EECE 290 Analog Signal Processing, Sections 1, 2, and 3

Quiz 1 – March 17, 2007
Closed Book – One and One-Half Hours – 5:1 Penalty on Questions 1 to 6
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1. Given f(t) as shown. Determine the convolution integral f(t)(2u(t) at t = 5 s.

A. 6

B. 8

C. 10

D. 12

E. None of the above

Solution: The convolution integral at t = 5 s is two times the area subtended by f(t):

2(3 + 3) = 12.

(8%)
2.
Determine the Laplace transforms of 
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E. None of the above

Solution: L {
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. Alternatively, 
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; multiplying by 
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3.
Given F(s) = L {f(t)}. If 
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, determine lim f(t) as t ( (.
A. 1
B. -2/3

C. 0

D. infinity

E. None of the above

Solution: 
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. The inverse Laplace transform of the first fraction is 
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4.
The impulse response of a given circuit is 
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. What input to the circuit will produce an output that is ( (t), the unit impulse at the origin?
A. 
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B. 
[image: image18.wmf])

(

2

t

e

t

d

-


C. 
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D. 
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E. None of the above

Solution: In terms of the Laplace transforms: F(s)(H(s) = 1, where 
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5.
 An unknown voltage vSRC is applied to the circuit shown at t = 0, with zero initial conditions. If 
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A. tu(t)
B. 2tu(t)
C. 
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E. None of the above

Solution: VO(s) = 
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The switch has been in position a for a long time and is moved to position b at t = 0. Determine the Laplace transform of the current iS through the switch. 
A. 
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E. None of the above

Solution: At 
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, the two capacitors are charged to 10 V. The circuit in the s domain for t > 0 is as shown.
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7.
Determine the Laplace transform of the function f(t) shown.
[image: image58.emf]+

–

1 



1 



v

I

(t)

+

–

v

O

(t)

1 H

1 F

Solution: The derivative of the function is as shown and can be expressed as: 
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. The Laplace transform of the derivative is: 
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Alternatively, F(s) = 
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8.
Given that vI(t) is a pulse of 2 V amplitude and 1 s duration. Determine vO(t) in the circuit shown.
Solution: The impedance in the s domain of 1 H in series with 1 ( and in parallel with 1 F is 
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. vi(t) = 2u(t) – 2u(t –1), so that Vi(s)
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9.
Given the functions f(t) and g(t) shown. Obtain the convolution integral for all t.

Solution: y(t) = f(t)(g(t) = 0, t ( 0. 
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At t = 1, y(t) = -1 and decreases linearly from 0 to -1 over the range 0 ( t ( 1. At t = 2, y(t) = 0 and increases linearly from -1 to zero over the range 1 ( t ( 2. At t = 3, y(t) = 1 and increases linearly from zero to 1 over the range 2 ( t ( 3. At t = 4, y(t) is again zero. y(t) will therefore be as shown.


As staircase functions, y(t) = 0 at t = 0 and t = 4. As polynomials, f(t) = t + 1, and g(t) = -t + 1. The product is 
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