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Chemistry 1411

EXAM # 2

Activity Series of Metals in Aqueous Solution
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CHEM 1411 Exam # 2A 



Name:________________________________

(Chapters 5,6,7 and 8)                                             Score: 
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Part I- ( 3 points each) - Please write your correct  answer next to each question number, DO NOT CIRCLE.
____ 1.   Calculate the work associated with expansion of gas from 46L to 64 L at constant external pressure of 15 atm.
A. 23 L. atm

B. -640 L. atm        C. -270 L. atm               D.  340 L. atm             E. None of them
  ____ 2. How many electrons are present in d orbital of Copper

                         a) 4           b) 5              c) 7           d) 9          e) None of them

_____3. Calculate the energy required for an electron transition from n=2 to n=4
                   A) 3.4 x 10-18 J 
    B) 4.3 x 10-17 J

C) 12.01 x 10-19 J

D) 4.09 x 10-19 J 
      E) None of them

____4.  Write all possible quantum numbers for electrons 3p orbital.

          A) n = 2
    l = 3    ml = -3, 0, +3    Ms: 1e-  +1/2 1e- -1/2        

          B) n = 3     l =1    ml = -1, 0, +1     Ms: 2e-  +1/2, 2e-  -1/2

          C) n = 2     l =1    ml = -1, 0, +1     Ms: 3e-  +1/2, 3e-  -1/2

          D)  n = 3     l =1    ml = -1, 0, +1     Ms: 3e-  +1/2, 3e-  -1/2

          E)  n = 3     l =3    ml = -1, 0, +1     Ms: 3e-  +1/2, 32e-  -1/2


____5.   Consider the following balanced equation and calculate the energy released when 2.3 moles of propane gas was reacted.
C3H8(g) + 5O2(g) ( 3CO2(g) + 4H2O(g)

ΔH =  –2044 kJ  

A. -2044.22  kJ

B. –1408.1 kJ 

C. –4701.2  kJ 
D. 106 kJ/mol 

E. None of them
____6.  The specific heats of Lead and Gold are both 0.128 J/g·°C. Which of the following statements is not true? 
A. They have the same molar heat capacities

B. Lead has a higher molar heat capacity

C. For the same mass, they both absorb the same amount of heat for the same temperature increase
D. The heat capacities for 10.0 g of gold and 10.0g of lead are the same. 
____ 7.  Given specific heat of sand is 0.84 J/g(C, what is the heat capacity if 3g of sand heated so that the temperature increased from        

               27 oC to 34 oC?
A. 17.64 J

B. 72 J

C. 0.014 J

D. 25.2 J
E. 0.028 J

____8.   If principal quantum number (n) is 2, what are the values of angular quantum (l) numbers?
a) 0

b) 0, 1


c) 1, 2
                d)  2, 3
   
e) 0, 2

____9. Which of the following atom has electrons in d orbital?

A)  C

B) Al

C) Ca

D) Na

E) Cr
_____10. When 1 mole Methane gas (CH4) is burned at constant pressure, 890 kJ of energy is released as heat.  Calculate the energy for 
                a process in which 5.8 g of methane is burned at constant pressure.
A. -320 kJ

B. 360 kJ

C. -240 kJ

D. -622 kJ

E. -127 kJ
____11. Which of these following molecules has 2 non-bonding electrons on the central atom?
                           H2O, SO2, NH3, CO2, CCl4
A. CO2 

B. CCl4 

C. CO2 and NH3 

D. SO2 and NH3

E. H2O and SO2
____12.  Identify the polar bond

A. N-Cl

B.  C-H

C.  Si-P

D.  B-Cl

E. A and B
 ___13. What is the correct electron configuration for Fe

a)  [Ne]4s23d6                 b) [Ar] 3d6 4s2                        c) [Ar] 4d6 4s2                      d) Ar] 4s2 3d6                        e) None of them

_____14.  Write the dot structure of CCl2O molecules and identify total non-bonding electrons in the molecule
A. 12

B. 16

C. 18

D. 10

E. 0
____ 15.   Calculate the Heat of the reaction , (H, for BrF (g)  +  F2 (g)  →    BrF3 (g)
                     Thermochemical equation is as following.

                     Br2(l)  +  F2 (g)                             2BrF (g)         (H  -188 kJ/mol

                     Br2  + 3F2                                      2BrF3 (g)      (H  -768 kJ/mol

A. 704 kJ

B. 290 kJ

C. 453 kJ

D. -290 kJ

E. None
____16. The wavelength of the electromagnetic radiation is 270 nm.   What is the energy of the radiation?


a) 7.9 x 10-20 J     b) 7.3 x 10-19 J      c) 8.2 x 10-9 J        d) 9.1 x 10-12 J      e) None of them

____ 17. Which of the following is improperly labeled?




A.  Cu, transition metal

B.  Mg, alkaline earth metal




C.
Br, halogen


D.  U, noble gas

____ 18. What is the frequency of radiation that has a wavelength of  589  nm? 

                  A.  1.96 x 10–21 s–1
B.  5.09 s–1

C.  5.09 x 1014 s–1
D. 5.09 x 1020 s–1

 ____19. Which of the following atoms is the most electronegative?
A.  Mg


B.  Cl


C.  B


D.  I
____20.  What are the possible Quantum numbers for electrons in 3d orbital?

a) n = 2, l = 2, ml = -2, -1, 0, +1, +2,  Ms = 5e-  + ½,  5e- -½

b) n = 2, l = 1, ml = -1, 0, +1, Ms = 3e- +½, 3e- -½

c) n = 3, l = 2, ml = -2, -1, 0, +1, +2,  Ms = 5e-  + ½,  5e- -½

d) n = 3, l = 1, ml = -2, -1, 0, +1, +2,  Ms = 5e-  + ½,  5e- -½

e) None of them

____21. Which of the following molecules is polar?
               A.  NH3 


B.  BF3


C.  CO2

D.  C2H2

_____
22.
Arrange the following atoms in order of increasing atomic radius (smallest to largest):  N, K, As, Fr 




A.  N <K < As < Fr
B.  N <As <K <Fr
C.  As <K <N <Fr
D.  Fr <K <As <N

Critical thinking questions

1. At 25°C, the following heats of reaction are known:

C(s) + O2(g) (CO2(g)      

(H = -394 kJ
2 H2(g)  + O2(g) (2 H2O(g)         

(H = -484 kJ
C5H12(l) + 8O2(g)(5CO2(g) + 6 H2O(g)
(H = -3506 kJ

Calculate the enthalpy for the reaction:
5 C(s) + 6H2(g)(C5H12(l)       

(H = ?

Solution: 
 Reverse the 3rd thermochemical equation

    5CO2 (g)  +  6H2O (g)  (    C5H12 (l)  +  8O2 (g)        (H = 3506 kJ

Multiply the 1st equation with 5

    5C(s)           +       5O2(g)         (     5CO2(g)      
                 (H = -1970kJ
Multiply the 2nd equation with 3
    6 H2(g)      +       3O2(g)           (    6 H2O(g)         

(H = -1452 kJ

     Combine all the three reactions after cancelling the molecules with red color.
5C (s)    +   6H2 (g)      (   C5H12(l)                              (H  =  84 kJ

2. A metal piece was heated 89.9 0C and placed in the calorimeter in 100 ml of water ate 27 oC.   The temperature of water increased to 35.6 oC.  Calculate the heat lost by metal.  Specific heat of water is 4.184 J/g. oC.
              Calculate heat received by water Hwater = m x s x ∆t   

                                                         (m = 100g,  s = 4.184 J/oC. g,  Final temp = 35.6 oC and Intial temp = 27 oC)

              Heat received by water with positive sign = Heat lost by metal with negative sign

KEY
1) C
2) D
3) D
4) D
5) C
6) A
7) A
8) B
9) E
10) A
11) D
12) D

13) D
14) B
15) D
16) B 
17) D 
18) C
19) B
20) C
21) A
22) B
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