1)) 2x—-xInx=0
= X(2-Inx)=0
= (x=0)orinx=2

M1

Equating to zero

= atA,x=¢ Al
[2
(ii) L A M1 Product rule for x In x
o ST B1 dldx (In x) = 1/x
=1-Inx Al 1-Inxo.e.
dy=0=1-Inx=0 M1 equating their derivative to zero
dx
= Inx=1x=e Alcao | x=¢e
Whenx=¢e,y=2e—-elne=e B1ft y=e
SoBis (e, e)
[6]
(iii)) At A, Y -1 _|Ine?=1-2 M1 Substituting x=1 or their e’ into their derivative
dx -land 1
=-1 Alcao
AtC, ¥ =1-In1=1
dx
1 x -1 = -1 = tangents are perpendicular
El WWW
(3]
(iv) Letu=Inx, dv/dx = x M1 Parts:
—~yv=1h %2 jxlnxdx:ilenx—jixz 1 u=Inx, dvidx =x = v =1%x?
2 2 'x
= lx2 In x—ljxdx Al
2 2
= lx2 In x—£x2+c *
2
El
A= Ie(2x—xlnx)dx _ o
! . Bl correct integral and limits
— 1 1
= [xz—zlenx+zle 81 [xz—%lenwrixz} 0.
— (a2 _1/n2 U a2\ _ (11412 1/ 12
: (3662 /§28 Ine+Ys &) — (1-%:17In 1+ % 1°) M1 substituting limits correctly
4" 4
Al cao
[7]

PhysicsAndMathsTutor.com




2

jrmxsin 2xdx = |:X.—EC052X:|
0 2

let u = x, dv/dx = sin 2x = v =— %2c0s 2x
/6

!
+ J'”/Glcos 2x.1.dx
o 2

0

M1
Al
B1ft
M1
B1

El
[6]

parts with u = x, dv/dx = sin 2x

...+Fsin ZX}6
4 0

substituting limits
cos /3 = ¥z, sin 7/3 = V3/2 soi
WWw
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3() AtP,xsin3x=0 M1 xsin3x=0
= sin3x=0
= 3X== Al 3x =m or 180
= x=7/3 Alcao | x=n/3 or 1.05 or better
[3]
ii) Whenx=m/6,xsin3x="¢n% =% El y=7 orxsin3x=x = sin 3x = 1 etc.
Sin
6 2 6 6
= Q(mn/6, 7/6) lies on line y = x [1] Must conclude in radians, and be exact
(iii) y = xsin 3x B1 d/dx (sin 3x) = 3cos 3x
= Y 3c0s3x1sinax M1 Product rule consistent with their derivs
dx Alcao | 3x cos 3x+ sin 3x
dy =« T T =
ALQ, W g'3C°SE+S'nE ! M1 substituting x = 7/6 into their derivative
Alft =1ftdep 1¥ M1
= gradient of y = x B . B
So line touches curve at this point I[561] = gradient of y = x (www)
(iv) Area under curve = F xsin 3xdx
0
Integrating by parts, u = x, dv/dx = sin3x
=v= 1 M1 Parts with u = x dv/dx = sin 3x =
3 V= _lcosgx [condone no negative]
z LA 3
_[6 xsin3xdx = [—Excossx}6 +Flcos3xdx Alcao
0 3 o 03 1 :
_ . L z Alft ...+[fsin Sx}
—f.zcosz+f.0.cosoj{—sin SX} 9 o0 o
36 2 3 9 o M1 substituting (correct) limits
=1 Al 1 www
9 9
Areaunder line= 1,7 7 = 7° B1 z
2 6 6 72 72
So area required = 7 1
72 9
2 -8x E1l WWW
2 7]
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4(i)  y=xcos2x M1 product rule
dy . Bl d/dx (cos2x) = —2sin2x
= d—X:—szm 2X +C0S 2X Al oe cao
[3]
i i = =14 gj
(i) Ixcostdx =.[xi(lsin 2x)dx M1 parts with u = x, v =% sin 2x
dx 2
1 . 1.
==xsin2x— | =sin 2xdx
2 Iz Al 1
1 1 Alft +-C0S 2X
:Exsin2x+zc052x+c 4
Al cao — must have + ¢
[4]
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