Section B

7(0) 2x—xIlnx=0 Ml Equating to zero
= x2-Inx)=0
= (x=0)orlnx=2
= atA,x=¢ Al
(2]
(ii) NP SR M1 Product rule for x In x
ax T Bl d/dx (In x) = 1/x
=1-Inx Al I-Inxo.e.
& =0=1-Inx=0 Ml equating their derivative to zero
dx
= lnx:1,x:e Alcao | x=e
Whenx=e,y=2e—-celne=e B1ft y=e
SoBis (e, ¢)
(6]
(iii)) At A, dy _ l-lnel=1-2 Ml Substituting x=1 or their ¢? into their derivative
dx -land 1
=-1 Alcao
AtC, P =1-m1=1
dx
I x =1 = -1 = tangents are perpendicular
El WWW
(3]
(iv) Letu=Inx, dv/dx=x M1 Parts:
=v="1%x ‘[xlnxabczix2 lnx—lez.ldx u=Inx, dvdr=x=v= Ya x*
2 2 x
= lx2 lnx—ljxdx Al
2 2
= lx2 lnx—lx2+c *
2
El
A= J‘E(Zx—xlnx)dx
! . Bl correct integral and limits
:[xz—llen)wlxz} 2l ol oe
2 4 . B1 X 2x X 4x
— (e — e InetVs e2) — (1—141%0n 1+ 1 12
(36 /526 Ineta &) — (1=l 1+% 1 M1 substituting limits correctly
=3,35
4573
Al cao

(7]




8 (i) f(—x)= _sin(-x) Ml substituting —x for x in f(x)
2 —cos(—x)
= —sin(x)
2 —cos(x)
=—f(x
( )V\ Al
—n\/‘ ™ B1 Graph completed with rotational symmetry about O.
(3]
(i) £(x) = (2—cosx)cos x—sin x.sin x M1 Quotient or product rule consistent with their
(x) = (2—cosx)’ derivatives
2 a2
— 2cosx—cos” x—sin” x Al Correct expression
(2—cosx)’
_ 2cosx—1 «
(2—cos x) El
f'(x) =0 when 2cosx— 1 =0 Ml numerator = 0
= cosx=%,x=n/3 Al
— _ sin(x/3)  B/2
When x=m/3,y I —cosx/3) =2-1/2 M1 Substituting their 71/3 into y
= ﬁ Al o.e. but exact
3
S s _V3_ B3 V3
O range 18 3 <y< 3 BIft ft their 5
(8]
(i) [ sinx o letu=2-cosx Ml jldu
02—cosx u
= du/dx =sinx
Whenx=0,u=1; whenx=m, u=3 Bl u=1to3
31
=| —du
Ty
_ 3 Alft [In 2]
- [inu]
________ sin3-lnl=m3 | Aleao |
or = [ln(2 oS x)];' M2 [£1In (2 — cos x)]
T Al k=1
=In3-Inl1=In3 Al cao
(4]
“ N
Blft Graph showing evidence of stretch s.f. /2 in x —
-/ 2\4 /2 [1 direction
(V) Area is stretched with scale factor %5 M1 soi
So areais 2 In 3 Alft ¥, theirIn 3

(2]




