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What is the domain of the function f(x) = \sqrt{x-3}?

Ox>=3vy
Ox>38

O x<=3

O All real numbers

The domain of the function f(x) = \sqrt{x-3} consists of all values of x for which the expression under the
square root is non-negative. Therefore, the domain is x = 3.

What is the solution to the inequality 2x - 5 > 3?

Ox>4
Ox<4
Ox>1vy

O x<1

| To solve the inequality 2x - 5 > 3, first add 5 to both sides to get 2x > 8, then divide by 2 to find x > 4.

What is the inverse of the function f(x) = 3x + 2?

O PA-1}(x) = (x-2)/3 v
O N-1}(x) =3x - 2

O N-1}x) =x/3 + 2

O N-1}x) = 3(x - 2)

To find the inverse of the function f(x) = 3x + 2, we need to solve for x in terms of y, resulting in the
inverse function f1(x) = (x - 2) / 3.

What is the determinant of the matrix \begin{pmatrix} 1 & 2\\ 3 & 4 \end{pmatrix}?

O-2vy
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O2
O -10
O 10
The determinant of a 2x2 matrix \( \begin{pmatrix} a & b \\ ¢ & d \end{pmatrix} ) is calculated using the

formula \( ad - bc\). For the matrix \( \begin{pmatrix} 1 & 2 \\ 3 & 4 \end{pmatrix}\), the determinant is \( 1
\cdot4 -2\cdot3=4-6=-2)).

What is the sum of the first 5 terms of the arithmetic sequence where the first term is 2 and the
common difference is 3?

O 25
O 30
O3 v
O 40

To find the sum of the first 5 terms of the arithmetic sequence, we first identify the terms using the
formula for the nth term, then sum them up.

Which of the following are properties of logarithms?

(J \log_b(xy) =\log_b(x) +\log_b(y) v’
(J \log_b(x/y) =\log_b(x) - \log_b(y) v
(J \log_b(x”n) = n\cdot \log_b(x) v’
(] Nlog_b(x+y) =\log_b(x) + \log_b(y)

Logarithms have several key properties, including the product property, quotient property, and power
property, which facilitate the simplification and manipulation of logarithmic expressions.

Which of the following are methods to solve a system of linear equations?

(1) Graphical method v/
(J) Substitution method v’
() Elimination method v’
() Integration method

There are several methods to solve a system of linear equations, including substitution, elimination, and
matrix methods such as Gaussian elimination or using the inverse of a matrix.

Which of the following statements about complex humbers are true?
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(J) The sum of a complex number and its conjugate is always real. v’

(] The product of a complex number and its conjugate is always real. v’
(J Complex numbers can be represented in polar form. v’

(1) The division of two complex numbers always results in a real number.

Complex numbers consist of a real part and an imaginary part, and they can be added, subtracted,
multiplied, and divided just like real numbers. Additionally, every complex number can be represented in
polar form, which is useful for various applications in mathematics and engineering.

Which of the following are characteristics of exponential functions?

(] They have a constant rate of change.

(J They are defined for all real numbers. v’
(J They have a horizontal asymptote. v’

(] They are symmetric about the y-axis.

Exponential functions are characterized by a constant base raised to a variable exponent, resulting in
rapid growth or decay. They have a distinctive curve that increases or decreases sharply, depending on
the base value.

Which of the following are true about polynomial functions?

(J They are continuous for all real numbers. v’

() They have a finite number of turning points. v’

(1) They can have an infinite number of roots.

(J Their degree determines the maximum number of roots. v’

Polynomial functions are continuous and smooth, defined by a sum of terms consisting of variables
raised to non-negative integer powers. They can have various degrees, which determine their end
behavior and the number of roots they can have.

Which of the following are true about rational expressions?

(] They can be simplified by cancelizing common factors. v’
(J They are undefined where the denominator is zero. v’

(1] They always have a horizontal asymptote.

(J) They can be added by finding a common denominator. v’

Rational expressions are fractions where the numerator and denominator are polynomials. They can be
simplified, added, subtracted, multiplied, and divided, but cannot have a denominator of zero.
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Explain how you would solve the quadratic equation x*2 - 5x + 6 = 0 using the factoring method.
Include all steps in your explanation.

/

To solve x”2 - 5x + 6 = 0 by factoring, first find two numbers that multiply to 6 and add to -5.
These numbers are -2 and -3. Rewrite the equation as (x - 2)(x - 3) = 0. Set each factor equal to
zero: x-2=0o0r x-3=0. Solve for xtoget x=2 or x = 3.

Describe the process of converting a complex number from rectangular form to polar form. Provide
an example with your explanation.

/7

To convert a complex number a + bi to polar form, calculate the magnitude r =\sqrt{a*2 + b2}
and the angle \theta = \tan?{-1}(\Mfrac{ b }{ a }) . The polar form is r(\cos \theta + i\sin \theta). For
example, for 3 + 4i, r = 5 and \theta = \tan*{-1}(\frac{4}{3}), so the polar form is 5(\cos \theta + i\sin
\theta).

Discuss the significance of the discriminant in a quadratic equation. How does it determine the
nature of the roots?
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The discriminant of a quadratic equation ax*2 + bx + ¢ =0 is b2 - 4ac. If the discriminant is
positive, there are two distinct real roots. If it is zero, there is one real root (a repeated root). If it is
negative, there are two complex conjugate roots. The discriminant helps predict the type and
number of solutions without solving the equation.

Analyze the function f(x) = 2xA3 - 3x*2 + x - 5. Determine its end behavior and discuss how the
leading term affects the graph.

/

The leading term 2x*3 determines the end behavior. As x approaches infinity, f(x) approaches
infinity, and as x approaches negative infinity, f(x) approaches negative infinity. The cubic term
indicates that the graph will have one or two turning points and will cross the x-axis up to three
times. The positive coefficient means the graph rises to the right and falls to the left.

Explain the difference between an arithmetic sequence and a geometric sequence. Provide
examples of each and discuss how to find the sum of the first n terms.

/7

An arithmetic sequence has a constant difference between terms, e.g., 2, 5, 8, 11 (common
difference 3). A geometric sequence has a constant ratio, e.g., 3, 6, 12, 24 (common ratio 2). The
sum of the first n terms of an arithmetic sequence is n/2 * (first term + last term). For a geometric
sequence, it is a(1-rAn)/(1-r) if r £ 1.

Provide a detailed explanation of how to solve the system of equations using the elimination
method: 2x + 3y =6; 4x -y = 5.
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/

Multiply the second equation by 3 to align the y terms: 12x - 3y = 15. Add this to the first equation:
2x + 3y + 12x - 3y = 6 + 15, resulting in 14x = 21. Solve for x: x = 21/14 = 1.5. Substitute x = 1.5 into
the first equation: 2(1.5) + 3y = 6, giving 3 + 3y = 6. Solve for y: 3y = 3, so y = 1. The solution is x =
15,y=1.

Discuss the role of asymptotes in the graph of a rational function. How do they affect the shape and
behavior of the graph?

/7

Asymptotes are lines that the graph approaches but never touches. Vertical asymptotes occur
where the denominator is zero, indicating undefined points. Horizontal asymptotes show end
behavior as x approaches infinity. They guide the graph's shape, indicating where it rises or falls
sharply and how it behaves at extreme values.

Explain how to find the vertex of a quadratic function in the form f(x) = ax*2 + bx + c. Include a step-
by-step process and an example.

/7

The vertex of f(x) = ax*2 + bx + c is at x = -\frac{ b }{ 2a }. Substitute this x-value into the function
to find the y-coordinate. For example, for f(x) = 2xA2 - 4x + 1, x = \frac{4}{2 \times 2} = 1.
Substitute x = 1 into the function: f(1) = 2(1)A2 - 4(1) + 1 =-1. The vertex is (1, -1).
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Analyze the behavior of the function f(x) =\log(x - 1). Discuss its domain, range, and any
asymptotes.

/

The domain of f(x) =\log(x - 1) is x > 1 because the argument of the logarithm must be positive.
The range is all real numbers, as logarithmic functions can output any real number. There is a
vertical asymptote at x = 1, where the function approaches negative infinity as x approaches 1
from the right.
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