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STUDENT INVESTIGATION /

VOLUME OF REVOLUTION
INVESTIGATION

STUDENT WORKSHEET

Setting up your Page

In order to take full advantage of Autograph’s unique 3D world, we first need
to set up our page correctly. We will do this at the start, and then use the same
page for the whole of the investigation.

Open up Autograph in Advanced Mode.
Open up a New 3D Graph Page.

Make sure you are not in Whiteboard Mode (there should not be a blue square ®
around the button).

Change the colour of the background to Light.

Change the position of the key to the right-hand side of the screen.
Click on the little arrow next to x-y-z Orientation.

Select x-y Orientation.

Edit the axes as follows:
x: Minimum: 0 Maximum: 4  Numbers: 1 Pips: 0.2
y: Minimum: -12 Maximum: 12 Numbers: 2 Pips: 1
z: Minimum: -12 Maximum: 12 Numbers: 2 Pips: 1
Remove all of the green ticks underneath Auto.
Note: You must ensure all the ticks under Auto are removed or Autograph will
attempt to re-scale your axes for you.

®
Rl Ao AIME

| é;/ﬁ& Still on the Edit Axes screen, click on the Options tab.
Under Axes, remove the tick next to Always Outside.

Click OK.

S2 Volume of Revolution Investigation Student Worksheet
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Your screen should hopefully look something like this:
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ACTIVITY 1

%- Enter the equation: y =ax + b

Still on the Add Equation screen, place a tick in the space next to Plot as 2D
equation.

Click on Edit Constants and change the value of a to 3 and the value of b to 0.

/ What will this line look like? Where will it cross the axes?

Click OK twice.

E TASK 1: Work out the area of the triangle which would be formed by the
x-axis, the line y = ax + b, and the line x = 3.

st p = bh
Hint: A = 5
4 )
\_ J

Autograph Activities Student Investigations for 16-19
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STUDENT INVESTIGATION  /
VOLUME OF REVOLUTION

INVESTIGATION

ANSWERS

Ey=ax+b
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Zqal Xx=3,y=9,2=0 Area 135

TASK 1: Area of triangle:

_bh _3x9 _
A=2=322-135

TASK 2: Using integration:

A=faxdx=[%] =2 -0=135

TASK 3: The solid formed will be a cone. The radius of the base is 9, and the
height is 3.

S2 Volume of Revolution Investigation Answers
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TASK 4: Volume of the cone:

3 3 3
V= "I y?dx = Tfj (3x)? dx = TT,[ 9x2 dx = m3xL = 81m
0 0 0

Status Box

I\/olume: g1, Area: 13.5

TASK 5: The ends of the cone would need to be switched around, so the
pointed end is at (3, 0), and the flat circular face is along the y-axis. The line

@ y = ax + b would need to have negative gradient, and cross the y-axis at (0, 9). ®
The values of a and b which give this area = -3, b =9, givingy = -3x + 9.

By =ax+b

Status Box rE
I I\/olume: 811, Area: 13.5

TASK 6: The solid formed will be a cylinder, with radius 4 and height/length 3.

Autograph Activities Student Investigations for 16-19
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