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12. (a) Prove that

1 � cos 2ș { tan ș sin 2ș,  ș z� (2 1)

2

n π+ ,  n � ]

(3)

 (b) Hence solve, for �
2

π  � x � 
2

π
� the equation

(sec2 x � 5)(1 � cos 2x)   3 tan2 x sin 2x

  Give any non-exact answer to 3 decimal places where appropriate.
(6)
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Question 12 continued
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12. (a) Prove 

cos3

sin

θ
θ  + 

sin3

cos

θ
θ  { 2cot 2ș      ș z (90n)°, n � ]

(4)

 (b) Hence solve, for  90° � ș � 180°,  the equation 

cos3

sin

θ
θ  + 

sin3

cos

θ
θ  = 4

  giving any solutions to one decimal place.
(3)
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Ñ-____→
µ µa•
{ " ¥¥ " = """ "" """"" :

⇒ g.go.co,@ + sina.og.no, ,

• cos@ b) = cosacosbi-sinas.ms µµµSin ①Cos①

> a = 30
,
b = ①

⇒ """' = """ " • "* = """"" µµµSinocoso Sin ① Cosio =) Ésin 20 = Sinocoso

= Cos /2101 ! 2

°

= tan,
= Coto

Isin/210) tan 20

= acotao µµµ/ ⇒ ""• + "" = """ " """" '

sine aso =

a,µµSino Cosio Sino Cosio = 2

" """ "" "

*
=.

"""

÷
..µBtan20

= > 2Gt20=4 = > 2 =

"

4 =) tan 20 = É #^

=) 20=26.60 and 20=206.60 µµ=) ① = 13.3° and ④ = 103.3°

⇒ "" " ""
=

' µµ
Valid solution since

out of range = > 01=10--3.30✓•BGAg@EBBhgzGgg
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10. In this question you should show all stages of your working.

 Solutions relying entirely on calculator technology are not acceptable.

 (a) Given that  1 + cos 2θ + sin 2θ ≠ 0  prove that

1 cos2 sin 2
tan

1 cos2 sin 2

θ θ θ
θ θ

− + ≡
+ +

(4)

 (b) Hence solve, for  0 < x < 180°

1 4 4

1 4 4
3 2

− +
+ +

=cos sin

cos sin
sin

x x
x x

x

  giving your answers to one decimal place where appropriate.
(4)
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Question 10 continued
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!"! "#$! %&'()!*+#*!

tan cot 2cosec2 , ,
2

nπθ θ θ θ n+ ≡ ≠ ∈ Z

#$%

! ",$!-)./)!)012#3.!4+5!*+)!)67#*3'.

tan cot 1θ θ+ =

! ! 8')9!.'*!+#()!#.5!&)#2!9'27*3'.9:
#&%
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µqo---_eoEE_ggg
I

,÷÷÷÷⇒÷÷÷ ,

a. . . , . . ÷,

⑥µ
Sini + Cosio = I§÷:÷:÷÷÷÷÷.*÷÷÷÷÷÷:÷÷÷ .

I 26sec 20

Cosec 20 = £2,0

µ... .⇐*=÷= . Mµµpµ⇒ sin

wya, N
.

>

" = ' '

-

= > No Solution

exists

↳qg--frgzg@G-fEnÉ
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7. (i) Solve, for 0 - x < 
2
π , the equation 

4 sin x = sec x
(4)

 (ii) Solve, for 0 - θ < 360°, the equation

5 sin θ − 5 cos θ = 2

  giving your answers to one decimal place.

  (Solutions based entirely on graphical or numerical methods are not acceptable.)
(5)
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Bfnos-r@oGeBilseeGct-1g4sinlxtHTa.mww.w
, , a.www.w.s.my, µMµµ""""⇒ ÷÷÷

{-3-9}*8
y÷÷÷
.

'

Mkaqµµµ
= I

,
SI

x=sK

__⇒→$e
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Question 7 continued
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on_e_ooAoGg@ooqa.R
sinlo-xl-RS.in/O1wsla1-R5mla1wslo)mqaqqj:::: f.Rsinlolwslal-Rsinlalwslot-ss.vn/o1-5wslo1fwsloI:--Rsinla1---

5 [2 ]

12 ]÷H]→ A¥m÷,
-

- §

tank:tgh

☒$☒•*÷÷÷÷÷"" "÷
. }µ§gµ

"*Éi]=so
g.wild + wild -

- I
pi --50
R -

- Fo
-

- 5521

5m10.es/--rgO-4s--lb-4299...,lb3i5t--Y
.
.

.

0--61-4,2--08.611 d.pi

gBigford
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Hai BBB
a) Sink + 2Cosx > Rsin@ + a) 1 Find a

2 Find R

Rsinfx -12) = RSinxcosx-RCosxs.int ⇒ sink = Rsinxcoss = > Rasa = I

2Cosa = Rcosxsina ⇒ Rsins = 2

⇒ tana = ? ⇒ ✗ = tan
- '

(2)
2 = 1.10714 . . .

I =3 2 = 1.107 13 d.p) I

=

R=Ñ-(2Ñ= 55 I

=) 2=1.10 radians) , R5 =) sinx-2cosx-IS-S.in/x- 1.107)

t.b.BG
b) 01=5 -15in/ Ya - 3) +26s' - 3)
let ✗ = 1T¥ -3 , we can use our answer from part a. ( BSinlx-1.io?-)--Sinx+2cosx)

=) ① = 5 + F5Sin(¥ -3+1.107) ,
we have a maximum when Sinai = I

=) ① =/5 -181°C or 0=7-24-00 13s.f) I

PhysicsAndMathsTutor.com

michellewright
Text Box
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a. bag
c) - ① = 5 -1555inz-3+1.107)

In part b, we said the maximum temperature occurs when Sinx =L
.

⇒ ✗ = Siri't )
=) ✗ = 1712
=

⇒ 1T¥ -3+1.107=121

=) Tyg = ¥+3 - 1.107 0.2 of an hour is

equal 0.2×60 = 12 mins

=) Tht = 121 + 3- 1.107) =) 1- = 13.2 hours 1

Tl , =) t = 13 hours and 12 minutes after midnight . I

=

PhysicsAndMathsTutor.com
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) Cosec① - Sino = - Sino

= I - Sin'D 1 Cosec① = ¥ '

Sino

= Cos'① S;n2① + Cos
'

① = 1

Sino =3 1-Sink = Cost

= Case . COSQ Cost = Coto

Sino Sino

CosecQ - Sino = Cos①Coto as required . I

-

a moan
b) Pant a : cosec④ - Sino = Cos①Coto

=) Cosxcotx = Cosx . Cot (3×-500)
÷cosx ÷cosx

=) Cotx = Cot (3×-500) ⇒ ✗ = 3×-50 '

'

equal
'

2x = 500

✗ = 25° I

=

Since Cota has a period of 1800
,
we can find a second solution

⇒ ✗ +180=3×-50 '

=) 2k = 230° =) xs° 1

There will be a third solution when Cosx =o =3 ✗ = Cos
- '

(o)
=3 I 00 i

⇒ ✗ = 25°
,

✗ = 90° and ✗ = 1150
= = =

PhysicsAndMathsTutor.com
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µ -so-oA-o- µµBagged
2ft

Cos 3A = Cos ( 2A + A) Compound Angle Formula :

• Cos # + y) = Cosxcosy - Sinxsiny
We can use the compound angle formula with
✗ = 2A and y=A .

Double Angle Formula :

⇒ Cos 3A = Cos 2A COSA - Sin2ASinA I • Cos 2A = 2Cc5A - I

= tacos'A- 1) Cosa - 125inACOSA) Sina ' • Sin2A = 25inACOSA

→

= 265A - COSA - 28in
"

Acosta • sink + Cos}, = 1 .

= 2 cos
>
A - COSA - 12 - 205A/ COSA i =? 25in

>

x = 2- 2Cos3e
←

= 2Cos
>
A -Cosa - 2CosA + 2053A

=) Cos 3A I ↳ cos
>
A - 3.COSA 1 as required .
=

1 Baboon
1- Cos3.x = Sink ° S.in?c-Cos3c-- I

• Part a : cos 3A = ↳ cos
>
A - 3.COSA

=) I - Cos 3)[ = I - COSZX

let Cosx = y

=3 I - ( ↳Cos>x-3cos.sc/--l-Cos'x ⇒ - hey + y -13

- ( hey - y - 3)
=) I - ↳ Cos

>
✗ + 3.Cosa - I + Cos

>

x = 0 =) Cos}c + 3.Cos >c- ↳ cos
>

x = O l - they + 3) ( y - 1)
= ? Cos)c( Cosx -13 - ↳ Cos

'

>c) = 0

=)C lhecosx -1-3) / Casse - 1) = 0 SATCUL
=) Cosy = 0 ↳Cosa -13=0 Cask -1=0 '

✗ = 900 Cosx = -3-4 ⇒ ✗ =/ 39° ✗ = 0

✗ =
- 90 i

⇒ Solutions are : ✗ = - 900
,
00,900 and 139°

.

I

=

PhysicsAndMathsTutor.com
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