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Part A
A1. 
	The different control structures in programming are 
a) Sequential control
b) Selection control
c) Iterative control
In python the selection control can be handled using if – elif – else structure. In this structure, under if conditions can be checked, when this condition fails instead of going directly into else, using a single or multiple elif structures other conditions can be checked. 
For example:
in case of a BMI calculator if BMI of a person is below or equal to 18.4 then they are underweight; if the person is under 25 but above 18.4, then they are healthy, and finally if they are above or equal to 25 then they are overweight. In python the syntax would be as follows:

BMI = int(input())
if BMI <= 18.4:
	print("Underweight")
elif BMI >= 25:
	print("Overweight")
else:
          print("Healthy")


A2.
	In python there two types of loops. They are:
a) While
b) For
For loops can be initialized, conditions can be checked, and the values can be incremented or decremented, however, in while loop only initialization and condition checking is possible. Generally, a for loop is used only when the number of iterations required are known beforehand, a while loop can be used even if it is not known.
For loops can be used to iterate over any iterable objects in python, these include lists, strings, collections, and many others. 

For example, we have a list of drinks and we want to print its items.
	drinks = [“coffee”, “soda”, “tea”]
	for i in drinks:
		print(i)


For loops can also be used with range() function:
	for i in range(1, 5, 1):
		print(i)

The above, prints:
1
2
3
4
The range function takes three arguments (start, stop, increment / decrement)


Other options include else:
	for i in range(10, 5, -2):
		print(i)
	else:
		print(“Finished”)

The above code outputs:
10
8
6 
Finished




A3.
	List is a data type in python which is used to store several items in a single variable, they are ordered, mutable, and allow duplicates. Generally, a single variable can hold a single value. For example, a string variable may hold the string “Tiger”, however, a list variable can hold multiple values such as [“Tiger”,  “Lion”,  “Cat”,  “Dog”]. A list can hold multiple values of any other data types such as string, integer, float, and others.

The elements of a list can be accessed using indexes, the syntax is given below.
List = [1, 2, 3]
print(List[0])
print(List[1])

The above code outputs: 
1 
2




Part B
Exercise 1

In this given program, the input needs to be type-casted in specific data types. The name variable is string, by default the input in python is of string data type hence, in this case type casting in not necessary. However, the variable price is type-casted into float and quantity is type-casted into integer. 



Pseudocode: 
Step 1: Input Name
Step 2: Input price as float
Step 3: Input quantity as integer
Step 4: Calculate bill = price * quantity
Step 5: Display bill.
Code:

try:
    # take input from user and cast into respective data types
    name = input("Enter name of the customer : ")
    price = float(input("Enter price of the product : "))
    quantity = int(input("Enter quantity of the product : "))

# check for input mismatch
except Exception as e:
    print(e)
# if no exception has occurred
else:
    # calculate total price of the product
    totalPrice = price * quantity

    # display output
print("Name :", name)
print("Price: $", price)
print("Quantity:", quantity)
print("Bill : $%.2f" % totalPrice)





Output:

Sample 1:
[image: ]

Sample 2:
[image: ]








Exercise 2:

In this problem, the area of the shaded region can be calculated by first calculating the area of the outer circle, then calculating the area of the inner circle, and finally calculating the difference between the two circles.


Pseudocode:

Step 1: Input radius of inner circle
Step 2: Input radius of outer circle
Step 3: If the radius of inner circle is greater than that of outer circle, then show error.
Step 4: Calculate area1 = πr12
Step 5: Calculate area2 = πr22
Step 6: Calculate area of shaded region = area2 – area1
Step 7: Display the output






Code:

from math import pi
# try catch blocks to check for input mismatch
try:
    # take two radii as input from user
    r1 = float(input("Enter R1 : "))
    r2 = float(input("Enter R2 : "))

# print exception
except Exception as e:
    print(e)

# in case of no input mismatch
else:
    # if r1 is greater than r2 then inform the user of wrong input and exit
    if r1 >= r2:
        print("Bad input. R1 can not be equal or greater than R2.")
        exit(0)

    # calculate two areas based on r1 and r2
    area1 = pi * r1 * r1
    area2 = pi * r2 * r2
    # calculate area of shaded region
    shadedArea = area2 - area1
    # display the area of the shaded region to user
    print("Area of the shaded region : %.2f" %shadedArea)


Output:

Sample 1:
[image: ]


Sample 2:
[image: ]



Exercise 3

This program needs to loop 5 times, and take name and salary as input from user and append these values to respective lists. Then the total salary is calculated by looping through the salary array and adding all the salaries. Finally, 10% of the total salary is calculated and added to the total salary to find what 10% increment on the salary would be.

Pseudocode: 

Step 1: For i = 1 to 5, do
		Input name and salary.
Step 2: Total salary  =  sum(salary) 
	[End for]
Step 3: Incremented total = (0.10 * total salary) + total salary
Step 4: Display the variables

Code:
# lists
names = []
salary = []
# to hold total salary
total = 0.0

# get input from user
for i in range(5):
    names.append(input("Enter staff name : "))
    salary.append(float(input("Enter salary : ")))

    # calculate total
    total = sum(salary)

# calculate total with 10% increase
increasedTotal = (0.10 * total) + total

# print details
print("Staff details entered:")
for i in range(5):
    print("%-10s\t%-8.2f" %(names[i],salary[i]))

# print total and increased total
print("Total salary amount is : %.2f" %total)
print("Total salary amount with 10%% increase : %.2f" %increasedTotal)













Output:
[image: Text
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Exercise 4

This program needs to be developed in a modular approach. A function called spin is used to generate three random numbers ranging from 0 to 9 and these numbers are printed to the console. Then using if – elif – else a value is returned based on the three random numbers. It is crucial in this scenario to develop this structure in the correct order.

Pseudocode:
 For function Spin:
Step 1: Generate three random numbers between 0 and 9.
Step 2: If all three numbers are 9, then return 2000
Step 3: Else if any two numbers are 9, then return 200
Step 4: Else if all three numbers are equal but not 9, then return 15
Step 5: Else if any two numbers are equal but not 9, then return 5
Step 6: Else return 0.

The function needs to be called till the user wants to play the game.

Code:
import sys
from random import randint


def spin():
    # create 3 random numbers
    a = randint(0, 9)
    b = randint(0, 9)
    c = randint(0, 9)

    # print the numbers
    print(a, b, c)

    # for three 9's return 2000
    if a == b and b == c and a == 9:
        return 2000
    # for two 9's return 200
    elif (a == b or b == c or a == c) and (a == 9 or b == 9):
        return 200
    # for any three non-9 numbers return 15
    elif a == b and b == c and a != 9:
        return 15
    # for three non-9 numbers return 5
    elif (a == b or b == c or a == c) and a != 9:
        return 5
    # if no numbers are equal then player has lost return 0
    else:
        return 0


if __name__ == '__main__':
    # variable to hold score of the user
    score = 0
    # infinite loop till user chooses to exit
    while True:
        # get input from user
        choice = input("Spin? ")
        # if user wants to spin again
        if choice.lower() == "yes":
            # spin and get result
            value = spin()
            # if user lost
            if value == 0:
                print("You lose, your points are ", score)
            # if user wins
            else:
                # add to total score
                score += value
                print("You win, your points are ", score)
        # if user wants to quit
        elif choice.lower() == "no":
            print("Thank you for playing. Your points are ", score)
            sys.exit(0)
        # in-case of wrong input
        else:
            print("Wrong input. Enter yes or no.")








Output:

[image: ]
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