Grades 7-8
1. Alex wrote ten different digits on one red card and nine blue cards, only one digit per card. If he
multiplies the digit on the red card by the sum of all the digits on the blue cards, he gets 296.
What digit is written on the red card?
2. Dan thought of two numbers. Their product is 2020.
If he increases each of his numbers by 1, the product of the new numbers is 2000.
If he decreases each of his original numbers by 2, what is the product of the resulting numbers?
3. Find the sum of all the digits of the result of the calculation:

4. Molly and Polly have two identical paper rectangles. Molly divides her rectangle into two nonoverlapping rectangles with perimeters 33 and 35 inches. Polly divides her rectangle into two
non-overlapping rectangles with perimeters 34 and 36 inches.
Compute the area of Molly’s original rectangle (in square inches).
5. Five shopping carts and 27 bags of dog food weigh 1020 pounds. Twelve shopping carts and 22
bags of dog food weigh 2020 pounds.
How many pounds do twelve shopping carts and 27 bags of dog food weigh?
Assume that all shopping carts weigh the same, and all bags of dog food weigh the same.
6. Alice takes a positive integer and increases it by 10%. Boris takes the result and increases it by
20%. Clara takes the result and increases it by 40%.
Find the smallest possible integer value of Clara’s result.
7. The product of a three-digit number and a two-digit number is equal to a five-digit number as
shown in the multiplication example.
Find the five-digit number (the product).
(Stars can represent any digits as long as in each of the five numbers shown in the example the
leftmost digit is not zero.)
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8. The hanger shown in the diagram is balanced. All cherries weigh the same, all mushrooms
weigh the same, and all strawberries weigh the same. The bottom of the hanger is hidden from
view. Two strings could have more weights extending below the curtain. Maybe there are more,
maybe there are not!
How many grams does the exotic fruit weigh, if the weight of one cherry is 7 grams?
Assume that all parts of the hanger itself (horizontal bars and vertical strings) weigh nothing.

9. In the “expression”
each of the thirteen @ symbols is replaced with either × or ÷ such that the value of the resulting
expression is an integer.
Find the greatest common factor of all such integer values.
10. Suppose 101 girls buy greeting cards. One of the girls, Suzie, buys 1000 fewer cards than the
girls’ average.
How many more cards should Suzie buy so that she has 1000 more cards than the new girls’
average?
Assume that the other girls do not make any purchases after their initial purchase.
¯
11. In triangle ABC, points D and E are chosen on side AC
such that AD = AB and CE = CB.
→
→
Rays BD and BE divide angle ABC into three non-overlapping angles. The degree measures of
these three angles are in the ratio 3 : 4 : 5 (in some order).
Compute the greatest possible value of the largest of these degree measures.
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12. The diagram shows three famous RSM cafes, R, S, and M. It takes one step to move from one
of these cafes directly to another.
How many different ways are there to start at R and end at M in exactly ten steps?
One possible way is
R − M − R − S − M − S − R − M − S − R − M.
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