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10.1
Standard Math
Graphmatica Test

Number 1:
[image: ]

Description:
This graph is showing us the height of tidal wave in The Bay of Fundy in Nova Scotla, all day long from midnight till 23:00. The x-axis represents the time, while the y represents the height of the tidal waves. The tidal waves height varies between 0.7 and 12.3

Number 2:
Function: Y=A sin B (x - C) + D, in which:
A = the amplitude of the graph, can be found by subtracting the highest and lowest point of the graph, in this case, 0.7 and 12.3 to get the result, 11.6.
B = the period of the graph, in this case 12, so 2pi/b = 12, so b equals to pi/6.
C = C can be found by finding the D first, then make a line from the D, which is 6.5 and find the dot which is the nearest from the line, in this case, the seventh and the thirteenth dot. 
D = The principal axis, which can be found by adding the maximum and minimum points then divide it by 2, in this case, 12.3 + 0.7 divided by 2, equals to 6.5

Number 3:
[image: ]

I got this result after inserting the A, B, C, and D into the function, and it matches with the plot.

Number 4:
Trial 1:
A=5.8, b =pi/6, C= 7, D=6.5[image: ]
A= 12.3 -0.7 divided by 2, equals to 5.8
B= 2pi/b = 12, so b equals to pi/6.
C= I choose the C equals to 7 first, then im going to try the 13 if this is wrong.
D= 12.3+0.7 divided by 2, equals to 6.5
Apparently, the graph is wrong, since it is too far from the actual graph, so I think I will change the C, since the C is the horizontal translation, which affects the starting point of the graph, another way of saying it, the graph will move, either to the right of left. So maybe the graph will be fixed.
Trial 2:
[image: ]
A, B, and D stays the same, I only changed the C from 7 to 13, and it worked, the graph moved nearer to the curve fit.

Number 5:
[image: ]
The blue line is the created from my own function, while the yellow line is the line with the exact actual function using the Curve fit.
Blue line: y = 5.8sin ((pi/6)(x - 13)) + 6.5
Yellow line: y = 5.7132sin (0.5064x + 5.9724) + 6.5867 ' 
So, the A is a little bit different but it doesn’t make that much change in the graphs, the B I used is pi/6, which is 5.23333. The C is changed together with the B, so it’s proved that two functions can actually form two similar graphs. And this proves that my function is right, for it is quite similar to the actual graph. 

Number 6:
	Time
	Height of tide

	04:23
	0.9 m

	09:56
	0.9 m

	16:01
	5.8 m

	22:36
	-0.7 m



The tidal range between 1601 hours and 2236 hours can be found by subtracting the tide height at 2236 hours from the tide height at 1601 hours. So, we subtract -0.7m from 5.8m, to get 6.5 as the result.
Number 7:
As we all know, tidal height and speed is affected by many factors, such as the wind, the temperature, and of course the gravity. In this number I am asked to compare the graph when the tides are calm without any winds with the graph of the tidal wave when it is struck by strong winds. 

With strong winds present, I predict that since the strong winds are pushing the tides strongly, the period will be lower, or, the speed of the tides will increase, and the graph will change, too. The periods on the graph will be closer to each other.

If I put it into the graph, I will change the period into pi/3, from pi/6. As it turns out:
[image: ]
The Yellow line is the actual tide range, whle the blue line is the function I made before in number 1 until 5, and the white line represents the condition of the tide when struck by strong winds. 

Number 8:
 to do this number, first, like I did with number 1 before, I put the data into the plot, and it turns out like this :
[image: ]
Next, I have to find the function and put it into the normal pattern, which is Y=A sin B (x - C) + D.
Like what I did with number 2, I found the A, B, C, and D:
A = the amplitude of the graph later, which is the highest and the lowest points of the graph, this also determines the height of the tides. We can find the amplitude by subtracting the lowest point, 1, from the highest point, 11.8 and dividing the result by 2. By this, we will get the result 10.8. 
B = B will determine the period of the graph, which in this case is 12, and by applying the formula 2pi/x, so 2pi/12 equals to pi/6.
C  = C can be found by finding the D first, then make a line from the D, which is 6.4 and find the dot which is the nearest from the line, in this case, the seventh and the sixth dot. 
D = The principal axis, which can be found by adding the maximum and minimum points then divide it by 2, in this case, 11.8 + 1 divided by 2, equals to 6.4.
Next is finding the actual tide range, which is, in graphmatica, the Curve Fit. I entered the plot and get these results:
[image: ]
Now that I have found the real tide range, i need to match the tide range with my own function, and if, by the process, encounter any mistake, attempts to fix it by changing any of the elements of the function until I find the most matching function.
First, I try the function with the A 5.4, the B pi/6, the C 7, and the D 6.4, the result compared to the actual tide range :
[image: ]

The amplitude is right, since the highest and lowest point is somehow same with the actual ride range.  The same goes with the period, the period is same with the actual range, the one that’s wrong is the horizontal translation, which is C. Horizontal translation affects the starting point of the graph, so I think it will solve the problem. I only need to change the C.
Trial 2, I changed the C to 6, the result:
[image: ]
It fixed a little, my function moves closer to the actual tide range. But it’s still not perfect, I believe it can still be closer to the actual tide range. 
Trial 3, I changed the C to 5
[image: ]
It improved.  The graph moves closer to the actual tide range, as I predicted. If I change the C, the horizontal translation changed and the graph moves to the left.
Trial 4:
I changed the C to 2.
[image: ]
It worked, the graph moves to the actual tide range. But, after seen like this, it seems that the amplitude is wrong by 0.1 or something, so maybe I’ll try to change the amplitude now.
Trial 5: 
I changed the amplitude to 5.5
[image: ]
My function worked. The graph with my function fit with the actual tide range. I think this is the best possibe answer for the function.
Number 9:
1. [bookmark: _GoBack]I know my results make sense by looking at my graph, which is somehow fitted to the actual tide range, and it crossed most of the dots I created by putting in the plot, so I think it make sense.
2. This information can be useful to sailors, for which the higher the tide height is,the more fish is there at the sea, and this can also be used to determine in which direction sailors must throw their net to, because if they throw it to the wrong direction of the tide, there won’t be any fish caught. 
I think the best time for sailors to go out at sea, is when the tide is at its highest, or at least higher than the “A” in the function, for which the higher the tide is, the more fish there are.
3. My function’s degree of accuracy is not that high, for there are some dots that are not fitted to my graph. I chose this formula by comparing the A,B,C, and D to the curve fit and found that the difference are not that great.
4. I could use another software that is graphmatica-like to solve the problems. But, the teacher asked me to use graphmatica, so that’s out of                                                            question. Maybe I can also use the manual way to solve this, by using only a ruler, a calculator, a paper and a pen, but that would be impossible, well, not impossible, but the degree of accuracy will be far from if I do it with softwares like graphmatica.
5. I could iprove my method by using other software that is more efficient and easy to use than gaphmatica.
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