R Composite and inverse functions

ROBINSON Worked solutions

This topic online

D 0-3-2 gw=2

a. Find f(5)
b. Find gfi2) 3 marks
Sl.(.x.) means 3(0(;(&)): appLJ £ J;:.rs't, thea put cts output wato - The ocunck:.on

nearest the inpuk s done J;:.rst; 3F does not mean mu(.t:.p(.:) 9 b:} ¢
o) J—(s) = ‘5(5) -4=Nn
b) }(2) = 3(2)-u= 2, thea 3(2.) =22 =4

n fl)=2x+5

a. Find £ ()

. 1
b. Find f~'(11) (3 marks)

The wnaverse J,unc.t'\ol\ reverses p: vado +S bj sobtro.cti.ns S, then vndo %2 bJ J.:.vul.:.na

bd 2. 7\ means caverse }unotioa, not \/oc

o.) \Write J =2x 19, sway to make 2 the subde.:.t: x = -D;—s, £Y.)

x-S

J,'l(ac.) =

b) J.'\(n) = "=S . Check: I'(3) .
2

ED -2 jo-2-1

3
a. Find fg(3)
b. Findf1(x) (4 marks)
a)q(3) = T-\1=8, thena 3 (o) = v12 =1°
3 J “l— ) 3 3
b)\l\’rite.3= x;z,so3d=x+2am‘.x=33-1,31\/&.n3t'lf:x.)=
3x -2
b) Check
}(3.‘-2) = 3.:.‘2"'7. = x
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D w-2-1 gw=2+3

a. Show that gflx) = 4x° - 4x + 4

b. Hence find gf(3) (4 marks)

o) w:(a:.) = g(2x - 1) =(2x-1)*+3

o.) Ea:.po.ml

(2x - I)" = Yl -Yx ¢ I, o 3}(:1.) =4’ -4x + 4 as re.cLu;re,d.

b)aoc(‘s) = w(D-u(3)+4=3¢C-12+4=2%
b) Check &i.ro.ct(.J

0;(3) = s,s(s)=zs+3=2.%
B ﬂx)=x2+2x

Express fix + 3) in the form X2 + bx + c where b and c are integers.

(3 marks)
ple+3) = (= +23)*+2(x+3)
Expand: x2+6x +1+2x +¢
Colleckt terms: x2 +8x +15
x4+ 2x 415
D w-342 gw=2-4
a. Find f(x)
b. Solve gfix) = 0 (5 marks)

o) Write y =

3x+2,sox=-d;—zo.nd.l.'l(.z)= x;z

b) N—(x)

b) Factorcse

= -+
3x(32 +4) = 0,50 x =0o0f x=~-—

3

(32 +2)* =4 =9 +\2x + 4 -4 =92 +12x

: _ 4, Wy
b) Check x = O: oc(o) =2, 3(7.) = 0. Chech x = 3 i('?) =

-2, o -2)=o0
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f)=4x-1 gx)=x>+2

a. Find fg(-3)

b. Find gf(x), giving your answer in the form ax’ + bx + ¢

c. Find £ 1(x)
o.) 3(-3)
b)aoc,(.z) = ('-Lz-l)"'\’z=I‘x1-3x+\*1=\6x"-8x+3
O) wf.\te; y = Y - \’ %0 x = .j% &Ad, i‘\(x) - -‘: \

ED -2 sw=x+2

a. Find fg(x), giving your answer in the form X2 +bx+c

b. Solve fg(x) = gflx)

(5 marks)

'1+z=u,tke,nl.(\\)=qq-|=n3

(5 marks)
a)l,a(.z) = (x+2) =" tuxt4
b) soc(x) = x*+2

b) Sek them LtLuo.(.

“1"’“"'*%=.z"*2,so'-}.z=-2.o.ml.x.=-%
b) Check
Iy = 3 1 \ | 1
(‘—) - (—)"=—o.ml (-—)=—+2=—
[N Y 2 g MTTIT R "
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€ -2 s

x-3"'
1,0 _ 3x+1
a. Show that f~ '(x) = >
¥ —
b.gx) =x+4
Solve fy(x) = 5
o.) Wrike.y = 2xt|
‘ -

o) Expond and collect x terms
xy-2x = 33+I,sox(:’-1)=3:’*l
o.) Owvide

* = EJL, so cc,'I(JL.) = ﬁ 0% re.v"u:.re.d.

-2 x -2

The cnverse is M,oc'me.d ocor x 7F2

+ never outpuks 2, sunee (2x 4 l)/(.x - 3)

b) oca(.z)

) Sotve 2241
x + |
b) Check
(2y = % aa (=37 _.¢
33 3 £ 2 3

(6 marks)

ond MU(.'(:'\p(.j vp. j(.z. -3)=2x+1

2 would '\mp(.d \ =
-6. In poart (b), =
# =] becavse 3(:.)
must not e.ci'uo.(. 3
J'("‘ + '+) =
2(x +4) 41 -
(x+4)-3
2x + 9
x +\

S.:2x+9=Sx +

S,%03x=4Yoand x

T
3
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m fx)y=x+2 g(x)=x2—3x
a. Find fg(1)
b. Find £~ 1(x)

c. Solve gfix) = 10 (7 marks)

m) s(l)
b) Y

o)at(x) = (Jc.+2.>z-3(x+2)=xl+%x+'+-3.x-

\ -3 =-2, thea J,(-z) =0

3:.4lsivzsx=j-2,soac'\(.z)=x°l

b=x*4+x -2

I0,s0 x>+ x=-12=0

c) Solve x>+ x -2
r.) ch‘korisz
(1.*'-&)(.:.-'6) = O,%0x==4orx=3

¢) Check x = 3; oc(3)= s, 3(5) =25 -\S =10. Check x = -&: o(;(-'-lr) =-2, 3(-1)= Y+
¢6=10
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@D - and -3

x-4
a. State the value of x that must be excluded from the domain of f.
b. State the largest possible domain of g.
c. State the range of g.

d. fy(x) is not defined for one value of x in the domain of g. Find this value.
o)

X =% = Oﬁave.s.x=‘+

(4 marks)

x 7Y
b)

e)

A square rookt is never ne.am{:we.

|n(az.)>,o

d)
% |
AR T
r(.x.+'6)-'-|- £ O
4 .r-(.z+3)='+ 4
x+?d T 14
x =1\3
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EED /v =3x+10 and g =sinx°
a. Work out fg(30).
b. Work out gf(20), correct to 3 decimal places.

c. Ahmed solves gfix) = 0.5 and writes “3x + 10 = 30, so x = ? is the only solution.” Show that
Ahmed is wrong by finding another solution between 40 and 50. (5 marks)
o)

3( 30) = sin30 = OS5
F (30)
n.s
o)

£(20) = 3x20+10=170

oc(o.s) =3X 0.5 +10

[~
oc(?-O) = stn 10

0.9%40
¢)
0o o

sin 30 =6nI1SO = 0.9

3x +\0 L ISO

-1o 3% ¥ \40 LY
ol § %wﬂ.n

PAnother solukion: x = 46.¢7
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m fix) = x% - 6x + 11 for all real x.

a. Write f{x) in the form (x — a)2 + b.
b. Hence state the range of f.

c. Explain why f does not have an inverse function for all real x.

o)
x*=6xth = (x=-3)*=-9+\

(4 marks)

(x-3)*+2
)
(1-3)‘?0

I.(.x.)??.
)
J,(z) = 4-124+40=23

J;('-}) = 1t-24+1=23

Two taputs y.ve. one ovtput, so no tnverse
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