
CDS 130-001  Computing for Scientists 
 

Midterm Exam - Sample Exam Solution 
(Oct. 13, 2010) 

 
This is a closed-book closed-computer exam. Calculators are allowed.  Your answer should be 
on the space provided immediately following each question on the exam sheets. 
 
1. Convert 11112 to its base ten equivalent using the template method 
Answer:    

                                     
8+4+2+1=15.  
Therefore, the base 10 equivalent is 15.  
 
2. Convert 7910 to its binary equivalent using either the template method or long-division method.                                   
Answer 
(1) Template Method 

                  
79 - 64 = 15  à 1 at P(64) 
15 < 32         à  0 at P(32) 
15 < 16         à  0 at P (15) 
15 - 8 = 7      à 1 at P(8)  
  7 - 4 = 3      à 1 at P(4)                   
  3 - 2 = 1      à  1 at P(2) 
              1     à 1 at P(1) 
Thus, the binary number is 1001111 
 
(2) Long-division method 
            divisor    dividend      remainder   
                2           (79)              1 
                2           (39)              1 
                2           (19)              1 
                2           (  9)              1 
                2           (  4)              0 
                2           (  2)              0 
                2           (  1)              1 
                             (  0) 
The binary is the sequence of the remainder from the bottom to the top, therefore, the answer is 
1001111                                   

                

 
 

1 1 1 1 

1 1 1 1 

1 0 0 1 1 1 1 



3.  Carry out the binary addition of 101112  +  010012 ? Keep your answer in binary format 
Answer:  
             11111   (carry-on) 
             10111 
        +   01001 
---------------------------- 
           100000 
 
4. Carry out the binary subtraction of 101112  -  010012 ? Keep your answer in binary format 
 Answer: 
             01             (borrow) 
             10111 
         -   01001 
-------------------------- 
             01110 
 
5.  Carry out the binary multiplication of 1102  x 1012? Keep your answer in binary format 
Answer: 
             110 
        X   101 
------------------- 
              110 
            000 
 +       110 
----------------------- 
          11110 
 
 
6. What is the decimal value of 4658? 
Answer:  
    4658  = 4 x 82 + 6 x 81 + 5 x 80  = 256 + 48 + 5 = 30910 

 

 
7. What is the decimal value of character "B" in ASCII table? What is the binary number of "B"? 
Answer: 
Look up the ASCII table, the decimal number of upper case "B" is 66. 
To obtain the binary number, using the long-division method 
      2    (66)   0 
      2    (33)   1 
      2    (16)   0 
      2    (  8)   0 
      2    (  4)   0 
      2    (  2)   0 
      2    (  1)   1 
            (  0) 
Thus, the binary number is 1000010 
 
 
 
 
 



8. Use ASCII code to encode the string "ASCII" into a binary sequence. Note that each 
character corresponds to 8 bits in binary number. 
Answer: 
Find the decimal number first, then use long-division to find the binary number 
   A    -> 65   ->1000001 -> 0100 0001 
   S    -> 83   ->1010011 -> 0101 0011 
   C    -> 67   ->1000011 -> 0100 0011 
    I    -> 73   -> 1001001->  0100 1001 
    I    -> 73   -> 1001001 -> 0100 1001 
Therefore, the binary sequence of "ASCII" represented in a computer memory is 
0100 0001 0101 0011 0100 0011 0100 1001 0100 1001 
 
9. In the image below, four NANDS are connected and three of the inputs are set to 1. What are 
the values of Z and output  if B = 1 and A = 0?  
 

 
 
Answer:  
 

     
 
 
Z = 1 
output = 0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 

1 

0 

0 

1 
0 



10.  Fill out the logic table corresponding to the Logic Circuit shown below, which consists of a 
NAND gate and an OR gate.  Show all input bit pattern combinations A, B and C in the table.  
For each input bit pattern combination, calculate the corresponding output. 
 

 

A B C Output 

0 0 0 1 

0 0 1 1 

0 1 0 1 

0 1 1 1 

1 0 0 1 

1 0 1 1 

1 1 0 0 

1 1 1 1 

  
 
 
11.  In a 7 bit analog to digital converter, how many different levels of data can be recorded? 
Answer: 
There are 27 different numbers that can be recorded. The answer is 128 
 
 
  

A 

B 

C 

output 



12   For the matrix "A" shown below 
12 4 5 

1 7 6 

32 23 9 

(1) How many rows and columns in this matrix? 
3 rows and 3 columns 
 
(2) What is value of A(2,1)? 
Row 2 Column 1  = 1 
 
(3) What is value of A (1,3)? 
Row 1 Column 3  = 5  
 
(4) What is value of A(2,2)+A(3,1)? 
Row 2 Column 2  = 7 
Row 3 Column 1  = 32 
7 + 32 = 39 
 
 
12.  Considering the following iteration code, what is A(4)? 
 
 
 
 
 
 
Answer:  
         A(1) = 13 
i=2    A(2) = A(1) + 37 = 13 + 37 = 50 
i=3    A(3) = A(2) + 37 = 50 + 37 = 87 
i=4    A(4) = A(3) + 37 = 87 + 37 = 124 
Therefore, A(4) is 124 
 
13.  Considering the following iteration code, what is A after the FOR loop? 
 
 
 
 
 
 
Answer:  
         A(1) = 0 
i=1    A(2) = A(1) +12= 0+1=1 
i=2    A(3) = A(2) +22= 1+4=5 
i=3    A(4) = A(3) +32= 5+9=14 
i=4    A(5) = A(4) +42= 14+16=30 
i=5    A(6) = A(5) +52= 30+25=55 
Therefore, A will be a six element array of [0, 1, 5, 14, 30, 55] 

A(1)=13; 
for i=[2:4] 
  A(i)=A(i-1)+37; 
end 

A(1)=0 
for i=[1:5] 
  A(i+1)=A(i)+i^2; 
end 



The following statement is used for question 14, 15 
 
 
 
 
 
 
14. Translate the above statement into a mathematical model 
Answer:  
The mathematical model is 
B(i+1) = B(i) + 0.05 x B(i) + 100 
 
 
15.Translate your mathematical model into MATLAB programming code.  Your code should be 
able to calculate the balance from year 1 to year 10. There is no need of doing the calculation in 
the exam. Only MATLAB code is needed. 
Answer: 
 
 
 
 
 
 
 
 

  

My bank offers 5% interest on my account compounded yearly. Every year I deposit 
an additional $100. Assuming that on the first year your account had a balance of 
$100. 

B(1) = 100; 
 
for i=[2:10] 
    B(i+1) = B(i) + 0.05*B(i) + 100; 
end 
 
B 



Information Sheet 
1. ASCII Table 

 
2. Logical Gates and Tables 
         AND                                      OR                                           NOT 

          
 
 
      NAND                                      NOR                                         XOR 
 

        


