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Differential and Integral Calculus
what you will learn in this assignment
You will undertake activities designed to develop your understanding of some of the basic rules of differential calculus. You will the develop them further so that they can be related to Engineering.
Assignment objectives
In this assignment you will need to show that you can:
use the rules of calculus to differentiate mathematical functions
use differential calculus to investigate an engineering  problem
What you will do in this assignment
On an individual basis you will produce correctly written answers to a number of maths questions.

	Grading criteria
	Tasks

	P9: Find the differential coefficient for three different
Functions to demonstrate the use of function of a function and the product and quotient rules.

	1

	M3 Use differential calculus to find the maximum/ minimum for an engineering problem.

	2

	P10   Use integral calculus to solve two simple engineering problems involving the definite and indefinite integral
	3

	D2 Use numerical integration and integral calculus to analyse the results of a complex engineering problem. 

	4



Task introduction
You are nearing the end of the second year of an apprenticeship with an engineering company and have been moved into the design department. Part of your job involves assisting with calculations and the chief designer wants to assess your mathematical competences by giving you a test.

Task 1
Using appropriate rules, find the differential coefficients of each of the following functions:

	

	

		
				(P9) Complete
Task 2
The speed v of a car (in m/s) is related to time t (s) by the equation: 
v = 3 + 12t – 3t2

(a) The value of t at the maximum velocity
(b) The maximum velocity
Sketch the problem in excel or by hand to illustrate the answeR
				

An open top box is to be made from a flat cardboard sheet of dimensions 35m by 25m.  The box is folded after squares of sides x are cut out of each corner. Determine:
(a) The value of x at the volume maximum
(b) The maximum volume
(c) Sketch the problem in excel or by hand to illustrate the answer 

(M3) Complete
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Task 3
Use integral calculus to solve two simple engineering problems involving the definite and indefinite integral
1) [bookmark: _GoBack]Definite integration:

The electric current (I) charging a capacitor is related to time by the following law



a) Calculate the charge Q (the area under the graph) between the limits t=0 and t=6 seconds.

b) Draw the graph either in excel or by hand and illustrate the area being found on the graph 


2) Indefinite integration

To calculate the final velocity, (v) of a moving body that had an initial velocity, (u) and had been under constant acceleration, (a) for a period of time, (t)

the following formula is used:

velocity is the rate of change distance in a constant direction and assuming the body is moving in a straight line. 

i.e.		  where (s) is distance travelled

a) Integrate (V) with respect to time (t) to find the formula for calculating the distance (s) travelled in a time (t)
b) Make a sketch to illustrate your solution, and briefly explain what the diagram shows.


				(P10) complete

Task 4
This is the D2, Distinction question.  You need to consider asking to make sure you are clear as to what is expected in this criteria.

A sinusoidal voltage has a peak value of 340V.  
Find:
a) The mean area of half a cycle by Simpsons Rule using strip widths of   

a. Show your complete working and FULLY illustrate your answer with diagrams to explain the process

b) The RMS value of a full cycle

a. show fully how the expression has been derived
b. explain why this is required 

				D2 Complete
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