Problems Curie

Name:

At the turn of the century, Marie Curie and her husband Pierre discovered two new radioactive elements, polonium (named for Marie’s
native Poland) and radium. For this, she won her first Nobel prize. She earned a second prize for her later work — the first person to win
two Nobel prizes. She and her husband used to go down to the lab at night to enjoy the romance of all the glowing jars of radioactive
samples. As did many of her peers, Curie died from the results of all her exposure to radiation.

1. The acceleration due to gravity on Mars is 3.7 m/s’.
You drop a 5-kg rock from rest. How fast will it be
moving after 2 seconds? (Assume it hasn!t hit the
ground yet.)

Did the mass of the rock affect your answer?

6. The pressure of a gas is 0.8 atm at 15%C. What
pressure would it be at B273%C?

2. Arock has 36 kgmzls2 of GPE relative to the Earth!s
surface when it is 12 m high. What is the mass of the
rock? Practice showing your work formally:

3. A ball was rolling along the ground at a constant
speed when it slammed into the wall. As the ball slows
down to stop and the ball is compressing, what form(s)
of energy are increasing?

Decreasing?
The ball stops, then starts to speed back up as it
returns to being round. During this time, but before it

leaves the wall, what form(s) of energy are increasing?

Decreasing?

4. Which of the following could be the density of a gas?
2 g/cm3 0.1 g/cm3 0.09 g/cm3 0.002 g/cm3
Why are gasses only one thousandth as dense as
liquids and gasses? Practice using complete
sentences.

7. Practice doing a formal presentation of your

work. We first notice a toy car as it rolls along level
ground with 23.6 kgm2/s2 of kinetic energy. The car
then rolls up a hill. By the time it reaches its highest
point on the hill, the car has generated 4.8 kgmzls2 of
heat.

First, list the forms of energy at each time on the
diagram.

Time 2

Time 1

Find the GPE at the highest point the car reaches.

Now, find the max height the car reached.

8. What is B200;C in Kelvin?

5. A ball has 3 kgmzls2 of GPE as it sits on a
compressed spring with 8 kgm2/s2 of SPE. When the
spring is released, the ball shoots straight up into the
air, but 0.5 kng/s2 of heat is created as the spring
expands. How much GPE will the ball have at its
highest point?

9. Which is more dense, 30 g of lead or 60 g of lead?

10. The Physical Science room has dimensions of
about 800cm x 1000cm x 300cm. The density of air is
0.0012 g/cm?’. Find the mass of the air in the room.
(You may find it surprisingly large.)

What is that mass in kilograms?
More on the back.. . .




11. We measure the density of object A and report it
scientifically as 0.2436 g/cms. Is that more or less
dense than object B whose density is reported as
0.2440 g/cm®?

If object C has a reported density of 0.236 g/cm3 and
object D has a reported density of 0.214 g/cmg, which is
denser?

17.True/False: The object with more particles always
has more heat. If false, give a counter-example.

12. Report the volume of the liquid.
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18. Two objects are placed so that they are touching

and heat moves from A to B.

True / False: We know that A is at a higher temp than

B.

True / False: We know that A has more heat than B.

True / False: We know that A has faster moving
particles on average than B

True / False: B heats up because when the particles hit
each other, they create more heat.

13. A student builds a penny boat and floats it in water.
The aluminum foil is 3.05 g and a penny is 2.52 g. After
adding 35 pennies, the boat is just barely floating.
Determine the total mass of the boat just before it sinks.

What was the volume of the boat?

14. One of these objects floats in an

impossible way. Which?

This is water. Which would be the

best estimate of the density of the

pentagon? 0.2 g/mL 0.8 g/mL
0.99g/mL 1.0g/mL

19.

# of B
particles

Kinetic Energy
Which material is hotter?

Are all the particles in material B at a higher KE than all
the particles in material A?

If the particles of Gas B are less massive than the
particles of Gas A, which gas has faster moving
particles, on average?

Add to the graph above a curve for a gas with all of
these properties:

>>Same temperature as Gas B

>>Twice as many particles as Gas B

15. Convert the energy of 25 kgm2/s2 into gmzlminz.

>>Particles that are twice as massive as those of Gas B
20. You increase the average mass of gas patrticles in a
box (but don!t change the volume or the number or
speed of the particles). The pressure increasesEwhy?

21. You have 20mL of a liquid in a syringe. If you
double the pressure on the liquid, what would be its
volume?

16. Gas A has slower moving particles than liquid B.
Which is at a higher temperature?

Now, | tell you that gas Als particles are more massive
as well as slower than the particles in liquid B. Now,
can you say which is at a higher temperature?

22. 45 mL of gas is trapped in a syringe at 3 atm. If the
volume is changed to 27 mL, what is the new pressure?

23. This is a graph of the mass vs. volume of pieces of
lead. Draw in a reasonable graph for samples of water.

mass

volume



