
CSCI 112  Exam 2 Sample Questions                 Spring Semester 2024 

On the exam, you may use your book, notes, and a simple calculator.  The exam will consist of 
questions similar to the following, and may contain a few other questions. 
 

1. Consider the following circuit: 

 
a. Give the equivalent Boolean expression. Use ∧, ∨, and ¬ for AND, OR, and NOT. 
b. Draw a truth table for the circuit/Boolean expression. 
c. If possible, draw a simpler circuit that accomplishes the same task. 

2. USB 2.0 has a transfer rate of 480 Mbps. USB 3.2 Gen 2x2 has a transfer rate of 20 Gbps. 
a. How many times faster is USB 3.2 Gen 2x2 than USB 2.0?   
b. How long would it take to transfer a 3 GB file using each type of USB device (Read the units 

carefully!)?  
3. What are the expected running times of the algorithms we discussed in class? 
4. Of the sorting algorithms we discussed, which is the best? Clearly justify your answer. 
5. Which is better, linear search or binary search? If there is no clear answer, explain why. 
6. Consider the following algorithm:  

    Input:  A list L of size n containing numeric (integer) values 
    Output: A list named output whose contents are based in some way on the contents of L 

indexL = n-1 
indexOutput = 0 
output = an empty list 

 
while indexL >= 0 
  output[indexOutput] = L[indexL] 
  indexL = indexL – 1 
  indexOutput = indexOutput + 1 

 
return output 

Determine the output of the algorithm given input L=[ 1, 2, 3, 4, 5] (n=5), showing your work as you 
go. Then describe in general terms what the algorithm accomplishes. 

7. Compute the edit distance from problem to rebels using the algorithm we discussed in class. Draw the 
table and fill in all of the values. The give the edit distance. Then darken in the cells that show the path 
from the first word to the second word. Finally, show the steps of the transition from the first word to 
the second word. 

8. Perform the following shifts and rotations: 
a. Rotate the bitstring 00110101 to the left 3 times. 
b. Shift (logical) the bitstring 00111100 to the right 4 times. 
c. Shift (arithmetic) the bitstring 11101010 to the right 5 times. 

9. Perform the following logical/bitwise operations.  
101100 

AND 010110 
101100 

 OR 010110 
101100 

XOR 010110 
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10. The quicksort algorithm is a 
recursive algorithm somewhat like 
(but also very different) merge sort. 
It operates as shown to the right. 
Do not worry about the exact details 
of Partition—just understand what 
it is supposed to accomplish. 
Assume we want to Quicksort the 
list A = [ 39, 67, 12, 31, 89, 77, 44, 9, 23, 88, 55]  
a. What does/might A look like after the call to Partition? (Since we did not specify the exact details 

of Partition, answers might vary here a bit, but one value is certain, and A will have a certain 
property as described in the pseudocode.) 

b. If we call quicksort by specifying the list, first index, and last index, our initial call for A would be 
Quicksort(A,0,10). What do the two recursive calls look like for our example? 
    Quicksort(A,____,____)  
    Quicksort(A,____,____) 

c. What does A look like after the two recursive calls from (b)?  
11. Assume the bits 1011100110000011 represents an instruction from the machine language we 

discussed in class.  Decode the instruction.  
12. Write instructions using the machine code we discussed that will multiply the value in R7 (register 7) 

by 5 and store the result in RB. Assume that the value in R7 is a two’s complement number.  You 
should not modify the value in R7.  In addition to R7 and RB, you may use R5 if necessary. (Hint: we 
can’t directly do multiplication, but 5=1+4, so 5*a=(1+4)a=a+4*a. Now, how can you compute 4*a? 
You should be able to do this with 2-4 instructions.) 

13. How can you use shifts and bit masking to determine the sign  (+/-) of a 32-bit floating point number? 
Explain exactly what operations need to be performed and how to interpret the output. 

14. Assuming PC starts with value 00, and the other registers and main 
memory start out as specified, execute the instruction until the halt 
instruction is reached or you know it will never be reached. If the program 
halts, what is the PC when the program halts?  If it doesn’t halt, explain 
why not.  Show the steps of computation by filling in the following chart 
with the contents of the PC, instruction register, and the meaning of each 
instruction (you won’t necessarily need all of the rows). 
 

PC Instruction Meaning 
00   
   
   
   
   
   
   
   

  

Quicksort List A 
    Let the first element be called pivot 
    Call Partition which does: 
        Put pivot where it belongs 
        Put smaller elements to left of pivot 
        Put larger elements to right of pivot 
    Quicksort stuff to left of pivot 
    Quicksort stuff to right of pivot 

Registers 
R Value 
00 E6 
01 B8 
02 11 
03 2D 
04 55 

 
Main Memory 
M Value 
00 25 
01 B0 
02 35 
03 04 
04 C0 
05 00 

 


