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1. (a) Prove that

0+ 2n+r

1 — cos26 = tanfsin 20, , ne4

(€))

(b) Hence solve, for —% <x < %, the equation

(sec’x — 5)(1 — cos2x) = 3tan’xsin2x

Give any non-exact answer to 3 decimal places where appropriate.

) HS = tonOsw2 Q0 = %L% (20D

c76

= 2210

(6)

buk  S20 =\ —1saAtS . 280 = \—Cos28

\"Q/\Q_Q @\’LS'E PRINLISEY | — cosSZe

.// L —
b) (sec*x - S) (\/coszx) = 24tan x SSndx

(se*x =) (Fonx s}/ 1x) = Ei—nv\x(”rmy@mx)

Ty — —_
Sec"x =S = & Yoanx 2 Sectx = \rEantx
L+ 4oty —S = 3Jtonx

Yon™x — dranx — % =0

Cranx = 4) (hmx 1) = O

anX = Y .« INERS
X =t (W) = 1326 X= xan (=) = -T_LE
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Question 1 continued
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2. (a) Prove
cos 30 N sin30 5ot 20 g % (90m° 7
sin@ cosd - * O0n)", n €
4)
(b) Hence solve, for 90° < 6 < 180°, the equation
cos 36 N sin30
sinf cosf
giving any solutions to one decimal place.
3
a) (o830 . Sind0 = Qcotdo Ariay_ldendites
Sin® Cos®
* Cos(a-b) = Gmolosb + SinaSinb
2> Cos30CosO + Sinb®Sine © L5 a=30,b=-0
SinOCos0O
=) C@(&@-Q) = Cos(26) @ * Sind® = JSinOCos®
SnOCos® Sm 0 Coso =Y ZSind0 = BnDd Cos®
* Cos® . v = Cot®
= COS(&@) = oL Snd ton®
‘%’, 8°m(20) ton 0
= 2Cot2 ®

=) Cos30 . 5ind® = QACotAS a3 repuind (D

Sin® Cos®
b) Cos30 ., Snd® =W Pork o : Cos3® .+ Sinde = ACot2o
Snd Cos® S§nbd Cos® =
@ tando
) A
2> A0k => _ 2 oW 3) temd®= T He
tan 2O =) 40 = ('o.n.\(%.) O) ¢ '%o+2¢6

=) 30 = 26.6° and 20 = 206.6°

=) 0= 13.3° ond 0=1033°

=7 13.3° is pot @ -
Vodid Solwhion Since

cwk cP Pange > O= 1_9.3~3°®
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3. In this question you should show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

(a) Given that 1 + cos26+ sin26 # 0 prove that

1-c0s20 + sin 260
= tal

- = tané
1+ cos26 + sin 20

(b) Hence solve, for 0 < x < 180°

1 — cos4Xx + sin4X
1+ cos4Xx + sin4Xx

= 3sin2X

giving your answers to one decimal place where appropriate.

(4)

(4)

(») |- 0520 450 20 = +an @

I+ tos 20 +6in 26

0

1l

N 1= (V-250%0) +26mPws® = +anb

(W 14 (208*© ~1) +29n0 L0s O

| 142600 1 2LsinOcos § = 4an

2 0ws*0 + Lgin O s @

N AS00 (sinb+w56) = tan 0

'jwsﬁ ((ws@+4nE)

ut

tan ©

@Sin@
s ¢

1)

tan @ +m(9#

J
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4. (a) Prove that

tan @ + cot@ = 2cosec20, 0 # n—”, Ne 7

(b) Hence explain why the equation

tano + cotg =1

does not have any real solutions.

Sm0
o-) tan® + Got @ = dCosec 2® tan® = Cos® Cos®
]
£ S0, G0 = Sin ' ©+ Cos™ 0 Cot®= o = Soe
o smp D Swmecsy O
| 2 S?n10+ s o= |
= ! e Sn(20) = Fs:
38n 200  Sinao »(26) = Zsin0Cose

)
Cosec 20 = Sn 26

: QCosec 20
=> fan® + Gt® = QCozec O 0S  requirek. @

—

(b) Hence explain why the equation

tand + cotd =1
does not have any real solutions.
fun®+ Cot @ = Cosec (10) = & =)
Sin20
)
=> dina® = & \T/\ A -1:+Sm20¢1

20 = S (3] A w ? 25|

-‘l ..... => No Oolwkion
RX/dt5.-
—_———

(Total for Question is 5 marks)


michellewright
Text Box
4.


PhysicsAndMathsTutor.com

5. (i) Solve, for 0 < x < %, the equation

4sinx = secx

“4)
(i1) Solve, for 0 < € < 360°, the equation
5sinf — S5cosf =2

giving your answers to one decimal place.

(Solutions based entirely on graphical or numerical methods are not acceptable.)
(3)

'l ) S5 (ﬁj g |
(s )
4 o [ ) ! /,
(.AY')(I;)

46'w1(9C)Wa()n)‘— ‘ Qsm(ac)m(x)ifbm (ro)
Q\Si/vx(n)\»’:()t)" L 0¢ xc %

O Px e U
6\/”(}%)’ ,l_ 7 S
’ A
b ) &
Q?c" S’ (’”N i
= 0
A b
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(i1) Solve, for 0 < 8 < 360°, the equation
5sinf — Scosf =2
giving your answers to one decimal place.

(Solutions based entirely on graphical or numerical methods are not acceptable.)

i) (6o )= Gun(B)usle) ~ bimlauus(p) *
Roum (6 -l Rom (6] s (al-Romla|unls)
Rom(8)urs (o) - Rsinles) s [8) = Som(8]- Gus(e)
Ginlg): wsle) - G [1]
(w3 (8] /Rsm(o| " /S (2]
(-1~ Rawml) - S
L) )
*wn(ox\" ] _
- 45"
(20 01> Qe Qs la) 67 9
R[W] 50
Gm'(e] + usle) - | = 50
R e - 513 /]
A omle-45) - 2 0 0260
5im g-45)° & _
- 45 (b 4211, (65 5.
\(742'4“( 1b-927...

g
O 64,2066 (1dp)/ T

————
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(a) Express sinx + 2cosx in the form Rsin(x + &) where R and a are constants, R > 0

6.

T
and 0 < a < B
Give the exact value of R and give the value of a in radians to 3 decimal places.
3)
a) dinx + Anx — RSn(x+a) [J Fnd
Bl Fad R
RS'm(I*-d-) > RSinx(oso. + KCosxSinek => Simx = RSinxCosat => RCosat = |
ACost = RCosaSine => RSna = 2

o = 1an'(2)

=y tmo= 2 =
' 1101 Da> o= 1107 (3dp) D

ol
R=|+@ - 5 ©

& = LIoY  (fadians) , R= I8

—

=D =) Dinx+dlosx = \ES‘.'.(xa- l.lo?)

The temperature, °C, inside a room on a given day is modelled by the equation

0—5+‘(”—t—3)+2 (m 3) 0<t<24
= Sin 12 Ccos 12 St<

where ¢ is the number of hours after midnight.
Using the equation of the model and your answer to part (a),

(b) deduce the maximum temperature of the room during this day,
1)

) O =5+ S -2)e awos(2-3)
b x = %-3, We Qan U OCur Onswev J}w\ part . (ES‘.M:(HJ&?): Sin).-o-.'?t.‘csx)
=

> @= 5+ ESin(%f—-zH.lov) ,We hoe o Mavimum when Sinx

2 0:($+E)'C o ®=7HCc (3550
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(c) find the time of day when the maximum temperature occurs, giving your answer to
the nearest minute.

) ©=5+{5Sin (T—,':-soc Llo?) 3)

In port b, W& Sad HR mowimum lempermbwe ccows wWen Sinx =1 .
= X =8n()

X =1/
=2 TNt-3+r03= T
1 X
=) Tb = T +3-L107 0.2 of an how is
B a

equak 0.3x €0 = 1&mins

=) #t

R(T+3-16D =5 £=13.2 hows @
@ £ = 13hows and |2 nminudes  afkey m:dn.’au-ﬁ)

n




PhysicsAndMathsTutor.com

7. (a) Show that
0+ (180n)° neZ
3)

cosec —sinf = cosBcotl

'y Cosec® - Sin® = Sno - Sin®

= |-Smn® ® Cosc@0= 1 ©
Sin® §in®

s Cos' ® SmW+Cos® =)
Sin® => |-SinG = c»"0

= (os® - 50 (os® = Coto

Sin® S0
Cowc0-5in® = GosOGtO o5 requied: ©

(b) Hence, or otherwise, solve for 0 < x < 180°

cosecx — sinx = cosx cot(3x — 50°)
(3)

b) pain 0 : Cowc0-5in® = GosOGtE

=) (osxCotx = Cosx - Cot (3x-$o°)
+Cosx

+Cosx

=) Cotx = Gt (3x-50%) = =x=13x-50 ©

~—< ax = §0°
Cqual
9 I ,_—aso @

cotx has a pv:u:l gf B0°  we  Qun gh\c[ o Oecond  Soludion

Smee
=5 X+1%0:3x-60 O
=) = 230° = x= |Is° O)

et wil R o thid Sdubion whn Cosx=0 =2 x = Cos' (o)
=) x:_qa"@

—

ond - lis®

-> X=25°, x= f°



michellewright
Text Box
7.


PhysicsAndMathsTutor.com

8. (a) Show that

cos34A=4cos’A—3cosA

WP A €))
\

Cos 3A = Cos(aA+A) Compourd  Argle_Formuta :
* Cos(xy) = Cosx Cosy - Sin‘sS’ma

We n um e Cowmpound angt fomule With

x=3A ond y= A. Double Analﬁ. Formulo :
=) Cos3A = Cos 2A CosA - SinaASinA © * Cos A = QCos A -
= (Rcos*A-1) G - (@5inACEIA) SinA © * SindA = 32SinACosA
\-;)
= 2Cos’A - CosA - 38in ACosA + Sa’x+ Cosk = V.
= ACos’A-CosA - \a- Aws'A)CosA © =) ASin'x = A- Aox%e

ACos’A -CosA - 2CosA + aCos A

=) Cos3A

11}

WCos’A - 3CosA O ay required.

(b) Hence solve, for —90° < x < 180°, the equation

1 — cos3x = sin’x

(C))

I-Cosdx = Sin'x *  Sinxas Cos’x =)

e Part o : CosdA = MCos’A - 3CosA
=) |- Cos3x = |- Cos*x

leb Cosx = B
=7 \-('-!Coasac-3(‘osx) = |- Cos*x =) -hy+ry+d
-(uy-v-2)
2> 1-UCo’x + 3Cosx -1 +Qos’x =0 => Co5'x + 3Csx - HCosx =0 O -\ly+3)(v-1)
=) C'osx(&s1+3-\icosix) =0
~
=> _C'lsi(hCosx-&s)\Cosx-l) =0 S| A
T| )
2) Coox =0 hCosx+3=C Cosx-1=0 ©
x= 90° Coyx = ’-E- =) x=139° x=0
=-70 ©

=) Soluksas om : X = -90° 0% %° and 139°. O
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