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TEST 3

ENTC 4337

MICROPROCESSORS I

(Due Date:  End of Class on 12/5/00 [no excuses])

1.  (10 points)  Derive the following Laplace transforms.  (Show your work.)

a. ℒ
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2. (10 points)  Find the inverse transform of the following.  (Show your work.)
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(Hint:  Make sure the order of the denominator is larger than the numerator)
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3. (10 points)  Locate each of the poles and zeros from problem 2.

4. (10 points)  Use MATLAB to construct a pole-zero plot for functions in problem 2.

5. (10 points)  What is the mathematical difference between a FIR and IIR filter.

6. (10 points)  What is the output of the following filter for the given input? What is the impulse response of the filter?
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7. (10 points)  Determine the solution for the following problems.
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8. (10 points)  Find the inverse Z transform.

a.   
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9.  (10 points) A system is described by the difference equation
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a.   Determine the transfer function H(z).

b.   Determine the impulse response h(n).

c.   Determine  the response due to a unit step function excitation.

10.  (10 points)  Evaluate each example and give the answer in both rectangular and polar form (in all cases, assume that 
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TEST 3

ENTC 4337

MICROPROCESSORS I

(Due Date:  End of Class on 12/5/00 [no excuses])

1.  (10 points)  Derive the following Laplace transforms.  (Show your work.)
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2. (10 points)  Find the inverse transform of the following.  (Show your work.)

a. ℒ-1
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(Hint:  Make sure the order of the denominator is larger than the numerator)
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3. (10 points)  Locate each of the poles and zeros from problem 2.



(SEE PROBLEM 4)

4. (10 points)  Use MATLAB to construct a pole-zero plot for functions in problem 2.
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EDU» n=[0 1 4];

EDU» d=[1 3 2];

EDU» zplane(n,d)

EDU» grid
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EDU» n=[1 3 2];

EDU» d=[1 1 0];

EDU» zplane(n,d)

EDU» grid
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5. (10 points)  What is the mathematical difference between a FIR and IIR filter.

a.  FIR Filter
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b.  IIR Filter
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6. (10 points)  What is the output of the following filter for the given input? What is the impulse response of the filter?
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Note:
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c.

7. (10 points)  Determine the solution for the following problems.
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8. (10 points)  Find the inverse Z transform.
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9.  (10 points) A system is described by the difference equation
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d.   Determine the transfer function H(z).

e.   Determine the impulse response h(n).

f.   Determine  the response due to a unit step function excitation.
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b.   
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c.   
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10.  (10 points)  Evaluate each example and give the answer in both rectangular and polar form (in all cases, assume that 
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FINAL REVIEW

ENTC 4337

I. Matching (30 points).  Choose the best match.  Remember that all numbers are in hexadecimal format unless otherwise noted.

______
1.  IIR Filter
A. 
[image: image138.wmf]N
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2.  FIR Filter
B. 
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3.  Unit Impulse
C.  
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______
4.  Convolution
D. 
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______
5.  Pole
E. 
______
6.  Zero
F. 

______
7.  Multiplier
G. 
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8.  Shifting Property
H. 
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______
9.  Time Invariant
I. 
[image: image144.wmf]y
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10.  causal
J. 
[image: image145.wmf]d
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______
1.  Rectangular Form
A. Re{A e j(ot+)}
______
2.  Polar Form
B.  Unit Circle

______
3.  Euler’s Identity
C.  fs > 2fm

______
4.  A cos(t)
D.  Aliasing

______
5.  A sin(t)
E. e j  =  cosjsin
______
6.  e jot
F. re j
______
7.  Nyquist Rate
G.  Continuous-time

______
8.  Frequency ambiguity
H. Im{A e j(ot+)}
______
9.  Analog
I.  Digital Signal Processing

______
10.  DSP
J.  x + jy

II. True/False  (10 points).  Mark T for True and F for False.  Make sure your Ts and Fs are distinguishable.

______1.  An IIR filter is inherently stable.

______
2.  All the poles of a FIR filter lie on the origin of the unit circle.

_____
3.  For the time-shifted form, x1 = s(t-t1), t1 > 0 implies a shift of the signal to the right.

______
4.  For the time-shifted form, x1 = s(t-t1), t1 <  0 implies a shift of the signal to the right.

______
5.  
A discrete-time signal is represented as a sequence of numbers.

______1.  When adding complex numbers, the rectangular form is the easiest to use.

______
2.  Aliasing is a result of oversampling.

_____
3.
For the time-shifted form, x1 = s(t-t1), t1 > 0 implies a shift of the signal to the right.

______
4.  For the time-shifted form, x1 = s(t-t1), t1 <  0 implies a shift of the signal to the right.

______
5.  
A discrete-time signal is represented as a sequence of numbers.

III. Multiple Choice (60 points).  Choose the best answer from the lists provided.

______1.  What is the output of the following filter at time t1 assuming no previous inputs other than shown?






                                             




a. 8

b. 2

c. 
d. 15

______2. Which one is the correct impulse response of the filter in Question 1?


a.

b.





c.

d.





______3. The diagram represented in problem 1 is a:

a. Recursive Filter

b. IIR Filter

c. FIR Filter

d. Both A & B


4. Which one is the correct unit step response of the filter in Question 1?




a.

b.  










c.

d.






Given the following phasors for problems 1 through 7:
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______1.  The real part of z1 is:

e. 0

f. –2.83

g. 
h. 2.83

______2. The real part of z2 is:

a. 0

b. –2.83

c. –2

d. 2.83

______3. The imaginary part of z1 is:

e. 0

f. –2.83

g. 2

h. 2.83

______4. The imaginary part of z2 is:

a. 0

b. –2.83

c. 2

d. 2.83

______5.  z1 + z2 :

a. 2.83 + j 2.83

b. 2.83 – j2.83

c. 2.83 – j4.83

d. none of the above

______6.  z1/ z2:

:

a. 2e-j(
b. 2ej(
c. 2e-j(
d. 2ej(
______7.  z12:

a. 16e-j(
b. 16ej(
c. 16e-j(
d. 16ej(
______8. The basic variable type in MATLAB.

a. scaler

b. vector

c. matrix

d. M-file

______9.  A matrix with only one element:

a. scaler

b. vector

c. matrix

d. M-file

______10.  A matrix with only one row or one column:

a. scaler

b. vector

c. matrix

d. M-file

______11.  A text file with a .m extension that is executed as a script:

a. scaler

b. vector

c. matrix

d. M-file

______12.  The floating point representation, 076B000016, represents the decimal number:

a. 10710
b. 10810
c. 23510
d. none of the above

Given the following sinusoidal signal for problems 13 through 15:
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______13.  What is the highest frequency of the signal?

a. 2200 Hz

b. 5500 Hz

c. 1100 Hz

d. 2750 Hz

______14.
The sampling frequency (fs) must be greater than:

a. 2200 samples/sec

b. 5500 samples/sec

c. 4400 samples/sec

d. 11,000 samples/sec

______15.
The sampling period (Ts) must be less than

a. 0.45 msec

b. 0.18 msec

c. 0.23 msec

d. 0.09 msec

______16.

For a desired sampling rate, Fs, of 16 kHz registers A and B which contain TA and TB, respectively would have which of the following (assuming MCLK = 6.25 MHz):

a. A = 0x162C, B = 0x4892

b. A = 0x162C, B = 0x3872

c. A = 0x0E1C, B = 0x3872

d. A = 0x0A14, B = 0x3E7E

17.  What are the two poles and two zeros of the following function?
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IV. Matching (20 points).  Choose the best match.  Remember that all numbers are in hexadecimal format unless otherwise noted.

______
1.  IIR Filter
A. 
[image: image149.wmf]N
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2.  FIR Filter
B. 
[image: image150.wmf]N
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3.  Unit Impulse
C. 
[image: image151.wmf]ò
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4.  Euler identity
D. 
[image: image152.wmf]y
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______
5.  Pole
E. 
______
6.  Zero
F. re j
______
7.  Summation
G. 
[image: image153.wmf]y
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______
8.  Sifting Property
H. 
[image: image154.wmf])
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______
9.  Laplace transform
I. e j  =  cosjsin
______
10.  polar form
J. 
[image: image155.wmf]d
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V. True/False  (5 points).  Mark T for True and F for False.  Make sure your Ts and Fs are distinguishable.

______
1.  
A discrete-time signal is represented as a sequence of numbers.

______2.  When adding complex numbers, the rectangular form is the easiest to use.

______
3.  Aliasing is a result of oversampling.

______
4.  A binary number with a sign bit (most significant bit) having a value of 1 represents a negative number.
______5.   The sampling frequency, Fs, must be greater than the lowest frequency being   sampled in order to eliminate aliasing.  

VI. Multiple Choice (75 points).  Choose the best answer from the lists provided.  If there is no valid answer, you may enter an E in the blank.

______1.  What is the output of the following filter at time t1 assuming no previous inputs       other than shown?






                                             




i. 8

j. 2

k. 
l. 15

______2. Which one is the correct impulse response of the filter in Question 1?


a.

b.





c.

d.






3. Which one is the correct unit step response of the filter in Question 1?



a.

b.  










c.

d.






Given the following phasors for problems 4 through 10:
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______4.  The real part of z1 is:

a. 0

b. –2.83

c. –2

d. 2.83

______5. The real part of z2 is:

e. 0

f. –2.83

g. –2

h. 2.83

______6. The imaginary part of z1 is:

i. 0

j. –2.83

k. 2

l. 2.83

______7. The imaginary part of z2 is:

e. 0

f. –2.83

g. 2

h. 2.83

______8.  z1 + z2 :

e. 2.83 + j 2.83

f. 2.83 – j2.83

g. 2.83 – j4.83

h. none of the above

______9.  z1/ z2:

e. 0.5e-j(
f. 0.5ej(
g. 0.5e-j(
h. 0.5ej(
______10.  z22:

e. 16e-j(
f. 16ej(
g. 16e-j(
h. 16ej(
______11. The basic variable type in MATLAB.

e. scaler

f. vector

g. matrix

h. M-file

______12.  A matrix with only one element:

e. scaler

f. vector

g. matrix

h. M-file

______13.  A matrix with only one row or one column:

e. scaler

f. vector

g. matrix

h. M-file

______14.  A text file with a .m extension that is executed as a script:

e. scaler

f. vector

g. matrix

h. M-file

______15. The floating point representation, 076B000016, represents the decimal number:

e. 10710
f. 10810
g. 23510
h. none of the above

Given the following sinusoidal signal for problems 16 through 18:
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______16.  What is the highest frequency of the signal?

e. 2200 Hz

f. 5500 Hz

g. 1100 Hz

h. 2750 Hz

______17.
The sampling frequency (fs) must be greater than:

e. 2200 samples/sec

f. 5500 samples/sec

g. 4400 samples/sec

h. 11,000 samples/sec

______18.
The sampling period (Ts) must be less than

e. 0.45 msec

f. 0.18 msec

g. 0.23 msec

h. 0.09 msec

______19.

For a desired sampling rate, Fs, of 16 kHz registers A and B which contain TA and TB, respectively would have which of the following (assuming MCLK = 6.25 MHz):

e. A = 0x162C, B = 0x4892

f. A = 0x162C, B = 0x3872

g. A = 0x0E1C, B = 0x3872

h. A = 0x0A14, B = 0x3E7E

Given the following function for problems 20 through 22:
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20.  Which of the following is a pole of the function?

a.   -1

b.   -2

c.   -3

d.   -4


21.  Which of the following is a zero of the function?

a.   -1

b.   -2

c.   -3

d.   -4


22.  Which of the following plots represents the function?


a.  






    b.

c.







d.


23  Which of the following floating-point numbers represents a negative number?
a. 04A8000000

b. 0458000000

c. FD6C000000

d. 8000000000


24. 
Which of the following floating-point numbers represents a fractional number?

a. 04A8000000

b. 0458000000

c. FD6C000000

d. 8000000000


25. 
Which of the following floating-point numbers represents the number 0?

a. 04A8000000

b. 0458000000

c. FD6C000000

d. 8000000000
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