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Relationships required for Physics Advanced Higher

dt
dsv   



a 
dv
dt


d2s
dt 2  



v  u at  



s  ut  1
2

at 2

 



v2  u2  2as 



 
d
dt  



 
d
dt


d2
dt 2  



 o t  



  ot 
1
2
t 2  



 2 o
2 2  



s  r  



v  r  



at  r  



ar 
v 2

r
 r 2  



F 
mv2

r
 mr 2 



T  Fr  



T  I  



L mvr mr2  



L  I  



EK 
1
2

I 2 

2r
Mm

GF   

r
GMV   

r
GMv 2

  

24
 ,brightnessapparent 

r
Lb


  



Power per unit area T4

 



L  4r2T4

 



rSchwarzschild
2GM

c2  



E  hf  



 
h
p  



mvr  nh
2  

4
 hpx x   

4
 htE   



F  qvB 



  2f  



a 
d2y
dt 2   2y
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

y  Acost    or    y  Asint  



v   (A2  y2)  



EK 
1
2

m 2(A2  y2) 



EP 
1
2

m 2y2 



y  Asin2( ft  x


) 



 
2x
  

....2 ,1 ,0  where

   
2
1or       differencepath  optical









 

m

mm 

 



x  l
2d

 



d 


4n
 



x  D
d

 



n  tan iP 



F 
Q1Q2

4or
2  



E 
Q

4or
2  



V 
Q

4or  



F QE  



V  Ed  



F  IlBsin  



B 
oI
2r  



c 
1
oo

 



t  RC 



XC 
V
I  



XC 
1

2fC  



  L dI
dt  



E 
1
2

LI2  



XL 
V
I  



XL  2fL 
222







 






 






 


Z
Z

Y
Y

X
X

W
W  

222 ZYXW   
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1
2
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

EP 
1
2
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
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B 
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c 
1
oo
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XC 
V
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
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1
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V
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
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

y  Acost    or    y  Asint  



v   (A2  y2)  



EK 
1
2

m 2(A2  y2) 



EP 
1
2

m 2y2 



y  Asin2( ft  x

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2x
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2
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






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x  l
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

d 


4n
 



x  D
d

 



n  tan iP 



F 
Q1Q2

4or
2  



E 
Q

4or
2  



V 
Q

4or  



F QE  



V  Ed  



F  IlBsin  



B 
oI
2r  



c 
1
oo

 



t  RC 



XC 
V
I  



XC 
1

2fC  



  L dI
dt  
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E 
1
2

LI2  



XL 
V
I  



XL  2fL 
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





 






 






 


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W
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

=E k 2A
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

Vpeak  2Vrms 



s  v t 



E  mc2 



Ipeak  2Irms 



v  u at  hfE   



Q  It 



s  ut  1
2

at 2 



EK  hf  hf0 



V  IR 



v2  u2  2as 



E2  E1  hf  



P  IV  I2R 
V 2

R
 



s  1
2

u v t  



T 
1
f
 



RT  R1  R2  .... 



W  mg  



v  f 



1
RT


1
R1


1
R2

 .... 



F ma 



dsin m  



E V  Ir 



EW  Fd  



n  sin1

sin2

 



V1 
R1

R1  R2









VS 



EP  mgh 



sin1

sin2


1

2


v1

v2

 



V1

V2


R1

R2

 



EK 
1
2

mv2 



sinc 
1
n

 



C 
Q
V

 



P 
E
t

 



I  k
d2  



E 
1
2

QV 
1
2

CV 2 
1
2

Q2

C
 



p mv  



I  P
A

  



Ft mvmu  

2r
MmGF    



t  t

1 v
c 

2

 



l  l 1 v
c 

2

 



fo  fs
v

v  vs









 

  



z 
observed  rest

rest

   



z  v
c  



v  H0d  



d  v t



EW QV



path difference  m   or   m 
1
2







  where m  0, 1, 2...



random uncertainty 
max. value -  min. value

number of values
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Additional Relationships

Circle Table of standard derivatives

Table of standard integrals

circumference = 2πr

area = πr2

Sphere

Trigonometry

Moment of inertia

area = 4πr2

volume = πr3

point mass

I = mr2

rod about centre

I = ml2

rod about end

I =   ml2

disc about centre

I = mr2

sphere about centre

I = mr2

f (x) f ' (x)

sinax acosax

cosax – asinax

f (x) f (x)dx

sinax cosax + C

cosax sinax + C

1
a

1
a

4
3

θ

θ

θ

θ θ

=

=

=

+ =2 2

sin

cos

tan

sin cos 1

opposite

hypotenuse

adjacent

hypotenuse

opposite

adjacent

1
12

1
3

1
2

2
5

∫
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1 H 1

H
yd

ro
ge

n

3 L
i

2,
1

L
it

hi
um

4 B
e

2,
2

B
er

yl
liu

m

11 N
a

2,
8,

1

So
di

um

12 M
g

2,
8,

2

M
ag

ne
si

um

19 K
2,

8,
8,

1

P
ot

as
si

um

20 C
a

2,
8,

8,
2

C
al

ci
um

37 R
b

2,
8,

18
,8

,1

R
ub

id
iu

m

38 Sr
2,

8,
18

,8
,2

St
ro

nt
iu

m

55 C
s

2,
8,

18
,1

8,
8,

1
C

ae
si

um

56 B
a

2,
8,

18
,1

8,
8,

2
B

ar
iu

m

87 F
r

2,
8,

18
,3

2,
18

,8
,1

F
ra

nc
iu

m

88 R
a

2,
8,

18
,3

2,
18

,8
,2

R
ad

iu
m

21 Sc
2,

8,
9,

2

Sc
an

di
um

22 T
i

2,
8,

10
,2

T
it

an
iu

m

39 Y
2,

8,
18

,9
,2

Y
tt

ri
um

40 Z
r

2,
8,

18
,1

0,
2

Z
ir

co
ni

um

57 L
a

2,
8,

18
,1

8,
9,

2
L

an
th

an
um

72 H
f

2,
8,

18
,3

2,
10

,2
H

af
ni

um

89 A
c

2,
8,

18
,3

2,
18

,9
,2

A
ct

in
iu

m

10
4

R
f

2,
8,

18
,3

2,
32

,1
0,

2
R

ut
he

rf
or

di
um

23 V
2,

8,
11

,2

V
an

ad
iu

m

41 N
b

2,
8,

18
,1

2,
1

N
io

bi
um

73 Ta
2,

8,
18

,3
2,

11
,2

Ta
nt

al
um

10
5

D
b

2,
8,

18
,3

2,
32

,1
1,

2
D

ub
ni

um

24 C
r

2,
8,

13
,1

C
hr

om
iu

m

42 M
o

2,
8,

18
,1

3,
1

M
ol

yb
de

nu
m

74 W
2,

8,
18

,3
2,

12
,2

Tu
ng

st
en

10
6

Sg
2,

8,
18

,3
2,

32
,1

2,
2

Se
ab

or
gi

um

25 M
n
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8,

13
,2

M
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,1
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2

Te
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ti
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75 R
e
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,3
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h
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18
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2
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ri
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e
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u
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ni

um

76 O
s

2,
8,
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s
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h
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9
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t
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d
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t
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P
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m

29 C
u
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C
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C
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4
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18
,4

G
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m
an
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,4
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N
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5

P
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