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6.

The parametric equations of the curve C are

-2 _
x—t,y—4t.

(a)  Show that the tangent to C at the point P with parameter p has equation

y==2p%x+ 8p. [4]

(b) The tangent to C at the point P passes through the point (2, 3). Show that P can be one of
two points. Find the coordinates of each of these two points. [4]
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4.

The curve C has the parametric equations
x =3cost, y =4sint.
The point P lies on C and has parameter p.
(a)  Show that the equation of the tangent to C at the point P is
(3sinp)y + (4cosp)x — 12 =0. [5]
(b) The tangent to C at the point P meets the x-axis at the point 4 and the y-axis at the
point B. Given that p =7

6
(i) find the coordinates of 4 and B,

(i) show that the exact length of ABis 2419 . [4]
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6.

The parametric equations of the curve C are x = 12, y = 21.
(a)  Show that the normal to C at the point P with parameter p has equation
ytpx=p+2p 5]
(b) Thenormalto C at the point P intersects C again at the point with parameter 3.
(i) Show that p*—7p-6=0.

(i)  Hence show that P can be one of two points. Find the coordinates of each of these
two points. [6]
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6.

The curve C has the parametric equations

x=at,y=

s

b
1

where a, b are positive constants.
The point P lies on C and has parameter p.

(a)  Show that the equation of the tangent to C at the point P is
ap*y + bx —2abp = 0. [5]
(b)  The tangent to Cat the point P meets the x-axis at the point 4 and the y-axis at the point

B. Find the area of triangle AOB, where O denotes the origin. Give your answer in its
simplest form. [3]

(¢) The point D has coordinates (2a, b). Show that there is no point P on C such that the
tangent to C at the point P passes through D. [3]
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6. The curve C has the parametric equations x = 2z, y = 5¢3. The point P lies on C and has
parameter p.

(@) Show that the equation of the tangent to C at the point P is
2y = 15p*x = 20p°. [4]

(b) The tangent to C at the point P intersects C again at the point 0(2¢, 54°). Given that
p = 1, show that ¢ satisfies the equation

q3—3q+220.

Hence find the value of ¢. [5]
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6. The parametric equations of the curve C are x = a2, y = 2at, where a is a positive constant. The
points P and Q lie on C and have parameters p and ¢ respectively.

(a) Simplifying your answer in each case, find
(i) the gradient of the tangent to C at the point P,

(ii) the equation of the tangent to C at the point P. [4]

(b) (i) Find an expression, in its simplest form, for the gradient of the line PQ.

(i)  Explain how you could use the answer of (b)(i) to derive the gradient of the tangent
to C at the point P. [4]
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5. The parametric equations of the curve C are
" = i ) =
Y= 4¢.
(@) Show that the tangent to C at the point P with parameter p has equation
3y =—4dp2x + 24p. [4]

(b) The tangent to C at the point P passes through the point (1, 9). Show that P can be one
of two points. Find the coordinates of each of these two points. [4]
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6. The curve C has the parametric equations x = a2, y = b3, where a, b are positive constants.
The point P lies on C and has parameter p.

(@) Show that the equation of the tangent to C at the point P is
2ay = 3bpx — abp3. [5]
(b) The tangent to C at the point P intersects C again at the point with coordinates (4a, 8b).
Show that p satisfies the equation
pP-12p+16=0.

Hence find the value of p. [5]
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6. The curve C has the parametric equations
s z12 y=4r

The point P lies on C and has parameter p. Find and simplify the equation of the tangent to C at
the point P. [4]
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6. The parametric equations of the curve C are
x=2r+1, y=t1>+3.
(a) Show that the tangent to C at the point P with parameter p has equation
px—y=p>+p-3. [4]

(b)  The tangent to C at the point P passes through the point (2, —3). Given that the point P is
in the second quadrant, find the equation of the tangent. [4]
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6. The parametric equations of the curve C are

1 2
== =12 .
X e y

(a)  Show that the tangent to C at the point P with parameter p has equation
y+2plx=3p*=0. [4]

(b) The tangent to C at the point P intersects the x-axis at A and the y-axis at B. Show
that PB = 2PA. [5]
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6. The parametric equations of the curve C are x =27, y =12,
(a)  Show that the normal to C at the point P with parameter p has equation
x+py=pi+2p. [4]

(b)  The normal to C at the point P intersects the x-axis at A and the y-axis at B. Given that O is
the origin and OA = 20B, find the value of p. [4]
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5. The parametric equations of the curve C are x = 4sinZ, y = cos2¢.
(a) Find % , simplifying your answer as much as possible. [6]
(b)  Show that the equation of the tangent to C at the point P with parameter p is

xsinp +y =1 + 2sin’p. [3]
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5. The parametric equations of the curve C are x = %, y = £>. The point P has parameter p.
(a)  Show that the equation of the tangent to C at the point P is 3px — 2y = p°. [4]

(b)  The tangent to C at the point P 1ntersects C again at the point Q(¢°>, ¢°). Given that p = 2,
show that ¢ satisfies the equation ¢*— 3¢ + 4 = 0 and determine the value of g. [5]




