
Advanced Calculus Fundamentals
Calculus  ·  Answer Key  ·  25 Questions

1. Which mathematician is historically credited with independently developing the
foundations of calculus alongside Isaac Newton?

A) Gottfried Wilhelm Leibniz
B) René Descartes

C) Blaise Pascal

D) Pierre de Fermat

2. What does the Mean Value Theorem require a function to be on a closed interval [a,
b]?

A) Only differentiable

B) Continuous and differentiable
C) Only continuous

D) Monotonic

3. For a function f(x), what is the definition of the derivative f'(x) as a limit?

A) lim (h->0) [f(x+h) - f(x)] / h
B) lim (h->0) [f(x+h) + f(x)] / h

C) lim (h->0) [f(x) - f(x+h)] / h

D) lim (h->0) [f(x+h) - f(x)] / x

4. The Fundamental Theorem of Calculus links which two primary concepts?

A) Limits and sequences

B) Differentiation and integration
C) Geometry and algebra

D) Trigonometry and logarithms

5. What is the derivative of the natural exponential function e^x with respect to x?

A) x * e^(x-1)

B) e^x
C) ln(x)

D) 1 / x

6. If the second derivative f''(x) is negative on an interval, what is the geometric
characteristic of the curve?

A) Concave up

B) Linear

C) Concave down
D) Constant
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7. What is the integral of 1/x dx?

A) ln|x| + C
B) e^x + C

C) x^2 + C

D) 1/x^2 + C

8. Which rule is used to differentiate the product of two functions u(x) and v(x)?

A) Chain rule

B) Quotient rule

C) Power rule

D) Product rule

9. What is the value of the derivative of a constant function c?

A) c

B) 1

C) 0
D) x

10. Which method is specifically used to evaluate limits that result in indeterminate
forms like 0/0?

A) L'Hôpital's Rule
B) Taylor Series expansion

C) Integration by parts

D) Newton's Method

11. What is the derivative of sin(x) with respect to x?

A) -cos(x)

B) sin(x)

C) cos(x)
D) tan(x)

12. When finding the volume of a solid of revolution using the disk method, what
geometric shape are the cross-sections?

A) Rectangles

B) Triangles

C) Circles
D) Squares
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13. What is the power rule for differentiating x^n?

A) n * x^(n-1)
B) x^(n+1) / (n+1)

C) n * x^n

D) x^(n-1)

14. A point where the derivative is zero or undefined is known as what?

A) Inflection point

B) Critical point
C) Asymptote

D) Vertex

15. What is the derivative of ln(x)?

A) e^x

B) 1/x
C) x

D) ln(x)

16. What does the Taylor series of a function represent?

A) An infinite sum of polynomial terms
B) A finite geometric sequence

C) A trigonometric oscillation

D) A set of linear approximations

17. What is the definite integral of a function representing in geometric terms?

A) Slope of the tangent line

B) Length of the arc

C) Area under the curve
D) Rate of change

18. Which theorem states that if f(a) and f(b) have opposite signs, there is at least
one root between a and b?

A) Extreme Value Theorem

B) Intermediate Value Theorem
C) Rolle's Theorem

D) Taylor's Theorem

19. What is the derivative of tan(x)?

A) sec(x)

B) sec^2(x)
C) csc(x)

D) sin(x)
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20. What is the result of applying the Chain Rule to f(g(x))?

A) f'(g(x)) * g'(x)
B) f'(g(x))

C) f'(x) * g'(x)

D) f(g'(x))

21. Which physical quantity is represented by the derivative of position with respect
to time?

A) Acceleration

B) Jerk

C) Velocity
D) Momentum

22. What is the integral of cos(x) dx?

A) sin(x) + C
B) cos(x) + C

C) -sin(x) + C

D) -cos(x) + C

23. The 'second derivative test' is primarily used to determine what?

A) Asymptotes

B) Relative extrema
C) Continuity

D) Roots

24. What is the limit of (sin x) / x as x approaches 0?

A) 0

B) 1
C) infinity

D) -1

25. Integration by parts is derived from which differentiation rule?

A) Quotient rule

B) Product rule
C) Chain rule

D) Power rule
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