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Transform Calculus MCQ

1. Which of the following is true regarding Laplace transform?

a) It maps a function of time to a function of frequency

b) It maps a function of frequency to a function of time

c) It converts a time-domain differential equation into an algebraic equation

d) It converts a frequency-domain differential equation into a time-domain equation

Answer: ¢) It converts a time-domain differential equation into an algebraic equation

Explanation: Laplace transform is commonly used to solve differential equations by
transforming them from the time domain to the s-domain, where algebraic manipulation
becomes possible.

2. The Laplace transform of a periodic function is:

a) Always zero

b) A periodic function

¢) An impulse function

d) Impossible to determine

Answer: b) A periodic function

Explanation: The Laplace transform of a periodic function results in another periodic function.
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3. Which property of Laplace transform states that the Laplace transform of a derivative is
equal to a product involving the Laplace transform of the original function?

a) Linearity

b) Differentiation
c) Integration

d) Convolution

Answer: b) Differentiation

Explanation: The differentiation property of Laplace transform states that the Laplace
transform of a derivative of a function equals a product involving the Laplace transform of
the original function.

4. What does the Convolution Theorem state regarding Laplace transforms?

a) It states that the convolution of two functions in the time domain is equivalent to
multiplication of their Laplace transforms in the s-domain

b) It states that the convolution of two functions in the frequency domain is equivalent to
multiplication of their Laplace transforms in the s-domain

) It states that the convolution of two functions in the time domain is equivalent to
convolution of their Laplace transforms in the s-domain
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d) It states that the convolution of two functions in the frequency domain is equivalent to
convolution of their Laplace transforms in the s-domain

Answer: a) It states that the convolution of two functions in the time domain is equivalent to
multiplication of their Laplace transforms in the s-domain

Explanation: The Convolution Theorem for Laplace transforms states that the convolution of
two functions in the time domain is equivalent to multiplication of their Laplace transforms in

the s-domain.

5. Which method can be used to find the inverse Laplace transform?

a) Partial fraction decomposition
b) Euler’'s method

¢) Newton’s method

d) Simpson’s rule

Answer: a) Partial fraction decomposition

Explanation: Partial fraction decomposition is commonly used to find the inverse Laplace
transform by decomposing a rational function into simpler fractions.
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6. What does the Laplace transform of an impulse function (Dirac delta function) represent?
a) Zero

b) Infinity

c) One

d) Undefined

Answer: c) One

Explanation: The Laplace transform of an impulse function is equal to one.

7. Which of the following integrals can be evaluated using Laplace transform?

a) Definite integrals
b) Indefinite integrals
c) Both a) and b)

d) None of the above

Answer: c¢) Both a) and b)

Explanation: Laplace transform can be used to evaluate both definite and indefinite integrals.
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8. What is the Fourier transform used for in relation to Laplace transform?

a) To find the frequency spectrum of a time-domain signal

b) To find the Laplace transform of a frequency-domain signal
c) To solve differential equations directly

d) To compute the convolution of functions

Answer: a) To find the frequency spectrum of a time-domain signal

Explanation: The Fourier transform is used to analyze the frequency components of a time-
domain signal, while Laplace transform is used for solving differential equations and
analyzing systems in the complex frequency domain.

9. Which of the following is NOT a property of Laplace transform?
a) Linearity

b) Time-shifting

c) Differentiation

d) Associativity

Answer: d) Associativity
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Explanation: Associativity is not a property commonly associated with Laplace transform. The
properties typically include linearity, time-shifting, differentiation, etc.

10. How does Laplace transform handle initial conditions in solving differential equations?

a) It ignores them

b) It incorporates them as additional parameters
C) It sets them to zero

d) It converts them into constraints

Answer: b) It incorporates them as additional parameters

Explanation: Laplace transform incorporates initial conditions as additional parameters in
solving differential equations, enabling the determination of complete solutions.

11. Which function represents the Laplace transform of a unit step function?

a)1/s

b) 1/s72
c) e™(-st)
d)s
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Answer: a) 1/s

Explanation: The Laplace transform of a unit step function is 1/s.

12. Laplace transform is primarily used for solving which type of equations?

a) Algebraic equations

b) Integral equations

¢) Ordinary differential equations
d) Partial differential equations

Answer: ¢) Ordinary differential equations

Explanation: Laplace transform is primarily used for solving ordinary differential equations.

13. What does the Laplace transform of a constant function result in?

a) An impulse function
b) Zero

) Infinity

d) A unit step function
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Answer: a) An impulse function

Explanation: The Laplace transform of a constant function results in an impulse function.

14. Which property of Laplace transform allows for the analysis of systems with initial
conditions?

a) Linearity

b) Time-shifting

c) Differentiation

d) Final value theorem

Answer: d) Final value theorem

Explanation: Final value theorem of Laplace transform allows for the analysis of systems with
initial conditions by determining the final value of a function as time approaches infinity.

15. In Laplace transform, what does the region of convergence (ROC) signify?

a) The set of values for which the Laplace transform converges
b) The set of values for which the Laplace transform diverges
c) The region where the function is periodic
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d) The region where the Laplace transform is undefined

Answer: a) The set of values for which the Laplace transform converges

Explanation: The region of convergence (ROC) in Laplace transform signifies the set of values
for which the Laplace transform converges.

16. What does the Laplace transform of a function with a finite interval of existence typically
result in?

a) A finite region of convergence

b) An infinite region of convergence
) A periodic function

d) An impulse function

Answer: a) A finite region of convergence

Explanation: The Laplace transform of a function with a finite interval of existence typically
results in a finite region of convergence.

17. Which theorem allows for the Laplace transform of derivatives to be expressed
algebraically?
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a) Linearity theorem

b) Differentiation theorem
) Integration theorem
)

d) Convolution theorem
Answer: b) Differentiation theorem

Explanation: The Differentiation theorem of Laplace transform allows for the Laplace
transform of derivatives to be expressed algebraically.

18. When solving differential equations using Laplace transform, what is typically the last
step?

a) Finding the inverse Laplace transform
b) Applying boundary conditions

¢) Simplifying algebraic equations

d) Factoring the characteristic equation

Answer: a) Finding the inverse Laplace transform

Explanation: After transforming the differential equation into the s-domain and solving
algebraically, the final step is often finding the inverse Laplace transform to obtain the
solution in the time domain.
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19. Which theorem allows for Laplace transform of integrals to be expressed algebraically?

a) Linearity theorem

b) Differentiation theorem
) Integration theorem

d) Convolution theorem

Answer: ¢) Integration theorem

Explanation: The Integration theorem of Laplace transform allows for Laplace transform of
integrals to be expressed algebraically.

20. How does the Laplace transform behave for a causal system?

a) It converges for all values of s

b) It converges only for positive values of s
) It converges only for negative values of s
d) It converges only for zero values of s

Answer: b) It converges only for positive values of s

Explanation: For a causal system, Laplace transform typically converges only for positive
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