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Which of the following represents the notation for the derivative of y with respect to x?

A. y'
B. dx/dy
C. dy/dx ✓
D. ∫y dx

What is the derivative of sin(x)?

A. cos(x) ✓
B. -sin(x)
C. -cos(x)
D. tan(x)

Which rule is used to differentiate the product of two functions?

A. Chain Rule
B. Power Rule
C. Product Rule ✓
D. Quotient Rule

Who is credited with the development of calculus alongside Isaac Newton?

A. Albert Einstein
B. Carl Gauss
C. Gottfried Wilhelm Leibniz ✓
D. Blaise Pascal

Which of the following are basic rules for differentiation?
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A. Power Rule ✓
B. Product Rule ✓
C. Chain Rule ✓
D. Integration Rule

What is the second derivative of a function used to determine?

A. Rate of change
B. Concavity ✓
C. Slope of the tangent
D. Inflection points

What is the significance of the second derivative test in determining the nature of critical points?
Provide an example.

For example, consider the function f(x) = x^3 - 3x. The critical points occur where f'(x) = 0, which
gives x = -1, 0, and 1. Evaluating the second derivative, f''(x) = 6x, we find that at x = -1, f''(-1) = -6
(local maximum), at x = 0, f''(0) = 0 (inconclusive), and at x = 1, f''(1) = 6 (local minimum).

How do higher-order derivatives relate to the motion of an object? Explain with reference to velocity
and acceleration.

The first derivative of position with respect to time gives velocity, while the second derivative gives
acceleration. Higher-order derivatives, such as the third derivative (jerk), describe how acceleration
changes over time.

Which functions have derivatives that are trigonometric functions?

A. sin(x) ✓
B. cos(x) ✓
C. tan(x) ✓
D. ln(x)

Explain the concept of the chain rule and provide an example of its application.

For example, if we have a function y = f(g(x)), the chain rule states that dy/dx = f'(g(x)) * g'(x). If we
take y = (3x + 2)^4, we can let g(x) = 3x + 2 and f(u) = u^4, then dy/dx = 4(3x + 2)^3 * 3 = 12(3x + 2)^3.
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Which of the following are applications of derivatives?

A. Finding extrema ✓
B. Calculating integrals
C. Determining concavity ✓
D. Solving differential equations ✓

What are the critical points of a function?

A. Points where f'(x) = 0 ✓
B. Points where f(x) is undefined ✓
C. Points where f''(x) = 0
D. Points where f'(x) is undefined ✓

Describe how derivatives are used in optimization problems. Provide a real-world example.

Derivatives are utilized in optimization problems to identify critical points where a function's rate of
change is zero, indicating potential maxima or minima. For instance, a company may use derivatives
to determine the optimal price for a product that maximizes revenue, by setting the derivative of the
revenue function equal to zero and solving for price.

What is the derivative of e^x with respect to x?

A. e^x ✓
B. x
C. ln(x)
D. 1/x

If f(x) = x^3, what is f'(x)?

A. 3x^2 ✓
B. 3x
C. x^2
D. x^3

What is the derivative of a constant function?
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A. 1
B. 0 ✓
C. The constant itself
D. Undefined

Discuss the historical development of calculus and the contributions of Newton and Leibniz.

Calculus emerged in the late 1600s, primarily through the contributions of Isaac Newton and
Gottfried Wilhelm Leibniz. Newton developed his version of calculus, which he called 'the method of
fluxions,' focusing on rates of change and motion, while Leibniz introduced notation and formalism
that is still in use today, such as the integral sign and 'dy/dx' for derivatives. Their simultaneous
discoveries led to a bitter dispute over priority, but both laid the groundwork for modern calculus.

Which of the following notations are used for derivatives?

A. f'(x) ✓
B. Df(x) ✓
C. ∫f(x) dx
D. dy/dx ✓

What is implicit differentiation, and when is it used? Illustrate with an example.

Implicit differentiation is a method used to find the derivative of a function when it is not explicitly
solved for one variable in terms of another. It is applied when dealing with equations involving both
x and y, such as in the equation of a circle, x² + y² = r². To differentiate this implicitly, we treat y as a
function of x and apply the chain rule, resulting in 2x + 2y(dy/dx) = 0, which can be solved for dy/dx.

What are characteristics of inflection points?

A. f''(x) changes sign ✓
B. f'(x) = 0
C. f(x) has a local maximum
D. f(x) has a local minimum
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