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Chapter 2: Chemistry — the inside story
Name: ___________________________
	1 
	One of the particles inside the atom is very much lighter than the others. It is the:

A electron

B neutron

C nucleus

D proton.


	
	1



	2 
	The nucleus of the atom contains:

A only electrons

B only neutrons

C only protons

D electrons and neutrons

E electrons and protons

F neutrons and protons.


	
	1

	3 
	When was it first suggested that all substances consisted of tiny, indestructible particles called atoms?

A about 400 bc
B 1808 

C 1911

D 1932

E 1983


	
	1

	4 
	Which of the following discoveries or theories about the atom came first?

A Electrons orbited the nucleus at different energy levels.

B The nucleus contained particles called neutrons.

C Most of the atom consisted of empty space.

D The electrons in the atom were embedded in the atom like the fruit in a plum pudding.


	
	1

	5 
	Which famous scientist suggested the plum pudding model of an atom?

A Democritus

B Dalton

C Sir J. J. Thomson

D Niels Bohr


	
	1

	6 
	The current model of the atom states:

A that the positively charged particles are in the nucleus

B the nucleus is very large and makes up most of the atom

C the electron is 
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 the mass of a proton.

Which statement is correct?


	
	1

	7 
	The atomic number is:

A the number of electrons, neutrons and protons in the atom

B the number of neutrons

C the number of electrons

D the number of protons.


	
	1

	8 
	Which of the following are atoms of the same 
element?

Number of protons

Number of neutrons

Number of electrons

Atom U

11

13

11

Atom V

13

11

13

Atom X

12

11

13

Atom Y

11

12

11

A U and Y

B U and X

C X and Y

D U and V
	
	1

	9 
	The columns of the periodic table are called:

E series

F families

G groups

H isotopes.


	
	1

	10 
	The elements in the first column of the periodic table react with water to form basic solutions and are called:

A alkali metals

B alkaline earth metals

C halogens

D noble gases

E transition metals.


	
	1

	11 
	The element chlorine is an example of:

A an alkali metal

B an alkaline earth metal

C a halogen

D a noble gas

E a transition metal.


	
	1

	12 
	The elements helium and neon are both classified as:

A alkali metals

B alkaline earth metals

C halogens

D noble gases

E transition metals.


	
	1

	13 
	Most of the elements in the periodic table are:

A metalloids

B metals

C non-metals.


	
	1

	14 
	In the periodic table elements with similar properties can be found in:

A every second row

B every fourth column

C the same group

D the same period.


	
	1

	15 
	The elements in the periodic table are organised on the basis of their:

A atomic number

B boiling point

C melting point

D mass number.


	
	1

	16 
	Which of the following elements is not a metalloid?

A aluminium

B arsenic

C germanium

D silicon


	
	1

	17 
	Isotopes are:

A different atoms of the same element with a different number of protons

B different atoms of the same element with a different number of electrons

C different atoms of the same element with different mass numbers.


	
	1

	18 
	Different isotopes of the same element contain different numbers of:

A electrons

B neutrons

C protons
D nuclei.


	
	1

	19 
	Which of the following types of radiation is not an example of nuclear radiation?

A alpha particles

B beta particles

C gamma rays

D X-rays


	
	1

	20 
	An alpha particle is:

A an electron

B a proton

C a helium nucleus

D a hydrogen nucleus.


	
	1

	21 
	A 1 kg sample of pure iron-59 is left in a safe container for 46 days. When placed on an electronic balance, its mass is found to be only 500 grams. The half-life of iron-59 is:

A 23 days

B 46 days

C 59 days

D 92 days.


	
	1

	22 
	Which of the following radioisotopes is used in the dating of artefacts?

A carbon-14

B cobalt-60

C iodine-131

D plutonium-239


	
	1

	23 
	Which of the following radioisotopes is used as a fuel in nuclear reactors?

A barium-137

B cobalt-60

C iron-59

D uranium-235


	
	1

	24 
	The process of nuclear fission, which takes place in a nuclear power station, occurs when:

A two nuclei merge with each other to form a new, larger nucleus

B one nucleus splits to form two or three smaller nuclei after absorbing a neutron

C neutrons are fired at a large nucleus, splitting it into hundreds of smaller nuclei

D protons are fired at a large nucleus at high speed, splitting it in two.


	
	1

	25 
	Which of the following radioisotopes is used in the radiation treatment of cancer?

A carbon-14

B cobalt-60

C plutonium-239

D uranium-235


	
	1

	26 
	The maximum number of electrons in the second (or L) shell of an atom is:

A 2

B 4

C 8

D 18

E 32.


	
	1

	27 
	An atom of the element magnesium contains 12 electrons. The arrangement of its electrons in shells can be written as:

A 2, 4, 6 

B 2, 2, 2, 2, 2, 2

C 2, 2, 8

D 2, 8, 2


	
	1

	28 
	Which of the following elements would be most likely to form an ion with a single positive charge?

A carbon

B chlorine

C helium

D neon

E sodium


	
	1

	29 
	The atoms of the different ions that make up ionic compounds are held together by:

A the sharing of electrons

B the force of gravity

C electric forces

D magnetic forces.

	
	1

	30 
	The bromine atom gains an electron to form the bromide ion Br–. How many electrons does bromine have in its outer shell?

A 1

B 3

C 5

D 7

E 9


	
	1

	31 
	Which of the following is not a property of ionic compounds?

A They are usually solids at room temperature.

B They normally have high melting points.

C They usually dissolve in water.

D Their aqueous solutions are generally poor conductors of electricity.


	
	1

	32 
	The atoms that form covalent bonds are formed by:

A the sharing of electrons

B the sharing of protons

C the sharing of neutrons

D the attraction of ions.


	
	1

	33 
	Which of the following shows the correct electron dot structure of carbon dioxide?
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	1

	34 
	Which of the following substances does not consist of molecules?

A CO2
B H2O

C NaCl

D O2

	
	1

	35 
	Which of the following is not a property of covalent compounds?

A They normally have low melting points.

B They usually dissolve in water.

C They are generally poor conductors of electricity.

D They can exist as solids, liquids or gases.


	
	1

	36 
	Which of the following is not an ionic compound?

A NaCl

B CaCl2
C CO2
D AgNO3
E Mg(NO3)2

	
	1

	37 
	The number representing an ion’s positive or negative charge is called its:

A chemical formula

B chemical symbol

C electrovalency

D molecular formula.

	
	1

	38 
	Describe the experiment and observations that prompted Lord Rutherford to say, ‘It was about as credible as if you had fired a 16-inch shell at a piece of tissue paper and it came back and hit you’.


	
	4

	39 
	Draw a labelled diagram to show the location of electron clouds, protons and neutrons in the currently accepted model of the atom.


	
	3

	40 
	A sodium atom has 11 protons and 12 neutrons.

(a) What is its atomic number?

(b) How many electrons does a sodium atom have?

(c) What is the mass number of a sodium atom?


	
	3

	41 
	Define relative atomic mass.
	
	2

	42 
	Write down the chemical symbols for the following elements.

(a) hydrogen

(b) sodium

(c) helium

(d) gold

(e) iron

(f) chlorine


	
	3

	43 
	Write down the full name of each of the following elements.

(a) Ca 

(b) Cu

(c) Ag

(d) Mg

(e) Pb

(f) U


	
	3

	44 
	In which groups on the periodic table would you find the following?

(a) alkali metals

(b) alkaline earth metals

(c) halogens

(d) noble gases


	(a) 
	4

	45 
	Hydrogen is not usually placed in group I of the periodic table although it has one electron in its outer shell. Can you suggest why this might be so?


	
	3

	46 
	How did the gaps in the periodic table help scientists between its development in the nineteenth century and 1925, when the last of the naturally occurring elements was identified?


	
	2

	47 
	What makes the nuclei of some atoms naturally unstable?


	
	1

	48 
	Name the three different types of nuclear radiation that fit the following description.

(a) can only be stopped by a thick shield of lead or concrete

(b) has the same size and mass as an electron

(c) can be stopped by a single sheet of paper


	
	3

	49 
	The half-life of plutonium-239 is 24 360 years. What fraction of a 1 kg sample of pure plutonium-239 will be left after a period of:

(a) 24 360 years

(b) 48 720 years?


	
	2

	50 
	If a radioactive element has a long half-life would it pose more or less danger if it was released into our environment? Explain your answer.


	
	2

	51 
	The graph below shows the radioactive decay of iodine-131.

(a) What is the half-life of iodine-131?

(b) How many radioactive particles would be left after 40 days?
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	2

	52 
	List two major long-term effects on humans caused by cell damage resulting from exposure to large amounts of nuclear radiation.


	
	2

	53 
	The used fuel rods in a nuclear reactor are radioactive.

(a) How are they currently disposed of?

(b) Why is it important to find a more permanent solution to the problem of disposing of nuclear waste? Give two reasons.


	
	4

	54 
	What is similar about the outer shell of all of the elements in group I of the periodic table?


	
	1

	55 
	Electrons can move from one energy level (or shell) to a higher energy level.

(a) Explain how this can be done to electrons in sodium atoms.

(b) What happens when the electrons return to the lower energy level?

(c) How can this process be helpful in identifying different elements?


	
	4

	56 
	What feature of the atoms of the noble gases causes them to be so stable and unreactive?


	
	1

	57 
	How many electrons have been gained or lost by each of the following ions?

(a) Na+
(b) NO3–
(c) Al3+
(d) S2–

	
	4

	58 
	The calcium atom loses two electrons to form an ion.

(a) Write the symbol for the ion formed.

(b) How many electrons does the calcium atom have in its outer shell?


	
	3

	59 
	Write the formulas of the ionic compounds formed when the Na+ ion combines with each of the following ions.

(a) OH–
(b) N3–
(c) CO32–

	
	3

	60 
	Write the formulas of the ionic compounds formed when the Al3+ ion combines with each of the following ions.

(a) OH–
(b) PO43–
(c) S2–

	
	3

	61 
	Draw the correct electron dot diagram for the fluorine atom. The fluorine atom has a total of 9 electrons.


	
	2

	62 
	Draw the correct electron dot diagram for ammonia (NH3). The nitrogen atom has a total of 7 electrons.


	
	3

	63 
	Explain why carbon usually forms four covalent bonds.


	
	2

	64 
	Oxygen gas consists of molecules which are made up of pairs of oxygen atoms.

(a) Which type of chemical bond joins the atoms in pairs?

(b) Write the chemical formula for oxygen gas.


	
	2

	65 
	Carbon and chlorine combine with each other to form the covalent compound carbon tetrachloride. Write the formula for carbon tetrachloride. The electronic configuration of carbon is 2, 4. The electron configuration of chlorine is 2, 7.


	
	2

	66 
	The potassium atom loses an electron to become the potassium ion K+.

(a) How many potassium ions would be required to combine with each of the following ions to form an ionic compound?

(i) NO3–  (ii) S2–  (iii) Cl–
(b) Write the formula for each of the three compounds in part (a).


	
	6

	67 
	Aluminium (with an electrovalency of +3) combines with the O2– ion to form the ionic compound aluminium oxide. Write the formula for aluminium oxide.


	
	2

	68 
	Construct a small concept map using at least 8 ideas about the structure of the atom.
	
	5











Science Quest 4, 3rd edition
Chapter 2  Chemistry — the inside story      Testmaker
10

[image: image4.jpg]_1042962432.unknown

