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Arithmetic
Self-study Packet 
1. Mystery: Problem solving

2. Geometry: Area and perimeter of polygons 

3. Number Theory: GCF, LCM, prime factorization 

4. Arithmetic: Fractions, terminating and repeating decimals, percents 

5. Algebra: Word problems with 1 unknown; working with formulas; reasoning in number sentences 
For current schedule or information, 

see http://www.imlem.org
Meet #2 – Arithmetic

Ideas you should know:
Multiplying fractions:
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 EMBED Equation.3  [image: image7.wmf]
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Reciprocal: Multiplicative Inverse.  
Reciprocal of 3 = 1/3.  Reciprocal of 2/7 = 7/2.
Divide by Y = Multiply by reciprocal of Y
Adding Fractions – common denominator
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What do you mean by “of” ?
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Fraction in Lowest Terms       
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Repeating decimal equivalent: 
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103/999 = ?      
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0.17171717… = ?    
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 0.51111… = 
[image: image20.wmf] = ?       1/9 = 0.11111…   1/90 = 0.011111…


0.51111…. = 1/2 + 1/90 = 45/90 + 1/90 = 46/90 = 23/45

Improper Fraction 
[image: image21.wmf]           Mixed Numeral
2½ 
≡ Mike is 50% taller than Bob: This means he’s 1.5 times as tall, not ½ as tall!  

“I ate 50% as much as you” = half as much.  
“I ate 50% more than you” = 1.5 times as much
“I ate 100% as much as you” = same
“I ate 100% more than you” = twice as much
“I ate 200% more than you” = 3 times as much
“I ate 50% of you” = well, nevermind.

≡ The price is 1/3 higher: The price is 1+1/3 as high.  If the original price was $30, then 1/3 higher means it’s $40. 

“What fraction is this repeating decimal?”

Another way to figure it out:
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 EMBED Equation.3  [image: image23.wmf]
If digits before the repeating pattern:


[image: image24.wmf]
“15th digit in the decimal expansion of” problems

What is the 15th digit of the decimal expansion of 1/7?  1/7 = 
[image: image25.wmf] You could just write it out and count digits.  Another way is to say digit 3 is 2, and every 6th digit after that is also a 2, and 15=3+6x2, so it’s also 2.

What is the 601st digit of the decimal expansion of 2/7= 
[image: image26.wmf]?
Answer: It’s 600 digits past the 1st, so it’s the same as the 1st, or 2.

“What is 2/3 of 25% of 3/7 of 4/9 of 81” problems

These are simply multiplication – with a lot of cancellation usually.


[image: image27.wmf]  Rewrite 25/100 as 1/4, cancel 3’s and 4’s:


[image: image28.wmf]  or 
[image: image29.wmf] and also cancel 9s from 1/9 and 81, and so we get 2x9/7 or 18/7 or 2 4/7.

Adding or subtracting repeating decimals

If you have 0.33333… plus 0.11111… you get 0.44444… which makes sense if you look at them as fractions: 3/9 + 1/9 = 4/9.  It’s tricky if the two repeating patterns have a different length:  

From the 1999 meet: What is 
[image: image30.wmf]?  Answer: Write 0.2… as 0.22… and then it’s 51/99+22/99 = 73/99 or 0.737373…

Dividing repeating decimals

This seems harder, but you can often do it in your head using fractions:

What is 
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1.  What is 35% of 0.4 of 
[image: image33.wmf] of 
[image: image34.wmf] of 625? 

Hint:The word of here means times, so you multiply the terms.  35% of course is 35/100.  This is simpler if you first eliminate common factors in the numerators and denominators, such as 35 / 14 both having 7 as a factor.

2.  Find the fraction in lowest terms that is equivalent to the repeating decimal 
[image: image35.wmf].  

Hint: Note the bar is only over the 7.  If X=the value above, then what is 10X?  Now you have a simpler repeating decimal on the right.

3.  What is the 39th digit in the repeating decimal equivalent of 
[image: image36.wmf]? 
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1.   It is helpful to rewrite all quantities in fraction form. The percent can be written as 
[image: image37.wmf], which reduces to 
[image: image38.wmf].

The decimal 0.4 can be written as 
[image: image39.wmf], which reduces to 
[image: image40.wmf].  Since the word “of” means multiply, we can rewrite the expression as 
[image: image41.wmf].  Now we can reduce by cancelling common factors, until we get 2 ( 25 = 50.   

2. We use a clever bit of algebra to convert a repeating decimal to a fraction.  Let’s say 
[image: image42.wmf].  Then 
[image: image43.wmf] and 
[image: image44.wmf].   Now we subtract one equation from another as shown below:
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Dividing both sides of the equation by 90 and simplifying, we get:
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3.  After the digit 3 in the tenths place, the decimal expansion of 5/14 has a six-digit repeating cycle, as shown at left.  This means that the 39th digit in the repeating decimal will actually be the 38th digit in the repeating part.  Since 38 = 6 ( 6 + 2, it will be the 2nd digit in the cycle, which is a 7. 
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1.  What is 
[image: image47.wmf]% of 
[image: image48.wmf] of 25% of 
[image: image49.wmf] of 720?

Hint: All math whizzes know that 87.5% is 7/8, and 25% is 1/4.  Now multiply all the fractions.

2. What number is 
[image: image50.wmf]% greater than the repeating decimal 
[image: image51.wmf]?  Express your answer in simplest terms.  

Hint: Math whizzes know 83 1/3% is 5/6.  5/6 greater means multiply by 1+5/6.  What fraction is 
[image: image52.wmf] equivalent to?

3.  During the 48 hours from 9:00 PM on Friday to 9:00 PM on Sunday, Laura spent 
[image: image53.wmf] of her time sleeping, 
[image: image54.wmf] of her time raking leaves, 
[image: image55.wmf] of her time reading a book, 
[image: image56.wmf] of her time working on her science project, 
[image: image57.wmf] of her time riding in the car, and 
[image: image58.wmf] of her time watching television.  How many hours in this time period remained for all other activities?
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1.  First, we might want to convert the percentages into fractions:   

 EMBED Equation.3  
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 and 
[image: image60.wmf].

The word of means multiply, so we can translate the English to the following numerical expression and cancel common factors to find the final product:
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2. Suppose 
[image: image62.wmf], then 
[image: image63.wmf].  Subtracting the first equation from the second, we get: 

 EMBED Equation.3  
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Solving for x, we get: 
[image: image65.wmf].  An increase of 
[image: image66.wmf]% will include all 100% of the original, so the new quantity will be 
[image: image67.wmf]%, or 
[image: image68.wmf], of the original amount, which in this case is 
[image: image69.wmf].  Multiplying these two quantities, we get:
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3.  Laura spent 16 hours sleeping, 6 hours raking, 4 hours reading, 3 hours working on her science project, 2 hours riding in the car, and 1 hour watching television.  That accounts for 16 + 6 + 4 + 3 + 2 + 1 = 32 hours.  She still had 48 – 32 = 16 hours for all other activities.
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1.  What is  
[image: image71.wmf]of 40% of 
[image: image72.wmf] of 0.7 of 90?

Hint: Write everything as a fraction and multiply.

2.  Simplify  
[image: image73.wmf]
Hint: Convert each to how many 99ths and then divide two fractions.  Or, notice a common factor in 78 and 91!

3.  What fraction, in lowest terms, is 65% greater than 
[image: image74.wmf]?
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1.  Converting the word of to multiplication and all the values to fractions, we get the expression: 
[image: image75.wmf] .  Reducing and cross cancelling, we get:


[image: image76.wmf]= 14.

2.  Repeating decimals can be converted to fractions as follows:

We can now solve the original problem as follows:
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3.  65% is the same as the fraction 
[image: image78.wmf], which can be reduced to 
[image: image79.wmf].  If the fraction 
[image: image80.wmf] were to increase by 13 parts for every 20 parts, then there would be 13 more 39ths, for a total of 
[image: image81.wmf].  This fraction can be reduced by a common factor of 3 to 
[image: image82.wmf].
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1.  What fraction is 

% greater than 

? 

Express your answer in lowest terms.

Hint: What is 33 1/3% more than 3 of anything?

2.  Simplify the expression:  

.  Write your answer as a fraction in lowest terms.

Hint: Write each as a fraction, then divide.

3.  How many simple fractions of the form 

, where n is a natural number and 

, have a decimal equivalent that eventually goes to repeating 3’s?

Answers

  1.  _____________

  2.  _____________

  3.  _____________
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	Answers

1.  


2.  


3.  5
	1.   Some students may notice that 

% of 

 has got to be 

 since it’s one of three equal parts.  Thus 

 is the desired fraction that is 

% greater than 

.  Otherwise, one could multiply the fraction 

 by the fraction equivalent of 

%, which is 

.  Thus, we get 

.  

2. Repeating decimals can be converted to fractions as follows:  Let x = 

 and 

.  Then we have 

 and 

.  This means that 

, or 

.  Similarly, let

 and 

.  Then we have 

 and 

.  Thus 

, or 

.  We can now rewrite our original fraction 

 as 

 and simplify as follows:  

.

3.  In converting fifteenths to decimal equivalents, we find that the factor of 5 poses no problem in our base ten decimal system.  It is the factor of 3 that causes repeating digits.  Of the fifteen values of n to be used as numerators, five of them will result in terminating decimals, 5 will result in repeating 6’s, and five (5) will result in repeating 3’s.  The five with repeating 3’s are:



, 

, 

, 

, 
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1.  What fraction is 25% greater than 
[image: image83.wmf]?  Express your answer as a fraction in lowest terms.

Hint: 25% greater = multiply by 1.25 or 5/4.

2.  Find the fraction in lowest terms that is equal to the repeating decimal 
[image: image84.wmf].

Hint: How many 99ths and simplify..

3.  What is the 37th digit in the decimal expansion of 
[image: image85.wmf]?

Answers

  1.  _____________

  2.  _____________

  3.  _____________
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	Answers

1.  
[image: image86.wmf]
2.  
[image: image87.wmf]
3.  2
	1.  To find the fraction that is 25% greater than 2/3, we could first find out what 25% of 2/3 is and then add that amount to 2/3.  Doubling both numerator and denominator of 2/3 gives us 4/6.  Now that we have 4 equal parts, we can see that 25% of 4/6 is1/6.  Adding 1/6 to 4/6 gives us 5/6.

2.  The trick for finding the fraction that equals a repeating decimal is as follows:  We set our repeating decimal equal to x and figure that if 
[image: image88.wmf] then 
[image: image89.wmf].  Next we do a big subtraction which gets rid of the repeating part:


[image: image90.wmf]
Now we can see that 
[image: image91.wmf].

3.  All simple fractions will either terminate or repeat and this one will definitely repeat.  We don’t want to continue dividing 
[image: image92.wmf] out to the 37th decimal place, so we first need to find out what the period is of the repeating decimal.  This will have to be done by hand, but students should notice that the pattern begins to repeat after the 6th place.  This means we will get the same six digits six times in a row and the 37th digit will be the first digit in a new cycle of the same pattern.  The first digit of the pattern is 2. 
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A
Note: An expression written In the form A/B means §

1) simplity: 35 + 14 + 0665. + TS% + 02 + 13

Express your answer as a mixed numeral in simplest form.

2)  Whatis the 67th digit of the repeating decimal value of 5/7 2

3)  Whatis ¥4 of 30% of S8 of 0.4 of 3607

ANSWERS
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Hint: How many of the 48 hours were spent sleeping?  How many raking?





Answers


  1.  _______________


  2.  _______________


  3.  _______________








Answers





1.  14





2.  �EMBED Unknown���





3.  �EMBED Unknown���





Answers


  1.  _______________


  2.  _______________


  3.  _______________
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Answers





1.  50





2.  1





3.  16





Solutions are on the next page.


Hints were not part of the original meet.
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Hint: Just do the division until you see a pattern, then extend the pattern.





Answers


  1.  _______________


  2.  _______________


  3.  _______________
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Hint: Make a list of numbers from 1 to 15 and try them all.
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Hint: 65% greater means it is indeed greater – multiply by 1.65, but what fraction is that?
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Answers





1.  50





2.  � EMBED Equation.3  ���





3.  7
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Writing fractions of fractions 
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Hint: Divide and look for a repeating pattern.








Cancel before x for speed





÷?  Flip, then x





2








M2C4
5
Arithmetic

_1067022748.unknown

_1191519771.unknown

_1191659075.unknown

_1191660494.unknown

_1191661164.unknown

_2084562039.unknown

_2084579979.unknown

_2084618340.unknown

_2084580147.unknown

_2084579959.unknown

_1191662917.unknown

_1191662969.unknown

_1191662877.unknown

_1191660612.unknown

_1191660646.unknown

_1191660556.unknown

_1191659594.unknown

_1191659829.unknown

_1191659470.unknown

_1191615729.unknown

_1191616360.unknown

_1191617298.unknown

_1191658844.unknown

_1191617092.unknown

_1191616163.unknown

_1191527984.unknown

_1191528469.unknown

_1191615666.unknown

_1191528570.unknown

_1191528458.unknown

_1191528417.unknown

_1191523380.unknown

_1191523766.unknown

_1191521702.unknown

_1191522877.unknown

_1191521643.unknown

_1067083784.unknown

_1191447553.unknown

_1191518150.unknown

_1191519713.unknown

_1191518140.unknown

_1067083986.unknown

_1067084136.unknown

_1067856423.unknown

_1067856469.unknown

_1067856511.unknown

_1067856448.unknown

_1067856402.unknown

_1067084046.unknown

_1067083888.unknown

_1067083980.unknown

_1067083869.unknown

_1067083493.unknown

_1067083633.unknown

_1067083767.unknown

_1067083589.unknown

_1067083491.unknown

_1067083492.unknown

_1067083489.unknown

_1067083490.unknown

_1067083487.unknown

_1035269621.unknown

_1067021967.unknown

_1067022483.unknown

_1067022627.unknown

_1067022659.unknown

_1067022589.unknown

_1067022501.unknown

_1067022024.unknown

_1067022110.unknown

_1067022002.unknown

_1037085725.unknown

_1066303082.unknown

_1066654567.unknown

_1067021833.unknown

_1067021861.unknown

_1066654553.unknown

_1066654566.unknown

_1037085728.unknown

_1037085730.unknown

_1037085731.unknown

_1037085729.unknown

_1037085727.unknown

_1037085678.unknown

_1037085680.unknown

_1037085724.unknown

_1037085679.unknown

_1035270392.unknown

_1035270419.unknown

_1035269717.unknown

_1035269960.unknown

_1035269688.unknown

_1002521772.unknown

_1002993011.unknown

_1035269593.unknown

_1035269604.unknown

_1002993408.unknown

_1035269583.unknown

_1002993074.unknown

_1002551411.unknown

_1002551491.unknown

_1002551591.unknown

_1002558505.unknown

_1002551568.unknown

_1002551449.unknown

_1002546217.unknown

_1002551155.unknown

_1002551272.unknown

_1002551138.unknown

_1002521801.unknown

_1002520361.unknown

_1002520440.unknown

_1002520488.unknown

_1002520568.unknown

_1002520392.unknown

_999371876

_1002520023.unknown

_1002520247.unknown

_999371878

_999371880

_1002520009.unknown

_999371879

_999371877

_999371874

_999371875

_999371866

_999371873

_999371865

