Study 3: Comprehension Questions for The Atomic Nucleus [Translated from German]

Now please answer the following questions. For some questions you will have to write a few words or sentences. However, for most of the questions you only have to mark the correct answer and there will always be four choices. Only one answer is correct, so please mark only one answer for each question.

1.) What did Rutherford do in his experiment?
· He shot positively charged particles onto gold foil.
· He shot negatively charged particles onto gold foil.
· He shot gold atoms onto positively charged foil.
· He shot gold atoms onto negatively charged foil.

2.) Why did Rutherford consider that the atomic shell must be much larger than the atomic nucleus?
· Because the shot particles bounced off in all directions.
· Because only a few shot particles bounced off.
· Because the nuclear binding forces bind the particles in the nucleus very tightly together.
· Because the electrons need space to move.

3.) The atomic components are to be sorted according to their size. What is the correct order?
· atomic shell > atomic nucleus > proton > neutron > electron
· atomic shell > atomic nucleus > proton = neutron > electron
· atomic shell > atomic nucleus > neutron > proton > electron
· atomic shell = atomic nucleus > proton > neutron > electron

4.) What did Rutherford think about after his experiment?
· There is no room in the gold atoms.
· There is plenty of room in the gold atoms.
· There is gold in the gold atoms.
· There is nothing in the gold atoms.

5.) In Rutherford's experiment, did all the particles fly straight through the atoms?
· Yes, they all just flew through.
· No, some got stuck.
· Yes, but some stuck to the nucleus.
· No, some bounced off the nucleus.


6.) Which statement about the electric charge of an atom is correct?
· Normally, there are equal numbers of electrons and protons in an atom.  Therefore, an atom is electrically neutral.
· Normally there are enough neutrons in the atomic nucleus. That is why an atom is electrically neutral.
· Normally, a few electrons fly away from the atom. That is why an atom is positively charged.
· Normally the electrons shield the atomic nucleus completely. That is why an atom is negatively charged on the outside.

7.) Where are the electrons in the atom?

8.) Did what Rutherford expected happen in Rutherford's experiment? Justify your answer in 1-2 sentences.

9.) After Rutherford, other physicists did experiments with atoms. How do physicists imagine an atom today?

10.) How many nuclei does an atom have?

11.) The atomic shell is...
· ... 10,000 times smaller than the nucleus.
· ... just as small as the core.
· ... 10 times larger than the core.
· ... 10,000 times larger than the core.

12.) In the Middle Ages, alchemists tried to produce gold artificially. It didn't work. Can you explain why?

13.) Which statement is true?
· The atomic nucleus is positively charged and the atomic shell is negatively charged.
· The atomic nucleus is negatively charged and the atomic shell is positively charged.
· The atomic nucleus and the atomic shell are neutrally charged.
· The charges move back and forth between the atomic nucleus and the atomic shell.
