CS 150   Sample Exam 1   Prof. Harrington.  100 points.   50 minutes.  (Exam for 50 minute class in Spring 2003)
You may use your notes written on two sides of 8.5 X 11 inch paper.  You may not use calculators or books. 

Solutions are on the next page.

( 5) 1.  There were electronic computers before there were transistors.  What components in the earliest electronic computers were later replaced by transistors?

(15) 2. An uncompressed 1000 pixel by 500 pixel TrueColor picture (8 bits for each of red, green, and blue)  requires how many bytes of storage?   Show the calculation.

(15) 3.  Convert 2101 base 3 to base 10.  Show your work. 

(15) 4.  Convert 6F4A base 16 to base 2.  Do it without changing the whole base 16 number into base 10 at the beginning.  Show your work. 

(20) 5.  Consider text containing only the five letters A, B, C, D, E, with the frequencies shown below.  Draw an appropriate Huffman tree and give the resulting Huffman code for each character.

Letter Frequency   Code


E
12


A
  8


D
  7

   B
  6


C
  4

(15) 6.  Complete the truth table below.


	
	B
	A'
	A' B
	A+B
	A' B  +  (A+B)

	0 
	0
	
	
	
	

	0
	1
	
	
	
	

	1
	0
	
	
	
	

	1
	1
	
	
	
	


(15) 7.  Write a Boolean expression involving A, B, and C that corresponds to the following circuit:



[image: image1.png]



Answers on next page:

Sample Exam 1 Solutions

\

1. Vacuum tubes.


2. 1.5 million.  8 bits is one byte, so there is one byte per color and three colors:  3 bytes per pixel.  The picture has 
1000 X  500 pixels = 0.5 million pixels.  Total bytes = 3 byte/pixel X 0.5 million pixels = 1.5 million bytes.


3. 64.  2*33 + 1*32 + 0*31 + 1*30 = 2*27 + 1*9 + 0*3 + 1*1 = 64


4. 110111101001010   combining:
0110   1111   0100   1010
  6          F        4         A


5. Letter Frequency   Code
   E
12               00
   A
  8               10
   D
  7               11
   B
  6               010
   C
  4               011

           /10\
          /    \  combine two smallest
E12 A8 D7 B6  C4

     /10\   /15\ 
    /    \ /    \
E12 B6  C4 A8  D7


         /22\  combine two smallest
        /    \
 /15\  E12  /10\ 
/    \     /    \
A8  D7     B6  C4

       /37 \    combine last two and label branches 0, 1
     0/     \1
     /       \
  /22\       /15\      
0/    \1   0/    \1    
E12  /10\  A8   D7
   0/    \1
    B6  C4 
	
	B
	A'
	A' B
	A+B
	A' B  +  (A+B)

	0 
	0
	1
	0
	0
	0

	0
	1
	1
	1
	1
	0

	1
	0
	0
	0
	1
	1

	1
	1
	0
	0
	1
	1


      7.   A’(B + C)

