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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 ALGEBRA: 
Word Problems 

• Formula to know:  distance = rate • time

• Set up equations by trying to write everything in terms of one variable.

Example
Melinda has 4 more green M&Ms than Logan.  Adrianna has 1 fewer than
double the number of green M&Ms Logan has.  Between the 3 of them, 
they have a total of 43 green M&Ms.  How many green M&Ms does each 
person have? 

Solution
(Everyone is being compared to Logan, so make Logan your standard
variable). 

Logan = x  Melinda = x + 4   Adrianna = 2x – 1

Logan + Melinda + Adrianna = 43 green M&Ms, so… 

x + (x + 4) + (2x – 1) = 43
4x + 3 = 43
4x = 40
x = 10

x represents Logan, so Logan has 10, Melinda has 14 , Adrianna has 19.

Double check—is 10 + 14 + 19 equal to 43?  Yes! 

• If all else fails, guess and check!

Double check your work! 

! Are answers rounded properly, as instructed?

! Is your answer in the requested form? (Mixed number, decimal, improper
fraction, whole number)

! Does your answer make sense?



Category 5 
Algebra           Calculator Meet 
Meet #4 - March, 2018   
 
 
1)  At a certain time of day, a  15-foot  tall tree casts a  60-foot  long  
     shadow onto the ground.  How many feet long is a shadow cast by  
     the  555-foot  tall Washington Monument at the same time of day? 
 
 
 
 
 
 
2)  The sum of five consecutive odd integers is  685.  What is the  
     product of the smallest and largest of these five numbers? 
 
 
 
 
 
 
 
 
3)  Three zebras and five elephants weigh a total of  1307  stones.  Four  
     zebras and two elephants weigh a total of  758  stones.  If one stone  
     = 20 pounds, then one elephant weighs how many pounds more than  
     one zebra? 
 
 
 
 
 
         ANSWERS 
       
     1)   ________    
       
     2)   ________ 
 
     3)   ________ 
 



Solutions to Category 5 
Algebra 
Meet #4 - March, 2018           Answers 
 
1)   Set up a proportion, then cross products are equal: 1)    2,220 
 
          2)   18,753 
 
       15X  =  (60)(555)       3)    2,540 
           X  =  33,300 / 15 
           X  =  2,220 
      So, the Washington Monument casts a   
      2,220-foot shadow. 
 
2)   Let  N = the first odd integer.  Then the next four are  N + 2,  N + 4, 
      N + 6,  and  N + 8 
      Equation:     N + (N + 2) + (N + 4) + (N + 6) + (N + 8)  =  685 
        5N + 20  =  685 
                5N  =  665 
         N  =  133 
      The smallest of the five integers is  133  and the largest is  141.  Their 
      product is  (133)(141),  or  18,753. 
 
3)   Let  Z = the weight of one zebra, in stones 
     E = the weight of one elephant, in stones. 
      Now write a system of two equations in two variables, then solve for 
      each variable.  Finally, convert the number of stones to pounds by  
      multiplying the number of stones by 20. 
 
      3Z + 5E  =  1307 
      4Z + 2E  =  758 
 
      12Z + 20E  =  5,228      multiplied each side of the first equation by 4 
      12Z + 6E    =  2,274      multiplied each side of the second equation by 3 
 
      14E  =  2,954      subtracting the two equations 
          E  =  211      divided each side by 14 
          Z  =  84      substituting 14 for E, then solving for Z. 
 
      In pounds, one elephant weighs more than one zebra by 
      (20)(211) - (20)(84)  =  4,220 - 1,680  =  2,540  pounds. 



Category 5 
Algebra   Calculator Meet 
Meet #4 - February, 2016 

1) If there are  18  minutes of commercials for the average one-hour
TV show, then how many minutes of commercials should be expected
during an average TV movie that lasts  210  minutes?

2) Working by herself, Betsy can assemble a robot in  15  hours, while
Larry can do so in  18  hours.  If Betsy works alone for seven hours
and then Larry replaces her, then how many hours will it take for
Larry to finish the job?  Express your answer as a decimal.

3) During the month of February, Dennis enjoys making different
colors of his favorite drink, Va-Va-Valentine.  He mixes seltzer with
organic food coloring to produce various strengths of color.  He
already has a container that is  10%  red coloring and  90%  seltzer
and another container that is  30%  red coloring and  70%  seltzer.
He would like to make  10  liters of a  15%  purple drink by mixing
some of the container of 10% red Va-Va-Valentine with some of the
container of  30%  red Va-Va-Valentine.  How many liters of the
30%  red Va-Va-Valentine should Dennis use?  Express your answer
as a decimal.

 ANSWERS 

1) ________

2) ________

3) ________



Solutions to Category 5 
Algebra
Meet #4 - February, 2016  Answers 

1) Let  M = the number of minutes of commercials 1) 63
in the  210-minute TV movie.  Using a proportion:

2) 9.6

3) 2.5
 60M = (18)(210)     Cross products are equal. 
 60M = 3780 

 M = 3780 / 60 
 M = 63.  So, there are  63  minutes of commercials. 

2) Use the equation:    rate  x  time  =  work.
Since Betsy can complete the job by herself in  7  hours, she works at the
average rate of  1/7  of the job per hour.  Similarly, Larry works at the
average rate of  1/18  of the job per hour.
let  X = the number of hours that Larry works to complete the job.

rate  x  time  =  work 

 Betsy 1/15  7  7/15 
 Larry    1/18  X  X/18 

 The work that Betsy does, added to the work that Larry does, equals one 
 complete job: 

 7/15  +  X/18  =  1 
(15)(18)(7/15 + X/18)  =  (1)(15)(18)  Multiply both sides by  (15)(18). 

 126 + 15X  =  270  Simplify. 
 15X  =  144  Subtract  126  from each side. 

 X  =  144/15  Divide each side by  15. 
 X  =  9.6   Simplify. 

 So, it takes Larry  9.6  hours to complete the job. 

3) See next page for solution.



Category 5     Calculator Meet 
Algebra 

Meet #4 - February, 2014  50th anniversary edition50th anniversary edition50th anniversary edition50th anniversary edition 

1) A four-foot tall stick, placed vertically into the ground, casts a
seven- foot long shadow onto the ground late in the afternoon.  How
long a shadow does the  555-foot tall Washington Monument cast at
the same time of day in the same District?  Round your answer to the
nearest foot.

2) My favorite cantaloupe weighs  5
6

of its own weight plus  5
6

 of a 

 pound.  How many pounds does my favorite cantaloupe weigh? 
 (a classic from the very first IMLEM competition in 1963) 

3) Rob and Liz live 390 miles apart.  They each leave their homes at the
same time and head in each other's direction on the same road.
Rob's average speed is  30  miles per hour less than Liz' average
speed.  After three hours on the road, they pass each other!  How
many miles per hour was Liz travelling?

 ANSWERS 

1) _______  feet

2) _______  pounds

3) _______  mph

www.imlem.org



1) 

Answers 

Solutions to Category 5 
Algebra 
Meet #4 - January, 2014 

  
 Answers  1) Solving a proportion should help:

4 555

7 X
= So,  4X = (7)(555),

1) 971  4X = 3885,     and  X = 971.25 
 Rounded to the nearest foot, the shadow is 

2) 5  about  971  feet long. 

3) 80

2) Let  X = the weight of the cantaloupe.  So,    5 5

6 6
X X+ =   and 

5 1

6 6
X=     So, multiplying both sides by 6 yields   5 = X. So, my

 favorite cantaloupe weighs  5  pounds. 

3) Rate  x  Time  =  Distance
Let   S = Rob's rate of speed
then  S + 30 = Liz' rate of speed
Since Rob and Liz travel toward one another, then by the time they
pass each other, they will have travelled a total distance of  390
miles while taking the same amount of time to do so (3 hours).

     Rob's distance  + Liz' distance  =  390 
 (Rob's rate)(Rob's time)  +  (Liz' rate)(Liz' time)  =  390 

 (S)(3)  +  (S + 30)(3)  =  390 
 3S  +  3S  + 90  =  390 

 6S  + 90  =  390 
 6S  =  300 
   S  =  50 

 S + 30  =  80 

 Therefore, Liz' rate of speed was  80  miles per hour. 

www.imlem.org



Meet #4       February 2012                                              Calculators allowed 
 

www.imlem.org 
 

Category 5 – Algebra 

 

1. John is   years younger than his brother Bill.   

In   years, John will be     of Bill’s age.  

How old will Bill be then? 

 

 

2. Your     is exactly enough to buy either   cups of slush and   slice of pizza, or 

  cups of slush and   slices of pizza. 

How much will one slice of pizza and one cup of slush cost?  

 

3. The sum of the series                          is    . 

What is the value of  ? 

 

 

  

Answers 

1. _______________ 

 

2. _______________ 

 

3. _______________ 



Meet #4       February 2012                                              Calculators allowed 
 

www.imlem.org 
 

 Solutions to Category 5 - Algebra 

1. If Bill is going to be   years old in   years, then John is going to be  

    years old, and we know that 
   

 
    , or in other words 

  is     of  , so     . 

 

 

2. Calling the prices of a cup of slush and a slice of pizza     respectively: 

          

            

From the first equation we can take           and plug it into the second: 

                    to get              

and the solution is         from which we get         and so the answer 

is           

 

3.                                           

                

                    

      

 

 

 

 

Answers 

1.    

2.       

3.     

 



You may use a calculator today! 

 

Category 5 - Algebra 

Meet #4, February 2010 

 

1. Dora and Diego had a lemonade selling competition. 

Diego was charging $0.25 a cup, and Dora decided to charge only $0.18 a cup at her 

stand.   At the end of the day, it turned out that Dora sold 56 more cups than Diego 

did, but that both collected the same amount of money.   

How many cups did they sell altogether? 

 

2. At Mike’s favorite restaurant, a lunch made of one meat dish and two vegetarian side 

dishes costs $5.75, and a lunch made of 2 meat dishes and one vegetarian side dish 

costs $6.25. 

How much would a lunch made of 4 meat dishes and 7 vegetarian side dishes cost?  

Make sure to write your answer in the format $DD.CC ($Dollars.Cents). 

 

3. The sum of two natural numbers is 3 times their difference, and their product equals 

7,200. 

What is their sum? 

 

 

 

  Answers 

  1.  _______________ 

  2.  _______________ 

  3.  _______________ 

 



You may use a calculator today! 

 

Solutions to Category 5- Algebra 

Meet #4, February 2010 

 

 

 

1. If Diego sold N cups, then we know Dora sold (𝑁 + 56) cups, and equating their 

earning (in cents) we can write: 

25 ∙ 𝑁 = 18 ∙ (𝑁 + 56) to get 7 ∙ 𝑁 = 18 ∙ 56 = 1,008 and so 𝑁 = 144. 

Taken together, they sold 𝑁 + (𝑁 + 56) = 344 cups. (Each collecting $36). 

 

 

2. If we call the price of a meat dish M, and the price of a vegetarian dish V, then we 

know: 

𝑀 + 2 ∙ 𝑉 = $5.75  And 2 ∙ 𝑀 + 𝑉 = $6.25 

To solve, we can isolate M form the first equation: 𝑀 = $5.75 − 2 ∙ 𝑉 and substitute 

this in the second equation: 2 ∙  $5.75 − 2 ∙ 𝑉 + 𝑉 = $6.25 to get 

3 ∙ V = $5.25 or V = $1.75 and so M = $2.25 

The answer therefore is 4 ∙ M + 5 ∙ V = 4 ∙ $2.25 + 7 ∙ $1.75 = $21.25 

 

3. Calling our two numbers 𝑥, 𝑦 we can write: 

𝑥 ∙ 𝑦 = 7,200 

𝑥 + 𝑦 = 3 ∙ (𝑥 − 𝑦) 

From the second equation we can get 𝑥 = 2 ∙ 𝑦 and therefore 2 ∙ 𝑦2 = 7,200 

So 𝑦 = 60,𝑥 = 120 and the sum 𝑥 + 𝑦 = 180. 

 

 

Answers 

  1.   344 

  2.   $21.25 

  3.   180 

 



 
 

Category 5      You may use a calculator today! 
Algebra 
Meet #4, February 2008 
 

1. Six years ago Monique was three–fourths as old as she is now.  How old was 

she 11 years ago? 

 
 
 
 
 
 
 
2.   Captain Bob started crossing a 15 mile pond in his small motor boat which 

travels at a speed of 16 miles per hour.   At some point during the trip the 
boat’s motor died and he had to row the rest of the way at 4 mph.  If he spent 
exactly half the time rowing, how long did the entire trip take?  Give your 
answer in hours and minutes using a colon. (ex. 4:15 for 4 hours 15 minutes)   

 
 
 
 
 
 
3. Mike, Ike, and Spike are three friends who put their money together to buy 

three Red Sox Tickets.  Together Mike and Ike have $94.   Ike has twice as 
much as Spike.  Mike has $13 more than Spike.  If the tickets cost $50 each, 
how many more dollars do they need? 

 
 

 

 

 

 

   

 

Answers 

  1.  _______________ 

  2.  _______________ 

  3.  _______________ 
 



 
 

 
Solutions to Category 5 
Algebra 
Meet #4, February 2008 
 

1.      If M is Monique’s current age, then :  B 6 6 � �
� B 

 
Solving for M we get M = 24.  So 11 years ago, Monique was 
24 – 11 = 13. 
 
 
 
 
2.  Since Captain Bob traveled for the same amount of time 
both by motor and by rowing, let’s call that time t.  The 
distance travelled by motor then is 16t and the distance 
travelled by rowing is 4t.  The total distance travelled then is 
16t + 4t = 20t.  We know the total distance travelled is 15 miles, 

so 20t = 15 and t = 
�
� for each mode of travel which is a total of : 

2 ��
�� � 1 �

� hours = 1:30.    

 

 

3.    From the information given we can write the following three equations : 
 
  B � C � 94 
  C � 2D 
  B � D � 13 
 
By substituting the 2nd and 3rd equations into the first we get the equation : 
 
8D � 13< � 82D< � 94    →   3D � 13 � 94     →   3D � 81    →    D � 27 
 
If D � $27,  then  C � 2827< � $54  and  B � 27 � 13 � $40 
 
They have a total of $27 + $54 + $40 = $121 which is 3(50) – 121 = $29 less than 
what they need. 
 
 

Answers 
 
1.    13     
 
2.    1:30 
 

3.    29 




