X+1
" 0 T_le M1 correct expression
(x)= X1
x—1 . . i
M1 without subsidiary denominators
:% eg _x+1+x—1>< x—-1
X+1-X+ =
= 22 = x* E1 x-1 X+1-x+1
(%) = f(x) B1 stated, or shown by inverting
Symmetrical about y = X. B1
[5]
2 (i) fg(x) = f(x — 2) M1 forming a composite function
=(x—2)° Al mark final answer
of(x) = g(x%) = x* - 2. Al If fg and gf the wrong way round, M1A0AO
[3]
(i) ; B1ft | fg — must have (2, O)labelled (or inferable from scale).
9() Condone no y-intercept, unless wrong
B1ft
gf — must have (0, —2) labelled (or inferable from scale)
Condone no x-intercepts, unless wrong
[2] Allow ft only if fg and gf are correct but wrong way
round.
3 gf() = [1-¥| Bl
f
B1 intercepts must be labelled
| 1 line must extend either side of each axis
f .
g 1 Bl condone no labels, but line must extend to left of y axis
| 1
3]
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4()) y=1+2sinx y X M1 Attempt to invert
= Xx=1+2siny
= Xx-1=2siny
= (x-1)/2=siny Al
= yoarcsin®h*
y =arcsin( 2 ) E1
Domainis -1 <x<3 B1
(i) Ais (n/2, 3) Blcao
Bis(1,0) Bicao | Allow n/2 =1.570r better
Cis (3, n/2) B1ft ft on their A
[7]
5 X=% Bl
cos =% M1
= 6=n/3 Al M1AOQ for 1.04... or 60°
3]
6 fg(x) = In(®) M1 In(x*)
=3Inx Al =3Inx
Stretch s.f. 3 in y direction B1
3]
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71 (i) AtP(a,a)g(a)=aso(e®*-1)=a
= e'=1+2a* Bl | NBAG
[1]
(ii) A= I:%(e* -1)dx M1 | correct integral and limits limits can be implied from subsequent work
=%[ *—x]: B1 |integral of & —1ise*—x
=1 (e*—a—e°) Al
=% (l+2a-a-1)=%a* Al | NBAG
area of triangle = % a? B1
o — 1/ A2 Blcao .
area between curve and line =% a"-%a [6] mark final answer
(iii) y =Y(e* — 1) swap x and y
x=% (e —-1)
= 2x=e-1 M1 Qétgmpt to invert — one valid merely swapping x and y is not ‘one step’
= 2X+1=¢ Al
. y=In(2x + 1) or apply a similar scheme if they start with g(x)
= In@x+1)=y Al g(x) = In(2x + 1) AG and invert to get f(x).
= gX)=In(2x +1) or g f(x) = g((e* - 1)/2) M1
3?k_e:(ch: recognisable attempt to reflect in M1 | through O and (a, ) ~In(1 + & — 1) = In(e") Al = x Al
no obvious inflexion or TP,
Good shape AL ex_tends to th_|rd quadran_t, similar sche_me for fg
without gradient becoming See appendix for examples
too negative
[5]
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7 | (iv) f'(x) =% e" Bl
s 1/(2x + 1) (or 1/u with
g(x)=2/(2x + 1) M1 u=2x+1) ..
Al .. x2toget2/(2x + 1)
g'(@)=2/(2a+1), (@)=t € By | Siiherg'(a) orf(a) correct
sog'(a) =2/e* or f'(a) =% (2a+1) M1 | substitutinge® =1+ 2a ith
= 1/(%e?) =(a+1)R Al | establishing f'(a) = 1/ g '(a) | S'er Way round
[= 1Uf(a)] [=1 "(a)]
tangents are reflections iny = x B1 | must mention tangents
[7]
8 (i) Rangeis-1<y<3 M1 |-1,3
Al -1<y<3or-1<f(x) <3or[-1,3] (not-1t03,-1<x<3,-1<y<3etc)
[2]
(i) y=1-2sinx X<y [can interchange x and y at any stage]
X=1-2siny=x-1=-2siny M1 attempt to re-arrange
= siny=(1-x)/2 Al o.e.e.g.siny=(x-1)/(-2) (orsinx=(y-1)/(-2))
= y=arcsin [(1 -x)/2] Al or f1(x) = arcsin [(1 — x)/2] , not x or f *(y) = arcsin[1 — y)/2] (viz must have
swapped x and y for final ‘A’ mark).
[3] arcsin [(x — 1)/ -2] is A0
(i) f'(x) = — 2cos X M1 | condone 2cos X
= f'(0)=-2 Al cao
= gradientofy=f'(x)at(1,0)=—-% Al | notl/-2
[3]
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