=Y

[6]

Question Answer Marks Guidance
1 Y +2xIny=x
17+ 2x1xInl = 17 so (1, 1) lies on the Bl clear evidence of verification needed atleast“1+0=1"
curve.
M1 d/dx (%) = 2ydy/dx must be correct
M1 d/dx (2x In y) = 2In y + 2x/y dy/dx must be correct
dy 1 dy
2y 7 +2lny+2x. .7 =2x Al cao condone dy/dx = ... unless pursued
dx y dx
= dy _ 2x—2Iny
dx 2y+2x/y
B . dy 2-2Inl Ml substituting both x = 1 and y = 1 into their dy dy
whenx=1,y=1, de . 242 dy/dx or their equation in x, y and dy/dx 2dx+2ln1+2dx:2
Alcao | notfrom wrong working
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2.1 (i) 2x+4yd_y= 4 M1 4yd_y Rearranging for y and differentiating
dx dx explicitly is MO
Al correct equation Ignore superfluous dy/dx = ... unless used
g subsequently
dy 4-2x .
i 1y Al o0.e., but mark final answer
[3]
2 | (i d I
(i1) d—i: 0 =>x=2 Bldep | dep correct derivative
e 4+ 22=85\2=2 v=2 or -2 BIBL | V2 —\2 can isw, penalise inexact answers of £1.41 or
y y=ay ’ better once only
[3] —1 for extra solutions found from usingy = 0
3 2x-1) 1
Y='”[ 2H1J=§('”(ZX—1)—'“(2X+1)) M1 | useofin(@b)=Ina-Inb
M1 |useoflmc=%Inc
dy 1( 2 2 j Al 0.e.; correct expression (if this line of working is missing, MIM1AQ0AOQ)
dx  2(2x-1 2x+1
11, Al | NBAG
S 2x-1 2x+1
[4] for alternative methods, see additional solutions
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4 |3 x> +y° = 3xy
= 3x? + 3y?(dy/dx) = 3x(dy/dx) + 3y B1B1 | LHS, RHS or equivalent if re-arranged.
Condone 3xdy/dx+y (i.e.with
missing bracket) if recovered
thereafter
= (3y? — 3x)(dy/dx) = 3y — 3x? M1 collecting terms in dy/dx and ft correct algebra on incorrect expressions
= dy/dx = (3y — 3x9)/(3y* - 3x) factorising with two dy/_dx ter_ms
= (y = X% — X)* Alcao | NB AG Ignore starting with ‘dy/dx = ...” unless
[4] pursued
(i) TP wheny —x*=0
=  y=x ML |orx=ny
- 3 + %8 = 3x.x%2 ML | substituting fory in impliciteqn | orx fory (i.e. y¥2+y*=3y"%y0.e)
. &= 233 (allow one slip, e.g. x°) "
- X% =2 (or x = 0) Al 0.e. (so ory’ =2
~ x=2 A[li]«'ﬂo must be exact x = 1.2599... is A0 (but can isw x = ¥2)
5 ey —=5_g* B1 per dY _ ory=InN(5-e™) o.e (e.g%In(5-¢))B1
- wdy dx = dy/dx=¢e”/[2(5-¢7)] 0.e. B1
2e” ¢ B1 = (but must be correct)
= dy_e
dx 2e”
dy €° . . .
At(0,In2) —==—— M1de substituting x = 0, y = In 2 into their dy/dx L -
dx 2e%n? p ; or substituting x = 0 into their correct dy/dx
L dep 1 B1 — allow one slip g y
~3 Alcao
[4]
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6 (x+y)? =4x
2(x+y)l+—)=4
dx

= 1+ﬂ:L:L
dx 2(x+y) x+y
N d_y: 2 1
dx x+y

or  xEt2xy+yP=4dx

dx 1+1

= 2x+2xﬂ+2y+2yd—y:4
dx dx
= ﬂ(zx+2y)=4—2x—2y
dx
N ﬂ: 4 1 2«
dx 2x+2y X+Yy
Whenx:l,yzl,d_y:i_lzo*

Implicit differentiation of LHS
correct expression = 4

www (AG)

Implicit differentiation of LHS
dep correct expansion

correct expression = 4 (oe after re-
arrangement)

www (AG)

(AG)oe (eg.fromx+y=2)

Award no marks for solving for y and attempting to differentiate
allow one error but must include dy/dx

ignore superfluous dy/dx = ... for M1, and for both Als if not pursued
condone missing brackets

AQ if missing brackets in earlier working

allow 1 error provided 2xdy/dx and 2ydy/dx are correct, but must expand
(x +y)? correctly for M1 (so x? + y? = 4x is M0)
ignore superfluous dy/dx = ... for M1, and for both Als if not pursued

AQ if missing brackets in earlier working

oreg2/(x+y)-1=0=x+y=2,=24=4x,=>x=1,y=1(oe)
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7(i) sin(rt/3) + cos(n/6) = V3/2 +V3/2 =3 Bl must be exact, must show working Not just sin(r/3) + cos(n/6) = V3, if substituting for y and solving
(1] for x (or vv) must evaluate sin /3 e.g. not arcos(V3 — sin /3)
(i)  2cos2x-sinydY -0 o
dx M1 Implicit differentiation allow one error, but must have (z) siny dy/dx. Ignore dy/dx = ...
= 2cosoxesnydY Al correct expression unless pursued. 2cos 2x dx—siny dy = 0isM1A1
COSeX=3NY 1% (could differentiate wrt y, get dx/dy, etc.)

dy 2cos2x
= Uy _2£toseX

dx siny Alcao M isAO

— - —sin

When x = /6, y = /6 M1idep | substituting dep 1% M1 o y

dx snz/6 [5]
8(i) dy =l(1+ 3x%) 2 6x M1 chain;ule

dx 3 Bl 13u?or %(1_,_ 3x2) 23
= 2x(1+3x%) 3 Al 0.e but must be ‘2" (not 6/3)
(3] mark final answer
(i) 3y* Y _6x vi |3y
dx dx
—  dy/dx = 6X/3y Al = 6x
= 2X = x(1+3x) Al
(1+3x%)?3 : L .
El if deriving 2x(1+3x?)?*, needs a step of

[4]

working
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