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1. Ben wants to paint his 30-foot by 20-foot bedroom wall. His friend Andrew, who sells paint, only sells

cans of paint that cover 9 square feet of area. How many cans of paint does Ben need to buy?

Answer:

Solution: Ben’s wall is 30 - 20 = 600 square feet. The smallest multiple of 9 that is at least 600 is
603, and 603 =9 = 67.

2. Jane dislikes studying. Her parents give her a 1805-page workbook with pages numbered from 1 to
1805. Jane decides to rip out each page whose page number is a multiple of 5 or a multiple of 8. How

many pages did she rip out?
Answer:

Solution: The greatest multiple of 8 that is at most 1805 is 1800, and there are 1800 + 8 = 225 total
multiples of 8. Since 1805 is divisible by 5, there are 1805+ 5 = 361 total multiples of 5. We can’t just
add these two numbers, since we would double count multiples of both 5 and 8 (i.e. multiples of 40),
of which there are 1800 + 40 = 45. So, in total Jane rips out 225 4+ 361 — 45 = 541 pages.

3. Timmy and Tommy both work at a restaurant, where Timmy earns a salary of $10 plus a tip of $1 for
every customer he serves. Tommy works for a salary of $15 plus a tip of $0.50 for every customer he
serves. If Timmy and Tommy both made the same amount of money today serving the same number

of customers, how many dollars did they earn together in total?
Answer:

Solution: If Timmy and Tommy served x customers each, they would make 10 + 1z and 15 + 0.5x
dollars, respectively. Since they earned the same amount, 10+x = 15+0.50 = 0.5z =5 = x = 10.
Thus, together they earned 10 4+ x + 15 + 0.5z = 10 + 10 4+ 15 + 5 = 40 dollars.

4. A 50-pound goat and four 25-pound goats want to cross a river using a boat that can only carry up to
50 pounds. If at least one goat must pilot the boat in order for the boat to cross, what is the minimum

number of crossings needed to get all goats to the opposite bank of the river?
Answer: @

Solution: On the first trip, two 25-pound goats cross. Then, one disembarks and the other boats
back. This repeats a total 3 times, for a total 6 crossings. At this point, three 25-pound goats are on

the opposite bank and one 25-pound goat and the 50-pound goat are still on the original bank.

Now, the 50-pound goat crosses on the boat by itself, for the seventh crossing. One of the 25-pound
goats that had already crossed now boats back to the original bank to pick up the last 25-pound goat,
and together they cross to the opposite bank, totaling 9 crossings.
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5. Five MIT students compete in 160 daily trivia competitions during the school year. Michelle wins 25%
of the time, Andrew wins 45% of the time, and Matthew wins 5% of the time. Eric and Golden win

the remaining ones, but Golden wins 20 more times than Eric. How many times did Eric win?

Answer:

Solution: Eric and Golden win 160(100% — (25% +45% +5%)) = 160(25%) = 40 times in total. Since

Golden wins 20 more times than Eric, Eric has won (40 — 20) <+ 2 = 10 times.

6. A shrimp can cook fried rice in 12 hours on its own. If a shrimp and chicken can cook fried rice working

together in 4 hours, how many hours would it take the chicken to cook fried rice on its own?
Answer: @

Solution: Consider what happens over 12 hours. The shrimp can cook 1 fried rice, but together the
shrimp and chicken can cook 3 fried rices. Thus, the chicken adds an additional 2 fried rices during

the 12 hours. Therefore, it takes the chicken 6 hours to cook fried rice.

7. Golden writes down the numbers from 1 to 500, inclusive. How many times will he write the digit 57

Answer:

Solution: The digit 5 appears in the ones place once every 10 numbers, in the 10s place 10 times
every 100 numbers. Only the number 500 has the digit 5 in the 100s place. Thus, Golden writes it
16 500 + 1 - 500 4+ 1 = 101 times.

8. Leo really likes hitting the gym and his favorite workout is the bench press. When Leo does bench
press, there is a 50% chance that he can hit a new personal record. After 3 days of benching he starts
a better workout routine and the chance he can hit a new personal record increases to 90%. The
probability that Leo never hits a new personal record over the course of 5 days can be written as a

fraction in simplest form, 7. Find a + b.
Answer:

Solution: The chance that Leo doesn’t hit a new personal record is given by (%)3 . (%0)2 = ﬁ, SO
a+b=800+1=801.

9. In a dodecagon (12-sided polygon), three of the interior angles are right angles, and the remaining

interior angles are congruent and measure X°. Find X.

Answer:

Solution: The interior angles of a dodecagon sum to 180° - (12 — 2) = 1800°. The 9 congruent angles
must then sum to 1800° — 3 - 90° = 1530°. Thus, one measures 153° + 9 = 170°.
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10. Two spheres have radii in the ratio 5 : 3. The ratio of their volumes can be expressed as a : b, where

a and b are positive integers who share no prime factors. Find a + b.

Answer:

Solution: The formula for a sphere’s volume is %777“3. Thus, the ratio of the volumes is %77 LR %77 .33

which simplifies to 5% : 33, or 125 : 27. Thus, a + b = 125 + 27 = 152.



