Integrated Science 9 Revision: Solar System and Periodic Table - Answer Key

Solar System
Multiple Choice
1. B) Jupiter
2. C) Pluto
3. B) It has no significant atmosphere
4. B) Uranus
5. B) Ice, dust, and small rocky particles
Short Answer
1. Jupiter, Saturn, Uranus, Neptune
2. Venus has a thick atmosphere of carbon dioxide that traps heat (greenhouse effect).
3. The asteroid belt is a region filled with rocky bodies located between the orbits of Mars and Jupiter.
4. Earth has liquid water, an oxygen-rich atmosphere, and moderate temperatures, which support life.
5. Dwarf planets do not clear other objects from their orbital paths, so they don’t meet the full definition of a planet.
Fill in the Blank
1. Jupiter
2. terrestrial
3. rings
4. asteroid
5. Uranus; Neptune


Atoms, Elements, Molecules

Multiple Choice
1. A) Atom
2. B) Oxygen gas (O₂)
3. B) The number of protons
4. B) Compounds contain two or more kinds of atoms chemically bonded together.
5. A) H₂O
Short Answer
1. An element is a pure substance made of only one type of atom.
2. A molecule is two or more atoms bonded together; example: water (H₂O).
3. Protons (positive), neutrons (no charge), and electrons (negative).
4. An element is made of one kind of atom; a compound has two or more elements bonded chemically.
5. Noble gases already have full outer electron shells, so they don’t easily form bonds.
Fill in the Blank
1. nucleus
2. proton
3. atomic
4. molecule
5. molecule
Ionic and Covalent Bonds
Multiple Choice
1. B) Electrons are transferred from one atom to another
2. B) Sodium and Chlorine
3. C) A bond where atoms share electrons
4. A) They conduct electricity when dissolved in water
5. C) H₂O
Short Answer
1. Ionic bonds involve the transfer of electrons from one atom to another, creating charged ions; covalent bonds involve atoms sharing electrons.
2. Atoms form bonds to achieve stable electron arrangements (usually a full outer shell).
3. Sodium chloride (NaCl); the ions form a repeating crystal lattice of Na⁺ and Cl⁻.
4. Many covalent substances have low melting points because their molecules are held together by weak intermolecular forces.
5. In a solid, the ions are fixed in place and cannot move; in solution, ions are free to move and carry current.
Fill in the Blank
1. transferred
2. share
3. ionic
4. non-metal
5. giant (or crystal) lattice
Properties of Ionic and Covalent Compounds
Multiple Choice
1. C) They conduct electricity when molten or dissolved in water
2. C) Gases, liquids, or low-melting solids
3. B) There are strong forces between oppositely charged ions
4. D) Good conductors when dissolved in water
5. B) Giant covalent structures

Short Answer
1. In solids, the ions are locked in a lattice and cannot move; in solutions or molten form, ions are free to move and carry charge.
2. Covalent substances have no free charged particles; electrons are tied up in bonds.
3. Ionic compounds usually have high melting/boiling points because of strong ionic bonds, while most covalent substances have lower melting/boiling points due to weaker intermolecular forces.
4. Graphite has delocalised electrons between its layers, allowing current to flow; diamond has all electrons locked in bonds.
5. Ionic: table salt (NaCl); Covalent: sugar (C₆H₁₂O₆).
Fill in the Blank
1. electrostatic (or ionic)
2. low
3. giant (or crystal)
4. electrons (or ions)
5. four
Properties of Alkali Metals, Transition Metals, Halogens, and Noble Gases
Multiple Choice
1. D) They are hard and have very high melting points
2. B) They often form coloured compounds and act as catalysts
3. B) They become darker in colour and less reactive
4. B) They are colourless and unreactive under normal conditions
5. C) Iron – Transition metal
Short Answer
1. Alkali metals are stored under oil to prevent them from reacting with oxygen or moisture in the air.
2. Transition metals are strong, have high melting points, and can act as catalysts or form coloured compounds.
3. Halogens become less reactive as you move down the group.
4. Noble gases already have full outer electron shells, so they are chemically stable and rarely react.
5. Alkali metals are soft and have low melting points, while transition metals are hard and have high melting points.
Fill in the Blank
1. 1 (Group 1)
2. coloured; catalysts
3. chlorine
4. electron shells (or outer shells)
5. alkaline (or basic)


Life Cycle of Stars

Multiple Choice
1. D) Nebula
2. B) Gravity
3. C) Nuclear fusion of hydrogen into helium
4. B) It becomes a red giant, then a white dwarf
5. B) Black hole
Short Answer
1. A nebula is a large cloud of gas and dust in space; gravity can cause parts of it to clump together, starting star formation.
2. A protostar is a contracting mass of gas and dust; a main-sequence star forms when fusion begins in its core.
3. In the red giant phase, the star expands as it fuses helium and other elements in its core and outer layers.
4. A small star like the Sun becomes a red giant, sheds its outer layers as a planetary nebula, and ends as a white dwarf; a very massive star may explode as a supernova, leaving a neutron star or black hole.
5. During the main sequence, gravity pulling in is balanced by outward pressure from fusion energy, keeping the star stable.
Fill in the Blank
1. nebula
2. fusion
3. white dwarf
4. massive
5. equilibrium (or hydrostatic equilibrium)

Element Notation, Atoms, Ions, and Isotopes
Multiple Choice
1. C) Atomic number (number of protons)
2. B) Isotopes have the same number of protons but different numbers of neutrons.
3. B) It becomes a positive ion
4. C) Neutron
5. B) Protons + neutrons
Short Answer
1. Atomic number = number of protons in an atom; Mass number = total number of protons and neutrons.
2. They have the same number of electrons, so they react the same way chemically.
3. Cation = positive ion (e.g., Na⁺); Anion = negative ion (e.g., Cl⁻).
4.  (sodium-23).
5. Neutrons = mass number − atomic number.
Fill in the Blank
1. protons
2. isotope
3. cation; anion
4. protons; neutrons
5. electrons
Simple Chemical Reactions: Word Equations → Symbol Equations
Multiple Choice
1. D) 2Mg + O₂ → 2MgO
2. B) Hydrogen + oxygen → water
3. B) Calcium hydroxide + hydrogen
4. A) Zn + 2HCl → ZnCl₂ + H₂
5. A) Copper + oxygen → copper oxide
Short Answer
1. H2+Cl2→2HClH_2 + Cl_2 → 2HClH2​+Cl2​→2HCl.
2. To obey the law of conservation of mass — atoms are neither created nor destroyed, so the same number of each atom must appear on both sides.
3. Word: sodium + chlorine → sodium chloride.
Symbol: 2Na+Cl2→2NaCl2Na + Cl_2 → 2NaCl2Na+Cl2​→2NaCl.
4. Iron + sulfur → iron sulfide.
5. They show the physical state of each substance (solid, liquid, gas, or dissolved in water).
Fill in the Blank
1. reactants; products
2. atom
3. H₂; O₂; H₂O
4. sodium; chlorine
5. subscripts
Dot-and-Cross Diagrams for Ionic and Covalent Compounds
Multiple Choice
1. B) Electrons in the outer shells
2. C) Loses an electron to chlorine and becomes a positive ion
3. A) One
4. B) They show electrons transferred from metals to non-metals.
5. C) Two


Short Answer
1. Dots and crosses distinguish which atom each electron originally came from.
2. Show Mg losing two electrons to form Mg²⁺, and O gaining two electrons to form O²⁻; draw square brackets around ions with charges.
3. Brackets and charges show that ions are separate particles and indicate their electrical charge.
4. In methane, a carbon atom is in the centre with four single bonds, each to a hydrogen, showing one shared pair per bond.
5. Ionic diagrams show electron transfer and charges; covalent diagrams show shared pairs between atoms.
Fill in the Blank
1. electrons
2. transferred
3. bonding (or shared)
4. cation; anion
5. covalent


