BHCSI Pre-Test

Date: Monday, 7/7/03

Experience(Circle one): AP CS A     AP CS AB      Some

Directions:

If you have no programming experience, don't take this pre-test.

If you have programming experience equivalent to the AP Computer Science A syllabus, do the first 20 questions and the free-response for part A.

If you have programming experience equivalent to the AP Computer Science AB syllabus, do all the multiple choice questions and the free-response for part B. (Do not do the free response for part A.)

If you have some programming experience, but don't know how it compares to the AP syllabus, answer as many questions as you can, but don't completely guess.

1) What would be the output of the following C++ program?

#include <iostream.h>

void main() {

     int x=7, y;

     y = 2*x - 8;

     cout << " x =  " << x << "\ny =  " << y << endl;

}

a) 7

b) x = 7 y = 7

c) x = 7

    y = 6

d) x = 7 y = 6

e) x = 7 

    y = 13

2) What is the value of the following arithmetic expression as evaluated by a C++ compiler?

     (3 + 4)/( 7 - 6%4)

a) 1

b) 1.4

c) 2

d) 7

e) None of the above

The following segment of code is supposed to print out all the perfect squares in between 1 and 100, inclusive.

for (int i=1; **A**; **B**)     

         cout << **C** << endl;

3) What expression should be in place of **A**?

a) i < 10

b) i < 11

c) i < 100

d) i < 101

e) None of the above

4) What statement should be in place of **B**?

a) i++

b) i--

c) i=i+2

d) i = i*i

e) None of the above

5) What expression should be in place of **C**?

a) i 

b) i*i

c) i = i*i

d) i+1

e) None of the above

6) What is the output of the following program?

#include <iostream.h>

int compute(int a, int b) {

     int c = a*b - b%a;

     b--;

     a /=2;

     cout << a << " " << b << " " << c << endl;

     return a - b + c;

}

void main() {

     int a = 4, b=5, c=6;

     b = compute(a,c);

     cout << a << " " << b << " " << c << endl;

}

a) 4 5 6

    4 5 6

b) 2 5 22

    4 5 6

c) 2 5 22

    2 5 22

d) 2 5 22

    4 19 6

e) None of the Above

7) What would the output of the program above be if the function prototype read

int compute(int &a, int &b) instead?

a) 2 5 22

    2 19 5

b) 2 5 22

    2 5 22

c) 2 5 22

    4 5 6

d) 4 5 6

    4 5 6

e) None of the above

The following two questions will make use of the struct and function below:

#include <math.h>

struct {

  double x;

  double y;

};

double distance(struct a, struct b) {

     double val = **A**;

     return **B**;

}

Assuming that the struct defines a point in the Cartesian plane and that the distance function computes the straight line distance from the point a to the point b, answer the two following questions:

8) What expression should be in the place of **A**?

a) x + y

b) a.x + a.y

c) a.x*a.x - b.x*b.x + a.y*a.y - b.y*b.y

d) pow((a.x-b.x), 2) + pow((a.y-b.y), 2)

e) None of the above

9) What expression should be in place of **B**?

a) a

b) val

c) sqrt(val)

d) val*val

e) None of the above

Now consider defining a class point using two instance variables x and y to denote the x and y coordinates respectively of the point object:

class point {

     public:

          point();

          point(int x1, int y1);

          distanceFrom(point a);

          equals(point a);

     private:

          double x;

          double y;

};

Answer the following three questions based on this class:

10) Incomplete code for the constructor that takes in two arguments is below:

point::point(int x1, int y1) {

     **A**;

     **B**;

}

Which choice correctly corresponds to the code that should be in place for statements **A** and **B**?

a) x1 = x;

    y1 = y;

b) x = x1;

    y = y1;

c) a.x = x1;

    a.y = y1;

d) x1 = a.x;

    y1 = a.y;

e) None of the above

11) The distance from method is supposed to calculate the distance from the current point object to the point object a. The following code segment is supposed to print out the distance between the point (3,4) and the point (-12, 12).

point a(3,4);

point b(-12,12)

cout << **A**;

Which of the following expressions should replace **A**?

a) a - b

b) a.distanceFrom(b);

c) distanceFrom(a,b);

d) b.distanceFrom(a,b);

e) None of the above

12) The equals method is supposed to test for equality between the current object and the point a. Which of the following should be the body of code for the equals method?

a) return (this.x == a.x && this.y == a.y);

b) return (x = a.x || y = a.y);

c) this.x == a.x && this.y == a.y;

d) return (this.x = x && this.y = y);

e) None of the above

13) What is the output of the following code segment?

int x = 7;

switch (x) {

     case 6: cout << "hello." << endl; break;

     case 7: cout << "good morning." << endl; break;

     case 8: cout << "good afternoon." << endl;

}

a) hello.

b) good morning.

c) good afternoon.

d) There will be no output

e) None of the above

14) What would the output of the segment of code in question 13 be if the break statements were removed?

a) hello.

b) good morning.

c) good afternoon.

d) There will be no output

e) None of the above

Assume that the int array testscores[100] stores 100 test scores for a set of students.  The following code segment is supposed to print out the average score on the test for all the students. Answer the following questions based on this code segment.

int sum = 0;

for (int i=**A**; i < **B**; i++)

     **C**;

cout << **D** << endl;

15) What pair of values should be in place of **A** and **B**?

a) 0, 100

b) 1, 100

c) 1, 101

d) 0, 101

e) None of the above

16) What line should replace **C**?

a) sum = i;

b) sum = testscores[i];

c) sum += testscores[i];

d) testscores[i] = testscores[i] + sum;

e) None of the above

17) What expression should replace **D**?

a) sum/100.0

b) sum/100

c) sum

d) 100*sum

e) None of the above

18) Which statement can replace the following while loop and provide the equivalent function?

while (x < 10000)

     x++;

a) for (x=0; x<10000; x++);

b) do x++ while (x<10000);

c) if (x<10000) x = 10000;

d) Both choices b and c will have the exact same function.

e) None of the above.

19) For the "Simple Lottery", participants pick three numbers (without repeats) from the set {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}. The following segment of code is supposed to print out each possible combination of values that a participant can pick.

The beginning of the code segment is as follows:

for (int i=1; i<10; i++)

     for(int j=i+1; j<10; j++)

What choice properly completes this code segment?

a) for (int k=j+1; k<10; k++)

         cout << i << j << k << endl;

b) for (int k=j; k<10; k++)

         cout << i << j << k << endl;

c) for (int k=j+1; k<=10; k++)

         cout << i << j << k << endl;

d) for (int k=j; k<11; k++)

         cout << i << j << k << endl;

e) None of the above

20)  The modular exponentiation function which takes in three parameters: base, exponent and mod, is supposed to calcuate baseexponent%mod. What is the problem with the implementation of this function below?

int modExp(int base, int exponent, int mod) {

     int val = 1;

     for (int i=0; i<exponent; i++)

         val = val*base;

     return val%mod;

}

a) There are no problems with the function

b) There could be an overflow error with the computation of val.

c) The algorithm to calculate val is incorrect.

d) The last line should be "return mod%val;"

e) None of the above.

Free Response Question for part A:

Write a program that asks the user to input 10 integers, reads in those 10 integers and prints out the difference between the smallest and largest values the user has entered. Your program may only use four integer variables and may not use an array.

Let the following struct be used to create linked lists:

struct listnode {

     int data;

     listnode* next;

};

Let p point to the head of an existing linked list with more than one element. The following code segment is supposed insert the node pointed to by q at the end of the linked list pointed to by p?

listnode* temp;

temp = p;

while (**A**)

     **B**;

temp->next = q;

21) Which expression should replace **A**?

a) temp ->next != NULL

b) temp ->next != p

c) temp ->next != q

d) temp != NULL

e) None of the above

22) What line of code should replace **B**?

a) p = p->next;

b) temp++;

c) temp = temp.next;

d) temp = temp ->next;

e) None of the above

23) Which of the following lines will have the effect of removing the first element from the linked list pointed to by p, initially?

a) p++;

b) p = p->next;

c) while (p != NULL) p=p->next;

d) p->next = p->next->next

e) None of the above.

24) What does the following code accomplish? (Assume that a is an integer pointer pointing to an array of 100 integers.)

int* temp = new int[200];

for (int i=0; i<100; i++)

    temp[i] = a[i];

temp[100] = 7;

delete [] a;

a = temp;

a) nothing useful, it's a waste of time.

b) dynamically enlarges the array a, adding 7 to the end.

c) creates a copy of the array a.

d) sorts the array a.

e) None of the above.

25) What is wrong with the following function that is supposed to calculate ab, where b is a non-negative integer?

int pow(int a, int b) {

     if (b == 0)

         return 1;

     else if (b%2 == 0) {

         int temp = pow(a,b/2);

         return pow(temp,2);

     }

    else

         return a*pow(a,b-1);

}

a) Nothing is wrong.

b) The first return statement should read "return a;"

c) It will work incorrectly for odd values of b.

d) It will never terminate for any b>1.

e) None of the above.

26) Changing which one line can fix the function in question 25.

a) if (b==0)

b) int temp=pow(a,b/2);

c) return pow(temp,2);

d) return a*pow(a,b-1);

e) None of the above

27) Consider running a Merge sort on the array storing 9, 3, 4, 8, 1, 6, 2, and 7. What are the contents of the array right before the last call to the Merge function?

a) 3, 4, 8, 9, 1, 2, 6, 7

b) 1, 2, 3, 4, 6, 7, 8, 9

c) 1, 2, 3, 4, 6, 7, 9, 8

d) 3, 9, 4, 8, 1, 6, 2, 7

e) None of the above

28) How many swaps occur when doing an Insertion sort (to sort the values in increasing order) on the array storing 8, 7, 6, 5, 4, 3, 1,  and 2?

a) 1

b) 26

c) 27

d) 28

e) None of the above

29) Why does Quick sort perform better than Merge sort in practice, on average?

a) Because less recursive calls are made in Quick sort.

b) Because quick sort does not require the use of auxiliary arrays.

c) Because the recursive calls are last in quick sort.

d) Because each partition element does not get resorted.

e) None of the above

30) What is the return value of the function call question30(100, 17)?

int question30(int a, int b) {

     if (b ==1)

          return a;

     if (a ==1)

          return b;

     else

          return a + b + question30(a-1,b-1);

}

a) 153

b) 1564

c) 1632

d) 1633

e) None of the above

Let the following struct be used to create a binary search tree:

struct treenode {

     int data;

     treenode* left;

     treenode* right;

};

Let root be a pointer to the root of a binary search tree shown below:




root ---> 15





/         \




         10        20

          


       /      \          \

                                          4      12       30

                                         /  \      /

                                        1  6   11

31) What will the output be of running the function printAll(root) using the function printAll below?

void printAll(treenode *top) {

     if (top != NULL) {

          printAll(top->right);

          cout << top->data;

          printAll(top->left);

      }

}

a) 15

b) 1 4 6 10 11 12 15 20 30

c) 20 15 10

d) 30 20 15 10 12 11 4 6 1 

e) None of the above

32)What would the function call question32(root) return using the function tall below? (Assume max is defined to take in two integer parameters and return the larger one.)

int question32(treenode *top) {

     if (top == NULL)

          return 0; 

     else

          return 1+max(question32(top->left), question32(top->right));

}

a) 0

b) 1

c) 2

d) 3

e) 4

33) What is the output of a preorder traversal of the tree pointed to by root?

a) 1 4 6 10 11 12 15 20 30

b) 30 20 15 10 12 11 4 6 1

c) 15 10 20 4 12 30 1 6 11

d) 15 10 4 1 6 12 11 20 30

e) None of the above

34) Which of the following answers comes closest to the approximate height of a balanced binary tree with 1000 nodes?

a) 1

b) 10 

c) 50

d) 100

e) 200

35) What is an advantage of using a template?

a) It speeds up your code.

b) It can make arrays store more information.

c) Allows for generalized function calls for varying types of input parameters.

d) Allows a function to accept a variable number of arguments.

e) Makes recursion easier.

Free Response Question for part B:

Write a function search that searches for a value in a binary search tree. The search tree is formed using treenode objects defined for questions 31-33. Here is the prototype for your function:

// Returns true iff the binary search tree pointed to by root stores value.

bool search(treenode* root, int value);

