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Exercise A, Question 1

Question:

A student makes the mistake of thinking that sha{ B) = sinA + sinB.
Choose non-zero values AfandB to show that this statement is not true for all
values olA andB.

Solution:

Example: TakéA = 30 ° ,B =60 °

SIinA = >
R
sinB = >
SinA+sinB#1

butsin(A+B) =sin90° =1.

This proves that sinA + B) = sinA + sinB is not true for all values. There
will be many values of andB for which it is true, e.gA= - 30 ° and

B= + 30 °, and that is the danger of trying to prostaaement by taking
particular examples. To prove a statement reqaigsund argument; to
disprove only requires one exam
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Exercise A, Question 2

Question:

Using the expansion of cosA(— B) with A =B = 6, show that
sin? 6+ cos® 6 =1.

Solution:

cos (A—-B) =cosAcosB + sinAsinB
SetA=6,B=0
= cos (0 —-6) =cosfcosh + sindsing

= cos0=cos 0 + sir? 0
Soco<? A +sin® =1  (sincecosO = 1)
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Exercise A, Question 3

Question:
(a) Use the expansion of sirA(— B ) to show that sin( % Y ) = codY.
(b) Use the expansion of coA(— B ) to show that cos( % o } = sing .

Solution:
@sin (A—-B) =sinAcosB — cosAsinB
SetA= Z,B=0

= sin (% -0 ) Esin%cosﬂ—cos% sirg

= sin ( % -0 ) =cos/  (since sin% =1, cosng =0)
(b)cos (A - B) =cosAcosB + sinAsinB
SetA= Z,B=0

= cos(% —9) Ecos%co§+sin%sir|9

= COS ( % -6 } =sind  (since cos% =0, sir% =1)
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Exercise A, Question 4

Question:

Express the following as a single sine, cosineangént:
@sin15° cos20 ° +cos15° sin20°

(b)Sin58 ° cos23 ° — cos58 ° sin23 °

(c)cos130 ° cos80 ° —sin130° sin80 °

tan76 ° —tan45°
d) 1+tan76 ° tan45 °

(e)COS P cosh + sin ¥sind

(H cos4cosIP — sindsiny
o1 1 1. . -1
(g) SIN 5«9003259 + cos 5«95|n2549

tand + tanJd
h) 1-tandtandP

@sin (A+B) cosB-cos (A+B) sinB

() COS ( —szzy } cos( —BX_ZZy ) —sin( szzy ) sin( _3x—22y }

Solution:

(@) Using sin (A + B) = sinAcosB + cosAsinB
sin15° cos20° +cos15°sin202sin(15° +20° )=sin35°

(b) Using sin (A — B) = sinAcosB — cosAsinB
Sin58 ° cos23 ° —cos58 ° sin232sin(58° —-23° )=sin35°

(c) Using cos (A + B) = cosAcosB - sinAsinB
cos130 ° cos80 ° —sin130 ° sin80=2cos (130° +80° )=cos210°

. tanA — tanB
@Usingtan(A-B) = T oA
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tan76 ° —tan45°
1+tan76 ° tan45 °

=tan (76 ° —45° ) =tan31°

(e) Using cos (A — B) = cosAcosB + sinAsinB
cosdcosh + sinsind =cos (D - 60) =cosd

) Using cos (A + B) = cosAcosB - sinAsinB
cos#cosI - sindsinF=cos (4 +30) =cos®

(g) Using sin (A + B) = sinAcosB + cosAsinB

in = 1 T SR A SN D R

sin 6c0s256 + cos560sin27560 = sin L >0+ 250 ) =sin?
: tanA + tanB

MmUsingtan A+B) = - o5

tan® + tand

1-tnzmny - @n (¥ +30) =tand

@) Using sin (P — Q) =sinPcosQ — cosPsinQ
sin(A+B)cosB-cos(A+B)sinB=sin[ (A+B) —B] =sinA

() Using cos (A + B) = cosAcosB - sinAsinB

cosS ( szzy } cos( SX_ZZV } —sin( 3X;2y } sin( 3x—22y )
X+ 2y 3x -2y Bx
ECOS[(T)Jr( 2 )}Ecos(j)zcos&
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Exercise A, Question 5

Question:

Calculate, without using your calculator, the exadtie of:
(@)sin30 ° cos60 ° + cos30 ° sin60 °

(b)c0s110 ° cos20° +sin110° sin20°

(c)Sin33 ° cos27 ° +cos33° sin27 °
l T . T . T
(d)cosg COSg = sirg  siry

(e)sin60 ° cos15° - cos60 ° sinl5°
M cos70° (cos50° —tan70° sin50 ° )

tan45° +tanlb5°
@7 " tan45 ° @n15 °

1-tanl5°

() 1+tanl5°

Vs T
tan ( — —tan (—
(15) ~@n(5)

® T T
1+tan(§ )tan(g )

@ V3cosl5° —sinl5°
Solution:

(a) Using sin (A + B) expansion
sin30 ° cos60 ° + cos30 ° sin60 ° =sin (30 + 60°): sin90° =1

(b)c0s110 ° cos20 ° +sin110 ° sin20 ° :cos(110—2(3):c:0590° =0
. . . o . \3
()SiNn33 ° cos27 ° +cos33 ° sin27 ° =sin (33 + 27 )=sin60 ° =

T

T T T T T \ T \2
(d)COSE COSE —SIFE Slfg =cCo E %_) :COAS ':2_

o V2
(e)sin60 ° cos15° —cos60 ° sinl5° =sin (60 - 15)=sin45° = —
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fcos70° cosbC° —cos7C° tar70° sin5C °
=c0s70 ° cos50° —sin70 ° sin50 °

Lnsﬁ'xtfmfi' ),as’g Q:;g sind

= CUS (/U TOU)
=c0s120°

1
= —cos60° = -3

tan45° +tanlb5° _ o _ o _\/
©7-@nas - @ris-=tan (45+15) ° =tan60° =3

1-tanl5° _ tan45° —-tanl5° . o _
(W 1+tan15° = 1+wnds° @nise (USINgtan4s® =1)

o V3
=tan (45-15) =tan30° =5

T 1
tan ( — —tan ( —
(45) ~tan(57)

| 8 . (Im =\ _ 3% _ o om
(i) o 1 =tan L 12 "3 =tan, =tam, =1
1+tan(E)tan(§n)

[ s

Page2 of 2

() This is very similar to part (e) but you needeuwrrite it as 2 | —_ Cc0sl5° -

\
)

1 o
>sin15° | to appreciate it!

1
V3cos15° -sin15°=2 (—00515° -3 sin15°)

=2 (sin60 ° cos15° —cos60 ° sinl5 ° )
=2sin (60-15) °

=2sin45 °

=2
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Exercise A, Question 6

Question:

TriangleABC is such thafAB = 3cm,BC = 4cm, « ABC =120 ° and
ZBAC=6°.

@) Write down, in terms of, an expression for ACB.

23

(b) Using the sine rule, or otherwise, show thattan= e

Solution:

C
(@ « ACB=180° —120° —9° = (60-60) °

sinC sinA
c T a

(b) Using sine rule:

sin(60-60) " sing°
= 3 = 4

= 4sin(60-0) ~ =3sind°
= 4sin60° co¥° —4cos60 ° si° =3sind °

= 2v3co¥° -2sinf° =3sind° \sin60° =
= 5sind° =2+ 3co °
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sing ° 243

= cosf°

N
2 o
w

= tan@°

m |
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Exercise A, Question 7

Question:
Prove the identities
@sin (A+60° ) +sin(A-60° ) =sinA

COSA sinA _ cos (A+B)
(b) - =

sinB cosB sinBcosB
sin (x+vy)
€ . =tanx + tany
COSXCOSy
cos (x+vVy)
—————— +1=cot xcoty
sinxsiny

(€)COS (9+ %) +  3sind = sin (H+ %)

cot AcotB-1
cot A+ cot B

@mcot (A+B)

@S (45+0) ° +siP(45-0) ° =1

(hycos(A+B) cos(A-B) = co<® A - sin® B
Solution:

@LHS. =sin(A+60° ) +sin(A-60° )
= sinAcos60 ° + co&sin60 ° + simcos60 °
= 2sinAcos60 °

: _ 1
=sinA  (since cos60 ° =;

= R.H.S.

COSA sinA
sinB ~ cosB

() L.H.S. =

cosAcosB - sinAsinB
sinBcosB
cos (A+B)
sinBcosB

R.H.S.

sin (x+vy)
cosxcosy

(c) L.H.S.

file://C:\Users\Buba\kaz\ouba\c3 7 a_ 7.t

— COASIn60 °

Pagel of 4

3/9/201:



Heinemann Solutionbank: Core Maths 2 Page2 of 4

sinxcosy + cosxsiny
COSXCOSy

sinxcosy cosxsiny
COSXcosy CoSXcosy

sinx siny
+
COSsX cosy

tanx + tany
R.H.S.

cos (X+vVy)
sinxsiny

d) L.H.S. = +1

cos (X +y) + sinxsiny
sinxsiny

COSXCOosy — sinxsiny + sinxsiny
sinxsiny

COSXCOoSsy
sinxsiny

cot xcot y
R.H.S.

@ L.H.S. = cos (0+ % ) +  3sind

T . . T .
= cosfcos 7 - sirfgsin 7 +  3sind

1 V3 )
= 5 cosf - — sind+  3sing
_ V3 1
= sing + 20039
. T T = N3  xm 1)
=S|anos6 + cogsin 5 \COSG ==, Sing =2 )
—sin [0+ =) [sin(A+B) ]
\ 6 )
= R.H.S.

(f)
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cot Acot B —1
cot 4 +cot B
1 1

fand  fan B
| |

tan 4 tan B
|—tan 4 tan B

tan dtan B
tan F—tan 4

tan Atan &
| —tan A tan B y tan4tan B
tan4tai B tan4-+tan B
| —tan Atan B
tan 4A4-tan B
l

tan A+tan 8
|—tan 4 tan B

1
tan( A+ F)
coti A+ R)
L.H.S.

RE.H.5.

@ LHS. =sii? (45 +0) ° +sirf(45-6) °
= (sin45° co® ° +cos45 ° sid ° ) 2 4 (sin45° co® ° —cos45°
sing° ) 2
As sin45 °© = cos45 ° itis easier to take out as a comfactor.
= (sin45° )2[ (cosf° +sinfd ° ) 2 4 (cosh° —sind ° ) 2]
(
> LCOSZ 0° +2sind ° cosd ° +sir? 0° +cog 0° - 2sind °

cosf° +siF 6° |

=512 (si®oc vcod oo | |
= 2x2 (siP0° +co 0° =1)
=1

- RH.S.

Alternatively:

assin(90° x° ) =cosx° ,

ifx=45° +0° thensin (45° 9° ) =cos (45° +6° )
and original L.H.S. becomes &i045 +0) ° +co€L (45+60) °
which is identically = 1

(hL.HS.=cos(A+B) cos(A-B)
= (cosAcosB - sinAsinB) ( cosAcosB + sinAsinB)
= co? Acos? B - sin? Asin? B
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=co€ A(1-sif B) - (1-co€ A) sir? B
= co$ A - coZ Asir? B - sir® B+ co€ Asin® B
=cod A-sir? B

= R.H.S
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Exercise A, Question 8

Question:

: . 4 . 1
Given that sith = tand sirB = 7, whereA andB are both acute angles, calculate the
exact values of

@sin (A+B)
(wycos (A-B)
c)sec(A-B)
Solution:

X ¥

Using Pythagoras' theorexe 3 andy = 3

. . , 4 V3 3 1 43+3
(@sin (A+B) =siNAcosB+ CosAsinB= ¢ x — + ¢ x5 =" 5
. . 3 V3 4 1 3V3+4
(b)cos (A—=B) =CcosAcosB +sinAsinB= ¢ x —5 + ¢ X 3 =~ 1
3 10
()sec (A-B) = cos(A-B) ~ 3V3+4
B 10(3V3-4)
T (3V3+4) (3V3-4)
_10(3V3-4)
- 27 - 16
_10(3V3-4)
- 11
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Exercise A, Question 9

Question:

. 4
Given that cog = - rt

exact value of
(@) SINA

(bycos (r + A)

(©)Sin ( % +A }

(

z )
- +
(d) tan L 4 Aj

Solution:

4
Draw a right-angled triangle where d¥s= ¢

-

Using Pythagoras' theorexn= 3
3 3
SosiPA'= 7, tanA'= 7

@@ As Ais in the 2nd quadrant, = sinA’

.3
SINA = 5

(b)cos (7 + A) = costCosSA — sinzSinA = — COSA
sint=0)
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(c)sin (% +A ) =sin% cosA+cos% Sim
_ (A8 Ay, (1) (3]
\2 )L 5) L2) 5 )
_ 3-443
B 10
3
(d) AsAis in 2nd quadrant, ta= —tanA'= -
z 1
tan — + tarA =
(= Y o_ 4 _1+tanA_i_l
tan\4+Aj_ - = e =5 =3
1—tanztarA Z

© Pearson Education Ltd 2C
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Exercise A, Question 10

Question:

. . 8 . 4
Given that silA = —, whereA is acute, and cd&&= — -

17’ 5°
calculate the exact value of
@sin (A-B)
(wycos (A-B)
c)col(A-B)
Solution:
8 5
3
[ ] B’
15 #
sinB = sinB’, tanB = - tanB’
By Pythagoras' theorem, the remaining sides aentl3.
8 15 8
SosiPA= 75,C0A= -, tanA= ¢

.o 3 _ 4 _ 3
and sirB = 5,cosB— - 5,tarB— -2

@sin (A—-B) =sinAcosB — cosAsinB
(8Y ( _4) _ (1) (3)
\ 17 ) U5

= 17 )\ " 5) 17
_ -32-45 77
- 85 - 85

()ycos (A—B) = cosAcosB + sinAsinB

(1Y) ( _4)
L7 ) U5
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_ —60+24 36
- 85 - 85
8.3
_ tanA — tanB _ 15 4
©tan (A-B) = T oA = 2
60
1 36

Socot(A-B) = @n(A-B) - 77

© Pearson Education Ltd 2C
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Exercise A, Question 11

Question:

Given that tar\ = L whereA is reflex, and siB = % whereB is obtuse,

24"
calculate the exact value of

@sin (A+B)
wytan (A-B)
cycose (A+B)
Solution:

Using Pythagoras' theorem, the remaining side2aend 12.
As Aiis in the 3rd quadrant (takis +ve, andA is reflex),
SiNA = — sinA’, COSA = — COosA’

, 7 24 7
SosiPA= - E,COSQ\: - E,tam: By
As B is in the 2nd quadrant,
cosB = — cosB/, tanB = — tanB’

_ 5 12 5
So simB = 13, Co0B= - 3, talB= - 5

(a)
sin (A+B) =sinAcosB + cosAsinB
(-2) (-3)+(-2)(3)

84-120 _ 36

325 325
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A 17
tanA — tanB 24 12 24 204
Oan (A-B) = 15 emas = 7 5 253 _ 253
1-05) (3) 288
1 325
(cpcosec (A+B) = Sn(A+B) - ~ 36

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\c3 7 a 11.t 3/9/201:



Heinemann Solutionbank: Core Maths 2 Pagel of 2

Solutionbank
Edexcel AS and A Level Modular Mathematics

Exercise A, Question 12

Question:

Write the following as a single trigonometric fuioct, assuming that is
measured in radians:

(@)co< 0 — sir? 6
(b)2sindcosd

1+ tand
© 1-tang

(d) % (sind + cos )
Solution:

(2)C0< O — sir? 0 = cosfcosd — sindsind = cos (6 +60) =cosD

(b)2sindcosd = sindcosd + sindcosd
= sin4cos 4 + cosdsin4l
=sin (49 + 409)
=sin&

tan z + targ
1 + tan) 4 T
© 71— tam = ﬂ (@astany; =1)
1 -tan Z tary

:tan(% +9}

= sin

INE

1 1 o T T 1
(d) §5SIng + =75 cosd = sinfdcos 7, + cogsin (as¢2 =Co

7)

NG
N S

i [
= sin K9+
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NS
N—
L _ 1

[ Note: (d) could be cos( 0 -

© Pearson Education Ltd 2C
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Exercise A, Question 13

Question:

Solve, intheinterval 0 ° < 6 < 360 °, the following equations. Give
answers to the nearest 0.1°.

@3cos’ =2sin (0 + 60 ° )

wsin (#+30° ) +2si=0

ccos (A+25° ) +sin(f+65° ) =1
(dycosd = cos (0 + 60 ° )

e)tan (06— 45° ) =6tary

(fsind + cosd =1

Solution:

@3cos =2sin (0 + 60 ° )
= 3co¥) =2 (sinfdcos60 ° + cogsin60 ° )

(1 | V3 ) _
= 3co¥=2 \53|n<9+ Tcosej = sind + v 3cos

= (3-1+3) cod=sind

ing
= tand=3- 3 (tan@z s:)nse)

As tan@ is +ve,f is in 1st and 3rd quadrants.
O=tan"1(3-+V3),180° +tan 1(3- V3) = 51.7°,231.7°

wsin (#+30° ) +2si=0
= sindcos30° + cogsin30° +2si=0
V3 1
= 7sin9+ 50099+25in920
= (4+ +V3)sind= -cod
1
4+ 3

As tanf is —ve, # is in the 2nd and 4th quadral

= tanfd = -
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(s) A
\

O

1 1
g=tan" ! ( - 4+V3) +180° , tarr 1 ( - 4+¢3> + 360 °

=170.1° , 350.1°.

ccos (A+25° ) +sin(f+65° ) =1
= cos¥cos25° —sisin25° + sindcos65 ° + cogsines ° =1
As sin (90 -x) ~ =cosx°® and cos (90 x) = =sinx°
cos25 ° =sin65 ° and sin25° =cos65°
So co%sin65 ° — sindcos65 ° + siMcosb65 ° + cogsines © =1

= 2co9sine5° =1

= CcoY = = 0.55169

2sin65 °
6=cos 1(0.55169) ,360° —cos!(0.55169) = 56.5°, 303.5°
(dycost = cos (0 + 60 ° )

= CO0SY = c0s9cos60 ° — sifsin60 ° = % cog — % sind

= cosf = - 3sind
( sing

1
= tanf= - 3 Ktan@z cost

@ is in the 2nd and 4th quadrants.

(s) A

| ©
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1 (
\

1 . L ,
EE ) IS not In given interval.

1 1
0=tan" ! ( - 732) +180°,taﬁ]-( - ;g:} +360° =150° ,

330°

tan

(e)tan (# —45° ) =6tarv
tand — tan45 °

d 1 + tandtan45 ° = 6tary
tand - 1 _
= L+t = 6tany

= tand - 1= 6tary + 6tarf 0
= 6tarf 9+ 5tand+1=0
= (3taw+1) (2ta+1) =0

1 1
= tanf= - gortans?: -5

| ©

1 1 1
tand= - 3 = Q:tan‘l(—g) +180°,tan‘1| -3 |
\ y
+360° =161.6° ,341.6°
1 1 1
tand= - 5 = Q:tan"l(—g) +180° ,taft | - 3 |
\ )

+ 360 ° =153.4° ,333.4°
Set of solutions: 153.4°, 161.6°, 333.4°, 341.6°

(fsinfd + cosd =1

1 1 _ 1
= V25|n<9+ Vzcosﬁ— 12
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1
= €0s45 ° sif +sin45 ° co® = T

1
= sin(60+45° ) =775

= 0+45° =45°,135°
= 0=0°,90°

© Pearson Education Ltd 2C
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Exercise A, Question 14

Question:

(a) Solve the equation c6€0s30 ° - sisin30 ° = 0.5, for
0 < 6 < 360°.

(b) Hence write down, in the same interval, the sohgiof vV 3co<d — sind = 1.
Solution:

(@a)cosf#cos30 ° —sisin30 ° =0.5
= cos(#+30°) =05

= 0+30° =60 °, 300°
= 0=30°,270°

V3 1
(bycosdcos30 ° — siMsin30 ° =coshd x —~ —sind x 3

N =

So co¥cos30 ° —siMsin30 ° =

is identical toV 3cos) - sind = 1
Solutions are same as (a), i.e. 30°, .

© Pearson Education Ltd 2C
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Exercise A, Question 15

Question:
(a) Express tan ( 45 + 30 )o in terms of tan 45° and tan 30°.

(b) Hence show thaar75° =2+ 3.
Solution:

o tan45° +tan30°
@tan (45+30) = T 0257 @n30°

(h
I
air
]_l
;3

tan 75" =

V3+1
V3-1
(V3+1) (V3+1)
(V3-1) (V3+1)
4+243

2

=2+ V3

© Pearson Education Ltd 2C
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Exercise A, Question 16

Question:
Show thaise(10E° = — V2 (1+ V3)
Solution:
cos (60 +45)° =co0s60 ° cos45° - sin60 ° sin45 °
_ 1,1 _ds 1
T2 V2 2 V2
_ 1-43
o242
S 105 ° 1 22
0 sec Tcos105°  1- 3
2V2(1++3)
(1-+V3) (1++3)
_2V2(1+43)
B -2
= -N2(1+13)
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Exercise A, Question 17

Question:

Calculate the exact values of
(a) cos 15°

(b) Sin 75°

©sin (120 +45) °

(d) tan 165

Solution:

(@c0s15° =cos (45-30)
=c0s45 ° cos30 ° +sin45° sin30°

N2 o 43 N2 1

=T X Tt X%
V2

= (V3+1)

(b)sin75° =sin (45+30)°
=sin45° cos30 ° + cos45 ° sin30°

N2 V3 V2. 1

=T Xty Xg
V2

= — (V3+1)

[sin75° =cos (90 -75° ) =cosl15° ]

©sin (120+45) " =s
B < T O G S
=2 X2t T2 2
V2
= (V3-1)

o tan120 ° +tan45°
@tanl65° =tan (120+45) = T 150 @nas °

= - +3)
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-V3+1
1+ V3
(-+V3+1) (V3-1)
(V3+1) (V3-1)
- 4+243

2

-2+ 3
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Exercise A, Question 18

Question:
(@) Giventhat3sink-y) —sin (x+y) =0, show that taxi= 2tany.
(b) Solve3sin(x—45° ) —=sin(x+45° ) =0,for0 < x < 36C°.

Solution:

@3sin (x—-y) —sin(x+y) =0
= 3sinxcosy — 3cosxsiny — sinxcosy — cosxsiny = 0
=  2SinXxcosy = 4 cosxsiny

2sinxcosy 4 cosxsiny
= CosXcosy = cosxcosy
2 sinx 4siny
= cosx cosy

= 2tanx = 4tany
So tarx = 2tany

(b) Puty =45 ° = tanx=2
Sox=tar 12 18C° +tar~1 2=63.2°,243.4
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Exercise A, Question 19

Question:

Given that six ( cosy + 2siny ) = cosx ( 2cosy — siny ) , find the value of
tar (x+vy) .

Solution:

sinx ( cosy + 2siny ) = cosx ( 2cosy — siny )
= SiNXCcoSsy + 2SinXsiny = 2COXCOSy — COsSxsiny
= sinxcosy + cosxsiny = 2 ( cosxcosy — sinxsiny )
= sin(x+y) =2cos(x+Vy)

sin(x+vy)
cos (x+vy)

= =2
= tan(x+y) =2

© Pearson Education Ltd 2C
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Exercise A, Question 20

Question:
Given thattar (x —y) =3, express tay in terms of tarx.

Solution:

Astan (x-y) =3
tanx —tany

SO 1 + tanxtany

= tanx — tany = 3 + 3tarxtany

= 3tanxtany + tany = tanx — 3

= tany(3tanx+ 1) =tanx— 3

tanx — 3

d tany = 3tanx + 1

© Pearson Education Ltd 2C
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Exercise A, Question 21

Question:

In each of the following, calculate the exact vabfiganx®.
o 1
@tan (x—-45) = 2

)sin (x—60) ~ =3cos (x+30) °

©tar (x-60) ~ =2
Solution:

0 1
@tan (x-45) =7

tanx ° —tan45° _ 1
= l+tanx° tand5° ~ 4

= 4tanx°® —-4=1+tarx”® (tan4d5° =1)

= 3tanx° =

5
3

= tanx°® =

b)sin (x—60) ~ =3cos (x+30)
= SinX° cos60° —cog° sin60° =3cox° cos30° — 3six°
sin30 °

. 1 . \3
= SINX°® X 5 —COX° X —~

N -

V3 _
= 3COX° X 7—33|nx° X

=  4sinx°® =4+ 3cox°

sinx ° 4+ 3

= cosx° ~ 4

= tanx° = V3

ctan (x—-60) =2
tanx ° —tan60 °
1+ tanx ° tan60 °

= =2
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tanx°® - V3 _
= 1+ + 3tanx ° =2
= tanx°® - V3 =2+ 2V 3tanx°®
= (2V3-1)tamx° = - (2+ 3)
o _ (2+43) (2+3) (2V3+1)  8+5%3
= tanx® = - TousTy = - (2V3-1) (243+1) — 11
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Exercise A, Question 22

Question:

: 1 2 : :
Giventhattah ®° = -andtaB° = 7, calculate, without using your calculator, the
value ofA + B,

(a) whereA andB are both acute,

(b) whereA is reflex ancB is acute
Solution:

_ tanA ° +tanB °
T 1-tanA° tanB°

@tan (A° +B° )

Astan (A+B) * is +ve,A + Bis in the 1st or 3rd guadrants, but as they atie bo
acuteA + B cannot be in the 3rd quadrant.

So (A+B) “=tan"l1=45°
i.e.A+B=45

A Is reflex but tarhk ° is +ve, sAAis in 3rd quadrant,
l.e. 180 ° <A° <270°
and0° <B° <90°

(A+B) " must be in the 3rd quadrant as tah < B) " is +ve.
SoA + B =22E

© Pearson Education Ltd 2C
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Exercise A, Question 23

Question:

Given thaicosy =sin ( x +y ) , show thatary = se(x — tarx.

Solution:

cosy=sin (x+y)
=  COSy = Sinxcosy + cosxsiny
Divide throughout by cascosy

! . - —
}05{ sinx ,C.D'ST' cesY sin v
COSX CORV  COSYCOST  gosT cosy

= Ssex = tanx + tany
= tany = sex — tanx

© Pearson Education Ltd 2C
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Exercise A, Question 24

Question:

Given that cotA = %and cot A+ B) =2, find the value of cd.

Solution:
cot (A+B) =2

1
= tan(A+B) =3

tanA + tanB _ 1
= 1-tanAtanB — 2

1
But as cotA = 2 then ta\ = 4.

4 + tanB 1

O dtaB = 2
> 8+2tamB=1-4taB
= 6tanB= -7

= tanB= - s
6

1
So cotB = @B = 7

© Pearson Education Ltd 2C
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Exercise A, Question 25

Question:

Given that tan(x+ %) = = show that tan=8 - 5 3.

Solution:

( Vo1
2

T
+ - =
tan\x 3

T
tanx + tan —
3

\
I
N~

T
1 - tanxtan —
3

tanx + V3
1 - + 3tanx

> 2tarx+ 2V 3=1- v 3tanx

= (2++V3)tanx=1-2V3
_1-2V3  (1-2V3)(2-V3) 2-4V3-+V3+6
> @aX= 5005 T (2 43) (2-V3) 1

:% (tan \/3)

=8-5V3

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\c3 7 a 25.t 3/9/201:



Heinemann Solutionbank: Core Maths 2 Pagel of 2

Solutionbank
Edexcel AS and A Level Modular Mathematics

Exercise B, Question 1

Question:

Write the following expressions as a single trigmedric ratio:
(@) 2sin10 ° cos10°

)1 — 2sirf 25 °
(©Cco< 40 ° —sirf 40 °
2tan5°

1-tarf 5°

1

(e) 1 1
23|n(245 ) °cos(24§ ) °

m6coL 30° -3

sin8 °
sec8 °

()

(h) cO< 156 — sir? 156

Solution:

@2sin10 ° cos10° =sin20 ° (using 2 #\icosA = sin 2A)

1 -2sirf 25° =cos50°  (using cog= 1 - 2sirf A)

(©cof 40 ° —sirf 40° =cos80°  (using coge= cog A - sir? A)

2tan5 ° ;
d—— =tanl0° using tan® =
( )1—tar? 5° ( 9

2tanA
1-tarf A

)
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1 _ 1
() 1 1 ~ sin49°
23in(24§ ) °cos(24£ ) °

= cosec49 °

®m6cof 30° —3=3(2c0o830° —1) =3cos60°

sin8°
@) sec8°

1 1
=sin8° cos8° =7 (2sin8°cos8° ) 5 sinl6°®

2 T

T .o om _ 2
(COF 715 — SiF g = COSTg = COSg

© Pearson Education Ltd 2C
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Exercise B, Question 2

Question:

Without using your calculator find the exact valoés

@2sin ( 22%) ° cos ( 22%) ’
(b)ZCog 15° -1
© (sin75° —cos75° )2
2tan%
(d)
1 - tarf z
8
Solution:
o AA1) e (1) o , 1 _ V2
(a)2sin L 225} cosk 225) =sin2 x 227 ° =sin45° =7
V3

(b)ZCog 15° =1=cos(2x15° ) =cos30° =;

) (sin75° —cos75° )2=sin2 75° +cof 75° - 2sin75° cos75 °
=1-sin(2x75°) (siR75° +cof 75° =1)

=1-sin150°
_ 1
_1_2
_ 1
)
T
2tan —
—S—tn(le\ —tnl =1
(d)l—tanzl_ak 8)_a4_
8

© Pearson Education Ltd 2C
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Exercise B, Question 3

Question:

Write the following in their simplest form, involvg only one trigonometric
function:

(@)co< 30 — sir? 30

(b)y6sinYcosd

0
2tan —
2

()
1 - tarf A
2

(d)2 — 4sirf %

(e)\|1 + cosd
) sin® 6co 0

(g)4sinfdcosycos

tand
se 6-2

(h)

i sin? 0 — 2sin® 9co? 6 + cos* O

Solution:

(2)c0¥ 30 - sir? 30=cos (2xP) =cos®
(b)6sincosd =3 (2sinPcosd ) =3sin(2x D) =3sind

o
2tan —
2

/T~
N
X
N
N

0~ =tan = tad

0
1-tarf —
2
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@2-4si? {30 | =2 | 1-2sif [ 30 | | =2cos{ 2x
= 2coy)

@VT+cosB=\1+ (2co€ 0-1) =Y2co §= 2coss

1 1 1
(M si® 6cog 0= 7 (4sirf cog 9) = 5 (2sindcosd) 2= 7 sirf 20

(9)4sindcosicos
=2 (2sindcosh ) cosd
= 2sindcosd
=sind)  (sin2A =2sinAcosAwith A =20)

tand _ tanod
se@ -2 (L+tarf 0) -2

(h)

tand

C tarh-1

— tand

T 1-taf o

_ 1 ([ 2tad )

20U 1-take J
1

= - Jtand

i) cos? 0 - 2sin? Gco? 6 +sin® = (co? 6 -sin? 0) 2=co? 20

© Pearson Education Ltd 2C
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Exercise B, Question 4

Question:

. 1 .
Given that cox = ’y find the exact value of cos.2

Solution:

L

cosX=2co€ x—-1=2 (

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\c3 7 b 4.f 3/9/201:



Heinemann Solutionbank: Core Maths &

Solutionbank
Edexcel AS and A Level Modular Mathematics

Exercise B, Question 5

Question:

Find the possible values of sirwhen cos2 = ;—2

Solution:

cosP=1-2sirf 0
2 _ i3
8025—1—23| 0
: 23 2
= 2siF 0=1- 5 =
1
= sinzé?zg

_ 1
= Sing= % 5

© Pearson Education Ltd 2C
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Exercise B, Question 6

Question:

Given that cox + sinx = mand cox — sinx = n, wherem andn are constants,
write down, in terms cm andn, the value of cosx.

Solution:

COSX + SinX=m

COSX — SinX=n

Multiply the equations:

(cosx + sinx) (cosx—sinx) =mn
= cof X -—sir® X=mn

= COSX=mn

© Pearson Education Ltd 2C
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Exercise B, Question 7

Question:
. 3 .
Given that ta@ = 2 and that is acute:

(a) Find the exact value of
() tan 29

(i) sin 20

(iif) cos ¥

(b) Deduce the value of sir6.
Solution:

0 -
4

The hypotenuse is 5,

.. 3 _ 4 _ 3
SO Sig = 5,cos9— 5,tane— 4

3 3
2 2
, 2tand 3 16 24
= - = = =7 X5 ==
@) (i) tan ey o 7 > - -
16 16
o o — 9ai _ 3. 4_2
(i) sin20 = 2sinfcosf =2 x ¢ x ¢ = >

69 _ 7

(iii) cos 20 = co O -sin? 0= 5 — % = 5

24 7 336

(b)SiN4) = 2SINVCOSPD =2 X 52 X 32 = o

© Pearson Education Ltd 2C
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Exercise B, Question 8

Question:

Given that cog = - % and thaf is obtuse:

(a) Find the exact value of
(i) cos A

(i) sin A

(iif) cosec A

a2

(b)y Show that tang = .

Solution:

: 1 2 7
(a)(l)COSZAZZCOgA—1:2( —5)2—125—1: - 3
(i) cos2A =1 - 2sirf A

7 .
> - 3=1-2sifA
- f_ 16
= 2sif A=1l+ 3 =7
8
= sin2A:§
22
> sinA=+ 5 (V8=2V2)

but Aisin 2nd quadrant =  sinAis +ve.
22

So sinA = 3

o 1 _ 1 _ 9 . 9¥2
(i) cosec A = Sin2A ~ 2sinAcosA N - T a2 T 7 8
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N
2
N

_ -4 2 —9_4V2
= X7 =y

in2A
(bytan 2A = el

COS A

ol | ©
©

© Pearson Education Ltd 2C
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Exercise B, Question 9

Question:

. 3t .. 0 3
Given thatr < 0 < EX find the value of tanz- when tarF 2
Solution:

0
2tan —
2
Using tary = P
1 —tan2 -
2
0
2tan —
3 2
= - =
4
1 - tarf 9
2

0 0
= 3-3taf 3 =8tan;

0 0
= 3taf ; +8tan, -3=0

n
( 4 A 4 3
> 3tans -1 tam; + 3 =0
\ 2 ) 2 )
9 _1 o _
sotan2 —Sortang = -3
3r
butzr <0< =
T 8 3
S0, <5 <7

. 0.
i.e. 7 is in the 2nd quadrant
0 .
So tany Is -ve.
9 _
= tan; = -3

© Pearson Education Ltd 2C
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Exercise B, Question 10

Question:

Pagel of 1

In AABC, AB =4cm, AC=5cm, - ABC = 20 and « ACB = 4. Find the

value ofé, giving your answer, in degrees, to 1 decimal p

Solution:

5¢cm

. : ... SinB sinC
Using sine rule with— =

sin29 _ sing
= 5 — 4
2singcosy _ sing
= 5 = 4

Cancel si asd # 0 ° or 180°
5
So 2co9 = 2

o |o

= Cco¥Y =
-1 3 o
So0d = cos g = 51.3

© Pearson Education Ltd 2C
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Exercise B, Question 11

Question:

In APQR, PQ =3cm, PR=6cm, QR =5cm and QPR = 2.

. 5
(@) Use the cosine rule to show that c6s2 5

(b) Hence find the exact value of 0.

Solution:

Scm

6 cm

. . . q? + 12 - p?
(a) Using cosine rule with cé3= 2ar

36 +9-25 20 5

(b) Using cos@ =1 - 2sirf 6

5
s =1-2sif 0
5 4
=> 2sif 0=1-g=7
2
= sif 0= 9

) V2
= sing= = 3

but sind cannot be negative férin a triangle

N2
SO Sing = 3

© Pearson Education Ltd 2C
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Exercise B, Question 12

Question:

: : , 3 . :
The linel, with equatiory = 7, bisects the angle between thaxis and the

liney = mx, m> 0. Given that the scales on each axis are the,samdehat
makes an angle with thex-axis,

(a) write down the value of tath

2
(b) Show thaim = 74.

Solution:

-y

3
(a) The gradient of linéis 7, which is ta®.

Hlw

So tary =

3
(b) The gradient of = mx ism, and ayy = 7 X bisects the angle betwegr mx

andx-axis
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1
N lw
X
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Exercise C, Question 1
Question:
Prove the following identities:

COS A .

(@ Comn + sinA. = COsSA — sinA
sinB cosB
(b) SinA COSA

1-cos?

© “anzm - tand
seé 6 _ 2
@7 g ~ SCC

©2 (Sir® Ocosd + cos Osind) =sinY

sin3g cosd
M sing cost

2

(g)cosed — 2cot Y cosh = 2sinbd

secz9—1_t r? 0
(h)secz9+1_a 2

)\ 1-sinX

r _
4X}_0052<

. (
() tan K

Solution:

COSA
COSA + sinA

(@ L.H.S. =

cod A-si? A
COSA + SinA

(cosA +sinA) (CcosA -sinA)

= 2cosec? sin(B-A)

COSA + SinA

= cosA - sinA= R.H.S.

sinB cosB

() L.H.S. = ~ oA

sinA

sinBcosA — cosBsinA
SINACOSA
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sin(B-A)

1
E (2sinAcosA)

2sin (B-A)
sSin2A

= 2cosecAsin (B-A) = R.H.S.

_ 1-cos?
©LHS = Y55

1- (1-2sif 9)
2sinfcosd

2sir? 0
2singcosd

_ sing
~ cosd

=tand = R.H.S.

se@ 6

d) L.H.S. = m

1
cod 0(1—tan2 0)

1

cod 0 - siré 0
1

cosd

siné 6
co€ 6

(astak 6 =

=secd = R.H.S.

© L.H.S. =2 (sir® fcosh + cos dsind)
2sindcosd ( sin? 6 + co 0)

sin2  (since sif 0 +cof 6=1)
R.H.S.

sin3) cosd
sing ~ cosd

® LH.S. =

sin39cosh — cos Fsing
sindcosy

sin(3-0)

1 .
—=sin2y
2

file://C:\Users\Buba\kaz\ouba\c3 7 ¢ 1.r 3/9/201:



Heinemann Solutionbank: Core Maths &

_ sin
1 .
—=sin2y
2
=2= R.H.S.
(9) L.H.S. = cosed - 2cot ¥ cosfd
. cosd
= cosed - 2 Sn coy)
. 2c0s 2 cosl
= cosed - 2 sinfcosd
_ 1 cosd
~ sind ~ sing
_ 1-cos?
- sing

(h)
L.H.5.

(i)

1- (1-2sirf 0)
sing

2sir 0
sing

= 2sind = R.H.S.
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LH.S. =

tan| T —x)

tan%—mn x

1+ tanZtan v
3

|—tanx
| +tanx

__ sinx
cosx
sinx
cosx

cosx—sinx

cosx+sinx

: Core Maths z

Multiply “top and bottom’ by cosx—sinx

cos® x+sin® x— 2sin xcosx

l—sin2x

cos® x—sin® x

= R.H.5.

Ccos 2y

© Pearson Education Ltd 2C
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Exercise C, Question 2

Question:
(a) Show that tafl + cot § = 2cosec2.

(b) Hence find the value ¢ar75° + cot 75°.

Solution:

(@) L.H.S. =tané + cot 0

B sing cosd
= cow T sing

sir? 0+ cog 0
singdcosy

2
2sindcosy

2
sin29
= 2cosec?2= R.H.S.

(sir? +cof 6=1)

(byUsefd =75°

1
= tan75° +cot 75° =2cosecl50 ZZW

Il
N
N = k-
I
D

© Pearson Education Ltd 2C
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Exercise C, Question 3

Question:

Solve the following equations, in the interval simow brackets. Give answers
1 decimal place where appropriate.

(@)Sin 29 = siné {0 < 606 < 2xn{
(bycosy =1 — coy { -180° <# < 180° {
©3cosP=2cof § {0 < 6<360° {
d)Ssin4d = cos {0 < 6 < =xn{
e2tanytany=3 {0 < y<360° {

; ( 1
m3co-sin, -1=0 { 0 < #<720° ¢

| J

@coL O-sin¥=sif® {0 < 6 < ={
n2sind=sed® {0 < 6 < 2x{

() 2sin 29 = 3tand {0 < 6<360° {

IA

G2tank= V3 (1-tary) (1+taw) {0 0 < 2n{

kK 5sin +4sind =0 { -180° < < 180° {
hsif #=2sin® { -180° < < 180° {

(m)4tar g = tar 20 {0 < 06<36C° {

Solution:

@sin2d =sing,0 < 6§ < 2
= 2sinfdcosh = sind
= 2sinfdcosy — sind =0
= sind(2co¥-1) =0
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_ 1
= sinfd=0orcog = 3

Solutionset:O,% T, o, 2t

(ycosd=1-coy, —180° < < 180°
= 2cof 6-1=1-co¥
= 2cof h+cosh-2=0

-1+\{17
= CcoYY = T\I_
-1-Y17 -1+Y17
As 41_<—1,c0§): :1_
As cosd is +ve,d is in 1st and 4th quadrants.

1 (=117 )

Calculator solution is cos L 2 ) =38.7°.

Solutions are + 38.7 °

©3cosP=2cof 6,0 < H<360°
= 3(2co€6-1) =2cod 0
= 6c0f #-3=2cog 0

= 4co¥ 6=3
3
=> cof =73
3
2

& will be in all four quadrants.
Solution set: 30°, 150°, 210°, 330°

= CcOos¥Y= =

@sindd=cosdh,0 < 6 < =«
= 2sindcosd =cosd
= cosd(2sinH-1) =0

_ 1
= cosd=0orsind = >

cos¥d=0in0 < 20 < 2

T 3T

= 20= 5,5, = 0=

3
"4

NG

1
sin2f = EinO < 20 < 2r
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T 5m T bm
> W=5. % > 0=

z m 5 3¢
Solution set: a 12 14

e)2tan3/tany = 3,0 < y<360°

4tany —
= P ety tany = 3
= 4taf y=3-3tafy
= T7tafy= 3
> tafy= 5
= tany = 47
Mtan“vff'—j

O1©

y is in all four quadrants.

) o 3 360 °
) ,180 ° +tar Y -, 360

Z.T,l

3
y=tan" 1\ >, 180° +tar ! (

_ 3
+tan~ 1 ( —\l:)

y = 33.2° 146.8°, 213.2°, 326.8°

0
®3cos-sin; -1=0,0 < 6 < 720°
( 2 0 ) .0 _
- BKl_ZS”?r ) —sin -1=0
=  6sirf —+S|n -2=0

9
2
= \35|n— +2) ( Zsin% —1) =0
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8§ _ _2 g _1
o 1. _ 0 .
sins =5in0 < 5 < 360

wiN

0 2
= ;zl80°—sin‘1(—g),360°+sin‘1(— ):221.8°

318.2°

= 0= 443.6°,636.4°
Solution set: 60°, 300°, 443.6°, 636.4°

@cof O-sinP=sik 6,0 < 0 < =«

= cof 0-sir §=sinY

= cosd =sin

= tan@d =1 (divide both sides by cogp
tan=1in0 < 20 < 2

_ T 5
_
j 9_ 8,8

h2sind=sed?,0 < 6 < 2x

= 2sInf = cosd

= 2sindcost =1
= sin2Y=1
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sin20=1in0 < 20 < 4rn
5

= 20= %% (see graph)

4>|§|"'

= 0= %,
(2sinY=3ta¥,0 < #<360°

. _ 3sind
= 4sinfcosh = "

= 4sindcoL 6 = 3sind
= sind (4co€ 0-3)

Nlw ]

= sind=0o0rcof 9=

sinf=0 = 6=0°,180°"°

3 V3
co¥ =, = cos¥=+ — = 6= 30° 150° 210° 330°

Solution set: 0°, 30°, 150°, 180°, 210°, 330°
G2tand= V3 (1l-taw) (1+ta¥) ,0 < 6 < 2¢
= 2tanv= V3 (1-tarf 9)
= 3tarf 6+ 2tan - V3=0
= (V3tan¥-1) (tand+ Vv3) =0
1
> tand= —Gortary= - V3

1
tand = W’O < 0 < &t

(1) c

-1 L -1 L

= @ =tan
tard= - V3,0 < 6 < 2n
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(s) A

| ©

> f=z+tan" (- V3) ,Zx+tan"1( - V3)

kK5sin¥ +4sind=0, —180° < < 180°
= 10sindcosd + 4sind = 0

= 2sind(5co¥+2) =0
2
= sinH:Oorco§:—g

sine=0 = #=0°,180° (from graph)

(s) A

@ C
1 [

Calculator value for cos L

(GRS

) IS 113.6°

= 0= +1136°
Solution set: —=113.6°, 0°, 113.6°, 180°

s #=2sin®, —180° < < 180°
= sir? 0 = 4sinfcosh
= singd (sind—-4cos¥) =0
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= sind = 0 or sinY = 4cod
= sind=0ortar¥ =4
sind=0 = 6= 0° 180°
tand=4 = @H=tan 14, —180° +tai 1 4= 76.0°,-104.0°

./
(1) c

Solution set: —104.0°, 0°, 76.0°, 180°

mdtand =tand, 0 < 6<360°

= 4tand = 2tand
1-tarf 6

= 2ta¥(l-tarf 6) =tand
> tand(2-2taf #-1) =0
= tand(1-2tarf 6) =0

= tanfd=0ortand = + %
tand=0 = 6= 0° 180°
tand = * E = 0= 35.3° 144.7°, 215.3°, 324.7°
Solution set: 0°, 35.3°, 144.7°, 180°, 215.3°, 32

© Pearson Education Ltd 2C
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Exercise C, Question 4

Question:

Given thalp = 2co<f andq = cos26, expressq in terms olp.
Solution:

p=2co¥Y = co¥= %

cosd =
Using cos2 = 2co¥ 6 - 1

2
= (= %—1

© Pearson Education Ltd 2C
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Solutionbank
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Exercise C, Question 5

Question:

Eliminated from the following pairs of equations:

@x=co 6,y=1-cos?
()X =tand,y = cot
()X =sind,y =sin2)
(dX =3c0os20 + 1,y = 2sind
Solution:
@cof 0=x cosH=1-y
Using cos2 = 2co¥ 6 - 1
> 1l-y=2-1
= y=2-X=2(1-x) (any form)

1
y=cot & = tan29:;

X = tand
2tand
1-tarf 0
2X
1 -x2

Using tan2 =

1
= — =
y

= 2xy=1-x2

(any form)
(c)X = sind, y = 2sindcosd
= Yy = 2xcosl

y
= Co¥Y = o

Using sirf 0 + co€ §=1
2

2, X _
= XF 42 =1

> HA+yv2=aCory? =43 (1-%x%)  (any form)

file://C:\Users\Buba\kaz\ouba\c3 7 ¢ 5.r

Pagel of 2

3/9/201:



Heinemann Solutionbank: Core Maths 2 Page2 of 2

@x=3cosP+1 = cosP= X;l
y=2sind = sind= 5
Using cos2 = 1 - 2sirf 6

> 2(x-1) =6-3%2 (x6)
> 3°=6-2(x-1) =8-X

2 -
> Y= % (any form)

© Pearson Education Ltd 2C
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Exercise C, Question 6

Question:

(a) Prove that ( cos2- sin2)) 2=1-sin®.

1

(b) Use the result to solve, for 0< 6 < z, the equation cog2- sin2) = e

Give your answers in terms .

Solution:

@L.H.S. = (cos®-siny) 2
= coS 20 - 2sindcos D + sin? 20
(cos2 20 + sir? 20) - (2sindcosd)
1-sin® (si®P A+cof A=1,sinA=2sinAcosA)
R.H.S.

N -

(b) You can use ( cog-sin2) 2=

1
but this also solves co§2 sin2) = - 5
S0 you need to check your final answers.
As (cos?d -sin2)) 2=1-sin®
1

=1-sind

- 2

N |-

= sSind =
0 < 6O<mso0 < 40<4rn

1
Checking these values in cas2 sin® = —;

- or 1% - _ _ 1
eliminates;, 5, which apply to co§2 sin¥ = - —;

. x 17x
Solutions are, o,

© Pearson Education Ltd 2C
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Exercise C, Question 7

Question:

(a) Show that:

0
2tan —
2

(i) sind = .
1 + tarf E

1 - tarf
(i) cosO =

N[ [ v

1 + tarf

.. : : .0 :
(b) By writing the following equations as quadratiogan - , solve, in the

interval0 < 4 < 360 °:
(i) sind + 2cos = 1 (ii) 3cod) — 4sind = 2
Give answers to 1 decimal pla

Solution:

o
2tan —
2

@ () R.H.S. = P
1 + tarf E

o
2tan —
2

0
se@ —
2

.0
2sin —
2

0

x co$ 7
C0OS —
2

P 9
=23|n2cos2

sind  (sin2A = 2sinAcosA)
L.H.S
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. 0
sin? 5

|
0
L cos 5 )

b o b 0 _
cog 3 - sirt | tarf 3 =

cosd (cosA=cof A-sir? A)
L.H.S.

0
(b) Let tan 5 =t

(i) sind + 2co¥ =1

2t 2(1-1%)
Loxast)
1 +t2 1+t2

> A+2-2A2=1+12

> 3A2-2-1=0

= (3t+1) (t-1) =0

=

0 1 0 0
= tan7 = -3 ortanm; =1 O0< 5> = 180 °
0 0
tan;zl => 3:45° > 0=90°
9 _ 1 9 _ o _ o
tan = -3 = 2-161.56 = 0=323.1

Solution set: 90°, 323.1°
(i) 3coshd — 4sind = 2
3(1-t%) 4 x X

1+t 1+1t?
> 3(1-t%) -8=2(1+t2)
> 5°+8-1=0

=2
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_ -—8=x\84
= t‘—lo

0 _-8+\&a g o
Fortans = 10 0 < 5 < 180
0
5 =665° = 0=133°

0 _-8-\& g o
Fortans = 10 0 < 5 < 180

0
5 =1202° = 0=2404°
Solution set: 13.3°, 240.

© Pearson Education Ltd 2C
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Exercise C, Question 8

Question:

(@) Using cosA=2co€ A-1=1 - 2sirf A, show that;
. 52 X _ 1 + cosx

(i) cos™ 7 = >

o2 X 1 - cox

(i) sin® 7 = >

(b) Given that co8 = 0.6, and tha# is acute, write down the values of:
. 0

(i) cos B}

o .0

(i) sin >

0

(ii)) tan >

(©) Show that cob AEE % (3 +4COA + cosA)

Solution:
(@ (i) Using cosA = 2co$ A- 1 withA = XE
> cosx=2cog 5 -1

X
= 2c0¢ =1+ Ccox

1 + cox
2

= cod X;E
(i) Using cos2 =1 - 2sirf A
> cosx=1 - 2sirf %

=  2sirf X;El—cosx

1 - cox
2

_ X
= st =

(b) Given thaicosd = 0.€ andé acute
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i ; . 0 1.6 4
(i) using (a) () co$ 5 = = =0.8=7¢
0 2 25 0
= C0s, =75 =5  (as; acute)
0 0.4 1
(ii) using (a) (i) sif 5 = & =0.2=3
.9 1 V5
= Slnz = g :?
0
Sin —
i_ 2 _ﬁ 5 1
(ijtan 5 = — =5 X375 =7

(@}
o
(%2}

I

(c) Using (a) (i) and squaring

A [ 1+coA ), 1+2coA+cos A
COS4 5 = \ 2 ) = 4
but using (a) (i) again

2 _ 1
coss A= 5 (1+cosd)

1
1+ 2COA + E (1+cos?d)

A 2+4Cc0A+ 1+ cosA

Socoé 7 = 2 = 5

3+ 4CO0A + cCosA
8

© Pearson Education Ltd 2C
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Exercise C, Question 9

Question:
(@) Show that 3cdsx — si? X=1 + 2cos .

(b) Hence sketch, for # < x < =, the graph of = 3co€ x — sir? x,
showing the coordinates of points where the cureetsmthe axe

Solution:

@R.HS.=1+ 2cosx

=1+2(cog x - sir® x)

=1+ 2co¥ x - 2sirf x

= co& X + sir? x+ 2co€ x - 2sirf x  (using
si? x + cog x = 1)

= 3co€ X - Sir? X

= L.H.S.

b)Yy = 3co€ X — Sir? X
Is the same ag=1 + 2cos X
Using your work on transformations this curve is thsult of

1
(i) stretchingy = cosx by scale factor; in thedirection, then

(ii) stretching the result by scale factor 2 in yhdirection, then
(i) translating by 1 in the +vg direction.

Va
3
1 T
—T =t 111' T ) x E T X
3 3 l 3 3

The curve crossey-axis at (0, 3
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It crossesx-axis wherey =0
l.e. where 1 + 2cos= 0 - < X <

T
1
:>c032<:—5 -2t < X < 2x

] T

© Pearson Education Ltd 2C
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Exercise C, Question 10

Question:

0 5 0.
() Express 2c¢ds > - 4sirf ~in the formacoss + b, wherea andb are

constants.

(b) Hence solve 2cés % — 4sirf % = -3, intheinterval0 < 6 <360 °,
giving answers to 1 decimal pla

Solution:

0 1+ coy . 0 1-co¥y
@cog 5 =~ —,sif 5=

0 5 0
So2coé ;7 -4sif = (1+co®) -2(1-co®) =3cod) -1

() Hence solve 3cas— 1= -3,0 < 6<360°
= 3co¥= -2
2
= cosf= - 3
As cosfis - ve,fisin 2nd and 3rd quadrants.

1 (2

Calculator value is cos LT3 =131.8°

@ A

48.2°
48.2°

(1) ©

Solutions are 131.836C° —131.6° =131.6°,228.2

© Pearson Education Ltd 2C
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Exercise C, Question 11

Question:

() Use the identity sth A + co A = 1 to show that sih A + cos* A= %
(2 - sirf 2A) .

o) Deduce that sth A + cot A= % (3+cosd) .

©) Hence solv@sin? 0§ + 8cos* 9=7,for0< 6 < .
Solution:
@ As sirf A+ cof A=1
so (sif A+cof A) 2=1
= sin* A+ cost A+ 2sirf Acog A=1
= sin* A+cost A=1-2sirf Acof A

=1- § (4sirf Acog A)

1- %L ( 2sinAcosA) 2 }

1
1- 3 sirf 2A

> (2-sif 2A)

) As cosA =1 - 2sirt A
So cosA =1 - 2sirf 2A

so sirf 2A = 1_C2084\
. 1 1—cos4\\ 1[4—1+c034\
= from(@)sit A+codt A= | 2-—"F [ =5 —F
\ y \
Yoo \
| = 7| 3+cosA |
) \ )
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(c) Using part (L

8sin* 9+ 8cost =7

1
= 8x 7 (3+cosd) =7

7

= 3+ cosd= >
1

= Cc0s4 = >

1
Solve cos4 = Ein 0<4<4r

7z bS7z Tr 1lx

T br Tr 11z
120 12 12 12

© Pearson Education Ltd 2C
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Exercise C, Question 12

Question:
() By expanding cos (2+ A) show that cos8= 4cosS A - 3cosA.

(b) Hence solve8cos® 9 — 6¢cosh) — 1 = 0, for {0 < 6 < 36C° {.
Solution:

@co0S (A + A) =cosAcosA — sin2AsinA
= (2cof€ A-1) cosA- (2sinAcosA) sinA
= 2c0S A - cosA — 2sir? ACOsA
=2coS A-cosA-2(1-co$ A) cosA
=2c0S A - CosA— 2COsA + 2cos A
= 4coS A - 3COsA

0)8coS #-6co¥-1=0 0 < O < 360°
= 2(4coS 6-3cod)) -1=0

= 2c0s¥P-1=0 [using part (a)]

1
= C0S3P = >

1
Solve cos8 = EinO < 3¢ < 1080°

= 30 =60 "°, 300° 420°, 660°, 780°, 1020°
= 6=20°,100° 140°, 220°, 260°, 340°

© Pearson Education Ltd 2C
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Exercise C, Question 13

Question:
3tand — tar? ¢
(a) Show that tan@=
1 - 3tarf 6
. . 1 10+ 2
(b) Given thatd is acute such that cs 3 show that tan= 3 -
Solution:
B ( ) _tan® +tand
(@tand = tan L H+0 )= 1 @andand
N o= 2@V o 2tand + tand —tar® @ 3tand —tar® ¢
umerator = 1 - tarf 6 anv = 1-tarf 6  1-tarf 6
. _ 2tand _l1-tafo-2tafd  1-3tafd
Denominator =1 ey tafh = Ny = -t o
So tan® = 3tand — tar? ¢ y l1-taf §  3tand—tar 0
olnNs= " R 1-3taf 9  1-3tarf 6

(b) Draw a right-angled triangle.

Using Pythagoras' theorem
¥=9-1=8

Sox=2V2

Sotard =2+ 2

Using part (e

file://C:\Users\Buba\kaz\ouba\c3 7 c 13.t

Pagel of 2

3/9/201:



Heinemann Solutionbank: Core Maths 2 Page2 of 2

3(2V2) - (2V2) 3 6V2-16V2 -10+V 2 10+ 2

© Pearson Education Ltd 2C
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Exercise D, Question 1

Question:

Given that 5sid + 12co¥) = Rsin (6 + a ) , find the value oR, R> 0, and
the value of talo.

Solution:

5sind + 12 co¥ = Rsinfdcosa + Rcosdsina
Comparing si : Rcoso =5
Comparing co8 Rsina =12

Divide the equations:

sina 12

2

Square and add the equations:
RZ2cod a + RZsin? a = 52 + 122
RZ(cof a+sirf a) =1F
R=13
sincecos

2 2

o+sinc a=1

© Pearson Education Ltd 2C
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Exercise D, Question 2

Question:

Pagel of 1

Given thatV 3sind + Y 6cosd =3cos (6 - a) , where 0 <a < 90 °, find the
value ofa to the nearest 0.

Solution:

\ 3sind + \ 6cos = 3coskcosn + 3sindsina
V3=3sit @
\ 6 = 3cos

Comparing sim :

Comparing co8 :

Divide @ by @:
3

© Pearson Education Ltd 2C
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Exercise D, Question 3

Question:

Given that 2si — Y 5co= — 3cos (0 +a) , where 0 <a < 90 °, find the
value ofa to the nearest 0.

Solution:

2sind - Y 5cosf = — 3codlcosa + 3sindsina
Comparing si : 2=3sina @
Comparingco8: + V5= +3cost @
Divide @ by @:

2
tana = N5

Soa =41.t°

© Pearson Education Ltd 2C
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Exercise D, Question 4

Question:

Show that:

(@)cosh + sinfd =  2sin (9+ ”z }

) \V 3sind - cos Y = 2sin ( Y — %)

Solution:
_ . T

@R.H.S.=  2sin Ay
=2 ( sm@cosz + cos@sm% )

1

=2 (smex ~, + Cos x W}
ES|n9+cosé?
=L.H.S
_ (o 7

(b) R.H.S. = 2sin L o) 6 )
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Question:

Prove that cos®—  3sin@=2cos| 2+ % ) = —2sin| - £ )
\ 3 ) \ 6 )

Solution:

Let cos? - V 3sin®@=Rcos (2 +a) =Rcosdcosa — Rsin Wsina

Compare cos2: Rcosa =1 O

Comparesin: Rsina= V3 @

Divide @ by @:

tana= V3 = a=%

Square and add equations:
RZ =1+3=4
= R=2
So cos? - v 3sin¥ = 2cos ( P + % )

T T . . T
cos (D + 5) ECOS@COSE —sm?)smg

1 ) K]
=cosd x 5—sm29>< ES

. T . T
= cos dsin e sindcos Py

= - (sin%cos% —cosasin% )
= -sin (¥~ 7)
So cos? - \/33iﬂ29£2cos( D+ ) = — 2sin ( D — T )
\ 3 ) L 6 )
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Exercise D, Question 6

Question:

Pagel of 2

Give all angles to the nearest 0.1° and non-exalcies ofR in surd form.
Find the value oR, whereR > 0, and the value af, where 0 <o <90 °, in

each of the following cases:
(@)sind + 3co¥=Rsin (6 + a)
(b)3sind — 4cos) = Rsin (6 — a )
(c)2cosd + 7sind = Rcos (6 — a)

(d)cos20 — 2sin260 = Rcos (20 + o)
Solution:

(a)SIind + 3coY = Rsindcosa + Rcosdsina

Compare sif : Rcosa =1 O
Compare co8 : Rsina =3 ©
Dividing @ by @:

tana=3 = a=716°
Square and add equations:
R2=32+12 = R=\10

(b)3sind — 4cos’ = Rsindcosa — Rcosdsina

Compare sif : Rcosa =3 O
Compare co8 . Rsina=4 ©
Divide @ by @:

4
tana= 3 = oa=531°

Square and add equations:
RP=32+4° = R=5

(c)2co¥) + 7sind = Rcosfcosa + Rsindsina
Compare co8 : Rcosa =2 @
Compare sif : Rsina=7 ©

Divide @ by @:

;
tano= 5 = a=74.1°
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Square and add equatic
RE=22+72=53 = R=\53

(dycosd — 2sinY = Rcos P cosa — Rsin 29sina

Compare cos2: Rcosa =1 O
Compare sin2: Rsina=2 @
Divide @ by @:

tana=2 = a=634°
Square and add equations:
RE=12+2°=5 = R= 15

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\c3 7 d 6.f

Page2 of 2

3/9/201:



Heinemann Solutionbank: Core Maths 2 Pagel of 2

Solutionbank
Edexcel AS and A Level Modular Mathematics

Exercise D, Question 7

Question:

(@) Show that co8 —  3sind can be written in the formRcos (6 + a ) , with

R>0and 0 <u < ”3

(b) Hence sketch the graphyt& cos? — V 3sind, 0 <« < 2r, giving the
coordinates of points of intersection with the a

Solution:

(a) Let co®) —  3sind = Rcos (0 + a) =Rcosfcosa — Rsindsina
Compare co8 : Rcosa =1 @
Comparesif: Rsina= V3 @

Divide ® by ®: tana= V3 = a= 3

Square and add: R¥=1+3=4 = R=2

So co® —  3sind = 2cos ( 0 + %)

(b) This is the graph of = cosd, translated b)% to the left and then stretched in

they direction by scale factor 2.

¥V a
2_

-2

Meetsy-axis at (0, 1
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Exercise D, Question 8

Question:

(a) Show that 3sin@—- 4 cos 3 can be written in the forRsin ( 3 — a ) , with
R>0and 0 <a <90 °.

(b) Deduce the minimum value of 3si 3 4 cos ¥ and work out the smallest
positive value 06 (to the nearest 0.1°) at which it occ

Solution:

(@) Let 3sin¥ —4cosI=Rsin (3 —a) =RsinFHcosa — Rcos Fsina
Compare sin8: Rcosa =3 O
Compare cos@: Rsina =4 ©

4
Divide@ by ®: tana= 3 = «a=53.1°

Square and add: RP=32+42 = R=5
S0 3sin® -4cosP=5sin(FP-53.1°)

(b) Minimum value occurs when sin #3-53.1° ) = -1
So minimum valueis -5
To find smallest +ve value ¢fsolve sin (8 -53.1° ) = -1

S0P -531° =270°
= 30=323.1°

= 0=107.7°

© Pearson Education Ltd 2C
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Exercise D, Question 9

Question:

(a) Show that cos2+ sin 2 can be written in the forfRsin ( 20 + ) , with

R>0and 0 <u < %

(b) Hence solve, in the interval 0< 6 < 2z, the equation cog2+ sin2d = 1,

giving your answers as rational multiplesrz.

Solution:

(@) Letcos@ + sin¥ =Rsin (29 + o) = Rsin2)cosa + Rcos Dsina
Compare cos2: Rsina=1 ©

Compare sin2: Rcosa =1 @

Divide ® by ®: tana=1 = a= 5
Square and add: RP=12+12=2 = R= V2

Socos? +sin2=  2sin \ D + Z )

As sin ( D + % is+tve, | &+ % } Is in 1st and 2nd quadrants.
=1 1 _ &
Calculator value is sin= 775 = 7
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r 3t 9 11z

T
So¥+ 4T =7, 44

T 5r
= 2(920,5,21',7
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Exercise D, Question 10

Question:

(@) Express 7 cao® — 24 sind in the formRcos (6 + o) , withR> 0 and
0<a<90 °. Givea to the nearest 0.1°.

(b) The graph off = 7 cos) — 24 sind meets thg-axis at P. State the coordinates of
P.

(c) Write down the maximum and minimum values of 7&6es24 sind.

d) Deduce the number of solutions, in the interval ®<360 ° , of the following
equations:

(i) 7cosf — 24sind = 15

(i) 7cosf — 24sind = 26

(i) 7cosf — 24sinf = — 25

Solution:

@) Let 7co9 — 24 sind = Rcos (0 + a ) = Rcos#cosa — Rsindsina
Compare co8 : Rcosa =7 @

Compare sif : Rsina =24 ©

24
Divide @ by ®: tana= -7 = a=73.7°

Square and add: RR=242+72 = R=25
So 7co¥ — 24sind =25cos (0 + 73.7 ° )

(b) Graph meetg-axis where) = 0,
lLe.y=7cos0° —24sin0° =7
so coordinates are (0, 7)

(c) Maximum value of 25cos{ + 73.7 ° ) iswhencos{ + 73.7° ) =1
So maximum is 25
Minimum valueis25( - 1) = - 25

) (i) The liney = 15 will meet the graph twice in 0&< 360 °, so there are 2
solutions.

(i) As the maximum value is 25 it can never be &bthere are 0 solutions.
(i) As — 25 is a minimum, ling/ = — 25 only meets curve once, so only 1
solution

© Pearson Education Ltd 2C
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Exercise D, Question 11

Question:

() Express 5sifi 0 — 3co€ 6 + 6sindcosd in the formasin2) + bcos @ + c,
wherea, b andc are constants.

(b) Hence find the maximum and minimum values of
5sin? 6 — 3co? O + 6sindcosh.

Solution:

. 1-cos? 1+ cos?
(@Assirf 0= ——andcoé 0= —,
so 5sif 0 — 3co 6 + 6sindcosd
_ 1-cos? 1+ cos? .
=5—", - > + 3 ( 2sirfcosh )

_ 5 3 3 3 :
=35 - 2c0529— >~ 200329+3sm29

1-4cos? + 3sind

(b) Write 3sin@ — 4cos 2 in the formRsin (2 — a )

The maximum value dksin (29 —a ) ISR

The minimum value oRsin (2 - a) is —R

You know thatR? = 32 + 42 soR =5

So maximum value of 1 —4co82 3sindisl1l+5=6
and minimum value cl1 — 4co0<20 + 3sin20is1-5= -4

© Pearson Education Ltd 2C
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Exercise D, Question 12

Question:

Solve the following equations, in the interval giva brackets. Give all angles
to the nearest 0.1°.

(@)6sinx + 8cosx = 5 3 [0, 360°]
(b)2cosP — 3sinF = — 10, 90°]
(c)8cos’ + 15sind = 10 [0, 360°]

@5sin 5 —12cos; = - 6.5[- 360 °, 360°]

Solution:

(@) Write 6sinx + 8cosx in the formRsin (x+ a ) , whereR> 0,0 <a <90 °
S0 6Sirk + 8cosx = Rsinxcosa + Rcosxsina

Compare Sii : Rcosoa =6 @

Compare cos: Rsina =8 @

4
Divide @ by®: tana= 3 = «=53.13°
RR=62+8 = R=10

So 6sik+ 8cosx = 10sin (x + 53.13 ° )
Solve 10sin k+53.13° ) =5y3,0 < x < 360°
V3

sosin (x+53.13° ) ="

= x+53.13° =60 °,120°
= X=6.9°,66.9°

(b) Let 2cos@ — 3sinF =Rcos (P + a) = RcosIcosa — RsinFsina
Compare cos@: Rcosa =2 O
Compare sin8: Rsina=3 ©

Divide @ by ®:  tana = = a=56.31°

N w

R2=22+32 = R=\13
Solve\13cos (30 +56.31° ) = -1,0 < 6 < 90°
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1
socos (B8+56.31° ) = ~ iz for
56.31° < 30+56.31° < 326.31°

(s) A

13.59°
73.9°

(1) c

= 30+56.31° =106.1°, 253.9°
= 30=49.8°,197.6°
= 6=16.6°,659°

(c) Let 8cod) + 15sin¥ = Rcos (0 — a ) = Rcosfcosa + Rsindsina
Compare co8 : Rcosa =8 @

Compare sif : Rsina =15 ®@

15
Divide@ by ®:  tana= 3 = a=6193°

RR=8°+15% = R=17
Solve 17cos ¢ —-61.93° ) =10,0 < # < 360°

10
SOCOS(H—61.93°} =77, —6193° < #-6193° < 298.1°

10
cos™ 1 ( - } =53.97°

s | A®

D3
53.97°

T X©

S00-61.9:° = -53.9:°, +53.9:°
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= 0=8.0°,115.9°

X X . [ X 3 X X .
(d Let5sins - 12cos, = Rsin L 5 —a ) = Rsin 5 cosx — Rcos 5 s
Compare sinxg . Rcosa=5 O

Compare cos);- . Rsina=12 ©

Divide @ by ®: tanu= © = a=67.38°
R=13
Solve 133in(xg —67.38°) = -65,-360°< x < 360°
sosin| = -67.38° | = = , -247.4° <
\ 2 ) 2 -

X

5 —-674° < 1126°

30° 30°

ORNO

From quadrant diagram:
S -67.4°=-150°, -30°

> = -826°,37.4°
> x= -1652°,74.8°

© Pearson Education Ltd 2C
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Exercise D, Question 13

Question:

Solve the following equations, in the interval giva brackets. Give all angles
to the nearest 0.1°.

(@sinxcosx=1-2.5cos [0,360° ]
(bycot 6 + 2 = cosed [0<6<3600+#180]
(c)sind =2co¥-se [0,180° ]

(d)\/ZCOS(Q— ”Z) + ( \/3—1)sin€:2 [0, 2r]

Solution:

@sinxcosx=1-25c0s 0 < x < 360°
1
= 3sinx=1-25cos?

= sinX+5cosx=2

LetsinX + 5cosX=Rsin (X + a) = RsinZcosa + Rcos Xsina
Compare sin®: Rcosa =1 O
Compare cosx: Rsina=5 @

Divide @ by®: tana=5 = oa=tan"15=787°
R2=52+12 = R=\26
Solve [ 26 sin (2+78.7°) =2,0 < x < 360°

H ( o\ —_— o o o
> sin | X+787° ;) =y .787° < X+787° < 7987

ORRO

23.09° 23.09°

N

T L

file://C:\Users\Buba\kaz\ouba\c3 7 d 13.t 3/9/201:



Heinemann Solutionbank: Core Maths 2 Page2 of 3

= 2X+78.7° =156.9°, 383.1°, 516.9°, 743.1°
= 2X=78.2°,304.4°, 438.2°,664.4°
= x=39.1°,152.2° 219.1°, 332.2°

bycot 0+2=cose®,0 < 6 < 360°, 6#180°

cost 1 .
sing +2= sing (aS sid 7 O)

= Ccos¥+2sind=1

Let co9) + 2sind = Rcos (0 — o) = Rcosfcosa + Rsindsina
Compare co8 . Rcosa =1 @
Compare sif : Rsina =2 ©

Divide@ by ®: tana=2 = a=6343°
RE=2+1>2 = R= 15
Solve ¥ 5cos (9 —63.43° ) =1,0<9<360°
1
=> cos(9-63.43°) =—;, -63.43° ¥-63.43° <296.6°

=

= §#-63.43° =6343°
= #=1269°

©sSind=2co -sed®, 0 < ¢ < 180°
= sinfcosh=2co€ H-1 ( x cod)

1
= 53|n29: cosd

> tan?¥=2,0 < 20 < 360°
> 29=tan" 12,180 ° +tari 12 =63.43°,243.43°
= 6=31.7°,121.7°

(d)\/ZCOS(Q— %) + (V3-1) s

2 (cosﬁcos% +sirﬂsin”z) + (V3-1) siw

= cosh + sinf +  3sind — sing

= cosf +  3sind
Let co® + V 3sind =Rcos (0 - a) = Rcosdcosa + Rsindsina
Compare co8 . Rcosa =1 @

Comparesif: Rsina= V3 @
Divide@ by®: tana= V3 = a= %
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RE= (V3)2+1%2 = R=2

Solve 2cos! 9 = =20 < 0 < 2
\ 3 )

= 003(9—1\—1 - = < 9—5 < >z
L 3 ) 73 = 3 = 3
3

© Pearson Education Ltd 2C
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Exercise D, Question 14

Question:
Solve, if possible, in the interval 06<< 360 ° ,6 # 180 ° , the equation

4 — 2+ 2sing

T+coow - Kinthe case whekis equal to:

@4
(b) 2
©1
() 0

(e)—1
Give all angles to the nearest O

Solution:

@Whenk=4, 4-2v2sind =4+ 4co9
> —2+2sinf = 4cod

= tané?:—z;zz:—\/Z
(s) A

¥ﬂ
RO

6=180° +tan 1( - Vv2) ,360° +tan 1 ( - ¥2) =125.3°,305.3°

) Whenk =2, 4 = 2+ 2sind = 2 + 2 cod
= 2cos) + 2 2sing=2

= cosf+ V2singd=1
Using the'R formule’ L.H.S. = < 3cos (0 — 54.7¢° )
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Solve vV 3cos (6 - 54.7¢°

(

) =1
o ) 1
4 °

= 0-54.74° =547
= 60=1095°

© Whenk = 1, 4 — 2+ 2sinf = 1 + cos)
= cosd+ 2 2sind =3

Using theR formula, co® + 2 v 2sind = 3cos (0 - 70.53 ° )

Solve 3cos - 70.53° ) =3
= cos(#—-7053°) =1
= ¢-7053° =0°
= #=705"°

d) Whenk =0, 4 - 2V 2sind =0

= singd= V2
No solutionsa -1 < sind < 1

©Whenk= - 1,4 -2V 2sind= -1 - cod
= cosY—-2+V2sind= -5

Using theR formula, co® — 2 v 2sind = 3cos (0 + 70.53 ° )
This lies betwee—3 and +3, so there can be no soluti

© Pearson Education Ltd 2C
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Exercise D, Question 15

Question:

Give all angles to the nearest 0.1° and non-exalcies ofR in surd form.

A class were asked to solve 360s2 —sindfor0 < 6 < 360°.0ne
student expressed the equation in the fRgos (/ —a ) =2, withR> 0 and
0 <a <90 °, and correctly solved the equation.

(a) Find the values dR anda and hence find her solutions.
Another student decided to square both sides cédn@tion and then form a
quadratic equation in sih

(b) Show that the correct quadratic equation is 19 #ir 4sind - 5= 0.
(c) Solve this equation, for0< 6 <360 °.

d) Explain why not all of the answers sati3co<f = 2 — siné.
Solution:

(a) Let 3co9 + sind = Rcos (0 — a) = Rcosdcosa + Rsindsina
Compare co8 : Rcosa =3 @
Compare sif : Rsina=1 ®

1
Divide @ by ®:  tana= 3 = «=18.43°
RE=32+12=10 = R=\10=3.16
Solve [ 10cos p-18.43° ) =2,0 < # < 360°
2

= cos(f—-18.43°) = 1o

> §-18.43° =50.77 °, 309.23°

> 6=69.2°,327.7°

(b) Squaring 3co8 = 2 — sind

gives 9co8 0 =4 + sir? 6 - 4sind
= 9(1l-sifd) =4+sirt 0-4sind
= 10sirf 6 -4sind-5=0

(©)10sin® 6 — 4sind-5=0
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_ 4 +\216
= sind = 20
: 4+Y216 . . .
For sind = —5, sindis +ve, sa is in 1st and 2nd quadrants.

= 0=69.2°,180° -69.2° =69.2°, 110.8°

4-Y216 . . .
20 » Sindis —ve, s is in 3rd and 4th quadrants.

For sing =

= #=180° - ( -323°) ,360° + ( —-323° ) =2123° ,327.7°
So solutions of quadratic in (b) are 69.2°, 110282.3°, 327.7°

(d) In squaring the equation, you are also includimgdolutions to 3cas= -
(2 —sin@) , which when squared produces the same quadratic.
The extra two solutions satisfying this equat

© Pearson Education Ltd 2C
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Exercise E, Question 1

Question:
(@) Show thatsin A+ B) +sin (A—-B) =2sinAcosB .

P+Q P-Q
) os( 25

(b) Deduce that siR + sinQ = 2sin (

(c) Use part (a) to express the following as the stitwo sines:
(i) 2 sin ® cos &
(i) 2 sin 12 cos 9

(d) Use the result in (b) to solve, in the interval&@ # < 180 °,sind + sind = 0.

sin76 + sind cos 3

(e) Prove thalsinSH +sin¥ = cosf

Solution:
@sin (A+B) +sin (A-B) =sinAcosB + cosAsinB + sinAcosB — cosAsInB
= 2sinAcosB
P+Q P-Q
by LetP=A+BandQ=A-B,soA= —,B= ——
P+Q P-Q

Substitute in (a):  siR + sinQ = 2sin ( 2 ) cos( 2

©) () 2sincosP =sin (70 +20) +sin (70— 20) [from (a)]
=sinY + siny
(i) 2sin1Ysins=sin (19 +50) +sin (12 -59) =sinl® +sin7
: : . 30+0 ) (30-0 )
@sinP +sinf=0 = ZSInk > )cosk 2 =0
so 2sin2cosh =0
= sinX¥=0orco¥ =0
sin2)=0in0 < 29 < 360°
= 20=0°,180° 360°
= 6=0°,90° 180°
cos=0in0 < # < 180° = H#=90°

Solution set: 0°, 90°, 180°

(€)
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sin76+sind _ Fsindfcos3fd . . cos3
— - = - [using (b)]=
5in 58 4-sin 36 E_m#ﬁ cosfd coséd
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Exercise E, Question 2

Question:
(@ Show thatsin A+ B) —sin (A—-B) =2cosAsinB.

(b) Express the following as the difference of twaesin
() 2cos Xxsin X
(if) cos Xsinx

3.1
(iif) 6cos Sxsin 5X

P+Q
2

~—
2
S

TN

(c) Using the result in (a) show that 8ir- sinQ = 2cos (

) Deduce thasin56 ° - sin34° =  2sin11°.
Solution:

@sin (A+B) —sin (A-B) =sinAcosB + cosAsinB -
( sinAcosB — cosAsinB)
= 2C0sAsIinB

) (i) 2cosXsinX =sin (5x+ 3x) —sin (5 - 3x) =sin& — sin
1 1
(i) cosXxsinx= 7 [sin (X +Xx) —sin(X-x) ] =75 (sin&X-sinx)

(iii)GCos%xsin %XES [ sin ( gx+ %x ) - sin (%x— %x ) } =3

(sin2x — sinx)

P+Q P-Q
©In(@)letP=A+BandQ=A-B,soA= — ,B= ——

So sirP — sinQ = 2cos ( %j sin( %)

. . ((56° +34° ([ 56° -34°
(d)sin56 ° —sin34 ° :ZCosK T} sw( T}

1
=2c0s45° sin1l° =2 x, sinll® =/ 2sin11 °
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Exercise E, Question 3

Question:

(@) Show that cosA+B) +cos (A-B) =2cosAcosB.

(b) Express as a sum of cosines (i) 2%3 %os
(i) 5cos Xcos X

((P+Q ) ((P-Q )
+ =
(c) Show that coR + cosQ 2c:osk 2 cosk 2 )
sin®) —sind
(d) Prove thatm = tand.

Solution:

@cos (A+B) +cos (A—-B) =cosAcosB - sinAsinB + cosAcosB + sinAsinB
= 2C0sAcosB

(b) Hence, using (a),

(50 6 )

: 0 L CLA A (80 0 _
(1) 2cos COS; =C0S | 5 +35 ) +COS| 5 —3 =Cc0s3 + cosd

)
)

5
(ii) ScosXcos X = 7 (2c0sXcosX)

= g[cos(3<+2x) +cos(X-2x) ] = g

(cosX + cosx)

P+Q P-Q
©In(@)letP=A+B Q=A-B,soA= — ,B= ——

Soco§+cos(gzzcos(%) cos( P—ZQ )

(g8 . [36-8)
. . cos | sin|
LHg_Sln;..é'—smE e Z 054 T g ]

~ cos38+cosd  [apsd| {388
2’ ;?HS«IF‘E— | Cos I'-T |

= fan®

© Pearson Education Ltd 2C
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Exercise E, Question 4

Question:
(@ Show thatcosA+B) —cos (A-B) = — 2sinAsinB.

(b) Hence show that c&s— cosQ = — 2sin ( P+2Q ) sin ( —P_ZQ )

() Deduce that cogP- 1= — 2sir? 6.

(d) Solve, intheinterve0 < 6 < 18(C°,co<30 + sin20 — cosd = 0.

Solution:
@cos (A+B) —cos (A-B) =cosAcosB - sinAsinB — ( cosAcosB + sinAsinB)
= c0SACO0SB - sinAsinB — cosAcosB — sinAsinB = - 2sinAsinB
P+Q P-Q
byLetP=A+B,Q=A-B,s0A= T,B: 5
P P-
then co® — cosQ = - 2sin (JrTQ) sin( 2Q )

cLetP=20,Q=0
then cos2 — cos0= - 2singsind

=> cos-1= -2sirt 6

. (30+0 \ . [ 30-0
(d)ASCOS@—COS@E—ZSInk > )smk 2

cos3P — cos) = — 2sinYsinb
SocosB+sin2—-cos#=0

= sinY -2sindsind=0
= sinY(1-2sih) =0

= sinY=0orsing =

N -

1
Forsing = 7,0=30°, 150°

Forsin@=0,2=0"°, 180°, 360°
S0/ =0"°,90° 180°
Solution set: 0°, 30°, 90°, 150°, 1¢
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Exercise E, Question 5

Question:

Express the following as a sum or difference oésiar cosines:
(@) 2 Sin & cos X

(b) COS X COSX

(c) 3sinxXsin 7X

(d)cos 100 ° cos40 °
3x . X
)10 Cos— siny

 2sin3C ° coslC°

Solution:

@2sin&cosX=sin (& + 2x) +sin ( & — 2x)
=sinlk + sinék  [question 1(a)]

1
(b)cOSXCcOoSX = 5 (2COSXCOSX ) [question 3(a)]

1 1
= S [cos(X+x) +cos(X=x)] =73
(cos& + cos4k)
3
(¢ 3sinxsin’x= — 3 ( = 2sin’ksinx ) [question 4(a)]
3 3
= - S [cos(&+x) —cos(&-x)] =-73

(cos& — cos&)

1
(d)c0s100 ° cos40 = 7 (2c0s100 ° cos40 ° )
1 [¢) [e]
= 5 [cos(100+40) +cos(100-40) ] =

1
> (cos140° +cos60 ° )
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(e)lOcos%( sinxg =5 ( 200337)( sinXE } [question 2(a)]
|r ‘( 3x X \‘ ‘( 3x X \‘ —} (
=5 | sin| 5 +5 | —sin| 77 -3 =5
A UL R U I

sin 2X — sinX )

M 2sin30° cos10°=sin(30° +10° ) +sin(30° -10° )
=sin4C° +sin20°

© Pearson Education Ltd 2C
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Exercise E, Question 6

Question:

Show, without using a calculator, that25in%§2 ° cb%:%" = % (

\/3+\/2).

Solution:
H 1 o] 1 o f— H ( 1 [o] 1 0\ ( 1 (o]
2sin 822 cos 375 = smK 8; + 37 ) + SI(] §2 - 37

o )
)

N -

=sin120° +sin45°
=sin60° +sin45°
V3 V2

=2+t

( N3+ V2

|
N -

)
)

© Pearson Education Ltd 2C
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Exercise E, Question 7

Question:

Express, in their simplest form, as a product wésiand/or cosines:
(@)Sin 1 + sin &

(ycos (x+2y) —cos (& —x)

c) (cos& + cosX) sinx

(d)sin95 ° —sin5 °
LI Ll
(e)COS ¢ + COS;

@ sin15C° +sin2C°

Solution:
1o+ singc= 2sin | 228 (128 )
(a)Sin sin&=2sin | =3 ) cos| T3
= 2sin 1&kcos X
I | I
(b)cos (x+2y) —-cos(¥¥-x) = -2sin | (X+2y);(2y L | sin|
J L
(x+2y) - (¥-x) 1|
2
J
= — 2sin&/sinx
[ AX+2x ) [ AX=2x )

(c)cos4<+c032<52003k > jcosk 2

= 2C0S XCOSX
So (cos4 + cosX) sinx = 2cos Xcosxsinx
= cos X ( 2sinxcosx ) =sin2&cosX

(95°+5° ) . ( 95°-5° )

(d)sin95 ° —sin5°52003\ 2 ) SN 2 )
= 2c0<50° sind5° = + 2cos5C °
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Tm
. i, (1% 1) (157 12 )
(ecosz +cos, =2cos| T, — | cos| T |
\ ) \ )
o [ 7 Y _ o
—2003 120 cos\ 120 ) = 2C0S 120 cos—120
( 150° +20° ( 150° =20°

) sin150 ° + sin20 °= 2sin K — ) cos\ = )
= 2sin85° cos<bs °

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\c3 7 e 7.t 3/9/201:



Heinemann Solutionbank: Core Maths 2 Pagel of 1

Solutionbank
Edexcel AS and A Level Modular Mathematics
Exercise E, Question 8

Question:

) show that
( 2r ) (

Using the identity coB + cosQ = 2cos (
cosd + cos L 0+ 4?”

3
Solution:

CcCoSsH + cos 3

[ os g =)

ELcos\ 3)+cos9

(9+E) +cos(9+ ?}
T (,, 2
] \

9+?

N—

Az 4
[ (0r 5 )+6 AT ( oy )
=2os | > | cos| > | +cod 6+ |

] | L | \ )

Il Il
N N
(@) ()
@) @)
(0] (0]
TN T
N
+
ool;.
N— | N— S
(@)
@)
ol
+
(@)
@)
0]
TN
N
+
ool;.
N N—

—cos(9+
=0

© Pearson Education Ltd 2C
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Exercise E, Question 9

Question:

sin75° +sinl15°
Prove that - =43
cosl5° —cos75

Solution:
_750+,150_2_(75+15\o (75—15\0_2_450
sin sin =2sin T3 ) cos T =2sin
cos30 °
cosl5° —cos75° = — (cos75° —cosl5° )
] 75 + 15 75 - 15 ]
:—IL—Zsin( 2)sin( 2) J|

= 2sin45 ° sin30 °
sin75° +sinl15° _ 2sin45° cos30 ° _ o _ 1 _\/
000315° —cos75°  2sin45°sin30° T cot 30 “tan30° 3

© Pearson Education Ltd 2C
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Exercise E, Question 10

Question:

Solve the following equations:

@cosk=cosX for0 < x < 180°

msinx -sind=0,for0 < 6 < 2

@©sin(x+20° ) +sin(x-10° ) =cosl5°,for0 < x < 360°
@sin3d — sind = co<20,for0 < 6 < 2x

Solution:

(@cosk —cosX=0

= —23in(4xzzx)sin( > ):O

= sinXsinx=0

= sinX=0orsik=0,0 < x < 180°
sinx=0,0 < x < 180°

= x=0°,180°
sinX=0,0 < 3 < 540°

= 3x=0°,180° 360°, 540°

= x=0°,60° 120°, 180°
Solution set: 0°, 60°, 120°, 180°

(b)ysin3d —sind =0
(30+0 )  (30-0 _
J

= Zcosk > )sm\ > =0

= 2cosdsind=0,0 < 6 < 2r

sin=0,0 < 0 < 2r => 6=0,n,2x
cos=0,0 < 20 < 4dr

T 40 40 4 4

file://C:\Users\Buba\kaz\ouba\c3 7 e 10.} 3/9/201:



Heinemann Solutionbank: Core Maths 2 Page2 of 2

- ot = X T
Solutionset: 05, -, 7, 3, 3 . &

( \ ( \ (x+20°+x—10°\
@©sin | x+20° | +sin| x-10° | =2sin | > | cos
\ J \ J \ J
|rx+20°—(x—10°) 7‘
i ’ ]

=2sin(x+5° ) cosl5°
Sosin(x+20° ) +sin(x-10° ) =cos15° ,0< x < 360°
= 2sin(x+5°) =1

1
Sosin(x+5° ) =5,5% < (x+5°) < 365°

= Xx+5° =30°, 150°
= x=25°°,145°

(30+60 \ . [ 30-0 )
\ Y

d)sin3y — sind = 2cos >

—
n
>

—

N

= 2cosdsing
So sind — sind = cosd

= 2cosdsind = cosd
= cosd(2sinf-1) =0

_ 1
= cosd=0orsing= >

1
sing = 5,0 < 0 < 2

© Pearson Education Ltd 2C
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Exercise E, Question 11

Question:
Prove the identities

in79 — sin
(a)sm7 sin = 4cos %

sindcosl

cosd + cos 4
b) sin29 — sin4)

= —cotd

©sSi? (x+y) —si?(x-y) =sinXsiny
(d) COSX + 2C0<¢3X + cOshx = 4C0s% XCOS3X
Solution:

sin79 — sin3
sinfcosf

@ L.H.S. =

1 1
20035 (?P+30) sinE (7-30)

1
> (2sinfcosh )

2cosPsin2

1 .
—sind
2

=4cos%
= R.H.S.

cosd + cosd
sin29 — sin4)

() L.H.S. =

1 1
20035 (4 +20) cosz (% -20)

1 1
20035 (29+48)sin§ (29-49)

2cos Jcoss
2cosPsin( —0)
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cosd
- sing
— cot 4
R.H.S.

[assin( —0) = —sind]

) L.H.S. Esin2(x+y) —SinZ(X—Y)
= [sin(x+y) +sin(x-y) ] [sin(x+y) —sin(x-Yy) ]

B |F _ /X+y+x_y\ (X+y_x+y\ 1T (
= | 2sin| =™ | cos| =™ — | | | 2cod

L \ )\ ) 1L \

(v )
n 2

\ ) ]
( 2sinxcosy ) (2cosxsiny)
( 2sinxcosx) ( 2sinycosy)
sin2sin2y
R.H.S.

X+y+x-y

28

m o =

(d) L.H.S. = cosx + 2cos X + cos X
= COSX + cOSX + 2C0S X

= 2C0S ( 5X;X ) cos( SXZ_X ) + 2c0s3

= 2CO0SXCOSX + 2CcoSX
=2cosX(cosx+1)

=2cosX(2co€ x-1+1) (cos®=2co€ x-1)
= 2cosX x 2co¥ X

= 4co€ xcosX

= R.H.S

© Pearson Education Ltd 2C
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Exercise E, Question 12

Question:

(a) Prove that co@ + sin2) — cos3¥ =sin) (1 + 2sind) .
(b) Hence solve, fo0 < 6 < 2z, co<d + sin26 = cos36.
Solution:

(@ L.H.S. =cosf +sinX — cosIP
= - (cosP —-cosf) +siny

= - [ —2sin(39;9) sin(gez_g) } + sin@

= 2sinsing + sin2)
=sin2d (2sind + 1)
= R.H.S.

(b) SO to solve co® + sin2y = cos I
orco +sin¥ -cos3I =0
solvesin?2 (1+2sind) =0 [using (a)]
Either sin®d =0
= 20=0,r, 2r, 3r, 4z

T

3r
= 9:012’71-1?12[

] 1
or sind = - >

S A

)
OO

Pagel of 2

> @O=nx-sin" 1) or +sin~ 1 1) =1+ =, 21 -
L\ 2 ) L\ 2) 6’
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T 1

6 6

T o_
5 =
: AL fr 3r 1w

Solution set: O,2 T e 20 6 2
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Exercise F, Question 1

Question:

The lined; andl,, with equationy = 2x and § = x — 1 respectively, are drawn

on the same set of axes. Given that the scaldbe@same on both axes and that
the angles thdy andl, make with the positive-axis areA andB respectively,

(a) write down the value of taft and the value of taR;
(b) without using your calculator, work out the acatgle betweeh, andl,.

Solution:

1 1 1
@tanA =2, tanB = 3 sincey = X- 3

(b) The angle required i#\(— B).

. _ tanA — tanB _ 3 _
Usingtan A-B) = T amae = 1"

wlo | wlo
1
H

= A-B=45°

© Pearson Education Ltd 2C
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Exercise F, Question 2
Question:

: , 1 : :
Given that six = —-wherex is acute, and that cox(-y) = siny, show that tap =

V5 +1
7 -

Solution:

As cos (x—y) =siny
cosxcosy + sinxsiny =siny @

1
Draw a right-angled triangle where gir ¢

o

Using Pythagoras' theorem,
a?= (V5)2-1=4 = a=2

2
So cox = ¢

Substitute intaD:

2 1
5 COsy + ~j¢ siny = siny

= 2cogy + siny = V 5siny
= 2coy=siny( V5-1)

2 B ( _siny )
= N5-1 —tany ktany— cosy )
B 2(V5+1) _2(N5+1)  N5+1
> tany= "1y (Vs+1) T 4 -2

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\c3 7 f 2.h 3/9/201:



Heinemann Solutionbank: Core Maths 2 Pagel of 2

Solutionbank
Edexcel AS and A Level Modular Mathematics

Exercise F, Question 3

Question:

2tand

Using tan2 = ———
sing tan Tt )

with an appropriate value 6f
(a) show that tan% =2-1.

. . 3
(b) Use the result in (a) to find the exact valueanf‘tgl .

Solution:
) 2tand . T
Usingtan? = ——withd= 7
@ g 1-tarf 0 8
T
2tan —
T 8
= tany ==
1-tarf —
8
— T
Lett—tan8
Sol= 2
1-12
> 1-t?=2
> t2+2-1=0
-2+ 8 -2+2V2
= t= > = > = -1++2

T T . T
As g 1S acute, tang IS +ve, SO t@ w2 -1

T T
tan — + tan—
4

(= =) 8
(b)tan tankz +§j = N N
1-tan— tan—
4 8
1+ (N2-1) N2 V2(2+2) _ N2
T 1-(~N2-1) T 2-~N2 7T (2-A+N2)(2++42) T 2
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(2+V2) =+V2+1
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Exercise F, Question 4

Question:

In AABC, AB=5cmand AC=4cmgz ABC= (6-30) ° and

2 ACB = ( 6+ 30 ) ° . Using the sine rule, show thatfen 3 3.
Solution:
(0 —30)°
S e
@+ 30)°

A A

4 ¢cm C

. sinB sinC

Using—— = —

sin(¢-30) °  sin(6+30) °
4 B 5
= 5sin(#-30) ° =4sin(#+30) °
= 5(sindcos30° - cogsin30° ) =4 (sirPcos30°
+ cos/sin30 ° )
= sinfdcos30 ° =9co08sin30 °
sing sin30 °

= =9 =9tan30°

cos) ~ Y cos30°

=

V3
> tand=9x — =3V3

© Pearson Education Ltd 2C
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Exercise F, Question 5

Question:

Two of the anglesi andB, in AABC are such that tak= %, tanB = %

(a) Find the exact value of

()sin (A+B)
(i) tan B
» 33
(b) By writingCas 180° — A+ B) , show that co€ = - o5
Solution:
(a) Draw right-angled triangles.
) 5
3
A B [
4 12
. _ 3 _ 4 Lo 2 _ 12
SINA = 5,cosA— 5 sinB = 13,0098— 13
@sin (A+B) =sinAcosB + cosAsinB
_ 3 12 4 S5 _ 56
= 5*X 13T 5 X713 65
2 x = 2
" _  2tanB  _ 12 _ 6 _ 5 144 120
(i tan 28 = 1-tafB ,_ 5,2 118 6 * 119 T 119
(1) 144
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L (4 12 3 5
= — (cosAcosB -sinAsinB) = - (5% "5 %13
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Exercise F, Question 6

Question:
Show that

(a)seadcosed = 2cosec?

1-cosX
S =sed x-1

(cocot 8 — 2cot ¥ =tand

) cot 20 — sin? 20 = cos 4
(
\

T A (= ) _
(e)tan 4+xj tan\4 x)—2tan2<

msin (x+y) sin(x-y) =cof y- cof x

(901 + 2c0<260 + cos40 = 4c0? Hcos26
Solution:

(@) L.H.S. = sedcosed
1 1

cost X sing
_ 2
~ 2sindcosd

B 2

— siny

= 2cosec?
= R.H.S.

1-cosx
1+ cosx

() L.H.S. =

1- (1-2sif x)
1+ (2co€ x-1)

2sir? x
2cof x
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(¢ L.H.S. =cot 6 — 2cot &
1 2
tand ~ tan®

1 2(1-tarf 0)

tangd 2tand

1-1+tarf 6
tand

@ L.H.S. = cost 20 - sin* 20

= (1) (cosd)
cog A-si® A=cosA)
= cos4
= R.H.S.
e)L.H.S. =tan [z +X ) — tan
\ 4 )
. 1 + tanx 1 - tanx
~ 1-tax 1+ tarx

(1+tarf x=sec x)

(cos 20 +sir? 20) (cof 20 - sirf 20)

(cof A+sir A=1,

£

® R.H.S. = co? y - cos

(1+tanx) 2- (1-tanx) 2
(1-tanx) (1 +tanx)

1+ 2tarx + tarf x— (1 - 2tark + tarf x)
1 -tarf x

4tanx
1 -tarf x

( 2tanx \
2\ Ttx )

2tan X
R.H.S.

2 %
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(cosy + cosx) (cosy —cosx)

= [ 2cos( — ) cos( —
on (5 |
= [ 2cos( — ) cos( —
X_Zy ) } [assin ( =) =sind ]
= [ 2sin ( X;y ) cos( X;y
Xy ) ]
2 ) ]
=sin2 ( X;y ) sinz( X_Zy )
=sin (x+y)sin(x-y)
=L.H.S.
(@ LHS.=1+2cos? + cos4

1+2cos?+ (2cof 20-1)

2c0s2 + 2co€ 20
=2cosd (1 +cos?)

2cos@D[1+ (2co€ 0-1) ]

4co¥ Hcosd
=R.H.S

© Pearson Education Ltd 2C
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Exercise F, Question 7

Question:

.2 3
The anglex andy are acute angles such thatxsm Eand coy = 10

3
(a) Show that cos@2= - =

(b) Find the value of cosy2

(c) Show without using your calculator, that
(Ytan (x+y) =7

(iyx-y= 7

Solution:

2 8 3
(a)COSZ(El—ZSinZ Xx=1-2 (E}ZZJ_—E: _E

(b)cosy=2cof y—1=2 (%)2_1=2 (%) _1:2

tanx + tany

!

3
(i tan (X+y) = 1 - tanxtany = 2 = T =1
1 —_—
3
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. tanx - tany
(itan (x-y) =7 +tantany

wlo |wlo
H

_ 5
As x andy are acutex —y = %(It cannot bejn )

© Pearson Education Ltd 2C
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Exercise F, Question 8

Question:
: : 1 . 1
Given that sirxcosy = Eand cogsiny = 7,

@@ show thatsink+y) =5sin(x—-vy) .
Given also that tan= k, express in terms &t

(b) tanx

(c) tan 2x

Solution:

Wl

1
(@sin (x +y) = sinxcosy + cosxsiny = 7 +

/TN
Wl
N7

1l
o1
X
ol
1
oo,

5sin(x—-y) =5 (sinxcosy — cosxsiny) =5

sinxcosy
(b) cosxsiny

N lw

wlk M-

tanx _ §
= tany = 2

_ 3 _ 3
sotark= ;tany = 7k

©tan X = 2tax 3k ( 12 )

1-taf x
1

© Pearson Education Ltd 2C
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Exercise F, Question 9

Question:

Solve the following equations in the interval givarbrackets:

@ V3siny+2sif #=1 {0 < 6 < x{
(b)Sin3 §cosd = sin2cosF {0 < 6 < 2x{
@©sin(6+40° ) +sin(#+50° ) =0 {0 < # < 360° {

(d) Si %:Zsiné? {0 < 6 < 360° {

e2sind=1+3cogyy {0 < O < 360° {
() cos¥ = cosIP {0 < 6 < =xn{

(@cos20=5sind { -z < 6 =< =x{.
Solution:

@ V3sin®=1-2sif 6,0 < 6 < =z
= A~ 3sin®=cos?d

1
= tand = W,O < 20 < 2x

I

r _ T i
Tt 5= %1 6

o |8

= 20=

\l

T T

= 0= 1.7

=

(bysin3ycosd — cosIsin2y =0
= sin(P-20) =0
= sind=0,0 < ¢ < 2r

= 6=0,n,2r
©sin(#+40° ) +sin(#+50° ) =0,0 < H# < 360°
L osi [ (0+40°) + (+50°) T [ (0+40°) - (+50°) T
sin | > | cos| > ]
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=0
= 2sin(#+45° )cos( -5°) =0
= sin(#+45° ) =0,45° < H+45° < 405°
= @+45° =180°, 360°
= ¢#=135°, 315°
(ol)sin2 %ZZ(ZSH’]% cos%) ( sia:ZSin%cos%)
00 0.
= smzksm2 —4cosgj =0
.0 .0 6 . 0
= sin3 =0orsin;, =4cos, ,le.tap =4

0
Forsin;:O = =0°,180° = 6=0°, 360°

N[ N

0
Fortan, =4 = =tan"14=7596° = ¢=1519°
Solution set: 0°, 151.9°, 360°

(e)2sind — 3cos¥ =1
Let 2sind — 3co¥) = Rsin (0 — a) = Rsindcosa — RcosAsina

= Rcosa = 2 andRsina = 3

3
> tana=3 ( = a=56.3°) R=\13
= \13sin (0-56.3° ) =1

1
= sSin(60-56.3°) = i

Page2 of 3

1 1
> §-56.3° =sin ! T 180° —sin 1 T =16.1°,163.9°

> 0=724°,220.2°

(HcosH —cosP=0
((50+30 ) [ 50-30

= —Zsin\ > )sin\ 2 =0
= sinsind=0,0 < 0§ < =«

= sind=0 = 6#=0,x

orsindh=0 = 49=0,xn, 2r, 3r, 4r

_n L & 3
= 9_014’2!4’71-
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T 3

- Iz T
Solutionset: 0;; 5 7, =@

(g)COS Y = 5sind
= 1-2sirf =5sind
= 2sirf +5sind-1=0

_ -5+\33
= SInfd = — 1

-5+Y{33
As -1 < sinfd < 1,sin9:+r

In radian mode# = 0.187, = — 0.187=0.187, 2.9¢

© Pearson Education Ltd 2C
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Exercise F, Question 10

Question:

The first three terms of an arithmetic series dr@cos, sin (9 — 30 ° ) and
sin @, whered is acute. Find the value 6.

Solution:
As the three values are consecutive terms of dmaetic progression,
sin(#—30° ) - ¥ 3co¥ =sind -sin (0-30° )

= 2sin(0-30°) =siW+ V 3cos

= 2 (sindcos30° - codsin30° ) =sird + \ 3cod
= 3sind - cosd = sind + \ 3cosd
=

sind( V3-1) =co¥( V3+1)
V3+1
V3-1

= tanf =

_ _ 4. V3+1
Calculator value ig = tan~ 1 557 =75 °

No other values &6 is acute

© Pearson Education Ltd 2C
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Exercise F, Question 11

Question:

Solve,for0 < 6 < 36C°,cos(H+40° )cos(O6—-1C° ) =0.E.
Solution:

2cos (#+40° )cos(P—-10° ) =1
[ o
= cosL \9+4O )+\

( o\\—|_
- \9_10 )J_l

—
BN
)
I
[
o
[e]
~—
1
+
)
O
9]
—
TN
~—

0+40°

cos(+30° ) +cosb0° =1
cos(2H+30° ) =1-cos50° =0.3572
20 + 30 °© =69.07 °, 290.9°, 429.07°, 650.9°
20 = 39.07 °, 260.9°, 399.07°, 620.9°
#=19.5°,130.5° 199.5°, 310.5°

L L A

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\c3 7 f 11.f 3/9/201:



Heinemann Solutionbank: Core Maths 2 Pagel of 1

Solutionbank
Edexcel AS and A Level Modular Mathematics

Exercise F, Question 12

Question:

Without using calculus, find the maximum and minimualue of the following
expressions. In each case give the smallest pesiéilue ofd at which each
OCCurs.

(a)Sindcos10 ° - cogsin10 °

(b)cos 30 ° co¥ — sin30 ° sirY

(c)Sin@ + cosd

Solution:

(@)sindcos10 ° — cogsin10° =sin(@—-10° ) [sin(A-B) ]

Maximum value = +1wheAd-10° =90° = 6=100°
Minimum value = —=1whed@-10° =270° = #=280°

(b)cos 30 ° cog —sin30 ° sik=cos (A +30° )
Maximum value = +1whed+30° =360° = 6=330°
Minimum value = -1whed+30° =180° = 6=150°

(c)Sin@ + cosd

V2 (%sin9+ %cos@ )

= 2 (sindcos45 ° + codsin45 ° )

= \2sin(6+45° )

Maximum value =V 2whend +45° =90° = §=45°
Minimum value = —V2whend +45° =270° = §=225°

© Pearson Education Ltd 2C
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Exercise F, Question 13

Question:
(@) Express sim — v 3cosxin the formRsin (x —a ) ,withR>0and 0 <a < 90 ° .

(b) Hence sketch the graphyf sinx— Y3cosx { -360° < x < 360° {,
giving the coordinates of all points of intersentwith the axe:

Solution:

(@ Let sinx — V 3cosx = Rsin (X —a) =Rsinxcosa — Rcosxsina
R>0,0<a<90°

Compare SiK : Rcosa =1 O

Compare cos: Rsina= V3 @

Divide @ by®: tana= V3 = a=60°
R2= (V3)2+12=4 = R=2
So sirk — \ 3cosx=2sin (x— 60 ° )

(o) Sketchy = 2sin (x — 60 ° ) by first translating = sinx by 60° to the right and then
stretching the result in thedirection by scale factor 2.

Va
2 5.

| Ly
—-360° { —300° —\20° 60°  240° 360° ¥

Graph meetg-axis wherx = 0, i.,e.y=2sin( —=60° ) = -V 3
Graph meetx-axis whery =0, i.e. (= 30C°, 0), (- 12C°, 0), (60°, 0), 240°, (

© Pearson Education Ltd 2C
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Exercise F, Question 14

Question:

Given that 7cos@2+ 24sind =Rcos (2 —a) ,whereR>0and 0 <u < =
find:

(a) the value oR and the value af, to 2 decimal places

(b) the maximum value c14cos? 6 + 48sindcosd
Solution:

(@) Let 7cos@ + 24sind = Rcos (2D — a) = Rcosdcosa + Rsin29sina

R>0,0<a< 5

Compare cos2: Rcosa =7 @
Compare sin2: Rsina =24 ©

24
Divide @ by ®: tana= 7 = a=129 (1.287)

R2=24+72 = R=25
So7cos?+ 24sind =25cos (2 -1.29)

(b)14cog 6 + 48sindcosd

B ([ 1+cos? )

=14 L2 + 24 ( 2sicosd )

=7(1+cos?) +24sind

=7+ 7c0os? + 24sind)

The maximum value of 7co82 24sind is 25 [using (a) with cos
(20-1.29) =11].

So maximum value (7 + 7cos26 + 24sin20 = 7 + 25 = 32.

© Pearson Education Ltd 2C
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Exercise F, Question 15

Question:
(a) Given thaix is acute and tan= %, prove that
3sin(0+a) +4cos (0+a) =5cod

(b) Given that six = 0.6 and cog = - 0.8, evaluate cosx+ 270 ) ° and cos
(x+540) °.

[E]
Solution:

(a) Draw a right-angled triangle and find sirand cosu.

o |,

a [

- 3 4
= sina= ¢, COx = ¢
So 3sin(@+a) +4cos (0+a)
= 3 ( sinfdcosa + cosfsina ) + 4 ( cos)cosa — sindsina )

(4 ) (4 )

3 3
=3 KSsin6?+ gcos@ ) + 4 L 5cosﬁ— gsinej

12 . 9 16 12 .
5sm6?+ 50039+ 50039— 53|n9

_
= 5 cosy

= 5coy
(b)cos (x + 270) ° =cosx° cos270° - six° sin270 °
=(-08)(0)-(06) (-1)=0+06=0.6

cos (x + 540) " =cosx° cos540 ° - six ° sin540 °
=(-0&)(-1) - (0€) (0) =0.-0=0.¢

© Pearson Education Ltd 2C
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Exercise F, Question 16

Question:

(a) Without using a calculator, find the values of:
(i) sin40 ° cos10 ° - cos40 ° sinl10 °

(i %00515 ° - = sini5°
—tan15 °
(“ ) 1+tanl5°
(b) Find, to 1 decimal place, the valuesxpp < x < 360 °, which
satisfy the equation 2sx= cos (x — 60)
[E]
Solution:

@) (i) sin40 ° cos10° —cos40° sin10° =sin(40° -10° ) =sin36°
1

2
L1 1
(i) y5cos15° - 75 sinls5°

=c0s45° cos15° -sin4d5°sinl5° =cos(45° +15° ) =cos60°

|
N -

1-tanl5° tan45° —-tanl1l5°
() T5@n15°~ T+tand5° @anis e

V3
=tan (45° -15° ) =tan30° =3

(b)2SinX = cos (x — 60 ° )
= 2Sinx = cosxcos60 ° + sirxsin60 °
1 V3

= 2sinx = 5 COX + 7sinx

= (4- +3) sinx=cosx
sinx 1
cosx ~ 4-3
1
4-+3

= tfanx =

file://C:\Users\Buba\kaz\ouba\c3 7 f 16.F 3/9/201:



Heinemann Solutionbank: Core Maths 2 Page2 of 2

Sox=tan" ! (4_1“ ) ,180° +tan ! (4—V3)

= x=23.8°,203.8°

© Pearson Education Ltd 2C
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Exercise F, Question 17

Question:

(@) Prove, by counter example, that the statement
‘sec (A+B) =secA + sed, for allAandB’
is false.

(b) Prove that taél + cot § = 2cosec?, 6 # n—zn ne/z

[E]

Solution:

@ One example is sufficient to disprove a statement.
E.gA=60°,B=0°

1
sec(A+B) =sec(60° +0° ) =secb0° T - =2

— (o] —
secA =secb60 ° = 060 °

1
— (o] —_— —
sedB =sec0O° = c0s0° = 1

Sosec(60° +0° )}tsec60° +secO°
= sin (A+B) =secA + sed not true for all values dA, B.

=2

() L.H.S. =tané + cot 4
sing cost
cosd + sing

Sin? 0 + cof 0
sindcosy

(sir? 0+ cof =1, sind = 2sindcosh )

—sin2
2

2
sin2y

2cosec?
R.H.S

© Pearson Education Ltd 2C
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Exercise F, Question 18

Question:

Using the formula cosA + B) = cosAcosB — sinAsinB :
(@) Show that cosA-B) —cos (A+B) =2sinAsinB.
(b) Hence show that cog2 cos & = 2 sin XSinx.

(c) Find all solutions in the range 0< x < x of the equation
COS X — cOS & = sinx
giving all your solutions in multiples af radians.

[E]
Solution:

@cos (A + B) = cosAcosB - sinAsinB

= cos(A—B} EcosAcos( —B} —sinAsin( —B)

= coSAcosB + sinAsinB
socos(A+B) —cos(A-B) = (cosAcosB - sinAsinB) -
( cosAcosB + sinAsinB)
= — 2sinAsinB
by LetA+B=2x, A-B=4x
Add: 2A=6x = A=23X
Subtract: B= -2X = B= -X
Using (a) cos2—- cos& = — 2sinXsin ( —x) = 2sinXsinx
assin( —x) = —sinx

(c) Solve 2sin 8sinx = sinx
= sinx(2sink-1) =0

. ) 1
= sinx=0orsinX= >
sinx=0 = x=0,x

1
sinx=3,0 < X < 3t = 3X=3,%.6 ¢

7 5z 13r 17z

= X= 1818 18 ' 18
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7 S5z 13« 17z

Solution set: Oy 75 515 7ng &
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Exercise F, Question 19

Question:

V3

(@) Given that cos k+30° ) =3cos (x-30° ) , prove that tan= - —~.

. 1-cos?
) (i) Prove thatsi;:—;; = taf.

(ii) Verify that 9 = 180 ° is a solution of the equation sth22 — 2cos 2.
(iif) Using the result in part (i), or otherwisend the two other solutions,
0 <0< 360 °, of the equation si2= 2 — 2cos 2.

[E]
Solution:

@cos (x+30° ) =3cos (x—30° )
= €c0osxcos30 ° - sixsin30° =3 (coxcos30 ° + sixsin30 ° )

= —2c0xc0s30° =4sixsin30°
V3 ) 1
= — 2COX X 7:4smx>< >
ﬁ _ sinx
= T2 T cox
V3
= tanx= -
. _ 1-cos?
o () LH.S. = —5 5
_1-(1-2sif0)
= 2 sindcosd
__2sif 0
= 2sinfcosy
_ sing
= cos
= tand

(i) L.H.S. =sin360° =0
RH.S. =2-2c0s360° =2-2(1) =0

(iii) Using (i) this is equivalent to solving tén= 7.
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From (i) 1 — cos26 = sin20tar 6
Sosind=2-2c0os? = sin =2sinXtand

1
sin2)=0givest =180 °,sotafi= ; = 0= 26.6° 206.6°

© Pearson Education Ltd 2C
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Exercise F, Question 20

Question:

(a) Express 1.5sin2+ 2cos X in the formRsin ( 2x+ a) , whereR> 0 and 0 <a <
%, giving your values oR anda to 3 decimal places where appropriate.

(b) Express 3 sircosx + 4co€ xin the formasin 2 + bcos X + ¢, wherea, b andc are
constants to be found.

(c) Hence, using your answer to part (a), deduce @egmum value of
3sinxcosx + 4co¥ x.

[E]
Solution:

(@) Let 1.5sinX + 2cosX=Rsin ( X + a ) = Rsin2xcosa + Rcos Xsina

R>0,0<a< 3

Compare sin®: Rcosa =15 O
Compare cosX: Rsina=2 ©

Divide @ by ®: tana = = «a=0.927

wlhs

R2=22+15% = R=25

- 3 : ([ 1+cosx
(b)3sinxcosx + 4co$ x= 5 (2sinxcosx) +4 | T,

3 3
= Esin2x+ 2+ 2c0oSX= Esin2x+ 2coSX + 2

3
(c) From part (@), sin2+ 2cosx = 2.5 sin (X + 0.927)

3
So maximum value 0; SIKA 2cosx=25x%x1=25

So maximum value 3sinxcosx + 4co? x = 2.5+ 2 = 4.5
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