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MATEMATICAS 1° BACHILLERATO INTERNACIONAL NIVEL MEDIO - Serie 9: Funciones - Soluciones
1 Sean f(x)=4x-2y g(x)=-2x"+8.
(a) Halle f™(x).
(b) Halle (fog)(1).

s | fon- 22

a\ {7452 — =4y xesly

U Qogn < Pl = (o ey~ L>-4-2-f22]

Tamkivs  {eg)irs f(§00) = {(-2x%@)= 4 (2x5a) -2@

o) = -8B =22
2 Sea f(x)=x+4.x2-4ygx)=x",xeR.

(a) Halle (g /)(3).

(b) Halle f7'(x).

(¢) Escriba el dominio de f7.

2l QDO = ey = 405 < 47 -GY -7 ]

Tkt pf)m = §(f) = 4R = (Jaa)= avy )
68.[)(3\: 24Y4Y=F v

i Loo= {x+t frme de ttioxide : imf= §0,42) poc Jer 2w

=
-cw»m—'» st i"‘l’ﬁﬂ{r( dicko wTuvele  (ows  dovnie: {o{wf . ZOH_}Q)]

3 La figura que aparece a continuacién muestra la grafica de una funcién f, para —-1<x<2.

by
3

(a) Escriba el valor de
1 f@)

i fED.

(b) Dibuje aproximadamente la grifica de f

en la cuadricula

1



IES Real Instituto de Jovellanos de Gijon Serie9: Funciones - Soluciones

Al (o-E] WY
(\‘(*'3 =(0] 2//40 /
A —2/£1 0/1 53 X

4  Razona cudles de las siguientes funciones son pares / impares:

a) y=2x b) y=-x? c)y=x'-x? d) y—E e) y=x’+x? f) y=5
X
3
4B §s fnfy o T A Koe 24 oo o )
flvy = 2x Fiae & e 2
—-X
Ly ooz - .
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Y '|._ 2 3 3 y
ﬂ Qn: X=X . i7 Y Q%:Im) *E ﬂ {m:s l] - W[L"”'"'f“) 2, _'wfvi[

| - ; i
Lixy = (=51 (¥ = x'-x fir1e5

5 Halla el dominio de estas funciones:

a) f(x) = 2X><—+23 b) f(x)=/x*-1 ) f(x) = osx d) f(x) = ‘/

_ 1 Y _ 2x 1
N f) f(X)=x/x-2 g) f(x)=log(x+2) h) f(x)— s
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6 Considere las funciones f y gdonde f(x)=3x-5y g(x)=x-2.

- - 1
(a) Halle la funcion inversa, /.

(b) Dado que g7 (x)=x+2, halle (g7 = f)(x).

(¢) Dado también que (fog)(x)= Y3 .resuelva (fleg)(x)=(g7 e f)(x).

-

[‘('1)33)(—5 JU()—.}(—Z.
ﬁ_\ -i:‘sx-‘; — 523"—‘3 ; ‘]:% )-(\(“t)z%é

ia fjln: X42 p
.3_4(_[(“) ) 34(3)(4_) = 3x-542 2 Ej(;_g‘-’f

e\ ((‘ﬁlf_\‘)m—‘ (3“1‘“)‘(1)

v ¢ - ?(i-::" 5 4
(£ ‘*’_1\)‘7‘) = 3 7 == ')<—3";_3 = 3I%-2 ;X3 =8%-9 s l22ZK . X-= /2 __P:J_
(Sgwm =343

Observa la funcién del dibujo y contesta a
las siguientes preguntas:

a) Halla su dominio y recorrido

b) escribe la ecuacién de sus asintotas

c) ¢Es simétrica? ¢De qué tipo?

d) ¢Tiene extremos relativos? ¢Y absolutos?
e) Halla los intervalos de monotonia

f) Describe su curvatura.

A\ [donf= ®] [imf = 20 vT0,A]

,,‘L’_\ Abr"mTcT'-L Yo ﬁjwrm\ ] :l -
'Cl 49 '?‘\w;'i(f\’(_e_ is ?C(Tﬂ . -[g\ E,I"_é_ 7 = m

ﬂ Mt‘ Trre  anl i tres ot lals ami reloTve
T i, S celelive fue  in “Liols |, i Xx=o0 — (oﬁ}i

u*ﬁ————‘__-—__——__—___‘—#_—
ﬂ QL\U L et b (=2,0)V 3, 12) j

\ i dicrnceTe  w, {=28,-330 (9,3

8 Lasiguiente figura muestra parte de la grdfica de la s

funcién f(X) =L. La curva pasa por el punto A(3, 10).
X-p

I

La recta (CD) es una asintota. Halle los valores de py ¢ N
Aitite  xe2 = =] i Saaszscl
o= 2 N
X-2 \
(3,10 o= i T 1g=tle ‘
Al3i0y = 5 5
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9 Part of the graph of the function y=d(x—m)’+p is given in the diagram below.
The x-intercepts are (1, 0) and (5. 0). The vertexis V(m. 2).

Ia

(a)  Write down the value of

i) m;

(i) p.
(b) Find d.
V(_ﬂ""}L) M~ = %‘é :E 7= A(X‘-S)&—!-z_
vi2z) = ~]= Ad(x-3fyr2 == Ip=2]

Ploy = o= Al-3Fre ;o= wdiz ; {.L:—Zi{

10 Lafuncién f(X) =kx® +3x+1 cortaal eje Xenun dnico punto. Halle el valor de .

Lx): KK % 3x+1 ). YR >e —- 2 peti

. - 3319 ﬁ
‘]..-o — XK=z = e 8 =YKz —— le..j‘a e ¥ {‘K:_ %y
¢ F-YUzO - N}MJ.:,.. Pl

11 Consider the graph of f shown below.

(a) On the same grid sketch the graph of y = f(-x).
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The following four diagrams show images of f under different transformations,

Diagram A Diagram B
¥ PL
00 T T O O O OO 0 U B AT
, . = ..... 2k i
- PURUN SRR SNPORS: SN SN Y. ISR SRR SRS SRS SHSONE SO S AU SVPUN SOOI NN SN Y
= L l =
] - 4 & ¥ -§ —4 -2 0 T4 & X
S e H
:-. ..... 3
frrsmd e g i
Diagram C Diagram D
¥ by
. . -..-.4--.. ¥ 5
i :
E ol ]
T R & x & 5 "
e s e e S S SR S T R S R
NP N S SO Y SN WO S
! - .
H il 1 T T N T N
(b} Complete the following table,
Description of transformation Diagram letter

Horizontal stretch with seale factor 1.5

Maps f to f(x)+1

{¢) Give a full geometric description of the transformation that gives the image in
Diagram A.
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12 (a) Exprese v=2x"—12x+23 enlaforma v=2(x—c)* +d.
; 2 . : ;
La grafica de y=x" se transforma en la grifica de y=2x"-12x+23 mediante las
transformaciones

un estiramiento vertical de razén & seguido de
una traslacion horizontal de p unidades seguida de
una traslacion vertical de ¢ unidades.

(b) Escriba el valor de

@) &
(1) p;
(iii) ¢.

]—_ 2K 12h +23

L= S22 — < 23 j23423 - 18-3¢123 = 5

| = 2(x-3 +5 |

1= XF e w2 __.,-L]-_z(x—sf 1° 2(x-3¥s 5
@'R(m..:.;..lu Foliale Tresk ol
varTiol ﬁ‘:‘\uﬂl\ VarTial ke | g:sl ey

{pj "'M .@ '[g_ =32 u.._'i);.l.l.;
13 El signiente diagrama muestra la grafica de una funcion . El punto A(—1, 1) pertenece a
la grafica, e ¥ =—1 es una asintota horizontal.
Y

4
£

(a) Sea g(x)=jF(x—1+2. Dibuje aproxmmadamente la grafica de g en el diagrama
anterior.

(b} Escriba la ecuacion de la asintota honzontal de g.

(c) Sea A’ el punto en la grafica de g que se corresponde con el punto A, Escriba las
coordenadas de A"
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’ﬂ 33):,{3(;—1)-}-2
fa [FYES S ’Tl'w\.“*\’:" a2t i

| wshsd & e

el u/rt:h“" (;),
- deteele , 2
L Wl
MMRJ-Jts

’EJ =142 =1
AT Wiy

e 0 = s ke

’CJ Al-1.1)

X==l4l=0 7 W

u]—_,{+2=g

14  Representa: a) y=|x-1]

A\ e el

K-l =0 — x=d

b) f(X) :‘xz —5x+6{

7-:. lx"ll

e

wanegllx
=0 =M |

_IA 4= ]‘(Z—s;c-wsl

Cgdjz-zy _ 3
X e TNy

A

15

En el diagrama se observa parte del
grdfico de la funcién y = f(X)

e |x%ex +6 |

Representa en el mismo diagrama la
grdficade: y= f(x-2)+1

‘\: F('}Q—Z)‘{“*
%, Tode Ao e
T(n\c h\mf_‘ 2 ami radey

o ‘\n-, 0\\‘5&6\4-& 3 4 MLJ
\,\u}z orciles
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16 1 =L v=0.

1
T

(a) Sketch the graph of f.

20
The graph of f is transformed to the graph of g by a translation of | ;

A

(b) Find an expression for g(x).
(c) (1) Find the intercepts of g.
(11)  Write down the equations of the asymptotes of g.

(i11) Sketch the graph of g.

= it = Lo gm] w |22

xX-2 K,
ﬂ X=0 —= —_:é_:iﬁ \(0123)
' 1x~5 Lt gpegEs B | (%) /

"]:19 —= e

PBdots Vet - x=or2 —= l2=2

P s
9«_\\\..:\'70?-. \"{“ISD«J‘J o “]-; ax2 —= \j-, 2 ‘
17 The graph of a function of the form v = pcosgy is given in the diagram below.

v
a0}

30k
20+
10
X
/2 m

“10F

i
=)
T

(a) Write down the value of p.

(b) Calculate the value of ¢ .
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18

19

‘l- P b 3X
A\ =3l Pepee o tweve Torea  valet, oTre -20 3 30.
L prake dt §rAlix 8 Fomgpde se owve o ae om il
e dibule Ao e Ao 2w

61,.25: ar == 1%=Y

Let f(x}=%+1. g(.\')=4cos['3i]—l. Let h(x)=(g= f)(x).

(a) Find an expression for h(x).
(b)  Write down the period of h.

(c) Write down the range of /.

IA+E )

32X _
aX Lm—d@.f)o&)s 3(1%;}: SLEZEH): Yo 2 y ,\‘HM——-G
,L,’l 32X 2 360" @" Puinds de Cay = F2° = Y rd
€

Y2 Upd£Y = M-k £ lled ) £ =

Lo
-3
N
>
%
In
b

The following graph shows the depth of water, y metres, at a point P, during one day.
The time ¢ is given in hours, from midnight to noon.

o

20

e

15 \\ //
= [
50

5' [ £

- N L

L \""--...__,_.-r"'"

o 2 3 4 5 & 7 & 9 1w 11 1z !

lime

(a) Use the graph to write down an estimate of the value of f when
(i)  the depth of water is minimom;
(ii) the depth of water is maximum;

(i) the depth of the water is increasing most rapidly.

9

Serie9: Funciones - Soluciones
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(b) The depth of water can be modelled by the function y= Acos(B(t-1))+C.
(i) Show that 4=58.
(i1) Write down the value of C.
(i) Find the value of B.

A sailor knows that he cannot sail past P when the depth of the water 1s less
than 12 m_ Caleulate the values of f between which he cannot sail past P

ﬂ 4. +"1}\" le pmpwhotd'-ul th  paedtamime—a (2 A
¢ kil e pedledind i womshenes (U5 )
. 4etol lo praflmdided  cvele Lo nmeger veprder
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3 1222 - [ro) =
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\| gl n-:.-.-.{."n......;. (1 L) P e fL 2
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20 Let f be the function given by Ff(x)=e™,0=<x<3.5. The diagram shows the
graph of 7.

N B B N B B
—fp
2 3
M
—4p
5 3
—h*
(a) On the same diagram, sketch the graph of f~.
(b) Write down the range of 7.
(¢) Find F7'(x).
‘3::4)(\
bl dond SN [;‘[o,@ﬂ( o ol A S it
_— 3 ro,\fc{‘}) J»( (e.
; \ boxgechd Ad e
< - 65X ~>3§ed! _3
’-\ \ (& 5 MAW‘M .

x= e busdey g b= zhes [ =2k | |

1
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MATEMATICAS 1° BACHILLERATO INTERNACIONAL NIVEL MEDIO - Funciones en clase

21  Considere la funcién f(x)=x"—4x+1.
(a) Dibuje aproximadamente la grafica de f, para —1<x <35
Esta funcién también se puede escribir de la forma 7 (x)=(x—p)’-3.
(b) Escriba el valor de p.

La grafica de g se obtiene realizando una simetria de la grafica de f respecto al eje x,
. .. 0
seguida de una traslacion de :
6)
(¢) Compruebe que g(x)=—x'+4x+5.

Las graficas de /'y g se cortan en dos puntos.

(d) Escriba la coordenada x de cada uno de estos dos puntos.

X “tzﬁ"z = jv"‘ 2-42+1 =-3
¢
; £y - 4t +20%
\\-vo-» KX =0 X= (L —aﬁaquz el
X~0 —> ‘]:1
b /
\ ;
S
.—-—-—-P___._._.__/L———J—————
\ I
_\il V= (2,-—‘5) = f(x): (X_?_\L_s . (%=2
: —xMUX~) ¥ 6 = X4 Yx+5
- EW)(+Q -'—“‘XL+'fX‘l _— X+
Q xz_l{x+. —:—-"i_\—::-_) (X TfM‘EWblm v
-(S::;i(",\:o LINL X veTor (0. 6)
L -
A == (] YExal =X HUx4S 7 le—ax—zq .;o
X =X -7 = ,
1:-x1+%x+5 s (E=N16+43 - y V21 —.\29—‘\1?
- P - : (

22 Sean f(x)=3Inx y g(x)=In5x".
(a) Exprese g(x) delaforma f(x)+Ina.donde ae Z".

(b) La grafica de g es una transformacién de la grafica de /. Dé una descripcidn
geométrica completa de esta transformacion.

f‘_& jc)q = L»\(ng): Az»«S-\—AMXS‘ = L«S+3/LA)< = [(x‘) + s v E

b\ q00 = foor 4 ks

[+
Suq R P A{w-»m:v' ,fw& colls  al Traslader fm rmediaTe A veTor (L5>

12
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23  Sea g una funcién cuadratica tal que g(0)=5. Larecta x=2 es el eje de simetria de
la grafica de g.

(b) Halle g(4).
La funcién g se puede expresar de la forma g(x)=a(x—h)>+3.
(¢) (1) Escriba el valor de 7.

(1) Halle el valor de a.

jm - axt+rlexsc

b\ & x=2 & \ 4 Ao Stedna, qrd= =4 —5\3(4) 25
ok "I\ I gimtale , Ko =2 == [ x) = a_(x-z) +Sl »lL=2 [
c\ 5( X=2 (7 )

‘3(0):5 = B Aef2a3 5 2=UR; | az//z¥

24 Razona cudles de las siguientes funciones son pares / impares:

@) y=2-3x b)y=3-x* ) y=3x- x?+1 d)y:g e) y=2x°-x7 f)y=-4
ﬂ ?htw 2-3X ‘ﬂm.,e Q-M = No & p=r
F(_ﬂ = 2+3X me -ﬂ-n - No & InqT
b th:. 3- ?‘L == - [ea
M LT fwefem =

TS SN R S

/& ‘(:(n = 3XL X “x j 10‘” :L,o-‘f-] = lf’ﬁa

iy = 30" ()t = 3xTx )

_Aj -Fm = ] P('F)';’@"‘) S —/‘HIF"‘W"—

,—Xe ‘PM: znx? 1 j “)#‘[\H‘) pae. L

z(—-x)‘— (-x)" = 215 -&XJ?’ .{‘{-1) N e il

ﬂ J;(L): =Y 4——L Qtnz ((——M == ]_:_P_f_ﬁ_f"—_

fim=-Y =
25 Halla el dominio de estas funciones:
a) f(x)==2— L b) f(X) =+/9-x> ) f(x)=e> d) f(x) = x=4
2x-5 2X+3
e) f(x):2—2 £ f(x)=-x g) f(X)=In@Bx+2) h) f(x )_L
X+ Xx+2 -X—6

13
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A [ =L

RS

XS0 —> %=, = g:.r: IE-{%HY

5 {ci): 4-x*

q_xl =0 —

x= 3

¢ DT |- - ekl

e\ fw=e¥ = ]‘{”‘4“'25 g e "

=
A ‘F\n: QLL‘
o T3] )
—_ X=Y : - 1
X~Y =o Y G = | douf- (-2-,-%) v fy,+a)
= — == _ e o= (A=) P27 )
2¥+3 =0 X z N + + , ’_’_f
™ A e
1—2
e wyz —m —
’A { KR4
_—
Y +Xe? =O
= =
‘:-IL\};——S N o= _{o:{’_____,

e

T

/F\ L‘“gﬁ == de-] = R ?‘H‘{u

& #\‘L\ - }\«. (37@2‘) iy
P42 =2 —™ A= - % '.:f- . +

\ i =
) .Qun *7:#‘

2.

L (~-§ =2 3

1 lh l+7“ - ‘::é/ ‘% \
= 2

T bt )

26 El diagrama adjunto muestra parte de
la funcién f(x), el resto de la grdfica
sigue la tendencia mostrada. Contesta
las siguientes preguntas:

a) Halla su dominio y recorrido

b) Escribe la ecuacién de sus asintotas.
c) ¢ Tiene extremos relativos? ¢Y
absolutos?

d) Halla los intervalos de monotonia

e) Describe su curvatura.

14
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A\ del-r ; @s (e ugsh
: N s X~ —do
B\ ACSTR eyl et

_f_\ ’ﬁu.e (VPPN M\y‘;u—a rg\n—'t':vo the K=o
”ﬂ et /v\-u!.”'\m—n ﬂ.u\\f‘l‘s
i\Jv 'hb"“ N"\"LM-\I\—-'I -\-Sglu“'b
/l-:bnnﬂ- M‘-Lﬁ-:h-w —\D.‘alu‘rb n~ = |

'é_\ Fu) v Adecreaddt bn (-8-0) U (2)447)
-F(n t eeante - (,,z)

e\ fwr 1 v - IR~ 41
27 Sea f(x)=x+4, x>-4y g(¥)=x>. xR
(a) Halle (g°/)(3).
(b) Halle /' (x).

(¢) Escriba el dominio de .

{m: PO 300: x*

A Ghm: foo) = g () = (e =[x]
Qef)(a) - mh=[3)

b e Vur -
/l ] m P ]-}‘1 i ‘]f"i“’ == ”f"“‘t“’l

X= ‘]-v‘l'

_f._\ \(“” AHY Tie - Jh-_r-_ [-4,44) ) (ttecihe = [o.48e)

T Al Jc]uln..:.—a- [e ,+A=)l 1 I—'I,TL)IL (e Losesda

28 Part of the graph of a function f is shown in the diagram below.

R

}Jl\

El
i

15
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{a) On the same diagram sketch the graph of y=—f(x).

(b) Let g(x)=f(x+3).

(i) Find g(-3).

(1) Describe fully the transformation that maps the graph of f to the graph

of g.

ﬁl 3{11 =[(ﬂ+3)
3(-3} = L(—&n) :_(lo) :@

3(41\ = [ -_§m= -4

3(_;)-. <08

NEE {(-an = fn=o
A fown foy=os
qlor= fe ={m=0

A0 - Fusy= furs-is

-

}

o

& ‘rrn\nh\c:-
-':.3(1) - -puuﬂ {J:_ \:" #w‘ﬁ_ foor A—ediemTt

| e (5300

29  The following diagram shows part of the graph of a quadratic function, with equation
in the form v=(x—p)(x—g), where p.ge Z.

X

2 -1 0 1

(a) Write down

(1)  the value of p and of ¢;

2 3 4 f5 6

X

(11) the equation of the axis of symmetry of the curve.

(b)  Find the equation of the function in the form v = (x—/)*+k . where h. ke Z .

16
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A s i

g kot [x=3

e xEfni3s = X-6X +9-945 = (x-8)-"%

—E& ‘\'— (x=1) (x-3) = FLirse-X 8 = - u
T % ‘ -

Taal e gk b i ;

V= E T

30 Sea f(x)=p-— 23.\' —.donde p. ge R™.
X —q

|1i"')

A continuacién se muestra una parte de la grafica de ', incluyendo las asintotas.

(a) Las ecuaciones de las asintotas son. respectivamente. x=1, x=-1, y=2.
Escriba el valor de

@ bp:
) q.

(b) Sea R laregion delimitada por la grafica de f.elejex y el ejer.
(1)  Halle la interseccidn de f con el semieje x negativo.

T ; .
a -84 =0 J X =
A e B P e = T

' r\—-T"\
© s % ==\ Wn“s

. - ix
,/\ ‘E‘“ . - 5s 2E giid=x ; THAREESR 2
o == 2= 33}( =S TRk 3t\lql*'6; }_‘L_S o
% K= =g 0 Nk

-{m brrta °‘| l’jL A ln
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31 The diagram below shows the graph of a function f(x), for-2<x<4.

.

[V ¥]

Ly &)

e

(a) Let h(x)= f(—x). Sketch the graph of & on the grid below.

(b) Let g(x) =%f(.x—1]. The point A (3, 2) on the graph of [ is

transformed to the point P on the graph of g. Find the coordinates of P.

18
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a\

W:Lu)

A gws e

T, 1(ut)

01(. rchuL :

A P PR a —,A_.J o la
({X—i) 3‘?3\«’»{,\1& Tﬁn\-_)«-—r L—d“\jh—T] Te e A )
| g —\.{" g L,a'\n—-‘lr-.. P */LTTI._L- l !\-\.—--.r( - ('ﬂ /\—-—’\T* .
—2._- 'qj ) T - 1 ’5+l=\( \?L\H!') !
v [ 8
(vv- - 24 bl ?(312') 2L Ly valLe % -Z:" —_—
32 Representa:  a) y:|6_2X| b) y:‘sz —5X—7‘
e e ' S
%14 o
~1\8
o | ¢
(1Y \
Z2 12
a1 %
by [2
sy (‘ i
\,./'

1-_ |2x - sx %)

2isx-z=0
E¥xJ2s+sé . $x9

x=
Y Y

1
w\!aj)(

S

-l
mYSP

¥z

[ %}

Q
w <3
@:.ﬂ

—

2

|

33 Hadlla el conjunto de los valores de k para
exactamente en dos puntos.

_C‘“ - ?xL-\— Kx 42

-kxy kL ié "
i e G
L&
K16 >0
Kb =0 - B
K EN i%::-:ﬁ+

los que la pardbola f(X)=2x*+kx+2 corta al eje X

k‘.l"dd — Vo LOCT; -'l 4—1‘2_ A
-l e Ko
.

Sn'[. 1 ?u.-Tb

e X
KLigyo —= CeeTe = &

= ke Canulinae
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34 Let f be the function given by f(x)=e””.0=x<3.5. The diagram shows the
graph of f.

(a) Onthe same diagram, sketch the graph of 77
(b) Write down the range of 7.
() Find F(x).

) "s
(m: g
xe [0,7s]

(0/1)4

doncinre = [:, c'\"‘l
i . fLLoN'\-.A"' ! S._a 4 !:5}

A ( : Ao « [u,s'sl

fiLorido = [!. e."“_-_l

_‘El 1= e_o‘xx —
¥« eo‘sl i L\‘ = O\S" —— 1: ZLX (.C ) = ZLX (
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35

The diagram below shows the graph of f(x) =1 —Ha.u[ 3 ] for —360° = x <360°.

¥
Ho-

360° 1507 0 180° 360°

=
(a) On the same diagram. draw the asymptotes.
(b) Write down
(1)  the period of the function;

(1) the value of f(907).

Solve £(x)=0 for 360" <x <360
/& Poivdo = 360° al
faey= 1+ T4 () -
: {4.\“:)‘(.5’:. Jal = @1

M} M‘“Th
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36 Let f(x)=a(x—4)*+8.
(a) Write down the coordinates of the vertex of the curve of f.
(b) Given that f(7)=-10. find the value of a.
(¢c) Hence find the y-intercept of the curve of f.
: P
(d) Halla los puntos de interseccion con el eje X
P J
{m: a (x-9Y+8
a\ wm:u (43)
e —————— = -
B\ [in=-t0 — o s alAYE 5 =lo a9Ra¥ g TREET
¢
e 1(-"') +3 2 e ; =l"tl‘<-.
"L \\ > 2(x- 3 2(-0=38 i Qel=h Y § -
0 = ~2lx
1._—-—-———’/ (o gt (6,2 (8 1
| bt
U o e ToE Ay e d e (o]
k=0 = )
37 : e
Let f(x)=asinb(x—c). Part of the graph of f is given below.
Y
\
__4_ L
1 -
4 ! | ! 1 ! 1
— T m 3n n "
2

Given that a. b and ¢ are positive, find the value of a. of 5 and of c.
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Fm: o Sn b (x-¢)
[d— A poid Gle e =4 1H = [aL'-—L( ‘
ﬂ &ﬁjh—- ('-’aov) Ae [L {h-u.\-n’- S X e he T""—al-i‘-u&- 1\ r)u....:h C"/L,D'J;:z.\c:?a—]

38 A spring is suspended from the ceiling. It 1s pulled down and released. and

then oscillates up and down. Its length, / centimetres. i1s modelled by the

function / =33+5 cc}s( 720t) ) , where 7 1s time in seconds after release.

(a) Find the length of the spring after 1 second.
(b)  Find the minimum length of the spring.
(¢) Find the first time at which the length 1s 33 cm.

(d) What 1s the period of the motion?

[= 334 S ta(30F)

RS R N T~y

ﬁl 1 £ lad el = pneinee & = 2T 5.(=1) —_[Z% u..}
T_—‘—'n
2 e 5 te(320t) = Lo i) => 2720t = 90 = (g-__?%}

4\ b= 307 = \'“'z‘:"i
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39 Let f(r)=acosb(r—c)+d, t =20. Part of the graph of v = f(f) 15 given below.

Y

30F M
27k
24
21
18
15F
12
gl
6F

-
ar

When f =3 there 1s a maximum value of 29, at
When =9 there 1s a mumimum value of 15,

(a) (1) Find the value of a.
(i) Show that b =§ |
(111) Find the value of d.

(1v} Write down a value for c.

. o : 1
The transformation F 1s given by a horizontal stretch of a scale factor of — . followed

3
by a translation of .
—-10

071 2 3 4 35

6 7 8 0 10 1
M.

(b) LetM’ be the image of M under P. Find the coordinates of M.

The graph of g 15 the image of the graph of / under P.

(c) Find g(t) mthe form g(f)=T7cos B(r—C)+D .

(d) Give a full geometric description of the transformation that maps the graph of g

to the graph of 1.
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(Y= oeo L(E-cyad

ﬂ -1 £ Lﬁﬂ( £ H(;,;q)
L Yoy :
a-(-N+d & \['({:) ¢ a1 44

d-a ¢ f(B) ¢ ard
t2a (4l Aea'xia) (9,15)

“"*=Z“ﬁ = 24=4Y ; E E!

A—a = 1S

erre pro ne e s AR L”] ;
pec L .Eb—t_ . L(‘!—C') I Lg-c):‘n' 3 QL—}/_’ -SLfL;/ =T ; cb=m
e %

(B F o I(t-c)s 22

ME29) == 2%z Flb D(dc)+22  F=F b Llyc) i 1= b Z-(3-2)

7
%.('5-(2) = O;@

. '{ T v Herd \ ‘r"“’ ' 3!0 1,4
L\ M(3,29) 2 bl W (i, 29) st Lﬂ (453,29-10) = ‘(4';,14)}

< (- %u&(;—amm oo 5, Tt

meckie punde o A, T

_,ﬁ(éjr?b\nlfz_“:_-’*)i)+zz-m At ),_17_-}1(,)2(5 )j

B=?}=‘§ C=Eb-lz

”AA Zo- lnl.p‘u ne o-{r'i‘t.frﬂ. L,fn}..._f-lm-urc a [4-» st d . Pec

Gl A dedke  [ot) M Kb, (e [réfen et
A"'hl‘c& A Yeels (as] """‘4““‘-" alfure  dde 12 o 29,

b\ LW»—Ttnab-nlJ\\rL ¢ -h"nl-‘l‘ ‘/h: r:-S.,,j:' M.J'L 2 W-;‘Ma a l.__

T N T e I - SR T
W rdadin , dpando AT Jabe £ a IR,
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40 Liet f(x)= log3%+log3 16 —log,4. for x> 0.

(a) Show that f(x)=1log;2x.
(b) Find the value of f(0.5) and of f(4.5).

; . ; < In ax
The function f can also be written in the form f(x)= ;

Ind

(¢) (1) Write down the value of ¢ and of 5.

(11) Hence on graph paper, sketch the graph of /. for -5<x<5, -5
using a scale of 1 cm to 1 unit on each axis.

N
[
ko
|
N

(111) Write down the equation of the asymptote.
(d) Write down the value of 77(0).
The point A lies on the graph of /. AtA, x=4.5.

() On your diagram, sketch the graph of 7', noting clearly the image of point A.
Y E grag g y g p

3
=\ fm: lﬂs%— +h~33{6\l¢33 = L’h Z = L’}fx v
,LA .((ol;\ = llﬁs(?-a‘f\ = (033‘ ZE) f("l‘j’lo\s(z'("ﬂ = \lfﬁ;f :@

E&:lm Vbt A 7;:\

——

4\ f"(o)-. a5 ; ((4‘:):2 —— ffz): y's
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