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(b) The graph of the function y = f(x) below is symmetrical about the y-axis. The areas of the shaded
regions are given.

Find fs F(x)dx.
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(d) The graph below shows part of the function y =

3x-2

> <

Find the value of k such that the shaded region has an area of 8.

You must use calculus and show the results of any integration needed to solve the problem.
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() The graph below shows the functions y=(e")* and y=3¢*+10.

Find the exact value of the shaded area.

You must use calculus and show the results of any integration needed to solve the problem.
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dy 1
(¢) Consider the differential equation — = ————, where x > 1.
dx 332 (x-1)°

Given that y = —1 when x = 2, find the value(s) of x which give a y value of 1.

You must use calculus and show the results of any integration needed to solve the problem.
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(e) A cylindrical tank of height 150 cm is originally full of oil.
The tank starts to leak out of a hole in its side.
The height £, in cm, of the oil left in the tank after it has been leaking for # minutes can be modelled

dh -1
by the differential equation @ = ”y (h—6Y.

Find how long it takes for the oil in the tank to be 15 cm above the bottom of the tank.

You must use calculus and show the results of any integration needed to solve the problem.
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(b) The gradient function of a curve is % = %
x

(1)  Find the equation of the curve if it passes through the point (1,3).

You must use calculus and show the results of any integration needed to solve the problem.
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(1))  Find the area enclosed by the curve, the x-axis, and the lines x = 1 and x = 2.

You must use calculus and show the results of any integration needed to solve the problem.
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(¢) An object’s motion can be modelled by the differential equation a(f) = 2 — sin2¢, where > 0.
a is the acceleration of the object, in m s

and 7 is time in seconds.

At 1 =0, the object has a velocity of 1 m s and a displacement of 3 m.

‘What is the displacement of the object at time 7 = 5?

You must use calculus and show the results of any integration needed to solve the problem.
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(¢) The diagram below shows the graph of a curve y = f(x),

which satisfies the differential equation % = 2

0.5x °

-1

3 Q
Points P and Q are the points on the graph of the curve that have x-coordinates of 3.

‘What is the vertical distance between points P and Q?

You must use calculus and show the results of any integration needed to solve the problem.




image14.png
d )
(¢) Consider the differential equation Ey e X
y

3
Given that y = 2 when x = ?” , find the value(s) of y when x = 7.

You must use calculus and show the results of any integration needed to solve the problem.
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(e) Consider the differential equation ta.nxay ke x ,0<x< E
y

Given that y =2 when x = %, find the value(s) of y when x = %

You must use calculus and give the results of any integration needed to solve this problem.
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() If%:\/;-cos4xandy:1whcnx:%, find the value of y when x:%.

You must use calculus and show the results of any integration needed to solve the problem.
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(b) If:—y:c()SZxandy:lwhcnx:%,ﬁnd the value ofywhenx:%.
x

You must use calculus and give the results of any integration needed to solve this problem.
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(e) The rate of change of quantity N at any instant is given by the differential equation:

dN
—=kN
dt

If N has positive values N, and N, at times ¢, and 2¢, respectively, prove that
N.
k= lln —2
tl Nl

You must use calculus and show the results of any integration needed to solve the problem.
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(b)  Solve the differential equation % =4sec’ 2x, given that when x = %, y
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+«/_and y(1)=2, find y(4).
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1
(b)  Solve the differential equation a =¥+, given that whenx =1,y =2.
Y
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(d)  Solve the differential equation Ey =208% ——— given that y =0 when x = Z
e’

You must use calculus and show the results of any integration needed to solve the problem.
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(d) Solve the differential equation ﬂ \/_ given that when x =4, theny = 1.

You must use calculus and show the results of any integration needed to solve the problem.
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(e) yand 1 satisty the differential equation % =kcos0.5txe™*, 0<1<5.

Given that when 7= 0, y = 8, and that when 7 =2, y = 12, find the value of y when 7 = 5.

You must use calculus and show the results of any integration needed to solve the problem.
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d 7
y_cosxandy 1when x n,ﬁndthevalueofywhenx:—n.
dx 3y 6 6
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You must use calculus and give the results of any integration needed to solve this problem.
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dy ysinx

() If secx-a =e and y = —1 when x = 0, find the value of y when x = g
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dy 2
(b) Solve the differential equation ay =—, given that whenx =1,y = 3.
X
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dy e
() If & 4y and y = 4 when x = 0, find the value of y when x = 2.
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(d) Inthe town of Clarkeville, the rate at which the population, P, of the town changes at any
instant is proportional to the population of the town at that instant.

(1)  Write a differential equation which models this situation.
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(i) At the start of 2000, the population of the town was 12 000.
At the start of 2010, the population of the town was 16 000.

Solve the differential equation in (i) to find the population the town will have at the start
of 2025.

You must use calculus and give the results of any integration needed to solve this
problem.
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(b) Solve the differential equation %

6x* —6x, given that when x = 2, y = 10, a_ndjx

8.
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It

dy _3Wx

dx 2y

and y = 5 when x = 4, find the value of y whenx = 9.
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(¢) An oven tray is taken from a hot oven and placed in a room that has a constant temperature of
20°C.

The rate at which the temperature of the oven tray changes at any instant is proportional to the
difference between the temperature of the oven tray and the room temperature at that instant.

(1)  Write a differential equation that models this situation.
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(i) The temperature of the oven tray is originally 220°C.
After 3 minutes its temperature is 100°C.
Solve the differential equation in (i) to find what the temperature of the oven tray will be
after a further 2 minutes.

Give the result of any integration needed to solve this problem.
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(d) A property owner assumes that the rate of increase of the value of his property at any time is
proportional to the value, $7] of the property at that time.

(i)  Write the differential equation that expresses this statement.
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(ii) The property was valued at $365 000 in May 2012, and at $382 000 in November 2013.

Solve the differential equation in (i) to find the price the owner would have paid in
May 2007 when he bought his house, given his assumption is accurate.
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(¢) Ben leaves his cup of coffee on the table to cool. The room’s temperature remains constant at
18°C.

The rate at which the temperature of the coffee changes at any instant is proportional to the
difference between the temperature of the coffee and the room temperature at that instant.

(i)  Write the differential equation that expresses this statement.
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(i) The temperature of the coffee when it is poured is 65°C.
After 2 minutes, its temperature is 62°C.
Ben can drink the coffee when its temperature is 54°C.

Solve the differential equation in (i) to find how long from when it was poured, that Ben
has to wait before he can first drink the coffee.
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(d)  Consider the differential equation

Given that y = 1 when x =2, find the value(s) of y when x

You must use calculus and show the results of any integration needed to solve the problem.
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(b)  Solve the differential equation j—‘ (4Y+1)":, where x 2 0. given that whenx = 6,y = 7.5.
¥

You must use calculus and show the results of any integration needed to solve the problem
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A cake factory has a container of liquid chocolate that is used in the manufacture of chocolate
cakes.

The liquid chocolate is pumped out of the container so that the rate of change of the volume of
liquid chocolate remaining in the container is proportional to the square of the volume of liquid
chocolate remaining.

After one hour of use on a particular day, the volume of chocolate remaining is p litres, where p
is a positive constant

4
After a further one hour, there are only < litres of chocolate remaining in the container.

Write a differential equation that models this situation, and solve it to calculate how much liquid
chocolate was in the container at the start of the day. giving your answer in terms of p.
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(¢)  Consider the differential equation

Given that y = 0 when x = 2, find the value(s) of y when x = 6.

You must use calculus and show the results of any integration needed to solve the problem.




image26.png
@ CADEMIC
A LLEY





image25.png




