MAT-1350 — Week of 2026-08-18
Systems of Equations and Inequalities — MAT-1350
Outcome 6: Systems of Equations and Inequalities · Blueprint Pillar 3 · PGCC MAT-1350 (interim)
Name (last name and class year only): ___________________________________
This companion enhances the PGCC curriculum; it does not replace it. Canvas is the official record of your grade.
Students with a 504 plan or IEP: your accommodations apply through PGCC Disability Support Services.

Objectives
• Solve a 2×2 linear system using substitution and elimination.
• Solve a 3×3 linear system using Gaussian elimination with an augmented matrix.
• Classify a system as consistent (one solution, infinitely many) or inconsistent (no solution).
• Graph and identify the feasible region for a system of linear inequalities.
• Solve a 2×2 nonlinear system using substitution.

Key Terms
system of equations
Two or more equations sharing the same variable(s); a solution satisfies all equations simultaneously.
substitution
Solving one equation for a variable and substituting into another to reduce to one equation in one variable.
elimination
Multiplying equations by constants so that adding or subtracting eliminates a variable.
consistent system
Has at least one solution: one (independent) or infinitely many (dependent).
inconsistent system
Has no solution; geometrically, the lines or planes do not intersect.
augmented matrix
[A | b] — the coefficient matrix and constant column combined; row operations reduce it to echelon form.
row echelon form
A triangular matrix (zeros below the main diagonal) from which back-substitution gives the solution.
feasible region
The shaded area satisfying all inequalities simultaneously; bounded by the boundary lines.
nonlinear system
A system where at least one equation is nonlinear (quadratic, circular, exponential).
corner point
A vertex of the feasible region; optimal solutions to linear programming problems occur here.

The Concept
A system of equations asks: for what values of the variables are all equations simultaneously true? This is the core of optimization, economics, chemistry, and engineering — finding the one point (or set of points) that satisfies every constraint at once.
For two equations in two variables, three geometric outcomes are possible: one intersection point (one solution, consistent independent), the same line (infinitely many solutions, consistent dependent), or parallel lines (no solution, inconsistent). Algebra detects which case: if solving gives a unique answer, one solution; if you reach a true statement like 0 = 0, infinitely many; if you reach a false statement like 5 = 0, no solution.
Substitution works well when one equation is already solved for a variable. Solve y = 3x − 1 for y, substitute into the second equation. Elimination works well when both equations are in standard form Ax + By = C. Multiply to make one pair of coefficients equal, then add to cancel that variable.
For three-variable systems, the augmented matrix [A|b] organizes the coefficients. Row operations (swap rows, multiply a row by a nonzero constant, add a multiple of one row to another) transform it into row echelon form — a staircase of zeros below the diagonal — then back-substitute from the bottom equation up.
Inequality systems require graphing. Each inequality's boundary line is either solid (≤ or ≥, included) or dashed (< or >, excluded). Shade the half-plane satisfying the inequality. The feasible region is the intersection of all shaded regions. Corners of the feasible region are found by solving pairs of boundary equations. In linear programming, the optimal value of an objective function occurs at one of these corners.
Nonlinear systems (where one equation is a circle, parabola, or other curve) are solved primarily by substitution. Solve the linear equation for one variable, substitute into the nonlinear equation, solve the resulting single-variable equation (which may give 0, 1, or 2 solutions), and back-substitute for the paired values.
Blueprint Pillar 3 — Technology and Society: Systems of equations and inequalities are the mathematics of constraints and optimization. Every airline flight schedule, every factory production plan, every hospital staff assignment, and every investment portfolio is solved by optimizing an objective subject to constraints — which is linear programming at scale. Understanding feasible regions and corner points is the conceptual foundation for the operations research that runs modern logistics.

Worked Examples
Example 1:
Solve by elimination: 3x + 2y = 14 and 5x − 2y = 10. Add: 8x = 24 → x = 3. Substitute: 3(3) + 2y = 14 → 9 + 2y = 14 → 2y = 5 → y = 5/2. Solution: (3, 5/2). Check in second: 5(3) − 2(5/2) = 15 − 5 = 10. ✓
Example 2:
Nonlinear system: y = x² and y = x + 2. Substitute: x² = x + 2 → x² − x − 2 = 0 → (x−2)(x+1) = 0 → x = 2 or x = −1. Solutions: (2, 4) and (−1, 1). Check (2, 4): y = 4 = 2² ✓ and y = 4 = 2 + 2 ✓.

Common Mistakes to Avoid
• Sign errors in elimination. If you multiply the second equation by −1 to cancel, every term in that equation changes sign. A common error is changing only the first term.
• Forgetting to check in ALL original equations. A substitution or elimination may satisfy the equation you worked with but contain an arithmetic error — always verify in both (or all) original equations.
• Shading the wrong region for an inequality. After graphing the boundary line, test a point not on the line (usually (0, 0)) in the inequality. If it satisfies the inequality, shade that side; if not, shade the other.

My Notes
Use this space to write notes during class. Focus on what your facilitator emphasizes.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Self-Check Questions
Cover the answers below. Try each question before reading the answer.
1. Solve by substitution: y = 2x and 3x + y = 10.
• A. x = 2, y = 4
• B. x = 4, y = 2
• C. x = 5, y = 0
• D. x = 2, y = 6
 
2. A system of two linear equations produces 0 = 7 when solved. What does this mean?
• A. No solution (inconsistent system)
• B. One solution at x = 0, y = 7
• C. Infinitely many solutions exist
• D. The system is dependent
 
3. When graphing a system of inequalities, y > 2x + 1 uses which boundary line style?
• A. Dashed line (strict inequality, not included)
• B. Solid line (includes the boundary)
• C. Dotted curve (nonlinear boundary)
• D. No line (shading only)
 
4. What row operation swaps Row 1 and Row 2 in an augmented matrix?
• A. R1 ↔ R2
• B. R1 + R2
• C. 2R1 → R1
• D. R1 − R2 → R1
 
5. A nonlinear system: y = x² and y = x + 6. How many solutions can this system have?
• A. Up to 2 solutions
• B. Exactly 1 solution
• C. Exactly 3 solutions
• D. No real solutions always
 

Self-Check Answers
1. A — Substitute y = 2x into 3x + y = 10: 3x + 2x = 10 → 5x = 10 → x = 2. y = 2(2) = 4.
2. A — 0 = 7 is a false statement — the system is inconsistent and has no solution. The lines are parallel.
3. A — Strict inequality (>) uses a dashed line to indicate the boundary is not included in the solution set.
4. A — R1 ↔ R2 is the notation for swapping (interchanging) two rows — a valid elementary row operation.
5. A — A parabola and a line can intersect in 0, 1, or 2 points. This system gives x² = x + 6 → x² − x − 6 = 0 → (x−3)(x+2) = 0 → x = 3 or x = −2. Two solutions.
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