1 X+xy+y =12 M1 Implicit differentiation
= 2x+xﬂ+y+2yﬂ:0 Bl Xﬂ)ry
dx dx dx
Al i
= (x+2y) % —ox—y correct equation
. dy_ 2x+y M1 collecting termsin dy/dx and factorising
d 2
X (X+2y) Al o6 cao
(5]
2(@i = V4-x2
:S) yy2_4_::2 M1 squaring
= ¥X+y=4 -
Al X+y =4+ t (correct
which is equation of acircle centre O radius 2 Y comment (correct)
Square root does not give negative values, so B1 oe, e.g. f isafunction and therefore single val ued
thisis only asemi-circle. 13
(@ii) (A) Grad of OP=Db/a M1
= gradoftangent= _2 Al
b
p 1 _
(B) f(x)= > (4-x°)"2(-2%) M1 chain rule or implicit differentiation
=__X Al oe
Ja-x?
= f(a)=- a B1 substituting a into their ' (x)
4-a°
(O b=V(4-a)
0 £ /(a) Z_E as before E1
(6]
(iii) Transiation through [ 2) followed by M1 | Translation inx-direction
0 through ( 2) or 2 to right (‘shift’, ‘move’ M1 AQ)
Al 0
[2] aoneis SC1
0
stretch scale factor 3 in y-direction M1 stretch in y-direction (condoney ‘ axis')
Al (scale) factor 3
M1 dliptical (or circular) shape through (0, 0) and (4, 0)
Al and (2, 6) (soi)
4 —1if whole €llipse shown
(6]
(iv) y=3f(x-2)
=N[4 -(x-2)? M1 or substituting 3v(4 — (x—2)?) oefor yin 9x* + y?
=3V(@4-x+4x—4)
= 3V(@x—X) AL | ax=x
=  yY=94x-x)
El WWW

= 9P+ y?=36x*

(3]
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3() QA=3-y, B1

PA=6-(3-y)=3+y B1
By Pythagoras, PA? = OP? + OA? must show some working to indicate Pythagoras (e.g. X* +
=  (B+y)’=x*+3=x+9.* El 3)
(3]

(ii) Differentiating implicitly:

5 3 dy 5 M1 Allow errors in RHS derivative (but not LHS) -
(y+ )& =X notation should be correct

dy X x

= dx v+3 El brackets must be used

or 9+6y+y’=x+9
= 6y+y’ =%

= (6+2y)3—§:2x

M1 Allow errors in RHS derivative (but not LHS) -
dy X notation should be correct
= dx =m El brackets must be used
or y=N(+9) -3 = dyldx = %(¢+9) 22x | ML [ (ca0)
x _ X
CJxé+9 y*3 El
iy dy _dy dx
dt dx dt _ )
4 M1 chain rule (soi)
= 5 3>< 2
5 Al
Tz Al
5
3]
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4(i) Differentiating implicitly:
d d
(4y +1) P=18x M1 (4y+1)d—i=... allow 4y+1d—i:...
dy 18x
- == Al condone omitted bracket if intention implied by following
dx 4y+1
M1 line. 4y % 11 M1 A
Whenx=1,y=2, % _18 dx
enx=Ly=s =="—-=2 Alcao | sypstituting x = 1, y = 2 into their derivative (provided it
dx 9 [4] - ) ,
contains x’s and y’s). Allow unsupported answers.
(ii) dY — g whenx=0 Bl x =0 from their numerator = 0 (must have a denominator)
dx
= 2P +y=1 M1 Obtaining correct quadratic and attempt to factorise or use
= 2¥+y-1=0 quadratic formula —1EV1-4x-2
= (@Qy-Dy+1=0 4
= y=thory=-1 Al Al cao allow unsupported answers provided quadratic is
So coords are (0, % ) and (0, —1) [4] shown
5 y=(@1+6x"
= %:gmex)mﬁ M1 Clzhain rule .
- -2/3 QF =+, ,-2/3
- 2(1 + 6X)—2/3 B1 3(1+6X) 3U
= 2[(1 + 6x)"*] 2 Al any correct expression for the derivative
- 2 % WWW
y’: El
o y=1+ex M1 | Findingxintermsofy
= x=(y’-1)/6 Al ,
=  dx/dy = 3y’/6 = y?/2 B1 yl2o.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* = 2/y* * El
[4]
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6(i) y'=2xy+x
dy dy
= 3y L-2x=L42y+2 d
VT Fax P B1 SyZd%Z
dy
= (By?-2x)-L=2y+2x dy
2X—L4+2y+2
dx Bl XdX+ y+2X
collecting dy/dx terms on one side
= dy_2(x+y) * M1 g ay
dx 3y -2x El www
(ii) dx _ 3y*-2x
dy 2(x+y) Blcao
(5]
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