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Qu | | Answer | Mark | Comment
Section A
1 Product of two numbers, one of which iseven is always Bl
even.
Two consecutive numbers contain an even number. Bl
OR acceptable alternatives
2 =vV1+x®  Letu=1+x% %—sz -
y= = v M1 | Chainrule
1
y:[_jiz>ﬂ:£u_E Al dy
du 2 du
1 2
:>ﬂ:ﬂ><%=lu2x3xzz§ X Al
dx du dx 2 2.1+ %3 Answer
3 | (i) | Substitute: M1
O=an2b=1In2b=0=2b=1=b=% Al
1:aIn2:>a:i
In2
Al
i
(i Inlx 1
laln(bx)| < 2= |2 <2=|In=x < 2In2
n2 2
:>—2In2<|n%x<2|n2 M1 Modulus
:>In1<ln1x<ln4 M1 Powers of
4 2 logs
1 1 1 Al
= —<-X<4=—-<X<8 Al
4 2 2
4 1 (i) Coeax LAY X X
y=axe" = =ae-axe = ae (1-x) M1 | Product
Al
ﬂ:o:xﬂonlyat(l,ﬂj M1 |=0
dx e Al
d’y ,x -~ d’y Bl or any
y:—ae (1-x)-ae .Whenx=1,y<0 equivalent
= Maximum argument
(if) T
i / (lﬂj B1 For curve
e
, 1 ; 2 , ‘ : 6 Bl for stationary
point
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5 : 2X dV 2X .
jxe dx u=x o =e M1 | Choiceof u
2
%:1’ V:1 X
dx 2 Al
3 3 3
=erzx} 1 e dx= erzx—lezx} M1
2 , 29 2 4 1 Al
S 3¢t _a633 Al 5
6 d 1 M1 Product
—(xlnx):lnx+x><—:lnx+1 Al
dx X
:xInx:.[(Inx+1)dx:J.Inxdx+x M1
3 , Al Integrand
:>Ilnxdx=[xlnx—x]2:(3In3—3)—(2ln2—2) M1 | limits
2
=3In3-2In2-1
27 Al
=ln—-1
4 6
! © x:5§n£—4cos£:5 Bl 1
2 2
s ) Ml
W | = _ 500+ asno: wheng=%, X _4 A1 |4
de 2 do AL
%:%x%:4x0.1:0.4 M1
dt dé@ dt E1
5
Section B
8 | (i)
% (x2 +1) 1-x.2x M1 Formula
f(X) = —— = F(x) = _ Al | Middle
X" +1 (x2+1) section
2
__1=x . El answer
(x2+1) 3
i -2
(i) f'(x) = 1-x -=0=1-x*=0=x=%1
(x2+1)
1 1 . 1 Substitute
When x=1, f(x)=m=§ i.e. (1, —] E1l Find f(x)
) .. -1 1
Other stationary pointiswhenx=-1,f(x)=——=-=
1+1 2 Bl
2
i.e (—1, —1]
2
(iii) | The graphisodd. Bl
f(-X) = r ==t (%) o
(-x)"+1  x+1 5
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(iV) | u=x*= du=2xdx M1

o Bl
Whenx=1Lu=1 B1
Whenx=4,u=16

Al
:I 1= 1§d
X+ U+ Al
:>a:1,b:16,k:§ 5
(v) | Becausethefunctionisoddtheareain[-1,0] isequal in Bl
magnitude but oppositein sign to theareain[0,1]
4
S0 shaded area = dx + 2
~1[x2 J.x +1 M1
16 1
- [ Sdur2] Al
1o . ° X 1 M1 | In(u+1)
[ n(u+1)] +25[In(u+1)]O Al
:lln£+21In 1 In£+ln4 ——In34D 1.763
2 2 2 20 2 Al
6
9 | (@) \N:l—\& M1 Or: squaring
, Al introduces
= (1-Vx) =1+ x-2x Al |asothe
negative arm
Thisisundefined for x <0 but isdefined for x> 1 so that B1 %<0
part is missing. B1 %>0

Bl Extrarange

Bl shape
] ]
(i) | Ais/—x+.[y=1for -1<x<0 Si
Bl
Bisv—x+-y=1for —1<x<0 Bl
Bl
Bl
Cisvx+.-y=1for0< x<1 6
i L M1
() AreainFig.9.1is I( 1+x—2\/§)dx
0
[ 1, 42 14 1 Al
S X+=X =X | =l ——— =— Al
2° 37 ] 236
M1
:>Areaofshapeisl+l+2><l+2x£:1 Al
6 6 6 6 5
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