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Important constants

Gas Constant (R) =0.0821

=8.31

=8.31 x 10’
Planck’s Constant (h) =6.626 x 103

=6.626 x 1034
Velocity of light (c) =2.998 x 108
Avogadro’s number (N) =6.022 x 10%
Bohr’s Constant (Rw) =2.179 x 108
Faraday (F) = 96485
Specific heat of H.0O =4.18

L.atm/(mol.K)
J/(mol.K)
g.cm?/(sec2.mol.K)
J.sec/particle
kg.m?/(sec.particle)
m/sec

particles/mol
J/particle
Coulombs

1/(g.°C)
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Li Be F Ne
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Cs | Ba  La= | Hf | Ta W | Re | Os Ir Pt | Au | Hg At | Rn
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87 88 89 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
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CHEM 101 Second Major EXAM 051

1. If the volume of a gas is doubled at constant temperature, which of the
following changes is observed?
A) The pressure of the gas is decreased to : of its original value.

B) The pressure of the gas is decreased to  of its original value.
C) The pressure of the gas is increased to twice its original value.
D) The density of the gas is doubled.

E) The velocities of the molecules are doubled.

2. Which of the following gases has the greatest density at 1.0 atm and 305
K?
A) CF;
B) CO
C) N
D) CO;
E) He

3. A 10.0 L flask contains 2.5 atm of ethane gas and 8.0 atm of oxygen gas
at 28°C. What is the partial pressure of the water gas in the flask at 28°C
after the completion of the reaction?

2C2Hs(g) + 702(g) — 4CO2(g) + 6H20(Q)
A) 6.85atm
B) 1.85atm
C) 1l1.1atm
D) 1.01 atm
E) 3.24 atm
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CHEM 101 Second Major EXAM 051

4. In an experiment, argon is allowed to effuse through a tiny opening into
an evacuated 5.00 x 102 mL flask for 30.0 seconds, where the pressure in
the flask is found to be 15.0 mm Hg. The experiment is repeated using an
unknown gas at the same temperature and pressure. After 30.0 seconds,
the pressure is found to be 47.4 mm Hg. What is the molar mass of the
gas?

A) 4.00 g/mol
B) 16.0 g/mol
C) 28.0 g/mol
D) 32.0 g/mol
E) 83.8 g/mol

5. One way in which real gases differ from ideal gases is that the molecules
of a real gas
A) are attracted to each other.
B) move in curved paths.
C) have no mass.
D) occupy no volume.
E) have no kinetic energy.

6. Two metals of equal mass with different heat capacities are subjected to
the same amount of heat. Which undergoes the smallest change in
temperature?

A) The metal with higher heat capacities.

B) The metal with lower heat capacities.

C) Both undergo the same change in temperature.

D) You need to know the initial temperatures of the metal
E) You need to know which metal you have.

KFUPM CHEMISTRY DEPARTMENT Page 4



CHEM 101 Second Major EXAM 051

7. Which of the following processes is (are) endothermic?
l. OON@ - OON@
Il.  When solid KBr is dissolved in water, the solution gets colder.
1. The combustion of gas in a car engine.

A) landll
B) Il only
C) Il only
D) Iland Il
E) lonly

8. Given the standard heat of reactions:

P, + 6Cl, — 4PCl; AH° --1225.6 kJ
Ps+ 50, — P40 AH° --2967.3 kJ
PCl;+ Cl, — PCls AH° --84.2 kJ

PCl; + (1/2)O, — CIsPO  AH° --285.7 kJ
Calculate the value of AHe° for the reaction below:

P,O10+ 6PCl5 — 10 CIsPO
A) -610.1kJ
B) -110.5kJ
C) -2682.2 kJ
D) -7555.0 kJ
E) 154.1 K]

9. It takes 75.0 J to raise the temperature of 35.0 g of lead 12.0 ° C.

Calculate the molar heat capacity of lead.
A) 37.1J/mol °C

B) 0.179 J/mol °C

C) 0.124J/mol °C

D) 8.05J/mol °C

E) 8.63x10* J/mol °C
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CHEM 101 Second Major EXAM 051

10. Calculate the standard of enthalpy of combustion per gram of liquid
ethanol.

C2HsOHqy + 30— 2COzg + 3H20()
AH? of C;HsOH = -278.0 kJ/mol

AH? of cO,

D_I_ Mﬂu of H,O

A) -29.67 kilg
B) -13.67 ki/g

-393.5 kJ/mol

-286.0 kJ/mol

C) -8.72kl/g
D) 8.72 ki/g
E) -8.35kJ/g

11. Asingle pulse of a laser yields an average of 5.00 x 108 photons with A
=633 nm. If melting ice to water at 0°C requires 6.01 kJ/mol, what is the
least number of laser pulses needed to melt 10.0 g of ice?

A) 2120
B) 3340
C) 38300
D) 3830
E) 212

12. "No two electrons in an atom can have the same four quantum numbers"
is a statement of
A) the Pauli exclusion principle.
B) Bohr's equation.
C) Hund's rule.
D) de Broglie's relation.
E) Dalton's atomic theory.
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13.

14.

15.

CHEM 101 Second Major EXAM 051

An electron in the hydrogen atom makes a transition from an energy state
of principal quantum numbers n; to the n = 2 state. If the photon emitted
has a wavelength of 434 nm, what is the value of n;?

A) 5

B) 4

C) 3

D) 6

E) 7

An electron in an atom is in the n = 3 quantum level. List all the possible

values of | and mj, that it can have.

A 1=0m=0;1=1,m=-1,0,1;1=2,m=-2,-1,0,1,2

B) I=0,m=0;1=1,m=0,11=2m=0,1,2

C) I=1,m=-1,0,1;1=2,m=-2,-1,0,1,2

D) I=0,m=0;1=1,m=-1,0,1;1=2,m=-2,-1,0,1,2;1=3, m
=-3,-2,-1,0,1,2,3

E) 1=2,m=-2,-1,0,1,

2

Photodissociation of water
H.O (1) + hy — Hz (g) + 1/20; (g)
has been suggested as a source of hydrogen. The AHx, for the reaction,
calculated from thermochemical data, is 285.8 kJ per mole of water
decomposed. Calculate the maximum wavelength (in nm) that would
provide the necessary energy.
A) 419 nm
B) 2.95x 10° nm
C) 4.19x10°nm
D) 295 nm
E) 630 nm
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16. Estimate the enthalpy change for the reaction
2CO + 02 —» 2C0O;

given the following bond energies (BE).

BE(C=0) = 1074 kJ/mol, BE(O=0) = 499 kJ/mol, and BE(C=0) = 802 kJ/mol
A) -561 kJ/mol
B) +744 kJ/mol
C) +1949 kJ/mol
D) +2380 kJ/mol
E) -744 kJ/mol

17. Which of the following Lewis structures is incorrect?
A) N=N

B) |

C) _n|_u

D) H—C—H

E) _
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18. Which of the following electron configurations represent elements that
would have similar chemical properties?

l. 1s225%2p* 1. 1s22522p°>  11l. [Ar]4s23d%4p® V.
[Ar]4s23d4p*

A) land IV

B) landll

C) landlll

D) lland IV

E) Iland Il

19. Arrange the following ions in order of increasing ionic radius: K*, P3-,
S, CI-.
A) K'<ClF<§*<P*
B) K'<P*<S*><CI
C) P¥<S=<Cl<K*
D) ClF<S*<P*<K*
E) Clr<S*<K*<P?*

20. The molecular geometry for the chlorate anion, O_Om_ IS

A) trigonal pyramid
B) linear

C) bent

D) triangular-planar
E) tetrahedral
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Answer Key
1. A
2. A
3. A
4. A
5. A
6. A
7. A
8. A
9. A

10. A
11. A
12. A
13. A
14. A
15. A
16. A
17. A
18. A
19. A
20. A
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