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Question 1 
1.  
The element X, in the table below, has three naturally occurring isotopes. The masses (amu) and % abundances of the isotopes are given in the table below. The average atomic mass of the element is __________ amu.
Isotope		Abundance		Mass
221x		74.22			220.9
220x		12.78			220.0
218x		13.00			218.1
	
	
	219.7

	
	
	220.4

	
	
	220.5

	
	
	218.5

	
	
	221.0


2 
1.  
Cathode rays are __________.
	
	
	neutrons

	
	
	x-rays

	
	
	electrons

	
	
	protons

	
	
	atoms


Question 3 
1.  
All atoms of a given element have the same __________.
	
	
	mass

	
	
	number of protons

	
	
	number of neutrons

	
	
	number of electrons and neutrons

	
	
	density


Question 4 
1.  
Of the following, the smallest and lightest subatomic particle is the __________.
	
	
	neutron

	
	
	proton

	
	
	electron

	
	
	nucleus

	
	
	alpha particle


Question 5 
1.  
Which pair of elements would you expect to exhibit the greatest similarity in their physical and chemical properties?
	
	
	H, Li

	
	
	Cs, Ba

	
	
	Ca, Sr

	
	
	Ga, Ge

	
	
	C, O


Question 6 
1.  
There are __________ electrons, __________ protons, and __________ neutrons in an atom of the element below.

	
	
	132, 132, 54

	
	
	54, 54, 132

	
	
	78, 78, 54

	
	
	54, 54, 78

	
	
	78, 78, 132


Question 7 
1.  
The charge on the copper ion in the salt CuO is __________.
	
	
	+1

	
	
	+2

	
	
	+3

	
	
	-1

	
	
	-2


Question 8 
1.  
Which of the following atoms has the smallest number of neutrons?
	
	
	Carbon-14

	
	
	Nitrogen-14

	
	
	Oxygen-16

	
	
	Fluorine-19

	
	
	Neon-20


Question 9 
1.  
Which species below is the formula for the nitride ion? 
	
	
	Na+ 

	
	
	NO3- 

	
	
	NO2- 

	
	
	NH4+ 

	
	
	N3- 


Question 10 
1.  
Of the following, __________ contains the greatest number of electrons. 
	
	
	P3+ 

	
	
	P 

	
	
	P2- 

	
	
	P3- 

	
	
	P2+ 


Question 11 
1.  
The charge on an electron was determined __________.
	
	
	in a cathode ray by J. J. Thompson

	
	
	during the Rutherford gold foil experiment

	
	
	during the Millikan oil drop experiment

	
	
	during the Dalton atomic theory

	
	
	as part of the atomic theory of matter


Question 12 
1.  
Which one of the following compounds is chromium (III) oxide? 
	
	
	Cr2O3 

	
	
	CrO3 

	
	
	Cr3O2 

	
	
	Cr3O 

	
	
	Cr2O4 


Question 13 
1.  
Which isotope has 45 neutrons?  Could not copy the choices 
	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 14 
1.  
Which statement below correctly describes how alpha, beta, and gamma radiation are affected by an electric field?
	
	
	Both beta and gamma are deflected in the same direction, while alpha shows no response.

	
	
	Both alpha and gamma are deflected in the same direction, while beta shows no response.

	
	
	Both alpha and beta are deflected in the same direction, while gamma shows no response.

	
	
	Alpha and beta are deflected in opposite directions, while gamma shows no response.

	
	
	Only alpha is deflected, while beta and gamma show no response.


Question 15 
1.  
What is the molecular formula for 1-propanol? 
	
	
	CH3OH 

	
	
	C2H5OH 

	
	
	C3H7OH 

	
	
	C4H9OH 

	
	
	C5H11OH 


Question 16 
1.  
Barium reacts with a polyatomic ion to form a compound with the general formula Ba3(X)2. What would be the most likely formula for the compound formed between sodium and the polyatomic ion X? 
	
	
	NaX 

	
	
	Na2X 

	
	
	Na2X2 

	
	
	Na3X 

	
	
	Na3X2 


Question 17 
1.  
There are __________ protons, __________ neutrons, and __________ electrons in 238U+5. 
	
	
	146, 92, and 92 

	
	
	92, 146, and 87 

	
	
	92, 146, and 92 

	
	
	92, 92, and 87 

	
	
	146, 92, and 146 


Question 18 
1.  
Of the three types of radioactivity characterized by Rutherford, which is/are electrically charged? 
	
	
	β-rays 

	
	
	α-rays and β-rays 

	
	
	α-rays, β-rays, and γ-rays 

	
	
	α-rays 

	
	
	α-rays and γ-rays 


Question 19 
1.  
In the periodic table, the elements are arranged in __________.
	
	
	alphabetical order

	
	
	order of increasing atomic number

	
	
	order of increasing metallic properties

	
	
	order of increasing neutron content

	
	
	reverse alphabetical order


Question 20 
1.  
In the symbol below, X represents __________.13/6X

	
	
	N

	
	
	C

	
	
	Al

	
	
	K

	
	
	There is not enough information to make a determination


Chem Unit V
· Instructions
In the ionic compounds LiF, NaCl, KBr, and RbI, the measured cation–anion distances are 2.01 Å (Li–F), 2.82 Å (Na-Cl), 3.30 Å (K–Br), and 3.67 Å (Rb–I), respectively. 
1. Predict the cation-anion distance of each ionic compound above using the values of ionic radii given in Figure 7.8 on page 266 in the textbook. To receive full credit, you must show how you predicted the distance for each molecule by providing a step-by-step solution for each molecule. The solution for each molecule is worth 8 points; thus, a total of 32 total points is possible for this question.
2. Calculate the difference between the experimentally measured ion-ion distances provided at the beginning of this assignment and the ones you have predicted in problem 1. You must show how you calculated the difference for each molecule by providing a step-by-step solution for each molecule to get full credit (6 points for each molecule; total possible points for this section is 24 points). Assuming that we have an accuracy of 0.04Å in the measurement, please indicate for each molecule if your predicted ion-ion distances are accurate or not accurate with respect to their experimental ion-ion distances (2 points for each molecule; total possible points for this section is 12 points). A total of 32 total points is possible for this question. 
3. What estimates of the cation-anion distance would you obtain for these four compounds using their bonding atomic radii? (Note: these values are also in Figure 7.8 but are different from the ionic radii.) For each of the four compounds, calculate the difference between the predicted ionic bond distance, which you calculated in problem 1, and predicted atomic bond distances you calculated in this problem. To receive full credit, you must show how you calculated the difference for each molecule by providing a step-by step solution for each molecule (6 points for each molecule; total possible points for this section is 24 points). Again, assuming that we have an accuracy of 0.04Å in the measurement, indicate for each molecule if your predictions are less or more accurate using the atomic radii prediction method; explain your answer (2 points for each molecule; total points possible for this section is 8 points). Using your knowledge of atomic and ionic radii trends in the periodic table, why might one prediction method be more appropriate to use than the other in certain molecules (worth 4 points)? A total of 36 points is possible for this set of questions. 
Unit V
Question 1 
1.  
The photoelectric effect is __________.
	
	
	the total reflection of light by metals, giving them their typical luster

	
	
	the production of current by silicon solar cells when exposed to sunlight

	
	
	the emission of electrons by a metal when struck with light of sufficient energy

	
	
	the darkening of photographic film when exposed to an electric field

	
	
	a relativistic effect that causes particle acceleration



Question 2 
1.  
Which one of the following is the correct mathematical expression for the inverse relationship between the frequency and wavelength of electromagnetic radiation? 
	
	
	ν + λ = c 

	
	
	ν ÷ λ = c 

	
	
	ν = cλ 

	
	
	λ = c ν 

	
	
	νλ = c 


Question 3 
1.  
The ground state configuration of tungsten is __________. 
	
	
	[Ar]4s23d3 

	
	
	[Xe]6s24f145d4 

	
	
	[Ne]3s1 

	
	
	[Xe]6s24f7 

	
	
	[Kr]5s24d105p5 


Question 4 
1.  
Which one of the following configurations depicts an excited oxygen atom? 
	
	
	1s22s22p2 

	
	
	1s22s22p23s2 

	
	
	1s22s22p1 

	
	
	1s22s22p4 

	
	
	[He]2s22p4 


Question 5 
1.  
Of the choices below, which correctly orders the successive values for first ionization energies in a range from largest to smallest?
	
	
	Cl > S > Al > Ar > Si

	
	
	Ar > Cl > S > Si > Al

	
	
	Al > Si > S > Cl > Ar

	
	
	Cl > S > Al > Si > Ar

	
	
	S > Si > Cl > Al > Ar


Question 6 
1.  
The ground state configuration of fluorine is __________. 
	
	
	[He]2s22p2 

	
	
	[He]2s22p3 

	
	
	[He]2s22p4 

	
	
	[He]2s22p5 

	
	
	[He]2s22p6 


Question 7 
1.  
Which equation correctly represents the electron affinity of calcium? 
	
	
	Ca(g)+ e- → Ca-(g) 

	
	
	Ca(g) → Ca+(g) + e- 

	
	
	Ca(g) → Ca-(g) + e- 

	
	
	Ca-(g) → Ca(g) + e- 

	
	
	Ca+(g) + e- → Ca(g) 


Question 8 
1.  
In a px orbital, the subscript x denotes the __________ of the electron. 
	
	
	energy 

	
	
	spin of the electrons 

	
	
	probability of the shell 

	
	
	size of the orbital 

	
	
	axis along which the orbital is aligned 


Question 9 
1.  
Of the elements below, __________ is the least metallic.
	
	
	Na

	
	
	Mg

	
	
	Al

	
	
	P

	
	
	Ar


Question 10 
1.  
Which equation correctly represents the first ionization of sodium? 
	
	
	Na(g) + e- → Na-(g) 

	
	
	Na(g) → Na-(g) + e- 

	
	
	Na(g) → Na+(g) + e- 

	
	
	Na-(g) → Na(g) + e- 

	
	
	Na+ (g) + e- → Na (g) 


1. Which quantum number determines the level of energy of an electron in a hydrogen atom? 
	
	
	n 

	
	
	E 

	
	
	ml 

	
	
	l 

	
	
	n and l 


Question 12 
1.  
Which one of the following atoms has the largest radius?
	
	
	O

	
	
	S

	
	
	Te

	
	
	Zn

	
	
	Se


Question 13 
1.  
The wavelength of light emitted from a traffic light having a frequency of 5.75 × 1014 Hz is __________. 
	
	
	702 nm 

	
	
	641 nm 

	
	
	674 nm 

	
	
	522 nm 

	
	
	583 nm 


Question 14 
1.  
Atomic radius generally increases as we move __________.
	
	
	down a group and from right to left across a period

	
	
	up a group and from left to right across a period

	
	
	down a group and from left to right across a period

	
	
	up a group and from right to left across a period

	
	
	down a group; the period position has no effect


Question 15 
1.  
The ground state electron configuration of Fe is __________. 
	
	
	1s22s23s23p63d6 

	
	
	1s22s22p63s23p64s23d6 

	
	
	1s22s22p63s23p64s2 

	
	
	1a22s22p63s23p64s24d6 

	
	
	1s22s23s23p10 


Question 16 
1.  
The element that has a condensed electron configuration of [Ar]4s1 is __________. 
	
	
	Li 

	
	
	Na 

	
	
	K 

	
	
	Rb 

	
	
	Cs 


Question 17 
1.  
Which of the following electron configurations represents a violation of the Pauli Exclusion Principle?
Question 18 
1.  
Of the following elements, __________ has the most negative electron affinity.
	
	
	Na

	
	
	Li

	
	
	Be

	
	
	N

	
	
	F


Question 19 
1.  
According to the Heisenberg Uncertainty Principle, it is impossible to know precisely both the position and the __________ of an electron.
	
	
	mass

	
	
	color

	
	
	momentum

	
	
	shape

	
	
	charge


Question 20 
1.  
Of the elements below, __________ has the highest melting point.
	
	
	Rb

	
	
	K

	
	
	Li

	
	
	Na

	
	
	Cs
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