STUDENT REVISION SERIES

Mathematical Methods

Unit 2 Topic 3 Trigonometric Graphs

Each of the questions included here can be solved using either the TI-Nspire CX or CX CAS.

Question 1

Find all solutions to the equation cos(x) = —

5 forxe[0, 4m].

Question 2
Find all solutions to the equation 2sin(x) — /3 = 0 for x € [0, 2T ]

Question 3
Sketch the graph of y = 2 sin (x - %) + 1forx e [0, 2m ]. List the x intercepts of the graph for this interval.

Question 4
Sketch the graph of y = 2 cos (x + %) — 1forx e [0, 2m]. List the x intercepts of the graph for this interval.

Question 5
The temperature, T°C, in a town over a day is modelled by the function with the rule T = 17 — 8 cos (71:—;)
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where t is the time in hours after midnight, 0 < t < 24

a) What is the temperature at (i) 3am (i) 2pm?

b) What are the minimum and maximum temperatures for the domain specified?

c) At what times of the day, to the nearest minute, are temperatures warmer than 20°C?
d) Sketch the graph for the temperatures over a day.

Answers
Question 1
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Using a geometry command in a Graph application: Menu > Geometry > Points and Lines > Intersection point(s)
Choose the required graphs and all mtersectln points are labelled

1
f2lx)=—

(0.79,0.71) (5.5, 0.71) 2 Wi

M\ / ?i\Q'?l (12/0 71

f1 {x}=cos {x)

Using Numerical Solve in a Calculator application; divide by ; Menu > Number > Approximate to fraction.
To find subsequent solutions: copy the initial nSolve equation down, and add in the restnctlon x> prewous answer

1
‘ 1 0.785298 R :
nSOlve(COS{x}= % nSolve{cos{x} J2_ X|x>0.78529816329744
2 -
5.49779
0.78539816239744 0.25
-_ 5.4977871437821 IR
- Bl fok ol L
b
0.25>appmer'action{5.E-14) 1 ;
Z 1.?5Pappmer'action{5.E-14} 7
4

' | 1
niolve|cos }=—,x pe=5.497787 1437821 nSolve(cos{x}=T,x [e=7.068582470577
2
7.06858 11781
7068583470577 2.25 11.780072450062 .75
h1s I
2.25bapproxFraction(5.6-14) 9 3.7500000000001 PapproxFraction(5.e-14)
4 15
4

7m 9T 157

-x—”l
” 4’ 4’ 4’ a4

Question 2
Find exact solutions and verify with graph.

' Jz 1.0472 ]
nsolve|sin }— T nSolve|sin )=—,x e=1.0471975511966
2.0944
1.0471975511966 0.333333
™ 2.0943951023932 0.666667
b

0.33333333333333 bapproxFraction(5.6-14)
0.6666666666666?Dappmer‘action{S.E-lé)

1
) 2
3~
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£1(x) =sin ()

( 1.05,_0/.5,@6_L 2
(2.0970.866)

042 *
6.28

R
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wia
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Question 3
Sketch the graph in a Graph application. Use the Window settings to make the x scale equal to C (phase shift).

. . AF;tions Window Sertings:..l. '
g (=2 sinfe-2] B2 View o oom-Box
2le)=2- sin|x-—
o m(\ 3-+1 3 G___rapr_'_e EFFW"’E. 3 Zoom~—In
B & wmdm,znq@. 4 Zoom - Out
) 2h > Trace 5 Zoom - Standard
o1 s il GrapB 6 Zoom - Quadrant 1
H7 Tobe | ' 7 Zoom - User
5 # 8 Geomeltty  4¢ g 700m - Trig
= {39 Settings.. |8 9 Zoom - Data
= R A Zoom - F
= | v

Consider the tick marks on the x axis, to refine the scale. In this case, visually a better scale is %

pe - RAD D X
Window Settings b v ' ;
b E £2(c)=2- sinf-—|+1
XMin: |0 |)'+1 2 2- sin|: 5
X Max: lz-n- |
Scate: | wa) ] £3(x)=1
YMin: |—2 |
YMa |4 | x 0.2 5
o 7 vscale |Auto |,| 6.3 1.6 6.3
OK Cancel
2 -2
- — . D RAD D B4
Window Settings "
ha ¥ ! e v )
¥ Min: |0 | i +1 fZ(\')=.'.‘~ sin('\'—T i *
xMax: [2d] |
XScale: Im’s | » |“ ) “{ g
___________ min: [ =2 | | il i
“r YMax: |4 | x *
J’/ YScale: |Autu | » | 5. 63 0.52 63
oK Cancel
2 -2
. 2 10w
~ the x Intercepts are ?,' T
. s T 5T
simplified to —; —
3 3
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Question 4
Sketch the graphin a Graph appllcatlon Use the Window settings to make the x scale equal to C (phase shlft)

';\!‘mdow Settlngs

el it o ny
f1lx)=2- cos(x+;]—1 Xin: [g
! Kax: |2-|-l-
Lhsn 524 6 2; Jmu 524, AR | m6|
. ’ . Yin: |-5
Yidax: |3 |
YScale: |Aut0 | » |
OK Cancel
= ) 5
Consider the tick marks on the x axis, and read off the x intercepts
Change the scale if required to read off the x intercepts.
- the x intercepts are % ; 9?” which simplifies to % ; 37"
Question 5
Sketch the graph in a Graph appllcatlon Set the window to reflect the domain and adjust the range to V|ew the graph.

n';".l‘mdow Settlngs
b0 ¥ = 5
xMin: [g | E L
4 Max: |2 | Ee=
= ¥Scale: | | | ¥ | x
p 0524 /g ==
Nz [ -5 |
£1(x)=17-8- cos H] viax: (3 |
2 Dl 12 x YScale: |Auto | ’ |
: i OK Cancel
6.6 "

a) Place a point on the graph using the Geometry tools: Menu > Geometry > Points & Lines > Point On
Remember click once to select the graph, again to place the point and then ESC to drop the tool. Double click

on the x coordinate and type the required x value. Repeat to find the y value when x = 14
4 1 Actions

30 ¥

* 1 Point

.13 Pointby Coordinates  (p)
o 4 Intersection Point(s)

(14,23.9)

5 Line .
— 6 Segment ints & Lines *, Place 1,11.3) :
~ 7 Ray apes ¢ f1x)=17-8 coslﬂ)
7 8 Tangent sasurement ke 3 12 x
-7 9 Vector nstruction 4] 1 Er
« A Circle arc insformation » -6.67
) The temperature at 3amis 11.3 C i) The temperature at 2pm is 23.9 C

b) Use the Analyse Graph tool to find the maximum and minimum of the function.
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4 1 Actions

2 View b0 v (i5 25}
£l 3 Graph Entry/Edit »— (14,23.9) 12223 14,23.9)
Q 4 Window / Zoom e
J“\'-\_, 5 Trace % 1 Zero
Q6 Analyze Graph | " v
FETabl i 2 1laximum i
% 8 Gromeiy = 4 |ntersection (3,11-3) L ¢ “‘Hv}—
B S 5 dyidx f1lx)=17-8- COS{H]
- scttilaloh b= 6 Integral 2 12 %
E /A 7 Bounded Area 1 %
567 © 8 Analyze Conics » 667

The minimum temperature is 9°C and the maximum is 25°C

¢) This can also be done using the graph, but using Numerical Solve in a Calculator application allows for
calculating to the nearest minute more easily.
Convert the decimal part of the squtio to minutes to generate the answers of 7: 28 and 14:32

rap [l] X 32 | 4. | 4.2 [SEEETE
nSolve(77(x)=20,x) 7.46828 nSolve(#1(x)=20,x) 7.46829
| 7.468287522469-7 0.468288
0.468287522469- 60 28.0973

7.468287522469-7 0.468288 *

0.468287522469- 60 28.0973

nSolve(r7(x)=20x)p>7.468287522469

16.5317
16.531712477531-16 0.531712
0.531712477521- 60 31.9027

| b4
The temperature is warmer than 20°C at 7: 28 and 14:32

d)

50 Y

fl fxl}=1'?—8- cos(n. x)
12 2

667
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