2
y
A
' —
3n 4|Tl:
A I /A N
4]9 sin{q0) + r
|

The diagram shows part of the curve with equation y = psin(g®) + r, where p, g and r are constants.
(a) State the value of p. [1]

»‘\pr\dwl& ..... 5. b ,V\Jnue,n‘ ..... 15.... LS 1\5 ..... Lo S
(b) State the value of g. [1]

oo bt bere. it
Lf,?\%‘me'peﬂ: A5 LT e oS
[ S50 0& - =

............... .’.......... R T B T b Py

e
(c) State the value of r. . 1

- J
Crogh stk e (0,70) wsed d (0,0,
..... = O Tt A,
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A
| \ /y=fm
0 v x =
- - - S

The diagram shows the graph of y = f(x), where f(x) = %cos 2x + % forO<x<

(a) State the range of f. [2]

......................................................................................................................................................

A function g is such that g(x) = f(x) + &, where k is a positive constant. The x-axis is a tangent to the
curve y = g(x).

(b) State the value of k and hence describe fully the transformation that maps the curve y = f(x) on
to y = g(x). [2]

........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

(c) State the equation of the curve which is the reflection of y = f(x) in the x-axis. Give your answer
in the form y = acos 2x + b, where a and b are constants. [11
£ (‘&

.......................................................................................................................................................
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In the diagram, the lower curve has equation y = cos 8. The upper curve shows the result of applying
a combination of transformations to y = cos 0.

Find, in terms of a cosine function, the equation of the upper curve.

o T Y ol

@‘H@Mo\e“&éﬁm&apk%
0. 403050 TR TES

................................................................................................................................................................
..............................................................................................................................................................
...........................................................................................................................................

....................................................................................

................................................................................................................................................................
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7 A curve has equation y = 2 + 3sin dx for 0 < x < 4.

(a) State gmateet and least values of y. {21

(c) State the number of solutions of the equation
2+3sinfx=5-2
for0 < x<4n [11

............ &S Sl \byﬂemp’r(,s)
I 4.3/ £ O LWl

..................................................................................................................................
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) 2 A \/ &
. / {\ ! > X
-in 0 - in 3m in V. in v
. /s |
— 7
_______ / - /
L s [} |

The diagram shows part of the graph of y = atan{x — ) + c.

Given that 0 < b < x, state the values of the constants a, # and c. [3]1
Dsion.. Ho.... h md,g ...... “(’Le, AL bies,we/ow\

SeE to. oo ws e Shidled el iy
I&, ....... 0. 0. N A 33

................................................................................................................................................................

P‘\
%wﬂq;gks ...... Mo 10.‘9&4....4 ...... Ot p;nao\ ool chu\oQ
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8 (a) Thecurve y = sinx is transformed to the curve y = 4 sin(%x -30°).

Describe fully a sequence of transformations that have been combined, making clear the order
in which the transformations are applied. [5]

'”Tv\amgormho@bmcmr&a,sof% ......................

.....................................................

......................................................................................................................................................

(2. Shetch gerelle) o x-awis, Scele. fuchor. 2.

@W%mluw—-wlﬁf&m\& ........ %C ..... T

.................................................................. sssnssavsessee ¥ rrsdrcasasoracranansensrnenfrnvoninacTicscsiicsnnriansrionanis
........................................................................................................................................................
.........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
.........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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9  Functions f and g are such that

f{x)=2-3sin2x forO<x<m,

g(x) =-2f(x) forO<x<m

(a) State the ranges of f and g. {31

{@\Amﬁw%mw‘hﬂm\ ..... 53,50-3455,5,
Bt A e, ocdded 2., 50,0 44@45 ..............................
)i 4. e ke il by 2, 50: 210 L0E 2.

The diagram below shows the graph of y = f(x).

(b) Sketch, on this diagram, the graph of y = g(x). 2}

The function h is such that

h(x) =gx+x) for ~n<x<0.

(c) Describe fully a sequence of transformations that maps the curve y = f(x) on to y = h(x). [3]

© UCLES 2020 : 9709/12/M/3/20 @ E . . ,
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8
y
A
The diagram shows the graph of y = f(x) where the function f is defined by
f(x) =3 +2sinixfor0 < x < 2m.
(a) On the diagram above, sketch the graph of y = f~!(x). [2]
SR
(b) Find an expression for f ~!(x). [2]
© UCLES 2023 9709/12/M/H/23
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(©
Yy
A
21—
‘;‘ 1 : T T T T T T X
-3r -2 -3n -z ~in 0 in n 2n 2x 2

The diagram above shows part of the graph of the function g(x) =3 + 2sin %x for -2n < x < 2m.

Complete the sketch of the graph of g(x) on the diagram above and hence explain whether the
function g has an inverse. 21

........................................................................................................................................................

.........................................................................................................................................................

{(d) Describe fully a sequence of three transformations which can be combined to transform the
graphof y=sinxfor0 < x < %n to the graph of y = f(x), making clear the order in which the
transformations are applied. [6]

..........................................................................................................

........................... D). ) = 2 le) = Thle) 3
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The diagram shows part of the graph of y = acos(bx) + c.

(a) Find the values of the positive integers a, b and c. 3]

Aw\:W‘le,MMI+$ ....... wamly L, 50 0z

........................................................................................................................................................

........................................................................................................................................................

il . opeph vectically . is. 3., k.t i5. sl
O S o H
——y

(b) For these values of g, b and c, use the given diagram to determine the number of solutions in the
interval 0 < x < 2x for each of the following equations.

- b
@ acos(bx)+c=gx T 5— ?TJ’ ’ (1]

=-,%Jo ...... posses,. Hmah. e pomls. 0,0)..2... (Tf,é)

3o doacom.  Croses 10 3 plowes, so 3 colbins...
6
b —=X
(ii) acos(bx)+c=6—-gx .—j 3 é gl (1]

...... : b‘ﬂ%poﬁeca%ngk(o,é)mu\( ,L.Q)....-?....S.g@...gfio@om
Crgsnsin... Teploces,... 0. Lo S0lH0NS o
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11 A curve has equation y =3cos2x+2forO<x <.

(a) State the greatest and least values of v. {2]

Amgie s, bea culiphed by 3, 50 23803
bk ten e adled L. 50 = EASS

T
NEEE NG 2 I
| 014 I5F 1-36 e

(¢) By considering the straight line y = kx, where % is a constant, state the number of solutions of the
equation 3 cos 2x + 2 = kx for 0 < x € n in each of the following cases.

@) k=-3 (1]

Mo sobons... @@M@ ..... (0.09). with . ngaedve. Qfedient

ool aiss.. QIRPK .ttt
/‘WW o Wntl wnesien]| vohes 04 X~ sxiS &r-t't\;s

(i) k=1 [1]
L.lvmons . See vz on dimagor T
(iii) k=3 [1]
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Functions f, g and h are defined for x € R by
f(x)=3cos2x+2,
g(x) = £(2x) +4,
h(x) = 2f(x + 4x).

(d) Describe fully a sequence of transformations that maps the graphof y=f(x) ontoy = g(x). [2]

............................................ - (:Qﬂ&)“%
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