Question 1
Write a function concat which takes as input a list of strings L and returns the list obtained by concatening the strings in L (in their natural order).
For example, a call concat([ 'hi', ' ', 'there']) should return the string 'hi there'. If L is an empty list, then the call concat(L) should return an empty string.



Question 2
Let 𝑥1,…,𝑥𝑛x1,…,xn be a sequence of numbers, where 𝑛⩾1n⩾1. The (arithmetic) mean or average of this sequence is the quantity
1𝑛∑𝑖=1𝑛𝑥𝑖=𝑥1+𝑥2+⋯+𝑥𝑛𝑛.1n∑i=1nxi=x1+x2+⋯+xnn.
Arithmetic means are used frequently in mathematics, statistics, and numerous other fields such as economics.
Write a function mean which takes as its input parameter a non-empty list numbers of numbers and returns the mean of the numbers contained in numbers.



Question 3
Write a function sum_of_powers which takes as input a non-negative integer n and an exponent k and returns the sum of the 𝑘thkth powers of the integers from 1 to n; in other words, it computes and returns
1𝑘+2𝑘+⋯+𝑛𝑘.1k+2k+⋯+nk.
When n is zero, your function should return zero.


Question 4
Write a function alternate which takes as input two lists L and M of the same length, k say, and returns a list [L[0], M[0], ..., L[k-1], M[k-1]]. For example, a call alternate([10, 20, 30], ['Alice', 'Bob', 'Caesar']) should return a list [10, 'Alice', 20, 'Bob', 30, 'Caesar'].






Question 5
Write a function censor which takes as input a string text and a list of strings banned. Your function should return a string which is obtained from text by replacing each occurrence of any string from banned in text by the string consisting of the same numbers of asterisks (*).
For example:
· censor('This is appaling and outrageous.', ['appaling', 'outrageous']) should return 'This is ******** and **********.'
· censor('I strongly dislike this problem.', ['dislike', 'hate']) should return 'I strongly ******* this problem.'
Note. You may assume that no string in banned occurs as a substring of any other string in banned.



Question 6 
One of the most important constants in mathematics and physics is 𝜋π, the ratio of a circle's circumference to its diameter. In this problem, you will write a Python function that approximates 𝜋π based on the Leibniz formula,
𝜋4=1−13+15−17+19∓⋯.π4=1−13+15−17+19∓⋯.
Equivalently,
𝜋=4−43+45−47+49∓⋯π=4−43+45−47+49∓⋯
Write a function approximate_pi which takes as input an integer 𝑁⩾1N⩾1 and returns the (finite!) sum
41−43+45∓⋯±42𝑁−1.41−43+45∓⋯±42N−1.
For example, approximate_pi(1) should return 44, approximate_pi(2) should return 4−434−43, approximate_pi(3) should return 4−43+454−43+45, and so on.
Hint. A call approximate_pi(N) should compute a sum consisting of precisely 𝑁N summands whose signs alternate. To implement the sign changes, note that if 𝑖i is an integer, then (−1)𝑖=1(−1)i=1 if 𝑖i is even and (−1)𝑖=−1(−1)i=−1 if 𝑖i is odd.


