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QU ESTION ONE ASSESSOR’S

USE ONLY
. . 2 5
(a) Differentiate y = (3x— X ) .

You do not need to simplify your answer.

(b) Find the gradient of the tangent to the curve y = 3sin2x + cos2x at the point where x = %

You must use calculus and show any derivatives that you need to find when solving this
problem.

(c) Find the value of x for which the graph of the function y = has a stationary point.

1+Inx

You must use calculus and show any derivatives that you need to find when solving this
problem.
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(d) A curve has the equation y = x> cosx. AssEssoR's

Show that the equation of the tangent to the curve at the point (7[,—7[2) is

y+2nx=nm"

You must use calculus and show any derivatives that you need to find when solving this
problem.
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(e) A cylinder of height 4 and radius r is inscribed, as shown to the
right, inside a sphere of radius 20 cm.

Find the maximum possible volume of the cylinder.

You must use calculus and show any derivatives that you need to
find when solving this problem.

You do not need to prove that the volume you have found is a
maximum.
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QU ESTION TWO ASSESSOR’S

USE ONLY

tanx

3
X

(a) Differentiate y=

You do not need to simplify your answer.

(b) The value of a car is modelled by the formula
V=17000e 92"+ 2000e %+ 500 for 0 <¢<20

where V is the value of the car in dollars ($), and 7 is the age of the car in years.

Calculate the rate at which the value of the car is changing when it is 8 years old.

You must use calculus and show any derivatives that you need to find when solving this
problem.
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(c¢) Find the x-coordinates of any stationary points on the graph of the function ASSESSOR'S
f(0)=(2x=3)e""

You must use calculus and show any derivatives that you need to find when solving this
problem.

(d) Arocket is fired vertically upwards. Its height above the launch point is given by the formula
h(t) = 4.8t2, where h is the height in metres, and ¢ is the time in seconds from firing.

A 500 m

www.airspacemag.com/as-next/milestone-180968351/

An observer at point A is watching the rocket. She is at the same level as the launch point of
the rocket, and 500 m from the launch point.

Find the rate at which the angle of elevation at A of the rocket is increasing when the rocket is
480 m above the launch point.

You must use calculus and show any derivatives that you need to find when solving this
problem.
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(e) A curve is defined by the parametric equations x = In(f) and y = 6¢> where ¢ > 0.

. . . d’
The point P lies on the curve, and at point P, —)2} =2.
dx
Find the exact coordinates of point P.

You must use calculus and show any derivatives that you need to find when solving this
problem.
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QUESTION THREE ASSESSOR'S

USE ONLY
(a) Differentiate y = 3ln(x2 — 1).

You do not need to simplify your answer.

(b) For what value(s) of x does the tangent to the graph of the function
f(x)= 2x—2\/;, x>0, have a gradient of 1?

You must use calculus and show any derivatives that you need to find when solving this
problem.
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(c) The normal to the graph of the function y=+/2x+1 at the point (4,3) intersects the x-axis at
point P.

e

Find the x-coordinate of point P.

You must use calculus and show any derivatives that you need to find when solving this
problem.

Question Three continues
on the following page.
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(d)

10

. 1 . .
The graph of the function y = 3 +x, x # 3, has two stationary points.
x—

Find the x-coordinates of the stationary points, and determine whether they are local maxima
or local minima.

You must use calculus and show any derivatives that you need to find when solving this
problem.
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(e) A curve has the equation y= (3x + 2)6*2)‘. ASEONLY

2

Prove that d y+4%+4y20.

a?

You must use calculus and show any derivatives that you need to find when solving this
problem.

Calculus 91578, 2020



91578

QUESTION
NUMBER

12

Extra paper if required.
Write the question number(s) if applicable.
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