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· Answer all Questions in the space provided. Type in your answer or scan your written answer, scan and insert as a photo in the space provided

· Your work must be submitted to your course teacher and on or before the due date.
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Section 1 – Differential Calculus

Question 1 – LO 4.1
i. Explain what is the difference between ‘differentiation’ and ‘Integration’? (10 marks)slide 6

Differentiation is the study of a little change of a given quantity with reference to a unit change of another quantity, for example rate of change in velocity with respect to time difference. A function derivative is referred to as the immediate change based on the variables of the function.
On the other hand, integration also referred to as anti-derivative is meant to introduce discrete data which is impossible to singularly add to a function. The discrete data added represents a single value. Integration is mainly used to determine the exact area under a curve, an application used by industries that operate on large scale. 

ii. Define the derivative of a function using limits?			(5 marks)
Slide 27

The derivative of a function f(x) = c is defined as the gradient of a secant line from the point where the value of x equals the value of c (x = c) to the point where x = c + h as the value of h tends to zero. i.e [f(c) – f(c + h)]/h as h	0.


Question 2 LO 4.2
Describe, using integration the fundamental theorem of calculus?
										         (15 marks)
The fundamental theorem of calculus is a theorem that gives the relationship between integration and differentiation as inverse of each other. 
The first fundamental theorem of calculus states that the inverse of a derivative of a function f(x) is obtained as an indefinite integral of the function.
The second fundamental theorem of calculus states that the inverse of a derivative of a function f(x) over a given interval is obtained as antiderivatives of infinitely many solutions.

Question 3  LO 4.3
A particle is moving in a straight line, the distance travelled, s in metres, by the particle after any number of seconds, t, is given by:
S = t3 – 9t2 + 15t + 2
Find    
a. The formula for velocity at time t                                  (5 marks)  	
                     	
b. Its velocity after 6 seconds				    (5 marks)







c. Its acceleration after 4 seconds                          	    (5 marks)





d. The time at which the particle comes to rest                           (5 marks)





		(-1,-5)









Question 4 LO 4.4  - 10 marks each = 30 marks
Find the derivative of the following using the table of derivatives given on page 25 of log tables

i. y = 5x3 + cos 4x - sin3x	
				
ii. y = ex  - sin 3x + 2x – 5



iii. y = e2x + 5x-2




Question 5 LO 4.5 - 10 marks each = 40 marks
Find the derivative of the following:

i. 
ii. 

iii. 








iv. 





	


v. 
 





Section 2 – Integral Calculus

Question 1 LO 4.6 - 10 marks each = 30 marks
Find the indefinite integral of the following:
i. 
= 

ii. 



iii.  ʃ e5x  dx



Question 2 LO 4.7 - 10 marks each = 30 marks
i. What is the area under the curve f(x) = 5x2 between x = - 2 and x = 2
 = 
x = -2	 = 

x = 2	 = 
area =    =   = 26.67 square units



ii. What is the area under the curve f(x) = 2x4  + 6x between x = 0 and x = 4
  = 
x = 0	= 

x = 4	 =  =  = 
area =   = 457.6  square units


iii. What is the area under the curve f(x) = sin x between x = π and x = π/2


 = 

x = π	- cos π

x = π/2	- cos π/2

area = - cos π +  cos π/2 = 1 square units


Question 3 LO 4.8 - 20 marks each 

1. Find the turning points of this function and determine whether it is a local maximum or local minimum
y = 3x2 + 6x – 5






y = 3(-1)2 + 6(-1) – 5
y = -8
turning point (-1,-8)




2. Find the local maximum and minimum turning points of this function
                y =  x3- 3x2 - 9x + 7










y = (-1)3- 3(-1)2 – 9(-1) + 7
y = 12

y = (3)3- 3(3)2 – 9(3) + 7
y = -20

turning point (-1,12), (3,-20)



Question 4 LO 4.9 - 10 marks each 

i. Find the volume of the cone that is formed when the line y = x is rotated once about the x-axis on the interval x = 0 to x = 6 
(give your answer to the nearest whole number)

Volume = 
= 
=  +C
x = 6
 = 
x = 0
 = 0 = 0




ii. Find the work done on an object when the work is modelled by



Let u = 

 =  =  
= 
Beween x= , x=0 
	 = 0.6366 kJ
	Assessment Criteria

· Effective application of mathematics to real life situations by correctly
· Formulating problems, modelling problems with appropriate mathematics
verifying and interpreting results.
· Accurate calculations, correct use of formulae. 
· Coherent format with appropriate use of mathematical symbols, letters and terminology. Logical progression of thought.
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