COP 3502 – Computer Science I

Exam #1 – Spring 2000

Lecturer: Arup Guha

TA: _______________

Name: _____________________

SSN: ______________________

2/16/00

1) (4 pts) What are the values of the following expressions?

a) 39 DIV (2 + 4*(6 MOD 5 – 2) + 2*3)


______________

b) (37 + 78 DIV 12 – 6*5 MOD 7) > (4*3*2 + 17 MOD 18)
_______________

2) (6 pts) What will the following algorithm print out as values for a, b and c?

algorithm Test_Question2

     a, b, c isoftype Num

     a <- 4

     b <- 7

     c <- 2*b – a MOD b

     loop

          a <- a – 1

          exitif (a = 0)

          b <- 2*c

          c <- b + 1

     endloop

     print(“a = “,a,”b = “,b,”c = “,c)

endalgorithm

a = _____ 
b = _____  c = _____

3) (3 pts) What is the decimal equivalent of the binary number 1010101? _____________

4) (3 pts) What is the binary equivalent of the decimal number 135?        _____________

5) (9 pts) Compute the following summations:
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6) (3 pts) What is the value of (log381)*(log8383)? 


_________________

7) (3 pts) Solve for x in the following equation:


_________________

    (Note: there are two possible answers, please give both.)

     log2[(x+1)(x-3)]  = 5

8) (3 pts) Functions are allowed to use which of the following types of parameters?

a) in/out

b) in

c) out

d) only a and b

e) choices a, b and c

f) none of the above

9) (4 pts) In the following algorithm, how many times is the number 9 going to get printed out?

     algorithm Test_Question9

          index, count  isoftype Num

          index <- 12

          count <- 0

          loop

               print(“9”)

               exitif (index > 37)

               index <- index + count

               count <- count + 1

          endloop

     endalgorithm

     The number 9 gets printed out _____________ times.

10) (3 pts) Which of the following best describes the restrictions placed on an actual out parameter?

a) It must have the same name as the formal out parameter.

b) It must have the same type as the formal out parameter.

c) It must be a variable.

d) All of a, b and c have to be true.

e) Only b and c must be true.

11) (3 pts) Which of the following statements is true?

a) All loops must have an index variable used inside of them.

b) All if statements must have the keyword else in them.

c) All loops must have the keyword exitif in them.

d) Any loop can be converted into an equivalent if statement.

e) The right hand side of an assignment statement must be a variable.

12) (10 pts) What will the following algorithm print out?

       function Cartman(food isoftype in Num)

            cheesypoofs isoftype Num

            cheesypoofs <- 2*food

            Cartman returns (food + cheesypoofs)

       endfunction

       procedure Kenny(twinkies isoftype in/out Num, lifespan isoftype in Num)

            x isoftype Num

            x <- twinkies MOD 3

            twinkies <- 3*x + twinkies

            lifespan <- 80 - Cartman(twinkies)

            print(“Twinkies = “,twinkies,” Lifespan = “, lifespan)

       endprocedure

       algorithm South_Park

            x, y, z isoftype Num

            x <- 4


y <- 3

            z <- 1

            loop

                 exitif (z > 5)

                 z <- z + 1

                 Kenny(x,y)

                 print(“x = “,x,” y = “, y)


     y <- y - 2

             endloop

       endalgorithm
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13) (10 pts) The following algorithm is supposed to ask the user for an amount of money in cents. Using the information, the algorithm will determine the coins necessary to total the desired amount, using the least number of coins possible. Fill in the blanks to make the algorithm work properly. (Only quarters, dimes, nickels and pennies are used for change.)

       algorithm Make_Change

            cents isoftype Num

            print(“Enter the number of cents you would like.”)

            read(cents)

            quarters, dimes, nickels, pennies isoftype Num

            quarters <- ________________________

            cents <- cents – 25*quarters


dimes <- _________________________

            cents <- _________________________

            nickels <- ______________________

            pennies <- _______________________

            print(“Here is your change:”, quarters, “ Quarters ”,dimes, “ Dimes “)

            print(nickels, “ Nickels, and “,pennies, “ pennies.”)

       endalgorithm

14) (10 pts) Write a function that takes in a number and returns the largest power of 2 that is smaller than or equal to the number. You are guaranteed that the number passed to you is a positive integer greater than 2. (So, for example, High_Power_2(78) would return 6, since 26 = 64 and 27 = 128, and 64 ( 78 < 128.)

function High_Power_2 returnsa Num(number isoftype in Num)

endfunction

15) (15 pts) Write an algorithm that reads in a set of numbers from the user one at a time. The user will designate that they are done entering numbers by entering a –1. The algorithm should then print out the average of the numbers (excluding the –1 of course.) You may assume that the user will enter at least one number except a –1, which means that you are guaranteed to be computing the average of at least 1 number.

algorithm Find_Average

endalgorithm

16) (10 pts) For college admissions, schools will often convert an ACT score to an equivalent SAT score to aid in comparing possible students. Here is the chart listing how the score is converted:

ACT Score
Corresponding SAT score

1-15
400 +20 *(ACT score)

16-27
600 + 25*(ACT score)

28-36
412 + 33*(ACT score)

Write a function that calculates this conversion. Here are the pre and post conditions for the function as well as the function header:

// Pre-condition: The parameter act_score is an integer in between 1 and 36.

// Post-condition: The function will return the equivalent SAT score of the

//                           act_score parameter passed to it.

function ACT_To_SAT returnsa Num(act_score isoftype in Num)

endfunction

17) (1 pt) From what country does the Spaniard Carlos Moya hail? __________________
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