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From observing trigonometric graphs some properties can be deduced:
-They take the form: . For cosine and sine graphs it’s the same.
-They have 4 different constants. Let’s call them a, b, c and d, as seen in the example above. 
-You can deduce results from any trigonometric function by comparing it to a simple   graph, of which we should know most of the properties (max and min points, intersections, period…)
-Constant a defines the amplitude of the graph, i.e. the vertical stretch of the graph. So how high and low it goes with respect to the y axis. If  the amplitude increases, if  the amplitude decreases and if  the amplitude increases but with a reversed graph.
A normal  graph has amplitude a=1. If you change a=1 to a=5, so , the max and min points of the curve will occur at .
-Constant b defines the period of the graph, i.e. how “squashed” the graph is or how often does one cycle (period) repeats itself. . Similar as with a, if  period decreases (graph is “squashed”), if  period increases (graph spreads out) and if  period also decreases but with a reversed graph.
Say in a normal  graph, in a domain from  one period has only to roots (x-axis intersections). If b=1/2 instead of b=1, the graph will be . In this case, , so the graph will be stretched out by a factor of 2. So where there where 2 roots and one full period, now there only is one root and half a period. 
-The constants c and d are translations of the graph. Either horizontal (x-axis) translations of c, or vertical (y-axis) translations of d. Some properties are:
· If , then there has been a vertical translational, .
· , where , horizontal translation to the left.
-A tangent graph is similar, except for the amplitude and the period:
· The amplitude a is undefined since it comes from and goes to infinity. 
· The period is defined by, , because a normal tan graph repeats itself every x=pi.
· It also has infinite vertical asymptotes when cos x is zero.

Knowing these properties of trigonometric graphs, you should be able to fiddle around with them (using a GDC) and find some of the infinite solutions to the questions yourself.




Can you find ...

(a) ... two sine graphs which only cross each other on the x-axis?
Any two graphs that simply have a different value for a will fulfil these conditions, since the period and the intersections are the same. The only thing changed is the height of them.
E.g. 
 and 
 and 

(b) ... a sine graph, a cosine graph and a tangent graph which all meet at certain points? What if all three graphs have to meet at the origin?
Manipulating the graphs by translating them give many solutions.
E.g.
,  and  intersect at point .
,  and  cross each other at the origin.

(c) ... a sine graph and a cosine graph which don't cross each other? What if the graphs have to lie between y=1 and y=−1?
In this case, the amplitude has to be changed (decreased), otherwise they will both reach 1 and -1 (or pass it) thus intersecting with each other. By changing the amplitude of both graphs and adjusting, for example, the sine graph to the same shape as the cosine, but below it. So it will have a vertical and horizontal translation.
E.g.
    and   don’t intersect an are within the range.


(d) ... a cosine graph and a tangent graph which meet the x-axis the same number of times between x=−4 and x=4?  What if these points have to be the same for both graphs?
Adjusting the domain in the GDC between -4 and 4 can then allow you to fiddle around with different graphs. 
Potting a simple tanx and cosx graph we see that one has 2 and the other has 3 x-axis intercepts. 
E.g.
The easiest and most immediate solution you think of is translating the cosine graph to a sine graph equivalent, having three intersects in that domain.
 and  both have exactly three intersections when  at . They are the same points and they have to be for the graphs to have the same number of intersections.

Since the tan graph is derived from a sine and a cosine graph , the intersects are at points where sinx is also 0. No matter how you change the period of a sine graph, between -4 and 4, the graph neds to be horizontally translated for it to have the same intersections as a cosx graph. So the only way of getting the sae intersects is transforming the cos function into a sin one by horizontal translation.
[bookmark: _GoBack]In your GDC you can observe that as soon as one of the three intersections goes out of the domain when changing the period of the sine function, the opposite will be out as well. This leaves only one intersection at (0, 0). The same for the cos function, but leaving us with 0 intersections.
