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Task one

In this task | was asked to create a method that could calculate the distance between a point on two
vectors in both squared space and regular space.

To get the distance between the two points in regular space firstly, | needed to take the X Y Z co-
ordinates of each point and subtract them from each other respectively and sum them together,
followed by a square root the get the distance in regular space.

For example:

If Vectorl had the X Y and Z co-ordinates of 1 2 3 respectively and Vector2 had the co-ordinates of 2
3 4, | would need to do the following calculation:

(1—2)"2 + (2 — 3)"2+ (3 —4)"2 which equals 3, | would then need to square root the

outcome of the sum.

V3 =1.73205

Finding the squared Space calculation is very similar, the only difference being you don’t square root
at the end of the calculation before you return the value.

(1—=2)"2 4+ (2 -3)"2+ 3-4)"2=3

Testing

Test

Projected Outcome

Actual Outcome

First, A test will be
performed to test
whether the initial
equation of vl.x—
v2.xand so on is
correct.

The sum of the
calculated value
should equal 3 before
being square rooted.

Test to see if the
square rooted value is
equal to the project
previously stated
about.

The outcome of the
distance in regular
space should be
equal to 1.7.

2 in Regular

Correct Return value
for Squared space

Should be equal to 3
once again.

e in Regular Sp

Space
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Task two

In this task | was asked to create a new class and a method that could calculate the normal of the
plane normal vector and create a method that calculates the distance of a point from the plane.

For the first step | needed to calculate the normal of the plane:

I did this by dividing each XY and Z co-ordinate by 1:

x=1/v3.x
y=1/v3y;
z=1/v3.z;

After | found the normal, | then needed to calculate the distance from the point off the plane to a
point on the plane. | did this by subtracting the X Y and Z co-ordinates from each other. This is like
the point-to-point distance test above.

However, when | have found the distance, | then need to subtract the normal from the distance
between the two points.

The final step is to perform a dot product calculation and a square root to find the final value in
regular space.

After this is complete, | then needed to write a simple if statement to detect whether the point had
collided with the plane, is on the plane or if it had not collided with the plane.

Testing
Test Projected Outcome
Testing the if There should be no
statement for a point | collision detected if
off the plane the distance is more
than 0.
Testing the if There should be a
statement for a point | collision detected if
on the plane the distance is equal
to 0.
Testing the if There should be a
statement for a point | collision detected if
through the plane the distance is less
than 0.
Task three

For this task | needed to create a new method and class for sphere-to-sphere collision.
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To do this | coded a point-to-point distance check as | did before by subtracting the X Y and Z co-
ordinates of each sphere. however, to detect whether if the spheres had collided or not, | needed to
have the sum of the radii of both spheres.

Ithen coded a simple if statement to determine whether the sum of the radii was bigger than the
distance between the spheres. If the sum was bigger than the distance there had been a collision, if
the distance was bigger there is no collision and if the distance is equal the spheres are touching but
not clipping.

Testing
Test Projected Outcome Actual Outcome
Test if the distance There should be no collision Sphere distance
between the centre detected. There

points of the spheres is
bigger than the sum of
the radii with a sum of .
Test if the distance The spheres should be
between the centre touching but not clipping
points of the spheres is
equal to the sum of the

radii.
Test if the distance There should be a collision
between the centre detected. re was collision.

points of the spheres is
less than the sum of the
radii.

Task four

For this task | took the previous point to plane calculations that | made and offset it with the radius
of a sphere to create a sphere-to-plane collision test.

I then needed to make an if statement to see whether the distance between the sphere centre and
the plane is larger than the radius of the sphere.

Testing
Test Projected Outcome Actual Outcome
Test to check if the There should be a no
distance from the collision detected.

sphere centre point to
the plane is larger
than the radius of the
sphere.
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Test to check if the
distance from the
sphere centre point to
the plane is equal to
the radius of the
sphere.

The Sphere should be
touching the plane but
not clipping

Test to check if the
distance from the
sphere centre point to
the plane is less than
the radius of the
sphere

The sphere has
collided with the
plane.
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