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Multiple Choice Questions:

1. Which of the following statements is true?
a. We can determine the exact location of an electron if we know its energy.
b. An electron in a 2s orbital can have the same n, I, and m quantum numbers
as an electron in a 3s orbital.
c. Ni has 2 unpaired electrons in its 3d orbitals.
d. In the building up of atoms, electrons occupy the 4f orbitals before the 6s
orbitals.
e. Only three quantum numbers are needed to y describe an electron.
2. How many electrons can be described by knowi tum numbers n=4, | =3,

¢

3. Anelement E has the electron configuration [Kr]4d'5s%5p is the formula

a. EF;

b. EF3

c. EF

d. EFg

e. EFg
4. What is the elect

a. [Ar] 25

b. [Ar] 4s'3d*

c. [Ar] 3d?

d. [Ar] 4s°3d?

e. None of these
5. An element has the el

a. Nonmetal

. Transition glement

ration of Ti**?

e‘wonfiguration [Kr] 4d'°5s?5p?. The element is a(n)

ing an electron is an process, and fluorine gaining an
Is an process.

Endothermic, exothermic

Exothermic, endothermic

Endothermic, endothermic

Exothermic, exothermic



7. Which one of the following isoelectronic species has the smallest radius?
a. Mg*
b. Na

c. Ne

d F

e. O

8. The successive ionization energies for one of the period three elements is listed

below. Which element is referred to?

El 577.4 kJ/mol
1,816 kJ/mol
E2
2,744 kJ/mol
E3
11,580 kJ/mol ‘
E4
15,030 kJ/mol
E5

a) Na b)yMg c)Al d)Si e)P

9. Which of the following sets of quantum numbers is possible electron?

10. calculate the w. Balmer series (the visible series)
of the hydrogen spe is removed completely)

a. 0.12334m
24.373 m
2.7353x 107 m
4.1029 x 10" m

36.559 m

b.
C.
d.
e.




11. Using the picture below, what process corresponds to the lattice energy?

a1l b2 c¢3 d4 eb5
12. What is the shape of the IF, ion?

a. Square planar

b. Tetrahedral

. Linear
. Tetrahedral

6+ Mg—H 6-
o+ Cl—DBr 6-
o+ C—O0 6-

b.
C.
d.
e.



15. Which of the following molecules has a nonzero dipole moment?
a. CC|4
b. SiF,
c. CS,
d. SO;
e. PBrs
16. Which of the following series is isoelectronic?
a. B,C,N,O
b. S*,CI, K*, Ca*
c. F,CI,K" Rb"
d. Na, K, Rb, Cs
e. Sn,As, S, F
17. In which of the following compounds doe
and fluorine have the greatest ionic character®
OF,
SF;
SeF,
AsF3
. SbF;
18. For which of the
PCls

® o0 oW

e not draw a stable Lewis struct

oo o
@)
@)
(2]

e. Noneoft stable Lewis str
19. Given the following information:

N bond energy =

F, bond energy = 154 kJ/mol

15 Ny (g) + 3/2 ‘e NFs (g) AH° = -103kJ/mol

Calculate the N—F bond energy.

. 66 kJ/mol
e. None of these



20. Complete the Lewis structure of the molecule

This molecule has single bonds and multiple bonds.
a.

D 00 o

4,2
6,3
11,5
11,2
13,0

21. For which compound is resonance require i equately? ‘

22. The molecule XCls™ ha:
could be X?
a. O
b. P
c. Xe
d. S
e. At least
23. Of the following, which molecule has the
a. CCl4
b. NH3
c. SO2

®oo0 o

PCl;

NH,*
None of these

pyramidal shape. Which o wing atoms

d. CI20

24. According to the VSE
are arranged
a. Differently, because in each case there are a different number of atoms

Pyhe electron pairs around NH3 and those around CH4

nd the central atom.

ame, because both nitrogen and carbon are in the second period
e same, because in each case there are the same number of electron
pairs around the central atom

e. Differently or the same, depending on the conditions leading to maximum

repulsion.



25. 0.200 mol NO is placed in a one liter flask at 2273K. After equilibrium is
attained, 0.0863 mol N and 0.0863 mol O are present. What is the K, for this
reaction?

2NO(g) <> N2(g) + O2(9)

9.92

3.15

0.0372

0.576

e. 39.7

26. For the reaction system, N,(g) +3H»(g) €<-> 2NH
The conditions that would favor maximum cony,
would be

a. High temperature and high pressur

High temperature, pressure unimporta

High temperature and low pressure

low temperature and high pressure

low temperature and low pressure

oo o

of the reactants to products

¢

®© oo o

27. Solid HgO, liquid H O, are placed in a glass bu [lowed to
reach equilibriu erature. 2HgO(s) €< 2Hg(l) +'0,(g) AH =

+43.4 kcal. Th of HgO in the bulb could be increased by
: $
b.
C.

e. Removing some Hg
28. Which of the following equidi
smallest amount of produ
a. K,=5x10"
b. Kc=5x10"
c. Ki=5x107?
d. K¢=5x10"
. For the reaction below, K, = 1.16 at 800°C. CaCO3(s) €-> CaO(s) + CO2(qg)
CaCOgs is put into a 10.2-L container and heated to 800°C,
CaCOj3 will react to reach equilibrium?

indicate thereaction that gives the

d. 100.%
e. 47.4%



30. A sample of solid NH4NO3 was placed in an evacuated container and then heated

so that it decomposed explosively according to the following reaction:
NH4NO3(s) €2 N20(g) + 2H20(g)

At equilibrium, the total pressure in the container was found to be 2.03 atm at a

temperature of 500°C. Calculate Kp,

31.

a.
b.
C.
d.
e.
Consider the following reaction:
2NOCI(g) €~ 2 NO(g) + Cl,(9)
initially pure NOCI(Q) is placed in a vesse
the NOCI has decomposed. Determine the va
a.

® oo o

Cl(g) +e > Cl(g

335
4.12
1.83
1.24
2.03

2.01x10°
1.09 x 10”7
2.18 x 107
6.24 x 10°

Cl(g) = 349 kJ/mol

Li*(g) +CI'(g) = LiCI(s) Lattive ene LiClI(s) = 829 kJ/mol

H2(9) > 2H(9)

H, = 432 kJ/mol

Calculate the net change in energy for the reaction
2Li(s) + 2HCI(g) = 2LiCl(s) + Hz(g)

m constant at the temperature of the expreminet is 4.0, what is the
concentration of water vapor?

Write the 3 resonance structures for OCN™ and calculate the formal charge in

each.





