Mathematics Specialist Units 3 & 4 Revision Series 16 [mplicit Differentiation

16 Implicit Differentiation

Calculator Free

1. [14 marks: 5, 3, 6]

i 2 2 .
(a) Given (1 +xy ) +cos (x +y) =0, find dy/dx.

(b) Givenf(x)= 3%, find f'(x).

(c) Consider the curve with equation 2y3 — 312 -3x* = 12x = 9. Find the equation
of the tangent to the curve that is parallel to the y-axis. -
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2. [7 marks: 4,3] [TISC]

(@) Given thaty = 1/ —1—}:—2—; , use logarithmic differentiation to
X
dy

find an expression for T in terms of x and y.
%

(b) Find the equation of the line which is perpendicular to the tangent to this curve
at the point (2, 1).

3. [8 marks: 5, 3]

1+ cos(x)
1-sin(x)

dy

find an expression for o in terms of x and y.
e

(@) Giventhaty= , use logarithmic differentiation to
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3. (b) Find the equation of the tangent to this curve at the point where x = 0.

4. [10 marks: 3, 3, 4] [TISC]

A curve has equation given by F+xy=y-5.
dy

(a) Find = in terms of x and y.
X

(b) The tangent to the curve at the point P (p, q) is parallel to the line y = x +5.
Show that g = 3p.

(c) Hence, or otherwise, find the coordinates of the point(s) on the curve

with gradient 1.
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5. [9 marks: 4,1, 4] [TISC]

A curve has equation —2x + 4y — ¥ -2y =0.

\ | dy _ 2(1+xy)
Show that -~ = ———2"—,
(@) Show tha & Az -3y

(b) Find (if possible) the gradient of the tangent to the curve at the point (1, 1).

(¢) Find the equation of the tangent(s) to the curve at the point where y = 1.
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o, [8 marks: 3, 2, 3] [TISC]

A curve has equation \/x+ ¥ =X

' d
() Find an expression for -}
tay

(b) Show that the tangent to this curve at the point (2, 2) is 3x ~ y = 4.

(c) Find the point(s) (a, b) on the curve, where  and b are jnfegers,
such that the gradient of the curve is 1. Justify your answer.
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7. [8 marks: 4, 4] (TISC]

T
A curve has equation sin(xy) = —cos(x) for0<x< % and ) <y<0.

dy

(a) Find an expression for d—

(b) Show that the tangent to this curve at the point where y =0

has equation y = zx -1,
T

8. [7 marks: 4, 3] [TISC]

(a) Consider the curve with equation In (y + 1) =x i , show that 4 _ _y_(y_"'_l_)__ 5
dx  1-x(y+1)
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8. (b) Find the equation of the line passing through the point (1, 1) and parallel to
the tangent to this curve at the point (In 2, 1).

9. [8 marks: 5, 3] [TISC)
A curve has equation curve x*y + \/3+y* =3,

(a) Find the equation of the tangent to this curve at the point (-1, 1).

(b) Use the method of incremental change to find the change in iy when x
changes from ~1.00 to —1.01.
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