5 dealing with direction
*

T was furious when we wound * Vec tors ‘*
up in Luxembourg after I'd already
pointed him in the right direction. But
of course, he knew best. "We're only
100 miles from Paris, dear.” Well, yes -
but the way he went, we spent the first Gee, was he always
day of our honeymoon stuck in so romantic?
the car. In Luxembourg!

Time, speed and distance are all well and good, but you really
need DIRECTION too if you want to get on in life.

You now have multiple physics superpowers! You've mastered graphs and equations, and
you can estimate how big your answer will be. But size isn’t everything. In this chapter,
you'll be learning about vectors, which give direction to your answers - and help you to
find easier shortcuts through complicated-looking problems.

this is a new chapter
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The treasure hunt

You got on TV! It’s the Buried Treasure
gameshow, where you have to guide someone
on your team around an island, solving clues
and - most of all - finishing first!

Ve ofde treasure mappe \q

Annie’s your girl on the ground - and you'll {
be solving the clues you tell her where to go. wrogressz
Here’s the first clue ... — (tl"ue 1
_ Clue 2
. P Clue 3
Clue 4
- Stand ye b\/ ye olde oake tree,
and g0 ye:
60 meters North
150 meters South
120 meters North
60 meters South
20 meters South
%0 meters North e dde

Dig ye there for elue 2 ...

This'll help you /
with distance.

| 1
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vectors

N This'll hel
3 _é\ with dirccf’ci\{::
W ?‘ E
S

I'm ready what's first?

Annie, your
Lortune seeker.

a @RA\N
VOWEW

What do you think is the best way to guide Annie to

the next clue as quickly as possible?

you are here » 3
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Clue conversation

4

Clue |

Stand ye by ye olde oake tree,
and go Ye:

b0 metevrs North

150 meters South

120 meters North

bO meters South

20 meters South

40 meters North
Dig ye theve for lue 2 .

Chapter 5

Your team gets to work on the first clue

Joe: Annie looks like the fastest runner out of all the contestants.
I say we just tell her to get going and follow the directions as
quickly as possible!

Mary: Hang on - what if there’s some kind of shortcut?
Joe: HmMmm?

Mary: | mean - would they really make it that easy? Maybe
there’s a quicker way of solving the clue than mindlessly

running up and down. The directions do seem to be a bit ... uh
... repetitive.

Joe: Oh yeah, | see what you mean. The first instruction sends
Annie off to the North - and then the next one makes her
retrace her steps back to the South again!

Mary: All of the directions in the clue are either North or
South. So she’d just be running up and down the same line until
she reached the end of the instructions.

Joe: | see what you mean. So it looks like getting Annie to run
the whole course won’t be the quickest way after all.

Mary: Yeah | think we should try to imagine the directions first
- it’s faster. So that’s 60m North, then 150m South, then ...

Joe: Wouldn't it be better to sketch them out? It'll be much
easier to see what's going on than trying to hold onto all these
directions in our heads.

Mary: | guess so - let’s get to work! ALWAYS start
with a skc*{',th!

Do a sketch on paper to make room in
your brain to think about pltysics.



vectors

harpen our pencil
N y

Your team already started a sketch of the instructions in clue 1, but haven’t managed to finish it off yet.
That’s your job!

They've decided to represent each leg of the instructions using an arrow, so that 1cm represents 20m.

N Ist 2nd 3vd 4th 5th bth
leg lég leg lég lég lég
W E l
5 : l
Ye olde —— = =
oake tree. / \

»

150m
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@ harpen your percil

L Solution

Your team already started a sketch of the instructions in clue 1, but haven’t managed to finish it off yet.

That’s your job!

They've decided to represent each leg of the instructions using an arrow, so that 1cm represents 20m.

wLpE

oake tree.

N Ist 2nd Zvd 4th Sth bth
lltg Iélg lfg lélg lélg lleg
5 : : l l l l
Ye olde /k' - i i i i
: : : : Avmic would end
b0m | o o | : : wp rca”\/ tlose to
¢ : : whevre she S‘[:aV'{Cd!
b0m : :
I50m :
\%4 l
120m == 4Om

\l/zom
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You can save Annie distance by working out her displacement

You've just worked out that Annie would end up very close to the tree after

following all of the directions in the clue. You've just worked out the difference
between distance and displacement.

Distance is the actual distance travelled, regardless of route or direction. AtriD  This is iuet 3 pumber
of 100km North then 90km South way would be a distance of 190km. € ;t), un‘i){_/s ~ 3 size with

Displacement is the distance moved in a specific direction - in this case from no indication of divection.
the start point to the finish point, regardless of which route you took to get there.
A trip of 100km North then 90km South would be a displacement of 10km North. €— This has both a size

and a divection.

_ @ harpen our pencl
o Y

vectors

a. Work out the distance Annie would travel if she followed Ch‘c ’
the instructions in the clue exactly.

Stand ye by Ye olde oake tree,
and go ye:

60 meters Novth

150 meters South

120 meters Novth

60 meters South

20 meters South

40 meters N. orth

Dig ye theve £,
b. Work out Annie’s displacement - the distance and 37 SRaicle 70
direction from her start point to her finish point. f

you are here »
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_ Qﬁl?en your pencil
Solution v

a. Work out the distance Annie would travel if she followed Cl"c ’
the instructions in the clue exactly. Stand ye by ye olde oake tree
and 90 yc: 4

Distance = 40 +150 + 120 + b2 + 20 + 40 :
- 450m I : meters Northerly
O meters South
She'd travel 450m if she followed the instruttions in the il
tlue exactly. 120 meters Northerly
60 meters Sou'l:herl\/
b. Work out Annie’s displacement - the distance and 20 meters Sou{:herly
direction from her start point to her finish point. 40 meters N}
erly
Theve ave a few diffevent ways You might have done this. Dig ye theve for elue 2 ..

Let’s make North positive and South negative, then add :
up all the individual legs of the journey like that. ol "
Eath of the instruttions in the

Displatement = b0 - 150 + 120 - 60 - 20 + 40 cluc 1s 3 displacement — vith 3
= —|Om S[ZE and a DIRECTION.

As South is negative, —|Om means a displacement of
10m 4o the South of wheve she started.

Let’s add up all the individual Norths, then add up all

the individual Souths, and see what happens:

North total = 40 + 120 + 40
= 220m

South total = 150 + b0 + 20
= 2-307'\

[£ we make South positive and North negative, then:

Displacement = 230 - 220 Or maybe you got your vuler
= |Om South of wheve she started. out and read the answer

off the sketeh on page bl
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