
Player: 2–6 players

The purpose 
of the game:

The player who is the fi rst in reaching the fi nish is the winner. 
He or she may feel extremely proud for being the PHYSICSMASTER!

How to prepare 
the game:

Before you start your game, fi rst open the playing board between the players. 
Mix the knowledge cards and the action cards, and put these two stacks (upside down) 
next to the playing board. 
Every player selects a gaming piece, and puts it on the starting space. 
Roll the dice to determine who starts (highest number of points).

The game itself: The fi rst player rolls the dice, and moves his or her piece forward according to the value obtained. 
After this, the next player (in a clockwise order) rolls the dice, etc. Several pieces may be put on 
one place at a time. If you score SIX points, you may roll again, and add the value obtained to the six. 
The last face value rolled before reaching the fi nish may be higher than required, but also smaller, 
of course.

Action card: When a player reaches an action space, he or she should pick the topmost action card 
from the stack, read it out to all the others, and follow the instruction given. 
This uncovered card is put under the stack after that.

Knowledge card: When a player reaches a knowledge space, his or her predecessor picks the topmost knowledge 
card from the stack, and reads it aloud.
  If the player, who has rolled the dice, comes up with the right answer, he or she may advance
 to the next knowledge space, and pass the dice to the next player.
  But if the player doesn‘t know the answer, fails to answer completely, or gives a wrong answer, 
 he or she has to return to the previous knowledge space, and pass the dice to the next player.
 The uncovered card is put under the stack after that.

Accessories:  1 Playing board
 1 Game instructions
 1 Dice
 6 Coloured gaming pieces
 Knowledge cards
 Action cards

After your game, please check that the accessories are really complete to make sure 
that you can start the fun of your next game full of zeal and enthusiasm right away 
without having to look for any accessory. Thank you!
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s 
bu

t c
an

 s
ee

 
fa

r 
aw

ay
 o

bj
ec

ts
 w

el
l.

Fa
r-s

ig
ht

ed
ne

ss

H
ow

 is
 li

gh
t b

ro
ke

n 
w

he
n 

m
ov

in
g 

fr
om

 a
ir

 in
to

 w
at

er
?

Aw
ay

 fr
om

 th
e 

ax
is 

of
 in

ci
de

nc
e

N
am

e 
at

 le
as

t t
hr

ee
 p

ro
pe

rt
ie

s 
of

 a
 m

ir
ro

r 
im

ag
e!

up
rig

ht
, i

nt
er

ch
an

ge
d 

sid
es

, 
eq

ua
lly

 la
rg

e,
 v

irt
ua

l o
r a

pp
ar

en
t

W
ha

t i
s 

th
e 

na
m

e 
of

 s
om

eo
ne

 w
ho

 
de

al
s 

w
ith

 le
ns

es
 fo

r 
th

ei
r 

jo
b.

O
pt

ic
ia

n

H
ow

 is
 li

gh
t b

ro
ke

n 
w

he
n 

m
ov

in
g 

fr
om

 g
la

ss
 in

to
 a

ir
?

Aw
ay

 fr
om

 th
e 

ax
is 

of
 in

ci
de

nc
e

H
ow

 is
 li

gh
t b

ro
ke

n 
w

he
n 

m
ov

in
g 

fr
om

 a
ir

 in
to

 g
la

ss
?

To
w

ar
ds

 th
e 

ax
is 

of
 in

ci
de

nc
e

W
hy

 is
 it

 c
al

le
d 

a 
co

lle
ct

in
g 

le
ns

?

Pa
ra

lle
l l

ig
ht

 ra
ys

 a
re

 fo
cu

ss
ed

 to
 a

 fo
ca

l 
po

in
t a

nd
 s

o 
th

ey
 a

re
 »

co
lle

ct
ed

«.

W
ha

t m
ak

es
 s

m
al

l t
hi

ng
s

re
al

ly
 b

ig
?

A
 m

ic
ro

sc
op

e

W
ha

t i
s 

th
e 

La
w

 o
f R

efl
 e

ct
io

n?

Th
e 

an
gl

e 
of

 in
ci

de
nc

e 
an

d 
th

e 
an

gl
e

of
 re

fl e
ct

io
n 

ar
e 

eq
ua

l i
n 

siz
e.

 
Pe

ne
tra

tin
g 

ra
ys

, r
efl

 e
ct

ed
 ra

ys
 a

nd
 th

e 
ax

is 
of

 in
ci

de
nc

e 
ar

e 
on

 o
ne

 le
ve

l.

W
ha

t f
un

ny
 n

am
e 

do
es

 a
 r

efl
 e

ct
or

 
on

 a
 b

ic
yc

le
 h

av
e?

C
at

s‘ 
ey

es

W
ha

t i
ns

ec
t i

s 
a 

na
tu

ra
l l

ig
ht

 s
ou

rc
e?

A
 g

lo
w

-w
or

m

W
ha

t i
s 

th
e 

na
m

e 
of

 th
e 

si
gh

t d
ef

ec
t 

w
he

re
 p

eo
pl

e 
ca

nn
ot

 s
ee

 fa
r 

aw
ay

 
ob

je
ct

s 
in

 s
ha

rp
 fo

cu
s 

bu
t c

an
 s

ee
 

ne
ar

by
 o

bj
ec

ts
 w

el
l.

Sh
or

t-s
ig

ht
ed

ne
ss
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N
am

e 
at

 le
as

t t
hr

ee
 p

ro
pe

rt
ie

s 
of

 li
gh

t!

e.
 g

.: 
Lig

ht
 d

isp
er

se
s 

ve
ry

 q
ui

ck
ly,

 
in

 s
tra

ig
ht

 li
ne

s 
an

d 
on

 a
ll 

sid
es

. 
It 

ca
n 

be
 re

fl e
ct

ed
 a

nd
 b

ro
ke

n.

W
ha

t i
s 

th
e 

sp
ee

d 
of

 li
gh

t?

c 
= 

30
0 

00
0 

km
/s

N
am

e 
at

 le
as

t t
hr

ee
 il

lu
m

in
at

ed
 

ob
je

ct
s.

A
ll 

ob
je

ct
s 

th
at

 y
ou

 s
ee

 b
ut

 d
o 

no
t 

th
em

se
lve

s 
pr

od
uc

e 
lig

ht
 a

re
 p

os
sib

le
.

N
am

e 
at

 le
as

t t
hr

ee
 a

rt
ifi 

ci
al

 li
gh

t 
so

ur
ce

s 
th

at
 p

eo
pl

e 
kn

ew
 b

ef
or

e 
el

ec
tr

ic
 li

gh
t!

e.
 g

. c
an

dl
e,

 m
at

ch
es

, t
or

ch
, g

as
 la

m
p 

...

W
ha

t w
as

 th
e 

pr
ed

ec
es

so
r 

of
 g

la
ss

es
?

M
on

oc
le

 o
r p

in
ce

-n
ez

Is
 th

e 
M

oo
n 

a 
lig

ht
 s

ou
rc

e 
in

 a
 

ph
ys

ic
al

 s
en

se
?

N
o,

 b
ec

au
se

 it
 o

nl
y 

re
fl e

ct
s 

th
e 

su
nl

ig
ht

.

W
ha

t o
pt

ic
al

 d
ev

ic
e 

re
st

s 
on

 th
e 

no
se

?

G
la

ss
es

N
am

e 
at

 le
as

t f
ou

r 
lig

ht
 s

ou
rc

es
!

e.
 g

.: 
Su

n,
 li

gh
tn

in
g,

 c
an

dl
e,

 
el

ec
tri

c 
to

rc
h,

 li
gh

t b
ul

b 
...

W
ha

t o
pt

ic
al

 d
ev

ic
e 

di
d 

Sh
er

lo
ck

 
H

ol
m

es
 u

se
 in

 h
is

 in
ve

st
ig

at
io

ns
?

A
 m

ag
ni

fy
in

g 
gl

as
s

W
ha

t a
re

 th
e 

na
m

es
 o

f t
he

 th
re

e 
sp

ec
ia

l r
ay

s 
th

at
 a

re
 n

ee
de

d 
fo

r 
co

ns
tr

uc
tio

n 
an

 im
ag

e 
on

 a
 le

ns
?

Fo
ca

l p
oi

nt
 ra

y,
 m

id
-p

oi
nt

 ra
y 

an
d 

pa
ra

lle
l r

ay

W
ha

t d
o 

w
e 

un
de

rs
ta

nd
 

by
 a

 li
gh

t s
ou

rc
e?

It 
is 

an
 o

bj
ec

t t
ha

t s
en

ds
 o

ut
 li

gh
t i

tse
lf 

an
d 

do
es

 n
ot

 s
im

pl
y 

re
fl e

ct
 it

.

W
ha

t o
pt

ic
al

 d
ev

ic
e 

lo
ok

s 
th

e 
sa

m
e 

as
 th

e 
m

at
he

m
at

ic
al

 o
bj

ec
t o

f t
he

 
sa

m
e 

na
m

e?

Pr
ism

W
ha

t o
pt

ic
al

 d
ev

ic
e 

do
 

ho
lid

ay
m

ak
er

s 
lik

e 
to

 u
se

?

A
 c

am
er

a

W
ha

t i
s 

a 
pr

oj
ec

to
r 

al
so

 k
no

w
n 

as
?

A
 s

lid
e 

pr
oj

ec
to

r

W
ith

 w
ha

t o
pt

ic
al

 d
ev

ic
e 

ca
n 

yo
u 

pr
oj

ec
t s

om
et

hi
ng

 
ha

nd
-w

ri
tte

n 
on

to
 th

e 
w

al
l?

A
n 

ov
er

he
ad

 p
ro

je
ct

or
 (O

H
P)

W
ha

t i
s 

th
e 

na
m

e 
of

 th
e 

se
ns

or
y 

or
ga

n 
of

 m
an

y 
or

ga
ni

sm
s 

fo
r 

op
tic

al
 

pe
rc

ep
tio

n 
(s

ee
in

g)
?

Th
e 

ey
e

How to play the PHYSICSMASTER game   |   7

Material for knowledge cards »Optics«



W
ha

t i
s 

th
e 

na
m

e 
of

 a
 d

ou
bl

e 
st

ri
p 

of
 tw

o 
m

et
al

s 
th

at
 e

xp
an

d 
di

ff
er

en
tly

?

A
 b

i-m
et

al

W
ha

t i
s 

th
e 

na
m

e 
gi

ve
n 

to
 th

e 
fo

rm
at

io
n 

of
 a

 li
qu

id
 

fr
om

 a
 g

as
?

C
on

de
ns

at
io

n

W
ha

t i
s 

th
e 

na
m

e 
gi

ve
n 

to
 th

e 
tr

an
sf

or
m

at
io

n 
of

 a
 s

ol
id

 o
bj

ec
t 

in
to

 a
 li

qu
id

 s
ta

te
?

M
el

tin
g

W
ha

t i
s 

th
e 

na
m

e 
gi

ve
n 

to
 th

e 
ha

rd
en

in
g 

of
 a

 li
qu

id
?

So
lid

ifi 
ca

tio
n

W
ha

t u
ni

ts
 is

 te
m

pe
ra

tu
re

 
m

ea
su

re
d 

in
?

D
eg

re
es

 C
el

siu
s

W
ha

t i
s 

th
e 

na
m

e 
gi

ve
n 

to
 th

e 
tr

an
sf

or
m

at
io

n 
of

 a
 li

qu
id

 
in

to
 a

 g
as

eo
us

 s
ta

te
?

Bo
ilin

g,
 e

va
po

ra
tio

n

N
am

e 
th

e 
fo

rm
al

 s
ym

bo
l

fo
r 

te
m

pe
ra

tu
re

G
re

ek
 le

tte
r T

he
ta

: J

N
am

e 
tw

o 
ex

am
pl

es
 o

f w
he

re
 

bi
-m

et
al

 s
tr

ip
s 

ca
n 

be
 u

se
d!

e.
 g

. t
he

rm
om

et
er

, i
ro

n,
 to

as
te

r .
..

N
am

e 
th

e 
ty

pe
s 

of
 h

ea
t d

is
pe

rs
al

!

Ra
di

at
io

n,
 c

on
du

ct
io

n,
 c

on
ve

ct
io

n

W
ha

t i
s 

th
e 

na
m

e 
gi

ve
n 

to
 th

e 
un

us
ua

l b
eh

av
io

ur
 o

f w
at

er
 

at
 te

m
pe

ra
tu

re
s 

be
tw

ee
n 

0 
°C

 a
nd

 4
 °

C
?

Th
e 

W
at

er
 A

no
m

al
y

Te
m

pe
ra

tu
re

 c
an

 b
e 

ex
pr

es
se

d
in

 v
ar

io
us

 u
ni

ts
. N

am
e 

tw
o!

D
eg

re
es

 C
el

siu
s, 

Ke
lvi

n,
 

de
gr

ee
s 

Fa
hr

en
he

it,
 d

eg
re

es
 R

ea
um

ur

N
am

e 
th

e 
co

m
po

ne
nt

 p
ar

ts
 

of
 a

 li
qu

id
 th

er
m

om
et

er
.

Sc
al

e,
 in

di
ca

to
r t

ub
e,

 th
er

m
om

et
er

 fl 
ui

d,
 

th
er

m
om

et
er

 v
es

se
l

G
iv

e 
an

 e
xa

m
pl

e 
of

 e
ac

h
fo

r 
co

nv
ec

tio
n,

 c
on

du
ct

io
n 

an
d 

ra
di

at
io

n!

e.
 g

. c
on

ve
ct

io
n:

 ra
di

at
or

; 
co

nd
uc

tio
n:

 e
at

er
 in

 c
en

tra
l h

ea
tin

g;
 

ra
di

at
io

n:
 th

e 
su

n

N
am

e 
tw

o 
ty

pe
s 

of
 th

er
m

om
et

er
!

e.
 g

. c
lin

ic
al

 th
er

m
om

et
er

, 
fri

dg
e 

th
er

m
om

et
er

, r
oo

m
 th

er
m

om
et

er
, .

..

N
am

e 
th

e 
de

vi
ce

 
fo

r 
m

ea
su

ri
ng

 te
m

pe
ra

tu
re

!

Th
er

m
om

et
er

N
am

e 
th

re
e 

ar
tifi

 c
ia

l h
ea

t s
ou

rc
es

!

e.
 g

. o
ve

n,
 ra

di
at

or
, p

at
io

 h
ea

te
r, 

...
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N
am

e 
th

e 
fo

rm
al

 s
ym

bo
l f

or
 h

ea
t!

Q

W
ha

t e
le

m
en

ts
 o

f a
 p

et
ro

l e
ng

in
e 

ar
e 

no
t p

re
se

nt
 in

 a
 d

ie
se

l e
ng

in
e?

C
ar

bu
re

tto
r, 

sp
ar

k 
pl

ug
s

W
hy

 a
re

 m
ou

ld
s 

la
rg

er
 th

an
 th

e 
fi n

al
 c

oo
le

d 
m

ou
ld

ed
 it

em
?

W
he

n 
th

e 
m

ou
ld

ed
 it

em
 c

oo
ls 

it 
co

nt
ra

ct
s.

W
hy

 is
 it

 th
at

 th
ic

k 
gl

as
se

s 
so

m
et

im
es

 s
ha

tte
r 

w
he

n 
ho

t l
iq

ui
d 

is
 p

ou
re

d 
in

to
 th

em
?

Th
e 

te
m

pe
ra

tu
re

 d
iff

er
en

ce
 b

et
w

ee
n

th
e 

in
ne

r a
nd

 o
ut

er
 e

dg
e 

of
 th

e 
gl

as
s. 

Th
e 

in
ne

r e
dg

e 
ex

pa
nd

s 
bu

t t
he

 
ou

te
r e

dg
e 

do
es

 n
ot

.

W
hy

 is
 a

 s
au

ce
pa

n 
w

ith
 a

 
ri

pp
le

d 
bo

tto
m

 n
ot

 s
ui

te
d 

to
 a

n 
el

ec
tr

ic
 h

ob
?

Th
e 

ai
r b

et
w

ee
n 

th
e 

bo
tto

m
 o

f t
he

 p
an

 
an

d 
th

e 
ho

b 
is 

ba
d 

at
 tr

an
sfe

rri
ng

 
th

e 
he

at
.

W
hy

 d
oe

s 
th

e 
an

om
al

y 
of

 w
at

er
 

ai
d 

th
e 

w
ea

th
er

in
g 

of
 r

oc
k?

Be
ca

us
e 

w
at

er
 e

xp
an

ds
 w

he
n 

it 
fre

ez
es

 
th

e 
ic

e 
ca

n 
»s

na
p 

of
f« 

pi
ec

es
 o

f t
he

 ro
ck

. 

W
hy

 c
an

 y
ou

 n
ot

 m
el

t i
ro

n
in

 a
 c

op
pe

r 
bo

w
l?

Th
e 

m
el

tin
g 

po
in

t o
f i

ro
n 

is 
hi

gh
er

 th
an

 
th

at
 o

f c
op

pe
r.

In
 w

ha
t u

ni
ts

 is
 h

ea
t e

xp
re

ss
ed

 in
?

Jo
ul

es
: J

N
am

e 
th

e 
fo

rm
s 

of
 m

at
te

r!

So
lid

, l
iq

ui
d,

 g
as

N
am

e 
th

re
e 

ba
d 

he
at

 c
on

du
ct

or
s!

e.
 g

. a
ir,

 w
oo

l, 
w

oo
d,

 p
la

sti
c,

 ..
.

W
ha

t i
s 

th
e 

bo
ili

ng
 p

oi
nt

 o
f w

at
er

?

10
0 

°C

W
ha

t i
s 

th
e 

fr
ee

zi
ng

 p
oi

nt
 o

f w
at

er
?

0 
°C

G
iv

e 
tw

o 
ex

am
pl

es
 

of
 c

om
bu

st
io

n 
en

gi
ne

s!

Pe
tro

l e
ng

in
e,

 D
ie

se
l e

ng
in

e,
 

W
an

ke
l (

ro
ta

ry
) e

ng
in

e

W
ha

t i
s 

(t
he

 te
m

pe
ra

tu
re

 o
f)

 
ab

so
lu

te
 z

er
o 

in
 d

eg
re

es
 C

el
si

us
?

–2
73

 °
C

W
hy

 d
o 

ra
di

at
or

s 
ha

ve
 r

ib
s?

So
 th

at
 th

e 
su

rfa
ce

 a
re

a 
is 

in
cr

ea
se

d 
an

d 
m

or
e 

he
at

 c
an

 b
e 

ra
di

at
ed

.

W
ha

t h
ap

pe
ns

 in
 th

e 
in

di
vi

du
al

 
st

ro
ke

s 
of

 a
 p

et
ro

l m
ot

or
?

  
1.

 S
tro

ke
: I

nt
ak

e;
  

2.
 S

tro
ke

: C
om

pa
ct

io
n;

  
3.

 S
tro

ke
: C

om
bu

sti
on

;
  

4.
 S

tro
ke

: E
xp

ul
sio

n 
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W
hy

 a
re

 b
ri

dg
es

 s
up

po
rt

ed
in

 s
ec

tio
ns

?

Th
e 

le
ng

th
 v

ar
ie

s 
de

pe
nd

in
g 

on
 th

e 
ch

an
ge

s 
in

 te
m

pe
ra

tu
re

.

W
ha

t i
s 

th
e 

te
m

pe
ra

tu
re

 
on

 th
e 

su
rf

ac
e 

of
 th

e 
Su

n?

6 
00

0 
°C

W
hy

 is
 li

gh
te

r 
cl

ot
hi

ng
 b

et
te

r
in

 th
e 

su
m

m
er

?

It 
re

fl e
ct

s 
th

e 
he

at
 ra

di
at

io
n.

G
iv

e 
tw

o 
ex

am
pl

es
 o

f e
va

po
ra

tio
n.

e.
 g

. d
ry

in
g 

up
 o

f p
ud

dl
es

, d
ry

in
g 

of
 

la
un

dr
y 

on
 a

 c
lo

th
es

 li
ne

, .
..

W
hy

 s
ho

ul
d 

yo
u 

em
pt

y 
th

e 
w

at
er

 b
ut

t i
n 

th
e 

ga
rd

en
 

be
fo

re
 fr

os
t?

Be
ca

us
e 

w
at

er
 e

xp
an

ds
 w

he
n 

it 
co

ol
s 

be
lo

w
 4

 °
C

 th
e 

w
at

er
 b

ut
t c

an
 sp

lit.
 

(T
he

 W
at

er
 A

no
m

al
y)

W
ha

t i
s 

th
e 

un
it 

of
 te

m
pe

ra
tu

re
in

 A
m

er
ic

a?

Fa
hr

en
he

it

W
ha

t t
yp

e 
of

 h
ea

t t
ra

ns
fe

r 
oc

cu
rs

 w
ith

 a
 h

ot
-a

ir
 b

al
lo

on
? 

C
on

ve
ct

io
n

Yo
u 

en
jo

y 
le

tti
ng

 a
 p

ie
ce

 o
f 

ch
oc

ol
at

e 
di

sa
pp

ea
r 

in
 y

ou
r 

m
ou

th
. 

W
ha

t i
s 

th
e 

ph
ys

ic
al

 e
ve

nt
 

oc
cu

rr
in

g?

M
el

tin
g

A
t w

ha
t t

em
pe

ra
tu

re
 is

 w
at

er
 

th
ic

ke
st

?

at
 4

 °
C

W
ha

t c
om

bi
na

tio
n 

te
m

pe
ra

tu
re

 
oc

cu
rs

 w
he

n 
w

at
er

 a
t 0

 °
C

 is
 m
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Material for knowledge cards »Thermodynamics«
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