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What is the standard form of a quadratic equation?

A. ax^2 + bx + c = 0 ✓
B. y = mx + b
C. ax + b = 0
D. y = a(x-h)^2 + k

Which of the following are true about the graph of a quadratic function?

A. It is always a straight line.
B. It is a parabola. ✓
C. It can open upwards or downwards. ✓
D. It has an axis of symmetry. ✓

Explain how the vertex form of a quadratic equation can be used to identify the vertex of the
parabola. Provide an example with your explanation.

The vertex form of a quadratic equation is \( y = a(x-h)^2 + k \), where \((h, k)\) is the vertex. For
example, in the equation \( y = 2(x-3)^2 + 4 \), the vertex is \((3, 4)\).

What determines the direction in which a parabola opens?

A. The value of b
B. The sign of a ✓
C. The value of c
D. The y-intercept

Which of the following transformations can affect the graph of a quadratic function?

A. Vertical shift ✓
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B. Horizontal shift ✓
C. Rotation
D. Reflection ✓

Describe how you would find the axis of symmetry for a quadratic equation in standard form.
Include a step-by-step process in your explanation.

The axis of symmetry can be found using the formula \( x = -\frac{ b }{ 2a } \). For example, in the
equation \( y = 2x^2 + 4x + 1 \), the axis of symmetry is \( x = -\frac{4}{2 \times 2} = -1 \).

If a quadratic equation is given in the form y = a(x-p)(x-q), what do p and q represent?

A. The vertex coordinates
B. The y-intercept
C. The roots of the equation ✓
D. The axis of symmetry

Which of the following are key features of a parabola?

A. Vertex ✓
B. Focus ✓
C. Directrix ✓
D. Y-intercept ✓

Discuss the significance of the discriminant in a quadratic equation. How does it affect the nature of
the roots?

The discriminant, \( b^2 - 4ac \), determines the nature of the roots. If positive, there are two real
roots; if zero, one real root; if negative, two complex roots.

What is the y-intercept of the quadratic equation y = 2x^2 + 3x + 5?

A. 2
B. 3
C. 5 ✓
D. 0
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Which of the following are applications of quadratic equations in real-world scenarios?

A. Calculating projectile motion ✓
B. Determining linear growth
C. Solving area problems ✓
D. Analyzing exponential decay

Provide a detailed explanation of how you would convert a quadratic equation from standard form to
vertex form. Include an example in your explanation.

To convert \( ax^2 + bx + c \) to vertex form, complete the square: factor out \( a \), rewrite as \( a(x^2
+ \frac{ b }{ a }x) \), add and subtract \( (\frac{ b }{ 2a})^2 \), and simplify. Example: \( y = x^2 + 6x + 8
\) becomes \( y = (x+3)^2 - 1 \).

In the quadratic equation y = 3(x-2)^2 + 4, what is the vertex of the parabola?

A. (2, 4) ✓
B. (-2, 4)
C. (2, -4)
D. (-2, -4)

Which of the following statements are true about the vertex of a parabola?

A. It is the point where the parabola changes direction. ✓
B. It is always located on the x-axis.
C. It is the highest or lowest point on the graph. ✓
D. It can be found using the formula x = -\frac{ b }{ 2a }. ✓

Explain how the factored form of a quadratic equation can be used to find the roots of the equation.
Provide an example with your explanation.

In factored form \( y = a(x-p)(x-q) \), the roots are \( x = p \) and \( x = q \). Example: \( y = (x-1)(x-3) \)
has roots \( x = 1 \) and \( x = 3 \).

What is the axis of symmetry for the quadratic equation y = x^2 - 4x + 3?

A. x = 2 ✓
B. x = -2
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C. x = 4
D. x = -4

Which of the following are methods to solve a quadratic equation?

A. Factoring ✓
B. Completing the square ✓
C. Using the quadratic formula ✓
D. Graphical representation ✓

Discuss the process of graphING a quadratic function. What steps would you take to ensure
accuracy in plotting the graph?

Identify the vertex, axis of symmetry, and intercepts. Plot these points, determine the direction of the
parabola, and sketch the curve symmetrically.

What is the vertex of the quadratic function y = -x^2 + 6x - 9?

A. (3, 0)
B. (3, 9)
C. (0, -9)
D. (3, -9) ✓

Which of the following are characteristics of a quadratic function's graph when a < 0?

A. The parabola opens upwards.
B. The parabola opens downwards. ✓
C. The vertex is a maximum point. ✓
D. The vertex is a minimum point.

Discuss how changing the value of a in the quadratic equation y = ax^2 + bx + c affects the graph of
the parabola. Provide examples to support your analysis.

Changing \( a \) affects the width and direction. Larger \(|a|\) makes the parabola narrower; smaller \
(|a|\) makes it wider. Positive \(a\) opens upwards; negative \(a\) opens downwards. Example: \( y =
x^2 \) vs. \( y = 3x^2 \).
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In the quadratic equation y = 4(x+1)^2 - 7, what is the y-coordinate of the vertex?

A. -7 ✓
B. 4
C. 1
D. 0

Which of the following are true about the roots of a quadratic equation?

A. They are the solutions to the equation. ✓
B. They are the x-intercepts of the graph. ✓
C. They are always real numbers.
D. They can be found using the quadratic formula. ✓

Evaluate the importance of the quadratic formula in solving quadratic equations. How does it
compare to other methods such as factoring or completing the square?

The quadratic formula is universal, solving any quadratic equation, unlike factoring, which requires
specific forms. Completing the square is useful for deriving the vertex form but can be complex. The
formula provides a straightforward solution.
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