Unit 3 Assessment
C2.4a

1.  define wavelength

The distance between two consecutive peaks or troughs in a wave

2.  Do the colors of a flame tests result from_______________


a.  taking in energy

*
b.  releasing of energy


c.  burning of oxygen


d.  the combustion of the metal salts 

3.  True or false:  sodium has a characteristic yellow flame


* true

4.  In which case are higher energy photons released, with Li+ (red light) or with Cu2+ (green light)?  How do you know?
*  Cu2+, because green light is emitted and has a higher energy than red light

5.  What materials are often used to produce the color of fireworks?

*  Metal containing compounds.  The heat (energy) of the explosive causes the metals to produce their characteristic spectral colors

C2.4b

1.  Distinguish between absorption and emission spectra.

Thus, emission spectra are produced by thin gases in which the atoms do not experience many collisions (because of the low density). The emission lines correspond to photons of discrete energies that are emitted when excited atomic states in the gas make transitions back to lower-lying levels. 

An absorption spectrum occurs when light passes through a cold, dilute gas and atoms in the gas absorb at characteristic frequencies; since the re-emitted light is unlikely to be emitted in the same direction as the absorbed photon, this gives rise to dark lines (absence of light) in the spectrum. 

2.  How do electrons create colors in a bright-line emission spectrum?

* The colors are created by the energy released as an electron goes from its higher energy state to its lower energy state (ground state)

3.  Light is emitted from a gaseous atom when an electron returns from an ________________ to its ground state


a.  upper boundary


b.  excited state


c.  energy level


d.  unnatural state

4.  Label the spectrums as absorption, continuous, and emission
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Top = continous, middle = emission, bottom = absorption

5.  True or false:  The emission spectrum can be used to determine the composition of a material, since it is different for each element of the periodic table


* true
C2.4c

1.  The wave nature of atoms can be described by _____________________

*
a.  Quantum theory


b.  Hund’s rule


c.  Bohr’s model


d.  a mass number

2.  According to Bohr model below, electrons cannot reside at orbit ______?
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a.  1

b.  2

c.  3

d.  4 *

3.  Hydrogen produces four different colored lines in an emission spectrum.  If hydrogen only has 1 electron, then how can 4 lines be produced?

*  The lines produced are from thousands of atoms of hydrogen.  Each line represents a single electron transition.  The 4 lines are the allowable transitions being produced simultaneously by these electrons
4.  True or False:  atoms absorb certain wavelengths of light due to unique electron configurations in the outer shell

* true

C2.4d

1.  define frequency (of wavelength)

* The number of waves (cycles) per second that pass at a given point in space

2.  What trend is observed between wavelength and energy in the electromagnetic spectrum?


* Shorter wavelength = higher energy

3-5.  Label the electromagnetic spectrum with the following:


Visible, x-rays, microwaves, infrared, ultraviolet, gamma rays, radio,
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Answer:
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C4.8e

1.  The element sulfur has an electron configuration of:  1s22s22p63s23p4

a.  What does the superscript 6 refer to?


b.  What does the letter s refer to?


c.  What does the coefficient 3 refer to?

Answer:
a.  the number of electrons in that orbital



b.  the shape of the orbital



c.  the energy level

2.  Write the electron configurations for the following:


a.  Li________________________


b.  chlorine_________________________________


c.  iron___________________________________

Answer:


a.  1s 2s1


b.  1s2 2s2 2p6 3s2 3p5


c.  1s2 2s2 2p6 3s2 3p6 4s2 3d6

3.  Which is the correct noble gas configuration for sulfur?


a.  [Ar] 3p4




b.  [Ne] 3s2 3p4 *

c.  [Ar] 3s 3p4



d.  [Ne] 3s2 3p2

4.  What element has the electron configuration of: 1s22s22p63s23p64s23d10


a.  argon




b.  zinc *


c.  cadmium




d.  copper

5.  Label the periodic table with correct orbital filling groups (s, p, d, and f)
[image: image4.png]



Answer:
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C4.8f
1.  Explain how to write a kernel structure (noble gas configuration)
Answer:

Identify the element


Go backwards in atomic number to the nearest noble gas.  Add brackets around the 

          symbol for the noble gas


Then continue the electron configuration from that point to the desired element

Write the kernel structure for the following:

2.  beryllium:___________________________

[He] 2s2

3.  aluminum___________________________

[Ne] 2s2 3p1

4.  chromium___________________________

[Ar] 4s2 3d4

5.  bromine____________________________

[Ar] 4s2 3d10 4p5

C4.8g

Match the oxidation state to the element

1.  Na



a.  +1

2.  O



b.  +2

3.  Mg



c.  +3

4.  Cl



d.  -1

5.  Al



e  -2

Answer:
1. a

2.  e

3.  b

4.  d

5.  c

C4.8h

1.  What are the letters assigned to the orbital shapes?


a.  a, b, c, d




b.  w, x, y ,z


c.  s, p, d, f *



d.  a, g, m, x

2.  Draw the approximate shapes of an S and P orbital
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3.  Which shape best describes a d-orbital shape?


a.  sphere




b.  dumbbell


c.  cloverleaf *



d.  many spikes

4.  True or false:  a s-orbital has three orientations on the x,y,z axes


* false

5.  Explain why a P-orbital can contain 6 electrons total.

* electron orbitals are three dimensional spaces.  The dumbbell shape of a p-subshell can be orient along the three different axes (x, y and z).  Each sub shell can hold 2 electrons, for a total 6 electrons in a complete p orbital

C4.8i

1.  Heisenberg’s uncertainty principle states:


a.  no more than two electrons two electrons in any one s orbital or sub-orbital


b.  electrons must have opposite spins when they occupy the same orbital


c.  orbitals of equal energy are occupied by one electron before pairing occurs

*
d.  you can never location and velocity of an electron at the same time

2.  Explain how orbital shape is determined

*  Using quantum theory, only the probabilities of where are electrons are likely to be found can be determined

3.  true or false:  the velocity and location of an electron can be determined using probability


* false

4.  Why is the current model of the atom sometimes called the “electron cloud model”


*  see answer to #2

5.  Which of the following correctly shows the quantum theory of the atom?


A.


B.


C.


D.
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