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Chapter review

1 a  sin40°cos10°—cos40°sinl0° 2 As cos(x—y)=siny

) ) 1 L S .
= s1n(40° _ 100) —sin30° = — COSXCOS'y smxsiny ‘ sin y ( )
2 Draw a right-angled triangle,

b LcoslS"— Lsin15O

) 1
where sinx =—
V2 V2 Vs
= c0s45°cos15°—sin45°sin15°

1
=co0s(45°+15°) =cos60° = 3

1—tanl15° B tan45°—tan15°
1+tanl15° 1+ tan45°tan15° 0

= tan(45°—15°) = tan30° = ﬁ Using Pythagoras' theorem,
2
a2=(J§) =4 = a=2
2
So cosx =—
Vs
Substitute into (1) :
lcosy+isiny— sin y
V5 V5
= 2cosy+siny=\/gsiny
= 2cosy= siny(\/g - 1)

siny\

= L—tan (tan =
N G

2(J§+1)
\/g—l)(\/gﬂ)

=2(x/§+1)=\/g+1
2

cosy

= tany=(

4
I 1 1
3 a tand=2, tanB=— sincey=—x——
3 3 3
b The angle required is (4— B).

Using tan(4— B) = tand-tan B

1+ tan Atan B

1+2x1 3

— A-B=45°
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4 6 a
X (6 -30°)
\ @3)
= ﬁ3 |
B
© +30) 4 12
4 4em ‘ sind=3,cosA=% sinB=-=,cosB=L
59 5 13° 13
Using simB _sinC i sin(4+ B)=sin Acos B+cos Asin B
b ¢ 3 12 4 5 56
sin(6—30°) _ sin(6+30°) :ngJrng:g
4 5
= 5sin(d—-30°) =4sin(d+30°) 2tan B
= 5(sinfcos30°—cos#sin30°) i tan2B= 1—tan® B
= 4(sin@cos30° + cos #sin30°) o 2x5 2
= sinf@cos30° = 9cosPsin30° - 1_(%)2 S
- sin0_9sin30° — 9tan30° 5 144120

cos®  cos30°

W3

= tan0:9><?=3\/§

X =
6 119 119

b cosC= cos(180°—(A+ B))

) =—cos(4+ B)
5 As the three values are consecutive terms o
of an arithmetic progression, = —(cos Acos B —sin Asin B)
sin(@—30°)— /3 cos @ = sind — sin(6— 30°) _ (4,12 3 5)
: : 5 13 5 13
= 2sm(0—30°)=sm0+x/§cos€ 33
= 2(sin@cos30°—cos #sin30°) =55
=sinf+ \/g cos@
= V3sin6—cosd=sind+3cosd 7 a cos2x=1-2sin’x

= sinH(\/g—l)zcosé(\/gnLl) =1-2 2 2:1_§:_§
Ao (ﬁJ 5 5

= tanf=
V31 b cos2y=2cos’y—1
2
Calculator value is 6 = tan™' 31 =75° o3 42 z(ij_l _43
V3-1 Ji0 10) 5

No other values as @ is acute.
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7 ¢

]

tany=%

tanx =2

. tan x + tan

i tan(x+y):—y
l—-tanxtan y
_2+§_§=7
=14

. tan x — tan 2

ii tan(x—y)=—y=i=1
l+tanxtany 3

As x and y are acute, and x > y,

X —y is acute

Sox—y= g [it cannot be %tj

8 a sin(x+ y)=sinxcosy+cosxsiny

—1l,1_5
_2+3_6

Ssin(x —y) = 5(sin xcos y —cos xsin y)

=5(4-4)=5xi=4

SIn X Cos y
cosxsin y

9 a \/gsin20+2sin20:1
J3sin20=1-2sin’ 0 = cos 20
sin26 1 1
———=—F= = tan20=—F
cos26 \/E an \/E

@ Pearson

tan29=i,for0<29<2n
NE)
2= % g1 T
6 6 12 12

cos26 =5sind
= c0s20—-5sinf=0
= 1-2sin’ - 5sind=0
= 2sin*@+5sinfd—1=0
a=2,b=5andc=-1

2sin’ @ +5sin@—-1=0

Using the quadratic formula

—5+4/5 = 4(2)(-1)
2(2)

54433

4
sin@=0.1861, for -n<Od<n

sinfd =

sin @ is positive so solutions in the first
and second quadrants

6 =sin"0.1861, t—sin'0.1861
0=0.187,2.954 3 d.p.)

cos(x —60°) = cos xcos 60° + sin x sin 60°

1 3.
=—CoSX+—sinx
2 2
) 1 3.
So 2sinx =—cosSx+—sIinx
2 2

N 1
=|2—— [sinx=—co0sx
2 2

= tanx = > —lx 2 _ 1
2-8 2743 4-3
1 :

tanx = =0.44 (2 d.p.), in the

4-3

mterval 0° <8 <360°

tan x is positive so solutions in the first
and third quadrants

x =23.8°203.8°
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12a cos(x+20°) =sin(90°—-20° - x)
=sin(70° - x)
=sin70°cosx—cos70°sinx (1)
4sin(70°+ x) = 4sin70°cos x
+4cos70°sinx  (2)
As(1)=(2)

4sin70°cos x +4cos70°sinx
=sin70°cosx —cos 70°sin x

5sin x cos 70° = —3sin 70°cos x

tan x = —2tan 70°

b tanx=-2tan70°, for 0°< 0 <180°

tan @ is negative so the solution is in the
second quadrant

x=180°+tan™" (—%tan 70°)
x =180°—tan"'(—1.648)
x =180°—(-58.8°)=121.2°

13a Draw a right-angled triangle and find
sine and cosa.

9 ;

a []
4
= sina =%, cosa=4%
3sin(f@+a)+4cos(f+a)

=3(sin@cos o +cos fsin o)
+4(cos@cosa —sinfsin )

=3(4sin @ +cos )
+4(4cosf—2sin0)

=L2sinf+2cosf+Lcosf—1sind

S cosd =5cosd

Solution Bank
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13b cos(x+270°)

=cosx°c0s270° —sin x°sin270°

=(-0.8)(0)-(0.6)(-1)
=0+0.6=0.6

cos(x +540°)
= c0s x°c0s540° — sin x°sin 540°
=(-0.8)(-1)—(0.6)(0)
=0.8-0=0.8

14a One example is sufficient to disprove
a statement. Let 4 =60°, B=0°

sec(A4+ B) =sec(60°+0°)

=sec60° = ! =
cos 60°
sec A =sec60° = ! =2
cos 60°
sec B =sec0°= ! =1
cos(0°

So secA+secB=2+1=3
So sec(60°+0°) # sec60° +sec0°
= sin(4+ B)=sec A+sec B is not true
for all values of 4, B.

b LHS =tanf+cotf
_ sin@ +cos€

cos@ siné
_sin’@+cos’ @
" sinfcosd
1
1sin20

Using sin” @+cos’ @ =1, and
sin26 = 2sinfcosd
2

sin26
= 2cosec260

= RHS

So LHS =
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15a

16 a

) 2t )
Using tanZQELf with 9=
1—tan“ @ 8
T 2tan §
= tan—=——-—
4 I1-tan”§
Letz‘=tanE
8
Sol= 2t2
1-¢
= 1-*=2

= 2 +2t-1=0

2448 2422
= = =
2 2
=—1£2

T . T . ..
As 3 1S acute, tang 1S positive,

SO tang=\/§—l

3n (
tan—=tan| —+—
8

1+(4 ?)= 2
1-(V2-1) 2-2
\/5(2+\/5)

(2—\/5)(2+\/5)

=£(2+x/5):\/5+1
2

S S

Let sinx—+/3cosx = Rsin(x — @)

= Rsinxcosa — Rcosxsina
R>0, 0<a<90°
Compare sinx: Rcosa =1 (1)
Compare cosx: Rsina =\/§ 2)
Divide (2) by (1): tana =~/3
= a=60°
R :(x/§)2+12 —4 = R=2

So sinx — \/5 cosx = 2sin(x —60°)

L n} tan 4 + tan §

I—tan 4 tan §
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16 b Sketch y =2sin(x—60°) by first

17 a

translating y = sinx by 60° to the
right and then stretching the result

in the y direction by scale factor 2.
36;0/ 3000 200 / 60°  240° \1600 x
J3

iy )

¥y

(5]

Graph meets y-axis when x =0,
..y =2sin(=60°) = -3, at (0,—x/§)
Graph meets x-axis when y =0,
i.e. (-300°, 0), (-120°, 0),
(60°, 0), 240°, 0)

Let 7cos26+24sin20 = Rcos(20—- )
= Rcos28cosa + Rsin28sina

R>0, 0<a<§

Compare cos26:Rcosa=7 (1)
Compare sin26:Rsina =24 (2)
Divide (2) by (1) :tanay =2

= a=1.29
R*=24+7" = R=25
So 7cos26 +24sin 26 = 25cos(260 —1.29)

14co0s26 +48sinfcos
4(1+00520\

5 ) +24(2sinHcos )
=7(1+cos26)+24sin26
=7+ 7c0s260+24sin26
The maximum value of
7cos26+24sin26 is 25
(using (a) with cos(260—-1.29) = 1)

=1

So maximum value of
7+7c0s20+24sin20=7+25=32
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17 ¢ Using the answer to part a: ., 0 Csing
Solve 25¢08(20—1.29)=12.5 19a s> -=2sin
cos(20-1.29) =1 _
( ) =1 1 cos@zzsine
20-129=-2, % ,
33 1-cos@=4sind
020.119902..., 1.167099... 4Sll’l€+COS€=1
0=0.12, 1.17
Let 4sin@+cosf = Rsin(€+ )
18a Let1.5sin2x+2cos2x = Rsin(2x+ ) =Rsinfcosa + RcosOsina
= Rsin2xcosa + Rcos2xsin So Rcosa =4 and Rsina =1

T Rsina 1
R>0,0<a<— =tang =—

2 Rcosa 4
Compare sin2x:Rcosa=1.5 (1) a=tan"'(4)=tan"' 0.25=14.04 (2 d.p.)
Compare cos2x:Rsina =2 () R =4+1 =417
Divide (2) by (I):tana =5 4sin6+cos O =17 sin(0+14.04%) = 1

= a=0.927

R =2+15 = R=25 b 17 sin(0+14.04°) = 1, for 0° < 0 < 360°

. 2
b 3sinxcosx+4cos” x sin(6+14.04°) = % =0.24 2 d.p.)
17

3 .. 1+cos2x
=—(2sinxcosx)+4| ——

2 2 6+14.04° =sin"' 0.24 = 14.04°, for
=3 oyt 24 2 cos 14.04° < 0 +14.04° < 374.04°

g 0+14.04°=14.04°,165.96°,374.04°
EEsin2x+2cos2x+2 0=0°151.9°360°

20a 2cos@=1+3siné
So 2cos@—-3sinf=1
Let 2cos@—3sinf = Rcos(f+ )

¢ From part (a) 1.5sin2x + 2cos2x
= 2.5sin(2x +0.927)
So maximum value of

1.5sin2x+2cos2x=2.5x1=2.5 So Reosg — 2 and Rsing =3

So maximum value of Rsing 3

3sinxcosx+4cos’x =2.5+2=4.5 Reosa 473
a=tan"' () =56.3° (1 d.p.)
R*=2"+3"=13

R=+13

=Rcosfcosa—Rsinfsina

So 2cos@—3sinf = \/Ecos(0+56.3°) =1
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20b +13cos(f+56.3°)=1, for 0°< 6 <360° 21d LHS =1+2c0s260+(2cos’260 1)
_ 2
cos(6?+56.3°)=L, =2c0s26+2cos” 26
\/E = 2c0s26(1+cos26)
for 56.3°< 0+56.3°<416.3° = 2c0s26(2cos’ O)
6+56.3°=73.9°,286.1° (1 d.p.) = 4¢os? Ocos26 = RHS

0=17.6°,229.8° (1 d.p.)

. 2
1 1 1 22a LHSE1 cos2x _1-(1 2s;n x)
21a LHS X I+cos2x 1+(2cos” x—1)

cosf@ sin@zisin26’ 2 gin’
’ = sm2x = tan’ x = RHS
=— =2cosec2d= RHS 2cos” x
sin26
b tan’x=3

tan T+ tan x tan T —tan x
b LHS = 4 - 4 tanx=i\/§,for —n<x<n
I-tanftanx I+tan%tanx

T 2%

tanx =3 =>x=—,——

:1+tanx_1—tanx 3

"~ l-tanx l+tanx tanx = — 3:>x=_£’ﬁ

(lthanx)z—(l—tanx)2 33
= 2 m W 2w
(l—tanx)(l+tanx) X=—?,—E,E,?

(1+2tanx+ tan’ x)

1= tan’ x 23a LHS =cos*260-sin*26
_ 2 ) 2 )
(1 2 tan x + tan’ x) = (cos 260 —sin 29)(005 260 +sin 20)
- 1—tan® x = (cosz2ﬁ—sin220)(l)
— _dtanx =cos460= RHS
1—tan® x
_» 2tan x b cos46 =, for 0°< 460 <720°
- “U-tan’x 460 =60°,300°,420°, 660°
=2tan2x = RHS 0 =15°,75°105°165°
¢ LHS E(s1nxcosy+c?osx51ny) . ria LHS = 1—(1-2sin’ 6)
X (SInxcos y —cosxsin ) = o sinOcosd
=sin’ xcos” y —cos’ xsin” y 25in2 0
= (1-cos” x)cos” y " 2sinfcosf
_ 2 1_ 2 :
2 2cos xg cos” y) _ siné — tand— RIS
=C0S” y—CO0S xCcoS” y cosd

2 2 2
COS" x+C0S xCos" y b When 6 =180°, sin26 = sin360° =0

= cos” y—cos’x = RHS and 2—2c0s360°=2-2=0
therefore & =180° is a solution of the
equation sin 26 =2 —2cos 26
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24 ¢ Rearrange sin26 =2—-2cos?26 to give 2 a As LZOAB=Z0BA= ZAOB=n-20, so
2(1-cos20) | /ZBOD =26

sin 260
Using the identity in part (a) gives
2tand =1

:>tan0:%, for 0 <8 <360°

0 =26.6°,206.6° (1 d.p.)

Challenge

1 a Using cos P+cosQ

E2cos(P;Qjcos(P_Qj

2
and sin P-sinQ OB =1
E2C0S(Lstin(P_Qj OD =cos26
2 2 BD =sin20
LHS = $0820+cosdo AB = 2c0s6
sin26 —sin46 BD BD
(60} (20} sinf=—=
2cos 7 cos 7 AB  2cos@
= 60\ (-0 So BD =2sinfcosf
Zcos| - Jsin| — = But BD =sin26
_ 2c0s36cos f So sin28 = 2sinfcos
_200536’sin(—0) b AB=2cos
- ‘COS% — _cotf AD = (2cosB)cos = 2cos’ &
sm(— ) OD =2cos*0-1

From part (a) OD = cos26
So cos280=2cos’ -1

b LHS = cosx+ 2cos3x +cos5x
= c0SS5x +cosx +2cos3x
=2cos(6—X\ cos(ﬂ\ +2cos3x
- L 2J L 2J

=2co0s3xcos2x+2cos3x
= 2cos3x(cos2x+1)

= 2c0s3x(2cos” x)

= 4cos” xcos3x = RHS
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