
Problem 12.4

Part A

Use step functions to select the correct expression for the function shown in .

ANSWER:

Part B

Use step functions to select the correct expression for the function shown in .

f(t) = 6.25t(u(t) − u(t − 9)) + 25(u(t − 9) − u(t − 12)) + (125 − 6.25t)(u(t − 12) − u(t − 20)

f(t) = 6.25t(u(t) − u(t − 8)) + 50(u(t − 8) − u(t − 12)) + (125 − 6.25t)(u(t − 12) − u(t − 20)

f(t) = 6.25t(u(t) − u(t − 8)) + 75(u(t − 8) − u(t − 10)) + (125 − 6.25t)(u(t − 10) − u(t − 20)

f(t) = 6.25t(u(t) − u(t − 8)) + 75(u(t − 8) − u(t − 12)) + (125 − 6.25t)(u(t − 12) − u(t − 20)

f(t) = 6.25t(u(t) − u(t − 5)) + 50(u(t − 5) − u(t − 12)) + (125 − 6.25t)(u(t − 12) − u(t − 20)

f(t) = 6.25t(u(t) − u(t − 8)) + 25(u(t − 8) − u(t − 12)) + (125 − 6.25t)(u(t − 12) − u(t − 20)



ANSWER:

Part C

Use step functions to select the correct expression for the function shown in .

ANSWER:

f(t) = 50 (u(t) − u(t − 4))e−t

f(t) = 25 (u(t) − u(t − 4))e−t

f(t) = 75 (u(t) − u(t − 2))e−t

f(t) = 50 (u(t) − u(t − 2))e−t

f(t) = 75 (u(t) − u(t − 4))e−t

f(t) = 25 (u(t) − u(t − 2))e−t



f(t) = (30 − 2t)(u(t) − u(t − 3)) + 30(u(t − 3) − u(t − 15)) + (50 − 2t)(u(t − 15) − u(t − 25)

f(t) = (30 − 2t)(u(t) − u(t − 5)) + 40(u(t − 5) − u(t − 10)) + (50 − 2t)(u(t − 10) − u(t − 25)

f(t) = (30 − 2t)(u(t) − u(t − 5)) + 20(u(t − 5) − u(t − 15)) + (50 − 2t)(u(t − 15) − u(t − 25)

f(t) = (30 − 2t)(u(t) − u(t − 5)) + 40(u(t − 5) − u(t − 15)) + (50 − 2t)(u(t − 15) − u(t − 25)

f(t) = (30 − 2t)(u(t) − u(t − 5)) + 30(u(t − 5) − u(t − 15)) + (50 − 2t)(u(t − 15) − u(t − 25)

f(t) = (30 − 2t)(u(t) − u(t − 5)) + 20(u(t − 5) − u(t − 17)) + (50 − 2t)(u(t − 17) − u(t − 25)



Problem 12.6

Part A

Find the area under the function shown in . 

Express your answer using three significant
figures.

ANSWER:

Part B

What is the duration of the function when ?

ANSWER:

Part C

What is the magnitude of  when ?

ANSWER:
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Problem 12.9

In Section 12.3 in the textbook, we used the sifting property of the impulse function to show that .

Part A

Show that we can obtain the same result by finding the Laplace transform of the rectangular pulse that exists
between  in and then finding the limit of this
transform at .

ANSWER:
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Problem 12.15

Part A

Find .

Express your answer in terms of  and , where  is the Laplace tranform of .

ANSWER:

L{ f(t)}e−at

F(s) s F(s) f(t)

 = L{ f(t)}e−at



Problem 12.20

Part A

Find the Laplace transform of the function .

Express your answer in terms of the variables  and .

ANSWER:

Part B

Find the Laplace transform of the function .

Express your answer in terms of the variables  and .

ANSWER:

Part C

Find the Laplace transform of the function .

Express your answer in terms of the variables ,  and .

ANSWER:

Part D

Find the Laplace transform of the function .

Express your answer in terms of .

ANSWER:

Part E

Find the Laplace transform of the function .

 

f (t) = te−at

s a

 = L{t }e−at

f (t) = sin ωt

s ω

 = L{sin ωt}

f (t) = sin (ωt + θ)

θ s ω

 = L{sin (ωt + θ)}

f (t) = t

s

 = L{t}

f (t) = cosh (t + θ)



ANSWER:

sinh θ+s[cosh θ]
−1s2

cosh θ+s[sinh θ]
−1s2

s[cosh θ]
−1s2

s[sinh θ] + [cosh θ]s2

s[cosh θ]
sinh θ−s[cosh θ]

+1s2




















