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Mathematics
Module Code: 5N1833
Assignment 2

Date Brief Issued:	 28th January 2021	
Submission Date:	 6th March 2021		

Teachers: 
Theresa Egan
Martha Doherty

Mathematics   Module Code:  5N1833  	FETAC Level 5   	Weighting: 30%
Assessment criteria
Application: 
· Clear adherence to mathematical precedence rules
· Appropriate use of formulae and results
· Effective application of mathematics to real life

Calculations: 
· Accurate use of appropriate degrees of precision e.g. significant figures, decimal places, rounding 
· Correct use of calculator including simple checking routines
· Correct use of formulae including substitution, evaluation and transposition 
Communication and Layout:
· All questions are equal marks. Please attempt all questions.
· Graph paper must be used for all graphs
· You must certify that all of the work is your own
· Extensions will only be given if the tutor is presented with a medical certificate
· The assignment must be handed to tutor during maths class


DEADLINE: 	  Wednesday the 11th March 2021
I confirm that I have read all the policies and procedures around my assignment and on plagiarism. I confirm that I have retained a copy of this assignment for my own personal use and in the event of an additional copy being requested by my teacher. I declare that all work in this project/ assignment is my own except in the event of referenced information. 

Signed: 		_________________________________________
Date: 	 		_________________________________________
P.P.S. No.		_________________________________________

Note:	This brief must be signed and returned with the project brief and all work attached.


Correction use only
	Question
	
	 Mark Per Question

	1
	Differentiation/Rates of Change
	/60

	2
	Integration
	/60

	3
	Complex Numbers
	/60

	4
	Trigonometry
	/60

	5
	De Moivre’s Theorem  
	/60

	Total
	
	/300


Question 1
A) Differentiate the following with respect to x
a) 
 	(10m)
Expand the right hand side
y= (2x+1) (3x-2)
y=2x (3x-2) +1(3x-2)
y=6x²-4x+3x-2 collect like terms
y=6x²-x-2

= (2x6)x-1
= 12x-1
b) 
		(10m)
Here we use the quotient rule to differentiate








c) 
	         (10m)
 

(3x3 + 8)
 = 9x2
 * 9x2
= 36x2

B) 



A football is kicked straight up into the air.  The height  after  seconds is given by 
a) Find the height of the ball after 2 seconds	(5m)
Height of the ball after 2 second
We differentiate the equation with respect to t




Height =30-10(2)
Height =30-20
Height =10
b) Find the rate at which the ball is rising (speed) after 2 seconds	(5m)
Speed is calculate as



c) Find the time at which the ball reaches its maximum height	(10m)	
The time the ball reached maximum height the when the velocity, v=0
h(t)=1+30t-5t² when t=3 from (d)
h (3) =1+(30 x3) -(5x3²)
h= 46 units
d) Find the maximum height reached					(10m)
The time the ball reached maximum height the when the velocity, v=0
The equation of the height after t second is a quadratic equation.
[bookmark: _GoBack]h(t)=1+30t-5t² Rewrite the equation to find the value of y- the vertical displacement, the maximum height.
H(t)=-5t²+30t+1
a=-5, b=30 and c=1
t=

t= 
t= 

t= 
t1= =-0.03s
and t2=  =6.0s
We take the positive answer because time is a scalar quantity.
Time to reach the maximum height = total time take for whole journey/2
t=6/2  
t = 3 seconds
Question 2
Find the following integrals
a) 
	(10m)
Take the constant out such that:
= 5.dx
Apply the power rule:  = , a ≠ -1
= 5.  
= 
Add a constant to the solution:
=  + C
b) ∫ ( + 3x + 2  dx (15m)

∫ ( + 3x + 2 dx
Apply the sum rule
∫ ( + 3x + 2 dx = ∫ x2dx + ∫ 3xdx + ∫ 2dx
∫ x2dx = 
∫ 3xdx = 
∫ 2dx = 2x

Add a constant:

c) 
	(15m)



 

d) Calculate the area of the region bounded by the graph of a straight line y = 3x + 1, the x-axis and the ordinates x = 1 and x = 4. (20m)
Required area=||
=||
=||-||
= (24+4) - (3/2 +1)
=28 - 2.5
= 25.5 
Question 3
a) i)Explain briefly what is meant by a complex number (4m)
A number is said to be complex provided it can be expressed in the form a + bi where a and b are real constant numbers while i represent the imaginary unit satisfying the equation i²= -1 or -1=i		
ii) Show the following complex numbers on an Argand diagram

    i)             (5m)
[image: https://www4b.wolframalpha.com/Calculate/MSP/MSP7651i525eh0afa7icd3000042e01366f71072fd?MSPStoreType=image/gif&s=20&w=200.&h=197.&cdf=Coordinates&cdf=Tooltips]


              ii)  	(5m)
2-4) = 2-4)
2 -4) x1)}=
2 - 21) but 1)=i
2-2i
[image: https://www4c.wolframalpha.com/Calculate/MSP/MSP418524ghieh7c1g6737800006b0358d3bhfig5bi?MSPStoreType=image/gif&s=47&w=200.&h=197.&cdf=Coordinates&cdf=Tooltips]

b) Determine the complex conjugate of the following complex numbers.
Two complex number to be conjugate to each other when they differ only in sign of imaginary part.
i. 
              (4m)
Ż=4-2i
ii. 
            (4m)
Ż=-3+2i
iii. Express in the form a + bi
                                 x 
Numerator
(2+3i) (1+2i) = 2(1+2i) + 3i (1+2i)
	=2+4i+3i+6i² 				
Remember i²=-1
	=2 + 7i + 6(-1)
	=2 + 7i – 6
Collect like terms
	=2- 6 +7i
	=-4 + 7i where a=-4 and b=7
The denominator 
(1-2i) (1+2i) =	1(1+2i)-2i (1+2i)
	=1+2i-2i-4i² remember i²=-1
	=1 - 4(-1)
	=1+4
	=5
= 


d) Let  and. Evaluate the following
i. 
     (10m)
To evaluate the express, substitute for each value given
2(-1 + 3i) + (4+3i)
Open the brackets and collect like terms
-2 + 6i + 4 +3i
-2 + 4 + 6i + 3i
2+9i
ii. 
    (10m)
3 (4 + 3i) - 2(-1 +3i)
12+9i+2-6i
12+2+9i-6i
14+3i
Evaluate the modulus of each of the following:
iii.   (4m)
|z|=
|z|=
|z|=
|z|=

iv.      (4m)
|z|=
|z|=
|z|=
|z|= = 5
Question 4
a). When the angle of elevation of the sun is 68° a vertical pole casts a shadow 14.3m long on level ground.14.3mm
└

=

68°

 Calculate the height of the pole   (Give your answer correct to one decimal place) (10m)

The figure forms aright angled triangle at L.
Let the height of the pole be x m and using the height, x m and 14.3 m the distance from the foot of the pole to the tip of the shadow. We can use the trigonometric relationship, SOHCAHTOA.
Tan ϴ=
Tan 68°=
14.3 tan 68° = x m
x =35.3937 m
x=35.4 m (1 d.p.)
The height of the pole is 35.4 m
[image: ]b). Find, correct to two places of decimal the length of the side marked x.                  (10m)
Given 3 angle of the triangle, i.e the third angle can be calculated by;
The sum of interior angles of a triangle, 
180° = 80° + 60° + w 
180°- 80° - 60° = w
40°=w
 Here, we apply the Sine Rule; 


x=7.9601 units
x = 7.96(2 d.p.)
[image: ]c). Work out the length of side x in the diagram. Give your answer correct to two decimal places. (10m) 
The sum of interior angles of a triangle, 
180° = 40° + 94° + w 
180°- 40° - 94° = w
46°=w

Cross multiply

X = 7.571511…
x = 7.57 (2d. p.)

d). Find the length of “x” correct to one decimal place. (15m)

When given two sides of a triangle and an included angle, we use the cosine rule to calculate the other angles and the remaining side of the triangle. The cosine rule is given as 
a²= b² + c² - 2bcCos A


[image: ]x²=4.5² + 6²- (2x4.5x6Cos40°)
x²=20.25+36 – 41.37
x²=56.25 - 41.37
x²=14.88
introduce the square root on both sides.

X=3.847
X=3.9cm (1d.p)
				
[image: ]e).









					(15m)

Area of the triangle given one side and an included angle can be calculate using; 
A=½abSin C
1500m²=½x20xbSin78°
1500m²=½x20x0.9781b
1500m²=9.781m²b
Divide through by 9.781 to get the value of b alone


b=153.385
b=153
Question 5

(a)  (i) Find the modulus and argument of the following complex number z = 2 + 2i and hence express in Polar form. (15m)
The modulus of the complex number is given by:

 = 
 
Modulus 
The argument is given by:
ϴ = tan-1 (y/x) = tan-1 (2/2) = 450
When expressed in polar form, it will be:
z =  (cos 450 + i sin 450)

 (ii) Using De Moivre’s Theorem evaluate 
(15m)
Convert the complex number to trigonometric form
Z= a + ib
Z=|z|. (cosϴ +isinϴ)
|z| = (a²+b²)
Cos ϴ=a/|z| 
Sin ϴ=b/|z|
From above, we have z =2+2i
|z| = (2²+2²)
|z| = (4+4) =8
Modulus |z|=22 
Amplitude, ϴ = tan-1 (y/x) = -450
Hence the polar form is given by is z = 22 (cos 450 + isin 450)
Z8 = (cos 127.280 + isin 127.280)8
Z8 = (0.6057 -7958i)8	
(b) Apply de Moivres Theorem to find the cube roots of 1       
(20m)
For a complex number z = 1, the cube root is calculated as follows:
Express the number in polar form such that:
Z = 1= 1 + 0i with respect to z = x +iy, we get x =1 and y = 0
Put the values of x and y in r =  and ϴ = tan-1(y/x)
Modulus, r =  = 1
Amplitude, ϴ = tan-1(y/x) = 00
Hence the polar form of given complex number is z = 1(cos 00 + isin 00)
z = cos 00 + isin 00
or z = cos (3600 k) + i sin (3600 k)
since we are looking for cube root, n = 3
therefore, applying the de Moivres Theorem, we get 
zk =z1/n = cos+ i sin 
zk  = cos+ i sin , where k = 0,1, 2
when k = 0, zk  = cos+ i sin  = 1 + 0i = 1
when k = 1, zk  = cos+ i sin  =  + I = 
when k = 2, , zk  = cos+ i sin =  + I = 
Therefore, the cube roots of 1 are 1 and 
(c) State the period and amplitude of the graphs y = Sin x and 
y = Cos x. (10m)
Amplitude of y = sin x, 1 and period is 2π
Amplitude of y = Cos x is 1 and the period is 2π
                                                           
[image: http://www.bbc.co.uk/schools/gcsebitesize/maths/images/graph_22.gif]	
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Statement of Academic Integrity
[image: C:\Users\davidmcguinness\Dropbox\2 David's Shared File\sligo college further education LOGO.jpg]
I pledge to be fair and honest to other learners and to my teacher/tutor/instructor by completing all of my academic work with integrity. 

This means that I will respect the standards set by my teacher/tutor/instructor and MSLETB, be responsible for the consequences of my choices, honestly represent my knowledge and abilities, and be a community member that others can trust. 

I confirm that all work submitted is my own and sources of information have been acknowledged as appropriate. 

I confirm that I understand MSLETB's policy and procedure on assessment deadlines. 

I confirm that all work submitted is my own and sources of information have been acknowledged as appropriate.

	

Name:			____________________________________

Email Address:		___________________________________

Date:			____________________________________
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A farmer wants to give a triangular plot of land
to his daughter on which she can build a house.
The plot is bounded on two sides by a hedge
and a road.

The hedge makes an angle of 78° with
the road.

If the road frontage of the plot is

20 metres, how far along the hedge
should the plot extend if the

area of the plot is 1500 m*?

Give your answer correct

to the nearest metre.
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