CSCI 112 Exam 1 Sample Questions Spring Semester 2024

You may use a one-page (two sided) cheat sheet and a simple calculator on the exam. Show all of your
work and clearly explain all of your reasoning. Full credit may not be awarded if answers are not
sufficiently justified.

The following are the types of questions you can expect.

1. Circle T (true) or F (false) for each of the following. If you want partial credit for incorrect
answers, provide a brief justification. (Will be followed by a list of T/F question that cover a
variety of topics.)

2. The ASCII value for the character M is 77 in decimal.

a. What is the ASCII value for P in decimal?
b. What is the ASCII value for m in decimal?

3. Perform the following addition of 12-bit two’s complement integers. Clearly indicate whether

or not overflow occurred and explain how you know.
110011101101
+101011001010

4. Perform the addition of the numbers from the previous problem assuming thet are 12-bit
unsigned integers. Clearly indicate whether or not overflow occurred and explain how you
know.

5. Tlooked at a random spot on my hard drive and observed the following 32 bits of data
(separated by spaces so they are easy to read—the spaces aren’t really there).

10111001 10000011 01101011 10101101

c. Which of these are ASCII and which are extended ASCII?

d. Ifthis is a 32-bit floating point number, it is positive or negative? How do you know?

e. Ifthis is a 32-bit floating point number, what exponent is being stored? Explain.

f. If this is a 32-bit floating point number, it is smaller or larger than 1? How do you

know?

If this is a 32-bit floating point number, write it in binary scientific notation.

What is the decimal value of the first (or 2™, 3" or 4™) byte if it was encoded in

unsigned binary?

i. What is the decimal value of the first byte (or 2", 3" or 4™) if it was encoded in two’s
complement?

j.  What is the decimal value of the first byte (or 2", 3% or 4") if it was encoded in
excess-127 notation?

k. Write the first byte (or 2", 3™ or 4") in hexadecimal.

6. Convert the decimal number 12345 (or -12345, 123.45, 0.000012345, 1.23x10%) into each of
the following representations, or explain why it can’t be done and/or why it does not make
sense to even ask.

a. Two’s complement

5 03

b. Unsigned binary

c. Fixed-point binary
d. Excess-127

e. 32-bit floating-point
f. ASCII

g. Hexadecimal
7. We briefly talked about Unicode, an encoding that uses 16 bits to store characters. Why are this
many bits necessary? Put another way, why isn’t ASCII (using 8 bits) good enough?



10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21

23.

Without actually performing the computations, explain why you know that when the decimal
numbers 45 and -27 are represented in 8-bit two’s complement, that overflow will not occur
when you add them.
Perform the following multiplication of two’s complement numbers. You may use whichever
algorithm you want, but show all of your work.
01110011

x10101010
Why does Booth’s algorithm work well especially when the multiplier (what we labeled as r) is
negative?
Is Booth’s algorithm better, worse, or the same as the normal multiplication algorithm if the
multiplier has a lot of alternating 1s and 0s? Explain.
If someone is doing calculations on integer values, why is it better to use 32-bit two’s
complement rather than 32-bit floating-point to store the numbers?
Let x=1234.5 and y=67.89. Without computing anything, if you represented x and y in 32-bit
floating point and computed x+y, and stored the result in 32-bit FP, would it be the correct
answer (or at least very close)? Explain.
Repeat the previous question with x=1,234,567 and y=0.0006789.
Repeat the previous question with x=1,234,567 and y=0.0006789, but now with 64-bit floating
point. (Note: 64-bit FP uses 11 bits for the exponent and 52 bits for the mantissa.)
Represent the decimal number 123 in as many formats/representations as you can think of.
Make sure you clearly state what format/representation each answer is in.
I[f0001111111111000000 is an integer stored in unsigned binary, convert it to decimal in
the easiest way possible. Explain how you did it.
What does 0101010101010101010101010101 mean?

Knowing that v2~1.4142135623730950488... (the decimal representation goes on forever),
can it be represented exactly using 32-bit floating point? How about 64-bit floating point?
Explain.
An image is 3840x2160 pixels.
a. IfIstore it by using 3 bytes per pixel, one for each or red, green, and blue, how much
space is needed to store the image?
b. If I store it by storing a color table with 256 colors (each entry being 3 bytes long), and
then store each pixel by storing the index into the table of the color, how much space is
needed to store the image?

. What is one of the disadvantages of using a color table while storing an image?
22.

Fill in the missing numbers:
Unsigned binary | Decimal | Hexadecimal
10001110

34

B3F
This question is about the 32-bit floating-point notation we have learned about.
What is the largest value that can be stored in the exponent?
. What is the largest value that can be stored in the mantissa/fraction?
What is the largest number that can be stored in 32-bit FP?
I need to perform a very precise calculation involving . If T use 3.141592653 as an
estimate my calculations will come out correctly, but any less precision (e.g.
3.14159265, 3.1415926, etc.) will throw my results off. Can I do the calculation using
32-bit FP? Explain your answer.
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