1.

Chapter 9 Trigonometry

(a) Solve tan(a + 45°) =— T for 0°< a <360°.

oL +45°z 4an' () 45 L K495 g 405

- A
= 365.3 31- -
For ‘neso.-!we, j
oL+45 = 180 - 35. 3 360- 35.
days = 1447, 3203

d = qq.‘-l-, 234.%

(b)(i) Show that siné—l — siné+1 = asecze,where aisa

LH.S = siyO+1- 900+

ginfe -\

- 2 —

———_-—- Py
-(l-smo) cos’o

[3]

constant to be found.

[3]
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1
sin3p—1  sin3p+1

.. — _ T = '
(ii) Hence solve =— 8for— - < ¢ < radians.

g\
J18ec’3d = 48 -T &3¢9 £ [5]
Secz3¢ =4 ‘ A
8
coszsqi =-,“- 1—"_"0
|
cos3$ =f'-—‘{
=-L o
. or G083$=-7 /\T
0839 = . ‘T
cos39 "..(L For neqetive,
3 ‘f;:_s ;1 s¢=1-1,"ﬂ+'—‘;-
3¢ ‘?)- 3 = _2_11 ’-2;—"
$ -1 ,-T y
1’ 79 ¢ =28 -0
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w|§
S
w|g‘°
0

The diagram shows the graph of f(x) = acosbx + cfor0 < x < 87“ radians.

. Explain why f is a function.

mang 4o one mapping 1]

. Write down the range of f.

E¥SES [

Find the value of each of the constants a, b and c.
C=-2 [4]

o=3
b=3
l'
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3.

4.

(a) Write down the period of 2cos— — 1.

3
1080 [1]
(b) On the axes below, sketch the graph of y = 2cos% — 1. for -360°< x <360°
[3]
A
______________________________________________________________________ £ 1 IS N S S S
24

(a)(i) Show that —— — —— = 2cot’®.
[3]
[.H.8 = Sed@+ -sef® +1
sec'® -\
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5.

(a) Solve tan 3x =— 1 for — % <x< % radians, giving your answers in terms of
- - ¢3%g¢ 8

3 = +on'(1) B 4]

3w =71, "]
= -%‘ )'3,_-‘- )-ﬂ

(b) Use your answers to part (a) to sketch the graph of y = 4tan3x + 4 for
— % <x< % radians on the axes below. Show the coordinates of the points

where the curve meets the axes.

3]
| | i | |
)

| |
2 L
L SN ‘1’ s
| 0 | |
| I I |
| | | |
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6. (a) Solve 3cot’x — 14 cosecx — 2 = 0 for 0°< x <360°.

! 0 [5]
3 (cosec ¢ -1)-14cosecx - 2=

3cosec'x -3-)ucosecac-2:=0
acosec’ac -1ycosec - 60

3>*<‘ ' ¢scosecoc+) (cosece-5)=9
17\g 15

.1 or cosecx=%
cosec = -3 ‘
s = —
gindt =-3 5 ;
(reject) x = 8 ()

= 1.5,180-1-
= “.5.’ ‘6805.

. 4 4
(b) Show that ﬂﬁl = tany — 2 cosy siny.

‘ [4]
L.H.S 5( sin°3 -cos’y )(sins/)c:)szgj

coty
2 2
= sinY _ cosY
coty coty p
sinyx iKY _ cesy X siny

- —
v o

- {-ong ¢ t-co.'?g) __wsss'\“'ﬂ

]

= tany - cosy sin3 - cosy siny

= fany - 2cosysiny ¢shown)
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. (@)The curve y = a sin bx + ¢ has a period of 180°, an amplitude of 20 and
passes through the point (90°, -3). Find the value of each of the constants a, b

and c. b= 360 _2
180

a= 20

[3]

y=20 Sinax +C
-3=208M180+C

-3 =C

(b) The function g is defined, for -135°< x <135°, by g(x) = 3tan% — 4.Sketch

the graph of y = g(x) on the axes below, stating the coordinates of the point
where the graph crosses the y-axis.

[2]

>
~135° 0 / 135° X
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8. Solve the equation.
a. Ssec’A + l4tanA — 8 = 0for 0° < A < 180°,
scdatA+et) +194an A-8=0 [4]
stan A +5 & 14 tanfA-8=0o
§+an A +1u+an A-3=0

(5tan A-V) (\-anA-\-s)=o

tan AL ov ton A=

> A< tad (3

-
A= 1 )
far (g) = #1-6

= 1.3 %“ e,

A-= \080"\

b. 5sin(4B — ) + 2 = 0 for — - < B < -~ radians.

4 = 4
KL T "
s’m(‘l&-]ss_)g-}. T £ < ”
. angn-I¢ T
%-%:siﬁ (.;.) 2

= 0.4\2 s A o
Tor ‘netja-\-.tve, u ,
48 -1 - -o.ui2,-M+0.412
y - -0.412,-233

48 - -0.0193,-2.34
B ._o.004825,-0-585
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9. (a) Write down the amplitude of 1 + 4 cos(5).
4 [1]

(b) Write down the period of 1 + 4 cos(%).
1080 [1]

(c) On the axes below, sketch the graphof y =1 + 4 cos(%) for-180° < x <
180°.
[3]
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1

ec’0
= Sec u.
(1+cosec 8) (sinﬂ—sinze)

10.(a)(i) Show that

LA.S- ! — [4]
(14 L Ysin® (1-8n0O)
sin0
L
sin® Y-smo+ LA
sne®
s _L_x _';—
Sin® I-Si\'\ao
8n0®
. ‘ 1
= 1 x sn®@ _ _1_ -_1_ -:=8cC@O
sSing |-8in® 1-6in0 €O Cshown)
(ii) Hence solve (1 + cosec 8)(sind — sin'0) = = for — 180° < 0 < 180°,
[4]
1 __3
sedo 4
2
gec® =4
3
2 3
c0osO® = =
y
co8® = * E
2
coso= & or C°5°=’g'
2
o= 03‘ 3 :F..T Q‘HVQ
3 ff) neqative,

) : 30,-30 @ =150,-1%0

180

. o
-86 T |c.
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(b) Solve sin(3¢ + ZT“) = cos(3d + 2—;) for0 < ¢ < 2T“radians, giving your

answers in terms of m.

‘on €3¢ + .83'!) =1

3¢+ 2X . 4an €0
3

o ¢3¢ & 2N

[4]
30+ 2T ég“
“—}‘4 ‘ 3 ~ 73

s \A-.
.T) ¢

= 6T qT
'3 279
qT
3¢='§‘% )%‘3"6’
=-6T _ 3T« ﬂ
P T
¥
(veject)
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11. (a) Write down the amplitude of 2cos < — 1.

2 [1]

(b) Write down the period of 2cos = — 1.

l0go [1]

(c) On the axes below, sketch the graph of y = 2cos % —1for— m<x < 3m

radians.

[3]
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12.(a) Given that 2 cosx = 3 tanx, show that 2sin’x + 3sinx — 2 = 0.

2¢082 = 3 SINIC &

2 (1-gimoc) = 38MF

gn % - 3sina =0

2-2 o
3., 438027
agin 2+ 35T o)

(b) Hence solve 2 cos 2a + ) = 3tan 2a + ) for 0 < a < m radians,giving

your answers in terms of . 0 {200 KT
2gin’oc + 3gNX -2 =0 T M
(28inoe -1) (8inx +2)=0
28N =\ gin =-2
SinX = -;.-
g\n (D.OC-\'%’) =-2

cregect)
S|A. 2B osin()
T 4 T
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13. (a) Show that T£90% = 1 4 sec .

CoOSX

LA.S=sinx » L
coS ¢ y~-c08X

\- con

co8t C\- cosﬁﬁ

"L‘ cg)'{)( 1+ ccsx)

cosac C\“/d

= | +sect
=1 4
Cosc ¢ shown)

[4]
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(b) Solve the equation 5tan x — 3cotx = 2 sec x for 0° < x < 360°.

COC = [6]
§sinx _ 308X . 2

.2 9
6sinoc -3Cc08SX 2
CO8C SinX cosoC

5 Sirtoc 3608 % = 2810
B -3 C1-8in) = 280X
53N -3 + 38&\‘:: -a8inxt =0
] 8in 9 - 28I - 3=0

(48inx -3 (28X +1) =0

S‘hx = ‘%" sindC = -.%
o =l
oCc .-.-.3‘\:\‘(%) X = 8in CJ,:)

'-S’\(A" = 48.G,131-4 - 30
T oXive
1-01‘ ’fleg )

2= 18G + 307, 360-30
= 2\6 ) 330
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