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Examples from the Vector module:

Question 3. Show by means of a diagram how the vector a + b is related to the vectors
aandb.

Answer 3.

Here are two vectors a and b. They can be combined like this:

In the first diagram, we imagine moving a little in the directim
vector a and a little in the direction of vector b simultaneously until

we get to the end of vector a + b, which we call the resultant of
aandb.

In the second diagram, we imagine moving just in the direction of
vector a and then follow this with a move just in the direction of
vector b and, of course, we end up with the same resultant vector
a+b.

Or like this: If you are familiar with the Scottish song ‘Loch Lomond’, one line

of which is ‘Ye'll tak’ the high road and I'll tak’ the low road’, we
can apply this to vectors. The ‘high road’ is the path along vector a
followed by vector b, while the ‘low road’ is the direct route a + b.
In vector speak, both paths are equivalent because you start in
a the same place and finish in the same place.
atb

| Sorry, I'm afraid | left my kilt at home!

normally easier to imagine the addition of vectors as illustrated in the

J It turns out that, so far as solving GCSE questions is concerned, it is
second diagram (high road and low road).

N
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Examples from the Vector module:

Question 23.

PQRSTU is a regular hexagon.

a) Express the following vectors in terms of a and b:

— > —> > —» —> —> —> —p —> —> —>
RS, ST, TU, UP, QT, RU, PQ+QR+RS+ST+TU+UP

Explain your last answer.

Answer 23. —
For the vector RS, we look around for a High Road

from R to S, but there is none that contains vectors
we know as we do not know vector PU.

So the solution is to construct a High Road by
forming a triangle from RS to the centre of the
hexagon.

a) O is the centre of the hexagon. The hexagon is regular, so OR =PQ and OS = QR.

—>
RS=-a+bhb

Continued on Next Page
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mmher ways of tackling this. You could, for instance, draw the diagonal Um

Because we are dealing with a regular hexagon, UR is twice as long as PQ, so the vector UR
must be 2a. > —»
Now take the High Road RQPU and we have —b — a + PU = RU, the Low Road

—»
i,e. -b—a+PU=-2a

which we can re-arrange to get:
—>

5> —>
\\PU=—2a+a+b=—a+b. But RS = PU and so must be —a + b too.
a

—>

ST=-

—

TU=-b

e

UP=-RS=a-b

— —> —> —»
QT=QR+RS+ST=b-a+b-a=-2a+2b {Oryou could say
—> > —> —»
RU=RQ+QP+PU=-b-a-a+b=-2a
— > —> —> —> —>

The last result is zero because the vectors represent a path starting at P and finishing at P.
The resultant vector must therefore be zero as this represents starting and finishing at the same
point.
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Examples from the Algebra 3 module:

Question 14. A large rectangular paved area has a rectangular pond in the middle as shown
in the diagram (not drawn to scale).

30 < (All dimensions are in metres)

25

I

If the area of the paved area is equal to the area of the pond, what is the value of w ?

Answer 14,
Length of large rectangle = 30 + 2w metres
Width of large rectangle = 25 + 2w metres
Therefore area of paved area and pond = (30 + 2w)(25 + 2w) = 750 + 110w + 4w?
Area of pond = 25 x 30 = 750 m?
Therefore area of paved area = 750 + 110w + 4w? — 750 = 4w? + 110w
Therefore 4w” + 110w = 750

i.e. 4w’ + 110w —-750=0
2w? + 55w — 375 =0

=-b+\b“—4ac =-55+V55°—4 x 2 x (-375) =-55+\V6025
2a 2 %2 4
= 55 +77.6208
4

=-33.1552 or 5.6552

A negative value for w is meaningless in this situation, therefore w = 5.66 m (3 S.F.)
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