12

8
y
A
y= X3 +4x3
A(1,5)
N B(16,5)
—>
5 X
1 1
The diagram shows the curve with equation y = x2 + 4x 2. The line y = 5 intersects the curve at the
points A (1, 5) and B (16, 5).
(a) Find the equation of the tangent to the curve at the point A. [4]
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The diagram shows part of the curve with equation y = . The point 4 on the curve has
coordinates (%, 6).

(a) Find the equation of the tangent to the curve at 4. Give your answer in the form y = mx+c. [4]

| © UCLES 2024 % 9709/11/0/N/24 I

www.pastpaperpenguin.com

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



16

11
y
A 1 7 1
y=sx+ 5 —
2 10 (x— 2)%
A3, %)
2
The diagram shows the line x = %, part of the curve y = %x + 17—0 - - and the normal to the curve
(x—2)3

at the point A (3, g)
(a) Find the x-coordinate of the point where the normal to the curve meets the x-axis. [5]

© UCLES 2021 9709/12/0/N/21

www.pastpaperpenguin.com



11 The equation of a curve is y = 2¢/3x + 4 — x.

(a) Find the equation of the normal to the curve at the point (4, 4), giving your answer in the form
y=mx+c. [5]
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y=9%-(2x+ 1)%

B(7%.33)

o

3
y=9x—-(2x+1)2.

[

\ » X

(b) Verify that the line AB is the normal to the curve at A. [3]
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5 A curve has the equation y =

2% -5
Find the equation of the normal to the curve at the point (2,1), giving your answer in the form
ax+by+c = 0, where a, b and c are integers. [6]
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10 The equation of a curve is y = (S—Zx)%+5 for x < %

(b) Point 4 on the curve has y-coordinate 32. Point B on the curve is such that the gradient of the curve

at Bis —3.

Find the equation of the perpendicular bisector of 4B. Give your answer in the form

ax+by+c = 0, where a, b and c are integers. [6]
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The diagram shows part of the curve y = 9 The points (1, 6) and (3, 2) lie on the curve. The shaded
%
region is bounded by the curve and the lines y =2 and x = 1.

(b) The tangent to the curve at a point X is parallel to the line y + 2x = 0. Show that X lies on the
line y = 2x. [3]
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The diagram shows part of the curve y = ") and the line 2y + x = 8, intersecting at points A and B.
X

The point C lies on the curve and the tangent to the curve at C is parallel to AB.

(a) Find, by calculation, the coordinates of A, B and C. [6]
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11

The equation of a curve is
y=kvdx+1-x+5,

where k is a positive constant.

(¢) Given that k = 10.5, find the equation of the normal to the curve at the point where the tangent
to the curve makes an angle of tan~'(2) with the positive x-axis. [4]
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A(l,4)
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The diagram shows part of the curve with equation y = W and parts of the linesx=1and y = 1.
x —

The curve passes through the points A (1, 4) and B, (%, 1).
(b) A triangle is formed from the tangent to the curve at B, the normal to the curve at B and the

X-axis.

Find the area of this triangle.
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