Math Team Grade 7

In order to be successful in the math team class you should be
able to do the following BEFORE you begin 7™ grade

Understand how to work each of the problems on the
tournament test

Understand how to work each of the problems on the Warm
Ups 1 through 3 and Workout 1

Convert from base 10 to other bases

Convert from other bases to base 10

Write numbers in scientific notation

Write numbers in standard form

Multiply and divide numbers in scientific notation

Change repeating decimals to fractions

Convert back and forth from fractions, to decimals, to
percents

Compute operations with integers (add, subtract, multiply,
divide positive and negative numbers)

Understand geometry terms (compliment, supplement, # of
degrees in a figure)

Calculate absolute value

Metric Units and Customary Units

Measures of Central Tendency (mean, median, mode, range)

TTK Quiz - SECOND DAY of SCHOOLI!




Math Team Grade 7 - Things to Know
Be prepared jo take a quiz on this material the SECOND DAY of school

Write each as a percent, decimal, and fraction.
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8,15, 17 heptagon 7 7 7 14
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dodecagon 12 12 12 54
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Exponents
02=0 2’=4 3%:9 47216 5%=25 67 =36
7i=49 9'=81 0% =100 122121 122=144 13%-169
1472196 15%=225  167=256 177 = 289 18% =324 197 = 361 20%=400
217 =441 257=625  30%-900  35°:-1226  40%=1500  45%-2025 55z 3025
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772343 8*=512 9°=729 10°-1000  w¥=1331 127 =1728  20°= 8000

Sguare Roots and Cube Roots

viz2 G =3 Vi6=4 25 =5 V36 =4 Va7 64 =8 VBiz9
V100 =10 VIZT = 11 Vidt=12 V189 =13 Vi%6 =14 725 =15 V256 =16

V289 =17 V572=18 V361=19 VAEID =20 VT =1 V8=2 iz7 =3 Ver-4
Y135 =5 V216 =6 Yi;Z =7 ¥5iz =8 V725:=9 Y1000 = 10

Formulas

Circle: circumference = 27r or md area =7t 7= 314 or 22/7

Triangle: area =% bh perimeter a+b+¢
Square: area = s? perimeter 4s
Rectangle: area=lw perimeter = 2| + 2w
Trapezoid: area = % h(b, + by}

Parallelogram: area = bh

Cube Yolume = & Sphere Volume = 4/3mr?
surface area = 65° Surface Area = 4mr?
Cone - Volume = 1/3 nr®h Cylinder Volume = mr?h

surfoce area = rs +ar’ Surface Arec = 2ur? + 2arh

Rectangular solid

T
‘«l {, surface area = Zlw + Zwh + 2lh

T

Interest = prt (Interest = principal x rate x time)
Distance = rt (distance = rate x time)

Percent of change = change/original

Prime Numbers between L and 150 2, 3,5,7, 11,13, 17, 19, 23, 29, 31, 37, 41, 43, 47,53, 59, 61, 47, 71,73,79,83.
89,87, 101, 103, 107, 109, 113, 127, 131, 137, 139, 149

Factorials
Q=1 i 2=2 3l=g a1 =24 5= 120
&l=720 7125040 8t = 40320 91= 362,880 10l = 3,628,800 nf = Ix2x3x...xn




Cedar Ridge Middle mn:oc,_ ) Sixth Grade Test {Oct. 2015)

1.} Which of these numbers is the smallest?
A. 0.42 B. 4/10 C.42/50 D.21/50 E. NH

2) Rebecca takes 30 minutes to cut a stick of bambaoo into 6 pleces. How long does it take har to
cut ancther stick into 8 pieces?

A, 45 min B. 120 min C. 48 min L. 40 min E.NH

3. Express the decimal sum as a reduced fraction.
0.2+1.105+.055

A B. C. D. E. NH
4.} Evaluate -

Al a4 B.-64 .12 D.-12 . E. NH
5. What is the perimeter of a square if the area is 163 ?

A. 52 cm B.13 e¢m C.42.25cm D.26 em E. NH

6.} A rectanguiar prism has a length of 4.5 centimeters, a width of 2 centimeters, and a height of
1.5 centimeters. What is the surface area?

A. 8cmsqg B. 13.5em sy C. 18.75 cm sq D.37.5emsg E. NH

7)) The distance from Birmingham to Mobile is 3.5 inches on a map. If the map scale is 1/2 inch=30
miles, what is the distance in miles?

A 210 miles B. 21 miles -C. 1.75 miles D. 10.5 miles E.NH

8.) A pizza recipe calls for cup of sauce. If you tripled the recipe, how much sauce would you need?
Express your answer as a decimal.

A, 0.25¢ B.2.25¢ C.075¢ B.1.75 ¢ E. NH

a.) Find x:

40

A.95% B. 280° C. 100° D. 90® E. NH

10.) Evaluate x{y)-x+z ifx=2,vy=3,andz=10
A -6 8.14 c iz D.-18 E. NH
11} Corey’s dad gave him $20. He also saves 55 each week to buy video games. Write an Inequality

to find the number of weeks Corey must save, so that he has at least $150.
A, 20{5+w)z150 . B.5w+20=215¢ C.5w+202150 D.20+5+w=150 £.NH

12}  Brady went to the mall with $75. He spent $5 on lunch, $13 for a CD and $12 at the arcade.
What percent of his money was [eft? .

A 40% B. 45% C.75% D. 60% E.NH

13.) Last waek Sara walked to Aby’s house three times along a path that is 0.8 miles. She returned
home each time on a shortcust that is three guarters of a mile. How many miles total did Sara walk?

A.1.55 B.4.55 €.3.15 D.7.05 E. NH
14)  Whatis 20% of 21007
A.30 B. 630 . 63,000 L.70 E. NH

15.) "Find the positive difference of the parimeter and the area of the trlangle.

A, 5.5 B.5.875 c.5 D.7.75 . E.NH

16.) A tornade warning began at 11:45 p.m. one night and ended 3,480 seconds later. At what time
did the warning end? .

A 12:43 AM. B. 12:43P.M. C. 12:44 P.M. 0. 12:44 AM E. NH

P

17.} What is the interquartile range of the data set?

37,47,50, 44,47, 38,42, and 47

A 47 8.39 .8 D10 E. NH



18.} A rectangular storage room is 21 feet long by 18 feet wide. Find the number of cubic feet of space
the room occupies if it is 9 feet hight.

A 342 B. 3,402 C. 387 D. 3,240 E. NH

19.) The length of a kitchen wall is 24 2/3 feet long. A border will be placed along the wall of the
kitchen, If the border caomes in strips that are each 1 % feet long, how many strips of border are neaded?

A. i5 B.i4 c7 ) D.8 E. NH
20.)  Wwhatis the upper quartile of the given data set.

58,58,69,61,61,63,72,67,68,60,67
A 67 , B. 69 c.72 D.68 E. NH

21)  Order from least to greatest. 1/3; 33% ; 0.8; 5/6

A 33% ; /3 ; 08 ; 5/6
B. 1/3 ; 08 ; 5/6 ; 33%
C. 33% ; 1/3 ; 5/6 ; 08

D. 33% ; 5/6 ; 1/3 ; 068
E. NH

22 ) Write an equation to represent the function represented in the table.

Input, X 1 2 3 4 5
QOuiput, ¥ 2 15 22 29 36
Al X= B.y=x+7 Cy=T7x+l D.y=5x+3 E.NH

23.) Lori 1s filling a small pool In her yard. After 3 minutes and 15 seconds the paolis only ful
can hoid 300 gallons, how much longer will it take to fill the pool?

A. 16 min 25 sec B. 16 min i5 sec C. 15 min 75 sec 0. 2 hrs 15 min E.NH

24.) Cindy is making a guilt that is 48 inches wide by 72 inches long. He wants the entire quilt to be
composed of a patiern of rectangles. If each rectangle is 8 inches wide and 12 inches long, how many
rectangles will fit on the quilt?

A 432 B. 283 C.35 D.172.8 E. NH

25.) Maria has 64 flowers, She makes 8 bouguets with the flowers. How many houquets of flowers will
she have if she has 80 flowers? i '

A3 B. 16 : C.640 D.1C E. NH

TB1,) Find the mean absolute am,.._m,zo: for the set {34, 32,30,27,38}.

TB2.) The middle school s holding tts annual awards kanguet in the auditorium, In the first row, there
are 10 seats. Each additionz! row has 4 more seats than the previous row. If there are a total of 8 rows

how many seats are there?

TB3.) Laura can paint plywood at a rate of 3.2 square feet par minute. How many minutes does it take
her to paint both sides of a 4 foot by 8 foot piece of plywood?



Changing decimals to fractions

59
As=22 o2

100 20

3
3==—

100

42 21

142= ppoa T

Changing fractions to decimals

1 1#-18 -
=01 Hmlpé =18
7 3 315
0 =07 - %l3.000
-2y
Hgn_uopa 101 w0
-5k
Y48
Adding fractions - 4o

Find common denominator O
then add numerators

1 +H _21+531 5
32 3z &
12 31+25 3410 13
S o Te— = =—
5 3 53 15 15
1, .1_4 , 11 20433 _ 53
”_.|+N|n|+Fu =—=
wm 5 5 15 15
W‘
15
Subtracting fractions

Find common denominator

then subtract numerators
101 131-41 9

4 13 132 52
11 7-6_ 1

8 7 *N %N

Percent

Percent means out of 100

60% =60. =

= J5, % 75 4

0 Find Yhe *fe,

miavs pne Aglinus
40 e yight

2 ﬂﬁ.ﬁmm

115% = 1.15 (as decimal)
72%=.72
3% =.03

_<:.__n_u_< ,a_.mn»_osm

Dividing fractions

Flip and multiply

Negative Numbers {Integers}
Adding - if signs are the same —
add and keep the same sign
1+2=3

S1+-2=-3

5+6=11

S+-6=-11

S+6=1

5+-6=-1

Adding — if signs are different —
subtract and take the larger
sign

S5+3=-2

7+-1=6

-19+3=-16

Subtracting - Change the
subtraction sign to addition and
change the 2" sign to the
opposite —then follow mag_ﬂ_cz
rules

5—3=-5+-3--8
b--3=6++3=9
-7-3=-7+-3=-10

Multiplication and Di
f the sigrs are the same =

If the signs are different =
negative answer
-25+5=-75

25+ -5=-5

5-3=-15

5--3=-15

Supplement of an angle
(subtract from 1807}

_MD—.I :D_uu 400
uwet

180-110=70

_ B07- %0 ¢ jon®
80"

180-80 = 100

Complement of an angle
(subtract from 90°)

ad- 5= ye®
50°

90-50 =40

ag - o= 30
ga

90-60 =30

Percent Equations

is - %

of 100

What is 25% of 50

is 25

50 100

Lise cross products to solve
50 x 25 = 100x

125 = 100x

125 =x

Exponents (See TTK)

22 =4 A0=1
3#=27 - 5l =5
37+33=35
ww.ww = wm

Cross Multiply
12 _x

18 12
12-12 =18
144 =18x
8=x

To find the number of degrees

in a figure with n sides
[n-2)1R0

3 sided figure - D

{8-2)180 -

180

4 sided figure - M _

(4-2}180
360 |

i

mmamm figure — O
!

{6-2)180
720

Metric Units

1000 milliters =1 liter
1000 Liters = 1 kiloliter
Liters — capacity
Grams - weight
Meter - length

I means .001
Centi means .01
Kilo means 1000

x less than y is represented as
y—x

Arrangements
Team =4-32-1=24

Chair = 5-4-3-2-1=120
Ways to arrange COLLEY
# of letters

Repeated letters

Ways to arrange MATHTEAM

&l
y)

# of letters

8l
Repeated letters 21212]

ugiz0

Central Tendencies

Mede = number that appears
the most

Mean = average

Median = number in the middle
once in numerical order

Range = largest minus smaliest

Absolute value _n_om_gm
distance

18] +]6 —13]

|81 +]-7]|

8+7=15

Square Roots {see TTK}

Vie=4 Nmm =17
V1Z1=
V6i=8
V27=3

214 5

=2
=2
2

Customary Units
8floz=1¢cup

2 cups = 1 pint

2 pints =1 quart
4 quarts =1 gailon

Distance

1vard = 3 feet
12inches = 1 foot
5,280 feet = 1 mile

— = 30

: Soug



Scientific Notation - a way to write numbers using powers of 10. You
write a number in scientific notation as the product of the 2 factors.

Ex. 7, 500, 000, 000, 000 = 7.5 x 10* (2™ factor is a power of 10)
(1% factor is between
1 and 10)

Example 1: Write in scientific notation:
4@— move the decimal point to get a decimal between 1 and 10
{6 places left)
4.2 - Drop the zeros after the 2
4.2 x 108 - you moved the decimal point 6 places (left)
Use 6 as the exponent of 10
Example 2: Write in scientific notation
D@E_OE? - move the decimal point to get a number between 1 ang 10
(5 places right)
7.9 —drop zeros before the 7

7.9 % 10— You moved the decimal peint 5 places {right)

Use -5 as the exponent of 10

Practice

A, Write each in standard form .
1.) 89xic® 2.) 8,94 x 107 3.} 6.0502 x 10°

4.)2.75 x 10% 5)7.2x10* 6.} 1.2 %106

Base Numther Practice

Exampie 1: Convert to basé 10

423245 = 1o Pattern is multiply by the base then add......

Begin by 473245 4x5 =20 '

J}H# ,-;/ 204222

Then multiply by 5 and add the next number 22x5 = 110
110+ 3 =113

Continue the pattern

1135 = 565

565+ 2 =567

567x5 = 2835

2835 +4 = 2839

Answer 283949

Example 2: Converting from base 10 g) 2839 |y
283830 = Gl
0 5 /_,_,,/-—"‘7

» Begin by drawing a box and placingm/ehg;e number on the
outside. \% €

» Divide - putting the guotient below and the remainder on the
right

= Continue the pattern until your quotient is less than the base
number 5

* Read the answer from bottom up 423245 5 \ 2939 |4 A

B, Write each in scientific notation

7.) 8,500,000,000 8.) 555,900,000 9.}0.0056

10.) 0.000006

11.) 0.209 12) 0.00000725

C. Crder from least to greatest: ’

13.) 109, 108, 105, 106, 10°

14.} 16 % 105, 2.3 x 10%2, 0.065 x 10

15.)253 %10, 3,7 x 10°%, 12,9 x 107

D, Multiply

16.} (2.3 x 10%(5 x 107}

17.) (3 x 108)(3.6 x 10°%)

18.) {4.3 x 103)(2 x 10%)

E. Divide

19)

2.17 % 107
7 x 1408

1. 1215 =

3.101101; =

5. 25305 =

7.1101101; =

11,

54 -

27 =

76 =

24 =

36 =

344 x1073

20} w105

Converting to Base 10

10 2.2540114= 10
10 4.101101111. = 10
19 6 123123173 = 10
__ 10 8 1000000;=
Converting from Base 10
5 2.72= 2
. 4, 61050:= 9
0 6.726= 5
2 8. 1024 = 2
3 10,5280 = 2
p 12.324= :

10




Repeating Decimals Practice

Change the following decimals to fractions

Repeating Declmals

3)0.6

1) 6.5

Example 1: Change 0.45 to a fraction

Step 1 - count the number of digits under the repeat bar (4 and 5 - so

there are 2)

5)0.45

8)0.36

Step 2 - Place the number under the repeat bar as your numerator.
For every digit under the repeat bar, place a 9 in the denominator

9) 0,72

740,25

45

99’

12) 0.891

11) 0.873

10) 0.125

45 49 _ 5
T

99 +9

Step 3 —Reduce

O

15} 0.52

14) 0,778

13)0.625

Example 2: Change. 264 to a fraction

Step 1~ Subtract any number not under the repeat bar from the

18) 125.152

17) 17.82

16)7.6

entire decimal number to get your numerator. So subtract 2 from 264

te get 262

Step 2 - count the number of digits under the repeat har (6 and 4 so

there are 2}. This is the number of 9’s you will put in your

dencminator

Step 3 - Count the number of digits not under repeat bar— 2 so _there
Is 1}, This is the number of O's you will put In your denominator

Step 4 —reduce

131
495

262+ 2

990 =2

Warm-Up 1

Yoselin purchases 3 dozen tomatoes for $6.66. AT this rate, how
much will 10 dozen tomatoes cost?

L3

2 54in One square has a perimeter of 40 inches, A second square has a perimeter of
36 inches. What is the positive dif ference in the areas of the two squares?

Outcame | # of Occurrences
3. % A stendard six-sided die was rolled 50 fimes, and 1 14
the outcomes are in the table shown. What percent
of the rolls resulted in a prime number?

Ll EE 0 BN LR LN
o e o

4, factors How many factors of 1000 can be divided by 20 without a remainder?

5. urits The square shown is divided into 4 cangruent rectungles. Tf the
perimeter of the square is 144 units, what is the perimeter of one
of the four congruent rectangles?

6. Tuwo infegers have a difference of ~18 and a sum of 2. What is the product of the
Two integers?

7. The median of a set of consecutive add integers is 138, If the greatest integer in
the set is 145, what is The smallest infeger in the set?

8. infegers  Among all three-digit integers from 100 to 400, how many have exactly one digit
that is an 82

2. games - Ben and Dan are twe of the members on the school's chess team. In a

” fournament ggainst their rival team, Ben played exactly 1 out of every 4
games, Dan, who played more games, played 14 games. Wher is The largest
number of games the team could have played?

10, miles Peter Pedals rode his bike o total of 500 miles in five days.
Each day he rode 10 more miles than he had ridden on the
previous day. How many miles did Peter ride on just the fifth
day?
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i iriangles

2. 3q feet

8. students

b, points

7. units

9. years
old

10, sq inches

24

Em-...:__.c_o 2

A pattern of equilateral triangles wiil be made from

matchsticks, as shown. One whele matchstick is used

per side on each triangle. If the pattern is extended - w o
and uses exactly 77 matehsticks, how many triangles
will be formed?

The ratio of the length of a rectangular room to its width is 5:3. The perimeter of
the reom iz 48 feet. What is the area of the rcom?

What is the greatest perfect square that is a facter of 7172

A standard six-sided die with its faces numbered 1 to 6 is rolled once, and ¢ dime
is Tossed once. What is the prebability of rolling & number less than 3 and tossing a
fail? Express your answer as a common fraction.

Ina recent survey of 300 students, 152 students had at least one dog,
120 students had ot least one eat, and 46 students had at least one car
and at least one dog. How many of the surveyed students did not
have either a cat or a dog?

Alicid's average scare on her five tests is 88 points. The score range for each test
ig O peints to 100 points, inclusive. What is the lawest possible score that Alicia
could have earned on one of the five tests?

The humerical value of a particular square’s area is equal To the numerical value of -
its perimeter. What is the length of a side of the squore? ’

When converted te be in the same unit of measure, whart is the ratio of 4 cm to
1km? Express your answer as a ¢ommon fraction,

In 30 years, Sue will be 4 times as old as she is now. How old is she now?

A legal-sized piece of paper measures 8.5 inches by 14 inches. A onigginch barder of
paper is cut of f from each of the four sides, How many square inches have been cut
of f? .

MATHCOUNTS 2008-2009

Warm-Up 3

1 degress  Angles A and B are supplementary. If the measure of angle A is 8 Times angle B,
what is the measure of angle A?

In a certain sequence of numbers, each number after the first is 3 fese than twice
the previous number. If the third number in the sequence is 51, what is the first
number of the sequence?

3.3 Raymand buys ifems to sell in his store. He prices each item to ba 25%
more than the whalesale cost, What price should he put on an item with a

. wholesale cost of $39.007

Starting ot the Town of Euler and traveling 40 miles to the town of
Pythagoras, Rashid travels at the rate of 2 miles every !5 minutes.
Returning from Pythagoras to Euler, he fravels 2 miles every 3 )
minutes. What was Rashid's average speed, in miles per hour, for the
entire Trip? Express your answer as a mixed number.

5, uhits

The ratio of the length of the sides of square ABCD to the length of the sides.
of square PQRS is 3:1. Tf the area of square ABCD is S square units, what is The
length of side PS?

— Sevencards 2ach cantaining cne of the follewing letters C, B, T, A, E, M and H are
placed in a hat, Each letter is used only once. Sty will pull four cards out of randem
and without replacement. What is the probability that Stu pulls out M, A, T, Hin
this order? Express your answer as o common fraction,

7. If xand y are positive infégers with x + y < 40, what is the largest possible product
Xy?

8. points - Congider the rectangular region with vertices at (5, 4), (-5, 4), (-5, ~4) and .“.m& -4},
How many points with integer caordinates will be strictly in the inferior of this

rectangular region?

A ball is dropped straight down from g height of 16 feet. If it

Q. feet
. bounces back each fime to a height ane-half the height from which
: it last feli, hew far will the ball have traveled when it hits the fioar
ﬁ. for the sixth time> .
10. [ degress What is the degree measure of an interior angle of a reguler pertagon?
i
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