Implicit Differentiation 2008-10

edexcel

Jan 2008
Question Scheme Marks
Number
5. (a) x*—4y? =12xy  (eqn *)
X=-8 = —512—-4y® =12(-8)y Substitutes x =—8 (at least once) into * to
2 _ / obtain a three term quadratic iny . | M1
~512-4y" = -96y Condone the loss of =0.
4y*-96y+512=0
y? —24y+128=0
(y-16)(y-8)=0 .
An attempt to solve the quadratic in y by
either factorising or by the formula or by | dM1
y= 24+ /576 4(128) completing the square.
2
Both y=16 and y=3_.
=16 or y=8. DN
y g or (-8,8) and (-8,16). Al
[3]
Differentiates implicitly to include either
iy dy dy +ky < or 12x. Ignore & =... M1
(b) L=y 3xP -8y —Z;=|12y +12x—= " " "
Bx dx dx Correct LHS equation; | A1,
Correct application of product rule | (B1)
dy _ 3x*-12y ) i ired
o 12x:8v 8y not necessarily required.
@ (-8,8) dy 3(64)-12(8) 96 Substitutes x = -8 and at least one of their
" dx 12(-8)+8(8) 32 ' y-values to attempt to find any one of <. M1
@ (-8,16) dy _3(64)-12(16) _ O One gradient found. | Al
T dx 12(-8)+8(16) 32 Both gradients of -3 and 0 correctly found. | Al cso
[6]
9 marks
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Jan 2008
Question Scheme Marks
Number
Differentiates implicitly to include either ML
Aliter +kx* & or 12y |gnore & =...
5. (b) %x 3x2%—8y; = 12y%+ 12x Y Yo 19 v
Way 2 )sfx dy dy Correct LHS equation | Al,
Correct application of product rule | (B1)
dy 3x*-12y . .
o = m not necessarily required.
Substitutes x = -8 and at least one of their
@ (-8,8), dy _3(64)-12(8) _ 96 _ -3, y-values to attempt to find any | qp1
dx 12(-8)+8(8) -32 — one of & or &
dx dy *
dy 3(64)-12(16) 0 .
-8,16), —=——7"—""-—=- = — = 0. 0 dient found. | Al
@ (-818): 4 = Ta e reae) 32 ° _ né gradient. foun
Both gradients of -3 and 0 correctly found. | Al cso

[6]
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Jan 2008
Question Scheme Marks
Number
Aliter
5. (b) x*—4y? =12xy (eqn *)
Way 3

4y* +12xy —x*=0

,_hax J144X% — 4(4)(-X°)
- 8

yo —12X + 4/ 144x* +16X°

8

—12x + 44 9%° + X3

- 8

ol

y=—2x i%(sz +x3)

N

dx
dy 3, 18x+3x’
dx 2 409%° +X°)?

ay_ sy %(%)(sz +x° )_% ;(18x + 3x2)

18(-8) + 3(64)

@ x=-8 ﬂ:—gi

dx
2 4,/(64)
T T B
dx 2 2 — -

4(9(64) + (-512))*

A credible attempt to make y the subject
and an attempt to differentiate either —3 x

1
or 3(9x* +x°)".

% 54 k(9¢ +x)  (g(¥)
Pty + ) samera)

Substitutes x =-8 find any one of <.

One gradient correctly found.
Both gradients of -3 and 0 correctly found.

M1

Al

Al

dM1

Al
Al
[6]
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Jun 2008

Question

Number Scheme Marks
4. (a) -y’ +xy=4 (eqgn *)
Differentiates implicitly to include either
+kyg or x§. (Ignore (% =)) M1
%x 6X—2y dy +ly+ Xd_y =0 Correct application ( )_of product rule | g1
X dx dx | ~ —
(3X2_y2)_>[6x—2y g—yJ and (4—-0) | AL
_ox
y = —ox-y or ay = Sx+y not necessarily required.
dx X—2y dx 2y-x
Ay ... dy 8. .
dy 8 6x-y _8 Substituting —= = into their | .
dx 3 X—2y 3 dx 3 .
equation.
giving —18x — 3y =8x — 16y
Attempt to combine either terms in x
giving 13y = 26x or terms in y together to give either | dM1 =
ax or by.
Hence, y=2x =>y-2x=0 simplifying to give y —2x=0 AG | Al cso
[6]
(b) AtP & Q, y=2x. Substituting into egn *
gives 3x° — (2x)* + x(2x) = 4 . Attempt replacing y by 2x M1
in at least one of the y terms in eqn*
Simplifying gives, xX*=4 = x=+2 Either x=2o0r x=-2 | Al
y=2x = y==%4
Hence coordinates are (2,4) and (-2,—4) Both (2,4) and (-2,-4) | A1
[3]

9 marks
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Jan 2009
83&88';” Scheme Marks
1.(@ |C: y*-3y=x*+8
Differentiates implicitly to include either
By dy Ldy ... +k L or J_r3d—y. Ignore (d_y =j. M1
{&X} Y P X Y i ax 19 x )
Correct equation. | Al
A correct (condoning sign error) attempt to
dy ... : . Lo dy - ody,
(2y-3)—==3x combine or factorise their ‘ 2y — —3—=". | M1
dx dx dx
Can be implied.
dy 3% 3x°
i 2y-3 2y-3 Al oe
[4]
(b) y=3 = 9-33)=x*+8 Substitutes y =3 into C. | M1
X*=—8 = x=-2 Only x=-2 | A1
dy .
™ =4 from correct working.
X
(-2,3) = dy _3(4) = dy _ 4 Also can be ft using their “x” value and y =3 inthe | oq ./~
dx 6-3 dx 2
dy  3x
correct part (a) of —=——
dx 2y-3
[3]
7 marks

1(b) final Al . Note if the candidate inserts their x value and y=3

2
into Yy = 3 , then an answer of ay = their x*, may indicate a
dx 2y-3 dx

correct follow through.
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Jun 2009
%uestion Scheme Marks
umber
Q4 (a) e’zxd—y—2ye’2x =2+2yd—y Al correct RHS M1 A1
dx dx
d —2x —2x dy -2x
—(ye )= —=-2ye " B1
ye™)=e o2y
_ dy _
e -2y)—==2+2ye™" M1
(™ =2y) 3 =2+2y
2+2ye™
d_yzz—ye A1 (5)
dx e -2y
2+2¢"
(b) AtP v_ £y M
dx e-2
Using mm' =-1
m':l M1
4
1
y—1= Z(x—O) M1
x—4y+4=0 or any integer multiple A1 (4)
[9]
Alternative for (a) differentiating implicitly with respect to y.
e’2x—2ye’2"£ = 2g+2y Al correct RHS M1 A1
dy dy
d —2x —2x —2x dx
—(ye )= =-2ye " — B1
o) ¢4
(2+2ye'2*)9:e-2*—2y M1
dy
E B e—2x_2y
dy 2+2ye™
2+2ye™
dy _2+2ye M)
dx e -2y
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Jan 2010

?\qu?zggp Scheme Marks
. : dy
Q3 @) —23|n2x—33|n3y&:0 M1 Al
dy 2sin 2x 2sin2x  —=2sin 2x
— = Accept —————, — Al (3)
dx 3sin3y -3sin3y  3sin3y
27
(b) At x=—, cos(?}cosBy =1 M1
1
cos3y =— Al
y 2
Jy=—=y =% awrt 0.349 | A1 ?3)
2sin2(% inz
(©) At[z, fj’ d_y:_ : (6)_ ZS-II‘lS: 2 ML
6 9 dx  3sin3(z) 3sinz 3
T 2( ﬁj
9 3 6
Leading to 6Xx+9y—-27=0 Al (3)
[9]
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Jun 2010

Number scheme e
3 i(z*) =In2.2" B1
' dx
In 2.2X+2yd—y:2y+2xd—y M1 Al= Al
dx dx
Substituting (3, 2)
8In2+4d—y:4+6d—y M1
dx dx
g—z =4In2-2 Accept exact equivalents | M1 Al (7)
[7]
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