1)) x=1 B1
[
(ii) dy (x-1)2x—(x*+3).1
ax (x—1)? M1 Quotient rule
= 2x* —2x-x"-3 i
W Al correct expression
- x*-2x-3
(x-1)?
dy/dx = 0 when x* — 2x —3=0 M1 their numerator = 0
=>x-3)(x+1)=0 M1 solving quadratic by any valid method
=>x=3o0r-1 Al x = 3 from correct working
Whenx=3,y=(9+3)2=6 Bift y=6
SoPis (3, 6) [6]
) . -
(i) Area = _[3 x2+3 dx M1 Correct integral and limits
2 x-1
u=x—-1=du/dx =1, du=dx o N
Whenx=2,u=1 whenx=3,u=2 Bl LInlItS changed, and substituting
2(U+1)?+3 dx= du
- L Tdu
2
U424 Bl substituting (U+1)"+3
= J’ du u
1 u
= 2 4 *
L (u +2+a)du £1 WWW
2
= Eu2+2u+4lnu} B1 [ % u? + 2u + 4Inu]
1
=(2+4+4In2) - (Y% +2+4Inl) M1 substituting correct limits
=3% +4In2 Alcao
[7]
; x*+3
(iv) e¥=
x—1
2 p— p—
= Wy X -2x3 M1 edy/dx = their F(x)
dx (Zx_l) or xe¥ —e’ =x>+3
dy _, x*-2x-3 dy dy
= e —— = e +xe’ L -y L =2x
dx (x-1)? Alft i dx
- dy _ 2x—¢’
Whenx=2,e"=7= dx e'(x-1)
B1 y=In7o0r1.95...0re" =7
- 14-4-3_ 3
= dyldx= e Alcao or & __4=7 = 3 o _0.430rbetter
! [4] dx 7(2-1) 7
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2 Y2 +y=x3+ 2x

X=2=y+y=12 M1 Substituting x = 2
= y2 +y-— 12=0
= (y-3)(y+4)=0 Al y=3
= y=3or-4. Al y=-4
2yﬂ+d_y:3)(2+2 M1 | S L
dx | dx mplicit differentiation — LHS must be correct

= ﬂ(2y+1)=3x2+2
dx

= Oy _3+2 Alcao
dx 2y+1
At (2, 3), dy _12+2 _, M1 subs;ituting X =2,y = 3 into their dy/dx, but must
dx 6+1 require both x and one of their y to be substituted

Alcao |2

At (2, -4), &y _12+2_ ,

dx —8+1 Alcao | -2

(8]
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Question Answer Marks Guidance
31(3) Ay =% M1 substituting —x for x in f{x) S S SRV
2+ (=x) V2422 {24 -(%) |24 (=x)
x Al 1* line must be shown, must have f{—x) = —Xx
- L =) —f(x) oe somewhere N MOAQ
Rotational symmetry of order 2 about O Bl must have ‘rotate’ and ‘O’ and ‘order 2 or | oe e.g. reflections in both x- and y-axes
180 or % turn’
[3]
(i) o x ; 24272 2x xi guo‘filint or 1:1)/r0d_131/<;t ru.le used dQei:0 ;;)rllliil(l)sr}[ebzé(tvoi ggltu, but u, v and
f'x)= 2U TOr—/2v " s01
(N2+x7) Al correct expression x(=1/2)2+x*) 2 2x+2+x*) ",
24w 2 * Al NB AG =Q2+x) (=X +2+x%)
- (2+x2)3/2 - (2+x2)3/2
When x =0, f(x) = 2/2** = 112 B1 oe e.g. \2/2, 27" 1/2" but not 2/2*? allow isw on these seen
[5]
(iii) ox B1 correct integral and limits limits may be inferred from subsequent
=] [dx] king, condone no dx
N working, condone no
let u=2+x% du=2xdx orv=1(2+x%), dv=x(2 +x%) "dx
— J.;%%du Ml %%[du] or :j 1[dv] or k(2 + xz)l/2 condone no du or dv, but not I %de
u u u
=[u1/2:|3 Al [4"] o.e. (but not 1/u "*) or [v] or k=1
2
=3 -2 Alcao | must be exact iSw approximations
[4]
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Question Answer Marks Guidance
3 [awv]w |, «
- : ,
2 Ml squaring (correctly) must show [ (2 e )} 24 (0.2)
= IV =Q+X)=2x"+1% Al or equivalent algebra NB AG If argued backwards from given result
without error, SCB1
[2]
(iv) | (B) | —2y dy/dx=—4x" B1B1 | LHS, RHS condone dy/dx —2y > unless pursued

= dyldx=—4x7/-2y7 =2/ x * Bl | NBAG

Not possible to substitute x = 0 and y = 0 into B1 soi (e.g. mention of 0/0) Condone ‘can’t substitute x =0’ o.e.

this expression (i.e. need not mention y = 0).
[4] Condone also ‘division by 0 is infinite’
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