%Part 1
%B is the number of bacteria (in thousands)
%t is the time (in hours)
B = @(t)(250)./(1+56.75*exp(-0.17*t)); %anonymous function
figure(1)
fplot(B,[0,40])
title ('Number of Bacteria vs Time')
xlabel('Time (in hours)')
ylabel('Number of bacteria (in thousands)')
grid on
 
%The root finding formula is B(t)-150 = 0
f = @(t) B(t) - 150; %anonymous function 2
x = linspace(0,40,50); %50 equally spaced time values between 1 and 40
y = f(x); %generation of y values
figure(2)
plot(x,y)
title('Number of bacteria vs Time')
xlabel('Time (in hours)')
ylabel('Number of bacteria (in thousands)')
grid on
d = fzero(f, [25,30]);
fprintf('The number of bacteria is 150 000 when t = %f \n',d)
 
%Part 2
%Density of the brass is 8900kg/m^3
%Volume of the sphere is (4/3)piR^3
%Using the roots method
a = 1118.406985;
b = - 11.18407;
c = - 99.96272;
q = [a b c]; %Coefficients in vector form
n = roots(q); %Roots of polynomial
Diametern = 2*n; %Multiply root by 2 to find diameter
fprintf('The diameter of the sphere using the roots method is %fm. \n', Diametern)
 
%Using the fzero method
h = @(R) 1118.406985*R.^2 - 11.18407*R - 99.96272;
figure(3)
fplot(h,[-2,2])
grid on
title('Graph of root vs radius (in meters)')
xlabel('Radius of sphere (in meters)')
ylabel('Roots (in cubic meters)')
g = fzero(h,[0,0.5]); %Finding positive root between 0 and 0.5
Diameterg = 2*g; %Multiply root by 2 to find diameter
fprintf('The diameter of the sphere using the fzero method is %fm. \n', Diameterg)
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