
Ph.D. Preliminary Examination Solutions   

Fall 2010 

Instructions:  

1. Please check to ensure that you have a complete exam booklet. There are 25 

numbered problems. Note that Problem 1 occupies 2 pages and Problem 3 occupies 

2 pages. Including the cover sheet, you should have 28 pages. There should be no 

blank pages in the booklet. 

2. The examination is closed book and closed notes. No reference material is allowed at 

your desk. A calculator is permitted. 

3. All wireless devices must be turned off for the entire duration of the exam. 

4. You may work a problem directly on the problem statement (if there is room) or on 

blank sheets of paper available from the exam proctor. Do not write on the back side 

of any sheet. 

5. Your examination code number MUST APPEAR ON EVERY SHEET. This 

includes this cover sheet, the problem statement sheets, and any additional work 

sheets you turn in. DO NOT write your name on any of these sheets. Use the 

preprinted numbers whenever possible, or WRITE LEGIBLY!!!  

6. Under the rules of the examination, you must choose 8 problems to be handed in for 

grading. Each problem to be graded should be separated from the rest of the materials, 

stapled to the associated worksheets, and placed on the top of the appropriate 

envelope in the front of the exam room. DO NOT TURN IN ANY SHEETS FOR 

THE OTHER 17 PROBLEMS!!  

7. The examination lasts 4 hours, from 9:30 AM to 1:30 PM. 

8. When you hand in the exam: 

(a) Separate the 8 problems to be graded as explained above. 

(b) Check to see that your Code Number is in EVERY sheet you are turning in. 

(c) On the section at the bottom of this page, CIRCLE the problem numbers that 

you are turning in for grading. 

(d) Turn in this cover sheet (containing your code number) and the 8 problems to be 

graded. 

(e) All other material is to be placed in the discard box at the front of the room. 

You are not allowed to take any of the exam booklet pages from the room! 
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Problem 1 (Core: VSDD-ECE2030)       Code Number:__________ 

(a) Rewrite the function )))((( DCEBAF +¶+¶=  using only OR gates and inverters.  

 

F = )( DCEBA ++++  

 

 

(b) Simplify the expression F = CBABCBA ++  so that F can be implemented with no 

more than one OR gate (2-input), one AND gate (2-input) and one inverter.  

 

F= )( CBA+  

 

 

c) Fill in the K-map for the  Boolean expression 

DCBADCBAABDCBADCBAF ++++=      

below. Give the minimized sum of products form and product of sums form  expressions 

for F from the K-map.  

 
 

 

 

Sum of products form: 

F = DBACBAAD ++  

 

 

 

Product of sums form: 

F= ))()(( DCADBDA ++++  
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Problem 2 (Core: VSDD-ECE2030)  Code Number:__________ 
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Problem 3 (Core: CSS-ECE3055)  Code Number:__________ 
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Problem 4 (Core: VSDD-ECE3060)  Code Number:__________ 
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Problem 5 (Core: E&M-ECE3025)   Code Number:__________ 
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Problem 6 (Core: E&M-ECE3065)   Code Number:__________ 
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Problem 7 (Core: EDA-ECE2040)   Code Number:__________ 

Find ()ti  for 0>t  in the following circuit when () ()tutvs 2=  V, ()10 =-Cv  V, and 

( ) 00 =-i  A. 
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Solution: The corresponding circuit in Laplace transform domain is as following 
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Consequently,  

() (){ } ( )()tueesILti tt 21 --- -==  A 
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Problem 8 (Core: EDA-ECE3050)   Code Number:__________ 
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Problem 9 (Core: Power-ECE3070)   Code Number:__________ 
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Problem 10 (Core: Power-ECE3070)  Code Number:__________ 
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Problem 11 (Core: Microsystems-ECE3040) Code Number:__________ 
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Problem 12 (Core: Microsystems-ECE3080) Code Number:__________ 
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Problem 13 (Core: DSP-ECE2025)   Code Number:__________ 

 


