(E/P) 8

(E/P) 9

A curve has the equation y = sin 5x + cos 3x. Find the equation of the tangent to the curve at
the point (m, —1). (4 marks)

A curve has the equation y = 2x? — sin x. Show that the equation of the normal to the curve at
the point with x-coordinate 7 is

X+@r+ y-n@x2+2r+1)=0 (7 marks)

(E/P) 9

(E/P) 10

Prove that the derivative of ¢** is a* k In ¢. You may assume that the derivative of e** is ket*.

(4 marks)

f(x)=e*=In(x) +4, x>0
a Find {"(x). (3 marks)
The curve with equation y = f(x) has a gradient of 2 at point P. The x-coordinate of P is a.
b Show that a(e* — 1) = 2. (2 marks)
A curve C has equation

y=5sin3x+2cos3x,-r=sxy=7
a Show that the point P (0, 2) lies on C. (1 mark)
b Find an equation of the normal to the curve C at P. (5 marks)

The point P lies on the curve with equation y = 2(3%). The x-coordinate of Pis 1.
Find an equation of the normal to the curve at the point P in the form y = ax + b, where @ and
b are constants to be found in exact form. (5 marks)

The curve C has equation x = 4 cos 2y.

a Show that the point Q (2. %) lies on C. (1 mark)
b Show that d—‘ A, t 4 ks
ow tha d.\'-_4\f§a 0. (4 marks)
¢ Find an equation of the normal to C at Q. Give your answer in the form ax + bx + ¢ = 0,
where a, b and ¢ are exact constants. (4 marks)

Y . . 1 = — - :
The curve C has equation ) G_an'¥*2

The point 4 on C has x-coordinate 3.
Find an equation of the normal to C at 4 in the form ax + by + ¢ = 0, where «, b and
¢ are integers. (7 marks)

Find the exact value of the gradient of the curve with equation y = 3*' at the point with
coordinates (1, 3). (4 marks)




6 A curve C has equation y = x2cos (x?). Find the equation of the tangent to the curve C at the
E 1 \",i
2" 8

point P ( ) in the form ax + by + ¢ = 0 where @, b and ¢ are exact constants. (7 marks)

7 Given that y = 3x%(5x — 3)?, show that

dy
—=Ax(5x-3)"(Bx + C)
dx

where n, A, B and C are constants to be determined. (4 marks)

3+2y

8 The curve C has equation x =

a Find the coordinates of the point P where the curve cuts the x-axis. (1 mark)

b Find an equation of the normal to the curve at P, giving your answer in the form y = mx + ¢,
where m and ¢ are integers to be found. (6 marks)

<\

10 A curve C has equation y = (\.;c_;ﬁ. x#2,
a Show that

dy  Ae*(Bx-C)
dy~ (x=2P

where A, B and C are integers to be found. (4 marks)
b Find the equation of the tangent of C at the point x = 1. (3 marks)

11 Given that

o >
f(x) = 2x 6x

¥+5 T4 Txe 10"

>0

W) -
a show that f(x) = e (4 marks)

4

b Hence find '(3). (3 marks)

12 The diagram shows a sketch of the curve with equation A
y = f(x), where

2 cos 2x

2-x

JO0<x<n

f(x) =

The curve has a maximum turning point at 4 and a
minimum turning point and B as shown in the diagram. .

a Show that the x-coordinates of point 4 and point B 0 \/
are solutions to the equation tan 2x = % (4 marks) 3

~

b Find the range of f(x). (2 marks)




5 The curve C has equation
1

Ys——— DS
T cosxsmx

a rm dx

b Determine the number of stationary points of the curve C.

(4 marks)
(2 marks)

. . . W e .
¢ Find the equation of the tangent at the point where x = 7> giving your answer in the

form ax + by + ¢ = 0, where a, b and ¢ are exact constants to be determined. (3 marks)
11 a Curve C has equation x = (arccos y)>. Show that
dy V1 —cos?vx
ax W (5 marks)
12 Given that x = cosec Sy,
dy
a find R in terms of y. (2 marks)
dy .
b Hence find y in terms of x. (4 marks)
7 A curve has parametric equations
x=2sin’t, y=2cott, 0<t¢ <%
: . dy .
a Find an expression for dx in terms of the parameter 7. (4 marks)
b Find an equation of the tangent to the curve at the point where ¢ = % (4 marks)
8 The curve C has parametric equations
x=4sint, ¥y = 2cosec 21, 0=
The point A4 lies on C and has coordinates
a Find the value of r at the point 4. (2 marks)
The line /is a normal to C at A.
b Show that an equation for /is 9x — 6y — 103 = 0. (6 marks)
9 The curve C has parametric equations
x=£+t, y=£-10t+5 teR
where 7 is a parameter. Given that at point P, the gradient of C'is 2,
a find the coordinates of P (4 marks)
b find the equation of the tangent to C at point P (3 marks)
¢ show that the tangent to C at point P does not intersect the curve again. (5 marks)

Problem-solving

Substitute the equations for x and y into the equation of your tangent,
and show that the resulting quadratic equation has no real roots.



EP) 10

The curve C has parametric equations

x=2sint, y=v2cos2t, 0<t<m
s ; dy .
a Find an expression for P terms of 7. (2 marks)

The point A4 lies on C where = % The line /is the normal to C at 4.

b Find an equation for / in the form ax + by + ¢ = 0, where a. b and ¢ are exact constants
to be found. (5 marks)

¢ Prove that the line / does not intersect the curve anywhere other than at point 4. (6 marks)

A curve has parametric equations

x=cost, y= %sin 2t, 0=st<2m

dy
a Find an expression for K in terms of 1. (2 marks)

b Find an equation of the tangent to the curve at point A where 1 = (4 marks)

The lines /; and /; are two further distinct tangents to the curve. Given that /, and /, are both
parallel to the tangent to the curve at point 4,

A

¢ find an equation of /; and an equation of /, (6 marks)

A curve Cis described by the equation
22+ 3)2—x+6xy+5=0
Find an equation of the tangent to C at the point (1, -=2), giving your answer in the form
ax + by + ¢ =0, where a, b and c¢ are integers. (7 marks)

A curve C has equation
¥=y-2xy

)

dy
Find the exact value of d_\ at the point on C with coordinates (2, -3). (7 marks)

Find the gradient of the curve with equation
In ()?) = %.\' In(x-1), x>1, y>0

at the point on the curve where x = 4. Give your answer as an exact value. (7 marks)

A curve C satisfies sinx + cosy = 0.5, where -r<x<7mand -t <y <.

dy
a Find an expression for a (2 marks)
b Find the coordinates of the stationary points on C. (5 marks)

The curve C has the equation ye=3* — 3x = 2.

dy
a Find E—\- in terms of x and y. (5 marks)
b Show that the equation of the tangent to C at the origin, O, is y = 3x. (4 marks)

A curve C has equation
y=3xInx-2x+5x>0

Show that the curve C is convex for all x = e~1. (5 marks)



