Chemistry 211 Sample problems
Atomic Structure:

1. An atom of the most common isotope of platinum, 
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, has __ protons, ___ neutrons, and ___electrons.

	a. 194, 78, 78
	c. 78, 194, 78

	b. 78, 116, 78
	d. 78, 116, 78


2.  Which species has 30 electrons?

	a. 
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	c. 
[image: image3.wmf]+

4

80

34

Se



	b. 
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Cu


	d. 
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Zn




3. Which element is represented by 
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	a. cesium
	c. zinc

	b. yttrium
	d. manganese


4. Which statement is correct?

	a. protons, neutrons and electrons together uniformly occupy the total volume of the atom

	b. electrons and protons have most of the mass and occupy very little space.

	c. neutrons and protons have most of the mass and occupy most of the space.

	d. electrons occupy most of the space and have very little of the mass of the atom.


5. The number of neutrons in the 
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	a. 32
	c. 36

	b. 46
	d. 80


6. Which statement is correct?

	a. electrons and neutrons are located in the nucleus.

	b. neutrons and protons have most of the mass and occupy very little space.

	c. neutrons and protons have most of the mass and very little space.

	d. electrons occupy most of the space and have the same mass as the protons.


7. Chlorine (Z = 17) can have a charge of +7; how many electrons would this ion have?

	a. 10
	c. 7

	b. 17
	d. 24


8. Chlorine (Z = 17) can have a charge of +7; how many protons would this ion have?

	a. 10
	c. 7

	b. 17
	d. 24


9. An element has two naturally occurring isotopes with atomic abundances of 15% 23X and 85% 24X.  The atomic mass should be closest to

	a. 23.7
	c. 12.0

	b. 22.3
	d. 23.0


10. An element has two naturally occurring isotopes with atomic abundances of 85% 23X and 15% 24X.  The atomic mass should be closest to

	a. 23.7
	c. 12.0

	b. 22.3
	d. 23.0


11. An element has two naturally occurring isotopes, 23X and 25X, and an atomic mass of 23.8.  The % abundance of the first isotope is approximately

	a. 80%
	c. 45%

	b. 20%
	d. 55%


12. How many valence shell p electrons should be in a Group 5A element?

	a. 3
	c. 7

	b. 2
	d. 5


13. How many how many unpaired electrons would Nb have?

	a. 1
	c. 5

	b. 2
	d. 3


14. Which element has 2 unpaired electrons?

	a. Si
	c. Mg

	b. Be
	d. N


15. In which pair are the two species isoelectronic?
	a. Fe2+, Fe3+
	c. O, N+

	b. As, P
	d. O, F


16. Which pair of species has the same number of electrons?
	a. Fe, Mn+
	c. Te, Se

	b. Ar, K+
	d. Mn, Tc


17. What is the maximum number of electrons that can be in an f orbital?
	a. 14
	c. 2

	b. 7
	d. 6


18. What is the maximum number of electrons that can be in a p subshell?
	a. 6
	c. 3

	b. 2
	d. 4


19. Which ion will have a hydrogen-like line spectrum?
	a. He
	c. Li2+

	b. Na+
	d. Li+


20. Which of the following is paramagnetic? 

	a. Cl
	c. Ti4+

	b. O2
	d. Fe2+


21. Which of the following is diamagnetic?
	a. Ni
	c. Zn

	b. Cu
	d. Ga


22. What is the correct electron configuration of Sc?
	a. 1s22s22p63s23p64s23d1
	c. 1s22s22p63s23p63d1

	b. a. 1s22s22p63s23p64s13d2
	d. 1s22s22p63s23p63d3


23. What is the ground-state electron configuration of Si?
	a. 1s22s22p63s33p1
	c. 1s22s22p63s23p2

	b. 1s22s22p73s13p2
	d. 1s22s22p63s13p3


24. Which electron configuration is impossible?

	a. 1s22s22p63s23p2
	c. 1s22s22p63s23p23d1

	b. 1s22s22p63s23p24s2
	d. 1s22s22p62d103s23p2


25. Which electron configuration is impossible?

	a. 1s22s22p63s23d2
	c. 1s22s22p53s23p23d1

	b. 1s22s22p63s23p23f44s2
	d. 1s22s22p63s23p23d10


26. Which set of quantum numbers is correct with n = 3?

	a. l = 2, ml = 3, ms = ½ 
	c. l = 2, ml = 2, ms = 1

	b. l = 4, ml = 2, ms = ½
	d. l = 1, ml = , ms = ½


27. Which emission line in the hydrogen spectrum will have the highest energy?

	a. n = 
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	b. n = 4 ( n = 3
	d. n = 5 ( n = 4


28. Which emission line in the hydrogen spectrum will have the lowest energy?

	a. n = 
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	c. n = 2 ( n = 1

	b. n = 4 ( n = 3
	d. n = 5 ( n = 4


29. Which emission line in the hydrogen spectrum will have the highest frequency?

	a. n = 10 ( n = 3
	c. n = 10 ( n = 9

	b. n = 10 ( n = 1
	d. n = 10 ( n = 8


30. Which emission line in the hydrogen spectrum will have the longest frequency?

	a. n = 10 ( n = 3
	c. n = 10 ( n = 9

	b. n = 10 ( n = 1
	d. n = 10 ( n = 8


Stoichiometry

1. 

	a. 
	c. 

	b. 
	d. 


Energetics
1. When 65.0 g of a metal are at 25.0°C was dropped into 100.0 ml of water the temperature of the water dropped from 65.0° to 38.5°C; what is the heat capacity of the metal if the heat capacity of the water is 4.184 J/g*°C and its density is 1.00 g/mL.

	a. 2.6 J/g*°C
	c. 4.814 J/g*°C

	b. 12.6 J/g*°C
	d. 26.5 J/g*°C


2. The temperature of a piece of iron initially at 25.0°C increased to 50.0°C, when the sample was heated with a 50 Watt (1 W = 1 J/s) heater for 60 s; assuming all of the heat was absorbed by the iron, determine the mass of iron.  The heat capacity of iron is 25.1 J/mol*°C; Atomic mass = 55.85 g/mol.
	a. 120 g
	c.268 g 

	b. 23 g
	d. 4.8 g


3. A ____ H corresponds to an ____ process.
	a. negative, endothermic
	c. constant, exothermic

	b. positive, exothermic
	d. negative, exothermic


4. How many kJ of heat are evolved in the combustion of 55.5 g of C6H6(l)?

2C6H6(l) + 15O2 ( 12CO2(g) + 6H2O(l)     H° = 6535 kJ
	a. 4650 kJ
	c. 2325 kJ

	b. 118 kJ
	d. 59 kJ


5. Using the following thermochemical equations:
	Fe2O3 + 3CO
	↔ 2Fe + CO2
	H° = 28.0 kJ

	3Fe + 4CO2
	↔ 4CO + Fe3O4
	H° = +12.5 kJ


Calculate the value of  ° (in kJ) for:

	3Fe2O3 + CO ↔ CO2 + 2Fe3O4
a. 59
	c. 15.5

	b. 40.5
	d. 109


6. Determine H for the third reaction from the information given.

	3/2 O2(g) + 2 B(s)
	 B2O3
	H = 1,264.0 kJ

	O3(g) + 2 B(s)
	 B2O3
	H = 1,406.0 kJ

	3/2 O2(g)
	 O3(g)
	H = ?

	a. 142
	c. 2670

	b. +2670
	d. +


7. What is H°rxn for the reaction below?

CH4(g) + 4 Cl2(g)  CCl4(l) + 4 HCl(g)

(in kilojoules) 

	Species
	H°f, kJ/mol

	CH4(g)
	74.9

	CCl4(l)
	135.4

	HCl(g)
	92.3


	a. 152.8
	c. +429.7

	b. +152.8
	d. 


8. For which should the standard heat of formation (H°f) be zero at 25°C? 

	a. O2(g)
c. O3(g)
b. O2(l)
d. O(g)



9. Determine H° for the following reaction:

N2H4(g) + H2O(g)  NH2OH(g) + NH3(g)
	Bond Energies, kJ/mol

	N-H
	389
	O-H
	459

	N-N
	159
	N-O
	201


	a. 459 kJ
	c. 28 kJ

	b. +417 kJ
	d. +28 kJ


10. When aqueous ammonium thiocyanate and barium hydroxide are mixed together the temperature of the solution drops.  This means that the system is ____ and the water ___ energy.

	a. exothermic, absorbs 
	c. endothermic, absorbs

	b. endothermic, donates 
	d. exothermic, donates


11. The molar heats of formation of 1,3-butadiene (C4H6(g)), CO2(g), H2O(l) are +111.9 kJ, 393.5 kJ, 285.9 kJ.  What is the molar heat of combustion of 1,3-butadiene?

C4H6(g) + 5.5O2(g) CO2(g) +  3H2O(l)
	a. kJ
	c.  2543.4 kJ/mol

	b. + 1363.1 kJ
	d.  1363.1 kJ
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# electrons in an orbital and in a subshell

Hund’s rule

Line spectra

Bohr model for H line spectra

Hydrogen-like ions: Bohr model
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Paramagnetic, diamagnetic substances

Molecular Structure and Bonding:

VSEPR Theory

Bond Angles

Valence Bond Theory

Dipole moment

Lattice structures

Resonance structures

Lone pairs

Expanded octet

Ionic/covalent bonds

Formal charge and Lewis structures

Sigma and pi bonds
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Empirical formula from % composition

Empirical formula from mass of each element

Theoretical mass % from formula

Molar mass

Mass of an atom

Avagadro’s #

Limiting reagents

Theoretical yield
Molarity and reactions
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% Yield
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Phase diagram
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Vapor pressure of a liquid

Crystal structures of solids

Critical point, T and P
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Ideal gases

Molarity of solutions
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Manometers and trapped gases
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Energetics:

Specific heat capacity

Calorimeter heat capacity

Bomb calorimeter

Exo- and endo- thermic heat of reaction

Bond Energies
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Enthalpy of combustion

Hess’ law

Descriptive Chemistry/Periodicity:

Metals reactivity/activity series
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Electronegativity and periodicity
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Laboratory Chemistry:

Significant figures
Precision
_1226411375.unknown

_1226411766.unknown

_1226713264.unknown

_1226713292.unknown

_1226412637.unknown

_1226411489.unknown

_1226411036.unknown

_1226411365.unknown

_1226409852.unknown

