Department of Chemistry Chemistry 1.2 Midterm Exam
Brooklyn College of CUN.Y. Fall 2000

Name Last 4 ID # digits---------- Section-=--ms=asmm-mv

I-Multiple Choice Question--3 points each. Circle the correct choice.

1. How many orbitals are there in the n = 3 shell?
a)3 b6 ¢)9 d) 12

2. Which of the following is not a valid set of four quantum numbers to describe an
electron in an atom?
a) 1,0,0,+% b)2,1,1,+% ¢)2,0,0,-%2 d)1,1,0,+%

3. Which pair of elements would you expect to exhibit the most similar physical and
chemical properties?

a)Asand Se b)NaandCl c¢)Asand Sb d)B and Be

4. How many electrons are there in the Lewis symbol for an iodine atom?
a)l?7 b8 ¢)7 d)1

5. Which of the following steps in the formation of sodium chloride is exothermic?

a) lonization of sodium  b)Formation of gaseous chlorine atoms
¢) Formation of gaseous sodium d)Addition of an electron to chlorine

6. Which of the following bonds is the most polar?
a) N-O b) O-F d) B-O e)S-0

7. At what temperature (in °C) will 25.0 g of carbon dioxide (at 1.00 atm) occupy
21.5L? a) 188°C b)461°C ¢) -263°C d)-270°C e) 113°C

8. How much faster would bromine vapor molecules move in a test tube than iodine
vapor molecules in an identical test tube at the same temperature?
a)1.59 times faster b) 0.630 times as fast ¢) 1.26 times as fast d) 2.52 times as fast
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Directions: Write neatly. Show all calculation methods. Use
proper units and proper numbers of significant digits.

1. Give the detailed electronic configuration for the ground
6pts. state of each of the following:

(a) Cr*

(b) Ba®

{(c) ¢ Nd

4¢¥ 2. Determine the number of unpaired electrons in the ground state
of each of the following:

(a) As

(b) Ni™

3. A certain atom in an excited state may emit yellow ana green photons in its visible

line spectrum. Which photon has the greatest .............7 10pts.
a) wavelength ............... b) frequency .............. Clenergy ................
Which one resulted from the largest quantum jump?......... Wasthe jump TO a lower

level or a higher level from where the electron started? ..............

4. Arrange the species in each of the following sets in the order

specified:
(10pts.) (a) increasing size (smallest first) Ne Na’ F
1. (b) increasing size (smallest first) Mg Ca Ba
(c) increasing electronegativity Na Si Cl
(d) increasing ionization energy Na Na‘ Na**

(e) increasing ionization energy As Cl He



What is the total pressure ina mixture of 3.00 g CyHgand 1.53 g Hena 11.0 L vessel

- (10pis) collected over water at 25° C? The vapor pressure of water gt this temperature 1s 24
torr. (Show all formulas and the numerical setup including units.)
6. Draw electron dot (dash) diagrams for all the resonance
structures of
6 pts. (a) NO,- (b)  SO;

7. Calculate the enthalpy of the following reaction (for whicb a
_balanced equation ‘s provided), given the bond enthalpies

in the accompanying table:

fhalanced)
10 pts.

HC=CH +20, — O0=C=0 + C=0 + H-OH

D (kJ/mol)
C-H 413
C=C 839
C=0 1072
0, 495
O-H 463

8 (6pts)

In each of the following sets of gases, circle the one that should most closely obey the
Ideal Gas Law :

4) Heat STP Ne at STP  Arat STP
b) Neat 100K & 1 Atm Ne at 200K & 1 Atm Ne at 400K & 1 Atm

¢) Neat 273K & 0.5 Atm Neat 273K & 1 Atm Neat 273K & 10 Atm
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9. Explain Boyle's law in terms of the kinetic molecular
‘ﬂﬂ'& theory.

10, Calculate the molar mass of a gas if 4.40 g occupies 3.50 L
at 560 torr and 41°C.
(10pts.)
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