
CHMY 171

PRACTICE EXAM I
Watch your significant figures and units throughout the exam!
Name 





1.   (4 pt) If chemicals A and B react together very slowly and you want to make the reaction faster by adding a catalyst, C, describe experiments you would perform (including control experiments) to determine whether the addition of catalyst C was able to speed up the reaction.  
2.   (3 pt) Describe the difference between accuracy and precision.  

3.  Part A. (4 pt) How many significant figures are in each of the following values?
a.
29.010



a. _____________ 
b.
1.011x103


b.​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​ _____________           

c.
30,002



c. _____________           

d.
0.033



d. _____________           
Part B. (3 pt) Express the result of the following calculation to the proper sig figs: 

(15.0)/(0.0030)=_________
4.  (6 pt) A substance has the following properties.  List by each whether it is a physical or a chemical property.


a.
density = 0.784 g /mL

a. ______________

b.
highly acidic


b. ______________


c.
reflective


c. ______________


d.
flame-resistant


d. ______________

e.
volatile


e. ______________


f. 
elastic



f. ______________

5.  (1 point each) TRUE and FALSE

A. A homogeneous mixture is uniform throughout.  

B. An example of a homogeneous mixture is carbonated water (tonic water).  

C. A compound is uniform throughout.  

D. An example of a compound is carbonated water (tonic water).  

E. A heterogeneous mixture is uniform throughout.  

F. An example of a heterogeneous mixture is carbonated water (tonic water).  
G. An element is uniform throughout.  

H. An example of an element is carbonated water (tonic water).  
6.  (4 pt) How many millimeters are there in 1400 micrometers?
7.  (4 pt) How many microliters are there in 0.020nL?  
8.  (5 pt) A sample of glass has a density of 1.111 g/mL.  What will be the mass of 27mL of this glass?  

9.   (5 pt) A 01.7 x 10-4 kg sample of unknown substance had a volume of 290 µL.  What is the density of the substance in g/mL? 
10.  (3 pt) What are the three primary particles that make up an atom?  
11. (1 pt each) TRUE and FALSE.

A) All matter consists of tiny particles called atoms.  
B) Atoms are indivisible.  
C) Atoms are the smallest particles that exist.  
D) An atom cannot be created from nothing.  
E) An atom can not be converted to any other type of atom.  
F) Atoms of different elements have different properties.  
12.  (4 pt) Describe an early experiment that was performed to show that atoms consist of both positively charged particles and negatively charged particles.  
13.  (4 pt) Describe an experiment that was performed to test whether an individual atom is very densely packed with matter or whether it is mostly empty space.  

14.  (3 pt) If Mg atoms have 12 protons and 12 neutrons, explain why the mass on the periodic table is 24.31 rather than 24.00?  
15.  (9 pt) List the numbers of protons, electrons, and neutrons in each of the following:

a. 13C

a. ______ protons, ______ neutrons, and _______ electrons 
b. 79Br-1

b. ______ protons, ______ neutrons, and _______ electrons 
c.
44Ti+4

c. ______ protons, ______ neutrons, and ________ electrons 

16.  (4 pt) Circle the wavelength of light with the highest frequency.  Put a box around the wavelength of light with the highest energy. 

a) 650 nm

b) 420 mm

c) 480 mm

17.  (4 pt) Explain what is meant when one says that the location of electrons in an atom is quantized.  
18.  (3 pt) Describe what happens when a ground state atom is excited.  

19.  (1 pt) How many orbitals are there in the 4f subshell?  
20.  (1 pt) How many electrons can fit into the 4th energy level? 
21.  (2 pt) Give a reasonable set of 4 quantum numbers for a 2p electron.  
22.  (8 pt) Which of the following are permissible as sets of quantum numbers for an electron in an atom?  (Circle yes or no to indicate if it is permissible or not, and circle the quantum number(s) that would have to be changed to make it permissible if it is not.)
(a) n =  3,  l = 2,   ml = -3,   ms  = 1/2


yes

no

(b) n = 4,   l = -2,   ml = 0,   ms=-1/2


yes

no

(c) n = 2,   l = 2,  ml = 0,   ms =   3/2


yes

no

(d) n = 50,  l = 0,   ml = 0,   ms=-1/2


yes

no

23.  (4 pt) Will an electron be lower in energy in a 2p subshell or in a 3p subshell, and WHY?  
24.  (2 pt) Describe what is meant by the term node with respect to orbital dot pictures.  
25.  (5 pt) Write the complete electron configuration of the ground state of the nickel atom.  

26.  (3 pt) Explain why electrons prefer to fill into the 4s subshell before entering the 3d subshell.  

27.  (6 pt) Label the following orbital diagrams for neutral atoms as either GROUND STATE, EXCITED STATE, or IMPOSSIBLE.


____    ____             ___  ___  ___         ____            ___  ___ ___        ___    

  1s
  2s
                2p

       3s

      3p

        4s            


 ___      ___             ___  ___  ___          ____         ___   ___  ___        ____    

  1s
  2s
                2p

       3s

      3p

        4s            


___      ___             ___  ___  ___          ____         ___   ___  ___       

  1s
  2s
                2p

       3s

      3p

 

28.   Write the abbreviated orbital diagram for the ground state of a neutral iron atom. (use boxes and arrows, 5 points).  

29.  (2 pt) Explain why Cr atoms do not have a full 4s energy level.  

