Chemistry Examination S1 - Complete Marking Guide
SECTION A: ATTEMPT ALL QUESTIONS (55 MARKS)
Q1: MULTIPLE CHOICE (10 marks)
1 mark per correct answer
	Question
	Answer
	Mark

	I. State of matter
	D) Energy
	1

	II. Kinetic theory - gas particles
	B) Widely spaced and moving rapidly
	1

	III. Chemical change
	B) Burning wood
	1

	IV. Main components of air
	B) Nitrogen and oxygen
	1

	V. Apparatus for measuring liquid volume
	C) Measuring cylinder
	1

	VI. pH of pure water
	B) 7
	1

	VII. Atom composition
	C) Protons, neutrons, and electrons
	1

	VIII. Mixture
	C) Salty water
	1

	IX. Liquid to gas process
	B) Evaporation
	1

	X. Safety with acids
	B) Wear safety goggles and gloves
	1


Total: 10 marks
Q2: TRUE OR FALSE (8 marks)
1 mark per correct answer
	Statement
	Answer
	Mark

	Diffusion occurs faster in gases than in solids
	TRUE
	1

	Isotopes have the same atomic masses
	FALSE (they have different mass numbers)
	1

	Periodic table arranges elements by atomic number
	TRUE
	1

	Rusting of iron is a physical change
	FALSE (it's a chemical change)
	1

	Water boils at 100°C
	TRUE
	1

	All salts are soluble in water
	FALSE (some are insoluble)
	1

	Oxygen makes up about 21% of air
	TRUE
	1

	A compound contains only one type of element
	FALSE (compounds contain 2+ elements)
	1


Total: 8 marks
Q3: (a) What does the diagram represent? (1 mark)
Answer: The water cycle (or hydrological cycle)
Mark distribution: 1 mark for correct identification
(b) Name the processes represented by letters a, c, e, and p (4 marks)
1 mark per correct process
	Letter
	Process

	a
	Evaporation

	c
	Condensation

	e
	Precipitation (or rain/hail/snow)

	p
	Percolation (or infiltration/seepage)


Total: 4 marks
(c) List any four uses of water in daily life (2 marks)
Any 4 uses = 2 marks (0.5 mark per valid use)
Acceptable answers:
· Drinking/hydration
· Cooking
· Washing/cleaning
· Bathing/showering
· Watering plants
· Industrial processes
· Generating electricity
· Agriculture/irrigation
· Sanitation
Total: 2 marks
Q4: 1 mark per correct match
	Column A
	Column B

	Thermometer
	Measuring temperature

	Bunsen burner
	Source of heat

	Separating funnel
	Separating immiscible liquids

	Filtration
	Separating insoluble solids from liquids

	Evaporation
	Removing water from a solution

	Element
	Substance made of one type of atom

	Compound
	Substance made of two or more elements

	Group
	Vertical column in the periodic table

	Period
	Horizontal row in the periodic table

	Noble gases
	Elements found in group 18



Q5: (a) Define "pure substance" (2 marks)
Acceptable answer: A pure substance is a material that has a fixed/definite composition and fixed/definite physical and chemical properties. It contains only one type of particle/component.
Mark distribution:
· 1 mark: Fixed composition/properties
· 1 mark: Single type of component/particle
Total: 2 marks
(b) Differentiate between pure substance and mixture with examples (3 marks)
	Aspect
	Pure Substance
	Mixture

	Composition
	Fixed/definite
	Variable

	Properties
	Fixed/constant
	Variable

	Components
	One type
	Two or more types

	Example
	Water, salt, oxygen
	Salt solution, air, sand+salt


Mark distribution:
· 1 mark: Difference in composition
· 1 mark: Difference in properties
· 1 mark: One valid example each (pure substance & mixture)
Total: 3 marks

Q6: (a) Electronic configuration of X (1 mark)
Answer: 2, 8, 8, 1 (or 2.8.8.1)
Mark distribution: 1 mark for correct configuration
(b) Group and period with reasons (4 marks)
Group: Group 1 (Alkali metals)
· Reason: It has 1 valence electron in its outermost shell (1 mark)
Period: Period 4
· Reason: It has 4 electron shells/energy levels (1 mark)
Mark distribution:
· 1 mark: Correct group (Group 1)
· 1 mark: Reason for group
· 1 mark: Correct period (Period 4)
· 1 mark: Reason for period
Total: 4 marks
Q7: (a) Three safety rules (3 marks)
1 mark per valid safety rule. Any three of:
1. Wear safety goggles and gloves when handling chemicals
2. Never taste chemicals or solutions
3. Tie back long hair when working with flames
4. Use appropriate apparatus for the task
5. Clean up spills immediately
6. Report accidents to the teacher
7. Know the location of first aid kit and fire extinguisher
8. Do not mix chemicals without instruction
9. Handle hot apparatus with appropriate tools
10. Work in a well-ventilated area
Total: 3 marks
(b) If acid spills on skin (2 marks)
Acceptable answer:
1. Immediately rinse the affected area with plenty of running water for at least 10-15 minutes (1 mark)
2. Inform the teacher/first aider and seek medical attention if needed (1 mark)
Total: 2 marks
Q8: Create a table with two columns: Physical Changes and Chemical Changes
	Physical Changes
	Chemical Changes

	Melting ice
	Burning a candle

	Dissolving salt in water
	Boiling an egg

	
	Cooking meat

	
	Rusting a knife

	
	Fermenting banana juice


Mark distribution:
· 1 mark per correct classification = 7 marks total
· Burning a candle: 1 mark (chemical)
· Melting ice: 1 mark (physical)
· Boiling an egg: 1 mark (chemical)
· Cooking meat: 1 mark (chemical)
· Rusting a knife: 1 mark (chemical)
· Fermenting banana juice: 1 mark (chemical)
· Dissolving salt in water: 1 mark (physical)
Total: 7 marks
SECTION B: ANY THREE QUESTIONS (30 MARKS)
Q9: (a) Name four methods to separate mixtures (4 marks)
1 mark per method. Any four of:
1. Filtration
2. Evaporation
3. Distillation
4. Chromatography
5. Magnetic separation
6. Decanting
7. Crystallization
Total: 4 marks
(b) Situation where each method would be used (4 marks)
1 mark per appropriate situation. Examples:
	Method
	Situation

	Filtration
	Separating sand from water / removing impurities from tea

	Evaporation
	Obtaining salt crystals from salt solution

	Distillation
	Obtaining pure water from salt water / separating liquids with different boiling points

	Chromatography
	Separating colored dyes/pigments in ink

	Magnetic separation
	Separating iron filings from sand

	Decanting
	Pouring off oil from settled sediment

	Crystallization
	Growing salt or sugar crystals from solution


Total: 4 marks
(c) Why filtration cannot separate salt from salt solution (2 marks)
Acceptable answer:
· Salt is dissolved in the solution / exists as individual ions smaller than filter pores (1 mark)
· Filter paper only traps insoluble solids / salt particles pass through the filter with water (1 mark)
Alternative answer: Because salt is a soluble substance and filtration only separates insoluble substances.
Total: 2 marks

Q10: (a) Define the following terms:
Atom (1 mark): The smallest unit of an element that can exist independently and still retain the chemical properties of the element.
Isotopes (1 mark): Atoms of the same element with the same atomic number but different mass numbers (different numbers of neutrons).
Flame (1 mark): A visible region of combustion where chemical reaction occurs between fuel and oxygen, releasing heat and light.
Total: 3 marks
(b) Preferred Bunsen flame for heating (2 marks)
Answer: Non-luminous flame (or blue flame)
Reason:
· It is hotter than the luminous flame (reaches ~1500°C)
· It does not produce soot/carbon on apparatus (1 mark for flame type, 1 mark for reason)
Total: 2 marks
(c) Identify element with 8 protons, 8 neutrons, 8 electrons (2 marks)
Element: Oxygen
· Atomic number: 8 (number of protons)
· Mass number: 16 (protons + neutrons = 8 + 8)
Mark distribution: 1 mark for element identification, 1 mark for atomic/mass numbers
Total: 2 marks
(d) Chemical formulae (3 marks)
1 mark per correct formula
	Compound
	Formula

	Sodium chloride
	NaCl

	Ammonium sulphate
	(NH₄)₂SO₄

	Aluminium oxide
	Al₂O₃


Total: 3 marks
Q11: (a) Two physical properties of pure water (2 marks)
1 mark per property. Any two of:
· Colorless/transparent
· Odorless
· Tasteless
· Boils at 100°C
· Freezes at 0°C
· Density of 1 g/cm³
· Non-flammable
· Good solvent
Total: 2 marks
(b) Test for water using anhydrous copper(II) sulphate (1 mark)
Acceptable answer: Add anhydrous copper(II) sulphate (white powder) to the substance. If water is present, the copper(II) sulphate turns blue (hydrated form).
Mark distribution: 1 mark for correct procedure and observation
Total: 1 mark
(c) Importance of water cycle (2 marks)
Acceptable answers (any two):
1. Distributes water around the Earth (1 mark)
2. Maintains water balance in ecosystems (1 mark)
3. Supports life on Earth
4. Regulates climate/temperature
5. Transports nutrients through the environment
6. Purifies water through evaporation and condensation
Total: 2 marks
(d) Water treatment stages for Nyabarongo River (5 marks)
Acceptable answer (any 5 stages):
1. Screening/Coarse filtration – Remove large debris, leaves, sticks (1 mark)
2. Sedimentation – Allow suspended particles to settle (1 mark)
3. Fine filtration – Pass through sand and gravel filters (1 mark)
4. Chlorination/Disinfection – Kill bacteria and microorganisms (1 mark)
5. pH adjustment – Add lime to neutralize acidity (1 mark)
6. Storage – In reservoirs for distribution
Total: 5 marks
Q12: (a) Arrangement and movement of particles:
Solid (1 mark): Particles are closely packed in fixed positions and vibrate about fixed points / have no freedom of movement.
Liquid (1 mark): Particles are close together but not in fixed positions and move randomly/slide past each other.
Gas (1 mark): Particles are far apart/widely spaced and move rapidly in all directions.
Total: 3 marks
(b) Triangle of state changes:
Name the changes of state (6 marks):
1 mark per correct label
	Number
	Change of State

	1
	Melting

	2
	Vaporization/Evaporation

	3
	Condensation

	4
	Freezing

	5
	Sublimation

	6
	Deposition


Total: 6 marks
Conditions for changes 3 and 4 (2 marks):
· Change 3 (Condensation): Cooling/Decrease in temperature (1 mark)
· Change 4 (Freezing): Cooling/Decrease in temperature (1 mark)
Total: 2 marks
Two substances that can undergo change 1 (Melting) (2 marks):
Any two valid examples (0.5 mark each, total 1 mark for both):
· Ice
· Wax
· Butter
· Chocolate
· Lead
· Aluminum
· Salt
Total: 2 marks
Q13: (a) Main components of air and percentages (3 marks)
	Component
	Percentage

	Nitrogen (N₂)
	78%

	Oxygen (O₂)
	21%

	Argon (Ar)
	0.93%

	Carbon dioxide (CO₂)
	0.04%

	Other gases
	Trace amounts


Mark distribution: 1 mark per component with correct percentage (any 3 major components)
Total: 3 marks
SECTION C: COMPULSORY QUESTION (15 MARKS)
Q14: DISTILLATION APPARATUS & CALCULATIONS (15 marks)
(a) Name the method (1 mark)
Answer: Fractional Distillation
Mark distribution: 1 mark for correct identification
(b)(i) Name the apparatus labelled W (1 mark)
Answer: Liebig condenser (or water-cooled condenser / condenser)
Mark distribution: 1 mark for correct identification
(b)(ii) Function of glass beads in W (1 mark)
Acceptable answers:
· Increase surface area for cooling / condensation
· Allow even distribution of vapor for efficient cooling
· Prevent bumping / smooth boiling
· Promote heat exchange between vapor and cooling water
Mark distribution: 1 mark for any valid function
Total for (b): 3 marks
(c) Substances represented by arrows A and B (2 marks)
	Arrow
	Substance
	Mark

	A
	Cold water inlet (or water in)
	1

	B
	Hot water outlet (or water out)
	1


Mark distribution: 1 mark per correct identification
Total: 2 marks
(d) Substance collected first in X (1 mark)
Answer: Ethanol (or ethanol vapour)
Mark distribution: 1 mark for correct identification
Total: 1 mark
(e) Reason for answer in (d) (1 mark)
Acceptable answers:
· Ethanol has a lower boiling point (78°C) than water (100°C), so it vaporizes and condenses first
· Ethanol boils before water
· Ethanol has a lower boiling point, so it evaporates first
Mark distribution: 1 mark for valid reasoning based on boiling points
Total: 1 mark
(f) Calculate percentage of water in MgSO₄·7H₂O (4 marks)
Step 1: Calculate molar mass of MgSO₄·7H₂O
MgSO₄ component:
· Mg = 24
· S = 32
· O (in SO₄) = 4 × 16 = 64
· Subtotal = 24 + 32 + 64 = 120 (1 mark)
7H₂O component:
· H₂O = (2 × 1) + 16 = 18
· 7H₂O = 7 × 18 = 126 (1 mark)
Total molar mass = 120 + 126 = 246 g/mol (1 mark)
Step 2: Calculate percentage of water
Percentage of water= 
Percentage of water= = 51.22% (or 51.2% or 51%)
Mark distribution:
· 1 mark: Correct calculation of MgSO₄ mass
· 1 mark: Correct calculation of 7H₂O mass
· 1 mark: Correct total molar mass
· 1 mark: Correct final percentage (with proper formula and calculation)
Total: 4 marks
(g) Metallic character variation:
(i) Across the periodic table (1 mark)
Answer: Metallic character decreases from left to right across a period
OR: Elements become less metallic / more non-metallic as you move from left to right
Reason (if asked): Atomic radius decreases / nuclear charge increases / electrons are more tightly held
Mark distribution: 1 mark for correct statement
Total: 1 mark
(ii) Down the group of the periodic table (1 mark)
Answer: Metallic character increases as you go down a group
OR: Elements become more metallic as you move down
Reason (if asked): Atomic radius increases / electrons are further from nucleus / easier to lose electrons
Mark distribution: 1 mark for correct statement
Total: 1 mark
(iii) Father of the periodic table & explanation (2 marks)
Answer: Dmitri Mendeleev (Russian chemist)
Explanation (1 mark for any valid reason):
· Arranged elements by increasing atomic mass and left gaps for undiscovered elements
· Predicted properties of unknown elements with remarkable accuracy
· Created the first widely accepted periodic table that showed periodic trends
· Organized elements systematically based on their chemical properties
· His table allowed prediction of new elements (Gallium, Scandium, Germanium)
Mark distribution:
· 1 mark: Correct identification of Mendeleev
· 1 mark: Valid explanation of why he's considered the father.      Total: 2 marks
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