
PRE-ALGEBRA & GEOMETRY

Self-Study Workbook
20 Core Problems · Multiple Choice · Answer Key Included

PART 1 — PRE-ALGEBRA

Numbers, Variables & Equations
Order of operations · Integers · Fractions · Equations · Ratios · Percent · Exponents

Q01    Order of Operations

Evaluate: 3 + 4 × 2 − 1
Multiplication comes before addition!

■ KEY: PEMDAS: Parentheses → Exponents → Multiply/Divide → Add/Subtract

A) 13 B) 10 ✓

C) 15 D) 7

ANSWER: B) 10    Explanation: Step 1: 4 × 2 = 8 (multiply first) Step 2: 3 + 8 − 1 = 10

Q02    Integers / Negative Numbers

What is −3 × (−4) + (−5) ?

■ KEY: SIGN RULES: same signs → + | different signs → −

A) −17 B) 17

C) 7 ✓ D) −7

ANSWER: C) 7    Explanation: Step 1: −3 × (−4) = +12 (same signs) Step 2: 12 + (−5) = 7

Q03    Fractions — Adding

Simplify: 2/3 + 3/4

■ KEY: LCD (Least Common Denominator): convert both fractions before adding

A) 17/12 ✓ B) 5/7

C) 5/12 D) 6/12

ANSWER: A) 17/12    Explanation: LCD = 12 → 2/3 = 8/12, 3/4 = 9/12 → 8/12 + 9/12 = 17/12



Q04    Solving Equations

Solve for x: 2x + 5 = 13

■ KEY: ISOLATE: undo operations in reverse order (+ / − first, then × / ÷)

A) x = 9 B) x = 4 ✓

C) x = 3 D) x = 6

ANSWER: B) x = 4    Explanation: Step 1: 2x = 13 − 5 = 8 Step 2: x = 8 ÷ 2 = 4 Check: 2(4)+5=13 ✓

Q05    Ratios & Proportions

Ratio of boys:girls = 3:5, and there are 15 boys. How many girls?

■ KEY: CROSS-MULTIPLY: a/b = c/d → ad = bc

A) 9 B) 20

C) 25 ✓ D) 30

ANSWER: C) 25    Explanation: 3/5 = 15/x → 3x = 75 → x = 25 girls

Q06    Percent

What is 35% of 80?

■ KEY: PERCENT FORMULA: Part = Percent × Whole (% → decimal first)

A) 24 B) 28 ✓

C) 32 D) 35

ANSWER: B) 28    Explanation: 0.35 × 80 = 28 | Or: 10% = 8, so 30% = 24, 5% = 4 → 24 + 4 = 28

Q07    Distributive Property

Expand: 3(2x − 4)

■ KEY: DISTRIBUTE: a(b + c) = ab + ac — multiply outside to EVERY term inside

A) 6x − 12 ✓ B) 6x − 4

C) 2x − 12 D) 6x + 12

ANSWER: A) 6x − 12    Explanation: 3 × 2x = 6x and 3 × (−4) = −12 → 6x − 12

Q08    Exponents — Product Rule

Which is equal to 2^3 × 2^2 ?

■ KEY: PRODUCT RULE: same base → ADD exponents (a^m × a^n = a^(m+n))

A) 2^6 = 64 B) 4^5 = 1024

C) 2^5 = 32 ✓ D) 2^6 = 32

ANSWER: C) 2^5 = 32    Explanation: Same base (2): ADD exponents → 3+2 = 5 → 2^5 = 32



Q09    Combining Like Terms

Simplify: 5x + 3y − 2x + y

■ KEY: LIKE TERMS: same variable AND same exponent — x and y are DIFFERENT

A) 7xy B) 3x + 4y ✓

C) 8x + 4y D) 3x + 2y

ANSWER: B) 3x + 4y    Explanation: x terms: 5x − 2x = 3x | y terms: 3y + y = 4y → 3x + 4y

Q10    Inequalities

Solve: −2x < 8
This is the #1 most-missed inequality question!

■ KEY: FLIP the sign when multiplying or dividing by a NEGATIVE number!

A) x > −4 ✓ B) x < −4

C) x > 4 D) x < 4

ANSWER: A) x > −4    Explanation: Divide both sides by −2 → FLIP the sign! → x > −4

PART 2 — GEOMETRY

Shapes, Angles & Measurement
Angles · Triangles · Area · Pythagorean theorem · Circles · Volume · Coordinates

Q11    Supplementary Angles

Two supplementary angles; one is 65°. Find the other.

■ KEY: SUPPlementary = 180° | COMPlementary = 90° (Sup = Straight, Com = Corner)

A) 35° B) 25°

C) 115° ✓ D) 125°

ANSWER: C) 115°    Explanation: 180° − 65° = 115° Trap: using 90° (complementary) → 90−65 = 35 (wrong)

Q12    Triangle Angles

A triangle has angles 45° and 80°. Find the third angle.

■ KEY: TRIANGLE SUM THEOREM: all 3 angles always add up to 180°

A) 45° B) 55° ✓

C) 65° D) 125°

ANSWER: B) 55°    Explanation: 180° − 45° − 80° = 55°



Q13    Area of a Triangle

A triangle has base 10 cm and height 6 cm. Find its area.

■ KEY: AREA = (1/2) × base × height (height must be PERPENDICULAR to base)

A) 30 cm2 ✓ B) 60 cm2

C) 16 cm2 D) 15 cm2

ANSWER: A) 30 cm²    Explanation: A = 1/2 × 10 × 6 = 30 cm² Trap: forgetting the 1/2 → 60 cm²

Q14    Pythagorean Theorem

A right triangle has legs 3 and 4. Find the hypotenuse.

■ KEY: a² + b² = c² (right triangles only!) Memorize: 3-4-5 and 5-12-13

A) 7 B) 5 ✓

C) 6 D) sqrt(7)

ANSWER: B) 5    Explanation: 3² + 4² = 9 + 16 = 25 → c = √25 = 5 Trap: 3+4 = 7 (wrong!)

Q15    Circle — Circumference

A circle has radius 7 cm. Find its circumference. (π ≈ 3.14)

■ KEY: C = 2πr | Area = πr² (C uses 2r, Area uses r²)

A) 43.96 cm ✓ B) 153.86 cm

C) 44 cm D) 21.98 cm

ANSWER: A) 43.96 cm    Explanation: C = 2 × 3.14 × 7 = 43.96 cm Trap B: using area formula πr² = 153.86

Q16    Parallel Lines & Transversal

Parallel lines cut by a transversal. Alternate interior angle = 72°. Find the other.

■ KEY: ALTERNATE INTERIOR = EQUAL | CO-INTERIOR (same side) = 180° | CORRESPONDING =
EQUAL

A) 72° ✓ B) 108°

C) 18° D) 144°

ANSWER: A) 72°    Explanation: Alternate interior angles are equal → 72° Trap B: co-interior = 180−72 = 108



Q17    Area of a Circle

A circle has diameter 10 cm. Find its area. (π ≈ 3.14)
Watch out — given DIAMETER, not radius!

■ KEY: DIAMETER → RADIUS FIRST! r = d ÷ 2 THEN use A = πr²

A) 314 cm2 B) 78.5 cm2 ✓

C) 31.4 cm2 D) 100π cm2

ANSWER: B) 78.5 cm²    Explanation: r = 10 ÷ 2 = 5 → A = 3.14 × 25 = 78.5 cm² Trap A: used d=10 instead of
r=5

Q18    Volume of Rectangular Prism

A box is 5 cm long, 4 cm wide, 3 cm tall. Find its volume.

■ KEY: VOLUME = length × width × height (unit = cm³, not cm²)

A) 24 cm3 B) 47 cm3

C) 60 cm3 ✓ D) 120 cm3

ANSWER: C) 60 cm³    Explanation: V = 5 × 4 × 3 = 60 cm³ Trap B: adding instead of multiplying 5+4+3 = 12
(wrong)

Q19    Midpoint Formula

Find the midpoint of (2, 4) and (8, 10).

■ KEY: MIDPOINT = average x, average y M = ((x1+x2)/2 , (y1+y2)/2)

A) (3, 5) B) (5, 7) ✓

C) (10, 14) D) (6, 7)

ANSWER: B) (5, 7)    Explanation: x: (2+8)/2 = 5 y: (4+10)/2 = 7 → (5, 7) Trap C: added but forgot ÷ 2

Q20    Similar Triangles

Triangle A has sides 3, 4, 5. Similar Triangle B has shortest side = 6. Find its
longest side.

■ KEY: SCALE FACTOR: find it first (new ÷ old), then multiply ALL sides by it

A) 7 B) 8

C) 10 ✓ D) 12

ANSWER: C) 10    Explanation: Scale factor = 6 ÷ 3 = 2 → longest side = 5 × 2 = 10

✓ = correct answer shown in choices | Answer + explanation printed below each question for easy self-checking


