian Measure

In a circle whose radius is 2 centimeters, a central
angle intercepts an arc of 6 centimeters. What is
the number of radians in the central angle?

2009_06_MB_01 Circles: Radian Measure

The number of degrees equal to 2 7 radians is

9
1) 45
2) 90
3) 100
4) 900

1920 06_PG_10 Circles: Tangents

Two tangents to a circle form an angle of 75°. Find
(a) the number of degrees in each of the two
intercepted arcs, (b) the length of the minor arc if
the radius of the circle is 10”.

1930_06_PG_06 Circles: Tangents

If two circles touch each other externally, the
greatest number of common tangents that can be
drawn is

1930_08 PG_07 Circles: Tangents

If angle P, formed by two tangents PA and PB
drawn to circle O, is 70° and if OA and OB are
drawn, then angle AOB contains degrees.

1940 _08 PG_10 Circles: Tangents
The length of a tangent drawn from a point 3 inches
from a circle whose radius is 12 inches is

inches.

32

33

35

36

37

1940 08_PG_16 Circles: Tangents

The number of circles that can be tangent to two
intersecting lines is (a) two, (b) four or (c)
unlimited.

1950 01_PG_32e Circles: Tangents

If the blank in the following statement is filled by
one of the words, always, sometimes, or never, the
resulting statement will be true. Write on your
answer paper the the word that will correctly
complete the statement.

If to each of two unequal concentric circles a
tangent is drawn from point P outside the circles,
the tangents are equal. [2]

1950 _06_PG_05 Circles: Tangents

Two tangents are drawn to a circle from a point
outside the circle.

One of the intercepted arcs is 100°. Find the
number of degrees in the angle formed by the two
tangents.

1950_06_TY_05 Circles: Tangents

Two tangents are drawn to a circle from a point
outside the circle. One of the intercepted arcs is
100°. Find the number of degrees in the angle
formed by the two tangents.

1960_06_TY_07 Circles: Tangents

Two tangents are drawn to a circle from a point. If
one of the intercepted arcs is 160°, what is the
number of degrees in the angle formed by the two
tangents?

1960_06_TY_33 Circles: Tangents

Two unequal circles are tangent externally at point
A. Line segment BC is a common external tangent
touching the circles at B and C, respectively. The
common internal tangent at A intersects BC at D.

a Prove that D is the midpoint of BC. [6]
b If angle CAD is represented by ¢ and angle
BAD is represented by y, prove that x +y = 90°. [4]



38

39

40

1970_01_TY_17
In the figure below, AB is tangent to circle O, AD is

tangent to circle O, and AC is a tangent common to
both circles.

Circles: Tangents

If AB=6r—-4 and AD = 2r + 8, what is the value of
r?

1970_06_SMSG_17 Circles: Tangents

Point P is in the exterior of a circle whose center is
A and whose radius is 15. If a tangent segment
from P to the circle has length 8, find PA.

1970_06_SMSG_39 Circles: Tangents

In the figure points P (4, 3) and Q (-4, 3) lieon a
circle whose center is at the origin O. The tangents
drawn at P and Q and the x-axis form AABC.

y

)
o/ | \»p
AL O e =

a. Write an equation of the circle.

[3]
b. Find the slope of OP
[2] .
c.  Write an equation of the tangent BP
[3]
d. Find OB (2]

41

42

43

44

45

46

1970 06_TY_15 Circles: Tangents

Two tangents to a circle from an external point
intercept a major arc of 280° on the circle. Find the
number of degrees in the angle formed by the two
tangents.

1970 06_TY_23 Circles: Tangents
If for two given circles only two common tangents
are possible, the circles

(1) intersect in two points

(2) are concentric

(3) are tangent internally

(4) are tangent externally

1970_08_TY_09 Circles: Tangents

Two tangents drawn to a circle from a point
intercept an arc which measures 80°. Find, in
degrees, the measure of the angle between the
tangents.

1970 08 TY 22

Chord AB in circle O subtends an arc of 110°.
Tangents are drawn to the circle at points A and B,
intersecting at P. Triangle APB is

(1) acute

(2) scalene

(3) right

(4) obtuse

Circles: Tangents

1980 01 TY_12

In the accompanying figure, E, E, and AC are
tangent to circle O at points D, E,and F,
respectively. If AF =5 and BE = 4, find the length

of AB.
B

Circles: Tangents

cC F A

1980_06_TY_07 Circles: Tangents

The coordinates of the center of a circle are (3,7).
If the circle is tangent to the y-axis at point P, what
are the coordinates of P?
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48

49

50

1980 08 TY_05 Circles: Tangents
As shown in the accompanying diagram, triangle
XYZ is circumscribed about circle O.

Y 8 S X
If points S and T are points of tangency such that
TZ =6 and SY=8, find YZ.

1990_01_S3_02

In the accompanying diagram, PAB and PCD are
externally tangent to circles O and O'. If PB = 16
and CD = 10, find PA.

B
A
@» P
C
D
1990 06_S3_11

Tangents PA and PB are drawn from point P to the
same circle. The major arc intercepted by the

Circles: Tangents

Circles: Tangents

tangents is three times the minor arc. Find mZAPB.

2000_06_S3_25

In circle O, PA and PB are tangent to the circle
from point P. If the ratio of the measure of major
arc AB to the measure of minor arc AB is 5:1, then
m/P is

Circles: Tangents

1) 60
2) 90
3) 120
4) 180

51

52

53

2000_08 _S3 04 Circles: Tangents
In the accompanying diagram, PQ and PS are

tangents drawn to circle O, and chord & is drawn.
If m«£P = 40, what is m£ZPQS?

T e
o{| ) >
S

2009 06 _GE_35 Circles: Tangents

In the diagram below, circles X and Y have two
tangents drawn to them from external point T. The
points of tangency are C, A, S, and E. The ratio of

TAto AC is 1:3. If TS = 24, find the length of SE.

C

S

(Not drawn to scale)

2009 _06_MB_24 Circles: Tangents
The accompanying diagram shows two lengths of

wire attached to a wheel, so that AB and AC are

tangent to the wheel. If the major arc BC has a
measure of 220°, find the number of degrees in
mZA.



54

55

56

57

58

59

2009 08 GE_28 Circles: Tangents
How many common tangent lines can be drawn to
the two externally tangent circles shown below?

———

1)
2)
3)
4)

A OWOWDN B

1890_01_HA 11 Combinatorics: Combinations

How many different combinations may be formed
from the letters in the name New York, taking three
at a time?

1890 _06_AA 08 Combinatorics: Combinations

At a certain house there were 8 regular boarders;
and one of them agreed with the landlord to pay
$35 for his board so long as he could select from
the company different parties, equal in number, to
sit each for one day on a certain side of the table.
At what price a day did he secure his board?

1900_01_AA_08 Combinatorics: Combinations

In a school of 25 boys and 18 girls how many
classes could be formed each to consist of 5 boys
and 3 girls?

1900_06_AA_06 Combinatorics: Combinations

How many different committees, each consisting of
4 men and 3 women, can be selected from a
company of 12 men and 9 women?

1909 _01_AA_05 Combinatorics: Combinations

In an examination paper there are 12 questions
arranged in 3 groups of 4 questions each and the
pupil is required to answer 8 questions, selecting at
least 2 from each group. How many different
selections of questions can he make?

60

61

62

63

64

65

66

67

1909 06_AA 04 Combinatorics: Combinations

In a certain county there are 15 candidates for State
scholarships; in how many ways may 5
scholarships be awarded to 3 boys and 3 girls if 6
of the candidates are girls and 9 are boys?

1920 01_AA 04 Combinatorics: Combinations

Find the number of ways in which a combination
lock of 100 numbers may be set on three numbers
when (a) repetition of these numbers are allowed,
(b) repetitions are not allowed.

1920 01_AA 12 Combinatorics: Combinations

A certain steamship line has eight steamers running
between New York and Southampton. In how
many ways is it possible to cross from New York to
Southampton and return by a different steamer of
this line? Write an explanation of the formula or
method used in obtaining the result.

1920 06_AA 10 Combinatorics: Combinations

In a league of 10 basketball teams each team plays
two games with every other team. How many
weeks will the playing season last if three games
are played each week? How many times will any
one team play?

1920 09_AA 10 Combinatorics: Combinations

In how many different ways can two letters be
posted in six letter boxes? In how many different
ways can they be posted if they are not posted in
the same box?

1930_01_AA_16 Combinatorics: Combinations

With four flags of different colors, how many
different signals can be made by displaying two
flags, one above the other?

1930_06_AA_09 Combinatorics: Combinations

In a baseball league of 6 teams, each team plays
each of the other teams twice; how many games are
played?

1930_06_AA_16 Combinatorics: Combinations
How many odd numbers of three different digits
can be written with the digits 1, 2, 4, 6, and 8?
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1930_08_AA_13 Combinatorics: Combinations
In how many different ways may a committee of
two be selected from a senior class of 100?

1940 01_AA_18 Combinatorics: Combinations

On an algebra examination a student is allowed to
choose 5 questions out of 9. In how many ways
can he choose the 5 questions?

1940 _06_AA_05 Combinatorics: Combinations

How many numbers of three figures each can be
formed from the digits 1 through 9 inclusive if no
digit is used twice in any number?

1950 01_AA_18 Combinatorics: Combinations
If the number of combinations of n things taken 2 at
a time is 15, find n.

1950 _06_AA_16 Combinatorics: Combinations
How many different juries, each of 12 people, can
be selected from a panel of 15 people?

1960 _01_AA_16 Combinatorics: Combinations

An algebra examination contains 8 questions. Each
student is to answer the first question and any 4
others. How many different sections of 5 questions
may be made?

1960 _01_AA_35 Combinatorics: Combinations
If §Ci2=,Cs Find n.

1960_06_TWA_15 Combinatorics: Combinations

There are ten people at a conference. How many
different committees of three members each can be
formed from these ten people?

1960_06_TWA 26 Combinatorics: Combinations
If ,.Cx = 1C,, where n, x and y are positive integers
such that x z y, then

(1) x=3 @ y=7%
=n (4) x-y=n

() x+y

77

78

79

80

81

82
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1960 _06_TWA_40 Combinatorics: Combinations
In how many ways may three pupils be seated in a
row containing 5 seats?

1980_01_S1_18 Combinatorics: Combinations

There are 6 roads between Plattsburgh and Lake
Placid. In how many ways can a person travel from
Plattsburgh to Lake Placid and back to Plattsburgh?

1980_01_S2_13 Combinatorics: Combinations

Three students are chosen to form a committee
from the membership of a club of 4 seniors and 6
juniors. How many different committees consisting
of 1 senior and 2 juniors can be formed?

1980 _06_S2 12 Combinatorics: Combinations

A committee of 5 is to be chosen from 8 club
members. How many different committees can be
chosen?

1980 _06_S2 40 Combinatorics: Combinations

Ann, Ellen, Fred, Jim, and Mark prepare
examinations. A committee of three is to be
randomly chosen from them to make up a test.

a. How many 3-person committees can be
formed? [2]

b. What is the probability that Mark will not
be chosen for the committee? [3]

c. How many 3-person committees can be
chosen so that Fred and Ann are both
members?  [3]

d. What is the probability that Fred and Ann
will both be chosen on the same 3-person
committee? [2]

1990_01_S2_06 Combinatorics: Combinations
How many different five-person committees can be
selected from nine people?

1990_01_S2_28 Combinatorics: Combinations
Which expression is not equivalent to ;C.?

(1) 56
(2) ¢Ps
(3) ¢C,4
@ 355
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1990 06_S2 15 Combinatorics: Combinations
How many three-person committees can be chosen
from a group of eight people?

1990 _08_S2_27 Combinatorics: Combinations
In a group of five boys and three girls, how many
committees may be formed that consist of two boys
and two girls?

(1) 30

(2) 60

(3) 70

(4) 120

2000_01_S2 08 Combinatorics: Combinations

What is the total number of different 3-person
committees that can be formed from a group of 21
students?

2000_01_S2 39 Combinatorics: Combinations
Nine boys and eight girls are members of the drama
club. A committee of 5 members is to be selected.
a. How many different 5-member committees
can be selected? [2]
b. How many of these committees will have
two boys and three girls? [2]
c. What is the probability that all boys will be
on the committee? [3]
d. What is the probability that four girls and
one boy will be on the committee? [3]

2000_06_S2_07 Combinatorics: Combinations

What is the total number of different four-digit
numerals that can be formed using the digits 1, 9, 9,
and 9?

2000_06_S2_11 Combinatorics: Combinations

Lake High School has nine mathematics teachers.
How many different four-teacher committees can
be formed from these nine mathematics teachers?

2000_06_S2_39b Combinatorics: Combinations

Lorraine won a contest and can select six compact
discs (CD’s) from a list of 12 CD’s. The list
contains 5 rock, 3 jazz, and 4 classical CD’s. What
is the probability that a random selection includes 3
rock, 1 jazz, and 2 classical CD’s? [5]
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92
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2000_08 _MA 25 Combinatorics: Combinations

Alan, Becky, Jesus, and Mariah are four students in
the chess club. If two of these students will be
selected to represent the school at a national
convention, how many combinations of two
students are possible?

2000_08_S2 25 Combinatorics: Combinations
Which expression is equal to 15?

(1) «Cs

(2) 6P

(3) 15Cis

(4) P2

2009 _01_MA 29 Combinatorics: Combinations

A basketball squad has ten players. Which
expression represents the number of five-player
teams that can be made if John, the team captain,
must be on every team?

1) 1Cs
2) o€,
3) 4P,
4)  10Ps

1890_03 HA_11
Principle

If there are three routes between each successive
two of the five cities, Boston, New York,
Philadelphia, Baltimore, Washington, by how many
routes could we travel from Boston to Washington?

Combinatorics: Multiplication Counting

1940_06_AA_19
Principle

How many different meals consisting of soup,
meat, salad, dessert and a drink could a person
choose from a menu offering two soups, five meat
courses, two salads, four desserts and three drinks?

Combinatorics: Multiplication Counting

1950 06_AA 17
Principle

How many code words, each of five different
letters, can be formed

from the letters a, b, ¢, d and e, if the first and last
letters are to be vowels?

Combinatorics: Multiplication Counting
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1960 01 _AA 17
Principle

How many odd numbers of 3 digits each can be
written with the digits 1, 2, 3, 4, 5 if no digits are to
be repeated?

Combinatorics: Multiplication Counting

1960_01_TWA_16 Combinatorics: Multiplication Counting
Principle

An algebra examination contains 8 questions. Each
student is to answer the first question and any 4
others. How many different selections of 5
guestions may be made?

1960_01_TWA_17
Principle

How many odd numbers of 3 digits each can be
written with the digits 1, 2, 3, 4, 5 if no digits are to
be repeated?

Combinatorics: Multiplication Counting

1980_01_S2_14
Principle

A 3-digit numeral is formed by selecting from the
digits 1, 2, 5, and 6, with no repetition. What is the
probability that the number formed is greater than
500?

Combinatorics: Multiplication Counting

2000_01_S1_03
Principle

Hal has 5 pairs of shorts, 12 shirts, and 2 pairs of
sandals. What is the total number of different
outfits of a pair of shorts, a shirt, and a pair of
sandals that he can wear'?

Combinatorics: Multiplication Counting

2000_06_S1_01
Principle

Allison purchased 4 shirts and a number of pairs of
slacks. Using these shirts and slacks, she can wear
20 different outfits consisting of a shirt and a pair
of slacks. How many slacks did she buy?

Combinatorics: Multiplication Counting

1930 08 AA 12 Combinatorics: Permutations

Is it possible to seat a class of six pupils in a row of
six seats in a different order every day (except
Sundays) for two years? [Answer yes or no.]
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1950 01_AA 16 Combinatorics: Permutations

In how many different ways can five boys line up
for a race if the smallest boy is always to run in the
left lane?

1980 01_S1 17 Combinatorics: Permutations

How many arrangements of two letters can be
formed from the letters O,L,Y,M,P,I,C,S if each
letter is used only once in each arrangement?

1980 01_S2 12 Combinatorics: Permutations
How many different 6-letter permutations are there
of the letters in the word “FREEZE?

1980_06_S2_07 Combinatorics: Permutations
How many different arrangements of 5 letters can
be made using the letters in the word “FLOOR™?

1980_08_S1_35 Combinatorics: Permutations
The symbol for "factorial 4" is 4! What is the value
of 417

(1) 24

(2) 16

3) 8

(4) 4

1990 01_S2 24 Combinatorics: Permutations
How many different five-letter permutations can be
formed from the letters of the word “DITTO”?

(1) 5!

(2) (5-2)!

(®) 2
4 5P,

1990 06_S1 25 Combinatorics: Permutations

What is the value of %?
(1) 6
(2) 2
(3) 120
(4) 720

1990_06_S2_19 Combinatorics: Permutations

How many different arrangements of seven letters
can be made using the letters in the name
"ULYSSES"?
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1990 08 _S2 23 Combinatorics: Permutations
How many different ten-letter permutations can be
formed from the letters of the word

"CALIFORNIA"?
() 52
@ S
® 4
@ 2

2000 _01_MA 13 Combinatorics: Permutations

How many different 4-letter arrangements can be
formed using the letters of the word “JUMP,” if
each letter is used only once?

1) 24
2) 16
3) 12
4) 4

2000_01_S1_16 Combinatorics: Permutations
The value of 5! is

(1) 20

(2) 60

(3) 80

(4) 120

2000 _01_S2 21 Combinatorics: Permutations
What is the total number of different 11-letter
permutations that can be formed from the letters of
the word "EQUILATERAL"?
(1) 11!
11!

2) 212121

11!
@) 5

O

2000_06_MA_16 Combinatorics: Permutations

How many different five-digit numbers can be
formed from the digits 1, 2, 3, 4, and 5 if each digit
is used only once?

1) 120
2) 60
3 24

4) 20
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2000_06_MA 23 Combinatorics: Permutations

All seven-digit telephone numbers in a town begin
with 245. How many telephone numbers may be
assigned in the town if the last four digits do not
begin or end in a zero?

2000_06_S1 18 Combinatorics: Permutations

A different plant is placed on each of the four
corners of a square patio. Which expression would
be used to find the number of different ways the
four plants can be arranged?

(1) 4P,
() P,
(3) 2P,
(4) 4P,

2000_08 MA_34 Combinatorics: Permutations

The telephone company has run out of seven-digit
telephone numbers for an area code. To fix this
problem, the telephone company will introduce a
new area code. Find the number of new seven-digit
telephone numbers that will be generated for the
new area code if both of the following conditions
must be met:

» The first digit cannot be a zero or a one.

* The first three digits cannot be the emergency
number (911) or the number used for information
(411).

2000_08_S1_06

Express % as a whole number.

Combinatorics: Permutations

2000 08 S1 21 Combinatorics: Permutations

What is the total number of different six-letter
arrangements that can be formed from the letters in
the word “FOREST” if each letter is used only once
in each arrangement?

1)1

(2) 6

(3) 720

(4) 46,656



122

123

124

125

126

127

128

2000 08 _S2 16 Combinatorics: Permutations

What is the total number of different eight-letter
permutations that can be formed from the letters in
the word “LOLLIPOP”?

8!
(1) 2131

@ 3

) 2!2:3!

(4) 8!

2009 01_MA 25 Combinatorics: Permutations
How many different two-letter arrangements can be
formed using the letters in the word "BROWN"?

1) 10

2) 12

3) 20

4) 25

2009 _06_IA 31 Combinatorics: Permutations

Determine how many three-letter arrangements
are possible with the letters A, N, G, L, and E if
no letter may be repeated.

1900_01_PG_02
Angles

Two angels whose sides are parallel each to each
are either equal or supplementary. Give proof for
both cases.

Complementary, Supplementary and Vertical

1930_01_PG_01
Angles
The bisectors of two complementary adjacent

angles form an angle of degrees.

Complementary, Supplementary and Vertical

1930_06_PG_01
Angles
The difference between the supplement and the

complement of an angle is always degrees.

Complementary, Supplementary and Vertical

1930_08_PG_01
Angles

If two acute angles have their sides respectively
perpendicular to each other, the two angles are

Complementary, Supplementary and Vertical

129

130

131

132

133

1940 08 PG_11
Angles

Vertical angles are always (a) acute, (b) equal or (c)
supplementary.

Complementary, Supplementary and Vertical

1950_06_MP_24
Angles
How many degrees less than a right angle is an

angle of 74°?

Complementary, Vertical and Supplementary

1960_06_TY_21
Angles

In the accompanying figure, ACB is a straight angle
and DC is perpendicular to CE.

Complementary, Supplementary and Vertical

.f "
' ,/{j
|/
C[\ ‘
\'\
‘ ~E
B

If the number of degrees in angle ACD is
represented by x, the number of degrees in angle
BCD is represented by

(1) 90 - x
90 + x

(2) x-90 (3)
(4) 180 -x

1960_06_TY_28
Angles

If the blank space in the statement below is
replaced by the word always, sometimes (but not
always), or never, the resulting statement will be
true. Select the word that will correctly complete
the statement.

The difference between the supplement of an angle
and the complement of that angle is a
right angle.

Complementary, Supplementary and Vertical

1970_06_NY_16
Angles

If two supplementary angles are in the ratio of 1:3,
find the number of degrees in the measure of the
smaller angle.

Complementary, Supplementary and Vertical
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1980_01_NY_14
Angles
If two angles of a triangle are complementary; how

many degrees are there in the third angle?

Complementary, Supplementary and Vertical

1980_01_S1_11
Angles
If two angles of a triangle are complementary, find

the number of degrees in the third angle.

Complementary, Supplementary and Vertical

1980_01_S1_21
Angles
As shown in the accompanying figure, vertical

Complementary, Supplementary and Vertical

angles have degree measures of x and 2x — 35. Find

X.

X 2x-35

1980_06_NY_22
Angles
Two complementary angles are in the ratio 4:5.
What is the measure in degrees of the smaller
angle?

(1) 10

(2) 40

(3) 50

(4) 80

Complementary, Supplementary and Vertical

1980_08_S1_14
Angles

In the accornpanying figure, AABCIis a right angle,
mZABD = 3x -6, and mZDBC = x. Find the value
of x.

Complementary, Supplementary and Vertical
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1990_06_S1_03
Angles

In the accompanying diagram, AB and CD intersect
at E. If m£AED = 9x + 10 and m£BEC = 2x + 52,

find the value of x.
o
A\ /
/ \B
D
1990_06_S1_13
Angles
The measures of two supplementary angles are in

the ratio 4:5. Find the number of degrees in the
measure of the smaller angle.

Complementary, Supplementary and Vertical

Complementary, Supplementary and Vertical

1990_06_S2_09
Angles

In the accompanying diagram, BCE, AB = C%
ACD_LDE, and m£A =50. Find mZE.
B

Complementary, Supplementary and Vertical

50° D

m

1990_06_S2_22
Angles
The measures of the acute angles of right triangle
ABC are in the ratio 2:3. The measure of the
smaller acute angle must equal

(1) 18°

(2) 36°

(3) 54°

(4) 90°

Complementary, Supplementary and Vertical
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1990_08_S1_04
Angles

Complementary, Supplementary and Vertical

“—> —>
In the accompanying diagram, AB and CD
intersect at point E. If mZAEC = 5x and
m«£BED = x + 28, find the value of x.
C

2000_01_S1_35
Angles
Two supplementary angles are in the ratio 5:4. The
number of degrees in the smaller angle is

(1) 100

(2) 80

(3) 40

(4) 20

Complementary, Supplementary and Vertical

2000_01_S2_02
Angles

In the accompanying diagram, BD and AE intersect

at C, AB and DE are drawn, m«D = 65, mZE = 68,
and m£B = 70. Find mZA.
A

Complementary, Supplementary and Vertical

2000_08_S1_26
Angles

In two supplementary angles, the measure of one
angle is 6 more than twice the measure of the other.
The measures of these two angles are

(1) 28°and 62°

(2) 32°and 58°

(3) 58°and 122°

(4) 62°and 118°

Complementary, Supplementary and Vertical
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2009_01_MA_32
Angles

The support beams on a bridge intersect inthe
pattern shown in the accompanying diagram. If AB

and CD intersect at point E, m£AED = 3x + 30, and
m«ZCEB = 7x — 10, find the value of x.

Complementary, Supplementary and Vertical

1940_06_AA_01 Conics
What is the name of the curve whose equation is

x? —y? =257

1940_06_IN_23 Conics
The graph of the equation xy = 12 is (a) a circle, (b)
an ellipse or (c) a hyperbola.

1940_08_IN_02
The graph of x2 +4y? = 25 is (a) an ellipse, (b) a
hyperbola, (c) a parabola or (d) a circle.

Conics

1950_01_IN_25 Conics
The graph of the equation 2x*> —2y? =15 is (a) a

circle (b) anellipse (c) a hyperbola

1950_06_EY_34c  Conics

For the following statement, in which a, b and c are
real numbers, indicate whether the information
given is too little, just enough or more than is
necessary, to justify the conclusion.

If the graph of ax? + by? = c is an ellipse, then a, b
and ¢ have the same sign. [2]
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1950 _06_EY_34e Conics

For the following statement, in which a, b and c are
real numbers, indicate whether the information
given is too little, just enough or more than is
necessary, to justify the conclusion.

If, in the equation ax® —by? = ¢, a, b and c are
positive and a is not equal to b, then the graph of
the equation is a hyperbola. [2]

1950_06_IN_34c Conics

In the following statement, a, b and ¢ are real
numbers. Indicate whether the information given is
too little, just enough or more than is necessary, to
justify the conclusion.

If the graph of ax® + by? = ¢ is an ellipse, then a, b
and ¢ have the same sign. [2]

1950_06_IN_34e Conics

In following statement, in which a, b and c are real
numbers, indicate whether the information given is
too little, just enough or more than is necessary, to
justify the conclusion.

If, in the equation ax® —by? = ¢, a, b and c are
positive and a is not equal to b, then the graph of
the equation is a hyperbola. [2]

1950_08_IN_24
The graph of the equation 10x? +y? =100 is (a) a
circle (b) anellipse (c) a hyperbola

Conics

1960_01_IN_23  Conics
The graph of the equation 4x2 = 25 + 4y? is

(@) an ellipse
acircle

(2) aparabola (3) a hyperbola (4)

1960_08 EY_27  Conics
The graph of 2x? + 3y2 =6 is
(1) acircle (2) anellipse
a parabola

(3) ahyperbola (4)

159

160

161

162

1960 _08_IN_23 Conics
The graph of 2x2 + 3y2 =6 is

(1) acircle (2) anellipse (3) ahyperbola (4)
a parabola
1970_06_EY_26 Conics

The graph of the equation 4x* — 100 = 25y? is
(1) a hyperbola
(2) acircle
(3) anellipse
(4) aparabola

1980_01_EY_17
The graph of the equation 3y? = 6 — x? is
(1) acircle
(2) an ellipse
(3) aparabola
(4) ahyperbola

Conics

1980 _08_EY_03 Conics
2

The graph of the relation x* — % =1is

(1) acircle

(2) a hyperbola
(3) an ellipse
(4) aparabola



163 2009 01_MB_17  Conics
Which graph represents the equation

ox? = 36 — 4y??
1) }

{ |
2)

3) Y

4) Y
164 2009 08 MB_20  Conics

The graph of the equation 2x* — 3y = 4 forms
1) acircle

2) anellipse

3) ahyperbola

4) aparabola
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1920_01_EA_07b  Consecutive Integers
An odd number is represented by 2n + 1.
Represent the next two consecutive odd numbers.

[2]

1930 01_EA 01 Consecutive Integers
If 2n + 1 represents an odd integer, write an
algebraic expression for the next larger odd integer.

1960_06_EY_11 Consecutive Integers
If the sum of three consecutive numbers is S,
express in terms of S the smallest of these numbers.

1960_06_IN_21 Consecutive Integers
If the sum of three consecutive numbers is S,
express in terms of S the smallest of these numbers.

1970_06_EY_19 Consecutive Integers

Which equation can be used in finding n, when n is
the smallest of three consecutive odd integers
whose sum is s?

D M+m+D+(n+2)=s

@ M+(+1)+(n+3)=s
B)(n)+(n+2)+en+4)=s

(4) () + (3Bn) + (5n) =s

1970 _08_NY_25 Consecutive Integers
If a is an odd integer, which of the following is an
odd integer?

(1) a+1

(2) 2a

(3) at+t2

4) a-1

1980_06_EY_05 Consecutive Integers
If the product of two consecutive integers is 0, one
of the integers may be

11

(2) 2

3) 3

(4) 4
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1980 _06_NY_27 Consecutive Integers
If n + 1 represents an even integer, which
expression also represents an even integer?
Q) n
(2) n+2
3) n+3
4) n-2

2000_01_MA_06 Consecutive Integers

If the number represented by n— 3 is an odd
integer, which expression represents the next
greater odd integer?

1) n-5
2) n-2
3) n-1
4) n+1

2000_08_S1_16 Consecutive Integers

If w + 5 represents an even integer, the next smaller
even integer is represented by

(1) 2w -5

(22w +5

Byw+7

4)w+3

2009_08_IA_28 Consecutive Integers

The ages of three brothers are consecutive even
integers. Three times the age of the youngest
brother exceeds the oldest brother's age by 48
years. What is the age of the youngest brother?

1) 14
2) 18
3 22
4) 26

1890 _01_PG_09 Constructions
Make the following constructions and show that
each construction meets the conditions required:

a. To circumscribe a circle about a given
triangle

b. To construct a triangle equivalent to a
given polygon

C. To trisect a right angle

d. Through a given point without a circle to

draw a tangent to the circle
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1890 03 _PG_a 07 Constructions

Make the following constructions and show that
each construction meets the conditions required:
a. To find a fourth proportional to the three given
straight lines.

b. To construct a square equivalent to the
difference of two given squares.

¢. Toinscribe in a circle a regular hexagon.

1890_03_PG_h 07 Constructions

Make the following constructions and show that
each construction meets the conditions required:
a. Give a base line, to construct upon it an
equilateral triangle.

b. Given acircle to find its centre.

c. Toinscribe a circle in a given circle.

1890_06_PG_08 Constructions

Show how the following constructions are made
and that each construction meets the conditions
required:

a. To construct a square equal to double a given
square.

b. To divide the center of a given circle.

¢. To divide a line into any number of equal parts.

1890_06_PT_10 Constructions

Explain by means of a diagram how to determine
the distance between the summits of two towers
seen from the opposite side of a river.

1900_01_PG_11 Constructions

Show how to draw a tangent to a given circle
through a given point a) on the circumference, b)
without the circumference.

1900_01_PG_12 Constructions
Show how to inscribe a square in a given circle.
Give proof.

1900_01_PG_14 Constructions

Show how to construct a circle passing through a
given point and tangent to a given circle at a given
point.
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1900 03 PG_11 Constructions
Show how to construct a line making an angle of
45° with a given line and tangent to a given circle.

1900_03_PG_12
Show how to construct a square, its diagonal being
given.

1900_06_PG_12 Constructions

AB and CD are two lines intersecting at E; P is a
point in the angle CEB; through P draw two lines
each of which shall make equal angles with AB and
CD. Give proof.

1900_06_PG_13 Constructions
Given the middle points of the three sides of a

triangle; show how to construct the triangle.
1900_06_PG_14

1900_06_PG_14
Given a line a; construct a line x so that x = a~/ 2

Constructions

1900 _06_PG_15 Constructions

Show, by applying the construction in 14, how to
divide a given triangle into two equal parts by a line
parallel to one of the sides.

Note: The problem referred to reads as follows:

1900_06_PG_14
Given a line a; construct a line x so that x = a~/ 2

Constructions

1909 01 PG 05 Constructions
Show how to inscribe a square in a given circle and
give proof.

1909 01 PG _12 Constructions
Given three lines a, b and ¢; construct a line x so
that a:b::c:x.

1909 06_PG_04 Constructions

On a given line as a chord, construct the segment of
a circle that shall contain an angle equal to a given
angle.

193
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1909 06_PG_05 Constructions
If a, b and c are straight lines construct a fourth line

X, S0 that x = aTb. Give proof.

1920 01_PG_10 Constructions
Given a, b, and c, lines of unequal length.

Construct a fourth line x such that x = %. Give
proof. [12v]
1920 01_PG_11 Constructions
a Construct a quadrilateral three of whose
angles are 150°, 90° and 60°.

[10%2]
b How many degrees are there in the

remaining angle? Why? [2]

1920_06_PG_06 Constructions
Construct a square equivalent (equal in area) to a
given parallelogram.

1920_06_PG_07 Constructions

Construct a tangent to a given circle (a) from a
given external point, (b) at a given point on the
circumference.

1920_06_PG_08

Construct x if x = A/ a® + b? when a and b are two
given lines.

Constructions

1930 01_PG_19 Constructions
Given angle BCA = 90°; construct an angle of 75°
with vertex at C and with CB as one of its sides.

A



200 1930 01 PG_23 Constructions
a Given two points, A and B, on an indefinite line
m and two other lines whose lengths are
represented by a and b, with b greater than a. By
actual construction locate a point C that shall be a
distance a from line m and a distance b from the
mid-point of segment AB. [10]
b How many such points are there?  [2]

201 1930 06 _PG_18 Constructions
Construct a triangle in which a, b, and C will be
two sides and the included angle.

R

202 1930 06 PG_20 Construction
Construct the fourth proportional to lines a, b, and
C.

A

QA >

d'"’

206 1930 08 PG_20 Constructions

203 1930 06 PG 24 Constructions
Given an indefinite line m a fixed point P on line m
and a fixed point A not on line m; locate by actual
construction the center of a circle that shall touch
line m at point P and shall also pass through points
P and A. [No proof required.] [12]

204 1930 08 PG 18 Constructions
Find by construction the center of the circle.

N

205 1930 08 PG_19  Constructions
Construct the equilateral triangle whose altitude is the
line AB.

Divide the line AB into parts proportional to the lines a, b, and c.

o
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212

216

1930_08 PG_25 Constructions

By actual construction determine a circle that will be
tangent to the sides of a given triangle, touching one side
at a given point. [12]

1940_06_PG_23 Constructions
Given line segments a, b, and ¢
Construct line segment x such that a:b = c: x

b

3
e

1940 06_PG_24 Constructions
Construct an angle of 30°.

1940_06_PG_25 Constructions
Construct the locus of points equidistant from the
two given parallel lines r and s.

1940_08_PG_23 Constructions
Find the locus of the centers of all circles which
will pass through the two points A and B.

A B

1940_08_PG_24 Constructions
Find the center of the circle that may be inscribed
in the triangle ABC.

C

1950_01_PG_33 Constructions

213
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215

1940 08_PG_25 Constructions
Angles A and B are two angles of triangle ABC.
Construct angle C.

I
= f
- ¥
-~ F
- ]
-~ ]
-~ r
” If
4 A

1950_01_PG_24 Constructions
Construct the median to side AC of the given
triangle ABC.

B

A (o4

1950_01_PG_25 Constructions
Using the given line segments r, s and t, construct x
sothatr:s=t:x.

¥

It is required to construct a square equal in area to a rhombus whose diagonals are the given line segments d and d'.

d d’
a Representing the side of the square by x, write an equation showing the relationship between x, d and d'.
[3]
b Construct x. [5]

c Construct the required square. [2]



217 1950 06 PG 25  Cosntructions 221 1960 06 TY 29  Constructions
Find by construction the center of the circle of Inscribe an equilateral triangle in circle O.
which arc AB is a part.

A

218 1950 06_TY 25  Constructions

Find by construction the center of the circle of 222 1960 06_TY 30  Constructions
which arc AB is a part. Through point P, construct a line parallel to line
A/_\ AB.

219 1950 08 PG 24  Constructions

Inscribe an equilateral triangle in circle O.
223 1960 08 TY_29  Constructions

Through A construct a line parallel to BD.

220 1950 08 PG 25  Constructions
Divide line segment AB into two segments having

the ratio 2: 3. 224 1960 08 TY 30  Constructions
A B Construct the locus of the centers of circles which
are tangent to line AB at P.




225 1970 01.TY 28  Constructions
The accompanying diagram shows the construction
of a perpendicular to line | at point M on . Which
of the following is used in the proof of this
construction to show that AAMN = ABMN?

(1) Two right triangles are congruent if the
hypotenuse and leg of one are congruent to
the corresponding parts of the other.

(2) Two triangles are congruent if two angles
and the included side on one are congruent
to the corresponding parts of the other.

(3) Two triangles are congruent if the three
sides of one are congruent to the three sides
of the other.

(4) Two right triangles are congruent if the

hypotenuse and an acute angle of one are
congruent to the corresponding parts of the
other.

226 1970 01 TY 30  Constructions
On the answer sheet, construct and label the

altitude CD from vertex C of triangle ABC.

4

227 1970 06_TY_29
Given AABC with P on side AC. On the answer
sheet, construct a line through point P parallel to
AB

Constructions

C

228 1970 06 TY_30  Constructions
On the answer sheet, locate by construction and
label the midpoint M of minor arc AB in circle O.




229 1970 08 TY 29  Constructions
On the answer sheet, given point P on circle O.
Construct the tangent to circle O at point P.

230 1970 08 TY_30  Constructions
On the answer sheet, construct rhombus ABCD

with C on ﬁ.
A B

231 1980 01_S2 35 Constructions

On the answer sheet, construct a line through point

—>
A parallel to BC.

® A

232

233

234

235

1980 01_TY_30 Cosntructions

On the answer sheet, locate by construction the
center of the circle which can be circumscribed
about triangle PQR.

=]

Q R

1980_06_S2_35 Constructions
On the answer sheet, construct an equilateral
triangle with one vertex at A.

Ae —

1980_06_TY_30 Constructions
On the answer sheet, construct an equilateral
triangle with one vertex at A.

1980_08_TY_30 Constructions
On the answer sheet, locate by construction the
center of the given circle.
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237

238

239

1990 06_S2 35 Constructions
On the answer sheet, construct equilateral triangle

ABC using line segment AB as one side.

1990 08 _S2_35 Constructions

On the answer sheet, construct and angle DEF on line segment EF such that #/BAC = ~/DEF.

B

2000 _01_S2 35 Constructions
On the answer sheet, using point A as the vertex,
construct an angle whose measure is 60°

»
v

A

2000_06_MA 22 Constructions

Using only a ruler and compass, construct the
bisector of angle BAC in the accompanying
diagram.

240 2000 06 _S2 35 Constructions
On the answer sheet, construct the angle bisector of
ZABC.

C

A

241 2000 08_S2_35 Constructions
On the answer sheet, construct the perpendicular
bisector of segment XY.

i



242

243

2009 06 GE 25  Constructions 244 2009 08 GE_02  Constructions

Which illustration shows the correct construction of The diagram below shows the construction of the
an angle bisector? bisector of ZABC.
T
1) = >
— L >
2) '
T B~
3) : = Which statement is not true?
/' 1) mZEBF =2 m/ABC
2) m/DBF = % m/ABC
3) mMZEBF = m<£ABC
2009 06 GE 30  Constructions 4) m«DBF = m/ZEBF
Using a compass and straightedge, construct a line
that passes through point P and is perpendicular to 245 2009 08 GE 32 Constructions
line m. [Leave all construction marks.] Using a compass and straightedge, construct the

angle bisector of ZABC shown below. [Leave all
construction marks.]



Continued Fractions ... Distance

10

11

1900 _06_AA_11 Continued Fractions
Using continued fractions find three approximate
values of 7 (3.14159) in common fractions.

1866_11_AR_06 Conversions

Which one of the fundamental operations (or
ground rules) of arithmetic is employed in
reduction ascending?

1866_11_AR_09 Conversions
How many weeks in 8,568,456 minutes?

1866_11 AR _13
How is a common fraction reduced to the
decimal form? Give an example.

Conversions

1870 _02_AR 12 Conversions

What decimal fraction is equivalent to %?

1870 _02_AR 13 Conversions
Reduce 6 fur. 8 rd. to the decimal of a mile.

1870 _02_AR 14 Conversions
What is the value of .815625 of a pound Troy
expressed in oz. pwt. and gr.?

1870_06_AR_10 Conversions
In 4 da. 4 hr. 45 min., how many seconds?

1870_06_AR_12 Conversions

Reduce 4 0z. 6 pwit. 9% gr. to the fraction of a

pound.

1870_06_AR_17 Conversions
Reduce 10 oz. 18 pwt. 9 gr. to the decimal of a
pound Troy.

1870_11_AR_05 Conversions
What is the quotient of 65bu. 1pk. 3qt. divided by
12?

12

13

14

15

16

17

18

19

20

21

1870_11_AR_06 Conversions

Which one of the fundamental operations (or
ground rules) of arithmetic is employed in
reduction ascending?

1870_11_AR_09 Conversions
How many weeks in 8,568,456 minutes?

1870_11 AR 13
How is a common fraction reduced to the
decimal form? Give an example.

Conversions

1880_02_AR_04 Conversions

1
2
miles wide, how many lots of land of 90 acres each

does it contain?

Suppose a certain township is 6 miles long and 4

1880_02_AR_13 Conversions
Required the number of pounds in a hogs head of
sugar, weighing 18 cwt. 3qr. 14 Ib.

1880_02_AR_14 Conversions

Reduce % of a ton to integers of lower

denominations.

1880_06(a)_AR_07 Conversions
Reduce .9375 to a common fraction.

1880_06(a)_AR_10 Conversions
Reduce 150 sheets of paper to the decimal of a
ream.

1880_06(b)_AR_07 Conversions

5 0f16.125
Reduce to a decimal fraction.

43

1880_06(b)_AR_09 Conversions
How many acres are there in 250 city lots, each
of which is 25 feet by 100?



22

23

24

25

26

27

28

29

30

1880_11 _AR_06 Conversions
In56 m. 7 fur. 37 rd. 13 ft. 9 in. how many inches?

1880_11_AR_07 Conversions
How many cords in a pile of wood 15 ft. long, 4ft.

wide, and 6% ft. high?

1880_11 AR_08 Conversions
John Quincy Adams was born July 11, 1767, and
died February 23, 1848. To what age did he live?

1880_11_AR_16 Conversions
What is the value of .965625 of a mile, in integers
of lower denominations?

1890 _01_AR_06 Conversions

Find in tons the weight of the water in a full tank
the capacity of which is 100 barrels (62%Ibs. ina

cubic foot).

1890 01_AR_17 Conversions

If slates average 4 mm in thickness, find the
number of slates in a pile 3 dm high.

1890 _03_AR_b_05 Conversions
How many steps of 2% feet each would a man take
in walking a mile?

1890 _03_AR_b_18 Conversions
From 24 meters take 5 centimeters, and write the
result in words.

1890_06_AR_06 Conversions

Two telegraph stations are 18 miles, 40 rods, 44
yards apart. If the telegraph poles between them
are 8 rods apart how many poles will be needed and
how much will they cost at 20 cents apiece?

31

32

33

34

35

36

37

38

40

1900 _01_AAR_02 Conversions

Change 200,332 in the quinary scale to an
equivalent number in the decimal scale and prove
the work.

1900_01_AAR_03 Conversions
Reduce to a common fraction .39285714

1900_01_AR_07 Conversions
128 200 254
225 512" 324
decimals and express their sum as a common
fraction in its simplest form.

Reduce to decimals. Add these

1900_03_AR_09 Conversions
Find in ounces the weight of 20 silver dollars.
[Weight of 1 silver dollar = 412.5 grains.]

1900_06_AAR_02 Conversions
Convert 423,501 to an equivalent number in the
senary scale.

1909_01_AA_04 Conversions

Find the value of the repetend 0.231.

1909 _06_AR_01 Conversions

A farmer had four loads of hay weighing
respectively 1875 pounds, 2013 pounds, 2099
pounds, and 1283 pounds; he sold the hay at $13
per ton. How much did he receive for it?

1909 _06_AR_10 Conversions

A man owns a field 330 ft long and 132 ft deep
(wide). (a) How many acres are there in the field?
(b) Into how many lots 33 ft front by 132 ft deep
can it be divided? (c) Draw a diagram to show the
division of this field into lots.

1920 01_AA 03

Express as a common fraction the value of the
repeating decimal 0.4373737 . ..

Conversions

1930 _06_AA 01 Conversions
Express .270270 . . . as a common fraction.



41

42

43

44

45

46

47

48

1930 _06_EA 14 Conversions
How many cents in the sum of x half dollars, 2x
nickels and 7 cents?

1930_08_AA_08 Conversions
To what common fraction is the repeating decimal
.1818... equal?

1930_08 EA_14 Conversions
Is the equation 3x + 4y = 8 satisfied when x = 2 and
y =%? [Answer yes or no.]

1940 _01_AR_04 Conversions

1

How many feet are there in 10 of a mile?

1940 _01_AR_06 Conversions
If a truck has a capacity of 10,000 pounds, how
many tons will it hold?

1940 01_AR_15 Conversions

The distance between two villages in Belgium is 5
kiolometers. Find the distance in miles between the
two villages. [One kilometer is equal to .6 mile.]

1940_06_AR_04 Conversions

If 384 half-pint bottles of milk were sold in the
school cafeteria in one day, how many quarts of
milk were sold that day?

1940_06_AR_06 Conversions

On three successive days Mary gathered 56 eggs,
48 eggs and 40 eggs. How many dozen did she
gather altogether?

49

(1)

()

3)

(4)
©)

50

51

52

53

1950 01_IN_34 Conversions

Each of the expressions in parts (1) - (5) is
equivalent to two of the four choices given. Write
on your answer paper the numbers (1) through (5)
and after each indicate the correct choice by writing
two of the letters a, b, ¢ and d.

1

(xz)_3 equals (@) x°, (b) ——, (¢) x*,
X2
1
(d) 3\/? [2]
27 .
000027 equals (a) To5050+ () 2-7% 10 °
() (.003)% (d)2.7x107° [2]
L1
equals (a) 1 (b) L (©
1-+ 1+1 1-1
a a a
a 1
a+1l’ (d)a+1 [2]
2% e 4* equals (a) 8%, (b) 8%, (c)2%*, (d)4*

[2]
Log10x? equals (a) 2log10x, (b) 20logx, (c)
loghx +log2x, (d) 1+2logx [2]

1950 _06_AA 02 Conversions
Express the repeating decimal 0.434343 ...
common fraction.

asa

1960 01_AA 21 Conversions
Express the repeating decimal 0.636363 . . . .
common fraction.

asa

1960 _01_TWA_21 Conversions
Express the repeating decimal 0.636363 . . . .
common fraction.

asa

1960_08_IN_14 Conversions

Using the formula C = g (F-32),findFifC=
80.
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55

56

57

58

1980 _01_NY_30 Conversions
The number of inches in (3x —2) feet is
(1) 12x
3x—2
@) =5
(3) 36x-2
(4) 36x-24

1980_06_NY_05
5

Express = as a decimal, rounded to the nearest

hundredth.

Conversions

1990 08 S1 22 Conversions
What is the number of inches in x feet?
(1) 12x
X
@) 15
(3) 3x

@ 3

2000_06_MA_14 Conversions

If rain is falling at the rate of 2 inches per hour,
how many inches of rain will fall in x minutes?
1) 2x

30
2) ”
60
3) "
X
4) 30

2000_06_MA_21 Conversions
The formula for changing Celsius (C) temperature

to Fahrenheit (F) temperature is F = % C+32.

Calculate, to the nearest degree, the Fahrenheit
temperature when the Celsius temperature is —8.

59

60

61

62

63

2009 01 _IA 01 Conversions

On a certain day in Toronto, Canada, the
temperature was 15° Celsius (C). Using the
formula F = % C + 32, Peter converts this
temperature to degrees Fahrenheit (F). Which
temperature represents 15°C in degrees Fahrenheit?

1) -9
2) 35
3) 59
4) 85
2009 _06_IA 11 Conversions

If the speed of sound is 344 meters per second,
what is the approximate speed of sound, in
meters per hour?

|h'4l seconds = 1 Inimlio|
|h'4l minutes = | hour |

1) 20,640
2) 41,280
3) 123,840
4) 1,238,400

1866_11 AR 15  Cost
If27 T. 3 qr. 15 Ib. of coal cost $217.83, what will
119 T. 1 gr. 10 Ib. cost?

1866_11 AR 16  Cost

Find the cost of the several articles, and the
amount of the following bill:

To 16750 feet of boards at $12.50 per M.,

" 1750 " " 24.00 "
n 3500 n n 25.00 n
Received Payment, $
SAMUEL PALMER

1866_11 AR 21  Cost
Sold 9% cwt. of sugar at $8 %per cwt., and thereby

lost 12 per cent.: how much was the whole cost?



64

65

66

67

68

69

70

71

72

73

74

1866_11 AR 24  Cost
What is the cost of 17 T. 18 cwt. 1 gr. 17 Ib. of
potash at $53.80 per ton?

1870_02_AR_04  Cost
A gem weighing 20z. 18 pwt. 12 gr. Was sold for
$1.87 per grain: what was the sum paid.

1870_06_AR_16  Cost
What cost 5 T. 17 cwt. 20 Ib. of hay, at $30.50 per
ton?

1870 06 AR 22  Cost
3

3 i il = cost?
If 16 of a ship cost £273 2s. 6d., what will > cost?

1870 11 AR 15  Cost
If 27 T. 3 qr. 15 Ib. of coal cost $217.83, what will
119 T. 1 gr. 10 Ib. cost?

1870_11 AR 21 Cost
Sold 9% cwt. of sugar at $8 % per cwt., and thereby

lost 12 per cent.: how much was the whole cost?

1870_11_AR 24  Cost
What is the cost of 17 T. 18 cwt. 1 gr. 17 Ib. of
potash at $53.80 per ton?

1880_02_AR_03  Cost
A merchant sold 18 barrels of pork, each weighing
200 pounds, at 12 cts. 5 mills a pound; what did he
receive?

1880_02_AR_11  Cost
How many pounds of coffee, at 33%

pound, can be bought for $14.50?

cents per

1880 02_AR 12  Cost
What is the cost of 2684 bricks, at $8.50 per M?

1880_06(a)_AR_09 Cost

How much must be paid for lathing and
plastering overhead a room 35 feet long and 20
feet wide, at 26 cents a square yard?

75

76

77

79

80

81

1880_11 AR 09  Cost

At £280 5s. 9%d. for 97 tons of led, what is the

cost per ton?

1890 01_AR 04  Cost

Bought three tubs of butter weighing 251l6’ 29%,
3

and 27% pounds. The empty tubs weighed 5 16’

3

52, and 5% pounds. How much did the butter

cost at 24% cents a pound?

1890 01_AR 05  Cost
Find the cost of each of the following:
5 gals. 3 gts. 1 pt. of vinegar at 20 cents a gallon

10 acres, 50 sg. rods of land at $48 an acre

1890 03_AR_a 06 Cost
How much will 2 rods, 3 yds., 2 ft. of fence cost at
$12 a rod?

1890_03_AR_b_07 Cost
How much will it cost to carpet a room 12 feet wide

and 13% feet long, with carpet % yard wide at 90

cents a yard?

1890_03 AR_b_10 Cost

2
If9

% of a yard cost? (Solve by analysis and give the

of a yard of cloth cost $1.40, how much will

analysis in full.)

1890_06_AR_ 02  Cost
500 bales of cotton weighing 400 pounds each at 6
cts. a pound, were exchanged for nails at 5 cts. a
pound; how many kegs of 100 pounds each were
given. Solve by cancellation.
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1900_01_AR 08  Cost
Find the cost, at 12 cents a square yard, of
plastering the four walls and ceiling of a room 14
feet by 12 feet and 9 feet high, allowing 15 square
yards for doors and windows.

1900_01_AR_10  Cost
Find the cost of the following items of lumber:

3 pieces 8"x6"x 12" at$17 a 1000 feet
30 ¢ 12"x2"x14 " 20 “
20 < 10"xL"x16 < 25

8

1900_01 AR_15  Cost
Find the cost, at 75 cents a square yard, of paving a
circular court whose radius is 40 feet.

1900_03_AR_ 02  Cost
Find the cost of paving a walk 140 centimeters

wide and % kilometer long at $1.25 a square meter.

1900_03 AR_03  Cost
What is the value, at $5 a cord, of a pile of wood 4
feet wide, 10 feet high and 20 yards long.

1900_06_AR_09  Cost
Find the cost of carpeting a floor 13% feet by 18
feet, the carpet being % of a yard wide and costing
$1.20 a yard.

190901 AR08  Cost
What will be the cost of carpeting the floor of a
room 22 ft by 18 ft, with carpet % yd wide, at 85¢ a
yd?

1920 01 AR 12  Cost
At $22.25 a thousand, how much will 15,875 bricks
cost? [10]

1920 06_AR_07  Cost
Find the cost of laying a concrete walk 8 rods long
and 5% feet wide at 32¢ a square foot. [10]

91

92

93

94

95
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1930_06_AR_ 01  Cost
Find the cost of 3500 envelopes at $7.75 a
thousand.

1930_06_AR 03  Cost
Find the cost of 26 quarts of cream at $1.10 a
gallon.

1930 06_AR 08  Cost
What is the cost of painting a kitchen floor that is
15 feet long and 12 feet wide at 35¢ a square yard?

1930 06_AR 27  Cost
A Girl Scout has saved $50 and plans to go to a
summer camp for a three weeks vacation. Board is
$8 a week, laundry 50 cents a week, railroad fare to
camp and return $3.30, extras $1 a week.

a What would be the expense for a
three weeks stay at camp? [8]
b How much money would the girl

have left? [2]

1930_06_AR_32  Cost
What will it cost a man to drive a car 400 miles if
his car averages 15 miles to the gallon of gasoline
and 100 miles to the quart of oil? Gasoline
costs 18.5¢ a gallon and oil 30¢ a quart. [10]

1930_06_AR_33  Cost
Some Boy Scouts desire to undertake a
reforestation project. They find that by setting the
trees 6 feet apart each way they need approximately
1200 trees an acre. They wish to set out 7800 trees.
Land costs $5 an acre. Trees cost $4 a thousand
and the expressage is 30¢ a thousand.

a Find the cost of the land needed for
the trees. [5]

b Find the cost of the trees. [2]

c Find the express charges. [2]

d What is the total cost of the
project?[1]
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1940 01_AR 02  Cost
What was the total of your mother’s grocery bill if
she gave the clerk a 10-dollar bill and received
$3.71 in change?

1940_01_AR_08  Cost
Find the cost of 3 pounds 4 ounces of meat at 32¢ a
pound.

1940_01_ AR_09  Cost
At the rate of 60¢ per $100, what is the premium on
an insurance policy for $3000?

1940 01_AR 16  Cost
The prices in Dr Morton’s dental clinic are as
follows: cleaning $2, filling $1, extraction $2. Sue
had her teeth cleaned, three teeth filled and one
extracted. What was her bill?

1940 01_AR 28  Cost
The four members of the Jones family took a
five-day trip to the World’s Fair. Find the total cost
of the trip if their expenses were as follows: [10]
Gasoline — 30 gallons at 18¢ per gallon.

Oil — 4 quarts at 25¢ per quart

Hotel bill -- $8 for the family per night for 4 nights
Meals -- $5 for the family per day for 5 days
Admission to fairgrounds -- 50¢ each per day. (All
attended all four days.)

Miscellaneous -- $5

1940 01_AR 31  Cost
There are 96 pupils in the first three grades of a
school who receive a midmorning lunch of one
cracker and a cup of tomato juice every day. A
quart of tomato juice will serve 12 pupils and a
package of graham crackers contains 32 crackers.
a. How many quarts of tomato juice and how
many packages of crackers will be
necessary for one day? [4]
b. What will be the total cost of the lunch if
tomato juice is 15¢ a quart and crackers
cost 13¢ a package? [6]

103

104

105

106

b)

1940 01_AR 32  Cost
At the end of a certain month, Mr. Brown received
a bill from a power company for the electrical
energy used in his house. He had used 160 kw-hr
(kilowatt-hours) of energy. The rates charged for
supplying electrical energy to his type of home
were as follows:

The first 10 kw-hr at 10¢ a kw-hr

The next 25 kw-hr at 5¢ a kw-hr

The next 50 kw-hr at 3¢ a kw-hr

Additional energy at 2¢ a kw-hr

What was the amount of his electric light bill for
the month? [10]

1940 06_AR_10  Cost
Mary was promised a new summer outfit. This was
what she planned to buy: a dress $5.98, shoes
$5.00, hat $1.19, stockings $.79, gloves $1.29.

How much money did she need?

1940 06_AR 11  Cost
The toll charge for telephone calls between two
cities is 35¢ for the first 3 minutes and 10¢ for each
additional minute. At this rate what will a 6-minute
call cost?

1940_06_AR 28  Cost
Mr Jones is planning to build a house. He has
saved $7500. The lot he wants will cost $1975, and
the carpenter has estimated that it will cost $6300 to
erect the house. Grading and other extra expenses
will cost $500.

How much money will Mr Jones have to borrow?
[6]

At 6%, how much interest will he have to pay per
year for the money he borrows? [4]
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1940 06_AR 33  Cost
John’s father and mother plan to take him to New
York this summer and wish to decide whether to go
by train or by automobile. The round-trip railroad
fare for one adult is $14.66. John, being under 12
years of age, can travel for half fare. By
automobile, the distance is 300 miles each way, and
John’s father estimates that it costs 5¢ a mile to
drive their car.

Find the cost of railroad fare for the family to New
York and back. [5]

Find the cost of making the trip by automobile to
New York and back. [5]

1940_08 BA_01-2c Cost
Make the extensions: [5]
7501b @ $4 perC =

150 1b @ 1.50

640 Ib @ .37

= N

160 b @ .07 =

wlin N

4801b @ .16 =

1940 08 BA 03c  Cost
How much will a hardware dealer pay if he takes
advantage of the discount on an invoice for $500,

3 n
terms /10 /30.

1950_01_MP_ji_03 Cost
Jane, Who was visiting a cousin, sent her mother a
13-word telegram. The charge was 51 cents for the
first ten words, and 3 cents for each additional
word. There was also a 25% tax on the total cost of
the telegram.

a How much charge (without tax) was there for
the additional words? [2]

b What was the total cost of the telegram,
including tax? [8]
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1950_01_MP_ji_07 Cost
a How much did it cost Mr. Williams to run his
car for a year if his expenses were: license fees,
$14.50; automobile insurance, $48; depreciation,
$230; repairs and supplies, $29.90; garage rent at
$7 per month; gasoline, 620 gallons at 23 cents per
gallon; oil, 36 quarts at 25 cents per quart? [6 J

b If Mr. Williams drove his car 9300 miles during
the year, what was the cost per mile to drive the
car? [4]

1950_06_MP_17  Cost
At 10 cents a square foot, what is the cost of
cleaning a rug that is 9 feet long and 6 feet wide?

1950_06_MP_ji_01 Cost

A boy who works in a grocery store finds that he
often has to figure prices on odd units of weight.
Following are some typical sales. In each case
figure the cost to the nearest penny, making sure
that any fractional part of one cent is counted as an
extra cent.

a 51b. 3 oz. of cabbage @ 4¢ per pound [2]

b 8lemons @ 2 for 1i¢ [2]

¢ 6 Ib. of sweet potatoes @ 2 Ib. for 17¢ [2]

d 8 oz. of cheese @ 59¢ per pound [2]

e 15 Ib. of potatoes @ $3 per hundred Ib. [2]

1950_06_MP_ji_04 Cost
Mr. Jones with his wife and three children took a
vacation trip. The expenses were as follows:
gasoline, 100 gallons at 24 cents a gallon; oil, 6
quarts at 40 cents a quart; car repairs, $19; hotel
bill, $10 for the family per night for 5 nights; food,
$12 for the family per day for 6 days;
entertainment, $35.40 for the entire trip;
miscellaneous, $12.50.

a What was the total expense for the trip? (8J

b What was the average cost of the trip for each
member of the family? [2]
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1950_06_MP_ii_07 Cost
Mr. Brown purchased a television set listed for
$199.50. He made a down payment of $19.50 and
made a contract to pay the balance in 18
installments of $12 each.

a How much did the television set really cost
when all payments were complete? [8]

b How much could Mr. Brown have saved by
paying cash? [2]

1866_11 AR 12 Decimals
What is the rule for the multiplication of decimals?

1870 _11 AR 12 Decimals
What is the rule for the multiplication of decimals?

1880_02_AR_10 Decimals
How many times is .12 of 12 contained in .24 of
7272

1880_06(a)_AR_08 Decimals
How many times will .5 of .175 be contained in .25
1

1930_06_AR_22 Decimals
Multiply 56.019 by 2.93

1930_06_AR_23 Decimals
Divide 6.273 by 1.23

1940 01_AR_01 Decimals
Divide 3.15 by .15

1950_06_MP_03  Decimals
Multiply 37.5 by .083

1900_06_AAR_15 Definitions: Arithmetic
Define arithmetic progression, annuity, commercial
paper, involution, quinary scale.

1890_01_AL_01 Definitions: Algebra
Explain the difference between similar and
dissimilar terms and give an example of each.
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1890 01_AL_02 Definitions: Algebra

Explain the difference between arithmetical
subtraction and algebraic subtraction, and give an
example of each.

1890 01_AL_05 Definitions: Algebra

Define equation; transposition; elimination;
quadratic equation. What is meant by the degree of
an equation?

1890 03_AL_01 Definitions: Algebra
Distinguish between an algebraic number and an
algebraic expression, and give an example of each.

1890_03_AL_06 Definitions: Algebra

What is the difference between an identical
equation and an equation of condition? Give an
example of the former.

1890_03_AL_07 Definitions: Algebra
Show whether or not the following is a quadratic

equation: x*+7x®=8.

1890_06_EA 01 Definitions: Algebra
Mention two important points of difference
between arithmetic and algebra.

1900_01_AL_07 Definitions: Algebra
Define five of the following: power, homogenous
terms, axiom, radical, surd, index, integer.

1900_06_AL_06 Definitions: Algebra

Define five of the following: factor, reciprocal,
surd, involution, root, simultanwous equations,
similar terms.

1920 _06_EA 04a  Definitions: Algebra
Give the name applied to the 3 in each of the
following and explain its meaning in each case:

3a, a%, ¥a, % [4]

1930_01_IN_15 Definitions: Algebra
The coordinates of a point P are x = 3, y = 4; what
is the abscissa of the point?
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2009 08 _IA 31 Definitions: Algebra

Chad complained to his friend that he had five
equations to solve for homework. Are all of the
homework problems equations? Justify your
answer.

Math Homework

1. 3x2 - 2x4

2. 5-2x = 3X

3. 3(2x + 7)

4, 7x2 + 2x—3x2-9

()]
wlna
I
=
b
%]

Lo}

Name Ched

1866_11_AR_10 Definitions: Arithmetic
To what term in division does the value of a
common fraction correspond?

1880_06(a)_AR_01 Definitions: Arithmetic
What are the fundamental rules of Arithmetic?
Why are they so called?

1880_06(a)_AR_04 Definitions: Arithmetic
1880_06(b)_AR_03 Definitions: Arithmetic

1890 03 _AR_b 01 Arithmetic
Define and illustrate by an example: abstract
number; prime number; divisor; improper fraction.

1890 _03_AR_b_02 Definitions: Arithmetic
To what terms in division do multiplier and product
correspond?

1900_01_AAR_01 Definitions: Arithmetic

Define five of the following: integer, radix,
bullion, proceeds, evolution, ad valorem duty,
usury.
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1900 01_AR_01 Definitions: Arithmetic

Define five of the following: denominator,
evolution, brokerage, prime factor, reciprocal,
premium, endorsement.

1900_06_AR_06 Definitions: Arithmetic
Define five of the following: antecedent, decimal
fraction, factor, interest, payee, policy, subtrahend.

1909 01_AR_01 Definitions: Arithmetic
Define factor, radius, quotient, numerator, right
angle.

1940 _06_AR_03 Definitions: Arithmetic
What do we call money paid for the use of money?

1890_01_PG_01 Definitions: Geometry

Define and illustrate by a figure each of the
following: alternate angles; tangent; secant; circle;
circumference; altitude; similar polygons.

1890_01_PG_02 Definitions: Geometry
Define theorem, problem.

1890_01_PG_03 Definitions: Geometry
Mention four kinds of triangles named from the
angles they contain.

1890 _03_PG_a 01 Definitions: Geometry

Define and illustrate by a figure each of the
following: angle; perpendicular lines; parallel
lines; altitude of a triangle; trapezium; arc of a
circle; diameter of a circle; similar poygons,
hypothesis.

1890_03_PG_b 01 Definnitions: Geometry
Define angle; parallel lines; proposition;
demonstration; curved lines; perimeter;
incommensurable ratio.

1890_06_PG_01 Definitions: Geometry
Define and illustrate perpendicular lines; polygon,
rhomboid; arc; scalene triangle.
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1900 01_PG_01 Definitions: Geometry

Define five of the following: angle, axiom,
scholium, trapezium, perimeter, tangent,
antecedent.

1900 _06_PG 01 Definitions: Geometry
Define rhombus, corollary, diagonal, radius,
chord.

1920 _06_PG_05 Definitions: Geometry
Answer four of the following:
a What is meant by saying that certain parts, for
example, two sides and the

included angle, determine a triangle?
b What is meant by saying that a central angle is
measured by its intercepted

arc?
¢ What is meant by saying that the area of a
rectangle is equal to the product

of its base and altitude?
d What is mean by saying that the ratio of any
circumference to its diameter is

constant and equal to n?
e  What two things must be shown in proving any
line or group of line a

locus?
f  What is the difference between the statements
“the square on the line AB”

and “the square of the line AB”?

1950_01_PG_22 Definitions: Geometry

According to your textbook, the definition of a
parallelogram is: (a) a parallelogram is a
guadrilateral whose opposite sides are equal (b) a
parallelogram is a quadrilateral whose opposite
sides are parallel (c) a parallelogram is a
quadrilateral two of whose sides are both equal and
parallel

1960 08 TY_22 Definitions: Geometry

A postulate is best defined as

(1) a statement which has been assumed

(2) a statement which has been deduced

(3) a statement which is obviously true

(4) astatement which follows readily from a
previously accepted statement
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1890 01_SG_01 Definitions: Solid Geometry
Define cube; cylinder; frustum of a pyramid; radius
of a sphere; axis of a cone; dihedral angle.

1890_01_SG_07 Definitions: Solid Geometry

Give the formula for finding each of the following:
volume of a pyramid; volume of the frustum of a
pyramid; convex (lateral area) of a cylinder;
volume of a cone; volume of a sphere.

1890 _03_SG_02 Definitions: Solid Geometry
Define dihedral angle; prism, cube, slant height of a
regular pyramid; cylinder; conical surface; sphere.

1890_03_SG_04 Definitions: Solid Geometry

Write theorems including and completing the
following conditions:

(a) If two planes be perpendicular to each other
(b) If a plane bisect a dihedral angle

(c) If a prism be cut by two parallel planes

(d) If a pyramid be cut by a plane parallel to its
base

1890_03_SG_09 Definitions: Solid Geometry

Give formulas for finding each of the following:
lateral area of a cylinder; volume of a cone; area of
a sphere; surface of a sphere.

1890_06_SG_01 Definitions: Solid Geometry

Define polyhedral angles; parallelepiped; truncated
prism; cone; sphere; icosahedrons; diagonal of a
polyhedron.

1890_06_SG_07 Definitions: Solid Geometry

Give formulas for finding the following: (a)
Convex surface and (b) volume of a cone. (c)
Volume of any pyramid. (d) Volume of a frustum
of a cone.

1900_06_SG_01 Definitions: Solid Geometry

Define five of the following: projection of a point,
polyhedral angle, prism, cylinder of revolution,
control surface, small circle, directrix.
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1920 06_SG_05 Definitions: Solid Geometry

a What is meant by the angle between a line
and a plane?

b How would you locate the poles of a given
great circle on a sphere?

c To what is the volume of any prism equal?
d To what is the lateral area of a frustum of a
regular pyramid equal?

e To what is the volume of a circular cone
equal?

f To what is the volume of a sphere equal?

1890_03_PT_01 Definitions: Trigonometry

Define trigonometry: complementary angles,
mantissa and characteristic of a logarithm. What is
the significance of a negative characteristic?

1890_06_PT_01 Definitions: Trigonometry
Define trigonometry; logarithm; logarithmic sine;
complement of an angle.

1900_06_PT_01 Definitions: Trigonometry
Define each of the following a) as a ratio, b) as a
line: sine, cosine, tangent, cotangent, secant.

1950 01_TR_10 Distance
A is 200 miles N 60° W of B. C is due south of A
and also due west of B. How far is A from C?

1950 06_TY_09 Distance

Find the length of the line segment AB if the
coordinates of point A are (-3, 0) and of point B (-7,
6). [Answer may be left in radical form.]

1960 _06_TY_05 Distance
Find the length of the line segment joining the
points (8, 4) and (5, 2).

1960 08 TY_07 Distance
Find the length of the line segment joining the
points whose coordinates are (-1, 3) and (2,5).

175

176

177

178

179

180

181

1970 01_TY_20 Distance
If the coordinates of point A are (1,-2) and the

coordinates of point B are (-4,-5), the length of AB
is

19

(2) ~/34

(3) ~/58

4) N4

1970_06_SMSG_05 Distance
Points A and B have coordinates of (7, 3) and (-1,
-3) respectively. Find AB.

1970_06_TY_14 Distance
The coordinates of A are (-4,-3) and the coordinates
of C are (-2,6). Find AC.

1980_06_S2_08 Distance
The coordinates of the vertices of right triangle
ABC are A(0,4), B(0,0), and C(4,0). Find the length

of hypotenuse AC in radical form.

1980_06_TY_08 Distance
The coordinates of the vertices of right triangle
ABC are A(0, 4), B(0,0), and C(4,0). Find the

length of hypotenuse, AC in radical form.

1990_01_S2_22 Distance
What is the distance between the points (-1,2) and
(2,6)?

15

(2) 25

(3) V17

@) 73

1990_06_S2_23 Distance
The length of the line segment connecting (2,-2)
and (-3,-1) is

(1) ~/10

2 2

(3) ~/26

(4) /34
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1990 08 _S2 21 Distance
Which point is farthest from the origin?
(1) (0,-5)
(2) (6,0)
(3) (3:4)
4) (42

1990 08 _S2 38a Distance
The vertices of AABC A(-3,1), B(-2,-1), and C(2,1).
Find the lengths of the three sides of AABC. [5]

]

2000 01_S2 17 Distance

Which point is closest to the origin?
(1) 3.4)

(2) (-1.6)

@3) (7,0)

4) (-2-5)

2000 _06_S2 12 Distance
Find the distance between points (14,-4) and (2,1).

2000_08_MA 30 Distance

Katrina hikes 5 miles north, 7 miles east, and then 3
miles north again. To the nearest tenth of a mile,
how far, in a straight line, is Katrina from her
starting point?

2000_08 S2 19 Distance

The distance between coordinates D(—4,-3) and
E(5,9) is

(1) ~/37

(2) /63

(3) 12
4) 15

2009 08 GE_19  Distance
If the endpoints of AB are A(-4,5) and B(2,-5),
what is the length of AB?

1) 2-/34
2) 2
3) /61

4) 8



1890 _01_AL_08 Equations and Expressions: Modeling
What number is that which being multiplied by 7
gives a product as much greater than 20 as the
number itself is less than twenty?

1890_06_EA_02 Equations and Expressions: Modeling
Write in algebraic symbols, x plus the square root
of the binomial a square plus x square, equals the
fraction, twice a square divided by the square root
of the binomial a square minus x square.

1890_06_EA_07 Equations and Expressions: Modeling
What number must be subtracted from both
70

numerator and denominator of the fraction 37 in

order that the value of the result may be %?

1909 01 EA 02a  Equations and Expressions: Modeling
Express algebraically: 5 times the cube of x is
divided by the fraction whose numeration is 6 times
the square of b and whose denominator is the
square of the difference between x and twice the
cube of y.

1909 06_EA_04 Equations and Expressions: Modeling
Find a number such that if it is added to 1, 4, 9, 16
respectively, the results will form a proportion.

1920 01_EA 07c  Equations and Expressions: Modeling

If tennis balls cost r cents a dozen last year and the
price has advanced 60¢ a dozen, how much will a
half dozen cost at the present rate? [4]

1920 06_EA_02 Equations and Expressions: Modeling
Find the number whose square diminished by 20 is
equal to 8 times the number. Equation [5], solution

[5]

1920 06 _EA _04b  Equations and Expressions: Modeling
Write in symbols: The square of twice a number
diminished by twice the square root of the same
number. [2]

9

10

11

12

13

14

Equations and Expressions: Modeling ... Equations: Literal

1920_06_EA_04c  Equations and Expressions: Modeling

If the width of a rectangle is represented by w feet,
represent the width of a rectangle (1)5 feet shorter,
(2) 5 feet longer, (3) 5 times as long, (4) one fifth as
long. [4]

1920_06_EA_07 Equations and Expressions: Modeling

If the list price of an article is represented by L, and
the discount a merchant offers from the list price is
represented by d %, how would you represent the
selling price in terms of L and d? Representing the
selling price by S, make a formula for the selling
price. [10]

1920_09_EA_02 Equations and Expressions: Modeling

a If m pounds of sugar cost a cents, how
much will ¢ pounds cost?
b A has d dollars and B has 5 dollars less than

four times as many dollars as A. How many dollars
has B?

c The product of two numbers is n. If one
number is is y, what is the other number?

1930_01_AA_19 Equations and Expressions: Modeling

A man lives 10 miles from town. He starts from his
home and walks toward the town at a uniform rate
of 3 miles an hour. If tis the number of hours he
has walked, express his distance (d) from the town
as a function of t.

1930_01_EA_02 Equations and Expressions: Modeling

The area of a rectangle equals the base times the
altitude. Express this rule by a formula, using A to
represent the area, b the base and h the altitude.

1930_01_EA 14 Equations and Expressions: Modeling

One half of a certain number is 10 more than % of

the number; find the number.
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1930_06_AA_18 Equations and Expressions: Modeling

If A’s age is now x, and A is twice as old as B was
10 years ago, express the difference y between their
ages as a function of x, assuming that A is older
than B.

1930 _06_AA 27 Equations and Expressions: Modeling

At noon A starts from a town and walks at the rate
of 2 miles an hour until 2.30 p.m., rests until 3.30
p.m. and then walks on at the rate of 4 miles an
hour. B sets out from the town on the same road at
1 p.m. and walks steadily at the rate of 3 miles an
hour.

a On the same set of axes represent these
facts graphically for each man for the interval from
noon to 7 p.m. inclusive. [7]

b From the graph made in answer to a,
determine

(1) how far from the starting point each man is at 4
o’clock.[1]

(2) at what time each of them passes a point on the
road 7 miles from the town. [1]

(3) when and where B passes A. [1]

1930_06_EA_17 Equations and Expressions: Modeling

The length of a rectangle exceeds twice it’s width
by 5. If x represents the width, express in terms of
X the perimeter of the rectangle.

1930_06_EA_26a  Equations and Expressions: Modeling

A gasoline dealer is allowed a profit of 2 cents a
gallon for every gallon he sells. If he sells more
than 25,000 gallons in a year he is given an
additional profit of 1 cent for every gallon over that
number. Assuming that he always sells more than
25,000 gallons a year, express as a formula the
number of dollars (D) in his yearly income in terms
of the number (N) of gallons sold. [6]
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1930_08_AA_07 Equations and Expressions: Modeling

A man makes part of a 75 mile trip on foot at the
rate of 3 miles an hour, and the remaining distance
in a car at 25 miles an hour. If y represents the total
time for the trip (in hours), and x the distance he
walks (in miles), express y as a function of x.

1930_08_EA 01 Equations and Expressions: Modeling
Express y yards as feet.

1930_08_EA 13 Equations and Expressions: Modeling
Minuend, subtrahend and remainder are represented
by m, s, and r respectively. Write a formula that
expresses the relation of these letters to one
another.

1930_08_EA_17 Equations and Expressions: Modeling
If d pencils costs b cents, what would be the cost in
cents of ¢ pencils at the same rate?

1930_08_IN_19 Equations and Expressions: Modeling
If p pounds of sugar cost c cents, how many pounds
can be bought for d dollars?

1940 01_AR_18 Equations and Expressions: Modeling
Jane has n pencils. Her brother has 5 times as
many. Express the number of pencils he has in
terms of n.

1940_06_AR_15 Equations and Expressions: Modeling
Jane had 15 cents and lost x cents. How many
cents did she have left?



26
a)

)

)

b)
)

)
c)

27

28

29

1940_06_AR_32 Equations and Expressions: Modeling

Select the equation that correctly expresses the
relationship expressed in each of the following
problems:

After traveling a distance of 160 miles, a man still
had 80 miles to go in order to reach his destination.
What was the distance he had planned to cover?
80d =160; 80+d=160; d-160=80 [2]
The area of a rectangle is 252 square inches. If the
width is 14 inches, what is the length?

I

14] = 252; U= 252; ; 1-14=252 [2]
Solve for x each of the following equations:

X —_—

3 4=12 [2]

Ix+6=18 [2]

Add 4a+2b-3a+c [2]

1940 _06_IN_33a Equations and Expressions: Modeling

Write the equation that would be used in solving
the following problem. State what the unknown
letter or letters represent. [Solution of the equation
is not required.]

Find the dimensions of a rectangle if its perimeter is
56 inches and its diagonal is 20 inches. [5]

1940 08 IN_25 Equations and Expressions: Modeling

A dealer bought radios for $A apiece. He sold
them at a price that gave him a profit of 40% of the
selling price. Using X to represent the selling price,
write an equation that expresses the relation
between cost, profit, and selling price.

1940 _08_IN_29 Equations and Expressions: Modeling

In a certain school system the salary scale for
teachers starts at $1400 and provides for a yearly
increase of $75 for the next five years. Miss A,
starting at the minimum salary, plans on making
$1350 cover her entire expenses for each year.
How much will she be able to save if she stays five
years? [Use formula in solution.] [10]
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1940_08_IN_34a Equations and Expressions: Modeling

Is each of the lettered items, (a), (b), (c), and (d), in
the following problem necessary for the solution?
Explain your answer. [Solution of the problem is
not required.]

An open tank having (a) a capacity of 15 gallons
contains (b) 10 gallons of a soilution of salt and
water which is (¢) 85% salt. How many gallons of
water must be evaporated so that the solution shall
be (d) 12% salt?[3]

1950_01_IN_19 Equations and Expressions: Modeling
Paul was r years old m years ago. Express his age b
years from now.

1950_01_MP_22 Equations and Expressions: Modeling
Represent the cost of 40 tons of coal at d dollars per
ton.

1950_01_MP_ii_05 Equations and Expressions: Modeling
A Change each of the following rules into
formulas:

(a) When you multiply the Area of the base (A)
of a cylinder by its height (h), you get its Volume
(V). [3]

(b) When you divide the product of the base (b)
and height (h) of a triangle by 2, you get its Area
(A). [3]

B Change the following formula for the area of a
circleintoarule: A=z [4]

1950 _06_AA_11 Equations and Expressions: Modeling
Write an equation, with rational coefficients and of
lowest degree possible, two of whose roots are 1

and3+«/§.
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1950_06_IN_33 Equations and Expressions: Modeling

Write the equations that would be used in solving
the following problems. In each case state what the
letter or letters represent. [Solution of the equations
is not required.]

a A man invested $6000 in two enterprises. At the
end of the first year he found that he had gained 6%
on one of the sums invested and had lost 4% on the
other. His net profit for the year was $160. How
much did he invest at each rate? [5]

b Three numbers are in the ratio 1:2:5. If 3 is
subtracted from the first number, the second is left
unchanged and 9 is added to the third, these three
numbers taken in the same order then form a
geometric progression. Find the numbers. [5]

1950_06_IN_35 Equations and Expressions: Modeling

A group of men agreed to contribute equally toward
purchasing a gift which was to cost C dollars. Later
n men joined the group, thus causing the individual
contribution to be d dollars less. These facts are

represented  graphically in the accompanying
figure.
I v

: | }

1S

9 }

§ |

% R ls

iy Number of Men

OR represents the number of men in the group
originally, OS the number after n joined the group,
and RT (equal to SV) the cost of the gift.

Let OR be represented by x.

a Express OS in terms of x and n. [I]

b Express the slope of line OT in terms of ¢ and x.
[2]

c Express the slope of line OV in terms of ¢, x and
n. [2]

d Write an equation that would be used to find x in
terms of ¢, d and n. [5]

1950_06_MP_23 Equations and Expressions: Modeling
Write the formula for the number of minutes (m) in
h hours.

38

39

40

41

42

1950_08_IN_32 Equations and Expressions: Modeling

Write the equations that would be used in solving
the following problems. In each case state what the
letter or letters represent. [Solution of the
equations is not required.]

a Flying with the wind, an airplane can travel
480 miles in 2 hours. Returning against the wind, it
requires 3 hours to travel the same distance. Find
the speed of the plane in calm air. [5]

b A group of boys decided to buy a motor
boat that cost $240. When 2 more boys joined the
group it was found that each boy had to pay $4 less.
How many boys were in the original group? [5]

1960_08_IN_27 Equations and Expressions: Modeling

The ten digits of a two digit number is twice the
units digit. If the units digit is represented by x, the
number can be represented by
(1) 3x (2) 12x

30x

(3) 21x (4)

1970_06_NY_07 Equations and Expressions: Modeling
Express in terms of x the perimeter of a rectangle
whose width is represented by x and whose length
is represented by 2x.

1970_06_NY_33 Equations and Expressions: Modeling

Find three consecutive positive integers such that
the square of the smallest integer exceeds the
largest integer by 10. [Only an algebraic solution
will be accepted.] [5,5]

1970_06_NY_34 Equations and Expressions: Modeling
Write an equation or a system of equations which
can be used to solve each of the following
problems. In each case state what the variable or
variables represent, [Solution of the equations is
not required.]
a. A man invested one-half of a certain sum
of money at 6% and one-fifth of it at 5%.
At the end of one year his income from
these investments was $200. What was the
original sum of money? [5]
b. At asale of fur coats Mrs. Brown paid
$360 for a coat tat had been reduced by
20% of the original price. What was the
original price? [5]
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1970_08_EY_06 Equations and Expressions: Modeling
A tank contains 20 pounds of salt water solution of
which 6 pounds is salt. If x pounds of water are
evaporated from this solution, what part of the
remaining solution is salt?
6—X
(1) 20 —x

@ =

) 206— X

() %

1970 _08 NY_29 Equations and Expressions: Modeling
An item which normally sells for d dollars is on
sale at a 10% discount. The new price in dollars is
(1) .10d
(2) .90d
(3) 1.10d
(4) .09d

1970 _08 NY_36 Equations and Expressions: Modeling

The length of a rectangle is 3 more than its width.
If the length is decreased by 1 and the width is
increased by 1, the area of the new rectangle will be
20. Find the width of the original rectangle. [Only
an algebraic solution will be accepted.] [5,5]

1980 _01_NY_10 Equations and Expressions: Modeling

If Sally’s weekly allowance is t dollars, express in
dollars her allowance for ¢ weeks in terms of t and
C.

1980_08 _S1_15 Equations and Expressions: Modeling
If 18 is subtracted from twice a certain number, the
result is 36. Find the number.

1980_08_S1_28 Equations and Expressions: Modeling

The length of a rectangle is 5 centimeters longer
than its width, w. The length of the rectangle can be
represented by

(1) w+ 5
2)w-5
BR)5-w

(4) 5w
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1980_08_S1_37 Equations and Expressions: Modeling

The length of a rectangle is 5 more than 3 times its
width. The perimeter of the rectangle is 34. Find
the length and width of the rectangle. [Only an
algebraic solution will be accepted.] [5,5]

1980_08_S1_41 Equations and Expressions: Modeling

Find two consecutive positive integers such that the
square of the smaller added to twice the larger is
50. [Only an algebraic solution will be accepted.]
[4,6]

1990_08_S1_07 Equations and Expressions: Modeling

The length of a side of a square is represented by
(3x - 1). If the perimeter of the square is 68, find the
value of x.

2000_08_MA_24 Equations and Expressions: Modeling

The sum of the ages of the three Romano brothers
is 63. If their ages can be represented as
consecutive integers, what is the age of the middle
brother?

2009 01 IA 15 Equations and Expressions: Modeling
Rhonda has $1.35 in nickels and dimes in her
pocket. If she has six more dimes than nickels,
which equation can be used to determine x, the
number of nickels she has?

1) 0.05(x+6)+0.10x=1.35

2) 0.05x+0.10(x+6)=1.35
3) 0.05+0.10(6x) = 1.35
4) 0.15(x+6)=1.35

2009 01 _MA_03 Equations and Expressions: Modeling

A ship sailed t miles on Tuesday and w miles on
Wednesday. Which expression represents the
average distance per day traveled by the ship?
1) 2(t+w)

w
2) t+ >
t+w
3) >
4) t-w
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2009_01_MA_09 Equations and Expressions: Modeling

If five times the measure of an angle is decreased
by 30°, the result is the same as when two times the
measure of the angle is increased by 18°. What is
the measure of the angle?

1) -16°
2) —4°
3) 16°
4) 4°
2009_06_IA_04 Equations and Expressions: Modeling

Marie currently has a collection of 58 stamps.
If she buys s stamps each week for w weeks,
which expression represents the total number
of stamps she will have?

1) 58sw

2) 58+sw

3) 58s+w

4) 58+s+w

2009 08 IA 01 Equations and Expressions: Modeling

If h represents a number, which equation is a
correct translation of "Sixty more than 9 times a
number is 375"?

1) 9h=375

2) 9h+60=375

3) 9h-60=2375

4) 60h+9=375

1909_06_IN_01 Equations and Expressions: Using Substitution

in

Solve &+ b _ 1. Determine the value of x when a
cx +d

=c,whenb=d,whena=candb=d

1909_06_IN_02b Equations and Expressions: Using Substitution

In

Find the value of x> —6x + 14 if x=3— /-5

1920_09_EA 04
Equations

Usiong Substituion with Expressions and

2
Solve for V the formula E = % If E=19%and

M=%, find the value of V to the nearest hundredth.

1930_01_AA_18
in

If the graph of y = ax? — 2x passes through the
point (2,8), what is the value of a?

Equations and Expressions: Using Substitution
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1930 01_EA 09
in

Equations and Expressions: Using Substitution

Given y = %; does y increase or decrease as X

increases from +1 to +4?

1930_06_EA_08 Equations and Expressions: Using Substitution

in
22

In the formula L = 2zra, find L if z = = r=14,

anda=3

1930_06_EA_25a
in

Indicate whether the following is true or false:

A root of the equation x2—3x + 9 =0 s -2. [2]

Equations and Expressions: Using Substitution

1930_06_EA_25b
in

Indicate whether the following is true or false:
2
X
is decreasing.[2]

Equations and Expressions: Using Substitution

Ify =3+ = and x is positive and increasing, then y

1930_06_EA_25¢
in

Indicate whether the following is true or false:

If D is the dividend, d the divisor, Q the quotient
and R the remainder, then D =d x Q + R[2]

Equations and Expressions: Using Substitution

1930_06_EA_25d
in

Indicate whether the following is true or false:
ax+bhb

Equations and Expressions: Using Substitution

= x + b for all values of the letters. [2]

1930_06_EA_25¢
in

Indicate whether the following is true or false:

If 2n + b is an odd integer, then 2n + b + 4 is an odd

integer. [2]

Equations and Expressions: Using Substitution

1930_08_EA 02
in

The formula d = 1612 is used to find the distance in
feet, d, through which an object will fall in t
seconds. How far does a ball fall in 3 seconds?

Equations and Expressions: Using Substitution
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1930 08_EA_24b
in

Equations and Expressions: Using Substitution

4

If V=2 z2r3, find Vwhen r = 7/2 and n= 22/7  [6]

3

1930_08_EA_25d
in

Indicate whether the following statement is true or
false.

Equations and Expressions: Using Substitution

Ifa=2,n=3andr=4,thenar" ! =64[2]

1940 08 _PT 21

Using Substitution in Expressions and Equations

1930_08_EA_25e  Modeling Expressions and Equations
Indicate whether the following statement is true or
false.

The sum of two numbers is s; if one of them is d,
the other isd —s. [2]

1940 06_AR_13
in

Using the formula V = lwh, find the value of V
when 1=10, w=8, and h=6.

Equations and Expressions: Using Substitution

1940 08_IN_20
in

Equations and Expressions: Using Substitution

2
Find the value of x > +3x? when x = 8.

In triangle ABC, A = 86°18’, b = 39.82 and ¢ = 15.32; find C by copying and completing the following outline:

1

(b—c)tan%(B+C)

tan= (B-C) =

2 b+c

b—c=

N[~

(B+C) =

b+c=

log(b—-c) =

Iogtan% (B+C) =

log (b—c)tan%(B+C) =

log(b+c) =

Iogtan% (B-C)=

1
f(B—C)Z

C=

1950_01_IN_10
in

Using the formula T = 2ar(r+ h), find T if
7=3.14,r=10,and h=5.

Equations and Expressions: Using Substitution

(1]
[1]

[1]
[1]

[1]
(1]
[1]
[1]
[1]
[1]

77 1950 01_MP_24

Equations and Expressions: Using Substitution
in
The formula for the area of a sphere is A = zr?.

Find the value of A if 7= % andr=7.
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1950_01_MP_ii_08b Equations and Expressions: Using Substitution
in

If x =3 and y = 4, what is the value of x* + 2y —x?

[2]

1950_06_EY_07
in

Using the formula A =P(1 +rt), find Awhen P =
500, r =.03 and t = 15;

Equations and Expressions: Using Substitution

1950_06_IN_05
in

Using the formula A= P(1+rt), find Awhen P =
500, r =.03andt =15.

Equations and Expressions: Using Substitution

1950_06_TY_33c
in

Indicate whether the information given is too little,
just enough, or more than necessary, to justify the
conclusion.

Ifx+y=5x-y=1and 2x -y =4, then x =3 and

y=2. [2]

Equations and Expressions: Using Substitution

1960_01_TWA _12
in

If f (X) = x2 + 4x, express f (a — 2) as a product of
two binomials.

Equations and Expressions: Using Substitution

1960 _01_TWA_14 Equations and Expressions: Using Substitution
in

If f (x) is identically equal to (x —8) Q (x) + 7, find
the numerical value of f (8).

1960 08 EY 15
in

Using the formula C = % (F—32), find Fif C =
80.

Equations and Expressions: Using Substitution

1970 01 _EY_18
in
If x =—-2, which is not an expression for zero?

W L @x-2 @x-2 @

X

Equations and Expressions: Using Substitution

X+ (—X)

86

87

88

89

90

91

1970_06_NY_22
n
The expression x — 4 has the same value as 3x — 10
when

(1) 3x-10=0

(2) x+3=0

(3) x=3

M)x=3%

Equations and Expressions: Using Substitution

1970 08 EY 01
in

Equations and Expressions: Using Substitution

2 2
Given h = t ;WW . Whenh=5and w =2, the

positive value of tis
1) 2-/13
) 2~/6
(3) 2-/26

(4) 26

1970_08_NY_02
in

If b=—-2and c = 5, evaluate c(b2 - 2].

Equations and Expressions: Using Substitution

1980 01 NY_16
in

Equations and Expressions: Using Substitution
2

If x = -3, and y = 2, find the value of (xy)

1980_01_S1 12
Equations

Usig Substitution with Expressions and

2

If x=-3and y = 2, find the value of ( xy )

1980_06_EY_14
n
Given the equation x? +bx+x+b =0
One value of x which satisfies the equation is
X ==b. Which is another value of x that satisfies
the equation?

M1

(2) 2

3) -1

(4) -2

Equations and Expressions: Using Substitution
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99

1980_06_NY_06
in

Find the numerical value of the expression ¢ + xy
whenc=3,x=4,andy =-5.

Equations and Expressions: Using Substitution

1980_08_NY_05
in
If x=-2and y = 3, find the value of the expression

Equations and Expressions: Using Substitution

5x2y.

1980 08 _S1 02
in

Find the value of x? + 2y when x=-3 and y = 1.

Equations and Expressions: Using Substitution

1990_08_S2_01 Equations and Expressions: Using Substitution

n

2
If ¢ * d is defined as dT — ¢, find the value of 4 * 6.

2000_01_MA_15 Equations and Expressions: Using Substitution

In

If t=-3, then 3t2 + 5t + 6 equals

1) -36
2) -6
3) 6

4) 18

2000_01_S1 01
in

If x=3and y = 2, evaluate x°y.

Equations and Expressions: Using Substitution

2000_06_S1_07
in

The formula for changing Celsius (C) temperature
to Fahrenheit (F) temperature is F = 1.8C + 32.
What is the number of degrees in the value of C
when F = 68°?

Equations and Expressions: Using Substitution

2009_01_MA_15
in
If x=2and y =-3, what is the value of

2x% — 3xy — 2y??

Equations and Expressions: Using Substitution

1) -20
2) -2
3) 8

4) 16
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1970 01_EY_16 Equations: Absolute Value
Find the solution set of |x - 5| = 11.

1970_06_EY_05 Equations: Absolute Value
If | x| =4 and x+ 3 > 0, find the solution set.

1990 01_S3 07 Equations: Absolute Value
Solve for all values of x: |3x—1| =5

1990_06_S3_05. Equations: Absolute Value
What is the negative root of the equation
|2x+ 3| =1?

2000_01_S3 03 Equations: Absolute Value
Solve for the positive value of x: |2x-3| =11

2000_06_S3 09 Equations: Absolute Value
Solve for all values of x: |2x+3| =7

2000_08_S3 09 Equations: Absolute Value
What is the solution set of the equation |2x—1| =5

2009_08_MB_23 Equations: Absolute Value
Solve for the negative value of x: |2x+5] +1 =13

1930_01_IN_03 Equations: Degrees of

If the equation x + % = 2 is cleared of fractions,

what is the degree of the resulting equation?

1950_01_AA_10 Equations: Degrees of

An equation with real coefficients has 2 + 3iand 1 -
4i among its roots. What is the lowest possible
degree of the equation?

1920_09_AA_08 Equations: Forming from Imaginary Roots
Find the equation of lowest degree with rational
coefficients two of whose roots are -5 + 2i and -1 +

NG

1930_08_AA_19 Equations: Forming from Imaginary Roots
Form an equation whose coefficients are real and

two of whose roots are ~/—1 and ~/ -3
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1890_03_HA 03
Form the equation whose roots are 3, + ~/—13,
and solve the equation.

Equations: Forming Higher Order from Roots

1909_06_AA_02 Equations: Forming Higher Order from Roots
Form the equation of the fourth degree with rational
coefficients, three of whose roots are 2, -3,

3+2+4/-1

1930_08_AA_15 Equations: Forming Higher Order from Roots
Form an equation whose coefficients are integers

and whose roots are 2, -3 and %

1960_01_AA_36 Equations: Forming Higher Order from Roots
Write an equation with integral coefficients and of
lowest possible degree, two of whose roots are 3
and i.

1930 _06_AA 14 Equations: Forming New from Modified Roots
Write an equation whose roots are half the roots of
3X3-10x2+24=0

1930_08_AA_17 Equations: Forming New from Modified Roots
Write an equation whose roots are half as large as
the roots of 3x3-2x2+40=0

1930 _08_AA_18 Equations: Forming New from Modified Roots
Write an equation whose roots are 3 less than the
roots of 2x2+5x—-1=0

1940 01_AA 12 Equations: Forming New from Modified Roots
Write the equation whose roots are one half the

roots of the equation x> —8x+8 =10

1940_06_AA_07 Equations: Forming New from Modified Roots
Write the equation whose roots are one third the

roots of the equation x> — 18x+54 =0
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123

124

125
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1940 06_AA 08 Equations: Forming New from Modified Roots
Write the equation whose roots are less by three
than the roots of the equation

x3—Ox?+27x—26=0

1950 01_AA_11 Equations: Forming New from Modified Roots
Write an equation whose roots are the roots of 2x3
+3x2+x +4 =0, each increased by 2.

1950 01_AA 12 Equations: Forming New from Modified Roots
Write an equation whose roots are the roots of

x3 +2x% — 3x+ 1 = 0, each multiplied by 2.

1890_01_AL_12 Equations: Forming Quadratics from Roots
Form the quadratic equation whose roots are -5 and
+7.

1890_03_AL_13 Equations: Forming Quadratics from Roots

Form the quadratic equation whose roots are —%

3
and —-.
2
1920_09_IN_03 Equations: Forming Quadratics from Roots

a State two distinct ways of forming an
equation when the roots are given. Using one of
these methods, form the equation whose roots are 2

+f2and2-~2

b What must be the value of k in the equation

3x2 — 6x — 17 + k = 0 to make both roots equal?
Leave on the paper all work for both a and

b.

1930_01_IN_06 Equations: Forming Quadratics from Roots
If one root of x2 -2x + k = 0 is zero, what is the
value of k?

1930_06_AA_10 Equations: Forming Quadratics from Roots
Write an equation with integral coefficients whose

roots are -1 + «/5 —1—«/3-,and%

1930 _06_IN_01 Equations: Forming Quadratics from Roots
Write the quadratic equation whose roots are 3 and
-71.
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1940_01_IN_20
Write in the form x? + px + q = 0, the equation
whose roots are 2 and -1

Equations: Forming Quadratics from Roots

1940_06_IN_21
Write in the form x? + px = 0 the equation whose
roots are -3 and 0.

Equations: Forming Quadratics from Roots

1940 _08_IN_09 Equations: Forming Quadratics from Roots
Write the quadratic equation the sum of whose
roots is 6 and the product of whose roots is 7.

1960 _01_EY_19 Equations: Forming Quadratics from Roots
The roots of the equation x2 + px + g =0 are -1 and
3. The value of p is

M2 @2 B3 (4)-3

1960 01_IN_21 Equations: Forming Quadratics from Roots

The roots of the equation x2 + px + g =0 are -1 and

3. The value of p is
M-2 22

@3 4-3

1960_06_EY_07 Equations: Forming Quadratics from Roots
If the roots of the equation X2 + kx +t =0 are 3

++/2 and 3-~/2, find the value of k.

1960_06_IN_14 Equations: Forming Quadratics from Roots
If the roots of the equation X2 + kx +t=0are 3 +

2 and 3 - /2, find the value of k.

1960_06_TWA 28 Equations: Forming Quadratics from Roots

If ry and r, are real roots of the quadratic equation
x2+px+q=0suchthatr;>0,r,<0andpandq
are integers, it is always true that

(1) 9>0 (2) q<0 3
p>0 4 p<oO

1960_06_TWA_33 Equations: Forming Quadratics from Roots
The x-intercepts of the graph of the equation y = x2
+ bx + care 2 and 3. Find the value of c.

1960_08_IN_07 Equations: Forming Quadratics from Roots
If a root of the equation x2 — 6x + k = 0 is 2, find the
value of k.
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1980 01_S2 11 Equations: Forming Quadratics from Roots
The roots of a quadratic equation are x = 2 and
x =-=5. Write its equation in the form

x> +bx+c=0.

1980 _08_EY 22

If 5 is a root of the equation ax? — 10x — 25 = 0, find
the value of a.

Equations: Forming Quadratics from Roots

1990_08_S2_32 Equations: Forming Quadratics from Roots
An equation whose roots are 4 and -1 is

(1) x*+3x+4=0
(2) x¥*=3x-4=0
(3) x*=3x+4=0
4) xX*+3x-4=0
(

2000_06_S2_06

If one of the roots of the equation x? + kx = 28 is 4,
find the value of k.

Equations: Forming Quadratics from Roots

1920_06_EA_10 Equations: Graphing
A cubic foot of water weighs 62.5 pounds. The
weight of water may therefore be expressed by the
formula W=62.5V, when W represents the weight in
pounds and V represents the volume in cubic feet.

a Complete the following table and make a
graph of it, i.e., make a

graph of the formula W=62.5V: [8]

V(ncu Ft) 1 2 4 6 8
10

W (in Ib) ? ? ? ? ?
)

| b Show from the graph what the weight of 7
cubic feet should be.
[Leave all work on the paper.] [2]
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1930_01_EA_19 20 Equations: Graphing
a If y=x-3, find the three numbers needed
to complete the table given below:
X 2 4 8
y
b On the diagram below represent by a
straight line the equation y = x — 3, using the values
for x and y found iQ the table in answer to a.
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1940 08 IN_14 Equations: Graphing

Find the two values of y corresponding to the given
values of x that could be used in plotting the graph

of x+3y =5.
X | -1 5
y

1990 _06_S1_24 Equations: Graphing
Which phrase describes the graph of y = -1 on the
coordinate plane?
(1) aline parallel to the y-axis and 1 unit to the
right of it
(2) aline parallel to the y-axis and 1 unit to the
left of it
(3) aline parallel to the x-axis and 1 unit below
it
(4) aline parallel to the x-axis and 1 unit above
it
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2000_06_S1_36 Equations: Graphing
a.  On the same set of coordinate axes, graph
the lines of the following equations.
(1) y-2x=1 [3]
(2) 3x+y=6 [3]
@) y=-3 [2]
b. Write the coordinates of all the vertices of
the triangle formed by the lines graphed in part a.

2]

2000_08_S2 27 Equations: Graphing
If the slope of a straight line is 0, the graph of this
line may pass through Quadrants

(1) landll
(2) land I
(3) land IV
(4) Nand IV

1890 01_HA_14
Solve x* — 6x% + 3x? + 26x — 24 = 0.

Equations: Higher Order

1930 _01_AA 03 Equations: Higher Order
Find the positive integral root of the equation x® -
2x2-3x+6=0

1930_06_AA_12 Equations: Higher Order
One root of the equation 24x3 + 5x2 + 96x + 20 =0
is 2i; what are the two remaining roots?

1930 _06_AA 13 Equations: Higher Order
What is the rational root of the equation 3x3 + 5x2 +
5x+2=0?

1930 _06_AA 15 Equations: Higher Order
How many times does the graph of y = x* + 6x2 — X
— 11 cut the x-axis?

1930 _08_AA 21 Equations: Higher Order
Find all the roots of the equation 3x* — 4x3 + 5x? —
16x-28=0 [10]

1930_08_AA 23 Equations: Higher Order
Find to the nearest hundredth the real root of 2x3 —
5x2 =10 [10]
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1940 01_AA_20 Equations: Higher Order

In an equation of the third degree only the first two
terms are legible: x®—3x2...= 0. Two roots of the
equation are known to be 2 and -3. What is the
third root?

1940 01_AA_21

Solve completely: 3x* + 8x> — 9x? — 16x+6 =0
[10]

Equations: Higher Order

1940 01_AA_22 Equations: Higher Order
Find, correct to the nearest tenth, the real root of

the equation 2x> —6x—-9=0 [10]

1940 06_AA 04 Equations: Higher Order
What is the rational root of the equation

x>+ x4t +x2+2x+1=0?

1940_06_AA_06
Given the equation x* + bx? + cx +d = 0 in which
the coefficients b, ¢ and d represent real numbers;
find the value of d if 1 and 2 + i are two roots of the
equation.

Equations: Higher Order

1940 06_AA 13 Equations: Higher Order
Indicate the correct answer by writing Yes or No.

Does the equation x® — 4x3 — 7 = 0 have a negative
root?

1940_06_AA 21
Solve the equation 2x* —x* — 14x* —5x+6 =0
[10]

Equations: Higher Order

1940 06_AA 22 Equations: Higher Order
Find correct to the nearest tenth, the positive root of

the equation x> +x? —4x-3=0 [10]

1950 _01_AA_08 Equations: Higher Order
Find the rational root of 2x3 - 3x2 +3x - 1.

1950 01_AA_21 Equations: Higher Order
Find, to the nearest tenth, the real root of

x® —6x—12=0 [10]
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1950 _01_AA_22

Find all the roots of x* +2x3 —3x? —4x+4 =0
[10]

Equations: Higher Order

1950_06_IN_31 Equations: Higher Order

Find the three roots of the equation

2x* -3x* - 11x+6=0. [10]

*This question is based upon one of the optional
topics in the syllabus.

1950 08_IN_31 Equations: Higher Order

Find the roots of the equation:

23 +3x° - 11x-6=0 [10]

*This question is based upon one of the optional
topics in the syllabus.

1960_08_IN_37 Equations: Higher Order
Solvefor x: x3+x2—-8x-12=0
[10]

* This question is based on one of the optional
topics in the syllabus.

1900_01_AA_15

Transform x* — 8x® — 5x + 1 = 0 into an equation
whose second term is wanting.

Equations: Literal

1900_06_AA 14 Equations: Literal

Derive a rule for transforming an equation into
another whose roots are those of the given equation
with contrary signs.

1909_01_AA_09
Transform 4x® — 3x? — 17x + 11 = 0 into an equation
in which the leading coefficient is unity and the
other coefficients are integers.

Equations: Literal

1920_01_AA_07 Equations: Literal

Transform the equation x®—7x?+2=0 into an
equation having no second power of the unknown
quantity.

1920 01_EA 02 Equations: Literal

Solve for I in the formula S = % (a+1) [10]
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1920 06_AA_12 Literal Egaations
The so-called effective area of a chimney is given

by the formulaE=A - % JA when Ais the

measured area. Solve this equation for A in terms
of E.

1920_06_EA 03
In the formula S = % (2t-1)

Equations: Literal

a Find the value of t in terms of aand S. [5]
b Find the value of t when a = 5.65, S =
73.45 [5]

1920_09_AA_02 Equations: Literal
Transform the following equation into one whose
roots are less than three:

x4t —19x3 +21x2 +31x+12=0

1920 _09_EA_O01i Equations: Literal

2
From the formula WTI = % find the value of h.

1920 _09_IN_08 Equations: Literal

_ nd?
In the formula P = 53
a Solve for d.
b Find the value of d to the nearest tenth

when P =51.84 and n = 4.32.

1930 01_AA_11 Equations: Literal
Ify2+ 4y + 4 —x2=0, express y as a function of x;
that is, solve the equation for y in terms of x.

1930 01_AA_12 Equations: Literal
Find an equation whose roots are 2 less than the
roots of x> —=3x—-7=0

1930 _01_AA_13 Equations: Literal

Transform 2x3 — 3x2— 1 = 0 into an equation with
integral coefficients, the coefficient of the term of
highest degree being unity.
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1930_01_EA 05 Equations: Literal
Solve the following equation for x in terms of b, ¢
and d:

c_b

d x
1930_01_IN_13 Equations: Literal
Solve for s in the following formula: t= %
1930_06_AA_25 Equations: Literal
a Transform the equation x3 + 6x2 + 2x -5 =
0 into an equation in which the term of the second
degree is missing. [5]
b What are the roots of the equation x3 — 5x2
+6x + k=0, ifthe graph of y =x3 - 5x2 + 6x + k
passes through the origin? [5]

1930_06_EA 06 Equations: Literal

Solve the following equation for x in terms of a and
b:

ax—b =Dbx

1930 _06_EA 13 Equations: Literal

In the formula h = 3?\/ express B in terms of V and
h.
1930 _06_IN_12 Equations: Literal

Solve for ¢ the formula m = ~/ 2a® + 2b? — ¢2

1930_08 AA 06  Equations: Literal
If x2—4xy +y2 =1, express y as a function of x; that
is, solve the equation for y in terms of x.

1930_08_EA_24a  Tranforming Equations

Solve for F the formula C = % (F-32) [4]

1930_08_IN_20 Equations: Literal
From the two equations, r = %gt2 and v = gt,

derive an equation containing only r, v, and g.
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1940 01_AA_10 Equations: Literal
Transform the equation

x* +8x® + 23x? + 28x + 13 = 0 into an equation
whose roots are greater by 2 than the roots of the
given equation.

1940 01_IN_17 Equations: Literal

The formula S = % when solved forrisr =...

1940 _06_AA_18 Equations: Literal

Given s = 20
a+b

1940 _06_IN_07 Equations: Literal

Solve for ¢ in the formula P =

c—d
a

1940_08_IN_05 Equations: Literal
Using the formula A = P(1 +rt), express r in terms
of A, Pandt.

1950_01_AA_20
If x> —xy —y? =0, express x in terms of y.

Equations: Literal

1950 _01_IN_09 Equations: Literal

Solve for a the formula S = % na+l)

1950_06_AA_13

Transform the equation x® + 4x*> — 34 = 0 into an
equation whose roots are those of the original
equation, each increased by 1.

Equations: Literal

1950_06_AA_14
Transform the equation x* — 15x? + 9x— 108 = 0

into an equation whose roots are those of the
original equation, each divided by 3.

Equations: Literal

1950_06_IN_12
Solve the formula T = 272 + 2zrh for h.

Equations: Literal

1950 _08 IN_13 Equations: Literal
Solve the formula T = zr(1+r) for I

; express b as a function of S and a.
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1960 _01_AA 33 Equations: Literal
If y=x%-3x, express x in terms of y.

1960_01_AA_52 Equations: Literal
Given the formulas S = %gt2 and V = gt where g is

a constant. Express S as a function of V.

1960_01_IN_05 Equations: Literal
Solve the equation ax + b = bx + ¢ for x.

1960_01_TWA_33 Equations: Literal
Ify = x? — 3x, express x in terms of y.

1960_06_IN_03  Equations: Literal
Solve for t the formula A =P (1 + rt).

1960_06_TWA 19 Equations: Literal

The distance that a body falls from rest in t seconds
is given by the formula S = % gt?, and the final
velocity is given by the formula V = gt. Express V
in terms of g and S.

1960_06_TWA_54 Equations: Literal

The area of a rectangle is represented by A, the
diagonal by d and one side by s. Express d in terms
of A ands.

1970_01_EY_03 Equations: Literal
Solve for x in terms of a:
X+y=2a

X—y=a

1970_06_EY_18

If ar" — rx = 0, then an expression for x in terms of
a,n,andris

Equations: Literal

(1) x=ar"
(2) x=ar"**
(3) x=ar""?!
(4) x=ar®

1970_06_NY_15 Equations: Literal
Solve for x interms of a, b, and c: ax+bx=c



214 1970 08 NY_17  Equations: Literal 223 1990 06_S2 34 Equations: Literal

Solve for xinterms of aand b: ax—b =0 If % +1= % which is an expression for x in terms

215 1980 01 NY_ 13  Equations: Literal of cand a?
Solve for x in terms of a, b, and c. (1) x=c+a
ax+b=c (2) x=c-a

(3) x=a-c

4) x=a+c+1
216 1980 01 S1 10 Equations: Literal (4) atc

Solve for x in terms of a, b, and c:
ax+b=c¢ 224 1990 08_S1 12 Equations: Literal

Solve for r in terms of P, t, and I:

217 1980 06 NY 15  Equations: Literal | =Prt
Solve for xintermsof aand b: 3x—b=a
225 1990 08 S2 15 Equations: Literal
1

218 1980 08 EY 24  Equations: Literal IfL= 5 (P—-2W), solve for P in terms of L and
Given the equation 2x* —y =a. If x = % express y W.
in terms of a.

226 2000 01_MA 11  Equations: Literal

219 1980 08 NY 09  Equations: Literal If 9x +2a = 3a—4x, then x equals

Solve for sintermsof p: 4s=p 1) a
2) -a
5a
220 1980 08 S1 17 Equations: Literal 3) 12
Solve for xinterms of a, b, and ¢c: ax+b=c a
4) 13
221 1990 01 EY 25  Equations: Literal
Given the formula p = 2(1 + w). Expressed in 227 2000_01_S1 07 Equations: Literal
terms of p and w, | is equal to Solve for pinterms of X, y,and c: cp—x =y
p—2w
@ 2 228 i [
2000_08_S1 07 Equations: Literal
) 2w —p Solve for a in terms of b, ¢, and d:
@ 2 ab+c=d
p
&) w 229 2009 01_IA 11 Equations: Literal
4) p-w If the formula for the perimeter of a rectangle is
P =2l + 2w, then w can be expressed as
222 1990 06_S1 28 Equations: Literal 1) w= ZI—EP
Which equation is equivalent to x + 2y = 6? P2l
(1) y=—x+6 2) w=—=
1
=-= P-1
(2) y=—5x+6 3 w-Pol
(3) y=—X+3 P—2W
4) w= o

-1
4 y= 2x+3
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231

232

2009 01_MB_26 Equations: Literal
The volume of Earth can be calculated by using

the formula Vv = 4 zrs. Solve for r in terms of

3
V.
2009 _06_IA_13 Equations: Literal

If a+ar =b+r, the value of a in terms of b and
r can be expressed as

1) %+1
2) 1+b
3) %
Y

2009_08_MB_24 Equations: Literal
In physics class, Esther learned that force due to
gravity can be determined by using the formula
Gm;m, .
F= — Solve for r in terms of F, G, m;, and
r

m,.



1 1890 03 HA 14

Equations: Logarithmic ... Exponents

Equations: Logarithmic

Find the value of x in 2* = 16 when log2 =.30103.

1900_01_AA_13 Equations: Logarithmic
Given log2 =.3010, log3 =.4771, log7 =.8451, find

74/30

log

1

21°

Solve 15* = 168.

1909 _01_AA_06
Log x = 0.69897; find x when 5% = 10

Equations: Logarithmic

1920 _01_AA_13

If S is taken as the quantity of common salt that will
dissolve in 100 parts by weight of water at t degrees
centigrade, it is found that

logS =a+0.01bt + C(0.0l’[)z.
Using the table of logarithms, from the following
data form (do not solve) the equations, from which
can be found the values of a, b and c:
If t= 25 60 80
Then S= 36.13 37.25 38.22

Equations: Logarithmic

1920 01 _PT 02 Equations: Logarithmic

a Compute the value of
2
n\/ (5.162)(0.0913)
10.132
1 2
b Solve the value of x: Iog[ " ] =3

1920 01_TR_02b Equations: Logarithmic

2
Solve the value of Iog[ % ] =3

1920 _06_PT_05b Equations: Logarithmic
Solve for x; 72+3 =43

10

11

12

13

15

17

1930_01_AA_17 Equations: Logarithmic
Solve for x by the use of logarithms: ab* =c

1930_01_IN_26 Equations: Logarithmic
The formula for the volume of a sphere is

V= % 7R3, By the use of logarithms find the

radius R of a sphere when V = 2610 cubic inches
and © =3.142 [10]

1940_08_IN_33a Equations: Logarithmic
Find the value of x if logx =2 +1log3  [3]

1950 _06_IN_28 Equations: Logarithmic

Given the formula T = 7 / mLQh . Using logarithms,

find T to the nearest hundredth when | = 53,400, M
=278, g=980and h =4.3. [Use 7 = 3.14.] [10]

1950_08_IN_28

Inthe formulaT= 7« /—é ,0=322, 7=3.14. If

Solving Logarithm Equations

= 2.16, find by the use of logarithms the value of T
to the nearest hundredth.  [10]

1960_01_AA_08 Equations: Logarithmic
Find the x-intercept of the graph of y = logs x.

1960_01_AA_45 Equations: Logarithmic
If ax = b*+1 express x in terms of the logarithms of
aand b.

1960_01_TWA 08 Equations: Logarithmic
Find the x-intercept of the graph of y = logs x

1960_01_TWA _44 Equations: Logarithmic
If y = 3¥and x = log, y, find the value of a.

1960_06_EY_35 Equations: Logarithmic

Given the formula V = zr2h. By means of
logarithms, find to the nearest tenth the value of r
whenV =5340and h=14.6.  [Use the
approximation 7z = 3.14.] [10]



18

19

20

21

22

30

1960_06_IN_36 Equations: Logarithmic

Given the formula V = wr’h. By means of
logarithms, find to the nearest tenth the value of r
when V =5340 and h = 14.6.

[Use the approximation = = 3.14 ]

1980 01 _EY_18 Equations: Logarithmic
If log,o(x+5) =1, what is the value of x?
1
(2 5
(3) 10
4)0

1980_01_EY_36¢c Equations: Logarithmic
Using logarithms, find n to the nearest hundredth if

n=3/432 [3]

1980_06_EY_34 Equations: Logarithmic
a. The volume of a cylinder is found by the

formula V = zrh. If the volume (V) equals
142 and the radius (r) equals 5.2, use
logarithms to find h to the nearest tenth.
[Use 7=3.14.] [8]

b. The graph of y = log,x lies in quadrants
[2]
(1) land I, only
(2) 1l and I, only
(3) Hland IV, only
(4) land IV, only

1980_06_S3 17 Equations: Logarithmic
If log,x = 3, find x.

1930_06_EA 26b  Equations: Modeling from a Table

23

24

25

26

27

28

29

1980 _08_EY_25 Equations: Logarithmic
If log,,x = 2, what is the value of x?

1990 01_EY_13 Equations: Logarithmic

Find x if log,gx = %

1990 _06_S3 04 Equations: Logarithmic
If log,, , 1,27 = 3, find the value of x.

1990_08_S3 06 Equations: Logarithmic

If Iogx% =-1, find x.

1990_08_S3 41b Equations: Logarithmic
Using logarithms, solve for x to the nearest

hundredth: x*=7 [5]

2000_08_S3 38 Equations: Logarithmic
Given: f(x) = log,x

a. On graph paper, sketch and label the graph
of f(x) = log,x. [4]
b. On the same set of axes, rotate the graph

drawn in part a 90° counterclockwise about the
origin. Sketch this rotation and label it b. [4]

C. Write an equation of the function graphed
in part b. [2]

2009_06_MB_25 Equations: Logarithmic

Solve for x: logg(x+1) = %

The following pairs of numbers represent points on a straight line:

y |6 |19 (1 |2 |3 |6 |30
8 [1 |3 (0 |0

X |4 |6 |1 (1 |2 |2 [?
2 14 |2

What numbers should take the place of the question marks?
Copy and complete the following, using information given in the table:

x=()y [2]

[2]



31

32

34

35

36

37

1940 01_IN_19 Equations: Modeling from a Table
Write the equation which expresses the relation between x and y shown in the table...
X 0 1] 2] 3.
Y 1 4 | 7 ]10...

1940_06_IN_20 Equations: Modeling from a Table 33 1940_08_IN_22 Equations: Modeling from a Table
Write the equation expressing the relation between Write an equation expressing the relation between x
x and y as shown in the table. and y shown in the table below:
x [-1]1 [3]5 x{1]3]4]5
y [0 |1 [2]3 y|O0[4]6]8
1950 _01_IN_16 Equations: Modeling from a Table

Write an equation of the straight line which passes through the points whose coordinates are given in the following
table:

X 0 1 2 3
Y 5 7 9 11

1950 _06_IN_19 Equations: Modeling from a Table 38 1960_06_IN_18 Equations: Modeling from a Table
Write the linear equation expressing the Write a linear equation expressing the relationship
relationship between x and y shown in the between x and y shown in the following table:
following table: X |-111[3]6
yl2|6|[1]1
[=]—1] 0] 2] 6| 0|6
¥l | i | v aw
39 1960_08_IN_08 Equations: Modeling from a Table
1950 08_IN_10 Equations: Modeling from a Table Write an equation of the straight line which passes
Write an equation of the straight line which passes through the points whose coordinates are given in
through the points whose coordinates are given in the table below.
the following table: X 0 2 5
X 0 21415 y -1 5 14
y 2 | 6 [10]12
1960 01_IN_14 Equations: Modeling from a Table

Write a linear equation which expresses the
relationship between x and y shown in the
following table:

X |[-1]11]41]8
y|-2|4|1]2
315




40

41

42

43

44

45

2009 01_IA 33 Equations: Modeling from a Table

The table below represents the number of hours a
student worked and the amount of money the
student earned.

Number | Dollars
of Hours | Earned
(h) (d)

8 $50.00
15 $93.75
19 $118.75
a0 $187.50

Write an equation that represents the number of
dollars, d, earned in terms of the number of hours,
h, worked. Using this equation, determine the
number of dollars the student would earn for
working 40 hours.

1890_03_HA_15
Required the three roots of the equations x* = a3, or
x}—a®=0.

Equations: Roots of Higher Order

1890_06_AA 13
Solve x* +x3 - 14x? —2x+24=0

Equations: Roots of Higher Order

1909_01_AA_08
Solve the equation x* — 4x? — 3x + 18 = 0, knowing

that two of its roots are real. [Solution by trial not
accepted.]

Equations: Roots of Higher Order

1909 06_AA _08 Equations: Roots of Higher Order
By Horner’s method of approximation find the root,
correct to two decimal places, between 1 and 2 of

x3—9x2+23x—l% =0

1920 01_AA 06
Find all the roots of x® + 3x® — 30x + 36 = 0

Equations: Roots of Higher Order

46

47

48

49

50

o1

52

53

54

1920_01_AA_08
Determine the first significant figure of each real

Equations: Roots of Higher Order

root of the equation x* + 9x* + 24x + 17 =0

1920_01_AA 09
Find to the nearest thousandth the root of the

equation x*—-3x*—4x+13=0 that lies between
2.3and 2.4.

Equations: Roots of Higher Order

1920 _06_AA_05 Equations: Roots of Higher Order

Find all the roots of x* +x®—2x?+4x-24=0.
Check by forming the product of the roots and
comparing it with the proper term in the equation.

1920 _06_AA_08 Equations: Roots of Higher Order

Find to the nearest hundredth the root of the
equation x3 + 3x2—4x —1 =0, which lies between
1and 2.

1920_09_AA 04 Equations: Roots of Higher Order
Find to the nearest hundredth a root of the equation

X +4x° +x+1=0

1930_01_AA_05-08 Equations: Roots of Higher Order
Given the equation 2x*+ 3x3—x2+5x+5=0
a What is the possible maximum number of
positive roots?

b What is the possible maximum number of
negative roots?

¢ What is the possible maximum number of
complex roots?

d What is the sum of the roots?

1930 01_AA 21 Equations: Roots of Higher Order
Find the three roots of the equation 3x3 + 4x? — 19x
+10=0 [10]

1930 _01_AA 22 Equations: Roots of Higher Order
Find to the nearest tenth the real root of x3 + 2x —
18 =0 [10]

1930_01_AA_23 Equations: Roots of Higher Order

In the question x3 + 4x2 — x + k =0, find the
integral value of k for which two of the roots will
differ by 3. [10]



55

56

57

58

59

60

61

62

63

64

1930_06_AA_22 Equations: Roots of Higher Order
Find the four roots of x*+2x3—-4x2—-5x-6=0
[10]

1930_08_AA_16 Equations: Roots of Higher Order
How many complex roots has the equation x3 + 2x2
+7x-5=07?

1940 01_AA_09 Equations: Roots of Higher Order
According to Descartes’ rule of signs, must the

equation x* — 3x3 + 5x% — 7x + 16 = 0 have four
positive roots?
[Answer yes or no.]

1940 01_AA 13 Equations: Roots of Higher Order

Two roots of an equation of the fourth degree with
real coefficients are 2+i and -2+i. What are the
other roots?

1940 01 IN_31 Equations: Roots of Higher Order

Find the three roots of the equation
X*-2x*-x-6=0 [10]

* This question is based on one of the optional
topics in the syllabus.

1950_01_IN_02

Is 2 a root of the equation 2x* — 7x — 2 = 0?
Answer yes or no.

Equations: Roots of Higher Order

1950 06_AA 19 Equations: Roots of Higher Order
Find the abscissa of the point where the graph of

y? = 8 —x° crosses the x-axis.

1950_06_AA_ 21 Equations: Roots of Higher Order
Find, to the nearest tenth, the real root of the

equation x3 +2x? +x—-1=0. [10]

1950_06_AA_22

Solve the equation x*—5x® +7x* +3x—10=0.
[10]

Equations: Roots of Higher Order

1960 01 _AA 11 Equations: Roots of Higher Order
Two of the roots of the equation 2x3 — 3x2 + px + q
=0 are 3 and -2. Find the third root.

65

66

67

68

69

70

71

72

73

74

1960 _01_AA 26 Equations: Roots of Higher Order
Write an equation whose roots are the roots of

x3 — 2x? + x — 3 = 0 each decreased by 2.

1960_01_AA_27 Equations: Roots of Higher Order
Write an equation whose roots are the roots of x3 +
2x — 2 = 0 each multiplied by 3.

1960_01_AA 28 Equations: Roots of Higher Order
How many of the roots of the equation 2x8 — 3x2 —
6 = 0 are imaginary?

1960_01_AA_29 Equations: Roots of Higher Order
Find the rational root of 3x3 + 7x2 + 8x + 2 = 0.

1960 _01_AA 30 Equations: Roots of Higher Order
Between what two consecutive integers does the
positive root of the equation x3 + 3x —20 =0 lie?

1960 01_AA 31 Equations: Roots of Higher Order

A positive root of the equation x3 + 3x? + 8x —4 =
0 lies between 0.4 and 0.5. Find this root to the
nearest tenth.

1960 _01_AA_32 Equations: Roots of Higher Order
Find all the roots of the equation x* + 8x2 -9 = Q.

1960 _01_AA 37 Equations: Roots of Higher Order
[Write the number preceding the correct answer in
the space provided.]
The graph of the equation y = x3 + 5x + 1
@ does not intersect the x-axis

2 intersects the x-axis in one and
only one point

3) intersects the x-axis in exactly three
points

4) intersects the x-axis in more than

three points

1960_01_TWA 11 Equations: Roots of Higher Order
Two of the roots of the equation 2x3 - 3x2 + px + g
= 0are 3and -2. Find the third root.

1960_01_TWA 29 Equations: Roots of Higher Order
Find the rational root of 3x3 + 7x2+8x+2=0
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78
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80

81

82

83

84

85

1960 _01_TWA 30 Equations: Roots of Higher Order
Between what two consecutive integers does the
positive root of the equation x3 + 3x — 20 = 0 lie?

1960_01_TWA_31 Equations: Roots of Higher Order
A positive root of the equation x3 + 3x? + 8x -4 =
0 lies between 0.4 and 0.5. Find this root to the
nearest tenth.

1960_01_TWA_32 Equations: Roots of Higher Order
Find all the roots of the equation x* + 8x2 -9 =10

1960_01_TWA_52 Equations: Roots of Higher Order
Express one of the roots of x* + 8 = 0.

1960_06_TWA_06
x¥+10x+2=0
How many rational roots does the equation have?

Equations: Roots of Higher Order

1960_06_TWA 31 Equations: Roots of Higher Order
If two of the roots of x3 + px + g =0 are 3 and -1,
find the third root.

1960_06_TWA 32 Equations: Roots of Higher Order
If one of the roots x3 —2x2+ x -2 =0 s 2, find the
other two roots.

1960_06_TWA 35 Equations: Roots of Higher Order
A possible root of the equation 6x* + px3 + gx2 + rx
+ 4 =0, where p, g and r are integers is

W 3 @ -3 (3) -3

@ 3

1930_06_EA 05 Equations: Simple
Solve the following equation for m:
8m-3(2m-5)=23

1940 01_AR_12 Equations: Simple
When 4x equals 12, what does x equal?

1940 _06_AR_17 Equations: Simple
Ifx+3=7,does x=4,21or 10?

86

87

88

89

90

91

92

93

94

1940 08_IN_23 Equations: Simple
For what value of x do x + 4 and 2x — 3 represent
the same number?

1950_01_MP_23 Equations: Simple
Find the value of x in the equation: 5x—3 =12

1950_01_MP_ii_08c Equations: Simple
If 2x = 6, what is the value of 3x? [2]

1950_01_MP_ii_08d Equations: Simple
Solve for x in the equation: 3x =x +6 [2]

1950_06_MP_15 Equations: Simple
What is the value of x in the equation 5x + 14 = 24?

1950_06_MP_18 Equations: Simple
If 3x = 18, what does 2x equal?

1950 _06_MP_20 Equations: Simple
If x - 2 =5, what is the value of x?

1950_06_MP_ii_08 Equations: Simple
a Solve for n in the following equations:
(1) §=20 [2]
(2) n-5=20 [2]
b Add: 2x+y+3y—-x-y [2]
¢ Choose the correct equation for each of the
following:
(1) A caddy had n golf balls. After finding

14 more, he had 37. How many balls did he have
before he added the ones found? [2]

_ n _
n-14 =37 14 37
n+14 =37
(2) A boy spends $2 or % of his money

(m). How much money did he have in the
beginning? [2]
m _ 1_
ik $2 m+ - = 14
4dm =14

1970 _06_NY_04 Equations: Simple
Solve for x;: 7x+6=3x—-14
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1970 _08 NY_03 Equations: Simple
Find the root of the equation 5x — 6 = 34.

1970_08_NY_05 Equations: Simple
Solve for x; 2(x+5)=8

1980 _01_NY_02 Equations: Simple
Solve for x: 3(2x-1)=21

1980_01_S1_02 Equations: Simple
Solve for x: 3(2x-1)=21

1980_06_NY_01 Equations: Simple
Solve for x; 3x—-5=16

1980 _08 NY_01 Equations: Simple
Solve fory: 3y+6=y-2

1980_08 NY_14 Equations: Simple
Solve for x: 3x+2(x+2)=14

1980 08 S1 01 Equations: Simple
Solve for x: 4x = 2(x+ 8)

1980_08_S1_04 Equations: Simple
Solve for x: 0.3x—2 =10

1990 06_S1_11 Equations: Simple
Solve for x: 4(2x—1) =2x+ 35

1990 08 S1 03 Equations: Simple
Solve for x: 7(x—2) =5(x+4)

2000_01_S1_08
Solve fory: 2(5-y)=5(y-5)

Equations: Simple

2000_06_S1 05 Equations: Simple
Solve fory: 6y—4=2y+10
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110

111

112

113

114

115
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2000_08 MA 15 Equations: Simple
Solve for x: 15x—3(3x+4) =6

) 1
2) —%
3) 3

4) %

2000_08_S1 01 Equations: Simple
Solve for x: 5X+2x—4=4x+5

2009_01_MA _04 Equations: Simple
What is the value of x in the equation
2(x—-3)+1=19?

1) 6
2) 9
3) 105
4 12

2009 _01_MA_08 Equations: Simple

What is the solution for the equation x+ 1 = x + 2?
1) -1

1

2) >
3) all real numbers

4) There is no solution.

1970_06_NY_05 Equations: Simple with Decimals
Find the solution set of .08x = 72.

1980_01_NY_05 Equations: Simple with Decimals
Solve for x: x-0.1=1.6

1980_01_S1 04 Equations: Simple with Decimals
Solve for x: x—.04=1.6

1980_06_NY_09 Equations: Simple with Decimals
Solve for x; 0.2x+0.3=8.1

1980_08_NY_02 Equations: Simple with Decimals
Solve for x: .08x =3.2

1990_06_S1_07 Equations: Simple with Decimals
Solve for x: 0.03x—2.1=0.3
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1990 08 _S1 09 Equations: Simple with Decimals
Solve for x: 0.06x+0.3x=7.2

2000_01_S1_02
Solve fory: 2.5(y+2) - 1.5y =6

Equations: Simple with Decimals

2009_01_MA_06 Equations: Simple with Decimals
If 0.02x+ 0.7 = 0.8, then x is equal to

1) 05
2) 2
3) 5
4) 50
1890_01_AL_06 Equations: Simple with Fractional Expressions
Solve X + X2+ X — ¢,
a b ¢
1920 06_AA_11 Equations: Simple with Fractional Expressions

A formula for the flow of water in a long horizontal
pipe connected with the bottom of a reservoir is
Hd _ 4v*+5v-2
L 1200
water in the reservoir in feet, d the diameter of the
pipe in inches, L the length of the pipe in feet and v
the velocity of the water in feet per second. Ifa
reservoir contains 49 feet of water, find the velocity
of the water in a 5 inch pipe that is 1000 feet long.

when H is the depth of the

1930_06_AA_17

1
1-x"
increases from 2 to 10?

Equations: Simple with Fractional Expressions

Ify=2+ does y increase or decrease as X

1930 _06_EA_09 Equations: Simple with Fractional Expressions

Solve the following equation for d: % - % =4

1940_06_IN_13 Equations: Simple with Fractional Expressions
4-y .
If x= 5 does x increase or decrease as 'y

increases from +1 to +47?

1950_01_MP_ii_08e Equations: Simple

Solve for y in the equation: % =3 [2]
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128

129

130

131

132

133

134

1980_06_NY_10 Equations: Simple with Fractional Expressions

lc+2=4

Solve for c: 3

2009 _01_IA_06 Equations: Simple with Fractional Expressions
What is the solution of kLZA' = %?
1) 1

2) 5

3) 6

4) 14

2009_06_IA_07 Equations: Simple with Fractional Expressions
Which value of x is the solution of the equation

2009 _08_IA_09 Equations: Simple with Fractional Expressions

Solve for x: %(x+2)=x—4

1) 8
2) 13
3) 15
4) 23

1940_06_AA_02 Equations: Writing Linear
Write the equation of the line which passes through
the point (3, 0) and has a slope of 2.

1950 01_AA 03 Equations: Writing Linear
Write an equation of the line through the point (-1,
3) parallel to the line whose equation is 3x - 2y = 6.

1950 06_EY_12 Equations: Writing Linear
Write the equation of the straight line whose slope
is 2 and which passes through the point (3, 5).

1960 01_IN_13 Equations: Writing Linear
Write an equation of the line which has a slope of 2
and which passes through the point (2, -1).
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1960_06_EY_08 Equations: Writing Linear

Write an equation of the line which passes through
the point (0, -3) and which has the same slope as
the line whose equation is y = 2x + 6.

1970 01_EY_12 Equations: Writing Linear
Write an equation of the straight line which passes
through the points (0,-1) and (I, 2).

1970_06_SMSG_18 Equations: Writing Linear

Write an equation of the line which contains the
point (6, 2) and is parallel to the line whose
equation is 3y = 2x— 7.

1980_06_S2_10 Equations: Writing Linear
Write an equation of the line whose slope is zero
and which passes through the point (-5,7).

1990 01_S2_35 Equations: Writing Linear
Which is an equation of the line that passes through
the point (1,4) and has a slope of 3?

(1) y=3x+4

2 y= % X+4

(3) y=3x-1

(4) y=3x+1

1990 06_S2 17 Equations: Writing Linear
Write an equation of the line that passes through
the point (0,3) and whose slope is 2.

2000 01_S2 30 Equations: Writing Linear

Which equation represents a line that passes
through point (-3,2) and is parallel to the line whose
equation isy = -1?

(1) y=2

(2 x=2

@) y=-3

(4) x=-3

2000_06_S2 34 Equations: Writing Linear

What is an equation of the straight line whose slope
is 3 and that passes through point (-2,0)?

(1) y=3x-2

(2) y=3x+6

(3) x=3y-2

(4) 2x=3y+1
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2009 01 _IA 10 Equations: Writing Linear
What is an equation of the line that passes through
the points (3,-3) and (-3,-3)?

1) y=3
2) x=-3
3) y=-3
4) x=y

2009 01 _MA_05 Equations: Writing Linear
Which equation represents the line whose slope is 2
and whose y-intercept is 6?

1) y=2x+6

2) y=6x+2

3) 2y+6x=0

4) y+2x=6

2009_06_IA_22 Equations: Writing Linear

What is an equation of the line that passes
through the point (4,-6) and has a slope of —-3?

1) y=-3x+6

2) y=-3x-6

3) y=-3x+10

4) y=-3x+14

2009 _08_IA_27 Equations: Writing Linear

What is an equation of the line that passes through
the point (3,-1) and has a slope of 2?

1) y=2x+5
2) y=2x-1
3) y=2x-4
4) y=2x-7
2009 _01_IA 34 Error

Sarah measures her rectangular bedroom window
for a new shade. Her measurements are 36 inches
by 42 inches. The actual measurements of the
window are 36.5 inches and 42.5 inches. Using the
measurements that Sarah took, determine the
number of square inches in the area of the window.
Determine the number of square inches in the actual
area of the window. Determine the relative error in
calculating the area. Express your answer as a
decimal to the nearest thousandth.
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2009 _06_IA 28 Error

To calculate the volume of a small wooden
cube, Ezra measured an edge of the cube as 2
cm. The actual length of the edge of Ezra’s
cube is 2.1 cm. What is the relative error in his
volume calculation to the nearest hundredth?

1) 013
2) 0.14
3) 0.5
4) 0.6
2009 _08_IA_26 Error

Carrie bought new carpet for her living room. She
calculated the area of the living room to be 174.2
square feet. The actual area was 149.6 square feet.
What is the relative error of the area to the nearest
ten-thousandth?

1) 0.1412
2) 0.1644
3) 1.8588
4) 2.1644

1980 _01_NY_29 Estimation and Rounding
What is 16.47 rounded to the nearest integer?
(1) 16
(2) 16.4
(3) 16.5
4) 17

1980 _08 NY_04 Estimation and Rounding
How many significant digits are there in 63.2?

1920 _06_TR_05b Exponential Functions and Equations
Solve for x; 72+3 =43

1930_08_AA 05 Exponential Functions and Equations
Find the value of x if 102 = 1001

1940_06_AA_03
Solve for x in the equation 9* = 27.

Exponential Functions and Equations

1940 06_AA 14 Exponential Functions and Equations
Indicate the correct answer by writing Yes or No.

Is the graph of y = 10* symmetric with respect to
the y axis?
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1950 01_IN_30 Exponential Functions and Equations
a) If2¥*1=4* findx [3]
b) If 2% =7, find x to the nearest tenth. [7]

*This question is based on one of the optional
topics in the syllabus.

1950 _06_AA 07 Exponential Functions and Equations

Solve for x: 9% = %

1950_06_AA_08
2

If f(x) =x> —3x°, find the value of f(8).

Exponential Functions and Equations

1950_06_AA 15
Solve for x to the nearest tenth: 10* = 40

Exponential Functions and Equations

1960 _01_AA 06 Exponential Functions and Equations

Solve for x : 4x = %

1960 _01_AA 07 Exponential Functions and Equations

3

Find the real root of the equation x ° = %

1960 _01_IN_30 Exponential Functions and Equations

a Solve for x: 872 =2% [4]

b Solve for x to the nearest tenth: 32 =50
[6]

* This question is based on one of the optional
topics in the syllabus.

1960_01_TWA_06 Exponential Functions and Equations

1

Solve for x; 4* = 3

1960_01_TWA_07 Exponential Functions and Equations

3

Find the real root of the equation x ? = %

1960_06_IN_17 Exponential Functions and Equations
1

Solve for x: x 2 =64
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1960_06_TWA_29 Exponential Functions and Equations

If 4 = 8", then x equals

W3y @ (3) 3y (4)

2
§y

1960_06_TWA_49
The graph of y = 3*

(1) intersects the x-axis only

(2) intersects the y-axis only

(3) intersects both coordinate axes
(4) does not intersect either axis

Exponential Functions and Equations

1960_06_TWA_52 Exponential Functions and Equations

If in the equation y = 3%, the variable x is increased
by 2, theny is

(1) increased by 2 (2) multiplied by 2 (3)
increased by 9 (4) multiplied by 9

1970 01_EY_10
If 103247 = 2,112, what is the value of 10%3%7?

Exponential Functions and Equations

1970 08_EY 26
Solve forx; 2*-10=6

Exponential Functions and Equations

1980_01_EY_36a
Solve for x: 4%t =32* [3]

Exponential Functions and Equations

1980_06_EY_09

The solution set of 2X *
1) {1}
) {-1}
) {1,-1}
@) {}

Exponential Functions and Equations

=271is

1980_06_EY 21
2

If f(x) = x 2, find f(~27).

Exponential Functions and Equations

1980_06_S3_02
2

If f(x) = x ° , find f(=27).

Exponential Functions and Equations
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1980_06_S3_21

The solution set of 2X *2 = 271 s

Exponential Functions and Equations

1 {1}

2) {1}
3) {1-1}
49 {1}

1980_06_S3_38b

Using logarithms, solve the equation 3% = 4 for x
to the nearest tenth. [4]

Exponential Functions and Equations

1980_08_EY 26
Solve for x: 9% =27

Exponential Functions and Equations

1990 01_EY 03
Solve for x; 2%~ 2 = 4%

Exponential Functions and Equations

1990 01_S3 10 Exponential Functions and Equations
Find the value of x that satisfies the equation
3

x° =64,

1990_06_S3_07
1

1Ff(x) =x 2, find £(9).

Exponential Functions and Equations

1990 06_S3_12
Solve for x: 27% =9%1

Exponential Functions and Equations

1990_08_S1_13 Exponential Functions and Equations
Find the positive solution for the equation

4x% = 64

1990_08_S3_04
3

If f(x) =x ", find £(16).

Exponential Functions and Equations

1990_08_S3_14
Solve for x;: 3% =9*°1

Exponential Functions and Equations

2000_01_S3_04
Solve for x; 3%+1 =27*

Exponential Functions and Equations
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2000_01_S3 41b Exponential Functions and Equations
Using logarithms, find w to the nearest hundredth.

52% + 9 =40

2000 06_S1 14 Exponential Functions and Equations

Solve for the positive value of x: %xz =16

2000_06_S3 05 Exponential Functions and Equations
Solve for x; 9% =27**+!

2000_08_S1_10 Exponential Functions and Equations
Solve for the positive value of x: x> —49 =0

2000_08_S3 08 Exponential Functions and Equations
4

Solve for the positive value of x: x ‘+2=18

2000_08_S3_30 Exponential Functions and Equations
If 3* ey = 3**1 what is the value of y?

1) 1
) -1
3) 3
4) %

2009 _01_IA_08 Exponential Functions and Equations

The New York Volleyball Association invited 64
teams to compete in a tournament. After each
round, half of the teams were eliminated. Which
equation represents the number of teams, t, that
remained in the tournament after r rounds?

1) t=64(n°°

2) t=64(-0.5)"
3) t=64(1.5)"
4) t=64(0.5)"

2009_06_MB_23 Exponential Functions and Equations
Solve algebraically for x; 9% = 3%+!
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2009 _08_IA 29 Exponential Functions and Equations
Cassandra bought an antique dresser for $500. If
the value of her dresser increases 6% annually,
what will be the value of Cassandra’s dresser at the
end of 3 years to the nearest dollar?

1) $415
2) $590
3) $596
4) $770

2009_08_MB_22 Exponential Functions and Equations
Solve algebraically for x: 27* = 9**2

2009 01 _MB_23 Exponential Growth

Given a starting population of 100 bacteria, the
formula b=100(2") can be used to find the
number of bacteria, b, after t periods of time.
If each period is 15 minutes long, how many
minutes will it take for the population of
bacteria to reach 51,2007

2009 _06_MB_09 Exponential Growth
The accompanying diagram represents the
biological process of cell division.

50 Q0000
O~ —~B—-TLB -
t=0 =1 =2 I=3

If this process continues, which expression best
represents the number of cells at any time, t?

1) t+2
2) 2t
3) t?
4) 2!

1930 _01_IN_09 Exponents
2 3

Simplify 82 x16 * x 2°

1940_01_AA_08 Exponents

What is the real value of | =—



200

201

202

203

204

205

206

207

208

1940 06_AA_17 Exponents

X
1

- 0
Find the real value of | x ° + X7 when x = 8.

1940 06_IN_19 Exponents

0
Find the value of 4 x [% ] +2t
1950 06_EY_18 Exponents

Indicate whether the following statement is true or
false.

The expression x> —y° is equal to % - 1.
X

1950_06_IN_20 Exponents

Assume that x and y are real and not equal to zero.
Indicate whether the following statement is True or
False.

The expression x* —y° is equal to iz -1
X

1950_08_IN_15 Exponents

1
Find the value of 8 ® + 40+ 371

1960_01_AA_13 Exponents

2
Find the value of 3x® + [% ] +3x?ifx=8

1960_01_AA_43 Exponents
Find to the nearest tenth the value of (26.3)14

1960 _01_EY_03 Exponents

2
Find the value of (x+2)° + (x+1) 3 ifx=7.

1960 _01_EY_22 Exponents

Xt
——=——isequal to
1 -1

The fraction

xt-y
Wy @4y O @y

209
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216

217

1960 _01_IN_04 Exponents

2
3

Find the value of (x+2)° + (x+1) 3 when x = 7.

1960_01_TWA_13 Exponents

-3
Find the value of 3x° + [ % } +3/x? ifx=8.

1960_01_TWA_43 Exponents
Find to the nearest tenth the value of (26.3)14

1960_06_EY_02 Exponents

1
= -1
If x = 4, find the value of 4x 2 + (x°+3)

1960 _06_IN_13 Exponents

1
= -1
If x = 4, find the value of 4x * +(x°+3) .

1960_06_TWA_14 Exponents
2

IF£(x) = (200 + x °, find the value of f (64).

1960_06_TWA_50 Exponents
If r is a positive real number and n is a positive
1

integer, then r s equal to
1 1
1) P ) N

G 3) Vr 4)
rn

1960_08_EY_02 Exponents

2
Write in simplest form the value of 3x° + x Sifx=
8.

1960_08_IN_02 Exponents

2
Write in simplest form the value of 3x° + x Sifx=
8.



218 1980 01 S1 26 Exponents 223 2000 06_S1 34 Exponents

When —15x° is divided by —5x°, the quotient is _ 3(2 07
(1) 3x2 What is the value of 2137
(2) —3x* 1) 1
(3) 3x3 4
3 (@) %
(4) -3x 3
3
@) 7
219 1980 06 EY_08  Exponents
What is the numerical value of 37 +471? (4) %
1
1) =
@) 72 224 2000 _06_S3 10 Exponents
1
?) % If g(x) = 36%, evaluate g[ -5 ]
7
@ 1
225 2009 01_IA 32 Exponents
N 27k°m®
220 2000 01 S3 13  Exponents Simplify: ——=——-
L (4k%)(9m2)

. 2 2
Find the value of 5x° +x “ —x © when x = 16.
226 2009 06_IA 03 Exponents

221 2000 06 MA 05  Exponents . . Bys
g Which expression represents ——n simplest
The quotientof—&,x;to, is Ky
5y 2 form?
1) 3X12y4
1) —3? 2) 3x%y°
2) —10x% 3) 18x'y*
3) —3x6 4)  18x%y°
6
4)  -10x 227 2009 06_MB_12  Exponents
-1
222 2000 06_MA_20  Exponents 1
What is the value of 3722 Which expression is equivalent to | \ a’b ?
1
1) 9
1 L
2) -5 1) a?b’
3) 9 %
4 -9 2) -ab
3) -—ab?
1
4) B
4



228 2009 08 MB 21  Exponents
Evaluate the expression
1 2

(x+3)E +(x—3)°+(x+2)_5 when x = 6.



Exponents: Operations with ... Functions:

1 1866 11 AR 19
5

Exponents: Operations with

Involve = to the 7t power.

8

2 1870 11 AR 19
5

Exponents: Operations with

Involve = to the 7t power.

8

3 1880_06(b)_AR_21 Exponents: Operations with
Find the 4™ power of 16.

4 1890 01 HA 02
4

Multiplya3

—2+a_3 by a’-a’

Exponents: Operations with
4 2 2

5 1890_03_AR_h_17 Exponents: Operations with
What is involution? Give an example of it.

6 1890_03 HA 02

2

Exponents: Operations with
1

Divide 6a~'b > by —3ab °

7 1900 01_AL_09

Divide x> —y? by x > —y

12 1920 09 IN 07

Exponents: Operations with
1 1

2

Exponents: Operations with

Inverses of
8 1900_06_AL_08 Exponents: Operations with
1 2 1 2

Multiply 2x—x* +x * by x® —=xt+x °

9 1909 01_IN_08 Exponents: Operations with

3 3 1 1 3
Multiplya® +a® -3a* +1-a * +a ® by
3 1
Y _2+a’?

10 1920 01_IN_08 Exponents: Operations with
a Unite into a single term:

1
6 /2 3 a® —2(24ab)2 +a~/54a

2
2 3

b Evaluate (0.125) 3 +
2+271

N =

¢ Evaluate 0.6x32% 0.8x472 12x9

11 1920 09 IN_02 Exponents: Operations with

a Solve without the use of tables: =x ~ =2

b Divide x4 + x4 — 2 by x2 — x?

N[

smwn(3)°-(3)" [ )" 3 -4[13)°

Multiply 2~/6 — 3~/5 by 4/3 — /10

13 1930 08_IN_15

Exponents: Operations with
2

- 0
Find the value of 8 ° + 3(32 + x)

14 1940 01_IN_14
a’+a=...

Exponents: Operations with

15 1940 01_IN_16 Exponents: Operations with

1
The value of (16) 2 x 4(3)°

16 1940 01_IN_34e  Exponents: Operations with
Explain why the following statement is in general
false:

3ax3b:9a+b [2]
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18

19

20

21

22

23

1940_06_IN_17
Write the product of a®" and a.

Exponents: Operations with

1950 _01_IN_07 Exponents: Operations with

3
Find the value of x> —x%if x=0

1950 08_IN_22 Exponents: Operations with

The product of 22 x 2% is (a) 42*° (b) 2" (c)

2ab

1970 _06_NY_17 Exponents: Operations with

2,,2

. —35x“y
Express in lowest terms: ———
45x°y?

1970_08_NY_27 Exponents: Operations with

3
An expression equivalent to (3k2) is

(1) 9k°
(2) 27k®
(3) 27k°
(4) 9k°

1980_01_NY_19
The product of xy® and x?y? is

(1) x%°
(2) x%°
(3) x%y°
4) x%°

Exponents: Operations with

1980_01_NY_20
When —15x° is divided by —5x3, the quotient is
(1) 3x?

Exponents: Operations with

(2) -3x?
(3) 3x®
@) -3x°

24
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1980_06_NY_20 Exponents: Operations with

_ X6y2
The expression is equivalent to
3x%y
(1) ox’y?
(2) 4x*y
(3) —4x3y
(4) —4x’y

1980_08_S1_25
The product (—nyz ) ( 3x%y? J is

Exponents: Operations with

(1) -5x°y°
(2) —6x%y°
(3) —6x°y°
(4) —6x°y°

1990_06_S1_20
What is the product of 3x?y? and 2xy3?
(1) 6x°y°
(2) 6x*y°
(3) 6x*y°
(4) 6x%°

Exponents: Operations with

1990 08_S1 31 Exponents: Operations with

2
Which expression is equivalent to (—2x4) ?

(1) 4x®
(2) 4x®
(3) —4x®
(4) 4x®

2000_01_MA _08 Exponents: Operations with

The expression ( x?z® ) ( xy?z ] is equivalent to

1) X2y223
) Xy
3) X3yt

4) X4y225
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33

2000 01_S1 14 Exponents: Operations with

The expression %yyz ,X#0, y=#0,is equivalent
to

(1) 5x%y

(2) 5xy?

(3) 12x%y

(4) 18x%y3

2000_06_S1_24
If the area of a rectangle is represented by 8x°y®

Exponents: Operations with

and the width is represented by 2xy?, the length is
represented by

(1) 4xcy*
(2) 6x%y*
(3) 4x%y?
(4) 6x%y’°

2000_08_MA 01
The product of 2x® and 6x° is

Exponents: Operations with

1) 10x8
2) 128
3) 10x™®
4) 12x®

2000_08_S1_32
Which monomial is equivalent to (7x*)2?
(1) 49x8 (3) 14x5
(2) 49x8 (4) 14x8

Exponents: Operations with

2009 _01_MA_10 Exponents: Operations with
The expression (-2a’b®)(4ab®)(6ab?) is equivalent
to

1) 8a°b*

2) 48a°p™
3) -48a°b'°
4) -48a°p™°
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41

42

2009_08_IA_03
Which expression represents (3x%y*)(4xy?) in
simplest form?

Exponents: Operations with

1)  12x%y8
2) 12x%y°
3) 12x%®
4) 12x3%y°

1870_06_AR_08 Factors: Greatest Common
Find the greatest common divisor of 285 and 465.

1880_02_AR_06 Factors: Greatest Common
Find the greatest common divisor of 1426, 322, and
598.

1890_06_EA_06
Find the greatest common divisor of x® —y® and

Factors: Greatest Common

ax® —bx® —ay® + by, and express the answer in
prime factors.

1900 _01_AL_06 Factors: Greatest Common
Find the greatest common divisor (highest common

factor) of 3x? — 2x — 21 and 3x® — 3x® — 63x + 135.

1900_01_AR_04 Factors: Greatest Common
Find the greatest common divisor (highest common
factor) of 12,032 and 16,403.

1900_03_AL_06 Factors: Greatest Common
Find the greatest common divisor (highest common

factor) of 4x? +x—1 and 6x3 +x? — 1.

1900 _06_AAR 06 Factors: Greatest Common
Find a) the greatest fraction that will be exactly
12

contained in 25 and 35,b) the least fraction that

. .12 16
will exactly contain Eand 35

1900_06_AR_03 Factors: Greatest Common
Find the greatest common divisor and the least
common multiple of 243, 198, and 264.
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1980 _06_NY_25 Factors: Greatest Common
The greatest common factor of the numbers 16, 20,
and 40 is

(1) 320

(2) 2

(3) 40

4) 4

1980_08_NY_19
Find the greatest common factor of 3x> + 6x.

Factors: Greatest Common

2000_01_S1_24
The greatest common monomial factor of 12x? and
8x? is

(1) 96x°

(2) 12x?

(3) 8x°

(4) 4x*

Factors: Greatest Common

1870_06_AR_09 Factors: Least Common Multiples
What is the least common multiple, or dividend, of
16, 40, 96, and 105?

1870_06_AR_11 Factors: Least Common Multiples
11111111 .

Reduce 5'3'2'5'6'7'8'9 to equivalent

fractions having the least common denominator.

1880_02_AR_07 Factors: Least Common Multiples
What is the least common multiple of 9, 17, 6, and
277

1880_06(b)_AR_04 Factors: Least Common Multiples
Find the least common multiple of 4, 14, 28, and
98.

1880 _11 AR 11 Factors: Least Common Multiples
Find the least common multiple or dividend of 9, 8,
12, 18, 24, 36, and 72.

1880 _11 AR 12 Factors: Least Common Multiples

Reduce 3 , 45 , I to the least common

4'5'6'8
denominator.

52

53

54

55

56

57

58

59

1870_06_AR_07 Factors: Prime
Resolve 7498 into its prime factors.

1880_02_AR_05 Factors: Prime
What are the prime factors of 18007

1890 01_AL_04 Factors: Prime
Find the prime factors of each of the following:

2x8 +16x7 +32x%; x?—10x+21; a°-b°.

1890 _03_AL_05 Factors: Prime
Find the prime factors of each of the following:

x*—81; x* - (x—6)°

1909 _06_EA 02 Factors: Prime

Find the prime factors of 1 — XT

2a* —20a® +180a%, a+b3, 4x*+3x%y?+9y*,
ax+4a—4x—16

1920_01_IN_01 Factors: Prime
Find the prime factors of each of the following:
16y* = 0.0081

(2x-3)?+3(2x - 3) - 10
4a2-16b>+4a+1
X3 + X2 — 14x -24

1920 06_EA 0la  Factors: Prime
Write the prime factors of four of the following:

a2-.04 [2]
2Pr2 + 2Prh [2]
4x2 + 24x + 36 [2]
12 + 16¢ — 3c? [2]
rz—s2—-25+10s [2]

1920 09 IN_01 Factors: Prime

Find the prime factors of each of the following:
10a%c — 15a2c? — 70ac?
x3—-8x2+17x-10
X4y* — 64
4k — 20kxyk + 25y
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1920 09 _IN_01 Factors: Prime

Find the prime factors of each of the following:
10a?c — 15a2¢c? — 70ac?
x3—-8x2+17x-10
X4y4 — 64
4k — 20k*yk + 25y

1980 01_EY_23 Factors: Prime

The prime factors of 2x3 + x* — 6x are
1) (2x2+3xJ(x—2)
(2) x(2x=3)(x+2)
(3) x(2x+3)(x-2)
(4) x3(2x+1)(=6x)

1880_02_AR_09 Fraction Madness

18+i

Reduce to its simplest form.

Ix =
4
1880_06(b)_AR_05 Fraction Madness

The product of 3 numbers is %: two of the

numbers are 2% and %: what is the third?

1880_06(b)_AR_25 Fraction Madness

There was a company of soldiers, of whom %

1 . .
were on guard, = were preparing dinner, and
6

the remainder, 55 men, were drilling; how many
were there in all?

1900_03_AR_06

A, B and C together have $250; B has % as much

Fraction Madness

as A, and C has % as much as A and B together.

How much has each?

66

67

68

69

70

71

72

1909 01_AR_12 Fraction Madness

A man left an estate of $150,240; he willed % of it

to his wife, % to each of his three daughters, % to
his son and % of the remainder to each of his two

grandchildren. How much did each of the
grandchildren receive? Given written analysis.

1950_06_MP_11 Fraction Madness

A boy spent one third of his money for a tennis
racquet and one fifth of his money for balls. What
fractional part of his money did he spend?

2000_08_MA_29 Fraction Madness
After an ice storm, the following headlines were
reported in the Glacier County Times:
Monday: Ice Storm Devastates County — 8 out
of every 10 homes lose electrical power
Tuesday: Restoration Begins — Power restored
to % of affected Homes
Wednesday: More Freezing Rain — Power lost
by 20% of homes that had power on Tuesday
Based on these headlines, what fractional portion of
homes in Glacier County had electrical power on
Wednesday?

1866_11_AR_02 Fractions

What is the difference between 3% plus 7% and 4

3,
plus 2 4

1866_11 AR_11 Fractions
What is the product of a fraction multiplied by its
denominator? Give an example.

1870_02_AR_07 Fractions

.7 9 3 ¢4
What is §Of 11 of gof 7

terms?

expressed in lowest

1870_02_AR_08 Fractions

1 2 1 7
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1870_02_AR_09
. 1 1
Divide 81 7 by 9 5

Fractions

1870_06_AR_14 Fractions

The product of three numbers %; two of the

numbers are 2 %and %: what is the third?

1870 _11 AR 02 Fractions

What is the difference between 3% plus 7% and 4

3,
plus 2 1

1870_11_AR_10 Fractions
To what term in division does the value of a
common fraction correspond?

1870_11_AR_11  Fractions
What is the product of a fraction multiplied by its
denominator? Give an example.

Fractions

4 5,3 S
Add217,328,and47 7

1880_02_AR_08

1880_06(a)_AR_05 Fractions
9

1
Subtract 120 37 from 450 X

1880_11 AR_10 Fractions
Find by cancellation, the quotient of
8x5x3x16x28 divided by 10 x4 x12x4 X 7.

1909_01_AAR_03  Fractions
From 2% subtract 1% and give a full explanation

of each step in the process.

1909_06_AAR_02  Fractions
Find the sum of % and % Write a full explanation

of the process.

83

84

85

86

87

88

89

90

91

92

1920 01_AR_03 Fractions

S A
107 16 +1 g = [5]
1920 01_AR_04 Fractions
From the sum of 3 % 2% and 7% subtract 3.875
[5]
1920 01_AR_05 Fractions
Multiply the sum of 2% and S%by the difference
between 7l and 3l [5]

4 2

1920_06_AR_04 Fractions

What is the product of 108 and 3 15/16? [5]

1920_06_AR_05
7 1
From 37E subtract 295. [5]

Fractions

1930_06_AR_06 Fractions
If there are 320 pupils in a class and % were

promoted, how many failed?

1930_06_AR_07 Fractions
How many pieces, each % of an inch long, can be

made from a bar of iron 1 foot long?

1930_06_AR_12 Fractions
If it costs 8%(3 a mile to operate a car, what would

a 1480-mile trip cost?

1930_06_AR_16 Fractions
Add722; 263; 185, 3791
1930_06_AR_18 Fractions
32282



93

94

95

96

97

98

99

100

101

1930_06_AR_21 Fractions
5 2

5= %6+
6 3

1930_06_AR_24 Fractions
72,12
9 8

1950_01_MP_05 Fractions
3. 1
Add 82 3 ; ;11 5
1950 _01_MP_06 Fractions
Find the product of 16% and 18

1950 _06_MP_04 Fractions
Aw2§35§8—

1880_06(a)_AR_06 Fractions: Complex

1 2
=of 8=
14g less 25 2
7 14l 3 9
10

1890 _03_AR_b 03 Fractions: Complex

8% +25

Subtract—of 9 from ——

3 10 1
45

1890 _06_AA 02 Fractions: Complex

bt p ] p-q
ﬁmmw[xq ]+[§p]
X X

1900_01_AL_02

Fractions: Complex

al+b?
2 2

XaZ b2
a“+b

Simplify

or|o
|
Q=

is = of 1z of what number?

102

103

104

105

106

107

108

1900 _01_AR_02 Fractions: Complex

13 43r5. 1
Simplify 22 x —> 4
187216 g3 1
4 3
1900 _03_AL_01 Fractions: Complex
2
a? ¥
Simplify y 1
P 1 1 1
[ —— + —_—
a2 ay yz
1900_03_AL_ 02 Fractions: Complex
Divide = + 1 +x° by — —l+l
x3 x2 X
1900 06_AL_01 Fractions: Complex
1 %_X
Simplify {—X } X2+ 1+
1-X+Xx 1
X
1920_01_IN_02 Fractions: Complex

In each of the following perform the indicated

operations and write the result in its simplest form:

c?-22 L -5,
c-2c-8 s

X2 —A4x+4

. X2 +X—-6
10x-21  10x2+ 9x—63

1930_01_EA 13 Fractions: Complex
Perform the indicated division and express the
result as a single fraction in its lowest terms:

15a° _ 30a’
28b%  7b?
1930_01_IN_02 Fractions: Complex

o 1 1). a’h’—-1
Slmpllfy[a+6][b—5]TW



109

110

111

112

113

114

115

116

1930 01_IN_19 Fractions: Complex
Is the value of a positive fraction increased or
decreased if the denominator is divided by 2?

1930_06_IN_25 Fractions: Complex
-2
Simplify x| ==X +1| [10]
% +L 1 [3x+x®
X X
1940 08_IN_21 Fractions: Complex
Simplify[l— 2 ]+(x—1).
X +1

1950 06_EY_04 Fractions: Complex

1,1

simplify the complex fraction ——x— 23X

SiNXCoSX

1950 _06_IN_04 Fractions: Complex

Simplify the complex fraction

1950 _08_IN_07 Fractions: Complex

2t 2

Simplify the complex fraction

1+B

1960_01_AA_10 Fractions: Complex

1+ p—
a->5
1- a—2

Express in simplest form

1960 01_IN_24 Fractions: Complex

-1
The fraction is equal to
X +y

Dy @ - Xy

@) —

X
X+Yy X “) X+Yy

117

118

119

120

121

1960_01_TWA_10 Fractions: Complex

1+ 2
o a-2
Express in simplest form ———
1_28=5
a-2

1960_06_TWA_20 Fractions: Complex

Express in simplest form 1

1+ 1+X

1960 _08_IN_22 Fractions: Complex

The expression

1+=
X

® i1 @

X @ <

1970_08_EY_25 Fractions: Complex
Express in simplest form:

X4z

X
=+
;Y

1980_06_S3_04 Fractions: Complex

1.1
Express in simplest form: X

is equivalent to

(3)



122

123

124

125

126

1980_08 EY_09 Fractions: Complex

1
2=
What is the value of the expression 5 X when
_ 3,
X=3"
1
() &
2
@ %
3
® 3
1
4) 5
1990 01 _EY_05 Fractions: Complex
a_1
Express in simplest form: 2
a1
4
1990 01 _S3 16 Fractions: Complex
1+2
Express in simplest form:
X _——
X
1990 06_S3 10 Fractions: Complex
1,1
Simplify; ——X
1,1
x 3
1990 08 _S3 27 Fractions: Complex
4 5
The expression is equal to
6— =%
X
1) -1
3
2) x
3) -3
4 -+

127

128

129

130

131

132

133

134

1990 _08_S3 37b Fractions: Complex
Perform the indicated operations and simplify:

X2 +4axy +3y° x24xy  x*+3xy

Xt -y? Y x-y)?

2000 01_S3 12 Fractions: Complex
X
2-1

Express

in simplest form.

-3

2000_06_S3 12 Fractions: Complex

X—y

Express in simplest form: 1
v ox
2000_06_S3 42b Fractions: Complex

81-x* _ x*+9x
6x—54 = 3x

Express in simplest form:

2000_08 MA_22 Fractions: Complex
Perform the indicated operation and express the
X 3x

result in simplest terms: —— +
X+3 x2 _9

2000_08_S3 14 Fractions: Complex

S

=< |

Express X in simplest form.
1-—
X2

9

2009 01 IA 35 Fractions: Complex

Perform the indicated operation and simplify:
X+6 . x2—4

4x+12 ° x+3

2009 01 _MA_35 Fractions: Complex

8x . 2X

Express in simplest form: %16 S



135

136

137

138

139

140

141

142

2009 01_MB_28 Fractions: Complex

Perform the indicated operations and express in

3x% +12x — 15 . 3x% — 3x
X% +2x—15 3x—x?

simplest form:

2009_06_MB_19 Fractions: Complex

1- X

. X=y

The expression
X=y

1) 1-x
2) 1-y
3) vy
4) -y
2009_08_IA_37 Fractions: Complex

2 2
Express in simplest form: 2x"—8x—-42 X" -9

6x° x? —3x
2009_08_MB_30 Fractions: Complex
5 5
L . a+b a-b
Express in simplest form:
10
a? —b?

1890 01_HA_12 Fractions: Partial

X2

Separate (Xz - 1)()(_ ”

into its partial fractions

1890 03 HA_12 Fractions: Partial

5x—-12
X°—5Xx+6

Resolve the fraction into partial

fractions.

1890 06_AA 11 Fractions: Partial
22 —7x+1

X*+1

Separate into partial fractions

1900 01_AA 11 Fractions: Partial
22 +x-1

Resolve into partial fractions
2x* +x-3

1431950 01_AA_19

144 1960 01_AA 14

145

146

147

148

149

Functional Notation

If f(x) =x*-x, find f(2-y).

Functional Notation
If f(x) is identically equal to (x — 8) Q(x) + 7, find
the numerical value of f(8).
1980_01_EY_21
If f(x) = 3 (x—3)”, the value of £(3) is
M1
1
@ 5
(30
9
@ 5

Functional Notation

1980_08_EY_28 Functional Notation

X% —x - .
If f(x) = , What is the numerical value of

9
f(1)?

1990_01_S3 20 Functional Notation

If f(x) = | x° - 3|, then f(—1) is equivalent to
1) 0

2) 2

3) -2

4) 4

2000_08_S3 01 Functional Notation

If f(x) = 3x — 4 and g(x) = x?, find the value of
f(3) - 9(2).

1970_08_EY_05 Functions: Compositions of
If f(x) =x-10and g(x) =10-2xand
f(x) = g(x) + 10, then x is

(11

(2) 10

Q) -1

4 -10



150 2009 01 MB 09  Functions: Compositions of 156 2009 01 1A 30 Functions: Defining

If f(x) = 3x — 5 and g(x) = x — 9, which expression is Which graph represents a function?
equivalent to (f o g)(x)? )

1) 4x-14 T

2) 3x-14

3) 3x-32 < b > X

4) 3x*-32x+45 [\’

-

151 2009 06 MB 21  Functions: Compositions of 1)
If f(x) = x> + 4 and g(x) = 2x + 3, find f(g( - 2)).

152 2009 08 MB_17  Functions: Compositions of ‘
If f(x) = x* and g(x) = 2x + 1, which expression is
equivalent to (f o g)(x)? i

1) 2x*+1 2)

2) 2(x+1)°

3) 4x*+1

4) 4% +4x+1

X

153 1970 06 EY 25  Functions: Defining

Which one of the following equations defines a l

relation which is not a function? 3)

(1) xX*+2x+1=y

(2) y=sinx
(3) x*+y?=16 ) .

(4) y=tanx )
154 2000 01_S3_26 Functions: Defining 4)

Which equation does not represent a function?

1) y=2x

2) y=x*+10

_10
3 y=7
4) x*+y?=9

155 2000 06_S3 26 Functions: Defining
Which equation is not a function?

1) 3x*+4y?=12
2) y=2co0sx

3) y=2*

4) y=log,x



157 2009 06_IA_19 Functions: Defining
Which statement is true about the relation
shown on the graph below?

1)
2)
3)

4)

-

V

It is a function because there exists one
x-coordinate for each y-coordinate.

It is a function because there exists one
y-coordinate for each x-coordinate.

It is not a function because there are
multiple y-values for a given x-value.
It is not a function because there are
multiple x-values for a given y-value.

158

159

160

161

2009_06_MB_02 Functions: Defining

The accompanying graph shows the curves of best
fit for data points comparing temperature to altitude
in four different regions, represented by the
relations A, B, C, and D.

W B~ 0 >

| L 1 |

t t t }
o

-+

I 1 I b | 1
—-50 40 30 -20-10 0 10 20 30 40 50
Temperature (°C)

Altitude (km)

Which relation is not a function?
1) A
2) B
3) C
4) D

2009 08 IA_19 Functions: Defining
Which relation is not a function?

1) {(1.5).(2,6).(3,6),(47)}

2) {(4!7)!(2!1)1(_316)1(314)}
3) {(_1!6)!(1!3)!(215)1(117)}
4) {-1.2),(0,5).(5,0),(2,-1)}

1970_08_EY_11 Functions: Domain and Range
If the domain of y = x + 2 is the set of positive

integers, then the range consists of
(1) only the positive integers greater than 2
(2) all the positive integers
(3) all the real numbers
(4) all the negative integers

1980_06_EY_19 Functions: Domain and Range
What is the domain of the function f(x) = A/ x—-2?

(D) {x|x20}
2 {x|x22}
(3 {xx<2!
@ {xx=-2!



162

163

164

165

166

1980 06_S3 31 Functions: Domain and Range
What is the domain of the function f(x) = A/x—-27?

1) {x|x20}

2) {xx=2}
3) {xx<2}
4) {x|x2—2}

1990 01_EY_20 Functions: Domain and Range
In the system of real numbers, the domain of the

is

relation y =
x—1

1) {x|x>1}
2 {x|x21}
3 {x|x<1}
(@) {x|x$1}

1990 01_S3 13 Functions: Domain and Range

A function is defined by the equation y = 8x—3. If
the domain is 2 < x < 4, find the minimum value in
the range of the function.

1990 06_S3 31 Functions: Domain and Range
For what values of x will the function

f(x) = A/ x—4 be real?

1) {x|x<0}
2) {x|]x>0}
3) {x|x<4}
4) {x|x=4}

2000_01_S3 05 Functions: Domain and Range

Which negative real number in not in the domain of
3 ,

X2 —4

167

168

169

170

2009 _01_MB_18 Functions: Domain and Range

The accompanying graph illustrates the
presence of a certain strain of bacteria at
various pH levels.

70 i

80 \
50

40 \
30

20 \

10 \‘

D 1 I I

Number of Colonies of
Bacteria Present in Culture

What is the range of this set of data?

1) 5<x<9
2) 5<x<70
3) 0<y<70
4) 5<y<70

1940_01_PT 03 Functions: Inverses of
The solution of the equation 3tan A = 2, expressed
as an inverse function, is A =...

1990 01_S3 24 Functions: Inverses of
The inverse function of {(2,6), (-3,4),(7,-5)} is

1) {(26).34).(-7.-5}
2) {(2,-6).(-3,-4),(7.5)}
3) {(6.,2),(4-3).(-57}

4) {(-6,-2),(-4,3).(5-7)}

1990 _06_S3 09 Functions: Inverses of
Write the inverse of the given function:

1(5,3),(=2,4),(7,-2)}



171 1990 06_S3 39a  Functions: Inverses of

a. Sketch below the graph of y = 4*.
b. On the same set of axes, sketch the graph
of y=log,x.

i

172 1990 08 S3 24 Functions: Inverses of
The inverse of the function 2x+ 3y =6 is

1) y=—%x+2
2) y=—%x+3
3) y:%x+2
4) y=%x+3

173 2000 01 S3 31 Functions: Inverses of

174

175

In the diagram below, figure b is the reflection of
y =2"inthe line y = x.

'!."=21

[N N T

b

7
%

Which is an expression for the equation of figure b?
1) y=(2)

2) y=27"
3) y=log,x
4) y=log,2

2000_08 _S3 28 Functions: Inverses of
The inverse of the function y =2x-5is

1) y=%(x+5)

2 y=35x-5)
3) y=2x+5
4) y=5-2x

2009 01_MB_14 Functions: Inverses of

Given the relation A: {(3,2), (5,3),(6,2),(7,4)}
Which statement is true?

1) Both Aand A™ are functions.

2) Neither A nor A™ is a function.
3) Only Ais a function.

4) Only A is a function.



176 2009 06 MB_26  Functions: Inverses of
The accompanying graph shows the relationship
between the cooling time of magma and the size of
the crystals produced after a volcanic eruption. On
the same graph, sketch the inverse of this function.

y

A

5

Size of Crystals (mm)

0 1 2 3 4 5
Cooling Time of Magma (hr)

177 2009 08 MB_18  Functions: Inverses of
What is the inverse of the function y = 2x — 3?

1) y=%3
2) y=%+3
3) y=-2x+3
9 y=-1




Graphic Representation ... Logarithms

1 1980 08 TY_ 16 Graphic Representation

In which diagram does AB + BC — AC =0?
B

NN /™
%‘\ %\ B}\\ ’/

(h (2) (3) A

2 1920 09 EA 09 Graphic Representation of Data

At 7 a.m. a man started for a town 18 miles distant,
walking at the rate of 4 miles an hour; after walking
for two hours, he rested half an hour, continuing in
this manner till he reached his destination. Draw a
graph of his journey and from the graph determine
at what hour he reached his destination.

1930 _01_EA_27 Graphic Representation of Data
A power plant requires its engineer to keep a record
showing the steam pressure for each hour of the
day. During a part of one day the record was as
follows:
6a.m. 8am. 10a.m. 12m. 2p.m.
301b 1401b 1601Ib 1201b 1401b
a  Plot a broken-line graph showing this record.
[8]
b Explain the probable cause for the rise in
pressure from 6 a.m. to 10 a.m. and for the drop in
pressure at the noon hour. [1,1]

\\
(4) c

4 1930 06_EA 27 Graphic Representation of Data

The following table shows the average weight of
boys and girls between the ages 10 and 14 years
inclusive:

Age (in years) 10 11 12
13 14
Boys (weight in pounds) 63 68

74 80 90

Girls (weight in pounds)60 66 74
84 94

a Draw a solid-line graph to
represent the weights of boys and on the same axes
a doten-line graph to represent the weight of girls.
Plot ages horizontally, beginning with age 10 years,
and plot weights vertically, beginning with weight
50 pounds. Use a wavy base line to indicate that
values from 0 to 50 on the vertical axis have been
omitted. [8]

b From the graph made in answer to
a, determine how much later the normal boy
reaches the weight of 80 pounds than the normal

girl.  [2]

1930_08_EA_27 Graphic Representation of Data

Two travelers 150 miles apart start at the same time
and travel towards each other at uniform rates. If
one travels at the rate of 3 miles an hour and the
other at the rate of 42 miles an hour, how many
hours will pass before they will meet? [7, 3]



6 2000 01 S2 14 Graphic Representation of Data 8 2009 01 IA_05 Graphic Representation of Data

Which diagram could represent the equation AB + Antwaan leaves a cup of hot chocolate on the
BC-AC=0? counter in his kitchen. Which graph is the best
B B representation of the change in temperature of his
hot chocolate over time?
(1) (3) A A
= 200
A C ® 180 \
58 0N
120 ™
£2 =TS
C A ES w =
® 2 4
B C F& = :
(2) (4) 2 : -
A 1 2 3 4 5 6

]_) Time (minutes)

200 K T [

7 2000 06 _S1 03 Graphic Representation of Data
The accompanying circle represents the 2400
students at Central High School, and the shaded
portion represents the freshman class. What is the
total number of students in the freshman class?

o 1 2 3 4 5 @&
2) Time (minutes)

Temperature
(degrees Fahrenheit)
g

A J

X

Temperature
(degrees Fahrenheit)

2 3 4 5 87

3) Time (minutes)
200"
£
g% 160
140 = 4
E.g 120 ‘\ j/ -
E_'E 100 ‘
80
Eg 60 /
ep ¥ yi
§ SHONATHH
= 1 2 3 4 6 68

4) Time (minutes)



9

10

2009 01_IA 29 Graphic Representation of Data

A movie theater recorded the number of tickets sold
daily for a popular movie during the month of June.

The box-and-whisker plot shown below represents

the data for the number of tickets sold, in hundreds.

— |

-

] ]
I 1
0 1 2

| ] ] ] ]
1 1 1 1 1
2 4 5 & 7 8

| -
T ]

10

©-4

Which conclusion can be made using this plot?

1) The second quartile is 600.

2) The mean of the attendance is 400.

3) The range of the attendance is 300 to 600.

4) Twenty-five percent of the attendance is
between 300 and 400.

2009 01_MA _16 Graphic Representation of Data

The accompanying box-and-whisker plots can be
used to compare the annual incomes of three
professions.

;. S e
5 engineer
(7] .
§ el by
8 officer
o
&

0 20 40 60 B0 100 120 140
Annual Income
(thousands of dollars)

Based on the box-and-whisker plots, which

statement is true?

1) The median income for nuclear engineers is
greater than the income of all musicians.

2) The median income for police officers and
musicians is the same.

3) All nuclear engineers earn more than all police

officers.
4) A musician will eventually earn more than a
police officer.

11

12

2009 _06_IA 15 Graphic Representation of Data
The box-and-whisker plot below represents
students’ scores on a recent English test.

— —
B B e s B S S A e o B
B0 70 80 90 100
Student Scores

What is the value of the upper quartile?

1) 68
2) 76
3) 84
4) 94
2009 _06_IA 36 Graphic Representation of Data

The table below shows the number of prom
tickets sold over a ten-day period.

Prom Ticket Sales

Day (x) 1 2 5 7 | 10
Number of

PromTickets | 30 | 35 | 55 | 60 | 70
Sold (y)

Plot these data points on the coordinate grid
below. Use a consistent and appropriate scale.
Draw a reasonable line of best fit and write its
equation.

¥ Prom Ticket Sales

Number of Prom Tickets Sald




13

14

2009 _08_IA 30 Graphic Representation of Data

The number of hours spent on math homework
each week and the final exam grades for twelve
students in Mr. Dylan's algebra class are plotted
below.

Mr. Dylan’s Class

100 | —_—
90 [ EaEE
o0 FHHEH+
|
|
|
|

11

60 |-
50 |-+
40
2 FEFF
20 -
10 I \
| | 1 | | -
123456782910

Time Spent on
Math Homework (hours)

Exam Grade (percent)

Based on a line of best fit, which exam grade is the
best prediction for a student who spends about 4
hours on math homework each week?

1) 62

2) 72

3) 82

4) 92

2009_08_IA_39 Graphic Representation of Data

The test scores from Mrs. Gray’s math class are
shown below.

72,73, 66, 71, 82, 85, 95, 85, 86, 89, 91, 92

Construct a box-and-whisker plot to display these
data.

i =
. 7 -

1 l | | l l 1 |
65 70 75 80 85 90 95 100

15

1920_01_EA_09 Graphic Representation: Histograms and Tables
The average weight of boys at different ages
beginning at 6 years and continuing to 15 years is
given in the table below:

Age: 6 7 8 9 10 11 12
13 14 15
Weight (Ibs): 50 53 57 62 67 72 78
85 93 105

a Make a graph of this table. [8]
b A boy, normal in every respect, weighs 87
pounds; what is his approximate

age? Show how this approximation is made from
the graph. [2]



16 1950_06_MP_ii_03 Graphic Representation: Histograms and Tables
On the accompanying form make a bar graph to
show a comparison of the heights of some of the
notable tall buildings in New York City. [10]

Structure No. Name Height
1 Empire State 1250 ft..
2 Chrysler 1046 ft.
3 60 Wall Tower 950 ft.
4 Bank of Manhattan 927 ft.
5 RCA (Rockefeller
Center) 850 ft.
6 Woolworth 792 ft.
7 Farmers Trust 741 ft.
8 Metropolitan Life 700 ft.
9 Chanin 680 ft.
10 Lincoln 673 ft.
Fert g0
f T 1|
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1200 1 \‘] i { ] r_“
L 100} T__]_!___L__ R —
{ |
1000f— — T
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| ]
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700k—+— ,

600F— T -
ffoa—L‘—!r—-l 1
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17 1990 06 S1 06 Graphic Representation: Histograms and Tables
The histogram below shows the grade distribution
for a mathematics test given to Ms. Keith's class.
How many students arc in the class?

. A — —

A B ) o

¥
GRADE

18 1990_06_S1_40 Graphic Representation: Histograms and Tables
The table below shows the cumulative frequency of
the ages of 35 people standing in a cafeteria line.

I I Cumulativ—e]
10-19
10-29 17
10-39 27
10-49 32
10-39 32
10-69 35

a.  Onyour answer paper, copy and complete
the frequency table below, based on the
data given in the cumulative frequency
table above. [1]

Interval | Frequency
10-19 2
20-29
30-39
40-49
50-59
60-69

b. Construct a frequency histogram using the
table completed in part a. [4]

¢. Using the frequency table in part G, in
which interval does the median occur? [2]

d. What is the probability that a person
chosen at random from the line is at least
40 years old? [2]

e. What is the probability that a person
chosen at random from the line is between
50 and 59 years old? [1]




19 1990 08 S1 23 Graphic Representation: Histograms and Tables
The table below represents the distribution of the
ages of neighborhood children. Which interval
contains the median?

Ages Frequency

16-18
13-15
10-12
7-9
4-6
1-3 5

1o O e o Ot

(1) 4-6
) 7-9
(3) 10-12
(4) 13-15

20 1990 08 S1 40 Graphic Representation: Histograms and Tables
The frequency histogram below shows the weights
of the members of a Junior Varsity football team at
Union High School.

N R N sl

VI o Juve WMLl | ma
A— . x ——

T ) T e T e

FEL AT I e v

a.  Onyour answer paper, copy and complete
the tables below using the data shown in
the frequency histogram. [4]

I ] 1

156-160

151-155

146-150
141-145
136-140
131-135
126-130 5 |

r Cumulative |

126-160
126-155
126-150
126-145
126-140
126-135
126-130 5

b.  Which interval of the frequency table
contains the upper quartile? [2]

c. If one member of the team is selected at
random, What is the probability the
member will weigh less than 146 pounds?
[2]

d. What percent of the team weighs at least
141 pounds but less than 156 pounds? [2]




21 2000 01_MA 32 Graphic Representations: Histograms and 22 2000 01 S1 37 Graphic Representation: Histograms and Tables
Tables ] The chart below shows the result of a survey taken

sectionals, the 15 runners recorded the times shown asked their ages as they were seated.
in the table below. a. Construct a frequency histogram for the
frequency table below. [4]
400-Meter Run ) o ' .
Time Frequency RN
(sec) A
50.0-50.9 wT 5
51.0-51.9 | W e
52.0-52.9 | M| b. What is the total number of people who
were less than 16 years old? [2]
53.0-53.9 i c. What is the probability that a person
_ chosen at random is older than 25? [2]
54.0-54.9 I d. Which interval contains the median? [2]

a Using the data from the frequency column, draw
a frequency histogram on the grid provided below.

b What percent of runners completed the time trial
between 52.0 and 53.9 seconds?



23 2000 06_MA 33 Graphic Representation: Histograms and Tables
The scores on a mathematics test were 70, 55, 61,
80, 85, 72, 65, 40, 74, 68, and 84. Complete the
accompanying table, and use the table to construct a
frequency histogram for these scores.

Score | Tally | Frequency
4049
50-59
6069
70-79
8089

24 2000 06_S1_09 Graphic Representation: Histograms and Tables
The table below shows the distribution of bowling
scores. In which interval does the median lie?

Interval | Frequency
91-110 10
111-130 11
131-150 8
151-170 4
171-190 6
191-210 5

25

2000_08_S1 04 Graphic Representation: Histograms and Tables
The accompanying histogram shows the results of a
survey of the number of hours a group of teenagers
listened to their CD players each day. What is the
total number of teenagers who were surveyed?

B

~ ™
I

»

N

1|
1L

01 2-3 4-5 6-7 89
Number of Hours



26 2009 01_MA 39 Graphic Representation: Histograms and Tables

The daily high temperatures for the month of
February in New York City were: 34°, 37°, 31°,
36°, 30°, 32°, 32°, 34°, 30°, 37°, 31°, 30°, 30°, 31°,
36°, 34°, 36°, 32°, 32°, 30°, 37°, 31°, 36°, 32°, 31°,
36°, 31°, and 35°.

Complete the table below. Use the table to
construct a frequency histogram for these
temperatures on the accompanying grid.

Temperature,
in Degrees

30
31
32
33
34
35
36
37

Tally Frequency

27 2009 06_IA 38 Graphic Representation: Histograms and Tables

The Fahrenheit temperature readings on 30
April mornings in Stormville, New York, are
shown below.

41°,58°, 61°, 54°, 49°, 46°, 52°, 58°, 67°, 43°,
47°,60°, 52°, 58°, 48°,

44°,59°, 66°, 62°, 55°, 44°, 49°, 62°, 61°, 59°,
54°,57°,58°, 63°, 60°

Using the data, complete the frequency table
below.

Interval Tally Frequency
40-44
45-49
50-54
55-59
60-64
65-69

On the grid below, construct and label a
frequency histogram based on the table.
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29

30

31

32

1909_01_AA_07 Graphing Higher Order Equations
Construct carefully the graph of the equation

x> — 4x? + x + 2 = 0 and determine by measurement
the approximate value of each real root.

1909_06_AA_06
Plot the graph of 2x* + 8x? — 10x — 7 = y and from

the graph determine the location of the roots of the
equation formed by making y = 0.

Graphing Higher Order Equations

1920_01_AA_05
Represent graphically each of the roots of the

Graphing Higher Order Equations

equation x* — 1 = 0 and explain from the graph why
the sum of the roots is zero.

1920_06_AA_07 Graphing Higher Order Equations

a Plot the graph of X3 — 7x + 6 from x=-4to
X=+4
b What is the greatest value of this
expression for values of x between

-4 and +3?
c From the graph determine the roots of the

equation X3 —7x+6=0

1930_01_AA_27 Graphing Higher Order Equations
For the first 6 minutes of the second quarter of a
football game the distance in yards from the line of
scrimmage of one team to the opponent’s goal is
given approximately by the formula
d=-t3+ 9t? -24t + 36
a  Plot the graph of this formula for values of t
fromt=0tot=6 inclusive. [6]
b How far was the ball from the goal at the
beginning of the second quarter? [1]
¢ How long was the team forced back during
this 6-minute interval? [1]
d  How far was the ball from the goal when the
team again started to advance the

ball? [1]
e How many minutes after the beginning of the
second quarter did the team make a

touchdown? [1]

33

34

b)
c)

35

36

1940_06_AA_12 Graphing Higher Order Equations
Indicate the correct answer by writing Yes or No.

In the function y = ax® + bx® + cx + d, the
coefficients a, b, ¢ and d represent real numbers.

Does the graph of the function always intersect the
X axis?

1940 _06_AA_28 Graphing Higher Order Equations
1.2

1.3

SX =X - 6x+5

Find the coordinates of the maximum and the
minimum points. [6]

Find the coordinates of the point of inflection. [2]
Sketch the curve. [2]

* This question is based on one of the optional
topics in the syllabus.

Given: y =

1930_06_EA_16 Graphs: ldentifying Equations of
Is the graph of y = 3x? a straight line, a broken line
or a curved line?

1980_06_EY_04 Graphs: ldentifying Equations of
Which is an equation of the quadratic function
shown in the accompanying graph?

..;..--' + ‘fl
_ 1.

(1) y_ 2X

@ y=-3x

3) y=2x°

(4) y=-2¢°



37 1980 06 NY 26  Graphs: Identifying Equations of
The graph of which equation is shown in the
accompanying diagram?

1\ #

'

1234 |6

+
“N WAL ®

(1) x=5
(2) y=5
(3) y=5x%
(4) y=x+5

38 1980 06 S2 25 Graphs: Identifying Equations of
Which is an equation of the parabola shown in the
accompanying graph?

-5 - S
_1.2 -
(1) y_ 2X
_ 1.0
(2) y_ 2X
3) y=2¢

39 2000 06 S2 19 Graphs: Identifying Equations of
Which graph represents the equation y = x2 — 3?
¥ ¥

i g

=1 g
2
|‘I A\
! ah
.'I'I lI.l

40 2000 08 MA 17  Graphs: Identifying Equations of
Which is an equation of the parabola shown in the
accompanying diagram?

1) y:—x2+2x+3
2) y:—x2—2x+3
3) y=x2+2x+3
4) y:x2—2x+3



41

42

2009_06_MB_13 Graphs: ldentifying Equations of

The accompanying graph shows the average daily
readership, in thousands, of the newspaper “El
Diario La Prensa.”

300

Readershicfo
{in thousands)

Fall Spr Fall Spr Fall Spr
01 ‘02 ‘02 ‘03 03 ‘04

Time of Year

Which type of function best represents this graph?
1) exponential

2) logarithmic

3) trigonometric

4) quadratic

2009_08_IA_25 Graphs: ldentifying Equations of
Which equation is represented by the graph below?

A

1) y=x*-3
2) y=(x-3)
3) y=Ix-3
4) y=|x-3|

43

44

45

2009_08_MB_01 Graphs: ldentifying Equations of
Which equation is represented by the
accompanying graph?

y

4

1) y=2*
2) y=-2*
3) y=2~*
4) y=x*-2

2009 _08_MB_26 Graphs: ldentifying Equations of
The accompanying graph shows a trigonometric
function. State an equation of this function.

1970_06_SMSG_25 Inequalities: Absolute Value
In a linear coordinate system |x| < 2 is represented

by
1) Oneray
2) tworays

3) aline segment
4) two points
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1980 06_EY_11 Inequalities: Absolute Value
Which represents the solution set for x in the
inequality |2x—1| < 7?

(1) {x|x<—30rx> 4}

2 {x|x <-4orx> 3}

3 {x|x<—30rx<4}

(@) {x|x <—-4orx> 3}
1980_06_S3 24 Inequalities: Absolute Value

Which represents the solution set for x in the
inequality |2x—1| < 7?

1) {x|x<—3orx>4}

2) {x|x<—4orx>3}

3) {x-4<x<3}

4) { X|-3<x< 4}

1990_08_S3_30 Inequalities: Absolute Value

Which graph represents the solution set of
|5x — 15| < 10?

1) _E_A_!_n_iﬁl A T A =
(N
2) e Y - Y N e
— s (O .
3)

4)

2009_01_MB_25 Inequalities: Absolute Value
What is the solution of the inequality |2x —5| < 11?

2009_06_MB_07 Inequalities: Absolute Value
What is the solution of the inequality |2x — 5| < 1?

1) x<3
2) 2<x<3
3) x>-3

4) x<2o0rx=3

51

52

53

54

1970_06_NY_31a Inequalities: Graphing Systems of
Using a set of coordinate axes, graph the solution
set of the following system of inequalities and label
the solution set A: [8.2]

y<x-3

y>-—x+1

1980_01_NY_31 Inequalities: Graphing Systems of

On the same set of coordinate axes, graph the
following system of inequalities and label the set A.
[8,2]

2x—-y <3

X+y<7

1980_01_S1_36a Inequalities: Graphing Systems of

On the same set of coordinate axes, graph the
following system of inequalities and label the
solution set A:

2x-y<3 [8,2]

X+y<7

1990_06_S1_36 Inequalities: Graphing Systems of
a. On the same set of coordinate axes, graph
the following system of inequalities:
y<-3c+2 [8]

y—x>0

b. Write the coordinates of a point not in the
solution set of the inequalities graphed in
part a. [2]



55 2009 01 IA 38 Inequalities: Graphing Systems of 56 2009 01 MA 22 Inequalities: Graphing Systems of

On the set of axes below, graph the following
system of inequalities and state the coordinates of a
point in the solution set.

2X-y=6

X>2

Which point is a solution for the system of
inequalities shown on the accompanying graph?

) 4-1)
2) (2.3

3 @1

4 (2,2

57 1960 01 TWA 26 Inequalities: Linear

Solve the inequality x + 8 < 4x -1

58 1960 06 TWA_44 Inequalities: Linear

59 1970 06 NY 30 Inequalities: Linear
A graph of 2x< 6 is

e S ——
m s {3)

03

— . .
@ 0 3 @)

03

Find the set of values of x that satisfies the
inequality 4 - 2x < 10



60 1970 06_SMSG_35 Inequalities: Linear

On the set of coordinate axes on the answer sheet,

sketch the graph of all (x,y) such that -2 < x < 1.

| W G WS S ——
|

-8 - .98 - > 4

- - ™ 2 -

- . . . -t athanadl

-;-! -3 = *.. -2 dcr'

I BEES & .

141

e
v e b ,'_‘i
-

-4 $.4k»

61 1970 08 EY 02 Inequalities: Linear
Which is the solution set pictured in the graph?

el 1| Gominnbod | |\
-32-10123

(D) {X|—1SXSZ}
(2 {x|—1Sx<2}
3) {x|—1<x<2}
(@) {x|—1<x32}

62 1970 08 NY_ 24  Inequalities: Linear
The solution set of 3x—3 > 2x+1is

@ {x|x<4}
2 {x|x>—2}
3) {x|x>4}
(@) {x|x>—4}

63 1970 08 NY_30

64 1980 01 EY_12

65

Inequalities: Linear

The figure at the right shows the graph of

Y
A )
—
| S——
‘;' —_
= e —
| e
‘-z-ll |234ssri"l
1 P 8
-2 e
3 ———
v = —
(1) x>4
(2) x=4
) y>4
(4) y=4

Inequalities: Linear
What is the solution set of the inequality
3X+1>11-2x?

1) {x<-2}

() {x=2}

3) {x=-2}

@) {x>0}

1980 01_NY_27 Inequalities: Linear
Which solution set is represented by the graph
below?

@ {x|x>—1}
2 {x|x<—1}
?3) {x|xs—1}
4) {x|x2—l}



66 1980 01 S1 29 Inequalities: Linear
Which solution set is represented by the graph below?

‘T L

-5 4.3 -2 <1 0 1 2 3

@ {x|x2—1}
2 {x|xs-1}
3 {x|x<—1}
4 {x|x>—1}

67 1980 08 S1 21 Inequalities: Linear
Which graph shows the solution of -2 < x < 5?

(=

|
[

|
4

|
o
r
r=

68 1990 01 EY 29  Inequalities: Linear
Which graph represents the solution set of the
inequality |2x+1| < 7?

|
ke -4-3-2-1 01 23 4
(&) -4-3-2-1 01 234
(3} 432401234
(4)

-4-32-1 01234

nnnnn

69 1990 08 S1 30 Inequalities: Linear
Which graph represents the inequality x < 2?

yl A yA i
v v Yy v
(1 (3)
yA AyA



70 2000 06_MA_01

73

Inequalities: Linear
Which inequality is represented in the graph
below?

1) -4<x<2
2) -4<x<2
3) —4<x<2
4) -4<x<2

2000 _08 S1_34 Inequalities: Linear
Which graph represents the inequality x < 2?
y Yy

—+> X

71 2000 06 _S1 28
Which graph illustrates the relationship x +y < 4?

72

Inequalities: Linear

(3) N

T
=N w s

— —t—t—>x <~ X
432 __;I'I 23 4:

<t
432 -1 |

2000_08_S1 23 Inequalities: Linear

Which inequality is equivalent to 2x — 1 > 5?
(1) x>6

2 x>2

(3) x<3

(4) x>3



74 2009 06_IA 06 Inequalities: Linear 75 2009 06_IA 20 Inequalities: Linear

The sign shown below is posted in front of a Which graph represents the solution of
roller coaster ride at the Wadsworth County 3y—9<6x?
Fairgrounds. ]

All riders MUST be
at least 48 inches tall.

14
p
-
A
L7
]

1 A
If h represents the height of a rider in inches, )

what is a correct translation of the statement on JEEE ISR NCR
this sign? ANE h
1) h<48
2) h>48 RSSRSNAN

3) h <48 OO R R ¥
4) h>48

2) I

pd
i
.

e

A
2

3) :
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1980 _06_EY_37 Inequalities: Systems of

a. On a graph, indicate the solution set of
{(x,y)xy >12and x—2y < 2} [8]
b. From your graph in part a, give the

coordinates of a point which does not
satisfy either inequality.  [2]
* This question is based on an optional topic in the
syllabus.

2000_08_S1_41 Inequalities: Writing Systems of

A museum sold 50 more adult tickets at $6.50 each
than children’s admission tickets at $5.50 each.
What is the minimum number of each type of ticket
that the cashier had to sell for the total receipts to
be at least $1000? [Show or explain the procedure
used to obtain your answer.] [10]

2009 _01_IA 04 Inequalities: Writing Systems of

Tamara has a cell phone plan that charges $0.07 per
minute plus a monthly fee of $19.00. She budgets
$29.50 per month for total cell phone expenses
without taxes. What is the maximum number of
minutes Tamara could use her phone each month in
order to stay within her budget?

1) 150
2) 271
3) 421
4) 692
2009_08_IA_04 Inequalities: Writing Systems of

An online music club has a one-time registration
fee of $13.95 and charges $0.49 to buy each song.
If Emma has $50.00 to join the club and buy songs,
what is the maximum number of songs she can

buy?

1) 73
2) 74
3) 130
4) 131

1900_03 PG_13  Locus
Find the locus of the center of a circle with a given
radius and tangent to a given circle a) internally, b)
externally.

81

82

83

84

1909_06_SG__08 Locus

Find all possible locations of a point that is
equidistant from two given points in space and at a
given distance from a third point.

1930 _01_PG_20 Locus
Construct the locus of the centers of circles tangent
to line m at point P.

1930_01_SG_24  Locus
What is the locus of points

a equidistant from two points? [3]
b equidistant from two intersecting planes?
3]

c equidistant from two parallel lines?

3]

d equidistant from three points not in one

straight line?  [3]
[Neither proofs nor drawings required]
1930 _06_PG_12 Locus

A circle rolls along a straight line; the locus traced
by the center of the circle is
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1930_06_PG_19 Locus
Locate one point in line DE that shall be equidistant
from the sides of angle ABC.

E
¢

1930_06_SG_05  Locus
The locus of points equidistant from the three
vertices of a triangle is a

1930_06_SG_22  Locus
What is the locus of the points

a ata given distance from a given point? [3]

b ata given distance from a given line? [3]

¢ equidistant from the sides of a plane angle? [3]
d equidistant from all points on a circle? [3]

1930_08_SG_02  Locus
The locus of points equidistant from the ceiling and floor
of a rectangular room and x feet from the front wall is a

1930_08_SG_23  Locus

It is desired to find the locus of all points in space (1)
equidistant from the vertices of a given triangle ABC and
at the same time (2) at a given distance d from side AB.

Describe the nature of each of the loci (1) and

a
2. [8]
b In general, what will be the required locus? [2]

c Under what condition would there be no locus?
[2]

1940 01_SG_10  Locus
Two points, A and B, are 25 inches apart. The
locus of points 15 inches from A and 20 inches
fromBisa....

91 1940 01 SG_19 Locus

The locus of points equidistant from three points
not in the same straight line is (a) a point, (b) a line
or (c) a plane. Which is correct, a, b, or c?

92 1940 06 PG_32 Locus

a) What is the locus of the vertex of the right
angle of a right triangle whose hypotenuse
is a given line segment? [1]

b) What is the locus of the vertex of angle C
of triangle ABC in which AB and the
median m upon AB are given line
segments? [1]

€) What is the locus of the vertex of angle E
of triangle DEF in which DF and the
altitude h upon DF are given line
segments? [2]

d) If the hypotenuse and the median upon the
hypotenuse of a right triangle are given, is
the triangle determined? Explain. [1,2]

e) Ifthree line segments, s, m and h, are
chosen at random to represent a side of a
triangle, the median and the altitude to that
side respectively, is it always possible to
construct the triangle? Explain. [1,2]

93 1940 06 SG_18 Locus

Indicate whether the following statement is true or
false.

The locus of points equidistant from two given
intersecting planes and at a given distance from a
fixed point on their line of intersection consists of
two circles.
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1940 08 _SG_24 Locus

Sate in full what the locus is in each of the
following: [No proof is required.] [10]

a The locus of points equidistant from the
three vertices of a given triangle.

b The locus of points equidistant from the
three edges of a given trihedral angle.

c The locus of all lines which make the same
angle with a given line at a point on the line.

d The locus of the centers of all spheres that
can be passed through two given points.

e The locus of points equidistant from two
given parallel planes and a given distance from a
straight line which is perpendicualr to one of the
planes.

195001 PG_18  Locus
Point P is on line m. How many points are there
which are 2 inches from m and 3 inches from P?

1950_01_SG_04  Locus
A plane bisects a sphere whose radius is 5 inches.
The locus of points 2 inches from the plane and 1
inch from the sphere consists of ... circles.

1950_06_PG_22  Locus
The locus of points equidistant from two
intersecting lines consists of (a) one point (b) one
line (c) two lines

1950_06_SG_10  Locus
The locus of points at a given distance from a given
line is (a) two lines (b) a cylindrical surface (c) two
planes

99
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1950 06_SG_14 Locus

Given two points, A and B, 6 inches apart. The
locus of points 6 inches from both Aand B is (a) a
straight line (b) a circle (c) a plane

1950 06_TY_10 Locus
Write the equation of the locus of points equidistant
from the points (4, 10) and (6, 10).

1950_06_TY_22  Locus
The locus of points equidistant from two
intersecting lines consists of (a) one point (b) one
line (c) two lines

1950_08 PG_21  Locus
The locus of the centers of circles tangent to both
of two given parallel lines is (a) a point (b) a line
(c) two lines

1950_08_SG_12  Locus
How many points are there which are equidistant
from all points on a given circle and also at a given
distance, d, from the plane of the circle?

1960_01_SG_20  Locus
The locus of points equally distant from two
intersecting lines and also at a given distance d
from their point of intersection is

(1) one circle  (2) two circles (3) two places (4)
four points
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1960_01_SG_25 Locus

Lines s and t are perpendicular to plane M. The distance between the lines is 6. Each locus listed in column | is
described briefly once and only once in column Il. List the letters a-e on your answer paper, and after each letter
write the number that indicates the description of that locus. [10]

Column |
a Locus of points at a distance of 4 from
both s and t
b Locus of points at a distance of 3 from
both sand t

¢ Locus of points at a distance of 3 from M

d Locus of points at a distance of 3 from
both sand M

e Locus of points at a distance of 3 from s, t,

and M

1960 _06_TWB_21 Locus

The locus of points at a given distance from a given
line consists of

(1) acylindrical surface

(2) two parallel lines

(3) aspherical surface

(4) two parallel planes

1960 _06_TWB_22 Locus

The locus of points equally distant from two
intersecting planes and also at a given distance
from a point on their line of intersection is

(1) onecircle (2) two circles (3) two points (4)
four points

1960_06_TY_06  Locus
Write an equation of the locus of points such that
the sum of the coordinates is 12.

1960_06_TY_12  Locus
Two points, A and B, are 7 inches apart. How
many points are there which are 10 inches from A
and 3 inches from B?

1960_06_TY_13  Locus
The locus of points equidistant from two given
concentric circles is a third circle. If the radii of the
given circles are 7 and 15, what is the radius of the
third circle?

(1)
(2)
(3)
(4)
(5)
(6)
(7
(8)
(9)

Column 11
a line parallel to s
two lines parallel to s
four lines parallel to s
one point
two points
four points
two circles
a plane parallel to s
a plane parallel to M

(10) two planes parallel to M
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1960 06_TY_16 Locus
Write an equation of the locus of points equidistant
from the points (7, 12) and (7, -6)

1960 06_TY_34 Locus
Given point O on line AB

a Describe fully the locus of points at a given
distance d from O. [2]
b Describe fully the locus of points at a given
distance s from AB. [2]
c How many points are there which satisfy
the conditions given in both a and b if

(1) d>s? [2]

(2) d=s? [2]

(3) d<s? [2]

1960_08_TY_03  Locus
How many points are there 3 inches form a given
line and also equidistant from two fixed points on
the given line?

1960_08 TY_10  Locus
Write an equation of the locus of points whose
abscissas are -2.

1970 01_TY_13 Locus
Write an equation of the locus of points equidistant
from the points A (0,0) and B (0,6).
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1970 01 _TY_24 Locus
The locus of points in a plane at a given distance d
from a given line in that plane is

(1) one line

(2) two lines

(3) one circle

(4) two circles

1970_06_SMSG_29 Locus

Line L is perpendicular to plane E. The set of all
points 5 inches from L and 2 inches from plane E
consists of

1) exactly two circles

2) one circle, only

3) two parallel lines

4) acylindrical surface

1970_06_TY_26  Locus
An equation of the locus of points which are at a
distance of 5 units from the origin is

(1) x=5

(2 y=5

(3) x?+y*=5

(4) x*+y*=25

1970 08 TY_21 Locus
Two parallel lines m and n are 4 inches apart. Point
A lies on line m. The total number of points
equidistant from m and n and 4 inches from A is
1
(2) 2
Q) 3
(4) 4

1980_01 S2. 23 Locus
Parallel lines | and m are 4 centimeters apart and P
is a point on line I. The total number of points that
are equidistant from I and m and also 2 centimeters
from point P is

11

(2 2

3) 3

40
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1980 01_TY_27 Locus
Parallel lines | and m are 4 centimeters apart and P
is a point on line 1. The total number of points that
are equidistant from I and m and also 2 centimeters
from point P is

M1

(2 2

3) 3

(4) 0

1980 _06_S2 04 Locus

What is the total number of points that are
equidistant from two intersecting lines and are also
a distance of 4 centimeters from the point of
intersection of the lines?

1980_06_S2. 26 Locus
An equation which represents the locus of all the
points 6 units to the left of the y-axis is

(1) x=6
(2) x=-6
(3) y=6
4) y=-6

1980 _06_TY_04 Locus

What is the total number of points that are
equidistant from two intersecting lines and are also
a distance of 4 centimeters from the point of
intersection of the lines?

1980 06_TY_33 Locus
Points R and S are 4 units apart.
a. Describe fully the locus of points
equidistant from R and S. [3]
b. Describe fully the locus of points d units
fromS. [3]
¢. How many points satisfy the conditions in
parts aand b simultaneously for the
following values of d?
(1) d=4 [2]
(2)d=2 [2]
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1980 _08 NY_26 Locus
Where does the point (-4,3) lie on the coordinate
plane?

(1) on the x-axis

(2) on the y-axis

(3) above the x-axis

(4) below the x-axis

1980 08 TY_19 Locus

A circle whose radius is 8 has its center at the
origin. The point whose coordinates are (5,5) must
lie

@ outside the circle

(2 inside the circle but not at its center

3 on the circle

(@) at the center of the circle

1980_08_TY_25  Locus
Lines |, and I, are parallel and 4 units apart. Point

P lies on line I,. What is the locus of points at a

distance 3 units from P and also equally distant
from1, and I,?

(1) one point

(2) two points

(3) one line

(4) two lines

1990 01_S2 19 Locus
How many points are equidistant from two
intersecting lines and 3 units from their point of
intersection?

11

(2 2

Q) 3

(4) 4

130 1990 01 S2 40

131

132

133

134

Locus
In a given plane, P is a point on line I.
a. Describe fully the locus of points in the
plane 3 units from line I. [3]
b. Describe fully the locus of points in the
plane h units from point P. [3]
¢. Using the loci described in parts a and b,
what is the number of points of intersection
for the following values of h?

(1) h=1 [1]
(2) h=3 [1]
3) h=36 [2]

1990_06_S2 24  Locus
An equation of the locus of points equidistant from
the points (0,6) and (0,-2) is

1) x=2
2 x=-2
() y=2
4 y=-2

1990 08 S2_12  Locus
Point P lies on line m. How many points are both 5
units from line m and 6 units from point P?

2000_01_MA 20  Locus
The distance between parallel lines £ and m is 12
units. Point Ais on line ¢. How many points are
equidistant from lines ¢ and m and 8 units from
point A.

1) 1
2) 2
3 3
4) 4

2000 01_S2 33 Locus

If point p is on line I, what is the total number of
points 3 centimeters from point p and 4 centimeters
from line 1?

11

(2) 2

(3) 0

(4) 4
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2000_06_MA_32 Locus

A treasure map shows a treasure hidden in a park
near a tree and a statue. The map indicates that the
tree and the statue are 10 feet apart. The treasure is
buried 7 feet from the base of the tree and also 5
feet from the base of the statue. How many places
are possible locations for the treasure to be buried?
Draw a diagram of the treasure map, and indicate
with an X each possible location of the treasure.

2000_08_MA 03 Locus

In the coordinate plane, what is the total number of
points 5 units from the origin and equidistant from
both the x- and y-axes?

1) 1
2) 2
3) 0
4) 4

137

138

139

2000 08 _S2 31 Locus

Lines | and m are parallel lines 8 centimeters apart,
and point P is on line m. What is the total number
of points that are equidistant from lines | and m and
5 centimeters from P?

1 1

2 2

3 0

(4) 4

2000 08 _S2 38 Locus
a. Draw the locus of points 6 units from the
origin and label it with its equation.  [3]
b. Draw the locus of points 6 units from the
x-axis and label it with its equations.  [3]

c. Following the rule (x,y) — (x+8,y),
graph the transformation of the locus in

part a, and label the graph with its
equation. [4]

2009_06_GE_12  Locus
In a coordinate plane, how many points are both 5
units from the origin and 2 units from the x-axis?

1) 1
2) 2
3) 3

4) 4



140 2009 06_GE_32

141 2009 08 GE_36

Locus

The length of AB is 3 inches. On the diagram below, sketch the points that are equidistant from A and B and
sketch the points that are 2 inches from A. Label with an X all points that satisfy both conditions.

Locus

On the set of axes below, sketch the points that are
5 units from the origin and sketch the points that
are 2 units from the line y = 3. Label with an X all

points that satisfy both conditions.

y
]
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1970_08_TY_16 Locus with Equations
Write an equation of the locus of points whose
abscissas are 3 less than twice their ordinates.

1970 08_TY_35 Locus with Equations

a. Using graph paper draw the locus of points
5 units from the origin. [2]

b. Write an equation of this locus. [2]

c. Verify that the point C (-3,4) lies on this
locus. [2]

d. Write the coordinates of the points at which
the graph intersects the x-axis. [2]

e. Write an equation of a tangent to the locus
at one of the points mentioned in part d. [2]

1980_08_TY_28 Locus with Equations
Which is an equation of the locus of points that are
equidistant from the points (4,2) and (8,2)?

(1) x=6

(2 y=6

3) x=12

@  y=12
1890_01_HA_09 Logarithms

What is meant by the base of a system of
logarithms; the modulus; the mantissa?
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1890 01 _PT 01 Logarithms

Explain the difference between the characteristic
and mantissa of the logarithm of a whole number
and that of a decimal fraction.

1890 01 _PT_02 Logarithms

The logarithm of 199 is 2.298853. Find the
logarithm of the fourth power of 199, and also of its
cube root and state the principles employed.

1890 _03 HA_09 Logarithms
Show that log. b to the base a multiplied by log a to
the base b = 1 for any values of a and b.

1890 _03_PT_03 Logarithms
The log. of 2 is .30103, and the log. of 3 is .47713.
Find the log. of 144.

1890 _06_AA_10 Logarithms

What system of logarithms is used in practical
calculations? What two logarithms are constant in
value whatever the system?

1890 _06_PT_03 Logarithms
Log 8 =.90309; log 12 =1.07918. What is the log

2,
of3.

1900 01_PT_05 Logarithms

Complete and demonstrate the following: a) the
logarithm of a quotient is equal to ..., b) the
logarithm of a root is equal to ....

1900 _06_AA_15 Logarithms
Given log 8 =.9031, log 9 = .9542; find log 15, log
600, log 4.

1900_06_PT_06 Logarithms

Prove that the mantissa of a logarithm of the
number represented by any sequence of figures is
independent of the position of the decimal point.

1909_06_AA_07 Logarithms
Given log2 = 0.30103, log3 = 0.47712, log7 =

0.84510; find the logarithms of 84, 81, «/7 and %
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1920 _01_IN_09b Logarithms
(1) Multiply, using logarithms: 27.3 x 0.96
(2) Solve for n: 4 =(1.04)"

1920_06_AA_04b  Logarithms
Using logarithms, find the value of n in the formula

_ 1 [ Mg _ _ _
n=—=-./—— when L=78.5, M=5468, g=980,
2L m

m=0.0065.

1920_06_PT_03b  Logarithms
By the use of logarithms find the value of

0.076 x 3/57.46

(2.34)?

1920_06_TR_03b  Logarithms
By the use of logarithms find the value of

0.076 x X/57.46

(2.34)?

1920_09_AA_07 Logarithms
Find by logarithms the value of

23.5

50 x =— x 4/2 x 1007 if log 2 = .3010
8.

1920 _09_IN_06b Logarithms
By the use of logarithms find the value of

\/ 0632 x 176.25

(.824)3

1920 09 PT_03 Logarithms
Find by the use of logarithms the value

_ 2 3
of\/( .00326)2 x 321.38

2.3017

1930_01_AA_02

Find by the use of logarithms the value of /375 to
the nearest tenth.

Logarithms

1930_01_IN_10 Logarithms
Find the value of log 7132 — log 7.132
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1930 01_IN_11 Logarithms
Given log n = 9.3316 — 10; what is the
characteristic?

1930_06_AA_08 Logarithms
If y = logyo 3, what is the value of 10% ?

1930_06_IN_13 Logarithms
How many figures or digits are there in the number

obtained by multiplying out 3°°? [ Log3 =.4771 ]

1930 _06_IN_16 Logarithms
Express Iog(a«/E) in terms of log a and log b.

1930_08_ AA 03  Logarithms
By the use of logarithms find the value of 22 to the
nearest million.

1930_08 _AA_04 Logarithms
If y = 10%, what is the value of y when x = log 3?

1930_08_IN_12 Logarithms
If x="%/10, find the value of log x2

1930_08_IN_13 Logarithms
Giveny = log x; if y is doubled, by what quantity is
X multiplied?

1940_01_AA_14 Logarithms
If x=log3, what is the value of 10%?

1940_01_IN_11 Logarithms
The logarithm of 234.3 is ...

1940 01 IN_12 Logarithms
The number whose logarithm is 1.6518. expressed
to the nearest hundredth, is ...
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1940 01_IN_25 Logarithms
The expression log Jais equal to (a) 2loga, (b)

1 1
5 loga or (c) Iog§ a.

1940_01_IN_28 Logarithms
Using logarithms, find, correct to the nearest
hundredth, the value of

a 3/.1632 [6]
tan42°
b 61 [

1940_01_IN_34c Logarithms

Explain why the following statement is in general
false:

loga

Togb =loga—logh [2]

1940_01_PT_04 Logarithms
Expressed to the nearest tenth, the number whose
logarithm is 2.5604 is ....

1940_01_PT_19 Logarithms
If logb = x, then log100b equals (a) 100x, (b) 2x
or (c) x+2.

1940 _06_IN_09 Logarithms
Find the logarithm of .06386.

1940_06_IN_10 Logarithms
Find, correct to the nearest tenth, the number whose
logarithm is 2.9358.

1940_06_IN_25 Logarithms
Log a’is equal to (a) log3a, (b)%logaor (c)
3loga.

1940_06_PT_05 Logarithms
Find, correct to the nearest hundredth, the number
whose logarithm is 1.7060.

1940_06_PT_11 Logarithms
b2

If loga = 4.2484 and logb = 3.1242, find Iog?
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1940 08_IN_04 Logarithms

2
Log &~ equals (a) 2loga + logb, (b) % loga — logb,
(c) 2loga— logh or (d) 2loga + logb.

1940 _08_IN_17 Logarithms
Find the logarithm of .03306.

1940_08_IN_18 Logarithms
Find correct to the nearest integer, the number
whose logarithm is 3.6593.

1940 08_IN_28 Logarithms
Find, correct to the nearest thousandth, the value of

408 x 3/tan 16°
37.5
[Use logarithms.]

[10]

1940 _08 PT_02 Logarithms
What is the number whose logarithm is .36983?

1940_08_PT_17 Logarithms

2
Log% is equal to (a) 2loga—b, (b) log2a— logb,
(c) 2a—bor (d) 2loga— logb.

1950_01_AA_13 Logarithms

2
Xy

Jz

If logx=a, logy=b, logz=c, express log in

terms of a, b and c.

1950_01_AA_14 Logarithms
Find log32 to the nearest tenth.

1950 01 IN_12 “Logarithms
Find the logarithm of 4.827

1950 01 IN_13 Logarithms
If logx = 2.8403, find x to the nearest tenth.

1950 01_TR_01 Logarithms
Find the logarithm of 2.768
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1950 01_TR_02 Logarithms
Find the number whose logarithm is 1.8099

1950_06_AA_27a  Logarithms
log, x

Prove that logyx = ———  [5]
log,

1950_06_EY_01 Logarithms

Find the number whose logarithm is 9.4356 - 10.

1950_06_EY_22 Logarithms
If log r + log s =log t, then (a) log (r +s) =log t
(b) r+s=t (c) rs=t

1950_06_IN_13 Logarithms
Find the logarithm of 8.324.

1950 _06_IN_14 Logarithms
Find the number whose logarithm is 9.4356 - 10.

1950_06_IN_25 Logarithms
Iflogr+1logs=logt, then
(@) log (r +s) =log t
(b) r+s=t

(©) rs=t

1950 _06_TR_09 Logarithms
Find the number whose logarithm is 3.3914.

1950_08_IN_05 Logarithms
Find the logarithm of 0.7352

1950 _08_IN_06 Logarithms
Find the number whose logarithm is 1.7416

1950_08_IN_25 Logarithms

If log N =k, then log 100 N equals @2+k
(b) 100 k () 2k

1950_08_TR_01 Logarithms

Find the logarithm of 3.064

1950 _08_TR_02 Logarithms
Find the number whose logarithm is 9.8914 -10
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1960_01_AA_42 Logarithms
Find logs 15.4 to the nearest tenth.

1960_01_AA_44 Logarithms
If y =3%and x = log, Y, find the value of a.

1960 _01_EY_05 Logarithms
Find the logarithm of 0.2247

1960 _01_EY_20 Logarithms
If x = log m, then x + 2 equals

(1) log m? (2) log 2m (3) log 100m (4)
log (m + 2)
1960_01_IN_06 Logarithms

Find the logarithm of 0.2247

1960_01_IN_07 Logarithms
Find the number whose logarithm is 2.8124.

1960_01_IN_20 Logarithms
If x =log m, then x + 2 equals
(1) log m? (2) log 2m (3) log

100m (4) log (m + 2)

1960_01_TWA_42 Logarithms
Find log, 15.4 to the nearest tenth.

1960_01_TWA_45 Logarithms
If ax = b**1, express x in terms of the logarithms of
aand b.

1960_06_EY_22 Logarithms

If T=10x?, then log T equals
(1) 1+2log x

(2) 1+2x

(3) 10+ 2 log x

(4) 20 log x

1960_06_IN_06
Find log 0.6638.

Logarithms

1960_06_IN_07 Logarithms
Find N if log N = 0.4226.
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1960 _06_IN_19 Logarithms
If log N®=9.3643 - 10, find log N

1960_06_IN_24 Logarithms

If T=10x2, then log T equals

(1) 1+2logx (2) 1+2x
log x (4) 20 log x

(3) 10+2

1960_06_TR_05 Logarithms
Find the antilogarithm of 1.3799.

1960_06_TWA_24  Logarithms

If logyo x = 1.5421, then 103542t equals
(1) 2+x (2) 2x

X (4) 100x

(3) 100 +

1960_06_TWA 46 Logarithms
Find to the nearest tenth the value of log, 5.

1960_06_TWA_47 Logarithms
Given A = Pe". Express r in terms of log A, log P,
and log e.

1960_08_EY_04 Logarithms
Find the number whose logarithm is 9.8472 1-10.

1960_08_IN_03 Logarithms
Find the logarithm of 29.06.

1960_08_IN_04 Logarithms
Find the number whose logarithm is 8.8472-10.

1960_08_IN_26 Logarithms

Log % is equal to
1 1
1) Togx (2)1-logx (3) &

4) 1-x
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1970 _06_EY_28 Logarithms
The expression 2logx — logy is equal to

2
1|0X_
1) 95

2X
2) log==
2 gy

logx?

logy

log2 + logx
logy

®3)

(4)

1970_08_EY_27 Logarithms
Find the value of N to the nearest hundredth, when
log N = 1.6697.

1980_01_EY_10

If n = 7.21 x 102, what is the numerical value of
logn?

Logarithms

1980_06_EY_03
a~/b
c

Logarithms

If x=

, the log x is equal to

@ Ioga+%logb—logc
(2) loga+2logb —logc
3 Ioga—%logb+logc
(4) loga—-2logb —logc

1980_06_S3_23
a~/b
c

Logarithms

If x= , then logx is equal to

1) Ioga+%logb—logc
2) loga+2logh—logc
3) Ioga—%logb+logc
4) loga-2logb - logc
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1980 _08_EY_35b Logarithms
If loggx = 1.2346 and loggy = 2.1680, find the value

of
(1) loggxy” [5]

@ Ioga% [5]

1990_01_EY_19 Logarithms
If log 3=xand log 5=y, then log 15 is equal to

(1) xy

X
(2) v
() x+y
(4) x-y

1990 01_EY_37 Logarithms
a. Using logarithms, find the value of

2/0.351 to the nearest thousandth. [4]

b. Iflog2 =xand log7 =y, express Iog\/g in
termsof xandy. [2]

c. Find the value of % log,16 + Iog4%. [4]

1990_01_S3 25 Logarithms

Xy .
is equal to

Log .

1 1
1) 0 logx + 0 logy — logz
2) % logx + logy — logz

3) % (IogxqL logy — Iogz)

1
5 logxy

4) logz
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1990 06_S3 26 Logarithms 247 2009 08 MB 11  Logarithms

If loga=xand logb =y, then log~/ab is

Banks use the formula A = P(1 +r)* when they

equivalent to compound interest annually. If P represents the
1) 1 +y amount of money invested and r represents the rate
2 of interest, which expression represents logA, where
2) 1 (x n y) A represents the amount of money in the account
2 after x years?
1
3) 5% 1) xlogP +log(1+r)
2) logP +xlog(1+r)
4) %xy 3) logP+xlogl+r
4) logP + logx +log(1 +r)

1990_06_S3_39c Logarithms
1

Using logarithms, find 4 * to the nearest tenth. [4]

1990_08_S3_22 Logarithms

If A= 2r?, which equation is true?
1) logA =logz+ 2logr

2) logA= 27r(logr)
3) logA=7z+2logr
4) logA=logz+log2+ logr

2000 _01_S3 41a Logarithms
Given: log2 =x
log3 =y

Express in terms of x and y: Iog%

log12

2000_06_S3_29 Logarithms
The expression log12 is equivalent to

1) log6 +log6
2) log3+2log2
3) log3-—2log2
4) log3- log4

2000_08_S3_22 Logarithms
The expression log4x is equivalent to

1) logx*
2) 4logx
3) log4 + logx

4)  (log4)(logx)



Logical Reasoning ... Midpoint

1 1970 06 TY 28  Logical Reasoning

If each of the statements AB < CD and AB = CD
leads to a contradiction, then AB > CD. This type of
reasoning is referred to as

(1) inductive

(2) indirect

(3) direct

(4) deductive

2 1980 01 _S2 30 Logical Reasoning
Which is the negation of the statement, “Larry is
old and Gary is not here”?
(1) Larry is old and Gary is not here.
(2) Larry is not old or Gary is here.
(3) Larry is not old and Gary is not here.
(4) Larry isold or Gary is here.

3 1980 01 _S2_ 41 Logical Reasoning
On your answer paper, write the letters a through e.
After each letter, write a valid conclusion for each
set of premises. If no conclusion is possible,
write "no conclusion."
a. Paulis tall or June is in bloom.
Paul is not tall. [2]
b. If Kate goes to the party, then | am not
going.
If I need a gift, then | am going to the
party. [2]
c. If I pass this test, then | will eat my hat.
I will eat my hat. [2]
d. Blue is my favorite color or the Yankees
are not my favorite baseball team.
The Yankees are not my favorite baseball
team. [2]
e. If you do not like the Olympics, you will
not go to Lake Placid.
You are going to Lake Placid. [2]

4 1980 06_S2_34 Logical Reasoning
Which is the negation of the statement, “No grass is
brown”?
(1) Some grass is brown.
(2) Some grass is not brown.
(3) All grass is brown.
(4) All grass is not brown.

5 1980 06_S2_44 Logical Reasoning
Given the following statements:
If Carol brings her umbrella, then the weather will
be summy.
If Carol goes to the movies, then the weather is not
sunny.
Either Carol goes to the movies or she plays tennis.
Carol brought her umbrella.

Let U represent: "Carol brings her umbrella."
Let S represent: "The weather is sunny.”

Let M represent: "Carol goes to the movies.”
Let T represent: "Carol plays tennis."

a. Using U, S, M, T and proper connectives,
express each statement in symbolic form. [4]
b. Using laws of inference, show that Carol

played tennis.

6 1990 01 _S2 25 Logical Reasoning
What is the negation of the statement “Some
parallelograms are squares”?
(1) All parallelograms are not squares.
(2) Some squares are parallelograms.
(3) Some parallelograms are not squares.
(4) All squares are parallelograms.

7 1990 01 _S2_ 42
Given:
Either the Lakers won the game or the Pistons won
the game.

If Isiah was in the game and Magic was in the
game, then Kareem was not in the
game.

If the Pistons won the game, then Isiah was in the
game.

Kareem was in the game.

Magic was in the game.

Logical Reasoning

Let L represent: “The Lakers won the game.”
Let P represent: “The Pistons won the game.”
Let I represent; “Isiah was in the game.”

Let M represent: “Kareem was in the game.”
Let K represent: “Kareem was in the game.”

Prove: The Lakers won the game.  [10]



8
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1990_06_S2_40
Given:

If | buy a shirt, then I will buy a vest.

If I do not have money, then I will not buy a vest.
Either I buy a shirt or | will not go to the dance.

I am going to the dance.

Logical Reasoning

Let S represent: "l buy a shirt."

Let V represent: "l buy a vest."

Let M represent: "I have money."
Let D represent: "l go to the dance."

Prove: | have money. [10]

1990_08_S2_42
Given:

If Kim and Lynette play soccer, then Glenda plays
golf.

If Glenda plays golf, then Helen does not play field
hockey.

Lynette plays soccer.

Helen plays field hockey.

Logical Reasoning

Let K represent: "Kim plays soccer."

Let L represent: "Lynette plays soccer.”

Let G represent: "Glenda plays golf.”

Let H represent: "Helen plays field hockey."
Prove: Kim does not play soccer. [2,8]

2000_01_MA_03 Logical Reasoning

Mary says, “The number | am thinking of is
divisible by 2 or is divisible by 3.” Mary’s
statement is false if the number she is thinking of is

1) 6
2) 8
3) 11
4) 15

11

12

13

2000_01_S2_41
Given:

If I save money, then | buy a car.

If I do not save money, then | will take the train.
If I buy a car and I buy a bike, then | need
insurance.

| do not need insurance.

| buy a bike.

Logical Reasoning

Let M represent: "l save money."
Let C represent: "l buy a car."

Let T represent: "I take the train.”
Let I represent: "I need insurance."
Let B represent: "l buy a bike."”
Prove: | take the train. [10]

2000_06_S2_41
Given:

If Mike is the catcher, then Robin plays first base.

If Uk-Hae is not in the lineup, Mike is the catcher.
If Edgardo plays second base and Robin plays first
base, then Luis is the centerfield