Differentiation and Integration — 2020 AS

1. Nov/2020/Paper_9709/11/No.2

The equation of a curve is such that % = ( l%)z + x. It is given that the curve passes through the
x =3

point (2, 7).

Find the equation of the curve. [4]




2. Nov/2020/Paper_9709/11/No.3

Air is being pumped into a balloon in the shape of a sphere so that its volume is increasing at a constant

rate of 50cm3s™!.

Find the rate at which the radius of the balloon is increasing when the radius is 10 cm. [3]




3.

Nov/2020/Paper_9709/11/No.6

The equation of a curve is y =2 + V25 —x2.

Find the coordinates of the point on the curve at which the gradient is %.

(3]



4. Nov/2020/Paper_9709/11/No.7
The point (4, 7) lies on the curve y = f(x) and it is given that '(x) = 6x

1 _3
o4t

(a) A point moves along the curve in such a way that the x-coordinate is increasing at a constant rate
of 0.12 units per second.

Find the rate of increase of the y-coordinate when x = 4. [3]

(b) Find the equation of the curve. [4]




5.

Nov/2020/Paper_9709/12/No.10

P =
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0 M >
The diagram shows part of the curve y = m —x and its minimum point M, which lies on the
X-axis.
(a) Find expressions for dy & and J rdx [6]
P O da2 ydx.

(b) Find, by calculation, the x-coordinate ofc 0 [2]

Q”Q

%

*
(c) Find the area of aded region bounded by the curve and the coordinate axes. 2]



6. Nov/2020/Paper_9709/13/No.2

2
The function f is defined by f(x) = W for x > -2.
X+

(a) Find -[:O f(x) dx. [3]

d
(b) The equation of a curve is such that ay = f(x). Itis given that the p (=1, =1) lies on the

curve. q
Find the equation of the curve. * [2]
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7. Nov/2020/Paper_9709/13/No.8

1
The equation of acurve is y =2x + 1 + a1 for x > —%.
dy . d?
(a) Find E} and EJZ’ [3]

(b) Find the coordinates of the stationary point and determine the nature of tationary point. [5]




8.

Nov/2020/Paper_9709/13/No.10
1 1
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A curve has equation y = —x2 +x 2 + 2 where x > 0 and k is a positive constant.

(a) Itis given that when x = i, the gradient of the curve is 3.

Find the value of k.

k2

(b) Itis given instead that J.

152
Hk

k2

Find the value of k.

Q”Q’b
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9.

June/2020/Paper_9709/11/No.9
The equation of a curve is y = (3 — 2x)° + 24x.

2

(a) Find expressions for ;% and % [4]
(b) Find the coordinates of each of the stationary points on the curve. [3]

[2]

(¢) Determine the nature of each stationary point. ‘\

Q”Q’b




10. June/2020/Paper_9709/11/No.11

(0]

8
The diagram shows part of the curve y = > and the line 2y + x = §, inter g at points A and B.

X+
The point C lies on the curve and the tangent to the curve at C is paralle
‘\

(b) Find the volume generated when the shaded ye€gion, bounded by the curve and the line, is rotated

through 360° about the x-axis. 0 6]

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

%
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11. June/2020/Paper_9709/12/No.3
A weather balloon in the shape of a sphere is being inflated by a pump. The volume of the balloon is
increasing at a constant rate of 600 cm? per second. The balloon was empty at the start of pumping.

(a) Find the radius of the balloon after 30 seconds. [2]

(b) Find the rate of increase of the radius after 30 seconds. [3]
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12. June/2020/Paper_9709/12/No.8

» -

(1.6)

(3.2)
(ls 2) 6

6 L/
The diagram shows part of the curve y = —. The points (1, 6) a@ lie on the curve. The shaded
X

region is bounded by the curve and the lines y = 2 and x

(a) Find the volume generated when the shaded regio, ted through 360° about the y-axis. [5]

point X is parallel to the line y + 2x = 0. Show that X lies on the
[3]

(b) The tangent to the
line y = 2x.

%
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13. June/2020/Paper_9709/12/No.10
The equation of a curve is y = 54x — (2x — 7).

., dy d2y
a) Find — and —. 4
(a) G nd 5 [4]
(b) Find the coordinates of each of the stationary points on the curve. [3]

<
.@,9

(¢) Determine the nature of each of the stationary pointxo [2]

Q”Q’b
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14. June/2020/Paper_9709/13/No.2

i
The equation of a curve is such that — = 3x2 — 3x 2. Itis given that the point (4, 7) lies on the curve.

&le

Find the equation of the curve. [4]
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15. June/2020/Paper_9709/13/No.6
A point P is moving along a curve in such a way that the x-coordinate of P is increasing at a constant

1
rate of 2 units per minute. The equation of the curve is y = (5x —1)2.

(a) Find the rate at which the y-coordinate is increasing when x = 1. [4]

(b) Find the value of x when the y-coordinate is increasing at % units per minute. [3]
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16. June/2020/Paper_9709/13/No.11
y
A

y=x> = 2bx% + b%x

N
\
=

O

The diagram shows part of the curve with equation y = x> — 2bx? + b%x and the line OA, where A is
the maximum point on the curve. The x-coordinate of A is @ and the curve has a minimum point at
(b, 0), where a and b are positive constants.

(a) Show that b = 3a. [4]

qo

(b) Show that the area of the shaded region between the li@he curve is ka*, where k is a fraction

’ o
Q°o
Q@
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17. March/2020/Paper_9709/12/No.3

y
A
5 /
y=x2+1
1 -
0 >
The diagram shows part of the curve with equation y = x>+ 1. The s region enclosed by the

curve, the y-axis and the line y = 5 is rotated through 360° about th

<
Find the volume obtained. ‘\ [4]

Q”Qe
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18. March /2020/Paper_9709/12/No.4

A curve has equation y = x2-2x—3. A point is moving along the curve in such a way that at P the
y-coordinate is increasing at 4 units per second and the x-coordinate is increasing at 6 units per second.

Find the x-coordinate of P. [4]
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19. March /2020/Paper_9709/12/No.10
d 1
The gradient of a curve at the point (x, y) is given by ay =2(x+ 3)Z —x. The curve has a stationary

point at (a, 14), where a is a positive constant.

(a) Find the value of a. [3]

(b) Determine the nature of the stationary point. [3]

(¢) Find the equation of the curve.

(4]
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