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Multiple Choice Question & Answer

1. How does the Laplace transform aid in understanding system stability?
a) by analyzing the time-domain response

b) through the examination of poles in the s-domain

¢) by determining the amplitude of oscillations

d) by evaluating the system's energy consumption

Answer: b) through the examination of poles in the s-domain. The poles in the s-
domain give insight into the stability of a system. If all the poles have negative
real parts, the system is stable.

2. What is a key benefit of the Laplace transform in electrical engineering,
particularly for circuit analysis?

a) it allows for the visualization of electric fields

b) it directly calculates current and voltage

¢) it transforms circuit differential equations into simpler algebraic forms

d) it eliminates the need for resistors

Answer: c) it transforms circuit differential equations into simpler algebraic
forms. This simplification makes it easier to analyze and solve complex circuit
problems.

3. In Laplace transform tables, what does each entry represent?

a) a pair of equivalent time-domain and s-domain functions

b) a mathematical operation

C) a unique solution to a differential equation

d) an integral solution

Answer: a) a pair of equivalent time-domain and s-domain functions. Each entry
in the Laplace transform table represents a function's transformation from the
time domain to the s-domain.

4. What challenge might you encounter when applying the Laplace
transform to real-world problems?

a) determining the inverse Laplace transform

b) the absence of a real-world application

¢) simplifying complex numbers

d) the Laplace transform is always straightforward to apply

Answer: a) determining the inverse Laplace transform. While the Laplace
transform simplifies many problems, finding the inverse transform to return to
the time domain can be challenging.

5. The Laplace transform is often used in conjunction with which other
mathematical tool for solving differential equations?
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a) Fourier transforms

b) partial fraction decomposition

¢) vector calculus

d) complex number theory

Answer: b) partial fraction decomposition. This technique helps simplify
complex rational functions into simpler forms, making them easier to inverse
transform.

6. When is the Laplace transform particularly useful in control system
analysis?

a) for designing system architecture

b) for determining the time-domain response from the frequency-domain
representation

¢) in the initial design phase

d) for aesthetic design considerations

Answer: b) for determining the time-domain response from the frequency-domain
representation. The Laplace transform allows engineers to analyze system
behavior in the frequency domain, which is crucial for control system design.

7. What does the Laplace transform do to convolution operations in the time
domain?

a) complicates them further

b) converts them into multiplication in the s-domain

c) turns them into differentiation operations

d) has no effect

Answer: b) converts them into multiplication in the s-domain. This simplification
makes it easier to analyze systems with convolution operations.

8. How are step functions typically handled in Laplace transform problems?
a) ignored as insignificant

b) treated as constants

¢) transformed into exponential functions

d) specifically accounted for in the transformation process

Answer: d) specifically accounted for in the transformation process. Step
functions play a significant role in many real-world problems and need to be
properly transformed for accurate analysis.

9. What is a disadvantage of using Laplace transforms for solving
differential equations?

a) they only work for linear equations

b) they can obscure the physical meaning of the problem

c) they are less accurate than direct methods

d) they cannot handle initial conditions
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Answer: b) they can obscure the physical meaning of the problem. While Laplace
transforms provide efficient mathematical solutions, they can sometimes make it
harder to interpret the physical implications of the problem.

10. What type of systems benefit most from the application of Laplace
transforms for analysis?

a) static systems

b) dynamic systems that can be described by differential equations

C) systems without inputs

d) purely mechanical systems without electrical components

Answer: b) dynamic systems that can be described by differential equations.
Laplace transforms are particularly useful for analyzing systems with changing
inputs and states over time.

11. In the context of control systems, how does the Laplace transform
simplify analysis compared to the time-domain approach?

a) it reduces complex systems to simple linear models

b) it allows for direct observation of system behavior over time

¢) it eliminates the need for feedback loops

d) it cannot simplify analysis in control systems

Answer: a) it reduces complex systems to simple linear models. The Laplace
transform transforms differential equations into algebraic equations, which are
easier to manipulate and analyze.

12. What does the Laplace transform of a function represent?

a) the function's rate of change

b) the function's energy content

c) the function's frequency content

d) the function's time-domain behavior

Answer: c) the function's frequency content. The Laplace transform provides a
way to analyze a function in terms of its frequency components, which is useful
In many engineering applications.

13. How does the Laplace transform help in solving differential equations
with initial conditions?

a) by converting the initial conditions into algebraic equations

b) by directly incorporating the initial conditions into the transform

¢) by ignoring the initial conditions

d) by transforming the initial conditions into boundary conditions

Answer: b) by directly incorporating the initial conditions into the transform. The
Laplace transform includes terms that account for the initial conditions, allowing
for a more complete solution to the differential equation.
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14. Why is the Laplace transform preferred over the Fourier transform for
analyzing systems with transient behavior?

a) it can handle a wider range of functions

b) it is simpler to apply

C) it provides a more accurate representation of the system

d) it is not preferred over the Fourier transform for transient behavior

Answer: a) it can handle a wider range of functions. The Laplace transform is
more versatile than the Fourier transform and can be applied to a broader class of
functions, making it suitable for analyzing systems with transient behavior.

15. How does the Laplace transform facilitate the analysis of systems with
input signals?

a) by converting the input signal into the frequency domain

b) by amplifying the input signal

c) by filtering out the input signal

d) by transforming the input signal into a simpler form

Answer: a) by converting the input signal into the frequency domain. The Laplace
transform allows engineers to analyze the effect of input signals on a system by
examining their frequency components.

16. What is the Laplace transform of a unit step function?

a) 1/s

b) 1/(s"2)

c)1

d)s

Answer: a) 1/s. The Laplace transform of a unit step function u(t) is 1/s, where
u(t)=0fort<0andu(t)=1fort>=0.

17. How does the region of convergence (ROC) affect the inversion of the
Laplace transform?

a) a larger ROC makes inversion easier

b) a smaller ROC makes inversion easier

¢) ROC does not affect the inversion process

d) inversion is not possible with a finite ROC

Answer: a) a larger ROC makes inversion easier. A larger ROC allows for more
convergence properties, making it easier to invert the Laplace transform back to
the time domain.

18. What is the Laplace transform of the derivative of a function f(t)?
a) sF(s) - f(0)

b) sF(s) + f(0)

c) F(s) - 1(0)

d) F(s) + f(0)
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Answer: a) sF(s) - f(0). The Laplace transform of the derivative of a function f(t)
Is given by s times the Laplace transform of f(t) minus the value of f(t) at t=0.

19. How does the Laplace transform handle singularities in the time domain?
a) it ignores singularities

b) it maps singularities to poles in the complex plane

c) it maps singularities to zeros in the complex plane

d) it transforms singularities into finite values

Answer: b) it maps singularities to poles in the complex plane. Singularities in
the time domain, such as impulses or step functions, are transformed into poles
in the complex plane by the Laplace transform.

20. What is the Laplace transform of the integral of a function f(t)?

a) 1/sF(s)

b) F(s)/s

c) F(s) - f(0)

d) 1/s * F(s) - f(0)

Answer: b) F(s)/s. The Laplace transform of the integral of a function f(t) is given
by F(s)/s, where F(s) is the Laplace transform of f(t).

21. Why is the Laplace transform used in control systems?

a) it simplifies complex systems

b) it provides a direct solution to differential equations

c) it allows for analysis in the frequency domain

d) it is not used in control systems

Answer: c) it allows for analysis in the frequency domain. The Laplace transform
is useful in control systems because it allows engineers to analyze system
behavior in terms of frequency response, which is important for stability and
performance analysis.

22. What is the Laplace transform of the impulse function o(t)?

a)l

b) 1/s

c) e”(-st)

d) oo

Answer: b) 1/s. The Laplace transform of the impulse function &(t) is 1/,
where §(t) = 0 for t # 0 and [&(t)dt = 1.

23. How does the Laplace transform of a function change with a shift in the
time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential
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d) it is divided by a scaling factor

Answer: ¢) it is multiplied by a complex exponential. A shift in the time domain
results in a multiplication of the Laplace transform by a complex exponential
factor.

24. What is the Laplace transform of a sinusoidal function sin(®t)?

a) w/s"2 + o2

b) w/s"2 + ®"2

c) w/s"2 - "2

d) 0/s"2 - "2

Answer: b) 0/s"2 + 2. The Laplace transform of a sinusoidal function sin(wt)
1s 0/(s"2 + w"2).

25. How does the Laplace transform help in analyzing stability in control
systems?

a) it provides a direct measure of stability

b) it maps the system poles into the complex plane

c) it converts differential equations into algebraic equations

d) it does not help in analyzing stability

Answer: b) it maps the system poles into the complex plane. The location of poles
in the complex plane, determined using the Laplace transform, provides insights
into the stability of control systems.

26. What is the Laplace transform of a constant function f(t) = A?

a) Als

b) A/s"2

c)A

d) A*s

Answer: a) A/s. The Laplace transform of a constant function f(t) = A is A/s.

27. How does the Laplace transform handle initial conditions in differential
equations?

a) it ignores initial conditions

b) it incorporates initial conditions into the transform

¢) it converts initial conditions into boundary conditions

d) it transforms initial conditions into differential equations

Answer: b) it incorporates initial conditions into the transform. The Laplace
transform includes terms that account for initial conditions, allowing for a more
complete solution to differential equations.

28. What is the Laplace transform of the convolution of two functions f(t)
and g(t)?
a) F(s)G(s)
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b) F(s) * G(s)

c) F(s)/G(s)

d) F(s) + G(s)

Answer: b) F(s) * G(s). The Laplace transform of the convolution of two
functions f(t) and g(t) is the product of their individual Laplace transforms,
denoted by F(s) * G(s).

29. How does the Laplace transform relate to the Fourier transform?

a) the Laplace transform is a special case of the Fourier transform

b) the Fourier transform is a special case of the Laplace transform

¢) the two transforms are unrelated

d) the Laplace transform is the inverse of the Fourier transform

Answer: a) the Laplace transform is a special case of the Fourier transform. The
Laplace transform is a generalization of the Fourier transform, allowing for the
analysis of more general functions.

30. What is the Laplace transform of the Heaviside step function H(t)?

a) 1/s"\2

b) 1/s

c) 1/(s"2)

d)1

Answer: b) 1/s. The Laplace transform of the Heaviside step function H(t) is 1/s.

31. How does the Laplace transform handle exponential functions in the time
domain?

a) it converts them into sinusoidal functions

b) it has no effect on exponential functions

¢) it transforms them into algebraic functions

d) it simplifies their analysis

Answer: ¢) it transforms them into algebraic functions. Exponential functions in
the time domain are transformed into algebraic functions in the Laplace domain,
making them easier to analyze.

32. What is the Laplace transform of the ramp function r(t)?

a) 1/s"2

b) 1/s"3

c) 1/s"2

d) 1/s"3

Answer: ¢) 1/s"2. The Laplace transform of the ramp function r(t) is 1/s"2.

33. How does the Laplace transform help in solving linear time-invariant
(LTI) systems?

a) it converts differential equations into algebraic equations

b) it provides a direct solution to LTI systems
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c) it eliminates the need for convolution in LTI systems

d) it cannot be used to solve LTI systems

Answer: a) it converts differential equations into algebraic equations. The
Laplace transform simplifies the analysis and solution of linear time-invariant
systems by converting the differential equations describing the system into
algebraic equations.

34. What is the Laplace transform of the function f(t) = t*n, where n is a
positive integer?

a) n!/s"(n+1)

b) n/s™(n+1)

c) n!/s™n

d) n/s"n

Answer: a) n!/s”(n+1). The Laplace transform of the function f(t) = t"n, where n
IS a positive integer, is nl/s™(n+1).

35. How does the Laplace transform of a function change with a scaling
factor in the time domain?

a) it remains the same

b) it is multiplied by the scaling factor

c) it is divided by the scaling factor

d) it is squared

Answer: b) it is multiplied by the scaling factor. A scaling factor in the time
domain results in a multiplication of the Laplace transform by the reciprocal of
the scaling factor.

36. What is the Laplace transform of the function f(t) = e”(at), where a is a
constant?

a) 1/(s-a)

b) 1/(s+a)

c) s/(s-a)

d) s/(s+a)

Answer: a) 1/(s-a). The Laplace transform of the function f(t) = e”(at) is 1/(s-a),
where a Is a constant.

37. How does the Laplace transform handle periodic functions in the time
domain?

a) it converts them into exponential functions

b) it has no effect on periodic functions

¢) it transforms them into Fourier series

d) it cannot handle periodic functions
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Answer: c) it transforms them into Fourier series. Periodic functions in the time
domain are transformed into Fourier series in the Laplace domain, allowing for
their analysis using complex exponentials.

38. What is the Laplace transform of the function f(t) = cos(wt)?

a) s/(s"2 + w"2)

b) w/(s"2 + ©"2)

c) s"2/(s"2 + ®"2)

d) 0"2/(s"2 + ©"2)

Answer: a) s/(s"2 + ®"2). The Laplace transform of the function f{(t) = cos(wt) is
s/(s"2 + o"2).

39. How does the Laplace transform handle integration in the time domain?
a) it converts integration into differentiation

b) it converts integration into multiplication

¢) it has no effect on integration

d) it converts integration into division

Answer: b) it converts integration into multiplication. Integration in the time
domain corresponds to multiplication by 1/s in the Laplace domain.

40. What is the Laplace transform of the function f(t) = sin(®t)?

a) ®/(s"2 - ®"2)

b) s/(s"2 - ®"2)

c) 0"2/(s"2 - ®"2)

d) s"2/(s"2 - ®"2)

Answer: a) ®/(s"2 - ®*2). The Laplace transform of the function f{(t) = sin(wt) is
®/(s"2 - ©"2).

41. How does the Laplace transform of a function change with a delay in the
time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is divided by a scaling factor

Answer: ¢) it is multiplied by a complex exponential. A delay in the time domain
results in a multiplication of the Laplace transform by a complex exponential
factor.

42. What is the Laplace transform of the function f(t) = e”(-at), where ais a
constant?

a) 1/(s+a)

b) 1/(s-a)

c) s/(s+a)
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d) s/(s-a)
Answer: a) 1/(s+a). The Laplace transform of the function f(t) = e”(-at) is 1/(s+a),
where a is a constant.

43. How does the Laplace transform of a function change with a time
reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: a) it remains the same. A time reversal in the time domain does not affect
the Laplace transform.

44. What is the Laplace transform of the function f(t) = u(t-a), where u(t) is
the unit step function?

a) e”(-as)/s

b) e~(-as)

c) eMas)/s

d) en(as)

Answer: a) e”(-as)/s. The Laplace transform of the function f(t) = u(t-a) is e”(-
as)/s, where a is a constant.

45. How does the Laplace transform of a function change with a time shift in
the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is divided by a scaling factor

Answer: c) it is multiplied by a complex exponential. A time shift in the time
domain results in a multiplication of the Laplace transform by a complex
exponential factor.

46. What is the Laplace transform of the function f(t) = t*n * e”\(-at), where
n is a non-negative integer and a is a constant?

a) nl/(s+a)*(n+1)

b) n!/(s-a)*(n+1)

¢) nl/(s+a)™n

d) n!/(s-a)™n

Answer: a) n!/(s+a)*(n+1). The Laplace transform of the function f(t) = t*n * e”(-
at), where n is a non-negative integer and a is a constant, is n!/(s+a)*(n+1).

47. How does the Laplace transform of a function change with a time scaling
in the time domain?

a) it remains the same
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b) it is multiplied by the scaling factor

¢) it is divided by the scaling factor

d) it is squared

Answer: b) it is multiplied by the scaling factor. A time scaling in the time domain
results in a multiplication of the Laplace transform by the reciprocal of the scaling
factor.

48. What is the Laplace transform of the function f(t) = t*n, where nis a non-
negative integer?

a) n!/s"(n+1)

b) n/s™(n+1)

c) n!/s™n

d) n/s"n

Answer: a) n!/s”(n+1). The Laplace transform of the function f(t) = t"n, where n
IS a non-negative integer, is n!/s*(n+1).

49. How does the Laplace transform of a function change with a time scaling
and time shift in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is divided by a scaling factor

Answer: ¢) it is multiplied by a complex exponential. A time scaling and time
shift in the time domain result in a multiplication of the Laplace transform by a
complex exponential factor.

50. What is the Laplace transform of the function f(t) = 6(t-a), where o(t) is
the Dirac delta function?

a) e"(-as)

b) e”(as)

c) eM(as)/s

d) en(-as)/s

Answer: d) e”(-as)/s. The Laplace transform of the function f(t) = d(t-a) is e”(-
as)/s, where a is a constant.

51. How does the Laplace transform of a function change with a time
reversal and time shift in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted
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Answer: b) it is multiplied by a decaying exponential. A time reversal and time
shift in the time domain result in a multiplication of the Laplace transform by a
decaying exponential factor.

52. What is the Laplace transform of the function f(t) = u(t)*cos(mt)?

a) s/(s"2 + w"2)

b) w/(s"2 + ©"2)

c) s"2/(s"2 + ®"2)

d) 0"2/(s"2 + ©"2)

Answer: b) ®/(s"2 + ®”2). The Laplace transform of the function f(t) =
u(t)*cos(wt) is o/(s"2 + ®"2), where u(t) is the unit step function.

53. How does the Laplace transform of a function change with a time scaling
and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling and time
reversal in the time domain result in a multiplication of the Laplace transform by
a complex exponential factor.

54. What is the Laplace transform of the function f(t) = u(t)*sin(wt)?

a) ®/(s"2 - ®"2)

b) s/(s"2 - ®"2)

c) 0"2/(s"2 - ®"2)

d) s"2/(s"2 - ®"2)

Answer: a) o/(s"2 - ®"2). The Laplace transform of the function f(t) =
u(t)*sin(wt) is ®/(s”2 - ®*2), where u(t) is the unit step function.

55. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

56. What is the Laplace transform of the function f(t) = e”(-at)*sin(mt),
where a is a constant?
a) o/(s +a)"2 + o2
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b) s/(s + a)"2 + "2

c) " 2/(s +a)y*2 + w2

d) s"2/(s + a)*2 + "2

Answer: a) o/(s + a)*2 + 2. The Laplace transform of the function f(t) = e”(-
at)*sin(owt) is ®/(s + a)"2 + ©0”2.

57. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

58. What is the Laplace transform of the function f(t) = e”(-at)*cos(omt),
where a is a constant?

a) s/(s +a)"2 + o2

b) w/(s +a)"2 + ®"2

c) s"2/(s + a)*2 + ®"2

d) ©®"2/(s + a)"2 + ®"2

Answer: a) s/(s + a)*2 + 2. The Laplace transform of the function f(t) = e”(-
at)*cos(wt) is s/(s + a)"2 + ®"2.

59. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c)it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

60. What is the Laplace transform of the function f(t) = e”(-at)*u(t), where
a is a constant and u(t) is the unit step function?

a) 1/(s + a)

b) 1/(s - a)

c)s/(s + a)

d) s/(s - a)

Answer: a) 1/(s + a). The Laplace transform of the function f(t) = e*(-at)*u(t) is
1/(s + a), where a is a constant and u(t) is the unit step function.



(§360DgITMG

61. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

62. What is the Laplace transform of the function f(t) = e”*(-at)*5(t), where a
is a constant and o(t) is the Dirac delta function?

a) e”\(-as)

b) e*(as)

c) eMas)/s

d) en(-as)/s

Answer: a) e”(-as). The Laplace transform of the function f(t) = e”(-at)*5(t) is
e”(-as), where a is a constant and 6(t) is the Dirac delta function.

63. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

64. What is the Laplace transform of the function f(t) = e”(-at)*u(t)*cos(mt),
where a is a constant and o is a positive constant?

a)s+a/(s+a)y’2+ w2

b) w/(s + a)"2 + ®"2

c) s"2/(s +a)"2 + o2

d) ®"2/(s + a)"2 + ©"2

Answer: b) o/(s + a)"2 + ®"2. The Laplace transform of the function f(t) = e”\(-
at)*u(t)*cos(mt) is ®/(s + a)*2 + ©"2.

65. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential
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¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

66. What is the Laplace transform of the function f(t) = e”(-at)*u(t)*sin(mt),
where a is a constant and o is a positive constant?

a) o/(s +a)"2 + o2

b) s/(s + a)"2 + ©"2

c) " 2/(s +a)y*2 + w2

d) s"2/(s + a)"2 + "2

Answer: a) /(s + a)*2 + ®*2. The Laplace transform of the function f{(t) = e”(-
at)™u(t)*sin(mt) is o/(s + a)"2 + ©"2.

67. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

68. What is the Laplace transform of the function f(t) = t*n * e”(-at)*u(t),
where n is a non-negative integer, a is a constant, and u(t) is the unit step
function?

a) n!/(s + a)*(n+1)

b) nl/(s - a)*(n+1)

c) nl/(s+a)™n

d) n!/(s - a)™n

Answer: a) nl/(s + a)*(n+1). The Laplace transform of the function f(t) = t*n *
e(-at)*u(t), where n is a non-negative integer, a is a constant, and u(t) is the unit
step function, is n!/(s + a)*(n+1).

69. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted



(§360DgITMG

Answer: ) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

70. What is the Laplace transform of the function f(t) = t™n * e”(-
at)*u(t)*cos(mt), where n is a non-negative integer, a is a constant, and o is
a positive constant?

a) nlw/(s + a)(n+1) + ©"2

b) nlw/(s - a)(n+1) + ©"2

c)nlw/(s +a)*n+ o2

d) n!lo/(s - a)"n + ©®"2

Answer: a) nlw/(s + a)(n+1) + ©"2. The Laplace transform of the function f(t)
=t"n * e(-at)*u(t)*cos(wt), where n is a non-negative integer, a is a constant, and
o 1S a positive constant, is n!w/(s + a)(n+1) + ®"2.

71. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

72. What is the Laplace transform of the function f(t) = t™n * e/ (-
at)*u(t)*sin(mt), where n is a non-negative integer, a is a constant, and o is
a positive constant?

a) nlo/(s + a)(n+1) + ©"2

b) nlw/(s - a)N(nt+1) + ©"2

c) nlw/(s +a)"n+ 02

d) n!w/(s - a)"n + ©"2

Answer: a) n!o/(s + a)(n+1) + ©*2. The Laplace transform of the function f(t) =
t"n * e”(-at)*u(t)*sin(mt), where n is a non-negative integer, a is a constant, and
o is a positive constant, is n!w/(s + a)"(n+1) + ©"2.

73. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted
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Answer: c) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

74. What is the Laplace transform of the function f(t) = e”(-at)*sin(mt)*u(t),
where a is a constant and o is a positive constant?

a) o/(s +a)"2 + o2

b) s/(s + a)"2 + ©"2

c) " 2/(s +a)y*2 + w2

d) s"2/(s + a)"2 + "2

Answer: a) /(s + a)*2 + ®*2. The Laplace transform of the function f(t) = e"(-
at)*sin(wt)*u(t), where a is a constant and ® is a positive constant, is /(s + a)"2
+ 0"2.

75. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

76. What is the Laplace transform of the function f(t) = e”(-at)*cos(®t)*u(t),
where a is a constant and © is a positive constant?

a) s/(s +a)"2 + o2

b) w/(s +a)"2 + ®"2

) s"2/(s + a)*2 + v"2

d) o"2/(s + a)"2 + ®"2

Answer: a) s/(s + a)*2 + 2. The Laplace transform of the function f(t) = e”(-
at)*cos(mt)*u(t), where a is a constant and ® is a positive constant, is s/(s + a)"2
+ 0”2.

77. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted

Answer: c) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.
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78. What is the Laplace transform of the function f(t) = e”(-at)*u(t)*cos(mt),
where a is a constant and o is a positive constant?

a)s+a/(s+a)2+ w2

b) /(s + a)"2 + ©”"2

c) s"2/(s +a)*2 + w2

d) o"2/(s + a)"2 + ©"2

Answer: b) o/(s + a)"2 + ©"2. The Laplace transform of the function f(t) = e”(-
at)*u(t)*cos(mt), where a is a constant and ® is a positive constant, is ®/(s + a)"2
+ 0"2.

79. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

80. What is the Laplace transform of the function f(t) = e”(-at)*u(t)*sin(ot),
where a is a constant and o is a positive constant?

a) /(s +a)"2 + "2

b) s/(s +a)"2 + ®"2

c) ®"2/(s +a)"2 + o2

d) s"2/(s + a)*2 + ®"2

Answer: a) o/(s +a)*2 + ®*2. The Laplace transform of the function f(t) = (-
at)*u(t)*sin(mt), where a is a constant and ® is a positive constant, is ®/(s + a)"2
+ 0"2.

81. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

82. What is the Laplace transform of the function f(t) = t™n * e”(-
at)*u(t)*cos(mt), where n is a non-negative integer, a is a constant, and o is
a positive constant?
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a) nlo/(s + a)(n+1) + ©"2

b) nlw/(s - a)N(n+1) + ©"2

c)nlw/(s +a)*n+ o2

d) n!ow/(s - a)"n + ©®"2

Answer: a) n!w/(s + a)*(n+1) + ®*2. The Laplace transform of the function f(t) =
t"n * e”(-at)*u(t)*cos(wt), where n is a non-negative integer, a is a constant, and
o 1S a positive constant, is n!w/(s + a)(n+1) + ©"2.

83. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

84. What is the Laplace transform of the function f(t) = t™n * e”(-
at)*u(t)*sin(ot), where n is a non-negative integer, a is a constant, and o is
a positive constant?

a) nlo/(s + a)(n+1) + ©"2

b) nlw/(s - a)(n+1) + ©"2

¢) nlo/(s + a)"n + ©"2

d) n!w/(s - a)"n + ©"2

Answer: a) n!ow/(s + a)"(n+1) + ®*2. The Laplace transform of the function f(t) =
t"n * e”(-at)*u(t)*sin(wt), where n is a non-negative integer, a is a constant, and
o 1s a positive constant, is n!w/(s + a)(n+1) + ©”"2.

85. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted

Answer: c) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

86. What is the Laplace transform of the function f(t) = e”(-
at)*u(t)*cos(mt)*o(t), where a is a constant and o is a positive constant?

a) /(s +a)"2 + o2

b) s/(s + a)"2 + "2
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c) " 2/(s +a)y*2 + w2

d) s"2/(s + a)*2 + "2

Answer: a) /(s + a)*2 + 2. The Laplace transform of the function f{(t) = e”(-
at)*u(t)*cos(mt)*d(t), where a is a constant and  is a positive constant, is ®/(s +
a)*2 + o"2.

87. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

88. What is the Laplace transform of the function f(t) = e”(-
at)*u(t)*sin(wt)*o(t), where a is a constant and o is a positive constant?

a) /(s +a)"2 + o2

b) s/(s +a)"2 + ®"2

c) ®"2/(s +a)"2 + o2

d) s"2/(s + a)"2 + "2

Answer: a) /(s + a)*2 + ®*2. The Laplace transform of the function f{(t) = e”\(-
at)*u(t)*sin(mt)*o(t), where a is a constant and w is a positive constant, is ®/(s +
a)*2 + o™2.

89. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

90. What is the Laplace transform of the function f(t) = e”(-
at)*u(t)*cos(mwt)*o(t-a), where a is a constant, ® is a positive constant, and
o(t-a) is the Dirac delta function?

a) cos(ma)/(s + a)"2 + o2

b) wcos(wa)/(s + a)*2 + w2

c) cos(mwa)/(s - a)*2 + ®"2

d) ocos(wa)/(s - a)"2 + "2
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Answer: b) ocos(ma)/(s + a)*2 + 2. The Laplace transform of the function f(t)
= e”(-at)*u(t)*cos(wt)*5(t-a), where a is a constant, ® is a positive constant, and
d(t-a) 1s the Dirac delta function, is wcos(wa)/(s + a)*2 + ©”2.

91. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

92. What is the Laplace transform of the function f(t) = e”(-
at)*u(t)*sin(owt)*o(t-a), where a is a constant, @ is a positive constant, and
o(t-a) is the Dirac delta function?

a) osin(wa)/(s + a)*2 + w2

b) sin(wa)/(s + a)*2 + ©"2

¢) wsin(wa)/(s - a)*2 + "2

d) sin(wa)/(s - )2 + ®"2

Answer: a) osin(wa)/(s + a)*2 + 2. The Laplace transform of the function f(t)
= e(-at)*u(t)*sin(wt)*d(t-a), where a is a constant, ® is a positive constant, and
d(t-a) 1s the Dirac delta function, is wsin(wa)/(s + a)*2 + ®"2.

93. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

94. What is the Laplace transform of the function f(t) = e”(-at)*u(t-
a)*cos(mt), where a is a constant, ® is a positive constant, and u(t-a) is the
shifted unit step function?

a) e”(-as)cos(ma)/(s + a)"2 + ®"2

b) e*(-as)cos(wa)/(s - a)"2 + ®"2

c) e™as)cos(ma)/(s + a)*2 + w2

d) e*(as)cos(wa)/(s - a)*2 + 0”2
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Answer: a) e(-as)cos(wa)/(s + a)"2 + ®"2. The Laplace transform of the function
f(t) = e”(-at)*u(t-a)*cos(wt), where a is a constant, ® is a positive constant, and
u(t-a) is the shifted unit step function, is e*(-as)cos(wa)/(s + a)"2 + »"2.

95. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

96. What is the Laplace transform of the function f(t) = e”(-at)*u(t-
a)*sin(mt), where a is a constant, ® is a positive constant, and u(t-a) is the
shifted unit step function?

a) e"\(-as)sin(ma)/(s + a)*2 + ©"2

b) e(-as)sin(wa)/(s - a)"2 + ®"2

c) e™(as)sin(wa)/(s + a)*2 + w2

d) e”(as)sin(ma)/(s - a)"2 + ©"2

Answer: a) e”(-as)sin(ma)/(s + a)*2 + ®"2. The Laplace transform of the function
f(t) = e”(-at)*u(t-a)*sin(wt), where a is a constant, ® is a positive constant, and
u(t-a) is the shifted unit step function, is e”\(-as)sin(wa)/(s + a)"2 + ®"2.

97. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

98. What is the Laplace transform of the function f(t) = e”(-at)*u(t-
a)*cos(mt)*o(t-b), where a, b are constants, o is a positive constant, and o(t-
b) is the Dirac delta function?

a) e”(-as)cos(ma)/(s + a)"2 + ®"2

b) e*(-as)cos(wa)/(s - a)"2 + ®"2

c) e™as)cos(ma)/(s + a)*2 + w2

d) e*(as)cos(wa)/(s - a)*2 + 0”2
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Answer: a) e(-as)cos(wa)/(s + a)"2 + ®"2. The Laplace transform of the function
f(t) = eM(-at)*u(t-a)*cos(wt)*5(t-b), where a, b are constants, ® is a positive
constant, and d6(t-b) is the Dirac delta function, is e”*(-as)cos(wa)/(s + a)"2 + ®"2.

99. How does the Laplace transform of a function change with a time scaling,
time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: c) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

100. What is the Laplace transform of the function f(t) = e”(-at)*u(t-
a)*sin(ot)*o(t-b), where a, b are constants, ® is a positive constant, and o(t-
b) is the Dirac delta function?

a) e"\(-as)sin(ma)/(s + a)*2 + ©"2

b) e(-as)sin(wa)/(s - a)"2 + ®"2

c) e™(as)sin(wa)/(s + a)*2 + w2

d) e”(as)sin(ma)/(s - a)"2 + ©"2

Answer: a) e”(-as)sin(ma)/(s + a)*2 + ®"2. The Laplace transform of the function
f(t) = e”(-at)*u(t-a)*sin(wt)*d(t-b), where a, b are constants, ® is a positive
constant, and &(t-b) is the Dirac delta function, is e*(-as)sin(ma)/(s + a)"2 + o"2.

101. How does the Laplace transform of a function change with a time
scaling, time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

102. What is the Laplace transform of the function f(t) = e”(-at)*u(t-
a)*cos(mt)*u(t-b), where a, b are constants, ® is a positive constant, and u(t)
Is the unit step function?

a) e”\(-as)cos(ma)/(s + a) + e”(-bs)cos(wb)/(s + b)

b) e*(-as)cos(wa)/(s - a) + e”(-bs)cos(wb)/(s - b)

c) e”(-as)cos(ma)/(s + a) + e”(-bs)cos(wb)/(s - b)

d) e”(-as)cos(wa)/(s - @) + e”(-bs)cos(wb)/(s + b)
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Answer: a) e”\(-as)cos(wa)/(s + a) + e”(-bs)cos(mb)/(s + b). The Laplace transform
of the function f(t) = e”(-at)*u(t-a)*cos(wt)*u(t-b), where a, b are constants, ® is
a positive constant, and u(t) is the unit step function, is e”(-as)cos(wa)/(s + a) +
e”(-bs)cos(wb)/(s + b).

103. How does the Laplace transform of a function change with a time
scaling, time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

104. What is the Laplace transform of the function f(t) = e”(-at)*u(t-
a)*sin(ot)*u(t-b), where a, b are constants, ® is a positive constant, and u(t)
Is the unit step function?

a) e"\(-as)sin(ma)/(s + a) + e”\(-bs)sin(wb)/(s + b)

b) e(-as)sin(wa)/(s - a) + e”(-bs)sin(wb)/(s - b)

c) e(-as)sin(wa)/(s + a) + e”(-bs)sin(wb)/(s - b)

d) e(-as)sin(wa)/(s - a) + e”(-bs)sin(wb)/(s + b)

Answer: a) e”(-as)sin(ma)/(s + a) + e”(-bs)sin(wb)/(s + b). The Laplace transform
of the function f(t) = e”(-at)*u(t-a)*sin(wt)*u(t-b), where a, b are constants, ® is
a positive constant, and u(t) is the unit step function, is e”(-as)sin(wa)/(s + a) +
e”\(-bs)sin(wb)/(s + b).

105. How does the Laplace transform of a function change with a time
scaling, time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

106. What is the Laplace transform of the function f(t) = e”(-at)*u(t-
a)*cos(mt)*o(t-b), where a, b are constants, ® is a positive constant, and u(t)
Is the unit step function?

a) e”(-as)cos(ma)/(s + a) + e”(-bs)cos(wb)/(s + b)

b) e*(-as)cos(wa)/(s - a) + e”(-bs)cos(wb)/(s - b)

c) e”(-as)cos(ma)/(s + a) + e”(-bs)cos(wb)/(s - b)
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d) e”(-as)cos(wa)/(s - @) + e”(-bs)cos(wb)/(s + b)

Answer: a) e”\(-as)cos(wa)/(s + a) + e”(-bs)cos(mb)/(s + b). The Laplace transform
of the function f(t) = e”(-at)*u(t-a)*cos(wt)*d(t-b), where a, b are constants, ® is
a positive constant, and u(t) is the unit step function, is e”(-as)cos(wa)/(s + a) +
e”(-bs)cos(wb)/(s + b).

107. How does the Laplace transform of a function change with a time
scaling, time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

108. What is the Laplace transform of the function f(t) = e”(-at)*u(t-
a)*sin(ot)*o(t-b), where a, b are constants, @ is a positive constant, and u(t)
Is the unit step function?

a) e”\(-as)sin(ma)/(s + a) + e\(-bs)sin(wb)/(s + b)

b) e(-as)sin(wa)/(s - a) + e”(-bs)sin(wb)/(s - b)

c) e(-as)sin(wa)/(s + a) + e(-bs)sin(wb)/(s - b)

d) e(-as)sin(wa)/(s - a) + e”(-bs)sin(wb)/(s + b)

Answer: a) e”(-as)sin(ma)/(s + a) + e”\(-bs)sin(wb)/(s + b). The Laplace transform
of the function f(t) = e”(-at)*u(t-a)*sin(wt)*d(t-b), where a, b are constants, ® is
a positive constant, and u(t) is the unit step function, is e”(-as)sin(wa)/(s + a) +
e”\(-bs)sin(wb)/(s + b).

109. How does the Laplace transform of a function change with a time
scaling, time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

110. What is the Laplace transform of the function f(t) = e”(-at)*u(t-
a)*cos(mt)*u(t-b), where a, b are constants, ® is a positive constant, and u(t)
Is the unit step function?

a) e”\(-as)cos(ma)/(s + a) + e”(-bs)cos(wb)/(s + b)

b) e*(-as)cos(wa)/(s - a) + e”(-bs)cos(wb)/(s - b)
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c) e”(-as)cos(ma)/(s + a) + e”(-bs)cos(wb)/(s - b)

d) e”(-as)cos(wa)/(s - @) + e”(-bs)cos(wb)/(s + b)

Answer: a) e”\(-as)cos(wa)/(s + a) + e”(-bs)cos(mb)/(s + b). The Laplace transform
of the function f(t) = e”(-at)*u(t-a)*cos(wt)*u(t-b), where a, b are constants, ® is
a positive constant, and u(t) is the unit step function, is e”(-as)cos(wa)/(s + a) +
e”(-bs)cos(wb)/(s + b).

111. How does the Laplace transform of a function change with a time
scaling, time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

112. What is the Laplace transform of the function f(t) = e”(-at)*u(t-
a)*sin(ot)*u(t-b), where a, b are constants, ® is a positive constant, and u(t)
Is the unit step function?

a) e”\(-as)sin(ma)/(s + a) + e\(-bs)sin(wb)/(s + b)

b) e(-as)sin(wa)/(s - a) + e”(-bs)sin(wb)/(s - b)

c) e(-as)sin(wa)/(s + a) + e(-bs)sin(wb)/(s - b)

d) e(-as)sin(wa)/(s - a) + e”(-bs)sin(wb)/(s + b)

Answer: a) e”(-as)sin(@a)/(s + a) + e”(-bs)sin(wb)/(s + b). The Laplace transform
of the function f(t) = e/(-at)*u(t-a)*sin(wt)*u(t-b), where a, b are constants, ® is
a positive constant, and u(t) is the unit step function, is e”(-as)sin(wa)/(s + a) +
e”\(-bs)sin(mb)/(s + b).

113. How does the Laplace transform of a function change with a time
scaling, time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: c) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

114. What is the Laplace transform of the function f(t) = e”(-at)*u(t-
a)*cos(mt)*o(t-b), where a, b are constants, ® is a positive constant, and u(t)
Is the unit step function?

a) e”(-as)cos(ma)/(s + a) + e”(-bs)cos(wb)/(s + b)
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b) e*(-as)cos(wa)/(s - a) + e”(-bs)cos(wb)/(s - b)

c) e”(-as)cos(ma)/(s + a) + e”(-bs)cos(wb)/(s - b)

d) e”(-as)cos(wa)/(s - @) + e”(-bs)cos(wb)/(s + b)

Answer: a) e”(-as)cos(ma)/(s + a) + e”(-bs)cos(wb)/(s + b). The Laplace transform
of the function f(t) = e”(-at)*u(t-a)*cos(wt)*d(t-b), where a, b are constants, ® is
a positive constant, and u(t) is the unit step function, is e”(-as)cos(wa)/(s + a) +
e”(-bs)cos(wb)/(s + b).

115. How does the Laplace transform of a function change with a time
scaling, time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

116. What is the Laplace transform of the function f(t) = e”(-at)*u(t-
a)*sin(ot)*o(t-b), where a, b are constants, @ is a positive constant, and u(t)
Is the unit step function?

a) e”\(-as)sin(ma)/(s + a) + e"\(-bs)sin(wb)/(s + b)

b) e(-as)sin(wa)/(s - a) + e”(-bs)sin(mb)/(s - b)

c) e(-as)sin(wa)/(s + a) + e (-bs)sin(wb)/(s - b)

d) e*(-as)sin(wa)/(s - a) + e”(-bs)sin(wb)/(s + b)

Answer: a) e”(-as)sin(wa)/(s + a) + e”\(-bs)sin(wb)/(s + b). The Laplace transform
of the function f(t) = e”*(-at)*u(t-a)*sin(wt)*d(t-b), where a, b are constants, ® is
a positive constant, and u(t) is the unit step function, is e”(-as)sin(wa)/(s + a) +
e”\(-bs)sin(wb)/(s + b).

117. How does the Laplace transform of a function change with a time
scaling, time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

118. What is the Laplace transform of the function f(t) = e”(-at)*u(t-
a)*cos(ot)*u(t-b), where a, b are constants, ® is a positive constant, and u(t)
Is the unit step function?

a) e”(-as)cos(ma)/(s + a) + e”(-bs)cos(wb)/(s + b)
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b) e*(-as)cos(wa)/(s - a) + e”(-bs)cos(wb)/(s - b)

c) e”(-as)cos(ma)/(s + a) + e”(-bs)cos(wb)/(s - b)

d) e”(-as)cos(wa)/(s - @) + e”(-bs)cos(wb)/(s + b)

Answer: a) e”(-as)cos(ma)/(s + a) + e”(-bs)cos(wb)/(s + b). The Laplace transform
of the function f(t) = e”(-at)*u(t-a)*cos(wt)*u(t-b), where a, b are constants, w is
a positive constant, and u(t) is the unit step function, is e”(-as)cos(wa)/(s + a) +
e”(-bs)cos(wb)/(s + b).

119. How does the Laplace transform of a function change with a time
scaling, time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

120. What is the Laplace transform of the function f(t) = e”(-at)*u(t-
a)*sin(ot)*u(t-b), where a, b are constants, ® is a positive constant, and u(t)
Is the unit step function?

a) e”\(-as)sin(ma)/(s + a) + e"\(-bs)sin(wb)/(s + b)

b) e(-as)sin(wa)/(s - a) + e”(-bs)sin(mb)/(s - b)

c) e(-as)sin(wa)/(s + a) + e (-bs)sin(wb)/(s - b)

d) e*(-as)sin(wa)/(s - a) + e”(-bs)sin(wb)/(s + b)

Answer: a) e”(-as)sin(wa)/(s + a) + e”\(-bs)sin(wb)/(s + b). The Laplace transform
of the function f(t) = e”(-at)*u(t-a)*sin(wt)*u(t-b), where a, b are constants, ® is
a positive constant, and u(t) is the unit step function, is e”(-as)sin(wa)/(s + a) +
e”\(-bs)sin(wb)/(s + b).

121. How does the Laplace transform of a function change with a time
scaling, time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

122. What effect does a time scaling have on the Laplace transform of a
function?
a) It remains unchanged
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b) It is multiplied by a decaying exponential

¢) Itis multiplied by a complex exponential

d) It is inverted

Answer: c) It is multiplied by a complex exponential. Time scaling in the time
domain corresponds to a multiplication of the Laplace transform by a complex
exponential factor.

123. How does the Laplace transform of a function change with a time
scaling, time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

c) it is multiplied by a complex exponential

d) it is inverted

Answer: ¢) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.

124. How does the Laplace transform handle singularities in the time
domain?

a) By ignoring them

b) By transforming them into poles

¢) By transforming them into zeros

d) By canceling them out

Answer: b) By transforming them into poles. Singularities in the time domain,
such as discontinuities or impulses, are transformed into poles in the s-domain by
the Laplace transform.

125. How does the Laplace transform of a function change with a time
scaling, time shift, and time reversal in the time domain?

a) it remains the same

b) it is multiplied by a decaying exponential

¢) it is multiplied by a complex exponential

d) it is inverted

Answer: c) it is multiplied by a complex exponential. A time scaling, time shift,
and time reversal in the time domain result in a multiplication of the Laplace
transform by a complex exponential factor.



