CS 16 – Test #1 – October 5, 2007 – Name _______________________________

1. Suppose that we need to represent a number in the range of 0 to 100.  What is the minimum number of bits that we should use?
2. In Excel, write a formula that will allow us to find how many cells in the range A1:A50 contain a positive number.
3. Express the number 
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23

 in binary.  Your answer should not contain a fraction.
4. Add these two numbers using 5-bit signed addition.  Is there overflow?

00101

10101

5. Draw an FA (finite automaton) that accepts binary strings which have two consecutive 0’s.  In other words, if the input contains two 0’s in a row, the machine will finish in an accept state.  For example, we should accept the input 1001, but not the input 101.  In your drawing, please make it clear which state is your start state, and which is the accept state.
6. Suppose a computer program has 20 instructions.  The program is designed in such a way that when it runs, ten of these instructions will execute 1,000 times each, and the other ten will execute just one time each.  The program is going to run on a machine that uses a 5-stage pipeline, and there will be no stalls.
a. How many cycles will be needed to run this program?

b. If the computer’s clock cycle period is 2 nanoseconds, how much time will the program take to run?

7. The 6-bit unsigned representation of 51 is the same as the signed representation of what number?

8. Hexidecimal notation is used as a shorthand for binary.  Convert this binary number into hexadecimal:  11100011110.
9. Suppose the binary values x and y are going to be used as input into both an XOR gate and an AND gate.  Can the output of these two gates be the same?  Explain.
10. Consider the number whose binary scientific notation looks like this:

1.100101 * 2–3.  What will happen to the value of this number if we change the underlined zero to a one?
11. Consider the following spreadsheet.  We would like to enter a formula into cell B2, and then copy this formula to the other cells in B2:H8 so that it will show a small multiplication table.  For example, the cell F4 should evaluate to 15 because we want to multiply 5 times 3.  What formula should we type in B2?
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12. Name three ways in which computers built before the 1940s are different of those after the 1940s.
13. When working in Excel, give an example of when it is a good idea to use an absolute reference instead of a relative reference.

14. Name two ways in which Excel’s Solver feature is a more thorough tool than using Goal Seek.

15. In the von Neumann computer model, what are the three tasks that must be perfomed on each instruction in a program?
16. Suppose you work for the dean’s office and you’re working with the spreadsheet below.  There are 7 people are being considered for an academic award.  We can sort students by column C or by column D.  Explain what what column D is measuring, as opposed to column C.  In other words, why would we want to sort according to column D instead of C?
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