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Answer the Following Questions

[Q.1] Choose the correct answer:
1. Consider the following loop :
for(int i=0; i<5; i++) ;
What will be the value of i after this loop?
(A) It will give compilation error. (B) 5 (C) 6 (D) Some Garbage value

2. A switch construct can be used with which of the following types of variable?
(A) int (B) int, char (C) int, float, char (D) Any basic datatype

3. What is the effect of writing a break statement inside a loop?
(A) It cancels remaining iterations. (B) It skips a particular iteration.
(C) The program terminates immediately. (D) Loop counter is reset.

4. What is the effect of writing a continue statement inside a loop?
(A) It cancels remaining iterations.
(B) It skips execution of statements which are written below it.
(C) The program terminates immediately.
(D) Loop counter is reset.

5. If the variable count exceeds 100, a single statement that prints “Too many” is
(A) if (count<100) cout << “Too many”;
(B) if (count>100) cout >> “Too many”,
(C) if (count>100) cout << “Too many”;
(D) None of these.
6. The break statement causes an exit
(A) from the innermost loop only. (B) only from the innermost switch.
(C) from all loops & switches. (D) from the innermost loop or switch.

7. The statment for (; ;)
(A) means the test which is done using some expression is always true
(B) is not valid
(C) will loop forever
(d)should be written as for()

8. Consider the following statements:
int x = 22,y=15;
X = (x>y) ? (x+y) : (x-y);
What will be the value of x after executing these statements?
(A) 22 (B) 37 (C) 7 (D) Error. Cannot be executed

9. Which of the following is an entry-controlled loop?
(A) do-while loop (B) while loop (C) for loop (D) Both (B) and (C)

10.Unary operator means that: (A) Operator takes only one operand (B) Operator takes two
operands (C)operator takes no value (D)None of these




[Q.2] What is the output of the following codes?

(a)

What should be the output of the following code fragment?
int x=1;

switch(x)

case 1: cout<<"One";
case 0: cout<<"Zero";
case 2: cout<<"Hello World";

---------------------------------------------------------------------------------------------------------------------------

(b)
What should be the output of below program?
int main()

.............................................................................................................................

(c)
What is output of below program?
int main()
{ const int a=10;
at++;
cout<<a;
return 0; }

----------------------------------------------------------------------------------------------------------------------------

(d) Find output of below program
int main()
{int¢1,82;
inta=-8;
intb=3;
cl=-atb;
c2 = a-+b;
cout<<"c1="<<c1<<", ne<c2="<<c2<<endl;
return 0; }
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[Q.3]

(a) Below is the header for a C++ function; you need to just write the body of this function. The
function should ask the user to enter a single character, and you can assume the user will type
in just 1 character. If he enters either y,Y,n ,or N, then that character should be assigned to
ch, and the function should end. If the user enters any other character, the function should
keep asking the user to re-enter a valid character until he types either y,Y,n ,or N.

void getChoice(char &ch)

(b) Write a second version of getChoice that uses the function return mechanism to return the
value ch (instead of a reference parameter). Note that you need only to make a few minor
modifications to the function in part (a), assuming it is correct. Name this second function
getChoice2, and give a 1-line example of how you would call it in a program. (BONUS)




[Q.4] The Fibonacci numbers are defined as following:
. Fibonacci(0)=1, Fibonacci(1)=1, ....... , Fibonacci(n)=Fibonacoi(n-1)+Fibonacci(n—2).
Write a C++ program to print all the Fibonacci numbers up to an input limit entered

by user called bound.
Note:To have (BONUS), Rewrite the code using a recursive C++ function to

compute the Fibonacci numbers.
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Question 1

Draw a schematic diagram for typical SCADA system for the following specifications.

1. The field sit contains

A. Three flow-meters (Smart).

F. Two pressure transmitter.

B. Five level transmitter (smart).

G. One temperature transmitter.

C. Ten Level switches

H. Six indication lamps.

D. Three start/stop push-buttons.

I. Five AC pumps 20 KW.

E. One emergency stop push-button.

2. The over-all sit control is constructed from 6 controllers, 3 of them is connected together in

a ring network topology but the others in a star.

3. Redundancy only for the main controller in a ring network topology.

4. Each controller in a ring network topology is connected to the sub-central unit through a
radio communication system, but only the main controller in a star network topology 1is
- connected through an optical landline network to another sub-central unit.

5. The main central unit consists from the main controller with 3 operation stations that are
connected point-to-point to the main controller

6. Final level of SCADA is a commercial data processing system which consists from two
levels, the low level is production control but the highest level is production scheduling.

After complete drawing SCADA system, answer all the following

el Nl e

Why each sub-central unit contains two separate communication system?
Is there any connection between the two sub-central units?
Identify the key features of SCADA software and hardware.
Identify all components that could need maintenance in SCADA system.

Identify the approximately speed of data transfer in each levels of SCADA system.
What are the two different licensing patterns used for SCADA Software?

Name the Leading SCADA Companies and its SCADA software?
Name 3 not open SCADA software.

Page 1 of 2
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Answer the Following Questions

[Q.1] Choose the correct answer:
1. Consider the following loop :
for(int i=0; i<5; i++) ;
What will be the value of i after this loop?
(A) It will give compilation error. (B) 5 (C) 6 (D) Some Garbage value

2. A switch construct can be used with which of the following types of variable?
(A) int (B) int, char (C) int, float, char (D) Any basic datatype

3. What is the effect of writing a break statement inside a loop?
(A) It cancels remaining iterations. (B) It skips a particular iteration.
(C) The program terminates immediately. (D) Loop counter is reset.

4. What is the effect of writing a continue statement inside a loop?

(A) It cancels remaining iterations.
(B) It skips execution of statements which are written below it.
(C) The program terminates immediately.
(D) Loop counter is reset.

5. If the variable count exceeds 100, a single statement that prints “Too many” is
) if (count<100) cout << “Too many”
) if (count>100) cout >> “Too many”;
) if (count>100) cout << “Too many”;
) None of these.

o]

6. The break statement causes an exit
(A) from the innermost loop only. (B) only from the innermost switch.
(C) from all loops & switches. (D) from the innermost loop or switch.

7. The statment for (; ;)
A) means the test which is done using some expression is always true
B) is not valid
C) will loop forever
should be written as for()

(o}
~—

8. Consider the following statements:
int x = 22,y=15;

= (x>y) ? (x+y) @ (x-y);
What will be the value of x after executing these statements?
(A) 22 (B) 37 (C) 7 (D) Error. Cannot be executed

9. Which of the following is an entry-controlled loop?
(A) do-while loop (B) while loop (C) for loop (D) Both (B) and (C)

10.Unary operator means that: (A) Operator takes only one operand (B) Operator takes two
operands (C)operator takes no value (D)None of these




[Q.2] What is the output of the following codes?

(a)
What should be the output of the following code fragment?
int x=1;
switch(x)
i
case 1: cout<<"One";
case 0: cout<<"Zero";
case 2: cout<<"Hello World";

...........................................................................................................................

(b)
What should be the output of below program?
int main()

return 0; }

Ans.

.............................................................................................................................

(c)
What is output of below program?
int main()
{ const int a=10;
at+
cout<<a;
return 0; }

Ans.

(d) Find output of below program
int main()
{intcl,c2;
inta=-8;
intb = 3;
cl=--a+b;
c2 =a--+b;
cout<<"c1="<<¢c1<<" "<<"c2="<<c2<<endl;
return 0; }

Ans.




[Q.3]
(a) Below is the header for a C++ function; you need to just write the body of this function. The

function should ask the user to enter a single character, and you can assume the user will type
in just 1 character. If he enters either y,Y,n ,or N, then that character should be assigned to
ch, and the function should end. If the user enters any other character, the function should
keep asking the user to re-enter a valid character until he types either y,Y,n ,or N. '

void getChoice(char &ch)

(b) Write a second version of getChoice that uses the function return mechanism to return the

value ch (instead of a reference parameter). Note that you need only to make a few minor

\ modifications to the function in part (a), assuming it is correct. Name this second function
getChoice2, and give a 1-line example of how you would call it in a program. (BONUS)




[Q.4] The Fibonacci numbers are defined as following:
Fibonacci(0)=1, Fibonacci(1)=1, ....... , Fibonacci(n)=Fibonacci(n-1)+Fibonacci(n-2).
Write a C++ program to print all the Fibonacci numbers up to an input limit entered
by user called bound.
Note:To have (BONUS), Rewrite the code using a recursive C++ function to
compute the Fibonacci numbers.
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Pages: 2 Questions: 2

Question 1

A. Choose the correct answer: [6 Marks]
i. -~ Which of the fOlleing is a complete function?
“A. int funct(); ’
B. int funct(int X) {return x=x+1;}
C. void funct(int) {cout&tl;<"Hello"}
D. void funct(x) {cout<<"Hello"}

ii. Which of the following correctly accesses the seventh element stored in foo, an
array with 100 elements?
A. foo[6];
B. foo[7];
C. foo(7);

D. foo;

iii.  Which of the following gives the memory address of the first element in array
foo, an array with 100 elements?
A. foo[0];

B. foo;

C. &foo;
D. foo[1];

iv. . Choose the correct answer for following piece of C++ code
void func(int a, int &b){ }
int main(){

Caow»>

int a,b;
func(a,b); -

}
a is pass by value and b is pass by reference
a is pass by reference and b is pass by value
a is pass by value and b is pass by address

a is pass by value and b is pass by pointer

B.  Answer the following - ' [12 Marks]
i. -~ What is the output when the following code fragment is executed?

int arr[] = {10, 20, 30, 40, 50, 60};
int *ptrl = arr;
int *ptr2 = arr + 2;




cout <<*ptrl<< endl;
cout <<*ptr2<< endl;

ii. ~ What is the output when the following code fragment is executed?

char ch; ,

char title[] = "Titanic";
ch = title[1];

title[3] = ch;

cout << title << endl;
cout << ch << endl;

iii.  What is the output of this program? Give explanation.

void fun(int x, int y)

{

x =20;

y =105

}

int main()
{

fun(x, x);
cout << x;
return 0;
}

iv.  What is the output when the following code fragment is executed?

int a[5] = {2,4,6,8,22};

int *p = &a[l];

cout << *g << """ << a[0] << endl;
cout << *p[-1] << endl;

cout << *p[0] << endl;

Question 2
A. Write and test a function which Searching for the smallest value in an array of 100
integers. [6 Marks]
B. Write a c++ program which count the number of occurrences of given number (n) in a 2-
D array of integers. [6 Marks]
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Question 1

A. Choose the correct answer: [6 Marks]

1,

iii.

iv.

oOwp

Which of the following is a complete function?
A. int funct(); -

B. int funct(int x) {return x=x+1;}

C. void funct(int) {cout&tl;<"Hello"}

D. void funct(x) {cout<<"Hello"}

Which of the following correctly accesses the seventh element stored in foo, an

array with 100 elements?
A. foo[6]; -

B. foo[7];

C. foo(7);

D. foo;

Which of the following gives the memory address of the first element in array

foo, an array with 100 elements?
A. foo[0]; :

B. foo;

C. &foo;

D. foo[1];

- Choose the correct answer for following piece of C++ code
void func(int a, int &b){}
int main(){

int a,b;
func(a,b);

}
a is pass by value and b is pass by reference
a is pass by reference and b is pass by value
a is pass by value and b is pass by address
a is pass by value and b is pass by pointer

B. Answer the following - [12 Marks]

i.

What is the output when the following code fragment is executed?

int arr[] = {10, 20, 30, 40, 50, 60};
int *ptrl = arr;
int *ptr2 = arr + 2;
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Partl[30 marks]: Dv..Mabha 5 clla:

Answer the Following Questions :4ay) 43,5 8 cuad) dga o el

Question [1]:

A. Describe two ways to include comments in a C++ program.

B. Identify ahd correct the error in each of the following:

a) cout>> count; b) int double=44;

[2marks]

[3marks]
¢) float 2Number;

C. Evaluate each of the following expressions assuming in each case that m has the

value 12 and n has the value 5. [3marks]
a) m*=n++; b) m+= --n; ¢) m=m%++n;
Question [2]:
A. What is the output? [2marks]
int main()
{ int a=0;
while(a++<10)
++a;
cout<<a<<endl;}
B. Describe the output of the following code: [3marks]
int main() :
{ for (int i=1;i<6;i++)
if (1%2==0) cout<<i+1<<"\t";
else if (1%3==0) cout<<i*i<<'"\t";
else if (1%5==0) cout<<2*i-1<<"\t";
else cout<< i<<"\t";}
C. Convert the following for loop into a while loop: [3marks]

for (int i=1;i<=n;i++)
cout<<j¥j<<'" ",

Question [3]:
A. Write a C++ program to calculate the value of X where X=(3+4ab)/2¢ [4marks]

B. Write a C++ program to calculate the SUM of positive integers SP and the SUM

of negative integers SN for 6 integer numbers entered by user. [Smarks]

- Write a C++ program to print out factorials of numbers (1,3,5,7) and calculate X
,where: X=1!+ 3!+ 5!+ 7! Smarks]

With Best Wishes
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“ Constants
£,~8.85x10" C*/N.m’ po=4nx107 T m/A lel =1.6x10" C
m,= 1.67x10% kg  me&=9.1x107" kg

" Answer all the following questions: ~ Part 1 (Electricity)

Question No 1: (15 Marks)
[1-a] Define the following quantites and state their units: Electric ﬂux, Electric dipole, Electric
potential, Capacitance, Dielectric constant. [5 Marks]

[1-b] Fig. 1 shows an arrangement of four charged particles, with 43
angle 8 = 30.0° and distance d= 2.00 cm. Particle 2 has charge - ,
g= +8.00 x 10" C; particles 3 and 4 have charges gs = qs A %
= - 1.60 x 10" C. What is distance D between the origin and
particle 2if the net electrostaticforce on particle 7due to the other “~¢4 Fig.1
particles is zero? [10 Marks] '

Question No 2: (15 Marks)

[2-a] Fig. 2 shows a ring of radius R carries a uniformly distributed positive total charge Q.
Calculate the electric field due to the ring at a point P lying a distance Z from its center
Il along the central axis perpendicular to the plane of the-ting. [5 Marks]

[1-b] Two equal positive charges are at opposite corners of a trapezoid (<~ 413) as shown in
Fig.3. Find the horizontal and vertical components of the electric field at the point P in
terms of (AYy) d and Q. [10 Marks] P

5 W ey
T S—

Fig. 3
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Question No_3: (15 Marks) _ "
[3-a] A Spherical capacitor is formed of a central cross section of a capacitor that consists of two
concentric spherical shells, of radii a and b, where b>a. Prove that ab
[5Marks] C =4, b-a

[2-b] The space between two concentric conducting spherical shells of radii b =1.70 cm and
a =1.20 cm is filled with a substance of dielectric constant k=23.5. A potential difference
V=73 V is applied across the inner and outer shells. Determine (i) the capacitance of the
device, (ii) the free charge q on the inner shell. [10 Marks]

Part 2(Magnetism)

Question No_4: (15 Marks) "

[4-a] List in details several similarties and differences between the following:
1) Coloumb's law & Biot-Savart law.
i1) Gauss'law & Ampere's law.
ii1) Electric dipole moment & Magnetic dipole moment.
iv) Electric force & Magnetic force. I
v) Gauss' law in electricity & Gauss' law in magnetism. [5 Marks] '

[4-b] A proton travels with a speed of 3x10° m/s at an angle of 37.0° with the direction of
a magnetic field of 0.300 T in the +y direction. What are (a) the magnitude of the magnetic
force on the proton and (b) its acceleration? [10 Marks]

Question No 5: (15 Marks)

[5-a] Consider a thin, straight wire carrying a constant cyrrent I and
placed along the x axis as shown in Fig.4. Determine the
magnitude and direction of the magnetic field at point P due to
this current. [5 Marks]

[5-blFig. 5 shows two current segments. The lower segment carries
a current of iy =0.40 A and includes a semicircular arc with
radius 5.0 cm, angle 180°, and center point P. The upper segment
carries current i, = 2; and includes a circular arc with radius
40 cm, angle 120°, and the same center point P.
(a) What are the the magnitude and direction of the net
magnetic field at P for the indicated current directions?
(b) What are the the magnitude and direction if i;is reversed?
[10 Marks] Fig. 5

Question No_6: (15 Marks)

[6-a] Define the following quantites and state their units: Magnetic field, Magnetic flux,

Magnetic dipole, Time constant and Self inductance. '[5 Marks]

[6-b] Calculate the resistance in an RL circuit in which L=2.5H and the current increases to 90%

of its final value in 3 s? [10 Marks]
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