Math and Physics Contest “Phystech School 2021”

Problem Set 2 — recommended for grades 7 and 8

Math problems

1. (2 points) Kate wants to buy a new phone which costs 455 dollars. She has 2 discount coupons; however,
she can use only one of them. The first coupon decreases the price by 20%, while the second one gives a
90-dollar discount. Which coupon will give Kate the biggest discount?

2. (4 points) Elon Musk was supervising the launch of space rockets for 3 days in a
row. On the first day, there were 10% more rockets launched than on the second day;
and on the third day there were twice as many rockets launched as on the first day. A
total of 129 rockets were sent to the space. How many rockets were launched on each
of these 3 days?

3. (8 points) Maxim’s parents have set a four-digit pin-code on his tablet. They told Maxim that the first
two digits of the code constitute the digits of a number x, and the last two digits are the digits of a number
y, where x and y are the solutions to the following system of equations:
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Find the pin-code that Maxim’s parents have set on his tablet.

(diamond-shaped) pizza with an angle of 120° and the larger diagonal of 18 cm. Alex
wants to eat the bigger pizza. Which one shall he choose: first one or second one?

5. (11 points) “Alliance” and “Stalker” teams have met at a table tennis tournament.
“Alliance” had fewer players than “Stalker”. Each player of one team must play one match with each
player of the other team. The total number of players in these two teams was 8 times smaller than the
number of the scheduled matches. However, before the start of the tournament, a total
of 2 players from “Alliance” and “Stalker” were disqualified. Therefore, the teams
played 35 matches less than it had been planned. How many players of “Stalker” played
against “Alliance”?




Physics problems

1. Alex with his parents went by car to visit his grandmother. They left at 10:00 am and drove with a speed
of 60 mph. After driving g of the way, Alex and his parents made a 30-minute stop to buy groceries in a

supermarket. After that, they continued driving with a speed of 60 mph, did not make stops anymore, and
arrived at grandmother’s house at 11:20 am.

1) (2 points) Find the distance that Alex and his parents had traveled from their house to
grandmother’s house.

2) (2 points) Find the average speed of their car during the period from 10:00 am to 11:20 am.

2. Helen invited guests for her birthday party. To prepare cold drinks for the
guests, she took 0.5 kg of ice from the freezer and placed it in a bowl on the table.
The temperature in the freezer was 263 K (-10°C). At that moment, the first guests
came, so Helen got distracted. Meanwhile, ice melted in the bowl. Helen measured
the temperature of the resulting water with a thermometer. It showed 278 K
(+5°C). Helen decided to add this water to a decanter with a beverage. The mass
of the beverage in the decanter was 2 kg, its temperature was 298 K (+25°C).
Consider the specific heat capacity of the beverage equal to that of water.

1) (2 points) Find the amount of heat that ice received while it was heating up and melting.

2) (5 points) Find the temperature of the beverage, after Helen added the cold water to it.

The specific heat capacity of ice is 2 100@%1{ , the latent heat of fusion of ice is 3.3 - 105 % .

3. Max has put fish in a new tank which has a shape of a rectangular parallelepiped with a bottom area of
4 000 cm?. The density of water in the tank is 1 000 %. After this, Max has attached a floating house

weighing 2 kg to the bottom of the tank using a thin inextensible thread. 2 of the volume of the floating

house was submerged in the water. However, Max did not take into consideration that if food particles
stick to the thread, fish might rip the thread. Once, during regular feeding of the fish, the thread got torn.

The floating house emerged a little, and now only g of its volume was submerged in the water.

1) (7 points) Did the water level in the tank rise or fall? How much did it change?

2) (4 points) Determine the tension force of the thread that the floating house was attached to before
the thread got torn.



