Question Scheme Marks | AOs
11 (a) {y=x*=} Iny=xInx Bl I.1a
Way 1

y lg:lﬂnx M1 1.1b
y dx Al 2.1
dy X
520: —+Inx=0 or 1+Inx=0 = Inx=k=>x=... Ml 1.1b
X
x=e" or awrt 0.368 Al 1.1b
Note: k=0 (5)
(a) {y=x"=} y=e" Bl l.1a
Way 2 dy (x i Ml 1.1b
—=|—+InX|e
dx \x Al 2.1
dy X
&=0:> —+Inx=0 or 1+lInx=0 =>Inx=k=>x=... M1 1.1b
X
x=e" or awrt 0.368 Al 1.1b
Note: k=0 (5)
(b) Attempts both 1.5'"° =1.8... and 1.6"° =2.1... and at least one result is
M1 1.1b
Way 1 correct to awrt 1 dp
1.8...<2 and 2.1...>2 and as C is continuous then 1.5<a <1.6 Al 2.1
2)

(c) Attempts X, =2x,'" at least once with X, =1.5 Ml -
Can be implied by 2(1.5)'" or awrt 1.63 '
{x,=1.67313...=} x,=1.673 (3 dp) cao Al 1.1b

2)

(d) Give 1* B1 for any of Give B1 BI for any of

e oscillates e periodic {sequence} with period 2 B1 2.5
e periodic e oscillates between 1 and 2
e non-convergent Condone B1 Bl for any of
o divergent o fluctuates between 1 and 2
o fluctuates e keep getting 1, 2 B1 )5
e goes up and down e alternates between 1 and 2 ’
e 1,2,1,2,1,2 e goes up and down between 1 and 2
e alternates (condone) e 1,2,1,2,1,2, ...

)

(11 marks)
Note A common solution

A maximum of 3 marks (i.e. BI 1* M1 and 2™ M1) can be given for the solution

logy =xlogx = lﬂ=1+logx
y dx

{ﬂzoj} l+logx=0 = x=10"
dx

e [ Bl for logy=xlogx

o I8 M1 for logyell%; A#0 or xlogx —>1+logx or ZJrlogx
y dX X

e 2" M1 can be given for 1+logx =0 = logx=k = x=...; k=0




Question Scheme Marks | AOs
11 (b) For x* —2, attempts both 1.5 —2=-0.16... and 1.6'° —2=0.12...
Way 2 . M1 1.1b
and at least one result is correct to awrt 1 dp
—0.16...<0 and 0.12...>0 and as C is continuous then 1.5<a <1.6 Al 2.1
2
11 (b) For Iny=xInX, attempts both 1.5In1.5=0.608... and M L1b
Way 3 1.6In1.6=0.752... and at least one result is correct to awrt 1 dp ]
0.608...<0.69... and 0.752...>0.69... and Al )1
as C is continuous then 1.5<a <1.6 ’
)
11 (b) For logy=xlogx, attempts both 1.5log1.5=0.264... and Mi 1.1b
Way 4 1.61og1.6 =0.326... and at least one result is correct to awrt 2 dp '
0.264...<0.301... and 0.326...>0.301... and Al )1
as C is continuous then 1.5<a <1.6 ’
2
Notes for Question 11
(a) Way 1
B1: Iny=xInx. Condone log, y =Xxlog, X or log, y =X
M1: For either lnyalﬂ or XInx —>1+InXx or 5+1nx
y dx X
Al: Correct differentiated equation.
. Idy x
1.e. lﬂ=1+lnx or ——y:—+1nx or ﬂ: y(1+Inx) or ﬂ:xx(lﬂnx)
y dx ydx X dx dx
M1: Sets 1+1InXx =0 and rearranges to make InX=k = X =...; kis a constant and k = 0
Al: x=e ' or awrt 0.368 only (with no other solutions for X)
Note: Give no marks for no working leading to 0.368
Note: Give M0 A0 MO AO for Iny =XxInx — x=0.368 with no intermediate working
(a) Way 2
B1: y=e*"
. XIn x dy XIn x X
M1: For either y=¢""" = &zf(lnx)e or XInx—>1+Inx or —+Inx
X
Al: Correct differentiated equation.
ie. dy =(§+1nxje““X or ﬂ =(1+Inx)e*™ or _ X*(1+1nx)
dx \ X dx dx
M1: Sets 1+1InXx =0 and rearranges to make InX=k = X =...; kis a constant and k = 0
Al: Xx=e¢' or awrt 0.368 only (with no other solutions for X)
Note: Give B1 M1 A0 M1 Al for the following solution:
{y=x*=} Iny=xInx :%:H]nx =1+Inx=0 = x=e' or awrt 0.368




Notes for Question 11 Continued

(b) Way 1

M1: Attempts both 1.5"° =1.8... and 1.6'° =2.1... and at least one result is correct to awrt 1 dp

Al: Both 1.5"° =awrt 1.8...and 1.6"° =awrt 2.1..., reason (e.g. 1.8...<2 and 2.1...>2
or states C cuts through y =2), C continuous and conclusion

(b) Way 2

M1: Attempts both 1.5'° —2=-0.16... and 1.6'° —2=0.12... and at least one result is correct
to awrt 1 dp

Al: Both 1.5"° —2=-0.16... and 1.6'® —2=0.12... correct to awrt 1 dp, reason (e.g. —0.16...<0
and 0.12...>0, sign change or states C cuts through y =0), C continuous and conclusion

(b) Way 3

M1: Attempts both 1.5In1.5=0.608... and 1.6In1.6=0.752... and at least one result is correct
to awrt 1 dp

Al: Both 1.5In1.5=0.608... and 1.6In1.6 =0.752... correct to awrt 1 dp, reason
(e.g. 0.608...<0.69... and 0.752...>0.69... or states they are either side of In2),
C continuous and conclusion.

(b) Way 4

M1: Attempts both 1.5logl.5=0.264... and 1.6logl.6=0.326... and at least one result is correct
to awrt 2 dp

Al: Both 1.5logl.5=0.264... and 1.6logl.6 =0.326... correct to awrt 2 dp, reason
(e.g. 0.264...<0.301... and 0.326...>0.301...or states they are either side of log2 ),
C continuous and conclusion.

(©)

M1: An attempt to use the given or their formula once. Can be implied by 2(1.5)'"'® or awrt 1.63

Al: States X, =1.673 cao (to 3 dp)

Note: Give M1 Al for stating X, =1.673

Note: M1 can be implied by stating their final answer X, =awrt 1.673

Note: X, =1.63299..., X, =1.46626..., X, =1.67313...

(d)

Bl: see scheme

B1l: see scheme

Note: Only marks of B1B0 or BI1B1 are possible in (d)

Note: Give B0 B0 for “Converges in a cob-web pattern” or “Converges up and downto «”






