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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise A, Question 1

Question:

Simplify each of the following expressions:
1
(@)1-cod 36

(b)5 sirt 39+5 cog 34
(c)sit A-1

sin 6
(d) tan 6

\Il—co§ X °

(e) cos X °

\1-cog B3A
() {1-si? 3A

(@ (1+sinx) 2+ (1-sinx) 2+2 cog x
(h) sit 0 +si? 6 cos @
(i) si”*t #+2si? 0 co? 6+co* 0
Solution:

1 1
(@) Assit  LH+cos LH=1

1 1
Sol1-cod SO=sit 30
(b) Assif 39+cog 39=1
So 5sif 39+5cof 3¢=5(sif 3¢+cod 39) =5
(c)Assift A+cod A=1

Sosit A-1= -cog¥ A

sin 6 _ sing

tang

(d)

sin 6
cos 6

_sinf] X €osf
s
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=cos

J1-cog x° (s x° sin x °

-— -— o
() cosx® = Tosx® T cosxe —tanx

1-co2 3a  \si® 3A sin 3A

[1-s? 3A ~ Vo2 aA — cos3a —tan &

(@ (1+sinx° )2+ (1-sinx°®)2+2 co¥ x°
=1+2sinx° +si x° +1-2sinx°® +si x° +2 co¥ Xx°
=2+2sif x° +2cog x°

=2+2(sif x° +cog x°)

=2+2

=4

(h) sit O +sirP 0 cod O=sirt O(sit O+cos ) =sirt 6
()si* 0+2si 6 co® H+co* H= (siP O+co? 0)2=12=1
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise A, Question 2

Question:
Given thai2 sin § =3 cos 6, find the value otar 6.
Solution:

Given 2 sind =3 cosd

sin 6 3
= 7 (divide both sides by 2 ca@j

cosf

So

2
3
2
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise A, Question 3

Question:
Given thalsin x cos y =3 cos x sin y, express tax in terms of tary.

Solution:

As sin x cosy=3 cosx siny

so8inx cosy = 3 cosx siny
COSX COSY COSX COS Y

Sotar x=3 tar y

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise A, Question 4

Question:

Express in terms of sifhonly:
(a) cog 4

(b) tar? @

(c) cos O tan 6

cos 0
(@) Tan o
(e) (cos 8—-sin 8) (cos +sin 6)

Solution:

(@) As sit 8 +cog H=1
So cog f=1-sir? 4

sir? 6 sir? 6

(b) tar 0 = 0L 0 1-si o

(c)cosO tané

_cost x sinf

cost
=sin 6
cos 6 cos 6 cod 0
=7 _ cosf _ —
(d) tang ~ = C0S 0 x sing9 ~ snd
sin 6
cos 6
cos 0 1-sir? 0 1 .
0 tang ~  sin @ Or:sin 0 sind

(e) (cos @—sin 0) (cos @+sin @) =co? H—sin? 0= (1-sin? §) —sik 6 =1-2sin? 6

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise A, Question 5

Question:

. . ... ¢ sin A ( \
Using the identities s A + co$ A= 1land/ortanA= _ - \ cosA#0 ] , prove that:
(@) (sinf+cosf) 2=1+2 sinf cosé

1 _ .
(b) sy —COSO=sind tand

1 1

(c) tan x + tanx — sin x cos x
(d)cog A-siP A=2cod A-1=1-2sit A
() (2 sinf-cosfh) 2+ (sinh+2 cosfh) 2=5
(H2- (sin@-cos@) 2= (sinfh+cosh) 2
(g)sir? x co? y-co? x sik y = siZ x-sin? vy

Solution:

(@) LHS = (sinf+cos ) 2

=sir® §+ 2 sin @ cos 6 + cos @

= (si? @+cog 0) +2 sind cos b
=1+2 sing coséd

= RHS

(b) LHS = o, —cosd
1-cod ¢

= cos 6
sir? 6

= cos 6

L sin 6

=sin 6 x cos 0

=sin § tan 6

= RHS

1

tan x °

(c) LHS =tanx° +

sin x° cos x °

+
cos X ° sin x °

sir? x° +cod x°

sin x° cosx°®
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1
~ sin x° cosx°®

=RHS

(d)LHS =cod A-si? A
=co? A- (1-cog A)
=cod A-1+co¥ A
=2 cod A-1V
=2(1-sit A) -1
=2-2sit A-1
=1-2sit AY

www.biochemtuition.com

(e)LHS = (2 sind-cosf) 2+ (sinf+2 cos@) 2

=4 sirP 0-4 sin f cos O +co 6 +sin’ O+4 sind cosh+4 cof 0

5 sirk §+5 cog 6
5(sir? 6+ cog 0)
5

RHS

()LHS =2 - (sinf-cos @) 2

=2- (sif -2 sin 6 cos @+ cog 0)

=2- (1-2 sinf cos @)
=1+2 sinéd cosd

=sir? 6 +co¥ 6+ 2 sin 6 cos 6

= (sinf#+cosf) 2

(9) LHS =sirf x cog y-cog x sin? y
=si x(1-sirty) — (1-sirf x)sirPy

Sir? x — siré y
RHS

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise A, Question 6

Question:

Find, without using your calculator, the values of:

5
(a) sin 0 and cosd, given that tand = 7 andd is acute.

3
(b) sin 6 and tand, given that cosy = - 7 andd is obtuse.
7
(c) cos 6 and tand, given that sind = — -and 270 ° <9< 360 ° .
Solution:
(a)
X

Using Pythagoras' Theorem,
x? =122 +52=169
x=13

5
Sosing= T3 and cosf = 13

(b)

3

Using Pythagoras' Theoremg= 4.

4
Sosing = gandtang = 3
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A

S A
<

o
T C
As @ is obtuse,
4
sinf=sing = ¢
and
4
tanf= -tang = -3
(©)
X
Using Pythagoras' Theorem,
X2+ 72 = 2%
x2 =25 - 72 =576
x=24
24
Socosg = andtang = 7,
A
S A
\ g

-
N

As @ is in the 4th quadrant,
24

cosf= +cos¢g =+

anc
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tanfd= —tang = - 3,
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and simple equations
Exercise A, Question 7
Question:

2
Given that sind = 7 and that ds obtuse, find the exact value of: (a) agg(b) tan 6.

Solution:

2
Consider the angle where sing = 3

3

¢\ (]
X

Using Pythagoras' Theoremz=x~ 5

V5
(@ Socosp = 5

A

©) A
f—\ﬂ *

V5
As fis obtuse, co¥) = - cos¢ = -

(b) From the triangle,

2 _2is

ang = 5= "3
Using the quadrant diagram,
245
tand= —-tang = - "~

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and simple equations
Exercise A, Question 8

Question:
Given thattar # = - v 3and thad is reflex, find the exact value of: (sin 6, (b) cos 6.
Solution:

V3
Draw a right-angled triangle with tap= + V3= —

¢ O
1

Using Pythagoras' Theorem,
x2= (V3)2+12=4
Sox=2

Js
2

(@sing =

N,

(I

T ©

As Qis reflex and tar9 is - ve, dis in the 4th quadrant.
-3
Sosing= -sing = ",

1
()cosgp =73

1
As cosf = cos ¢, cos 0 = 2

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and simple equations
Exercise A, Question 9

Question:

3
Given that cos? = 7 and that ds reflex, find the exact value of: (a) sth (b) tan 6.

Solution:
. . . 3
Draw a right-angled triangle with cas = 7
X
¢ [
Using Pythagoras' Theorem,
X+ P =4
X=42-32=7
x= 7
) V7 N7
Sosing = T,~andtang =
A
S A

\ o

T ©

As dis reflex and co9 is +ve, dis in the 4th quadrant.
. . N7
@sing = -sing =- "
7
3

(bytanf= -tang = -

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise A, Question 10

Question:

In each of the following, eliminatto give an equation relatingandy:
(@)x=sin 4,y =cos ¢

(b)x=sin 8,y=2 cos @

(c)x=sin 6,y = cog 6

(dyx=sin 8,y =tan 0

(e)x=sin 6 + cos 4,y =cos §—sin 6

Solution:

(@) As sit 8 +cog H=1
X2+y2:1

. Y
(b) sin = xand cosf = 7

So, using sifi 6 + cog #=1

(v ),

y2
2 24 = = 2 4\2 =
X+ \2] lorxt+ , =lor&k +y =4

(c) As sin @ = x, sirt 6 = x2
Using sirf 6 + co¥ 0= 1
X+y=1

sin 6
cos 0

(d) Astand =

sin 6

cos f = an @

So cosd = y

Using sirf 6 + cog 9= 1
XZ
X2 + s 1ordy2 +x2=y2

(e) sin @ + cos 6 =x
-sinf+cosf=y
Adding up the two equations: 2 c@s= X +Yy
X+y
2

So cosf =

Subtracting the two equations: 2 sh=x -y
X-y
2

Sosing =

Usingsin? 0 + co 9= 1
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise B, Question 1

Question:

Solve the following equations féx in the interval 0 @ < 360 °:

(@sing= -1

(b)tand= 3
1

(c)cosO= 7

(d)sinf=sin 15°

(e) cosf = -cos 40 °
Htan o= -1
(g cosd=0

(h) sin 6= - 0.766

)7 sinf=5

()2 cosf= - V2

(k) V3 sind=cos@

() sin #+cosd=0

(m)3 cosf= -2

(n) (sind-1) (5 cos6+3) =0
(o)tar f=tar (2+ 3 sin 8)
Solution:

(a) Using the graph of = sin 6
sin § = — 1 whend =270 °

(b)tand= 3
The calculator solution is 60 ° (tart v 3) and, as tard is +ve,d lies in the 1st and 3rd quadrants.
#=60° and (180° +60° ) =60° ,240°

(c)cost = 7

Calculator solution is 60° and as c6ss +ve,d lies in the 1st and 4th quadrants.
#=60° and (360° -60° ) =60° ,300°

(d) sin § =sin 15°
The acute angle satisfying the equatioé #s15 ° .
Assin dis +ve,dlies in the 1st and 2nd quadrants
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#=15° and (180° -15° ) =15° ,165°

(e) A first solution is cos1 ( —cos 40° ) =140°
A second solution of co8 = kis 360° — 1st solution.
So second solution is 220°

(Use the quadrant diagram as a check.)

(f) Afirst solutionistan? ( -1) = —-45°

Use the quadrant diagram, noting that as tan is - ve, solutions are in the 2nd and 4th quadrants.
(— 45 ° is notin the given interval)

So solutions are 135° and 315°.

(g) From the graph of = cos 6
cos 8 = 0whend =90 °, 270°

(h) The calculator solution is - 50.0° (3 s.f.)
As sin fis — ve,d lies in the 3rd and 4th quadrants.

A

50° /1% 50°

@ ©

Solutions are 230° and 310°.
[These are 180 ° 4o and 360 ° —a whereo =cos 1 ( - 0.766) ]

o 5
()sin =7

5
First solution is sin 1 7 ) =456 °

°o /TN

Second solutionis 180 ° —45.6 ° =134.4°

. 2
()cos o= - 7

Calculator solution is 135°
Ascos fis —ve,fis in the 2nd and 3rd quadral
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A

(s) A
O
45°
(T) C

Solutions are 135° and 225° (135° and 360 ° — 135 °)

(k) V3 sin #=cos 6
1
Sotanf = ~j7dividing both sides by 3 cos 6

Calculator solution is 30°
As tan @ is +ve,f is in the 1st and 3rd quadrants.
Solutions are 30°, 210° (30°and 180 ° + 30 °)

(Dsin 8+cosd=0

Sosing= -cosfd = tanfd= -1

Calculator solution ( —45° ) is notin given interval

Astan @is - ve,disinthe 2nd and 4th quadrants.

Solutions are 135° and 315° [180° +tah ( - 1) ,360° +tanl ( -1) ]

[ 2)

(m) Calculator solution is cost \ -3 ] =131.8° (1d.p.)
Second solution is 360 ° —131.8° =228.2°

(nN)As (sinéd-1) (5cosf8+3) =0
eithersind—-1=0o0r5 cos@+3 =0
3

Sosinfd=1orcosfd= - 5

Use the graph of = sin 6 to read off solutions of si = 1
sing=1 = 6=90°

Forcosfd = -

o |lw

(

3
calculator solution is cos?! k -3 } =126.9°

second solution is 360 °© —126.9° =233.1°
Solutions are 90°, 126.9°, 233.1°

(o) Rearrange as

tan0(2+3 sinf) —-tan0=0

tan 0] (2+3 sinf) - 1] =0 factorising
tang (3 sind+1) =0

Sotand=0orsinfd= — 3

From graph off =tan 6,tan =0 = 0=180 °, 360° (0° not in given interval)



Heinemann Solutionbank: Core Maths Z Paged of 4

Dr. Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com

1
Forsin#= - 7, calculator solution ( —19.5° ) is notin interval.

(

1 o iml l \ o e ( l \ .
Solutions are 180 ° - sin \ -3 ) and 360 ° + sin \ -3 ) or use quadrant diagram.
Complete set of solutions 180°, 199.5°, 340.5°,

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise B, Question 2

Question:

Solve the following equations fay giving your answers to 3 significant figures where appropriate, in the intervals
indicated:

V3
(@sinx® =- 77, -180 <= x < 540

(b) 2 sinx°® = - 0.3, — 180

IN

X < 180
(c)cosx°® = -0.809, -180 < x < 180
(d) cosx° =0.84, - 360 x<0

V3
(e)tanx® = - 57,0 = x < 720

(fjtar x° =29(,80 < x < 44C

Solution:

V3
(a) Calculator solution of six ° = - —~isx= =60

As sin x ° is - vexis in the 3rd and 4th quadrants.

A

60° /| 60°

@ ©

Read off all solutions in the interval — 186 x < 540
x = —120, - 60, 240, 300

(b) 2 sinx° = -0.3

sin x° = -0.15

First solution isc=sin~1 ( - 0.15) = - 8.63 (3s.f.)
Assin x ° is —ve,xis in the 3rd and 4th quadral
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A

PLiz 5637
@ ©

Read off all solutions in the interval — 186 x < 180
x= -171.37, -8.63 = -171, -8.63 (3s.f)

(c)cosx° = -0.809
Calculator solution is 144 (3 s.f.)
As cosx° is —vexisin the 2nd and 3rd quadrants.

A

®

1440
36°

S AN
36/

(1) C

Read off all solutions in the interval — 18 x < 180
x= — 144, + 144
[Note: Here solutions are cost ( — 0.809) and {360 - cos! ( -0.809) { -360]

(d) cosx° =0.84
Calculator solution is 32.9 (3 s.f.) (not in interval)
As cos x ° is +ve,xis in the 1st and 4th quadral
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A

-
N

Read off all solutions in the interval — 36(kx< 0
x= - 327, - 32.9(3s.f)
[Note: Here solutions are cos* (0.84) - 360 and {360 - cos! (0.84) { - 360]

V3
(e)tanx® = - 3

V3
Calculator solution is tant -3 ) = — 30 (not in interval)

Astanx® is - vexisinthe 2nd and 4th quadrants.

A

309

T ©

Read off all solutions in the interval 0< x < 720
x = 150, 330, 510, 690

ERER R (s )
[Note: Here solutions are tant - —— | +180,tan? - —— | +360,tan!? - =
N L) N

( )

V3
+540,tarl | - 5 | +720]

\ )

(f)tan x° =2.90
Calculator solution is tan! (2.90) = 71.0 (3 s.f.) (not in interval)
Astar x° is +ve,xis in the 1st and 3rd quadra
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s ®

71.0°

71.0°

(1) C

Read off all solutions in the interval 80< x < 440
x =251, 431
[Note: Here solutions artar =1 (2.9C) +18C,tar~1 (2.9C) + 36(]

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise B, Question 3

Question:

Solve, in the intervals indicated, the following equation®favhered is measured in radians. Give your answer in
terms ofz or 2 decimal places.

(@sin=0, ~—Z<H < 2x

1
(b)cost= - 7, ~Z<0 < =«

1
(©sind= 7,, —2r<0 < =«

(d)sin=tan9,0<0 < 2«
(e)2(1+tanfd) =1-5tanf, - =< < 2x

H2cos§=3sin 9,0<0 < 2x

Solution:

(a) Use your graph of = sin 0 to read off values of for which sin 6 = 0.
Inthe interval —2<6 < 2z, solutions are -, 0,n, 2x.

N |-

1
(b) Calculator solution of co§ = - 7is cos 1 ( - ) = 2.09 radians

(1) _ 2

[You should know that cos! \ - 2] =31

As cos@is —ve,fisin 2nd and 3rd quadrants.

A

s A

27
-

(T) C

e

LS

Read off all solutions in the interval =26 < =«

e 2t 2
0= - %5, - 3.5 (-419, -2.09, +2.09)
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1 1 b4
(c) Calculator solution of si = 7 is sin” 1 ( V2 ) = 0.79 radians or

As sin dis +ve,d is in the 1st and 2nd quadrants.

A

S A

Read off all solutions in the interval =26 < =«
Tn 5¢ m© 3«

0= - & - . T

4 4 "4 4

(d)sind=tan @

sin 6

sin 6 = cos 0

(multiply through by cosd)

sin 8 cos # =sin 6

sin 8 cosfd—-sin =0

sinfd(cosfd-1) =0
Sosind=0orcosfd=1for0<0 < 2x

From the graph i = sin 0, sin 6 = 0 wheref = x, 2r
From the graph of = cos 6, cos € = 1 whered = 2x
So solutions are, 2

(e)2(1+tanfd) =1-5 tand
= 2+2tanfd=1-5 tané
= T7tanf= -1

1
= tanf= - -

(

1
Calculator solution i# = tan™ 1 \ -3 ) = - 0.14 radians (2 d.p.)

As tanfis — ve,fis in the 2nd and 4th quadral
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A
® A
0.14 —

T ©

Read off all solutions in the interval =<0 < 2r

F

0= -0.14, 3.00, 6.14|_ tan! ( - %) , tan™1 ( -

~N -

\+n tan~ 1 (—
) \

() As 2 cosfd=3 sin g

2cosfl = 3sinf
3 costfl 3 cosH

2
Sotand = 3

(2

Calculator solution i® = tan~ 1 \ 3 ] = 0.59 radians (2 d.p.)
Astan@is +ve,f is in the 1st and 3rd quadrants.

S ®

0.59°

0.59¢

(1) C

Read off all solutions in the interval 06 < 2r

620.59,3.73[ tan 1 (%) , tan™1 (%) +7r}

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise C, Question 1

Question:

Find the values of, in the interval 0 < ¢ < 360 °, for which:
(@sin =0

(b)cos 3= -1

(c)tan =1

1
(d)ycos 2= 7

1 2
(e)tan 560= - 73

()

(f) sin \ —6) :%

(g9tan (45° -9) = -1

(h2sin (#-20°) =1

1
<
w

(Ytan (0+75°)
(Hcos (5C° +29) = -1
Solution:

(@sin4=0 0 < ¢ < 360°

LetX=40s00 < X < 1440°

Solve sinX=0intheinterval 0 < X < 1440°
From the graph of = sin X, sin X = 0 where

X =0, 180°, 360°, 540°, 720°, 900°, 1080°, 1260°, 1440°

X
0= 7,=0,45°90° 135°, 180°, 225°, 270°, 315°, 360°

(bp)cos =-1 0 < 6 < 360°
LetX=39so0 < X < 1080°

Solve cosX= —1intheinterval 0 < X < 1080°
From the graph of = cos X, cos X = — 1 where

X =180°, 540°, 900°

X
6= 73 =60°180° 300°

(c)tan =1 0 < 6 < 360°

LetX =20

SolvetanX=1intheinterval0 < X < 720°
A solutionisX=tan"1 1=45°

As tan X is +ve, X is in the 1st and 3rd quadrants.
SoX =45°, 225°, 405°, 58!
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6= =22, °,112, °,202 °,292
1
(dcos2=75 0 < 6 < 360°
LetX = 20

1
Solve cosX = Jintheinterval0 < X < 720°

(1) _

A solution isX = cos™ 1 k 5 ) =60°

As cos X is +ve, X is in the 1st and 4th quadrants.
SoX = 60°, 300°, 420°, 660°

X
6= 7 =30° 150° 210°, 330°

1 1
(e)tan 50=- 53 0 < 6 < 360°
1
LetX= 76
1 . .
Solve tanX= - TZintheinterval 0 < X < 180°
. () o
A solution isX = tan~ 1 k - 73 ) = - 30° (notin interval)

Astan Xis - ve,Xis in the 2nd and 4th quadrants.

A

s A

30°

307

T ©

Read off solutions in the interval 0< X < 180 °
X=150"°
So0H=2X=300"°

(

(f) sin \—9):%0< 0 < 360°

LetX= -6

1
Solve sinX= —Jintheinterval0 > X > -360°

(1)

A solution isX = sin~ 1 k V2j =45°

As sin X is +ve, X is in the 1st and 2nd quadrants.
X= -31E°, —22E°

Page2 of 4
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Sofd = - X=225° 315°

(@9tan (45° ) =-1 0 < # < 360°
LetX=45° -fso0 > -6 > -360°
SolvetanX= - 1lintheinterval45° > X > -315°

A solutionisX=tan"1( -1) = -45°
Astan Xis - ve,Xis in the 2nd and 4th quadrants.

A

s A

45°

45°

T ©

X=-225°, -45°
So0f=45° -X=90°, 270°

N |-

0

IN

(h)2 sin (#-20° ) =1sosin (9—20" ) = 6 < 360°

LetX=0-20°

1
Solve sinX = Ein theinterval —20° < X < 340°

(1) _

. . _ . _1 o
A solution isX = sin \ > ] =30
As sin X is +ve, solutions are in the 1st and 2nd quadrants.
X =30°, 150°
Sof=X+20° =50° 170°
(i) Solve tanX = \ 3 whereX = (6+75° )
Interval forXis75° < X < 435°

One solutionis tanl ( ¥ 3) =60 ° (notin the interval)
As tan X is +ve,X is in the 1st and 3rd quadrants.

S ®

60°

60°
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X =240°, 420°
S0 =X-75° =165° 345°

() Solve cosX = - 1whereX= (50° +29)
Interval forXis50° < X < 770°

From the graph of = cos X, cos X = — 1 where
X =180°, 540°

So ¥ + 50 ° =180°, 540°

260 = 130°, 490°

0 =65°, 245

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise C, Question 2

Question:

Solve each of the following equations, in the interval given.
Give your answers to 3 significant figures where appropriate.

)

(@) si ( 0-10° 3 0 < 360°
a) Ssin - = -
\ ) 2 )

(b)cos (70 x) ° =06, -180<x < 180
(ctan (X+25) °=-051, -90«x < 180
(d)5sin40+1=0, -90° < 4 < 90°
Solution:

) V3
(a) Solve sinX= - —~whereX= (6-10° )

Interval forXis —10° <X < 350°

. o I3 ) o
First solution is sin 1 \ - 5 ] = =60 ° (notin interval)
As sin Xis - ve,Xis in the 3rd and 4th quadrants.

A

60° /1% 60°

@ ©

Read off solutions in the interval —10°X < 350°
X =240°, 300°
Sof=X+10° = 250° 310°

(b) Solve cosX ° = 0.6 whereX = (70 —x)

Interval forXis 180 + 70>X > -180+70 ie. —110< X<250
First solution is cos® (0.6) =53.1°

Ascos X ° is +ve,Xis in the 1st and 4th quadral
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A
S @
53.1
e
53.1
T

X= -53.1, +53.1
Sox=70-X= 16.9, 123 (3 s.f.)

(c) Solve tanX °® = - 0.51 whereX = 3x + 25
Interval forxis —90<x < 180
So interval forXis — 245 <X < 565

First solutionistan! ( - 0.51) = - 27.0
Astan Xis - ve,Xis in the 2nd and 4th quadrants.
A

s A

27.0
37.0 >

T ©

Read off solutions in the interval — 245 < 565
X= -207, - 27,153, 333, 513

3x+ 25 = -207, - 27,153, 333, 513

3x= —-232, —-52,128, 308, 488

Sox= -77.3, —17.3,42.7, 103, 163

(d5sin #+1=0

5sin 4= -1

sin 4= -0.2

Solve sinX = - 0.2 whereX = 49

Interval forXis —360° < X < 360°
First solutionissin! ( -0.2) = -115°
Assin Xis —ve, Xis in the 3rd and 4th quadral

Page2 of 3
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A

T [5°
@ ©

Read off solutions in the interval — 360 °< X < 360°
X=-1685°, —11.5°,191.5° 348.5°

X
Sof= 7, = -421°, -2.88°,47.9%87.1°

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise C, Question 3

Question:

Solve the following equations fé¥ in the intervals indicated. Give your answers in radians.

(

(a) sin k@—%) :—%,—n<€ < =z

(b)cos (2+0F) =-02, -5 < 6 <

T
(c) tan D+

(d) sin (9+%) =tan 7,0 < 6§ < 2«
Solution:

: 1 _ z
(a) Solve sinX= - —j;whereX=60- %

. T 5z
Interval forXis - === < X < 7
1
First solution isX = sin™1 ( -2 ) = - %

As sin Xis - ve,Xis in the 3rd and 4th quadrants.

I
-
@/é .
\j

Tn 57

Read off solutions foX in the interval — ry

IA
X
IA

|
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_ =z _z 3z = It z
Sof0=X+ 5 =%~ "% "4 "1

(b) Solve cosX = - 0.2 whereX = 26 + 0.2 radians
Interval forXis —#+0.2 < X < #x+0.2ie. -294 < X < 334

First solution isX =cos™1 ( -0.2) =1.77 ... radians
As cosXis - ve,Xis in the 2nd and 3rd quadrants.
A
® A
C
1.77
™

(n- IM\ >
(n-1.77)°

® C

Read off solutions foX in the interval —2.94 < X < 3.34
X= -1.77, +1.77 radians

20+0.2=-177, +1.77

20= -1.97, +1.57

Sofd = - 0.986, 0.786

(c) Solve tanX = 1 whereX = 26 + ”:

.o 17n
Interval forX|sj < X <

First solution isX =tan™1 1= 7

As tan is +veXis in the 1st and 3rd quadrants.

A

S ®

e |

A
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20 =0,x, 2, 3r, 4z
3

T
S00=0,5 7 5,2t

V3
(d) Solve sinX= —5~whereX =6 + %

;
< ?ﬂorl.o47radians< X < 7.33radians

X
(d3 )
k3

=0.615
)

T
Interval forX is 3 <

First solution is sin !

As sinXis +ve,X is in the 1st and 2nd quadrants.

A
® ®
0.615 0.615
-
T C

X =7 - 0,615, Z + 0.615 = 2.526, 6.899
Sof=X- 7 =148,585

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise D, Question 1

Question:

Solve ford, in the interval 0 < 6 < 360 °, the following equations.
Give your answers to 3 significant figures where they are not exact.

(@4 cod 6=1

(b)2 si? §-1=0

()3 sif #+sin =0

(dytarf 6-2 tanf#-10=0

(€)2 cod 6-5 cosfh+2=0
(Hsik -2 sind-1=0

(g)tarf 260 =3

(h)4 sinfd=tan @

()sin #+2 cog #+1=0

(Jtar? (6-45°) =1

(k) 3 sir? 6 =sin 6 cos 6

(D4 cosf(cosfh—-1) = -5 cosd
(m)4 (sirf §-cosh) =3 -2 cosh
(n)2 sirtf 6=3(1-cosh)

(0)4 cog H-5sinh-5=0

g A
(p)cog 5 =1l+sin 3
Solution:

1
(@4 cod =1 = cof = 3

1
2
Solutions are 60°, 120°, 240°, 300°

Socosf= %

()2 sif 6-1=0 = st o= %



Heinemann Solutionbank: Core Maths 2

Dr. Faisal Rana www.biochemtuition.com

. 1
Sosing= + 12

Solutions are in all four quadrants at 45° to the horizontal.
Sof = 45°, 135°, 225°, 315°

(c) Factorising, sid (3 sin9+1) =0
1

3
Solutions of sind = 0 ared = 0°, 180°, 360° (from graph)

Sosingd=0orsind= -

Page2 of 4
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1
Solutions of sing = - Fared = 199°, 341° (3 s.f.) (3rd and 4th quadrants)

(dytarf 6-2 tanf#-10=0
Zi\]m)_ 2+\44
2 - 2

Sotanf = (= -23166 ... o0r43166 .. )

: 2-aa
Solutions of tand = — " are in the 2nd and 4th quadrants.

Sof = 113.35°, 293.3°
: 2+f4a
Solutions of tand = — " are in the 1st and 3rd quadrants.
Sof= 76.95 ... °256.95 .. °
Solution set: 77.0°, 113°, 257°, 293°

(e) Factorise LHS of 2 ¢c8s# -5 cosf#+2 =0
(2 cosf-1) (cosf-2) =0

So2 cosfd-1=0o0rcosf-2=0

Ascosf < 1,cosé =2 has no solutions.

1
Solutions of cosd = S ared = 60°, 300°

(fsiP -2 sinh-1=0

) 2+ V8
Sosind = 2
] 2-V8 2+18
Solve sinf = 5 as™, >1
) ) 2-+8
6 = 204°, 336° (solutions are in 3rd and 4th quadrants3gs— <0)

()tarf 20=3 = tan = + V3

Solve tanX = + VY 3andtanX = — 3, whereX = 20
Interval forXis0 < X < 720°
FortanX = 3, X = 60°, 240°, 420°, 600°

X
Sof= 7, = 30° 120°, 210°, 300°
FortanX= — v 3,X= 120°, 300°, 480°, 660°

Sod = 60°, 150°, 240°, 330°
Solution setd = 30°, 60°, 120°, 150°, 210°, 240°, 300°, 330°

(h)4 sinfd=tan @

sin 6

S04 sind =

cos 0

= 4 sind cosf=sind

= 4singcosfd-sinfd=0
= sinfd(4cosf-1) =0

So sinf =0 or cosd = 1
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Solutions of sind = 0 are 0°, 180°, 360°

(1)

1
Solutions of cos§ = 7 are cos ? 2 ] and 360 ° - cos!? (

IR

Solution set: 0°, 75.5°, 180°, 284°, 360°

()sin 9+2 co2 6+1=0

Sosinfd+2(1-sif ) +1=0usingsih f+cog =1
=> 2sitf-sinh-3=0
= (2sinfd-3) (sind+1) =0

3
Sosinf = —1(sin#= 7 has no solution)

> 0=270°

(Jtar? (6-45°) =1

Sotan (#—-45° ) =lortan @P—-45°) = -1

S0 —-45° =45 ° , 225° (1st and 3rd quadrants)
orf—-45° = —45°,135° 315° (2nd and 4th quadrants)

= ¢=0°,90° 180°, 270°, 360°

(k) 3 sir? 6 =sin 6 cos 6

=> 3sirfd-sind cosd=0

= sinfd(3sinfd-cosh) =0
Sosinfd=0o0r3 sind—-cosfd=0
Solutions of sind =0 ared =0 °, 180°, 360°

For3 sing—-cosd=0
3 sinf@=cosé

Fsinf = costl
Jcos d 3 cost

_ 1
tan 0 = 3

(1)

1
Solutions ar® = tan™ 1 s | and180° +tan 1 ( 3 \ =18.4° ,198°
L *) \ %)
Solution set: 0°, 18.4°, 180°, 198°, 360°

(D4 cosf(cosf-1) = -5 cosl
= cosé[4 (cosf-1) +5] =0
=> cosf(4cosf+1) =0

1

4
Solutions of cosd = 0 are 90°, 270°

So cosf =0 orcosfd = —

1
Solutions of cost) = - 7 are 104°, 256° (3 s.f.) (2nd and 3rd quadrants)
Solution set: 90°, 104°, 256°, 270°

(m)4 sirf -4 cosd=3-2 cosb
=> 4(1-cog88) -4 cosf=3-2 cosh

= 4cof2Hd+2cosf-1=0

So cosf = %ﬁ) ( = %HJ
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. -2+Y20
Solutions of cosd = — 5~ are 72°, 288° (1st and 4th quadrants)
—-2- ﬁ)

Solutions of cosd = are 144°, 216° (2nd and 3rd quadrants)

8
Solution set: 72.0°, 144°, 216°, 288°

(n)2 sif #=3(1-cosd)
> 2(1-coé6) =3(1-cosh)
> 2(1-cosf) (1+cosf) =3(1-cosf) orwriteas a cos #+b cos@+c=0
=> (l-cosf) [2(1l+cosf) -3] =0
=> (l-cosf) (2cosf-1) =0

1
So cosf =1 or cosd = 2

Solutions are 0°, 60°, 300°, 360°

(0)4 cog H-5sinh-5=0
> 4(1-sif @) -5sinh-5=0
> 4sifO+5sinh+1=0

=> (4sinf+1) (sinfd+1) =0
1

Sosinf= —-1lorsingd= - 7
Solution of sind = —1is¢ =270 °

Solutions of sing = - %are@ =194 ° , 346° (3 s.f.) (3rd and 4th quadrants)
Solution set: 194°, 270°, 346°

0 0
(p)cog 3 =1+sin 7

0
= 1-sif 3 =1+sin

4 4

> siP 5 +sin 5 =0
0 0
= sin 3 (sin;+1) =0
.0 .0
So sin > —Oorsm2 = -1

Solve sinX =0 and sinX = — 1 whereX = 2

Interval forXis0 < X < 180°
X=0°,180° (sinX = — 1 has no solutions in the interval)
So#=2X=0°, 360

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise D, Question 2

Question:

Solve forg, in the interval —180° < 6 < 180 °, the following equations.
Give your answers to 3 significant figures where they are not exact.

(@) sirf 20=1

(b) tarf 6 =2 tan @
(c)cosH(cosh-2) =1
(d)ysirt (#+10° ) =0.8
(e)cog 39— cos F=2
()5 sir? #=4 cog 0
(g)tan 6= cos 6

(h)2 sir? 6+3 cos H=1

Solution:

(a) Solve siA X = 1 whereX = 20

Interval forXis -—360° < X < 360°
sin X= + 1lgivesXx= -270°,90°

sin X= —1givesXx= -90°, +270°
X=-270°, -90°, +90°, +270°

X
Sof= 7 = -135°, -45°, +45°, +135°

(b)tarf =2 tan @
> taff-2tand=0
= tand( tanf-2) =0
Sotanf =0 ortand = 2 (1st and 3rd quadrants)

Solutions are ( —180° ,0° ,180° ), ( —116.6° ,63.4° )
Solution set: — 180 °, - 117 °, 0°, 63.4°, 180°

(c)co® §-2 cosf=1

> cogfH-2cosf-1=0
2+ 8

2

So cosd =

2-+8 2+8

2 (as 2

Solutions are + 114 ° (2nd and 3rd quadrants)

=> cosf= >1)

(d)ysit (#+10° ) =0.8
= sin (#+10°) = +{0.8orsin ¢+10°) = -{0.8
Either (0 +1C° ) = 63.4°,116.6°0 (0 +10° ) = —116.€° , — 63.£°
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6347

@

Sof= —-127°, —-73.4°,53.4°,107° (3s.f)

(e)cog 39— cos ¥-2=0

(cos ¥-2) (cos F+1) =0

Socos 8= -1 (cos 3#2)

Solve cosX = — 1 whereX = 39

Interval forXis —540° < X < 540°
From the graph of = cos X, cos X = - 1 where
X= -540°, -180°,180°,540°

X
Sof= 7 =-180°, -60°, +60°, +180°

()5 sir? =4 co¥ 6

sin 6

4
> tarf = castand= __,

4

Sotanf= + 5

Page2 of 3
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There are solutions from each of the quadrants (angle to horizontal is 41.8°)

= +138°, +41.8°

(g9)tand = cos
sin 6

= cosd — cosé

> sin#= cod ¥
> sné@=1- st o
> gn?20+ sinf-1=0
-1+ 45

2

Sosing =

-1+ 5 -1-+5

5> (as™ < =-1)

Only solutions from sirg =

Solutions ared = 38.2°, 142° (1st and 2nd quadrants)

(h)2 sirf 6+3 cosf=1

> 2(1- cod6d) +3cosh=1

> 2co26-3cosf-1=0
3+\17

4

So cosf =

3-Y17  3+\17

2 (@7

Only solutions of cod = > 1)

Solutions are) = + 10€ ° (2nd and 3rd quadran

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise D, Question 3

Question:

Solve forx, in the interval 0 < x < 2r, the following equations.

a
Give your answers to 3 significant figures unless they can be written in thg faymvherea andb are integers.

(a) tarf %x =1

A
(b) 2 sirf \X+3]_l

(c) 3 tanx =2 tarf x

(d) sirf x+2 sinx cosx=0
()6 sif x+cosx-4=0
(f)co® x-6 sinx=5

(g) 2 sin? x =3 sin x cos x + 2 co? x

Solution:

= %X—l = (0 < %X < n)
T 3
Sox = P
(b) 2 sir? \x+%) Sifory < x+ 3 o< o
> sir (x+%) —é

B

N—
|
2
N



Heinemann Solutionbank: Core Maths 2

Dr. Faisal Rana www.biochemtuition.com
A
® A
1 4 i
T C
A
S A
T T
4 4

r_ & r_y =z
X+ 73 40 4 OXFT =0Ty

& =z S =z Iz _z
Sox= - 3Ty TG OX=E -, -

5z 11x 17z 23z

Solutions are = 2 12 120 12

(c)3 tanx =2 tart x
> 2tarf x-3tanx=0

=> tanx(2tanx-3) =0

Sotanx=0ortanx = >

x= (0,7, 21), (0.983 7+0.983) =0,0.983, 4.12,

(d) sif x+ 2 sinx cosx=0

= sinx(sin x+2 cosx) =0
Sosinx=0orsinx+2 cosx=0
sin x =0 givesx =0, x, 2t
sinx+2 cosx=0 = tanx= -2
Solutions are 2.03, 5.18 radians (2nd and 4th quadrants)
Solution set: 0, 2.03;, 5.18, Z

(€)6 sif x+cosx—4=0
> 6(1-cog8 x) +cosx-4=0

> 6co€ x—-cosx—-2=0
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= (3 cosx—-2) (2cosx+1) =0
2 1

Socosx= + zorcosx= - 3

2

Solutions of cosx = + Jare cos ! ( § ) , 2t —cos~ ! ( % ) =0.841,5.44
. 1 L 1) P R T
Solutions of cosx = - Jare cos ! \ -3 ) , 2t —cos™ 1 \ - 2) = ;;T
2r  4n
Solutions are 0.841; 5 ,5.44

()cod x-6 sinx=5
> (1-sit x) -6sinx=5
= sSiP x+6sinx+4=0

-6+\20
Sosinx:T\r ( :—31\/5)
-6-120 -6-y20
As 2 < -1, there are no solutions of si= 2
-6+Yy20
Consider solutions of six = ;1_
A
S A
o
0.869 0.869
-6+Y20
sin~1 ( T\r ) = - 0.869 (not in given interval)

Solutions arer + 0.869, Z — 0.869 = 4.01, 5.41
(g) 2 sirf x—3 sinx cosx—2 cog x=0

=> (2 sinx+cosx) (sinx—-2 cosx) =0
= 2sinx+cosx=0orsinx—2 cosx=0

1
Sotanx= - ;ortanxzz

1
Consider solutions of tam = — 5

1
First solution is tan * L -5 ) = -0.4636 ... (notin interval)
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A
® A
0.4636
-
4636

T ©

Solutions arer — 0.4636, Zz — 0.4636 = 2.68, 5.82
Solutions of tanx=2 aretan ! 2,z+tan"! 2=1.11,4.25
Solution setx = 1.1], 2.68, 4.25, 5.82 (3 s.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 1

Question:

7 -247
Given that anglé\ is obtuse and coé = - \4 11 Show that tamA = 7 -

Solution:

Using sif A+cog A=1

( [Z)ess

sin2A+k—ﬁ)

. 5 Iz _ 4
snc A=1- 1 - 1

2
sin A= I
But A is in the second quadrant (obtuse), soAiis + ve.

2
SosinA= + ﬁ

. sin A
Using tanA = 1
( i)
oM . om 2 2N _
tan A= 7 “mX N7 TN T T (rationalising the denominator)
11
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 2

Question:

Given that angl® is reflex and tanB = + -, find the exact value of: (a) si, (b) cosB.

Solution:

21

Draw a right-angled triangle with an anglevhere tang = + —~.

¢ C
2

Using Pythagoras' Theorem to find the hypotenuse:
x2=22+ ((21)2=4+21=25
Sox=5

(@) sing = %

As B is reflex and tarB is + ve,B is in the third quadrant.

{7

SosinB= -sing= - "

2
(b) From the diagram cog = -

2
Bis in the third quadrant, so cd= - cos¢ = - ¢

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 3

Question:

(a) Sketch the graph gf=sin (x+60) ° ,intheinterval -360< x < 360, giving the coordinates of points
of intersection with the axes.

1
(b) Calculate the values of thecoordinates of the points in which the lipe 7 intersects the curve.

Solution:

(8) The graphof =sin (x+60) ° isthe graph of = sin x ° translated by 60 to the left.

VA

-3e0 =270 90 180 27 RI-TUR

The curve meets theaxis at
(-240,0),(-60,0), (220,0) and (300,0)
The curve meets theaxis, wherex = 0.

V3

Soy=sin 60° =7

RER
=)

Coordinates are( 0

(b) The line meets the curve where sir{ X + 60 ) ° =3
1

Let (x+60) =Xand solve sinx® = Swhere =300 < X < 420

H [ o J—
sin X =3

First solution isX = 30 (your calculator solution)
Assin Xis + ve,Xis in the 1st and 2nd quadra
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A
30 30 >
T C

Read off all solutions in the interval — 300 X < 420
X = -210, 30, 150, 390

x+ 60 = - 210, 30, 150, 390

Sox= - 27C, —3(, 90, 33(
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 4

Question:

Simplify the following expressions:
(a) cod 6 —sin*

(b) sir 30 - sir? 30 cos 39

(c)cos* 0+ 2 sin? 6 co? 0+ sin* 6

Solution:

(a) Factorise cds@ — sin* @ (difference of two squares)
cos 0-sitt 0= (cof O+sirt 0) (cof O-si? ) = (1) (cog §—sir? ) (assik 6 +co H=1)
So coé 4 - sin* 6 =cog 4 - sir? 0

(b) Factorise st 30 — sir? 30 cos® 30

sin? 36 - sir? 36 cos 34

=sir? 30 (1 -cog 30) usesiR 39 +cog 39=1
= sin? 36 (sin? 36)

=sir* 30

(c) cod 0+ 2 sir 6 cos O +sin* 0= (cof O+sit 0) 2=1
sincesin? 6 +co? =1

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 5

Question:
(a) Giventhat 2 (sirk+ 2 cosx) =sin x+5 cosx, find the exact value of tan

(b) Given thasin x cos y+ 3 cos x sin y=2 sin x sin 'y —4 cos x cos Y, express tay in terms of tarx.

Solution:

(@ 2(sinx+2 cosx) =sin x+5 cosx
= 2 sinx+4 cosx=sin x+5 cosx
= 2 sinx-sinx=5 cosx—-4 cosx
= sin x = cos x divide both sides by cos
Sotanx=1

(b) sinx cosy+ 3 cosx siny=2 sinx siny-4 cosx cosy
N SNy gosy 4 Jeosx siny — 2 snx siny _ 4 cosx vesy
COS.X COSY CO5X COs ) COSX COsY LOSY TOsY

= tanx+3 tany=2 tanxtany-4
= 2tanxtany-3 tany=4+tanx
= tany(2 tanx-3) =4 +tanx

4 + tan x

So tany: 2 tanx-3

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 6

Question:
Show that, for all values @k
(@ (1+sing) 2+cof #=2(1+sinf)

(b) cos* 0 + sin? 6 = sin* 6 + co 0

Solution:

(@ LHS = (1+2 sind +sir? §) +cos 6
=1+2 sin@+1sincesihd+co o=1
=2+2sind

=2(1+sind)

= RHS

(b) LHS =co$ 0 +sir? 0

(cog 6) 2+sir 0

(1-sirf 6) 2+ sir? #sincesiR §+cog 0=1
1-2 sirf 6+sin* 6+ sir? 6

(1-sirf 0) +sit @

cog 6+ sin* Qusing sif 6+ cos A=1

RHE
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 7

Question:

Without attempting to solve them, state how many solutions the following equations have in the interval
0 < 06 < 360°.Give a brief reason for your answer.

(@2 sing=3
(b) sin = —cos @
(c)2 sin9+3 cosfd+6=0

1
tan 6

(d) tan 8 + =0

Solution:
- 3 . .
(@) sin®= S hasnosolutionsas - 1< singd =< 1

(b) sin = - cos @

> tanfd= -1
Look at graph off =tan fintheinterval 0 < ¢ < 360°.
There are 2 solutions

(c) The minimum value of 2 si#is — 2

The minimum value of 3 cogis — 3

Each minimum value is for a differefit

So the minimum value of 2 sii+ 3 cos§ > - 5.

There are no solutions of 2 sth+ 3 cos 6 + 6 = 0 as the LHS can never be zero.

(d) Solving tané + = 0 is equivalent to solving targ = — 1, which has no real solutions, so there are no

tan 0

solutions
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 8

Question:
(a) Factorise ¥y — y2 + 4x - v.

(b) Solve the equatic4 sin 6 cos 6§ —co? §+4 sin §—cos §=0,intheinterva0 < 6 < 36(°.

Solution:

@&y -y +4x-y=y(4x-y) + (4&X-y) = (4-y) (y+1)

(b) Using (a) withx = sin 8,y = cos 6
4 sinf cosf—-cof O+4 sinfd-cosd=0
= (4sinfg-cosf) (cosf+1) =0
S04 sind-cosf=0orcosfd+1=0
1
4 sing-cosf=0 = tan o= 7

Calculator solution ig = 14.0 °

tandis +ve s is in the 1st and 3rd quadrants
So #=14.0°,194°

cosf+1=0 = cosfd=-1

So6 =+180° (from graph)

Solutions ar¢d = 14.0°, 180°, 19¢
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 9

Question:
(a) Express 4 cos#3® —sin (90-3) ° as a single trigonometric function.

(b) Hence solve 4 cosd3 —sin (90-3F) ° =2intheinterval 0 < # < 360. Give your answers to 3
significant figures

Solution:

(@ Assin (90-9) ° = cosf° ,sin (90-PF) ° = cos P°
So 4 cos 8° - sin (90-3) ° =4 cos §° - cos P° =3 cos P°

(b) Using (@) 4 cos B° — sin (90-3) ° =2
is equivalentto 3 cos@3® =2

socos 8° = 3

2
Let X = 39 and solve coX ° = gin theinterval0 < X < 1080

The calculator solution X = 48.19
As cos X ° is +ve, X is in the 1st and 4th quadrant.

S ®

48.19
48.19

T ©

Read off all solutions in the interval < X < 1080
X =48.19, 311.81, 408.19, 671.81, 768.19, 1031.81

1
So 6= 3X=16.1, 104, 136, 224, 256, 344 (3 s.f.)
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 10

Question:
Find, in radians to two decimal places, the valueiofthe interval 0 < x < 2z, for which
3 sin? x+ sin x-2=0. [El
Solution:
3 siF x+sinx—-2=0
(3 sinx=-2) (sinx+1) =0 factorising
2
So sinx= jor sinx= -1
2
For sinx= 7your calculator answeris 0.73 (2 d.p.)

As sinxis +ve,x s in the 1st and 2nd quadrants.
So second solution is#(— 0.73) =2.41 (2d.p.)

. 3z
Forsinx= -1,x= 7 =4.71(2d.p.)
Sox = 0.73,2.41, 4.7
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 11

Question:
Giventhat2 sin 2= cos 2:
(a) Show that tan 2 = 0.5.

(b) Hence find[ trie value & to one decimal place, in the interval & 6 < 360 ° for which 2 sin 2°
= cos 20° . IE

Solution:

(@) 2 sin d=cos &

2 sin 20
cos 20
sin 20
= 2tan =1 tan D= _ -,

Sotan 2=0.5

(b) Solvetan 2° =0.5intheinterval 0 < 6 < 360
ortan X° =0.5whereXx=20,0 < X<720

The calculator solution for tant 0.5 = 26.57

As tanX is +ve, X is in the 1st and 3rd quadrants.

26.57

(1) C

Read off solutions foX in the interval 0 < X <720
X =26.57, 206.57, 386.57, 566.57
X=20

1
Sof= X= 13.3,103.3,193.3,283.3 (L d.p.)
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 12

Question:

Find all the values of in the interval 0 < 6 < 360 for which:
(@cos @+75) ° =05.

(b) sin 26 ° = 0.7, giving your answers to one decimal plelEl
Solution:

(@cos @+75) ° =05

Solve cosX ° =0.5whereX=0+ 75,75 < X<435
Your calculator solution foX is 60

As cosX is +ve, X is in the 1st and 4th quadrants.

S @)

60
60

Read off all solutions in the interval 75< X < 435
X =300, 420

6+ 75 =300, 420

So6 = 225, 345

(b) sin ° =0.7 intheinterval 0 < 6 <360
Solve sinX° =0.7whereX=20,0 < X<720
Your calculator solution is 44.4

As sinXis +ve,X is in the 1st and 2nd quadra
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A
44.4 44.4
e
T C

Read off solutions in the interval 0< X < 720
X=44.4,135.6,404.4, 495.6
X =20

1
Sof = X=22.2,67.8,202.2,247.8 (1 d.p.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 13

Question:

(s

(a) Find the coordinates of the point where the graph~o2 sin \ X+ om ) crosses thg-axis.

(b) Find the values <, where0 < x < 2z, for whichy = + 2. [El

Solution:

(s 5 )

(@y=2 sin \ X+ om ] crosses thg-axis wherex = 0

(&3]

1

5
Soy=2sin Gz=2x 75

Coordinates are (0, 1)

(.5 )

(b) Solve 2 sin L 2+ Bn} = V2intheinterval0 < x < 2r

=1

So sin (x+ %n’) :%

) V2 5
orsin X = ER

5
Wheregn < X = 457w

. . T
Your calculator solution s,

As sin X is +ve,X lies in the 1st and 2nd quadrants.

A

S) A

5 5
Read off solutions foX in the intervalgn < X £ 457

(Note: first value ofX in interval is on second revolution.)
9 11z 177 19z

4 4 4 ' 4
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i 9_71 11z 177 19z
X+ Gm= T T Ty g

Sz 5 x5 1mm
=7 6' 4 6"

177 23n 41z 47n
X= "o T 120 12

177 23r 41z 47z

SOX= 50 24 v 24 0 24
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 14

Question:

Find, giving your answers in termsfall values o in the interval 0 < < 2z, for which:

(.= )

(a) tan K6+ 3) =1

V3
(b) sin = - — IEl
Solution:

(=)

(a) tan K6+ 3) =1 in the interval 0 ¥ < 2r

T T
SolvetanX =1 whereg K< T

T
Calculator solution is,

As tan X is +ve, X is in the 1st and 3rd quadrants.

A

S ®

ENF
Y

T
Read off solutions foX in the intervalg K< 3

St %
X="77
Sz %
0+ 3=73.7%
S oz % oz _Ur 2%
S00="7 "% T3 T 1

- V3
2

(b) Solve sinX = whereX =20, 0<6 <4z
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T
Calculator answer is )

As sin Xis - ve,Xis in the 3rd and 4th quadrants.

A

(TS h |

Read off solutions foX in the interval 0 <9 < 4rx
47 5z 10x 1lx

X= 7333 3

1
So 0= 3X=73.% .3 6
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 15

Question:

Find the values of in the interval 0 <x < 270 ° which satisfy the equation
cos 2x+ 0.5 _
1-cos 2x

Solution:

Multiply both sides of equation by (1 — cox R (providing cos #1)
(Note: In the interval given cosXds never equal to 1.)
Socos 8+05=2-2 cos 2

3

= 30052(25

Socos &= 2

1
Solve cosX = Ewherex = 2%, 0 <X <540

Calculator solution is 60°
As cos X is +ve,Xis in 1st and 4th quadrants.

S @)

60
60

Read off solutions foX in the interval 0 <X < 540
X =60 °, 300°, 420°

1
Sox= 3 X= 30° 150°, 210°
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 16

Question:
Find, to the nearest integer, the values iofthe interval 0 < x < 180 ° for which 3 sif 3x -7 cos X -5 = 0.

[El
Solution:

Using sirf 3x + cog 3x=1
3(1-cog3x) -7 cos X-5=0

= 3 cof 3x+7cos X+2=0

= (3 cos X+1) (cos X+2) =0 factorising
So3 cos 8+1=0o0rcos 8+2=0

As cos X = - 2 has no solutions, the only solutions are from
3 cos X+1=0orcos 8= - é

Let X = 3x

Solve cosX = - %in the interval 0 < X<540°

The calculator solution X = 109.47 °
As cos Xis - ve,Xis in the 2nd and 3rd quadrants.

A

(s A

109.47°

70.53 w
o

70.53%

(1) C

Read off values oK in the interval 0 < X <540 °
X = 109.47°, 250.53°, 469.47°

1
Sox= 7X= 36.49° 83.51° 156.49° = 36°, 84°, 156° (to the nearest integer)

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 17

Question:

Give your answers to 1 decimal place, where appropriate.

Find, in degrees, the values@in the interval 0 < 6 <360 ° forwhich2 cd 6-cosf-1=sirt 6

[El
Solution:

Using sirf 6 + cog #=1
2cof f-cosf-1=1-cod 0
> 3cofh-cosf-2=0

= (3 cosh+2) (cosfd-1) =0
So3 cosd+2=0o0rcosf-1=0
2
For 3 cosf +2=0,cosf= - 3

Calculator solution is 131.8°
As cos@is —ve,fis in the 2nd and 3rd quadrants.

A
@ A

482

48.0° >
T C

6= 131.8°,228.2°
Forcosf=1,0=0° (see graph and note that 360° is not in given interval)
So solutions ar@ = 0°, 131.8°, 228.2
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 18

Question:

Consider the function X} defined by

f(x) =3+2sin (X+k) °,0<x<360

wher\t/ak is a constant and O k< 360. The curve with equatign=f ( Xx) passes through the point with coordinates
3+ V3.

(a) Show thak = 30 is a possible value férand find the other possible valuekof
(b) Given thak = 30, solve the equation () =1.

[E]
Solution:

(a) (15,3 +V 3) liesonthe curvg =3 + 2 sin (X +k) °
So3+V3=3+2sin (30+) °
2 sin (30+k) ° =3

) ( \ V3
sin k30+kj =5
A solution, from your calculator, is 60°
So 30 +k = 60 is a possible result

=> k=30
As sin (30 +k) is +ve, answers lie in the 1st and 2nd quadrant.
The other angle is 120°, so 3k+= 120

=> k=90

(b) Fork=30,f(x) =1is
3+2sin (x+30)° =1
2sin (x+30) °=-2
sin (Z+30) ° =-1
LetX=2x+ 30

Solve sinX ° = -1 in the interval 30 X < 750
From the graph of = sin X °
X = + 270, 630

2x + 30 = 270, 630

2x = 240, 600

Sox = 12¢, 30
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 19

Question:

(a) Determine the solutions of the equation
cos (%-30) ° =0forwhich0 < x < 360.

VA

ANA

!

b

1
Ty
I'.

i 7B
/ b
\_/

(b) The diagram shows part of the curve with equatisrcos (px —q) ° , wherep andq are positive constants and
g < 180. The curve cuts theaxis at point#\, B andC, as shown.

Given that the coordinates AfandB are (100, 0) and (220, 0) respectively:

(i) Write down the coordinates &f

(i) Find the value op and the value dd.

0

[E]
Solution:

(a) The graph of = cos x ° crossex-axis (y=0) wherex= 90, 270,
LetX=2x-30

Solve cosX° =0intheinterval -—30 < X < 690

X =90, 270, 450, 630

2x - 30 =90, 270, 450, 630

2x =120, 300, 480, 660

Sox = 60, 150, 240, 330

(b) (i) AsAB = BC, C has coordinates (340, 0)

(i) Whenx = 100, cos (10p-q) ° =0, so 10p - q = 90D
Whenx = 220, 22@ - q = 2702

Whenx = 340, 34( - q = 4503

. . . 3
Solving the simultaneous equatlo@ -®: 12p=180 = p= 3

Substitute ifD: 150 -q=90 = q=60
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Trigonometrical identities and ssmple equations
Exercise E, Question 20

Question:

The diagram shows part of the curve with equagienf ( x) , wheref(x) =1+ 2 sin (px° +q° ) ,pandq
being positive constants agd < 90. The curve cuts theaxis at the poinf and thex-axis at the point€ andD. The
pointB is a maximum point on the curve.

Vi

B
P |
A \\a /

%

C\ /D
\_/

Given that the coordinates AfandC are (0, 2) and (45, 0) respectively:

-y

(a) Calculate the value of
(b) Show thap = 4.
(c) Find the coordinates & andD.

[E]
Solution:

(a) Substitute (0, 2) g=f( x) :
2=1+2 sinq°®
2sing°® = +1

1

2
Asq < 90,g=30

sinq° = +

(b)Ciswhere 1 +2 sin (px° §° ) =0 forthe first time.

1
Solve sin \ px° +30° ) = -5 (use only first solution)
450 ° +30° =210° (x=45atC)
450 =180
p=4

(c) AtB f(x) isamaximum.
1+2sin (&° +30° ) isamaximumwhensin &4 +30° ) =1
SoyvalueaB=1+2=3
Forxvalue, solve#° +30° =90 ° (aB is first maximum)
= x=15
Coordinates oB are (15, 3
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D is the second value for which 1 + 2 sin (4° +30° ) =0

1
Solve sin ( 4° +30° ) = - 7 (use second solution)
4x° +30° =330°
4x° =300 °
X=75

Coordinates oD are (75, 0
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