CP Chemistry Benchmark #2 Review Sheet Fall Semester 2016
Process Skills
Read the following paragraph:
(1) On a cold morning, your car does not start.  (2) You say, “Oh no!  The battery is dead!”  (3) Your friend

      who works on cars uses a battery tester and finds that the battery has a full charge.  (4) Your friend notices a lot of      

      corrosion on the battery terminals.  (5) Your friend says, “Maybe corrosion is causing a bad connection in the electrical     

      circuit, preventing the car from starting.”  (6) Your friend cleans the terminals and the car starts.

Determine which statements are: 

Observations _____________

Hypothesis _______________

Experiments _______________

1. Identify the following as  qualitative or quantitative data
_____orange
_____25oC
_____soft
_____cold
_____55 mph
   _____15 mL
2. What type of graph should be used in each of the following situations:

a. Data given as percentages


b. a comparison is being made between different quantities


c. the relationship between two different variables is being illustrated.

3. The variable that is changed by the experimenter is called the __________________ or _____________________ variable.  This variable is graphed on the _____________ axis.

4. Using the data table below set up a graph:

A student conducts an experiment to determine the effect of adding salt on the boiling point 

      
 of water.  The results are shown below.

	Sample
	Amount of salt added
	Boiling point of water

	Sample 1
	0 g
	100.0oC

	Sample 2
	2 g
	102.3oC

	Sample 3
	5 g
	104.8oC

	Sample 4
	10 g
	107.5oC


Draw a graph in the space provided:  Which sample is the control group?  How do you know?
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Measurements (Ch 2)

1. Fill in the following table with the correct information
	Measurement
	Equipment
	Units
	Base or derived 
	Definition

	Volume
	
	
	
	

	Mass
	
	
	
	

	Time
	
	
	
	

	Length
	
	
	
	

	Temperature
	
	
	
	

	Density
	
	
	
	


	Measured Values for a Stamp’s Length

	
	Student 1
	Student 2
	Student 3

	Trial 1
	2.60 cm
	2.70 cm
	2.75 cm

	Trial 2
	2.72 cm
	2.69 cm
	2.74 cm

	Trial 3
	2.65 cm
	2.71 cm
	2.64 cm

	Average
	2.66 cm
	2.70 cm
	2.71 cm


2. Define accuracy and precision.  Using the sample data above determine if each student was accurate and precise.  The true value is 2.70 cm.  Support your answer.  This can be words or a drawing.
3. A sample of aluminum is placed in a 25-mL graduated cylinder containing 15.0 mL of water.  The level of the water rises to 23.0 mL.  Aluminum has a density of 2.7 g/mL.  Calculate the mass of the sample. 
a. A sample of copper has a mass of 14 g.  It is placed in a graduated cylinder containing 25 mL of water and the change in volume is 2.0 mL.  If the density of copper is 9.00 g/mL.  Calculate the density of the sample of copper taken by the experimenter.  Calculate the percent error of the experimenter’s value for the density of copper compared to the actual density of copper.
4. Determine the significant figures in each measurement
 
____0.003015 m       ____0.121012 L          ____12.90 sec      ____5000 dogs      ___5.7842910 x 103 g
a. Complete the following calculations and round to the correct number of significant digits.

12.00 cm x 2.00 cm x 1.00 cm =

125.0 cm / 10.32 cm = 
b. Read the ruler to the correct number of significant digits. __________
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5. An object floats in water.  What conclusions can be drawn about its density?

6. Four graduated cylinders each contain a different liquid: A, B, C, and D. 
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Liquid A: mass = 30.0 g;
volume = 15.0 mL

Liquid B: mass = 12.8 g;      volume = 10.0 mL

Liquid C: mass = 36.0 g;      volume = 12.0 mL

Liquid D: mass = 10.6 g;      volume = 2.0 mL

 Examine the information given for each liquid and predict the layering of the liquids if they were carefully poured into the larger    graduated cylinder pictured.

Matter and its Properties
1. Fill in the following table
	State of matter
	Shape
	Volume
	Describe the particle motion
	Picture

	Solid 
	
	
	
	

	Liquid
	
	
	
	

	Gas
	
	
	
	


2. Phase Changes.  Identify the phase changes represented on the diagram below.

                                                Gas                                           




1.                3



1. ______________________

                                                     4




2. ______________________


                     6





3. ______________________


Solid

  5

Liquid


4. ______________________

                                      2




5. ______________________









6. ______________________
3. Determine if the following are physical or chemical properties AND whether the properties are intensive or extensive.
    P/C
    I/E




   P/C
     I/E

a. Texture                    _____     ______

f.  solubility

______     ______
b. Flammability           _____
  ______

g.  reacts with water 
______     ______
c. Volume                    _____
  ______

h.  melting point 

______     ______
d. Reacts with acid     _____
  ______

i.  density

______     ______
e. Luster                       _____
  ______

j.  odor 


______     ______
4. Explain the difference between the following two mixtures: Italian dressing and sweet tea.
5. Identify the techniques that could be used with each of the following.

____1.  Separate an undissolved solid from a liquid.


A. Crystallization
____2.  Separate a dissolved solid from a liquid.



B. Filtration
____3.  Separate two liquids with different boiling points.


C. Distillation
____4.  Separate two dyes in a mixture of food coloring.


D. Properties
____5.  Separate sand from water.




E. Evaporation to dryness
____6.  Separate salt from water.




F. Chromatography
6. Identify each of the following as either chemical or physical changes.

______ tearing a piece of paper

______boiling water

______dissolving sugar into water

______digesting food

______ a nail rusting



______ice melting

7. Determine if the following are substances or mixtures.

____sodium     ___polluted air
    ___steel       ___water     ___sodium chloride      __salt water

8.  Classify each of the following using the choices given below.

A. element

B. compound

C. solution
D. mixture

______ salt

_____ orange juice with pulp

______ sulfur
______pizza

_____ sweet tea



______nickel 
Atomic Theory and Structure
1. What is an isotope?  How is the mass number calculated?  Fill in the following table

	Nuclear Symbol
	Name
	Mass Number
	Protons
	Neutrons
	Electrons

	16O

            8
	
	16
	
	
	

	
	Oxygen-17
	
	8
	
	

	
	
	18
	
	
	8

	
	
	80
	35
	
	

	
	Potassium-40
	
	
	
	

	
	
	
	26
	29
	


3.   What determines the identity of an atom?  What determines the identity of the isotope?
4.  Match the concept, theory, or discovery with the scientist most closely associated with it.

_____a.  planetary model of the atom 



(1) Bohr

_____b. determined the atomic number by use of X-ray

(2) Chadwick

_____c. discovery of the neutron




(3) Dalton

_____d. discovery of the electron




(4) Democritus

_____e. determined the charge on an electron through     

(5) Millikan

                
Oil Drop Experiment




(6) Moseley

_____f. developed the basis of the modern atomic theory

(7) Rutherford

_____g. determined the atom is mostly empty space


(8) JJ Thomson

_____h. developed the earliest atomic theory

5.  Describe or draw a picture of the model of the atom that each of the following scientists developed:

Dalton:



Thomson



Bohr

6. Draw the Bohr diagram for each of the following isotopes:

C-12


K-39


O-16



B-11

      7. Complete the following table.

	Particle
	Mass
	Charge
	Location

	
	
	1+
	

	Neutron
	
	
	

	
	1/1837 amu
	
	


Electron Configuration and Periodic Table
1.
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A- What is the atomic number and mass number of the element?

B- What is the name of the element?

C- Write the dot notation and electron configuration for the element.

2. What is the name of a negative ion?  A positive ion?  Did the atom gain or lose an electron to become a negative ion?  Is that a metal or a nonmetal?

	Element
	Atomic Number
	# of Protons
	# of Neutrons
	# of Electrons
	Type of Atom? (Ion, Neutral, Isotope)

	K
	
	
	
	
	

	K-39
	
	
	
	
	

	K+1
	
	
	
	
	

	O
	
	
	
	
	

	O-2
	
	
	
	
	

	O-17
	
	
	
	
	


3. Match the following

____Arranged the Periodic Table by atomic mass


A. Moseley

____Discovered the positively charged nucleus


B. Newland

____Based the periodic table on the law of octaves


C. Rutherford

____Discovered the electron




D. Medeleev

____Arranged the periodic table by increasing atomic number

E. Thomson

4. Match the following

a. It is impossible to pinpoint both the speed and location of an electron at any given time

b. It is impossible for any two electrons to end in the same four quantum numbers

c. We can’t pinpoint the EXACT location of an electron, but we can identify a GENERAL location by using quantum numbers

d. Identifies the size of the electron cloud

e. Identifies the orientation of the sublevel; sometimes called orbital

f. Identifies the direction of the spin of the electron

g. Identifies the shape of the electron cloud

______ 1. Schrodinger


______ 2. Principle Quantum Number

______ 3. Spin Quantum Number

______ 4. Heisenberg Uncertainty Principle

______ 5. Orbital Quantum Number

______ 6. Subsidiary Quantum Number

______ 7. Pauli Exclusion Principle

5. Draw the orbital diagram for the element Nitrogen

6. Write the electron configuration for the element Fe.

7. Write the electron dot notation for the following elements: 
C
K
O
Br
B

8. Identify the following element based in the Noble gas notation   [Ar]4s23d104p2
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9. Label the s, p, d and f blocks on the periodic table above

10.Label the Alkali Metals, Alkaline Earth Metals, Halogens , Metalloids and Noble Gases

11.What type of element is copper?  What are 3 properties of this type of element?

12.What type of element is chlorine?  What are 3 properties of this type of element?

13. What are 2 characteristics of metalloids?

14.  Using the periodic Table above.  Determine the following: 






Moving from L to R across a period


Moving down a family


Atomic Radius


increases 
or 
decreases

increase       or      decrease


Electronegativity


increases 
or 
decreases

increase       or      decrease


Ionization Energy


increases 
or 
decreases

increase       or      decrease


Metal Reactivity


increases 
or 
decreases

increase       or      decrease


Nonmetal Reactivity

increases 
or 
decreases

increase       or      decrease

Rank the following 5 elements from lowest to highest electronegativity:    Na, S, Cu, Ar, Fr   __________________________________

Rank the following 5 elements in increasing order of atomic radius: 
     Na, S, Cu, Ar, Fr   __________________________________

Rank the following 5 elements in decreasing order of ionization energy:    Na, S, Cu, Ar, Fr   __________________________________

15.  How many atoms make up 25.6 g of sodium?

16.  What is the mass of 12.4 moles of lithium?

17.  How many atoms are in 3.56 moles of aluminum?









