Unit 3 Pre-Test: Classification and Measurement of Matter
Honors Chemistry  •  Diagnostic Assessment  
Name: ________________________________    Date: ______________    Period: ________
Scoring & Proficiency Thresholds
	Topic Area
	Questions
	Total Points
	Should Do
	Must Do
	Aspire To Do

	1 • Classification, Properties & Mixtures
	1–6
	41 points
	≤ 27
	28–34
	≥ 35

	2 • Atoms, States of Matter & the Periodic Table
	7–17
	49 points
	≤ 32
	33–41
	≥ 42

	3 • The Mole & Chemical Equations
	18–23
	23 points
	≤ 15
	16–19
	≥ 20



Read me first
This pre-test checks what you ALREADY know before we begin Unit 3. It is NOT graded and does not count against you. You are NOT expected to know everything yet — getting questions wrong, or writing "NS" (= not sure), is completely fine and tells us exactly where to focus.  Each question shows its point value; scoring is for placement only.

Section 1: Classification, Properties & Mixtures
1.  [12 pts]  Classify each material below: pure substance or mixture? Then specify if element, compound, solution, colloid, or suspension.
	Material
	Pure substance or mixture?
	Then what kind?

	Oxygen gas (O₂)
	
	

	Distilled water (H₂O)
	
	

	Baking soda (NaHCO₃)
	
	

	Salt water
	
	

	Milk
	
	

	Muddy water
	
	



2.  [4 pts]  A bottle labeled "pure waterfall water" boils at 100.6 °C in the lab. Is it really pure? Which physical property supports your answer?



3.  [6 pts]  Classify each property as physical or chemical:
	Property
	Physical or chemical?

	Density
	

	Flammability
	

	Melting point
	

	Reacts with acid
	

	Dissolves in water
	

	Supports burning
	



4.  [8 pts]  Classify each change as physical or chemical and provide evidence:
	Change
	Physical or chemical?
	Evidence

	Ice melting
	
	

	Iron rusting
	
	

	Sugar dissolving in water
	
	

	Milk souring
	
	



5.  [8 pts]  Match each mixture to the best physical separation technique and the physical property it relies on:
	Mixture
	Best technique
	Physical property used

	Sand mixed with iron filings
	
	

	Sand mixed into water
	
	

	Salt dissolved in water
	
	

	Food dyes mixed in ink
	
	



6.  [3 pts]  Explain how you could use a beam of light (Tyndall effect) to tell a solution apart from a colloid.



Section 2: Atoms, States of Matter & the Periodic Table
7.  [9 pts]  Complete the subatomic particle table:
	Element
	Atomic Number (Z)
	Mass Number (A)
	Protons
	Neutrons
	Electrons

	Carbon
	6
	12
	
	
	

	Carbon
	6
	14
	
	
	

	Oxygen
	8
	16
	
	
	



8.  [3 pts]  Are Carbon-12 and Carbon-14 atoms of the same element? Explain what makes them isotopes.
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9.  [4 pts]  Write the complete isotope notation [           ] of:

a)  [2 pts]  Helium with 2 protons and 2 neutrons: ___________________

b)  [2 pts]  Carbon with 6 protons and 7 neutrons: ___________________

10.  [1 pt]  What is the main difference between two isotopes of the same element?
A. Different number of protons
B. Same number of protons, different number of neutrons
C. Different number of electrons
D. Different chemical properties

11.  [3 pts]  The atomic mass of chlorine on the periodic table is 35.45 amu. Why is this not a whole number?



12.  [4 pts]  Use kinetic molecular theory (KMT) and forces between particles to explain why liquid water has a fixed volume but gas expands to fill its container.



13.  [4 pts]  Identify the phase change for each description:
	Description
	Phase change name

	Solid ice becomes liquid water
	

	Water vapor forms droplets on a glass
	

	Dry ice (solid CO₂) becomes gas directly
	

	Liquid water turns into solid ice
	



14.  [4 pts]  Classify each element as metal, nonmetal, or metalloid:
	Element
	Metal / nonmetal / metalloid

	Sodium (Na)
	

	Sulfur (S)
	

	Silicon (Si)
	

	Iron (Fe)
	



15.  [4 pts]  Predict the ion charge formed by each elemen:
	Element
	Ion formed

	Sodium (Na)
	

	Magnesium (Mg)
	

	Chlorine (Cl)
	

	Oxygen (O)
	



16.  [7 pts]  List the 7 diatomic elements that exist naturally as two-atom molecules (X₂).


17.  [6 pts]  Write the formula or name for each compound:
	Formula / Name given
	Written answer

	NaCl
	

	CaO
	

	CO₂
	

	Potassium bromide
	

	Nitrogen trifluoride
	

	Dinitrogen monoxide
	





Section 3: The Mole & Chemical Equations
18.  [3 pts]  How many copper atoms are in 2.00 moles of pure copper wire? (Avogadro's number = 6.02 × 10²³)


19.  [3 pts]  Define molar mass and explain its role in converting grams to moles.


20.  [3 pts]  Calculate the mass in grams of 0.500 moles of water (H₂O, molar mass = 18.0 g/mol).


21.  [3 pts]  What volume does 3.00 moles of argon gas occupy at STP (22.7 L/mol)?


22.  [8 pts]  Consider the balanced chemical equation: 2H₂ + O₂ → 2H₂O
a)  [2 pts]  What does the coefficient 2 in front of H₂ mean? ______________________________________
b)  [2 pts]  What does the subscript 2 in H₂O mean? ________________________________________
c)  [4 pts]  Verify that this equation conserves mass by counting H and O atoms on both sides.



23.  [3 pts]  Explain why chemists use the mole unit instead of counting individual atoms in a reaction.
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