CHEM 101 Major 2 Exam (041 term)
(‘ a’  is the correct answer in all the questions)

1.
At what temperature will 19.4 g of oxygen gas , O2 , exert a pressure of 1820 torr in a 5.12 L cylinder

a. -27 oC


b. -76 oC


c. -49 oC


d. 246 oC


e. 49 oC

2.
What is the total pressure of a gas mixture containing 16 g of O2 and 4.0 g of He, if the partial pressure of O2 in the mixture is 6.0 atm?


a. 18 atm

b. 4.0 atm

c. 6.0 atm

d. 12 atm

e. 15 atm

3.
It takes 32.0 s for 1.00 L of NH3 to effuse thriugh a capillary tube. How long will it take 1.00 L of HCl gas to effuse through the same capillary tube under the same conditions of temperature and pressure?


a. 46.9 s


b. 21.9 s


c.
68.6 s


d. 14.9 s


e. 26.3 s

4. Consider the van der Waals equation for real gas


[P + a(n/V)2] x (V – nb) = nRT


Which statement is false?

a. The above equation approaches the ideal gas equation at high pressure and low temperatures.

b. The term ‘a(n/V)2’ corrects for the intermolecular attraction between gas molecules
c. The term ‘nb’ corrects for the non-zero volume of the gas molecules.

d. The constant ‘b’ generally increases with the size of the gas molecule.

e. the constants ‘a’ and ‘b’ are determined for a gas by fitting experimental P, V and T values.

5.
When one mole of H2O (liq) havinga volume of 18.1 mL at 100 oC is evaporated to H2O (vap) at 100 oC ant 1.00 atm to a volume of 30.6 L, calculate ‘w’ for the process.


a
-3.09 kJ


b.
3.09 kJ


c. -30.6 kJ


d. 30.6 kJ


e. 30.6 l.atm

6.
In a coffee cup calorimeter, 1.60 g of NH4NO3 is mixed with 75.0 g of water at an initial temperature of 25.00 oC. After the dissolution of the salt, the final temperature of the contents of the calorimeter is 23.34 oC. Assuming the heat loss to calorimeter is zero and the solution has a heat capacity  of 4.18 J/oC.g , calculate the enthalpy change for the dissolution of NH4NO3.

a.
26.6 kJ/mol


b. -26.6 kJ/mol


c.
333 J/mol


d. -333 J/mol


e. 325 J/mol

7.
Given the thermochemical equation



2 Cu2O (s)  +  O2 (g)  →   4 CuO (s)        ΔH  = -292.0 kJ


and that the heat of formation of CuO(s) is -157.3 kJ/mole. Determine the heat of formation of Cu2O(s).


a. -168.6 kJ/mol


b. -337.2 kJ/mol


c. -134.7 kJ/mol


d. 134.7 kj/mol


e.
449.3 kJ/mol

8.
Which of the following transitions in the hydrogen atom emit the highest energy?


I.
n =1 to n = 3


II
n = 3 to n = 4


III
n = 3 to n =2


iv
n = 5 to n = 3


a. III


b. iv


c. I


d. II


e. I and III

9.
What is the energy of a photon with a wavelength of 785 nm?


a.
2.53 x 10-19 J


b. 1.18 x 10-18 J

c.
1.52 x 10-21 J

d.
3.23 x 10-10 J

e.  7.51 x 10-23  J

10.
What type of electron orbital is designated by quantum numbers


n = 4,  l = 3, ml = 0 ?


a. f orbital


b. s orbital


c. p orbital

d. d orbital

e. g orbital

11.
How many unpaired electrons are there in Sn and Sn2+ ion respectively ?


a. 2 and 0


b. 0 and 2


c. 1 and 2


d. 1 and 1


e. 0 and 0

12.
Which of the following statements is NOT correct?

A. Every 2p orbital in a C atom in its ground state is occupied by a single electron.

B. No two electrons in an atom can have the same four quantum numbers.

C. If two electrons occupy the same atomic orbital they must have opposite spin.

D. All the electrons are paired in the ground state of a Ne atom.

E. Every 2p orbital in a N atom in its ground state is occupied by a single electron.

13.
Which of the following electronic configurations is for Mn in its ground state?

F. [Ar]  4s2  3d5
G. [Kr]  5s2  4d5
H. [Ne]  3s2  2d5
I. [Ar]  4s1  3d6
J. [Ar]  4s1  3d5
14.

Elements X, Y and Z come after each other in the periodic table.  On the basis of their ionization energies (see Table)

	Element
	I1 (kJ / mol)
	I2 (kJ / mol)
	I3 (kJ / mol)
	I4 (kJ / mol)

	X
	515
	7278
	11,778
	(

	Y
	895
	1757
	14,811
	20,937

	Z
	799
	2414
	3648
	24,953



X, Y and Z could be, respectively,

A. Li ,  Be  and B

B. H ,  He  and Li

C. He,  Li  and Be

D. O ,  F   and  Ne

E. F,   Ne  and  Na

15.

Which of the following has the smallest size?

K. Be 2+
L. Li

M. Be

N. O 2(
O. F (
16.

From the following information,

Molecule      Central                          Structure
                       atom 

    H2S

S              Non-linear.  HSH angle is 105(
     SO3

S            Planar.  All SOS angles are 120 (
    CBr4             C            Tetrahedral.   All BrCBr angles 109.5(
    PH3               P            P at apex of pyramid.  3 H atoms at the 





   corners of an equilateral triangle base

    CO2              C           Linear.  OCO angle is 180( 

one can predict a zero dipole moment for,

A. CBr4 , CO2 and SO3
B. PH3 only

C. CO2 only

D. H2S and PH3
E. H2S only

17.

Which of the following reactions has a ΔH that is referred to as the lattice energy?

A.      Na+ (g)   +   Cl( (g)       (       NaCl (s)

B.      2 Na (s)   +   Cl2 (g)      (    2 NaCl (s)

C.      NaCl (s)    (     Na (g)   +    Cl (g)

D.      Na (g)   +    Cl (g)     (      NaCl (s)

E.      NaCl (s)    (     Na+ (g)   +   Cl( (g)

18.   Which of the following violates the octet rule?

a. 
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b. 
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c. 
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d. 
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NO


e. 
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.Which of the following is resonance structures important?

a. 
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NO

-


b. 
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NH


c. 
[image: image8.wmf]4

CCl


d. 
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HO


e. SiO44-
20.   Which  statement is TRUE about ClF3 molecule?

a. It is a T-shaped molecule.

b. It has a geometry of an equilateral triangle.

c. The molecule has seven valence electrons around the central Cl atom.

d. The valence electrons surrounding the central Cl atom obey the octet rule.

e. It is a molecule with a trigonal pyramid geometry.
4.   Which of the following is correct in terms of the bond energies for the enthalpy change for the reaction

H2N-NH2(g)  +  2 F2 (g)   (   4 HF(g)  +  N2(g)


given the following information




Bond



Bond Energy(kJ/mol)




N-H



391




N-N(single bond)

160




F-F



154




H-F



565




N-N(triple bond)

941

a. -1169 kJ

b. 631 kJ

c. -2253 kJ

d. 1402 kJ

e. 2253 kJ
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