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Section A

[EEN

y=(1+6x)"

Chain rule

= % :%(1+ 6x)2°.6 M1 T L
- -2/13 QF =+ ,,-2/3
- 2(1 + 6X)—2/3 Bl 3(1+6X) 3U
= 2[(1 + 6x)"*]2 Al any correct expression for the derivative
= 2% wWww
y? El
o y=1+ex ML | Findingxintermsofy
= x=(y’-1)/6 Al
= dx/dy =3y/6=y/2 B1 y’I2 o.e.
= dy/dx = 1/(dx/dy) = 2/y* * E1
or y*=1+6x M1 together with attempt to differentiate implicitly
3y? dy/dx
= 3y’dy/dx=6 Al =6
Al
= dy/dx = 6/3y* = 2ly* * El
[4]
2() Whent=0,P=5+a=8 M1 substituting t = 0 into equation
=a=3 Al
Whent=1,5+3e"=6 M1 Forming equation using their a
=e"=1/3 _ .
—~ _b=In1/3 M1 Taking Ins on correct re-arrangement (ft their a)
=b=In3=110(3s.f) Alft
(i) 5 million Bl orP=5
[6]
3(i) In (3x%) B1 2Inx = In x?
B1 Inx?+1n 3 = In 3x?
(i) In 3x* = In(5x + 2)
= 3x?=5x +2 M1 Anti-logging
= 3%’ —5x—2=0*% El
(i) Bx+1)(x-2)=0 M1 Factorising or quadratic formula
=x=-1/30r2 Alcao
x =—=1/3 is not valid as In (-1/3) is not defined B1ft ft on one positive and one negative root

[7]




4 (i) v._, B1
dt
(i) tan 30 = 13
=r/h
= h=+3r M1 Correct relationship between r and h in any form
=y :Ezzrz.ﬁr :ﬁﬂ3* From exact working only
3 3 El
= o.e.e.g. (3V3/3)n r
ar =V B1
(iii) When r = 2, dV/dr = 4v3n
av _dv dr or dr _dr dv
dt  dr dt M1 dt  dvdt
=  2=4\3n dr/dt substituting 2 for dVv/dt and
M1 r = 2 into their dv/dr
= dr/dt = 1/(2V3n)
or0.092 cms™ Alcao
[7]
5(1) y*=2xy+x°
= 2dy _, dy d
3y i 2X dX+2y+2x B1 3y2£:
= 2 dy _
3y _ZX)&_ZHZX B1 2x%+2y+2x
o dy 2x+y) * M1 collecting dy/dx terms on one side
dx 3y*-2x El www
(i) 9x _ 3y? —2x
dy  2(x+y) Blcao
[5]
6(i) y=1+2sinx yex M1 Attempt to invert
= x=1+2siny
= Xx-1=2siny
= (x-1)/2=siny Al
= —arcsin =4 *
y =arcsin( 3 ) E1
Domainis-1<x<3 Bl
(i) Ais(n/2, 3) Blcao
Bis(1,0) Blcao | Allow /2 =1.570r better
Cis (3, /2) B1ft ft on their A

[7]




Section B

[7]

7() 2x—-xInx=0 M1 Equating to zero
= X(2-Inx)=0
= (x=0)orInx=2
= atA x=¢’ Al
[2]
(ii) N 5l M1 Product rule for x In x
dx "X ' B1 d/dx (Inx) = 1/x
=1-Inx Al 1-Inxo.e.
dy =0=1-Inx=0 M1 equating their derivative to zero
dx
= Inx=1,x=¢e Alcao | x=e
Whenx=e,y=2e—elne=e B1ft y=e
SoBis (e e)
[6]
(i AtA Y =1 _Ine2=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 WwWw
3]
(iv) Letu=Inx, dv/dx =x M1 Parts:
=v=x lenxdx:ix2 InX-J.EX2 L ax u=Inx dv/dx=x=v="x"
2 27X
:llenx—ijxdx Al
2 2
= Lemx-Lxtic*
2
El
A= JE(ZX— xIn x)dx
! . B1 correct integral and limits
=, 1., 1, 1 1
—Zx% hd 2 2 2 e.
|:X 2X |']X+4X:|l B1 |:X _EX |nx+zx:|0e
— (a2 _1/n2 1 a2y _ (1_1412 17 12
_ (3ee2 /526 Ine+¥s &) - (1-%21'In 1+ % 1) M1 substituting limits correctly
4" 4
Al cao




8 (i) f(-x)=_sin(=x) M1 substituting —x for x in f(x)
2—c0s(—x)
= —sin(x)
2—cos(x)
= —f(x
( )V\ AL
_n\/‘ ™ Bl Graph completed with rotational symmetry about O.
3]
(i) f(x)— (2—cos x) cos x —sin x.sin x M1 Quotient or product rule consistent with their
() = (2—cosx)’ derivatives
2 ih2
= 2C0SX—COS” X—sin" X Al Correct expression
(2-cos x)?
- 2cosx—-1 =«
(2-cos x)? El
f'(x) =0when2cosx—-1=0 M1 numerator = 0
= cosx=%,x=n/3 Al
_ - sin@/3) 32
When x = /3,y 2—cos(z/3) T M1 Substituting their n/3 into y
= ﬁ Al o0.e. but exact
3
Sorangeis V3 . V3 mir | fttheir ¥3
3 3 3
(8l
(i) [ sinx_ . letu=2-cosx M1 jldu
0 2-cosx u
= du/dx = sin x
Whenx=0,u=1;whenx=m,u=3 Bl u=1to3
3l
=| —du
lu
_ 3 Alft [Inu]
=[Inu];
________ =In3-Inl=m3 VALCA0 |
or =[In(2-cosx)]; M2 [k In (2 — cos x)]
—In3-In1=In3 AL k=1
- - Al cao
[4]
© N
B1ft Graph showing evidence of stretch s.f. %2 in x —
-/ 2\4 /2 [1] direction
(v) Areais stretched with scale factor %2 M1 soi
Soareais%In3 Alft % theirIn 3

(2]






