R Graphs of sin, cos and tan

ROBINSON Worked solutions

This topic online

n The curve C has equation y = cos x° for 0 < x < 360
a. Write down the coordinates of the points where C crosses the x-axis.
b. Write down the coordinates of the maximum points of C.

c. Write down the coordinates of the point where C crosses the y-axis. (3 marks)

o.)cosx‘:O

(10, ©) and (270, 0)

b) the Sr&m‘tzst value of cos x is\
(0, 1) and (3¢0, 1)

[3)
o)x=03i\/¢.sy=coso =|

(0,\)

n a. Write down the period of the graph of y = cos x°.
b. Write down the period of the graph of y = tan x°.

c. Write down the maximum value and the minimum value of y = 4 sin x°. (3 marks)

o
o) cos x repeats every 360
[~}

360

b) tan 2 repeats every ISOl>
[~}

180

¢) stn x s between =l and I, so mu(.(::.p(.:j bJ Y4

maXimUm Y, mintmum -4

a The curve C has equation y = cos x° for 0 < x < 360.

Write down the coordinates of the minimum point of C. (2 marks)

The cosune curve starks ot (0, 1), oco.(.(.s to cts Lowest value of =\ ot x =190, and

returns to\ ot 2 = 360

So the muacmum poink s (180, -1)
(8o, -1)
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n You are given that sin 20° = 0.342, correct to 3 decimal places.
Use the graph of y = sin x° to write down the value of

a. sin 160°
b. sin 200°
c. sin 340°
d. cos 70° (4 marks)

2) 160 =1%0 - 20

[~
sen 160 = 0.342

[5) -] )
b) 200 =180 +20 , below the axcs

[~)
sin 200 = -0.3%2

) ) )
¢) 34O =360 - 20 , below the axis

[~
sin 34O = -0.342

(] -] > [~
d) cos 10 = sin(10 =170 ) = sin 20
-}

¢os 7O = 0O.%%42

B You are given that tan 35° = 0.700, correct to 3 decimal places.
a. Find all the solutions of tan x° = 0.700 for 0 < x < 360
b. Find all the solutions of tan x° = —0.700 for 0 < x < 360 3 marks)

[~}
o.) period °of tan is 180

35 + 180 = 2\§

x =35 and 2IS

b) tan x = =0.700: vse 180 - 35

\80 - 35S = I4S
I4S 4+ \R0 = 325

x = \45 and 329
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Sketch the graph of y = tan x° for 0 < x < 360.

Show clearly where the graph crosses the x-axis and mark the values of x where the graph has

asymptotes.

41/

180 2 360

it <l btk

x (degrees)

(2 marks)

The to.nau\t qraph crosses the x-axis at x = O, 180 and 360

Tk has vertical o.svmp‘totzs at x = 90 and x =270

Each branch tnereases From bottom Lzoc.‘k to top r'\akt, re.pe.od:uxs

e.ve.ry \%0

A vertical asympkoke is o Line that the Sro.pk o.pproo.c.he.s while cts values arow

o o
without bound. Here tan x = sin x < cos x s und@.oci.l\c.d. ot 90 and 270 becovuse cos x

= 0. 0o not Joen the branches across those Lines

Solve 5sin x° = 2 for 0 < x < 360
Give your answers correct to 1 decimal place.
°

S sin x 2
(-]
S SN X2 o.4 S

[~
x su\'l(o.q) =236

Second solution b:j symmztrji \R0 - 23.¢

x = 23,6 and I1S6.%
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n You are given that sin 40° = 0.643 correct to 3 decimal places.
Using the symmetry of the graph of y = sin x°, write down the two solutions of
sinx® = 0.643 for 0 < x < 360

Give the angle solutions to the nearest whole degree, using the supplied approximation.

y

90 180 270 360

x (degrees) (2 marks)
One solution ts x = 4O
The sine Sro.pk s symme.tr:.c. o.bout x = 90, s0 the second solution

s 190 - 4O = \40O

2 =40 and x = 14O

n Solve cos x° = =0.3 for 0 < x < 360
Give your answers correct to 1 decimal place.
°
cos x = =0

(3 marks)

©
x = cos\(-0.3) =101.5
The cosine Sraph s s:)mmetr&.co.L abovt I%Oo, so the other solution is 360 - \01.5

x =\071.5 and 2.52.5
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m You are given that cos 60° = 0.5
a. Find all the solutions of cos x° = 0.5 for 0 < x < 360

b. Find all the solutions of cos x* = -0.5 for 0 < x < 360 (3 marks)
a.) One solution s x = ¢O. The coscne Sro.Pk s sjmme.tr:.c. abovt x =180, so the other
is 360 - €O = 300

b)cos X = -0.5 when x = 180 - €0 = 120 and x = 180 + €O =

240

m a. Sketch the graph of y = sin x° for 0 < x < 360, marking the values where the graph meets the x-
axis.

b. You are given that sin 35° = 0.574 correct to 3 decimal places.
Find all the solutions of sin x° = -0.574 for 0 < x < 360

Give the angle solutions to the nearest whole degree, using the supplied approximation.

y

90 180 270 360

x (degrees) (4 marks)
o) The sine curve passes throuak (0, 0), reses £o (90, 1), Fotls ’ckroush (180, 0) to
(270, =1), then returns to (3¢o0, 0)

b) sin x is ne.aoutive. between 180 and 36O
b) The solutions are x =190 + 35 = 2\S and x = 360 - 35 = 325
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m The curve C has equationy = 2 sinx* + 1 for 0 < x < 360
a. Write down the coordinates of the maximum point of C.
b. Write down the coordinates of the minimum point of C.
c. Write down the coordinates of the point where C crosses the y-axis.

d.Solve2sinx®+ 1=0for0 < x <360 (5 marks)
o.)s:.nx=lo.‘(:3:.=‘|0

=2X1+1I=9
(10, 3)

b)sanx=-la.tat.=2.7o

=2x(-\)+1= -

(270, -1)

c.)x=03we.sj=2.xo+|

(o, V)
4)

[~
2 sinx +\ (o}
o

=l %2 sin x -

I -1, 22

2
sin 30° = %,‘ sine s Abamt&vt between \80° and 360°
190 + 30 = 210
340 - 30 = 330

% = 210 and 330
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