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Identification


	


Your name:�
Ian D. Allen�
Please Print Clearly�
 �
�
�
�
�
�
�
Your student ID:�
Professor�
Your Lab Section:�
030�
�
Instructions


Read the whole test before you start.  �Do the things you know best first.  You have 50 minutes.


Answer questions in the space provided.�Hand in this entire test when you are finished.


No calculators or other aids are permitted.�This test is closed book.


Raise your hand if you have questions.�Do not leave your seat.


You may not be able to complete the entire test.�Remain calm.  Answer as much as you can.


Marking Scheme


This midterm test is marked out of 60.


Marks for each question are listed beside each question.





Midterms and class quizzes count together for 35% of your final grade.


Your mark on this first midterm is part of that 35%.











�
Q-1	10 marks


Do the following conversions, showing exactly how they are done.  Show all your work below and on the back of the previous page, as needed.  The small number in parentheses after the number indicates the base of the number.  All numbers and bit patterns are 16 bits wide.�Note: 162 = 256,  163 = 4,096, 164 = 216 =  65,536,  210 = 1,024





�
0000 0001 0010 0100(2)�
signed binary,�to decimal�
�
292�
�
�
1111 1110 1101 1100(2)�
signed binary,�to decimal�
�
-292�
�
�
1000 0001 0010 0100(2)�
unsigned binary,�to decimal�
�
33,060�
�
�
1000 0001 0010 0100(2)�
signed binary,�to hexadecimal�
�
8124(16)�
�
�
1111 1110 1101 1100(2)�
unsigned binary,�to octal�
�
177334(8)�
�



�
Q-2	10 marks


Do the following conversions, showing exactly how they are done.  Show all your work below and on the back of the previous page, as needed.  The small number in parentheses after the number indicates the base of the number.  All numbers and bit patterns are 16 bits wide.�Note: 162 = 256,  163 = 4096, 164 = 216 =  65536,  210 = 1024








�
10A9(16)�
signed hexadecimal, to decimal�
�
4,265�
�
�
EF57(16)�
signed hexadecimal, to decimal�
�
-4,265�
�
�
A0A9(16)�
unsigned hexadecimal, to decimal�
�
41,129�
�
�
293(10)�
decimal, to binary�
�
0000 0001 0010 0101(2)�
�
�
-293(10)�
decimal, to binary�
�
1111 1110 1101 1011(2)�
�
�
Q-3	26 marks


Print T in the box if the statement is True; print F if it is False. Correct answers are worth 1 mark each.  No answer is worth zero marks.  Incorrect answers are worth minus 1 mark (-1) each.





�
There are eight bytes in a bit of computer memory.�
�
F�
�
�
Each computer memory address has ten bytes.�
�
F�
�
�
CPU stands for Control Program Unit.�
�
F�
�
�
The CPU operates on numbers read from computer memory.�
�
T�
�
�
The binary decimal 0.1(2) means “1 times 2 to the power -1”�
�
T�
�
�
Signed numbers have more positive numbers than negative ones.�
�
F�
�
�
If you subtract ASCII ‘A’ from ASCII ‘C’, you get the value two.�
�
T�
�
�
The largest unsigned 8-bit integer has the value 256(10).�
�
F�
�
�
The largest signed 16-bit integer has the value 32,767(10).�
�
T�
�
�
Minus one (-1) has the value FF(16) for 8-bit and 16-bit numbers.�
�
F�
�
�
Adding one to the most negative signed number gives the most positive signed number.�
�
F�
�
�
Bit number 16 is always the sign bit of all signed numbers.�
�
F�
�
�
Signed numbers all have the sign bit set to one.�
�
F�
�
�
To negate a bit pattern, subtract it from minus one (-1).�
�
F�
�
�
Floating-point numbers have more range than integers.�
�
T�
�
�
The exponent of a floating-point number is called the mantissa.�
�
F�
�
�
The range of a typical floating-point number is 6-7 decimal digits.�
�
F�
�
�
The fraction “one half” cannot be accurately represented in computer memory using any finite number of binary bits.�
�
F�
�
�
ASCII characters and numbers look the same when stored as bits in computer memory.�
�
T�
�
�
1.0E48 is too big to store in a standard C float size floating-point number.�
�
T�
�
�
FFFF(16) and 177777(8) have the same numeric value.�
�
T�
�
�
18(8) is an octal number with decimal value 16(10).�
�
F�
�
�
This is a valid pseudocode assignment statement: x + y ( 7�
�
F�
�
�
In a signed integer, if you invert the bit pattern for zero, you get the bit pattern for minus one.�
�
T�
�
�
4-byte signed integers hold more digits than 4-byte unsigned integers because of the bigger mantissa of the signed integers.�
�
F�
�
�
Signed numbers are always negative.�
�
F�
�
Q-4	8 marks


Pick appropriate numeric representations, either Integer or Float, for the various quantities and measurements given below, and justify your answers on the given lines.


Assume that integers are 16-bit signed values, and floating-point numbers have the standard C-language float properties.  Enter in the box the word Integer or Float for the storage type that is most appropriate to store the given measurements, and explain why.





�
The number of pencils in your desk at home.�
�
�
Your body temperature, in Celsius, to 3 significant digits.�
�
�
The exact price of ten boxes of Macaroni and Cheese Dinner.�
�
�
The speed of a car in kilometres per hour.�
�



Integer/Float?	Explain your choice here…


�
Integer�
It is a count of a small number of integral items.�
�
�
Float�
The measurement requires a decimal point.�
�
�
Float�
Money requires decimal points.�
�
�
Integer�
It is a count of a small number of integral item.�
�






Q-5	6 marks


Give the answers to the following questions in decimal numbers.�For partial marks in answering these questions, show below how you arrived at the answer.





�
What is the largest unsigned value that can be stored in 12 bits?�
�
4,095 = 212-1�
�
�
What is the smallest signed value that can be stored in 12 bits?�
�
-2,048 = -211�
�
�
What is the largest signed value that can be stored in 12 bits?�
�
2,047 = +211-1�
�
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