1

[5]

10)  f(-x)=—— I .
(=) e*re(My2 M1 substituting —x for xin f(x) Canimply that e = & from f(ox) = 1
=f(x), [= fiseven*] Al o _ e re+2
Symmetrical about Oy ?;] condone ‘reflection in y-axis Must mention axis
(i) f(X)=—(€"+e"+ 2)’2 (€-€e™) B1 d/dx (€°) = € and d/dx(e™) = —e™ soi
X o R M1 chain or quotient rule . -~ e . .
or — (e'+e +2)i0 (e2 e’) condone missing bracket on top if correct If differentiating o withhold A1 (unlessresult in (iii) proved here)
(E+e"+2) thereafter €+])
B (e—x_eX) 1
(€4 e7+2)? Al o.e. mark final answer eg__ ~ _ x(e”-¢)
[3] (e€+e7+2)
X X X _ 1
(i) ) =—C% o_& ___€ M1, =__* Al
() &1t 268 M1 x top and b?ttom by € (correctly) @+1)7  @+26+1 re 12
& AL condone e* for M1 but not A1 condone no € = (&2 ,for both M1 and A1
T2 NB AG
(e+1) [2]
. 1 e _ et - . .
(iv) A=.[o T dx B1 correct integral and limits condone no dx, must use f(x) = G . Limits may beimplied by
letu=€+1,du=¢€"dx M1 J' iz(d u) subsequent work. If 0.231.. unsupported, allow 1% B1 only
— — — — u
whenx=0,u=2; whenx=1,u=e+1
e 1 . ;
= A:J‘l idu Al [——} orbymspectlon[ K } Ml[_ 1 }Al
2 u? u e +1 e +1
|1 Lre M1 substituting correct limits (dep 1% M1 and | upper—lower; 2 and 1+e (or 3.7..)for u, or 0 and 1 for x if substituted back
| ul, integration) (correctly)
-t 1.1 1 AL Kk fi 1
“Tlre 2 2 11e Ceo | o.e. mark final answer. Must be exact eg. _&* . Canisw 0.231, which may be used as evidence of M1.
Don't alow el 2(1+ e)
[5] Can isw numerical ans (e.g. 0.231) but not algebraic errors
. 1 3 1 1
(V) Curvesintersect when f(x)==¢* . € or _te
4 M1 sol (€+1)?*  e+e*+2 4
=  (g+1)7*=4 M1 or equivalent quadratic — must be correct | With € or (€)?, condone ¢, €
= €&=1or-3
so as€ > 0, only one solution Al getting € = 1 and discounting other sol” www e.g. € =-1[or €+ 1=-2] not possible
€=1=x=0 Bl x:OWww(forthisvame) www unless verified
whenx=0,y=Y% Bl y = Yawww (for the x value) Do not alow unsupported. A sketch is not sufficient
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zl6
2 zl6 _ 1_ . )
Iy °°S3de{35”3xl M1 ksin3x, k>0, k#3 or M1foru=3x= | 1 osudu condone 90° in limit
3
- 1.
- = - _ Bl = (+
3350 k=13 or M1 for Egnu}
=1/3
,[Aéllcao 0.33 or better so: sin 3x: M1BO0, —sin 3x: MOBO,
+3sin 3x;: MOBO, —1/3 sin 3x: MOB1
3(1))  y=xcos2x M1 product rule
dy ) Bl d/dx (cos2x) = —2sin2x
= &z—szm 2X +C0S 2X Al 0e ¢cao
[3]
i i = =14 gj
(ii) _[xcostdx:.[xi(lsin 2%)dlx M1 parts with u = x, v =% sin 2x
dx 2
1 . 1.
==XSsin2x— | =sin 2xdx
2 ,[2 Al 1
1 1 Alft +-C0S2X
:Exsin 2x+20052x+c 4
Al cao — must have + ¢
[4]
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4(i) Asymptotes when (V)(2x —x%) =0 M1
= x2-x)=0
= x=0or2

soa=2 Al | or by verification
Domainis0<x< 2 Bift | x>0and x <2, not<
[3]
(i) y=(2x-x%)™?
letu=2x-x*,y=u™? M1 | chain rule (or within correct quotient rule)
= dy/du=-%u"? duldx=2-2x BL | _yy®2or _l(gx_ x?) 32 or 1(2x— x?)~¥2in quotient rule
= 2 2
Al _
W Loy (2-2x) X (2=2x)
dx du dx 2
Cox-1 E1l | www — penalise missing brackets here
- (2X— X2)3/2
dy/dx =0whenx-1=0 M1 | extraneous solutions MO
= x=1, Al
y=1~N@2-1)=1 B1
Rangeisy>1 B1ft
[8]
1 1
(i) (A) g() = 7 2 =909 M1 | Expression for g(—x) — must have g(-x) = g(x) seen
\/1—(—x) V1-X £1
1
(B) g(x—1)=————
- (x-1) M1
1 1

- V1-x? +2x—-1 B J2x - x? =10 E1 | must expand bracket

(C) f x) is g(x) translated 1 unit to the right. | M1

But g(x) is symmetrical about Oy M1
So f(x) is symmetrical about x = 1. Al | dep both M1s
or f(1-x)=g(-x), f(1+x)=g(x) M1 | o fl—x) = 1 B 1 1
\/2—2x—(1—x)2 V2-2x-1+2x-%  \1-X
fl+x)= ! = ! 1

\/2+2x—(1+x)2 V2+2x-1-2x-X  1-X
= fA+x)=f(1-x) El
= f(x) is symmetrical about x = 1. Al
[7]
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