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Equipment or materials required –Approved Calculators; Formula Sheet
Adnoddau neu ddefnyddiau sydd eu hangen -Approved Calculators






1a)  Determine dy/dx in each of the following cases:

i)     y = 2x 3 + 5x	ii)   y = 5x + 6	
iii)   y = 1/x 2 + 4x 3 	iv)  y = sin2x
v)    y = 4x3 sin(x)  vi)y = (2x+5)
									[16 Marks]
ANS :
i) dy/dx=3*2x 2 + 5 ; ii) dy/dx=5  iii) dy/dx=-2x-3+12x2 
iv) dy/dx=2cos(2x) ;  v) from the product rule, dy/dy= 4x3cos(x) + 12x2sin(x)
vi) dy/dx=2

1b) Express    as a sum of partial fractions and hence differentiate it.
ANS:
   
Let x=2, then  9=3A and so A=3.
Let x=0, then 5=3-2B and so B=-1
Therefore, 

									[14 Marks]
1c)    Find: 



i) 		ii) 



iv) 		v)        

vi) Evaluate 
[20 Marks]
ANS:
i) (x^3(9x + 4))/3 + c;    ii) 4exp(x) + x^3 + c; 
iv)3x+ln(x) + c;     v) 3x^4 - 12x^3 + 6x^2 - 36x + c  
vi) (x^2*(2*x + 9))/6 +c =475/6-52/6 = 70.5



2(a)	If	   =  	and	  =    ,      express  and   in  a + bj form.
ANS: z1 = 0.5 – 0.5j;   z2 = -0.5+1.5j

Sketch an Argand Diagram showing the points P and Q representing the complex numbers

(i) p = 3  +  2		(ii)	q = 3  -  2    respectively.			(15 marks)

ANS:  first point at 0.5  + 1.5j (red); 2nd point at 2.5 – 4.5j
[image: ]  
2	(b)	If	 = 2 + j,    = 2 – j  and   =   -1 – 2j,
		Find the following, expressing your results in Rectangular Form :
(i) 2 + 3 – 5
(ii)  -   + 
(iii) 							(15 marks)
ANS:  	(i) 15+9j
(ii) -3-12j
(iii)-5 -10j


(c)	Show that the roots of the quadratic equation	      -    +  13  =  0
 	are       and   
	Further, express these solutions in Polar Form.			(10 marks)

ANS:  Factorize quadratic eg:- use the formulae:-
x1= (4 + (4^2 - 52)^(1/2))/(2)
x2= (4 - (4^2 - 52)^(1/2))/(2)     
or substitute for roots into equation and evaluate.
x1=2+3j 
Theta = tan-1(3/2) = 0.9828 rads. (56.31 degrees)
Rho = sqrt(2^2+3^2) = 3.6056  (sqrt(13))
3.6056 (cos56.31 +jsin56.31)
x2=2-3j
Theta = tan-1(-3/2) = -0.9828 rads. (-56.31 degrees or 360-56.31 = 303.69 degrees)
Rho = sqrt(2^2+3^2) = 3.6056  (sqrt(13))
3.6056 (cos303.69 +jsin(303.69)






(d)	Use De Moivres Theorem to find    .		(10 marks)
		ANS:
 4- 3j= 5exp(-j(360-36.87))
		 D’ theorem 5^3(cos(3*323.13) +jsin(3*323.13))

		=125(cos(969.39) +jsin(969.39))
=125(-0.352 -j0.936)

This answer should be in radians not degrees – correct it!!






Formula Sheet
Table of Derivatives
[image: ]The Quotient Rule:
 
The Product Rule:
If 

The Chain Rule
To differentiate y=f(g(x)), let u=g(x).  Then y=f(u) and 



Table of Integrals
[image: ]





Partial Fractions
Provided the numerator f(x) is of a lesser degree than the denominator, the following illustrates the form of partial fractions used:-
Linear factors:		  

Repeated Linear:	

Quadratic: 		

Example:	
 
 
Let x = 2.    Then  20 – 11  = A(4 + 1) + B.0 and so 9 = 5A   and A =9/5
Let  x = -1/2. Then    -5 – 11  =  A.0 + B(-5/2) and so B = 32/5
Therefore ,     
Quadratic Formula
 


Complex Numbers
z= a + jb = r(cosƟ + jsinƟ) = r∠Ɵ=rejƟ
where j=
Modulus,  
Argument, Ɵ = arg z  = 
Multiplication:  = ∠(Ɵ1+ Ɵ2)
Division: : = ∠(Ɵ1 - Ɵ2)
DeMoivre’s Theorem: (r∠Ɵ)n = ∠nƟ = (cos(nƟ) +jsin(nƟ))
Diwedd/End
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