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Problem Categories for this Meet (in addition to topics of earlier meets): 

1. Mystery: Problem solving
2. Geometry: Properties of Circles
3. Number Theory: Modular Arithmetic, Series and Sequences
4. Arithmetic: Percent Applications
5. Algebra: Word Problems (linear, including direct proportions or systems)



Important Information you need to know about ARITHMETIC: 
Percent Applications 

 
• Change a percent to a decimal by moving the decimal two places to the 

left. 
• Change a decimal to a percent by moving the decimal two places to the 

right and adding the percent sign. 
• Of means multiply 
• Is means equals 
 
Example:  Find ! % of 2000. 
  ! = .5  !% = .005 
  .005 • 2000 = 10 
 
• To calculate how much money you will have if you deposit x dollars at an 

interest rate of y% after t years, first change the interest rate to a 
decimal, then multiply the original deposit by the sum of one plus the 
interest rate raised to the power of t. 

Example:  How much money will you have after 8 years if you deposit 
$10,000 at an interest rate of 6% a year? 
 
$10,000•1.068!$15,938.48 
 
*Be careful!  Annual interest rate is per year.  Monthly interest rate is per 
month.  If you are told that the annual interest is 6% but that interest is 
compounded monthly, you need to find the monthly interest rate by dividing 
by twelve before you can compute. 

 



Category 4 
Arithmetic            Calculator Meet 
Meet #4 - March, 2018 
 
 
1)   Catherine purchased a new Tesla automobile for  $78,420.  When she  
      registered the car at the DMV, she paid a sales tax of  6%.  How much  
      money did Catherine pay in sales tax? 
 
 
 
2)   The length of a rectangle was increased by  20%  and its width was  
      increased by  30%.  By what percent was the original rectangle's area  
      increased? 
 
 
 
3)   The equation to the right calculates the value  A,  
      that is the result of investing an initial amount of  
      money,  M,  at an annual (yearly) rate of  R  for   
      T  years  when the interest is compounded  W   
      times annually.  Stan wanted to invest  $30,000  at his bank at an  
      annual rate of  4.6%, compounded annually (yearly), for  15  years.   
      Ollie insisted that he would earn more interest at his bank at an annual  
      rate of  4%, compounded five times monthly, for  15  years.  Who was 
      correct?  How much more interest was earned with the more  
      profitable deal?  Round your answer to the nearest hundred dollars.   
      You must get both parts correct to earn credit for this problem. 
      
 
 
         
          ANSWERS 
 
   1)   $  __________                 a new 2018 Tesla 
 
   2)    _________  % 
 
   3)   who? _______ 
 
         $  __________ 



( )90030,000 1 0.000666667= +

Solutions to Category 4 
Arithmetic 
Meet #4 - March, 2018          Answers 
 
1)   Compute  6%  of  $78,420:  (0.06)(78,420)   1)    4705.20     
                                                      =  4705.2                     or 
                  4705.2 
2)   If  L = the original length and  W = the original 
      width, then the adjusted length and width,   2)     56 (%)     
      reflecting the increases, become  1.2L  and  1.3W 
      and the resulting area becomes  (1.2L)(1.3W)  3)     Stan    
      =  1.56LW.  So, the increase in area is  56%.           4,200 
                 (Both 
               must be 
3)                  correct.) 
 
 
       
       
 
 
     
 
          
 = 54,652.64     This is how much money Ollie would have after 15 years. 
 
      Now for Stan: 
 
       
 
 
 
 
 
      This is how much money Stan would have after 15 years. 
    
      The difference would be  58,897.44 - 54,652.64,  or  $4244.80,  with Stan  
      having earned more.  Rounding the final answer to the nearest hundred  
      yields  $4200.  To earn two points credit, students must have both answers  
      correct - Stan and 4,200.  Even if students had not rounded early and had  
      left calculations in calculator memory, the final answer would still be   
      $4200. 
 



 

Category 4 
Arithmetic            Calculator Meet 
Meet #4 - February, 2016 
 
 
 
1)   24%  of  40%  is equal to  30%  of  A%.  What is the value of  A ? 
 
 
 
 
2)   The original price tag on a 1976 AMC Pacer automobile was $3390.   
      If a  6%  sales tax is added to the price of the car, then what was the  
     total cost of the car? 
 
 
 
 
3)   The equation to the right calculates the value  A,  
      that is the result of investing an initial amount of  
      money,  M, at an annual (yearly) rate of  R  for   
      T  years  when the interest is compounded  W   
      times annually.  Matthew will be able to retire once his investment  
      grows to at least $800,000.  How much money must Matthew invest at  
      an annual rate of  3.6% that compounds interest twice a month for  23 
      years?  Round your answer either up or down to the nearest hundred  
     dollars to assure that Matthew will have at least $800,000 when he 
     retires. 
            
 
 
 
 
          ANSWERS 
 
   1)    ________ 
 
   2)    ________ 
 
   3)    ________ 
 
 



 

Solutions to Category 4 
Arithmetic 
Meet #4 - February, 2016           Answers 
 
          1)         32 
              
                2)     3593.40 
             zero optional 
1)   (0.24)(0.4)  =  0.3N   letting N = the value of  A%.   
               0.096  =  0.3N       3)     349,800 
                     N  =  0.096 / 0.3        
                     N  =  0.32   
                     N  =  32%   
     Therefore,  A = 32.  
 
2)   (1.06)(3390)  =  the price of the car (100%) plus 
      the amount of sales tax (6%)  =  $3593.40. 
 
 
3)         original formula 
       
 
             substituting values, including the 
       number  24  for the number of  
       half-month periods in a year  
      
       evaluate 
 
       evaluate 
 
       evaluate 
 
       solve for  M 
 
       divide 
 
         This amount,  $349,754.76,  must be rounded up to  $349,800  in order 
         to guarantee at least  $800,000  in retirement money. 
    



 

Category 4         Calculator Meet 
Arithmetic 

Meet #4 - February, 2014      50th anniversary edition50th anniversary edition50th anniversary edition50th anniversary edition 
 
 
1)  Victor bought a new silver dollar in 2009 for $32.00.  It has since  
     increased in value by 30%.  What is its current value? 
 
 
2)  Li-Mei folds a rectangular sheet of normal-sized paper in half,  
     lengthwise, and then again in half but in the opposite direction.  It is  
     said that no normal-sized sheet of paper can be folded in the manner  
     more than six times.  Assume that Li-Mei is able to make six folds.   
     The surface area of the resulting rectangle is what percent of the  
     surface area of the original paper?  Round your answer to the  
     nearest tenth of a percent. 
 
 

3)  The formula for compound interest is   (1 )tA P r= +    provided that  
 P = the principal, or amount invested, 
 r = the annual (yearly) rate at which the principal is invested, 
 t = the amount of time, in years, that the money is invested, and 
 A = the total amount of money, including the principal and the  
  interest. 
     Saul found his great-grandfather's bank book in a box in the attic.   
     His savings account on February 14, 1928  had a balance of  $7.12.   
     Assuming an average rate of  5%  over the course of time, how many  
     dollars is the savings account worth on February 14, 2014?  Round  
     your answer to the nearest dollar. 
 
 
     ANSWERS 
 
   1)  $  ______   
 
   2)   _____  % 
 
   3)  $  ______ 
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Solutions to Category 4 
Arithmetic 
Meet #4 - February, 2014 
 
 
 
   Answers  1)        32  +  30% (32)   
          =  32  +  9.6 
   1)  41.60         =  41.6 
      41.60  is also acceptable (standard form for 
   2)   1.6     dollars and cents) 
            
   3)  473  2)       50% of 50% of 50% of 50% of 50% of 50% of 1
           =  (0.5)(0.5)(0.5)(0.5)(0.5)(0.5)(1) 
        =  0.015625 
        =  1.6 %   (rounded to the tenth of a percent) 
 

   Alternate solution:   
6

1

2
 
 
 

 = 1

64
 =  0.015625  =  1.6 % 

 

3)   (1 )tA P r= +   

 2014 19287.12(1 0.05)A −= +  

 867.12(1.05)A =  
 7.12(66.41707)A =  
 472.8895A =  
 473A =   (rounded to the nearest whole number)  
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Meet #4       February 2012                                              Calculators allowed 
 

www.imlem.org 
 

Category 4 – Arithmetic 

 

1. Tom has   , or    , less money than Jerry. 

How much money do they have together? 

 

 

2.     of all vehicles sold at a dealership are red cars. 

   of the vehicles sold are motorcycles (the rest are cars). 

What percentage of cars sold are red? 

 

 

3. You bought a TV on sale, which was marked ‘    Off’.  

After paying the state’s       sales tax (calculated on the discounted price), 

you paid a total of     . 

What was the TV’s original list price? 

List price is the price advertised, which does not include tax. 

 

Answers 

1. $_____________ 

 

2. _____________% 

 

3. $ _____________ 



Meet #4       February 2012                                              Calculators allowed 
 

www.imlem.org 
 

Solutions to Category 4 – Arithmetic 

 

1. If     is    of Jerry’s amount, then he has 
   

    
      

Tom has     less, so together they have                

 

 

2. If    of the vehicles are not cars, we are left with     of  

the total vehicles that are cars.   

The red cars’ share of these is : 

   

   
       

 

 

3. The discounted price would be 
    

      
     , and this is     of the original 

price. So the original price is 
    

   
                

 

         

Answers 

1.      or 

2.       

3.      or 

         



You may use a calculator today! 

 

Category 4 - Arithmetic 

Meet #4, February 2010 

 

1. Dora had $100 in her bank account. 

Her balance grew by 50%, then declined by 20%, then grew again by 10%. 

What is the final balance in Dora’s account? 

 

2. Every 100 pounds of ocean water consist of 3.5 pounds of salt and 96.5 pounds of 

water. 

A salt manufacturer filled a big pool with ocean water, let all the water evaporate, and 

ended up with 1,000 lbs of salt. 

How many pounds of water evaporated? 

Round your answer to the nearest integer. 

 

 

3.  The world record for the 100-meter dash is 9.58 seconds, held by Usain Bolt of 

Jamaica.  The world record for a marathon (26.22 miles, 1 mile = 1,609 meters) is 

2:03:59 (Two hours, three minutes, and 59 seconds) held by Haile Gebrselassie of 

Ethiopia. 

Comparing their average speeds, what fraction of Mr. Bolt’s speed does Mr. 

Gebrselassie run? 

Express your answer as a percent, rounded to the nearest whole number percentage. 

 

 

 

 

 

 

Answers 

  1.  _______________ 

  2.  _______________ 

  3.  _______________ 

 



You may use a calculator today! 

 

 

Solutions to Category 4 - Arithmetic 

Meet #4, February 2010 

 

 

 

 

 

1. $100 × 150% × 80% × 110% = $150 × 80% × 110% = $120 × 110% = $132. 

 

2. The 1,000 lbs of salt is 3.5% of the initial weight (water + salt).  So that initial weight 

is 
1,000𝑙𝑏𝑠

3.5%
=

1,000𝑙𝑏𝑠

0.035
= 28,571. 428571          

𝑙𝑏𝑠  .  The evaporated water then weighed that 

much minus the 1,000 lbs of salt, or 27,571. 428571          
𝑙𝑏𝑠 ≅ 27,571𝑙𝑏𝑠 .  

[This of course is 96.5% of the combined weight]. 

 

3. In order to answer, we have to calculate and compare the runners’ speeds, and in order 

to compare them we have to make sure we use the same basis for comparison.  So 

calculating the runners’ speeds in meters per second (m/s) we’d get: 

Mr. Bolt’s speed = 100 𝑚𝑒𝑡𝑒𝑟𝑠 / 9.58 𝑠𝑒𝑐𝑜𝑛𝑑𝑠 =  10.438 𝑚/𝑠 

Mr. Gebrselassie’s speed = 

(26.22 𝑚𝑖𝑙𝑒𝑠 × 1,609 𝑚𝑒𝑡𝑒𝑟𝑠/𝑚𝑖𝑙𝑒) / (7,439 𝑠𝑒𝑐𝑜𝑛𝑑𝑠)  =  5.671 𝑚/𝑠 

[This is an average speed of about 4 minutes and 44 seconds per mile] 

The percentage is 5.671 / 10.438 =  0.5433 ≅  54% 

 

 

  

Answers 

  1.   $132 

  2.   27,571 

  3.   54% 

 



 
 

Category 4      You may use a calculator today! 
Arithmetic 
Meet #4, February 2008 

 

1.  Barbara used to live in Maine where she had to pay an 8% tax on all her 

clothing purchases.  She recently retired to Massachusetts where there is no 

tax at all on clothing.  The store she shops at in Massachusetts gives her a 

5% senior citizen’s discount that the store in Maine did not give her.  If 

Barbara buys a sweater with a price tag of $60 at the Massachusetts store, 

how much less would it have cost than if she had bought the same sweater in 

Maine (assuming the $60 price tag was the same)?  Express your answer in 

dollars to the nearest cent.  

 
 

2. On Monday, Joe found the T.V. that he wanted to buy priced at $1400.  

Later that week on Friday he went to purchase the T.V. and the price had 

dropped to $1008.  What percent had the price decreased since Monday?  
 
 
 
 
 
3.   When Mary was born her Nana put $800 in a bank account for her that 

earned 5% annual interest to be compounded annually.  Her Nana left the 
account alone until Mary turned 21.  How much interest will the account 
have earned when Mary takes out all the money on her 21st birthday?  
Express your answer to the nearest whole dollar. 

 
 
 
 

 

 

 

 

Answers 

  1.  _______________ 

  2.  _______________ 

  3.  _______________ 
 



 
 

Solutions to Category 4 

Arithmetic 
Meet #4, February 2008 
 
 

1.      In Maine she pays 60(1.08) = 64.80. 
         In Massachusetts she pays 60(.95) = 57. 
 
That means in Mass. she pays 64.80 – 57 = 7.80 less. 
 
 
 
 
2.  If the price fell from $1400 to $1008 that means it decreased 

by $392.  
�?�
��@@ � .28, so $392 is 28% of $1400.  

 

 

 

3.     For 21 years 5% interest is added at the end of each year.  To find the total in 
the account after 1 year we can multiply 800 by 1.05 = 840.  To find the total at the 
end of the second year we would multiply 840 by 1.05.  Essentially we will just 
multiply 800 by 1.05 a total of 21 times.  With a calculator it will be easier to 
perform this calculation :   800 � 1.05�� 1 2229.  Since 800 of that was the 
original deposit, 2229 – 800 = 1429 is the interest earned.  
 
 
 

Answers 
 
1.   7.80    
 
2.   28  
 

3.    1429 




