Pure Sector 4: Implicit Differentiation

Implicit functions are functions in x and y that aren't
written y = f(x) orx = f(y) In general, to differentiate a function of y
with respect to x we differentiate it with

P4yt =g x+y=10 _ dy
sin(x +y) = yxy =10 respect to y and multiply by e
Differentiate these functions with respect to x
x2+y2=4¢ x+y=10
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Example 1
Find gwhen x}+3y?=x
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Example 2
Find the gradient of the curve 3x2 + xy — y? = 20 at the point (4,2). _
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Example 3

Find the equation of the normal to the curve x*® + 2x?y = y® + 15 at the point (2,1). Give your answer in the
form ax + by + ¢ = 0 where a, b and ¢ are integers.
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Example 4

Find the coordinates of the two stationary points of the curve x2 + 4xy +2y*+18=0
2%+ (WY + Wrdx) +wydyy, =0
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Example 5

gt 2 18 =0
A curve is defined by the equation
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Skt poids = (¢, -3) ad (-6.,3)

27 + 2v + 4y — cos(my) = 17
i : dy .
a) Find an expression fori in terms of x and y.

Hxy v 225 dY w2 sy + T osia(ny) dy, =0
‘L‘th (2.«‘+L|- rTesina (Cy)) = -7y ~2

= —Yxy-2
Y .

25" + 4 ¥ T8 ()
The point P with coordinates [3, };] lies on ("

The normal to € at P meets the x-axis at the point 4.
p

(b) Find the x coordinate of 4, giving your answer in the form

where a. b, ¢ and d are integers to be determined.
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Exam Questions

6 A curve has equation x-y + cos(ny) = 7.
(a) Find the exact value of the x-coordinate at the pomnt on the curve where v = 1.
(2 marks)
(b) Find the gradient of the curve at the point where v = 1, (5 marks)

(«) X3(\) + (08 (n‘.) i
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‘)(: = 9 i x =2
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Nyx = _—3x%Y
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AY (2,1) ay/, = -3 (2)*() - il 2l
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5 A curve is defined by the equation

‘l': — Xy -+ 3x2-5=0

(a) Find the y-coordinates of the two points on the curve where v — 1. (3 marks)
. . dv vy — 6x
(b (1) Show that — == . (6 marks)
dv 2y —x
(1) Find the gradient of the curve at each of the points where x = 1. (2 marks)
(111)  Show that, at the two stationary points on the curve. B —5=0. (3 marks)
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The curve € has equation

Y (27102 - 39T W) =y - Bx
.13/11 2 ‘-I-'d-'g‘}

dx° - -4y +2'=0

The point P with coordinates (- 2. 4) lies on (. 2912 -Sd 2y
(a) Find the exact value of o at the point P, Ar (-2, L") d@/j,x # 16 = C—IG)
dx GIenNL-"v g +8

16\nL-40  Z2in2~§
(b) Find the y coordinate of 4, giving your answer in the form p + qIn2, where p and g
are constants to be determined.

The normal to € at P meets the v-axis at the point A.
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6 A curve s defined by the equation 2y + ¢* v — v2 4 ', where C is a constant

|
T'he pont !’( 1. —) hies on the curve, ) =
{g) v imE . GEE

y lc__!i) F e_:.
(a) Find the exact value of C (1 mark)
_ dy ) .
(b) Find an expression for d_ m terms ol v and v (7 marks)
1
_ [ .
(c) Venty that I‘( ks -) I8 @ stationary point on the curve. (2 marks)
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6 A curve is defined by the equation sin 2.x + cosy = V3.
(i) Verify that the point P(—é—rr. é:r] lies on the curve. [1]

Y curve .
Sin g + cosT/g = 43 PR v

d '
(ii) Find ﬁ in terms of x and y.

Hence find the gradient of the curve at the point P. [5]
2co52x — Sy (@4,) =0
dy - 2.co8Lx
/d‘! Ay

dy = ‘2 cos % = ,_J._— = 2.
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