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2.%) and (.- %)
Do not award this mark if
candidate states other

coordinates inside
the required range.

Question
Suiriber Scheme Marks
5.(a) sinx + cosy = 0.5 (eqn *)

Yy dy Differentiates implicitly to include

{E(mx} cosx—smya;=0 (eqn#) isinyg—i.(lgnore (:_i =)’) MI
d_y = COos X COS X

dx  siny siny |Al cso
2]
Candidate realises that they need
d to solve ‘their numerator’ =0
y Cosx : P . ;
(b) = 0 = Ny 0 = cosx=0 ...or candidate sets - =0 in their | M1+/

(eqn #) and attempts to solve the
resulting equation.
s bothx=-%, % or x =490 or

giving x=-% or x=2 i Al
awrt x = £1.57 required here

When x = -%, sin(-4)+cosy = 0.5 Substitutes either their Mi
When x = %, sin(%)+cosy =0.5 X =% or x=—Zintoeqn *

= cosy =1.5 = y has no solutions Only one of y = % or -&or 120 7
=cosy=-05 = y=%or-% or —120° or awrt -2.09 or awrt 2.09

; 1 t i
In specified range (x, y) = (. ) and (2, - %) Only exact coordinates of T

[3]

7 marks
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S. Acurve is described by the equation 1 :
=4y =123 ‘
(a) Find the coordinates of the two points on the curve where x = —§. i
@ |
(b) Find the gradient of the curve at each of these points. *
© |
|
o . _ 0)? G; 1 |
oy %z -8 (-8’) ~ *—12( 5)7 |
- - T e = .i

_(-?‘%_) L‘&Jb\_”

3" “Bgdy Fledy o«

ol dx

_ o St -\1 = (U dq £ ol

ox
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dey - 3(-8' - ls)

dx 12(-8) « §(5)
al (-§.:9)
B
dx 12(-8) < &8(16)
ab (51
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1. Acurve C has the equation y2 — 3y = x3 + 8. j o=
(a) Find —;% in terms of x and y. f
@ |

(b) Hence find the gradient of C at the point where y = 3,

@ | ;

]

a) }m”/fﬂ‘l t‘-’(lf/j/(ﬂ&tmi’u"(m |

Q:] (*_j "To‘_:o\ * Z'LL '

o e |

dw (24-2) =3x*

ol |
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The curve C has equation

cos 2x +cos 3y=1, . <x = E, 0<y &t
4 4 6
s 2 @Y .
(a) Find i in terms of x and y.
3)
The point P lies on C where x = %
(b) Find the value of y at P.
3

(¢) Find the equation of the tangent to C at P, giving your answer in the form ax + by + c7 =0,
where a, b and ¢ are integers.

3)
?O“} == 2_{‘&\2)( = ZS'\/\Z\-l d:\ - Q
dx
d_‘:\ - ’&S‘iz\’l?(
dx ?yiw7~]
& 2 ="l
CCI’(Zf/G) + C05?7 =1
cesTy T fx
ESTE!
Y -:7(/q
O AL s
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7 ohx 4 s - e 2
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N353824 4 6)[ ‘f“o(v( "*2,7\ =
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1. The curve C has the equation 2x + 3y% + 3x2y = 4x2,
The point P on the curve has coordinates (-1, 1).

(a) Find the gradient of the curve at P.
3)

(b) Hence find the equation of the normal to C at P, giving your answer in the form
ax+by+c =0, where a, b and c are integers.
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Sﬂfnst:gn Scheme Marks
dy dy
2. 2x+| 2x—+2y [-6y—=0 1 (A1) Al
X ( X y} 4 MI (A1) A
dy :
—=0 = x+y=0 or equivalent M1
dx
Eliminating either variable and solving for at least one value of x or y. M1
y2-2y*-3y*+16=0 or the same equation in x
P orx==+2 | Al
(2:_2)9(_29 2) Al
(7]
Note: d_y B
3y—-x
Alternative
3y* - 2xy—(x* +16) =0
2x++(16x% +192)
y:
6
R T . S "
e 37 37y(168 +192) e
dy 8x |:
- = —_— =1
dx \/(16x2+192) Ml
64x* =16x* +192
=12 M1 Al
(2,-2).(<2,2) Al
171
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Question

Number Scheme

Marks

Aliter

1. dx dx
B0~ 42 B0
{HX } dy

Way 2

dx _ 4y+3
dy 6x +2

X 4+3_7

At(0, 1), X _7
dy 0+2 2

Hence m(N) = —% or _71
?

Either N: y—-1=-Z(x-0)

or N y=—Ix+1

N: 7x+2y-2=0

Differentiates implicitly to include either
ikxd—x or 1291. (Ignore d_x =1}
dy dy dy

Correct equation.
not necessarily required.

Substituting x =0 & y = 1 into an
equation involving £ ;

to give %

Uses m(T) or & to ‘correctly’ find m(N).

Can be ft using “—1. 8",

y —1=m(x-0)with

‘their tangent, $* or normal gradient’;
or uses y =mx +1 with ‘their tangent,
-:%or normal gradient’ ;

Correct equation in the form
'‘ax+by+c=0",
where a, b and ¢ are integers.

M1

A1

dM1;
A1 cso

AW oe.

M1;

A1 oe cso
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Question
Number Scheme Marks
Aliter
1. 2y? +3y-3x2-2x-5=0
Way 3
2 2
(V+3) —%=% +x+3
y=JEE X ) -3
dy 1 ; Differentiates using the chain rule; | M1;
S S EEA
dx 2( g A 16) (3X+1) Correct expression for g—i A1 oe
At (0, 1), Substituting x = 0 into an equation involving
‘th(ﬁ_%:li_g & | dm1
dx 2\16 2\71 T to give 2 or 2 | A1 ¢cso
= it Uses m(T) to ‘correctly’ find m(N).
Hiene Ny 2 Can be ft from “their tangent gradient”. AN
Either N: y—1=-Z(x-0) y —1=m(x~0)with
‘their tangent or normal gradient’; M1
or Ni y=-2x+1 or uses y =mx+1 with thelrtanger.lt or
normal gradient’
N: 7x+2y—2=0 Correct equation in the form 'ax + by.+ c=0", A1 o8
where a, b and c are integers.
71
7 marks
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Mark Scheme

Question

Number Scheme Marks
Differentiates implicitly to include either
dy dy dy M1
1. HX dy dy +ky — or +3—. (Ignore (— =1)
- x 6x -4y—+2-3—=0
{)b( } 4 dx dx dx dx dx A1

Correct equation.

d 6x+2
{_Y = X—Jr} not necessarily required.

dx 4y+3

Substituting x = 0 & y = 1 into an equation

At (0, 1), _Si = 2*2 :% involving ¢-; | dM1:
X 4+ : :
to give Zor =2 | A1 cso
7 _1 U £ 1
H m(N)= -~ Y ses m(T) to ‘correctly’ find m(N). Can be
SrIES INY) = 2 ft from “their tangent gradient”. At oe.
Either N: y-1=-%(x-0) y —1=m(x-0)with

‘their tangent or normal gradient’;
or uses y =mx +1 with ‘their tangent or i
or Nl y=-Ix+1 k= 5 9¢ 5
normal gradient’ ;
Correct equation in the form
N: 7x+2y-2=0 ‘ax+by+c=0", | A1 oe cso
where a, b and c are integers.

[71

7 marks

Beware: gi =% does not necessarily imply the award of all the first four marks in this question.
X

So please ensure that you check candidates’ initial differentiation before awarding the first A1 mark.

Beware: The final accuracy mark is for completely correct solutions. If a candidate flukes the final line then
they must be awarded AO.

Beware: A candidate finding an m(T) = 0 can obtain A1ft for m(N) = =, but obtains MO if they write
y —1=o(x-0). Ifthey write, however, N: x = 0, then can score M1.

Beware: A candidate finding an m(T) = « can obtain A1ft for m(N) = 0, and also obtains M1 if they write
y-1=0(x-0)ory=1.

Beware: The final cso refers to the whole question.
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. A curve has equation 3x* —y? + xy = 4. The points P and Q lie on the curve. The gradient

Leave |
blank

of the tangent to the curve is § at 2 and at Q.

(a) Use mmplicit differentiation to show that y — 2x = 0 at P and at Q.

(6)

(b) Find the coordinates of P and Q.
3

0l fxwlydy < (yrxd) cO
ol ol

X - du (15+) +q =0
el

: (,%Aw (?;1 -/ - 6).(*“7

-

ol K
d:-\ - C)C |
d}( .2__1‘)(
otu\ .
e 3 £ 5 Gx%
4 1y ex

bqefx = 1Bx< T,

k‘“‘l)t = Q9
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(Total 8 marks) =
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4. The curve C has the equation ye = 2x + 2.
oz OF 5
(a) Find d.— in terms of x and y.
' ®)
The point P on C has coordinates (0, 1).
(b) Find the equation of the normal to C at P, giving your answer in the form
ax + by + ¢ =0, where a, b and ¢ are integers.
4
/fk}?z{w'm Lo fazabia bt
-2 . 7 \
Vi )C?’iﬁ} —2\.}8“ ':2*‘—2-—,1 f‘“‘-"‘l!
ol ) ) Aot
N -lx : - -1
leduck ol ™™ d =2 dy XTI
i s At
ov_ong (itle ) : ' 5
- - =
CA"-\‘ ( £ _2-.‘} = 2—"* 7_!-—{.& !
dx '
_ 4 =
(_*L\ S 0 R
- —_—
d](_ _1 = -
< "C—(
b)) flen  de = —n
— L?I
t‘t“\nn;! r‘\l" =
J
dx W |
a]( e aae Lf'
(u=1) =+ (e -e)
\V Le
W = U |
- Y
i e L?“-} +4% = Q
, ik

AN O 0 O



3. A curve C has equation
2 4y =2y,
Find the exact value of % at the point on C with coordinates 3, 2)

()

G 77100 #1qdy < Ty + Lo
dl obr

P ol > Lrde Dy
ol ol

z)tlnl_fzv\ i d:\ (?,)L-’r).""\\
che
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5. Find the gradient of the curve with equation
Iny=2xInx, x>0,y>0

at the point on the curve where x = 2. Give your answer as an exact value.

@)

NS e P B 1
. i &5
O b

Leave |
blank
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5. The curve C has equation

16y° + 9x’y — 54x =0
(a) Find % in terms of x and y.

&)
(b) Find the coordinates of the points on C where G 0.
(7
e L
2 8y 0‘3 "'_qlcldﬂ Tl?x,j =8 =0
ax T

- ﬂc-'ié’xj

do = S (fry

dx_ (-PE‘}"L T+ (?.)C‘L
o
St ('f ‘? o “qul
S Sr(F‘ "”?x:}, = 0
T = 34
e
S

___j £ _:,?/)l jalbs af::}:ke—p .e‘(;}umét'w\- T e N
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Question 5 continued i !

/¢ Z_) ¥ ‘?x"(}’_) =Jlexn =0
x > o]
==
k72 +23x —Sex =0
T’ s
el ~2Ix =0 =

x}

|

mlily by X | | |
k11 - 2% =0

Lhy = &3 =
o =k §

L il 0 |

e

17

L —
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7. A curve is described by the equation
+4xy+y*+27=0

(a) Find % in terms of x and y. |'
I (6))

A point Q lies on the curve. [
SRS R
The tangent to the curve at Q is parallel to the y-axis. - " <

Given that the x coordinate of O is negative, .J\

l
(b) use your answer to part (a) to find the coordinates of Q. I ]
(7)
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