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i 1. Solve, for 360° < x < 540°,

12sin? x + 7cosx — 13 =0

Give your answers to one decimal place.

(Solutions based entirely on graphical or numeri

cal methods are not acceptable.)

Since sSin?x = l-cos?x

}2(\—cos2x) y 7cosx - 12=0

=\ - 12cos?

|12 cos2x —7c¢

X +7¢osx =0

osx +1=0

(4cosx-\) (Fcoex -1) =O

Eibhec Gcosx-

|1=0 or Zcosx-1=O

HeoSx=l  2cosx=|
| | . cosxc=)  cosx=_)
| | | S =
| \‘/q Wy
O

8 «o\;;y;;o'm |

cosT (£)=75.5°

[é30 720

cos”' (%) = 70.5°

’n StVCh domain, X = 3604755 oc T60+470.5°

> = 430.9°

, 435.5° (%o 14a. P)' |
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2. (a) Show that the equation 5
4cosf — 1 =2sinftanf 3}{;&
can be written in the form SO

2 D%, <$
6cos’d —cosd—2=0 e

(b) Hence solve, for 0 < x < 90° e
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4cos3x — 1 = 2sin3Xtan3X
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giving your answers, where appropriate, to one decimal place.
(Solutions based entirely on graphical or numerical methods are not acceptable.) &
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X coS6 6cos*O ~cos6 -2 = s
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b) Ycos3n~-| = 28inntan3n
6cos? (Im)~ coS3n-~-2 =0
(3cos3n -2} (2¢cos3%+1) =0

cosIn=5 cos3u= "t
3n=48,19° 3n : 120°, 240° 2
N=161° n = 307, 80°
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VA

0 X
P(c, d)

Figure 3

Figure 3 shows part of the curve with equation y = 3 cosx®.
—

The point P(c, d) is a minimum point on the curve with ¢ being the smallest negative
value of x at which a minimum occurs.

(a) State the value of ¢ and the value of d.

(1

(b) State the coordinates of the point to which P is mapped by the transformation which
transforms the curve with equation y = 3 cosx® to the curve with equation

(1) y=3cos (%)

(ii) ¥y =3cos(x —36)°
(2)

(c) Solve, for 450° < 6 < 720°,

3cos=8tanl

giving your solution to one decimal place.

In part (c) you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

(3)

P 6 2 6 4 5 R A 0 2 0 4 0

Y34V SIHL NI ILI-IM 1ION Od Y3uVY SIHL NI 31L1YM 1ON Od

VIYY SIHLE NI 3LIHM 10N 00
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Question  continued
M) MINMUM Of COSX = -1 => minimum of 3cos = =3 =0l
Pis he Gist minimum for x<O . c=-180"
P(-180°,-3)
b)i. g=3cos(?.$) => X-Stretched’ x &, no chowge h’ﬂ
s (-320",-3)
i Y = 3¢0S(Xx-3b) => translation in x- direction +36
— (-1 -3)
C) when solving these fypes of guestion, list the velevant
\'rig. dentities that could help you.
+an&s§ﬂ9- , Sin'8-+cos* = |

0@
3c0s® = §+and

= § Sind
Cos@
x oSO © 3056 = Esin
form guadratic in_Sind (you Wont an equation with only
one. trig. Qunction)
3(1-Sin*0)= gsin &

RN 0 O TR R A Turn over
P 6 2 6 4 5 R A 0 2 1 4 0
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Question continued
2sin*0+%sin8-2=0
(3siné-1) (sme+5 -
SiNG £#3 so Sin G—- S alwoys note what

‘ ed
MIV\-VU\((I;(Z i€ =\ §= M '1’?" / ange you ne
but range is +50°¢ 0-<#20°

5-=(80- (447 SinG repeats every
= (6053 /360
to bring info range: (50-53'+360'=520-5" (ldp)

19-4F + 340" also not in m\ge,

P 6 2 6 4 5 R A 0 2 2 4 0

YISV SIHLNEILIIM 1ON Od V3yy SIHL NI 3LIYM L1ON Od

VYIHV:-SIHL NI 3LIHM 10N Od
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In this question you should show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(i) Solve, for 0 < & < 450°, the equation
5cos’d = 6sind

giving your answers to one decimal place.

(5)

(if) (a) A student’s attempt to solve the question
“Solve, for —-90° < x < 90°, the equation 3tanx —5sinx=0"

is set out below.

3tanx-=5sinx=0
in X ]
3& —-5sinx=0
COS X
3sinx-=5sinxcosx=0

3-5cosx=0
3
COSX = —
5

X =53.1°

Identify two errors or omissions made by this student, giving a brief explanation
of each.

()
The first four positive solutions, in order of size, of the equation

3
cos (ba + 40°) = 3

are a,, a,, o, and a,

(b) Find, to the nearest degree, the value of o,

(2)
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Question ~ . continued
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(1) 5 ws*@= 6sin0 .
G(I1-4n"0) = 6 sin @ (U
C-6sn*06 = 65n0 =
Csin* 0 +Lsin® -5-0 < (1)
" use calculator to
get values of sin ©

S'n 9 = O'SGGF:IOH ’ - ':’cb'ﬁ (1Y
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Question  continued

(i) (b)

cos (Gu+ Uo) =

3
5 £\

)

\

(x +40

g;‘lg"" 306' gLO’HI '4|3-|3 ol 'Gbé‘gbcinu

1}

of

92:130 40 306.861.. “¥0  413:13,, -4o  fp 809, —40

[ S V3 'Y

d = 1-62..., 17_3'3?-" ’ Tq"el o, '15‘5? "

() (k) (op) (xy)

Soody =

126° (nearest deqgree) y
\ - .
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5. (a) Show that

10sin% 6 — 7cos@ + 2
3+ 2cosb

=4 -5cosfl
4

(b) Hence, or otherwise, solve, for 0 < x < 360°, the equation

10sin® x — 7cosx + 2
3+ 2cosx

=4+ 3sinx

@)
10(l~cost©) —FasS&+ L
A 25

0) LHS

]

2. -10cos? @ — Fe5&
Y 2LCsSS

-[loes® +=mse-\z}
R4 259

E(Sae> S —-4) (’2.(»8/(573

R (R "\"%JG)

L{——Sws@ = Q‘r\j
_—— Z

P 5 8 3 5 1 A 0 2 8 4 4
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Question  continued

b we can wnsteod Solve -

H/ - Scosx. = W4 s
S = "_:% oS

R R D0 O —
P 5 8 3 5 1 A 0 2 9 4 4

Turn over
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f(x)=-3x°+8x?-9x + 10, xeR
(a) (1) Calculate f(2)

(i) Write f(x) as a product of two algebraic factors.

©))
Using the answer to (a)(ii),

(b) prove that there are exactly two real solutions to the equation

-3y +8* -9+ 10=0
(2)

(c) deduce the number of real solutions, for 7z < 6 < 10z, to the equation

3tan’d — 8tan’d + 9tand — 10 = 0

ai) 40217 3% %@y 2w vo - O

) a2 s PO thun (-2 o foder

f o) - (oc— L ax e v ) = - Dx® +€x - Qo +HO

x’ o\ | _ G

Congt - -Je - | O

) Goo- 20 32" % 2 60/
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Using the answer to (a)(ii),
(b) prove that there are exactly two real solutions to the equation

=3¢+ 84 -9y2+10=0

\9] WF(%): %7 r &k %o+ 1O
- (QQ-Q\\(’EKI%’QDL/Q)

-~ \Oe+ %\(}4\\0{\01*\0;0
Vs the Sy - ﬁl
- Dy” F G- O,e t 0= O
(- A)(- -5 )= O
J
b - fac <O
(M- 4(3)(-5) ¢ O
PR PO A 1o e
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(c) deduce the number of real solutions, for 77 < € < 10z, to the equation

3tan0 — 8tan’0 + 9tand — 10 = 0
o) ) B & %t 1O
Use the sob i o fam(D)
D = §o"r - (07 O
“ D" Gt - Aok (07 O
Fom eanhio ()cm)(% ’~ = A M sl

(1)

fan(8) = A /

O-lot. g%kwo?.;
& the bame w050 BT /

O - \‘(D]r.”) o3+ 7, Tlod + AT
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7. Some A level students were given the following question.

Solve, for —90° < 6 < 90°, the equation

cos @ =2sin6

The attempts of two of the students are shown below.

Student 4

Student B

cos O =2sin 6 cos @ =2sin b

tan 6 =2 cos? § = 4 sin> 0 Sint8 r+cos'O = |
0=634° 1 —sin? @ = 4sin* 0

. 1
sin?6 = —
5

. 1

Sing = +—

J5

0 = +26.6°

(a) Identify an error made by student A.

Student B gives § = —26.6° as one of the answers to cos € = 2 sin 6.

(b) () Explain why this answer is incorrect.

(i1) Explain how this incorrect answer arose.

0\-) cos& = fpﬂs
S'n@

It shovid  be 3in® -ton@

con@

b\:.) cos (-26-6)= ©O-BaY¢
2swn (-266) - - ©-¥A6L

cosQ ¥ 23n®

S arvcesey (S (NCOr e,

\L) —tle wncorne=ct anscver orOSe -Fév"\

§2u ou—{r\\j .
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(a) Solve, for —180°< x < 180°, the equation

3 sin’x + sinx + 8 =9 cos’x

giving your answers to 2 decimal places.

(b) Hence find the smallest positive solution of the equation
3sin?(26 — 30°) + sin(20 — 30°) + 8 = 9 cos?(26 — 30°)

giving your answer to 2 decimal places.

Q) siatx +costx = |
COSIX = 1-gintX

Bsimtx r Sinx+B s A(i-siareD - (1)
V3 A T X t JINXL +E [ S —Asn™x
12siAalx¢ 4 sinc =\ = O - @
(2SialC +&SIAX -3 35A =1 =0
LsinX (3sinx +\) - (Bsiax +\\20 _,é@-%
(Bsinde+ 1N (S3inx-1y=0 - Q)
[\ \V;

2s'nC £+ 1= 0 o-sine -1 =0

. ) .
Slf\‘x:-—i - D- SH'\‘DC:“’:

= -1awF® - (60-53° oz (4.u3’,165:52° - ()
x:‘160'53°, -19-%3° 14 .<«8° 165-52° C?dop:\ "'CD
- < - - . i
b) 20-30° - -160-53 x.
26-30" - -19:43* - (1)

20 = 10:S3°
O = S-26° - @
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