Opening of Entrance Examination Problems Solutions Using a Graphic Calculator
(3) Examples of Synthesized Manipulation of Functions
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Application: Trigonometric functions

00009

Objective: Problems involving composite functions generally receive only formal treatment, and the meaning of
problems is often not understood. Therefore, the graphic calculator can be used to understand the
composition process.

| =3sinf cosf —sinB — cosh, x = sinf + cosO

a. Express | interms of x.
b-c. Determine the range of the valuesof x b<x<c
d-e. Determine the maximum value (d) and the minimum value (e) of .

Solution 1 | (general solution)

Square both sides of =sin@ + cosd, and solvex” =1+ 2sinf cosé for sind cop.

2_
sin@ cosf = x -1

x? -1

Substitutesin® + cos@ = x, sin@cosf = in | =3sin@cosf —sin@ — cosB. Therefore,

Next, determine the range of the valueg fbm x =sing + cosfd.

Becausesing +cosf = +/2 sin %HIZTE -1< sin%+gg§ 1, therefore-2 < x <2

In short, =2--+(b), S X <N2+-:(C) .o (b and c).

Next, determine the maximum value and the minimum valuie of
Rewrite (a) to:

Here, § >0, so:
2

the minimum value is—g when X = } ............................. (e)
the maximum value |§% whenx =2, ...ccooeueeenn, (d)



Solution 2 | (using a graphic calculator)

. . -3 3
Like solution 1 determiné = X TS (a)

Next, use the graphic calculator to determine the range of the valxes of

EnterY =sin X + cos X to the graphic calculator.
The initial settings of the View Window can be used.
Press[F6) (DRAW) to draw the graph.

Next, determine the maximum val{saF1) (F5) (G-SLv)(F2) (MAX) and minimum value
[F5) (G-sLV)[E3 (MIN).

Maximum value: 1.4142135623 Minimum value: -1.4142135623 fl/\
Therefore, the range of the valued§ —+2--+(b), < X <v2+++(C). ....... (b and c) 7 Uf
Next, use the graphic calculator to determine the maximum value and minimum '
value ofl.

EnterY =(3+2)X* - X -(3+2), [—«/2, \2] to the graphic calculator. 01 Graph 1:

=sinx+ -6.3<X<6.
Initialize the View Window. y=sinx+cosx( 63:X:63)

Press[Fg) to draw the graph,
The graph shows the maximum vlaue whenx/2 \\ '

Press[strT) (F5) (G-soLv)(F8) (&) (F1) (Y-CAL). X = is displayed on the bottom left of
the screen, so press,2 [Exgto obtain the value (2.9142135623). (d)

Next, pres§hr) (F5) (G-sLv) (F3) (MIN) to obtain the minimum value (-1.666...). ..... (e)

02 Graph 2:
_3._,_ 3
y=2x"=x 5( «/ZEXE«/Z)

Solution 3 | (using a graphic calculator)

The procedure for determining (a) is similar to the method used in Solution 1, and [t
procedure for determining (b) and(c) is similar to the method used in Solution 2.

Enter Y =3sin XcosX —sin X — cosX to the graphic calculator. £ U \/'/ \\J.-' ".,u,

Initialize the View Window. Preggs]to draw the graph.

Next, pres§Hr] (F5) (G-sLv) (F3) (MIN) to obtain the minimum value (—1.666)(e)
Press[sirT] (F5) (G-SLV) (F2) (MAX) to obtain the extreme value (0.08578643376). Then 03 Graph 3:

press the cursor right keg)] to obtain the maximum value (2.94142135628)) y =3sinXCOSX —SiNX — COSX




