Solve, for 0 = x < 180, the equation,

cos(2x+ 15)=0.3

Give your answers to one decimal place.

2> 4156 = cos' (0.3) P
&
Lx + |5 = 72.‘5%/ L3337 46
x> = 2%.3° 136.2°
P
2 Solve, for 0 < @ < 180, the equation, i - \36
s )
sin(30 - 15)=0.7 2“"’ o>

Give your answers to two decimal places.

30 - (S = S}n—l(o,"r>

\

A,«.L',L.L/vi /35.60/ Zf—OL/-,(,,L: 1,475".46

o 4 (-]
9.8 ,50.17 , 139 “o/ 170.17

[ —

/ PSS —
3 Solve, for —180 < # < 180°, the equation, ?,a%r o
AN A
tan(§ + 30) = -2.5 % \%°
Give your answers to one decimal place.
- ¢
B +30 = €tan (‘,2,5)
6 +30 = —68.2 , [/ 8
- o >
6 =-99.2° , 283

4

Solve, for 0 <x < 360°, the equation,

Scos(x —40)=2

Give your answers to two decimal places.

2
cos(x —«40) = —5

T -¢4o = 66.?20/ 293.638°

x = 106.42°, 333.58°

—_—
et

20 - AC>



5

Solve, for 0 = x < 360", the equation,

tan’(x) = 3

Ean x = 15

‘6@./&. 7,—’:—(3_

Can z = J,3-

xX =

° > 4 o o
= 60, 240 x = -60, 120, 360

B

o o [~ o
= 60, (20, 240, 300

—_— — T

(a) Show that the equation

2sinx=TJcosx + 5

Can be written in the form

2cos’x+Tcosx+3=0

(b) Hence solve, for 0 <x < 360°, the equation,

2sinPx = TJcosx + 5

3

Cos”  + SiA"x = |

S <
v\ > = | — CosS —x

2.1 -cosl.L\ = 7 cos x + 5

1

2 — 2 cos L T cos = +t 5

2 Coslx + 7cos.:z, + 3

o:
b QLcostx + T ccosx + S = 0O
(‘1 cos o *F ')(\Cos 3;-1'3> = 0
Cos x = /(f_, Cos x = - 8
x =120, 240" X ne sel-




7 (a) Show that the equation

6cos’x =4 —sinx

Can be written in the form

6sin’x —sinx—-2=0
(b) Hence solve, for 0 <x < 360°, the equation,

3
6cos’x =4 —sinx
: . . (6)
Give your answers to one decimal place where appropriate.
- T _ -
e/ 6( /! — sin 7{,) = &4 - Sin x
- .
6— 65Sin" o T L — siax
.2 .
0= 6 Saa - sinx -2
b/ (\3 s’mx‘l.)(‘lssnx{-l}:o
‘ - 2 : —
sin x = /3 DX = ""—l;_‘
o o o o 6
x=41.8 ,138.2 x = —QO, 2/0 , 33°
(=4 o =4
== Wl g~ , 1392 2¢07, 336"
e y /
8 Find all values for x in the interval 0 < x < 360°, for which

2cos’x — 3sin’x = 14cos x
Give your answers to one decimal place.

2 cosx - 3(l —cos"x) = I cos o
9~C0517—F3‘+3C—051 = Y4 cos =
Scos" >~ —lhcosx - 3 = O

(5&0&1"1))((_051—1)30
Cosx:-(/_ Coqx:z \ ¢
) sov’
X e
o >
x= 106/).5, 258.§




9 (a) Sketch the graph of y = sin(x — 30) for x in the interval 0 <x < 360° 2)
(b) Find all values for x in the interval 0 < x < 360°, for which

sin(x — 30)=0.3
4)

Give your answers to one decimal place.

A‘g

T N

[ A\

VYV

AN EE

, NS

sin (x-30) = 0.8

()

2 - 30 17.5°, /62.8°

> = #‘7-50/ /72.50

——

10 Find all values for x in the interval 0 < x < 360°, for which

3tanx =4sin x
oS I

Give your answers to one decimal place where appropriate.

3 St = Y siax

cos x

Bs'\Aj’zL\»S‘/\‘j;,(_OSDL.

O = U Saxcos — dax

o = S’\Aac.(\t—rc.osx. - 3\,

3
S/n x =0 cos x = /‘f
o o ° o
=0, |80 > =4ly , 3186
—_ T —_ —_

ﬁanaa: E-,—/L’x‘_



11 (a) Show that the equation
3sin 2x tan 2x = cos 2x + 2

Can be written in the form
4cos’ 2x +2cos 2x—-3=0
4)

(b) Find all values for x in the interval 0 < x < 180°, for which
3sin 2x tan 2x = cos 2x + 2

Give your answers to two decimal places.

(6)

2 SA2x s Snlx = cos2Zx + L
D> X
R a2 - oy 2% + L
CosS 2>
R — 1
2N 21 T Cos 2%+ 2 contax
'3>(:l —-C-OSLZxB = c,osl'Lac-—v?,cole-

R — Ddwstrx = Cos® T x + ¢ oy T

O = Q—caslzx—l' 2 cos2x - 3

l;); Co05 22 = ’/‘l’dl/z Lo)zx:_l'\ﬁ
o -]
2x = 41.35, 3/0.6S no sels

2 =24-78°, 155.3L°

———




s o

12 (a) Show that the equation ‘6 -~
1 +cosx=3tanxsinx anx - (oS
Can be written in the form
4cos’x +cosx—3=0 )
(b) Hence solve, for 0 = x < 360°, the equation,
l +cosx=3tanxsinx
. . . (5)
Give your answers to one decimal place where appropriate.
I X
a/ | + cos x = 3sin X
(oS
e — N la X . —l r X
Losx + Cos 2 = £ 5,4 s sialx T ] - Cos x

Ccos c051)c = 3(}—60512,)

2
oS x + CoS X = 3 - R c(os

2
LhcoS > + tosx — 3 = D

S
N

CQL cos =x _3>(\605 x’/—/)

Cos x Cos x = —|

\1
\Y:\w

—
——

2= Y4l 3/8.L° L= )80
p——i




13

(a) Show that R
6cos @ + Tsinf — 8

1—2siné = 3sinf =2
(b) Hence solve, for 0 = 8 < 360°, the equation,
6cos @ + Tsinf — 8 = 2cosf — 2

1—2sin@

C))

3

b( 1 —sin*6) 7 sia6 -3

1

Y
)6 =(—sin 6

[”2-3)'&5

6_65;/,1(9 +73)'4¢9 - £
/_ Z S/'/I.ﬁ

—6s5ia b +Tsiad — 2 X =1
1—25;%_@ x - |

6 5)419’7554& + L

2 san 8 -/

(Lsiad -1)(3520- 1)

(2 siao /]

R =& -2

b/ 2 =B - 2 = 2 (s -2
D <o & = ) (o0sB
3 s O - 2
s 6
R et =L
Can @ -’—'%—-




14 (a) Solve, for 360 = & < 720, the equation,

3cos@=8tan @ (5)

The first four positive solutions, in order of size, of the equation

cos(2a +50)=0.7

are ai, a», a; and aq

(b) To the nearest degree find the value of aa.

@

a R cosH = B a6
s o6
3 C,O.Sl 6 = % 3\(\6
3(| - 33(\16) = % sn b
I -3sat®d = 4 b
O - 3%\015 LI - 3
(~3 in 6 ~))Lw\e+3)
S’.AG’% SN 6= 73
>< r\o) L Q
RSy
0= )7.5°/ /60.5‘3377,.9;520.5"’
4 = 3795° 520.5°
—_——— e
b/ cos (20 + 50) = 0.7
2a t 50 = 485.57, 3143 , 40557, 6743,
76 5.57

la = —Y4.43 264.43, 35557, 24.43, 7)5.57

Lo, = 115.87
a, - 358’

—




15  Solve the equation tan’2x — 3 = 0 giving all the solutions for the interval 0 < x < 360°

6@/!11)6 - 3
*

Ean 2x =

I3

° o o — ) 6 © N
Ax = 60,240, 420, L00° 2z = -0 1.5°% 3006 yso 46o
o
X =36, 60°% 125°,160° 2167, 240", 300, 330"
7 7 7 / 7 7 7
prm— p—— —_— — — —_——— —

16  Givencos(75°) = Y0 —V2 — 2

and sin (75°)= YO+ V2

Show that tan? (75°) can be written in the form a + b V3

Fully justify your answer.

ban & = 322

=
¢
[4

-t
c
»
I
_4\

Lan 75 =

- {c+J2

\

o~

= 243

Lon 75 = (2 +852)2+83)

i

Y + ¢§3 3

W

7t 43




17 P(a, b)
T
t f t 0 t 1 —
e 7 ko -0 O (k% 70 46 X
._—((, ——

The graph shows part of the curve with equation y = 4 sin x°

The point P is a maximum point on the curve with a being the smallest negative value of x that a

maximum OCCurs.

(a) State the value of @ and the value of b. 1)

(b) State the coordinates of the point to which P is mapped by the transformation which
transforms the curve with equation y = 4 sin x° to the curve with equation

(1) y=4sin(x+28)

(11) y=4sin (3x) (2)

(c) Solve, for 360 = 8 < 720°,

4 sinf =tan @
Give your answers to one decimal place where appropriate. (5)
a/ a= - 90 b= ¢
b) 1/ (\’HX! c!,)
N/ (-30,¢)
| \ 71
_ sin 6
C/ U sia® T S——pr
/ COSs YV
W20 csd = 506
sin ( (\ a.&b - [\ A
J,: g oS a - l/‘

t o

H=0,16D0,350,540  § = 765 754 ¢ 4355, S
X X T T

3¢ —

g = 360°, 435.5°, 5¢0, b4%.5°




18  Solvetan26 -1 =0 giving all the solutions for the interval 0 < & < 360°

tan 26 = |/

26 = 45, 725, 4055 §35°

& - 9_7_.5‘; 112.5° 2025  292.8°

19 (a) Solve 6sin”@ = cos 8 +4 giving all the solutions for the interval 0 < 8 < 360° 4)
(b) Hence, hence solve 6sin?26 = cos 260 +4 giving all the solutions for the interval 0 < 8 < 360°
(2)
o) Sin"8 = | - (o5t
6(1 —cos6) = cosp * ¢
b — bcos'B T (s b tH#
O = bcos' ) + Cos b6 - 1
O:(\lcos é—)X3wsb+2>
Cos & = 4 s & = - 27
6 = 66", 300° b= 13).8°, 228.2°
remsmsu—_ p— ) —
_ /] O lo] (o) _ o o o o
b/ 20~ 60, 300, 420,666 2= 131.8°  228.1° 4118 5882
_ 0 0 ] o) B o 0 ° )
6 - 50/1 )60/ 2’0/330 6 - 65'7 // Ilq’-’ / 2'%5.7 ) Z'7 q—‘l

c—
—

_ I T/




20 At 12 noon the temperature in Harry’s house is 22°C
At 6 pm the temperature in Harry’s house in 25°C

Harry models the temperature in his house, 7, by the formula

T'=A+ Bsin(15h)

where £ is the number of hours after 12 noon.

(a) State the value that Harry should use for 4. ady ———
(b) State the value that Harry should use for B. () —
(c) Using this model, calculate the temperature in Harry’s house at 9 pm. (1)

(d) Using the model find the number of hours in a day that the temperature will be above 23.5°C

(C))

*

LA

25= 22 + B sin (1)

c/

T = 22 +3 sm(:ss)

= 24| ° (3:5—3

d

23.5 = 221t 3 sin (\JSR)
¢

S (15k) = L5 1 "N\

ru\“

22t \ g

15 = 30, I50 19 ~—

W
ot
0

/o - 2 Wours aloove 23.S°




21 It is given that sin y = -0.2 and 180° <y <270°

Find the exact value of cos y

T C
. ‘ .
SIN W T T Cog 15 neaotae
S - <
, behueen 180 and 27
\
w5 ) -

P s
&Y
Cos Y4y = ———
S




22

Jacob has to solve the equation
3-sinx=1+2cos’x

where -180° < x < 180°

Jacob’s working is as follows: —
3—sinx=1+2cos’x
2 —sinx=2cos’x —
2 —sinx = 2(1 —sin’x) e
2 —sinx=2-2sin’x -
—sin x = —2sin’x 2 : -~ A
1 =2sinx 2sin X — > E =
sinx = 0.5 "
x=30 y, 150

(a) Explain the two errors that Jacob has made. @)
(b) Write down all the values of x that satisfy the equation

3—sinx=1+2cos’x

where -180° < x < 180° (2)

S

Jacob sl/\ou\.(ol not heve divided ’&’\/\mqgl«

ol
l°&\ QI DL Tl resulls A war 3-Q|'\';ll\j|
e  oapgwer  sin =0
@ “Q dh wov ‘PW\‘\ all soluReays for
SN X = 0.8 1IN Twe [onoye
lo/ Q\ 5§’\11 — /A = =

o
31N 1(‘23'\/\1 — |§ - o

S X = o i~ = = /\:(;_
° 4 o o
x =0, — |¥06 x-— 36 )so
—= — — =




23 Find all solutions of
6cos’x +Ssinx—7=0

where 0° < x < 360°

Give your solutions to the nearest degree.

S . —_
(1 —sia"x )t 5 sinx -7 =0
X 4
b— 6 siatx + 8§ sin o - 7 = 0
— . 2 . —
6 Sin X -+ 5 S, X - / — 0
. 1 * =
6 SN — 5 sin . —+ | o)
(35},« x’/)(\;)_s{nw*/) = 0
. S . - L
S’n X - 3 s),\' A - Z
0 0 _ 2] o
r = 19, |6/ 2= 30 , /50
e — 7 =
24 (a) Show that the equation
2sin’x = 4cos’x — cos x
can be expressed in the form
6cosx —cosx—2=0 3)
(b) Hence, solve the equation
2sin? 26 = 4cos?26 — cos 26
giving all values of @ between 0° and 180°, correct to | decimal place. (5)
.2 ~
L s = U ocos x — cos o
z — 2
2\ —cos ‘x'\, = 4 cos"x — cos x
2z =
L —dcos x = 4 (p3'X _— cos a
— [
2 - & cos X — Cos oc¢
- 2
0 T b cos’x — cosx - 2

6 cos’ 2B - 26 -2 =0

b/
{

_ 1
oS L6 = oS 26 =  —

w \N

(v - ° IS
L= 4g.2, 3l.%° 20= 120, 2¢0°

p=24 1°, 60", 1207, 1§5.9"




25

(a) Solve the equation sin’x = 0.25 for (0° <x < 360°

(b) Solve the equation tan3x=1 for 0° <x < 180°

3)
3)
a) sinx= f[0.25
/ e L
A
— ° o o
x =30, (50 Z=-30, 20 , 330
- — A e —
b/ (faw\ 3.1; = l
{
3x =

45,225, 405
x -

15°,78°, 1358°

—

26

(a) Show that the equation 5 — tanf cosf = 6cos’d

can be expressed in the form 6sin’x —sinx—1 =0

v A

(2)
y = b6cos*d
¥ =15 —tanf cosf
0 ¥ ¥ 0»
The diagram shows parts of the curves y = 6cos’d and y =5 — tanfl cos@ , where is @ in degrees.
(b) Solve the inequality 5 —tan# cosf > 6cos’d for 0° <6< 360° (5)
: - oL
o 5~ 516 g = (/- 5:a"0)
Los b
. _ A 5
5 — sin@ < 6 — 4 5in O
.o . -
6 sia B - s5:aA 0 - | - 0
. - { . 9 - - _,(-
b’/ s',\ 6 - -/?; S 1 3
- ® o - o o
B-30 , ISD 0*-19.5,199.5", 340.§
— ¢ X — 7
30 L Pc iSO

or 191.5< 9 < 2¢D.5°




27 (a) Solve the equation sin’x = tan’x for 0° <x < 180°

(b) Prove that 2sin x — cos"x + 1 = sinx

2+sinx

B))

3)

. . 1
o sintx = sinax
Costo
. —_ A }
Smlx cos'a = Sin
SATX (oy’X ~Sija'tk = O
Siat (Laslz -J)) =0
., )
ssnw-x = 0 oy 2 = |
S5a 2 = O oo x = f}
o o _ o o
2= 0, (50 =0 , 1¥0
: z + |
b/ 9- Jax — Coy X

Lt din X

D siax — (\ ‘3”‘13") +

A + i~

L siAa> —t 4+ sinse « |

P S\ X

1

s,f\ o> + l ‘.\’\x

2L+ A o

an 2 (s = 1)

W

S.n 2




28 (a) Sketch the graphs of y = 3cos x and y = sinx for 0° <x < 180° on the same axes.

(b) Find the exact coordinates of the point of intersection of these graphs, giving the answer
in the form (arctan a, k\fb), where @ and b are integers and £ is rational.

()

(O]

-

Ean 2 = 3

2
a'l

L \ '%.‘Ad.

9=
OK}\ ti8° g,
\

-3 M—:3QD&3L

b/ 5;4/‘. >x = 3 oy S

2 = arcban 3

o = 3

-

'6M J/: — —

l

W

Sin X = —
1o |
= %Jlo
1o

1abecsecton  at

(‘aro’ma 3, %ﬁo)




29

Solve the equation 5 sinx =3 cosx for 0° <x < 360°

o (3s¢)
e / =

30 Solve the equation 24 tanx + 5 cosx =0 for (0° <x < 360°, giving your answers to the nearest degree
24 Sia + S oy x = O
Co$ oL
2
24 sianx * 5 (osa =0
. . L
2-{/' Sen X+ 5(}—s,.4 x):o
. — 1 —
2"9’ sin Xt 5 S din X = 0
.1 . -
Ssiatx — 24 gnx — S = 0
: , )
2n 2 = § S X -~ — ‘—E
No sol$

—————




