
 

 

KAAVALIITE / FORMELBILAGA 

Vakioita / Konstanter 

 
NA = 6,022 140 76 · 1023 1/mol 
G = 6,674 · 10–11 Nm2/kg2 
e = 1,602 176 634 · 10–19 C 
F = 96 485 C/mol 
g = 9,81 m/s2 
h = 6,626 070 15 · 10–34 J · s  
h = 4,135 7 · 10–15 eV · s 
σ = 5,670 · 10–8 W/(m2 · K4) 
b = 2,897 771 955 · 10–3 m · K 
ε0 = 8,85 · 10–12 F/m 
μ0 ≈ 4π · 10–7 Vs/(Am) ≈ 1,257 · 10–6 Vs/(Am) 
c = 299 792 458 m/s  
ca = 343 m/s 
RH = 1,096 8 · 107 m-1 

c(H2O) = 4,19 kJ/(kg · K) 
Kw = 1,008 ∙ 10-14 (mol/l)2 

I0 = 10-12 W/m2 
R = 8,314 46 (Pa · m3) / (mol · K)  
    = 0,083 1446 (bar · dm3) / (mol · K) 
e ≈ 2,718 28 
π ≈ 3,1416 
 
 
protoni/proton: mp = 1,672 621 6 · 10–27 kg 
       = 1,007 276 5 u 
neutroni/neutron: mn = 1,674 927 3 · 10–27 kg 
                                            = 1,008 665 0 u 
elektroni/elektron: me = 9,109 382 2 · 10–31 kg 
       = 5,485 799 1 · 10–4 u 
 
                                        u = 931,49 MeV/c2 
         = 1,660 538 9 · 10–27 kg  

 

Kaavoja ja muuntokertoimia / Formler och omvandlingsfaktorer 

 
0 °C = 273,15 K 
1 atm = 101 325 Pa 
1 eV ≈ 1,602 · 10–19 J 

1 kWh = 3,6 MJ 
360° = 2π rad 
ln 2 ≈ 0,693 

 

𝐴 = 4π𝑟2;  𝑉 =
4

3
π𝑟3    

 

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 ⇒  𝑥 =  
−𝑏 ±  √𝑏2  − 4𝑎𝑐

2𝑎
 

 

cos 𝑥 = sin(90° − 𝑥), 0 ≤ 𝑥 ≤ 90° 

cos2 𝑥 + sin2 𝑥 = 1 

 

Kemia / Kemi 

 
𝐼𝑡 = 𝑛𝑧𝐹 
 
𝑝𝑉 = 𝑛𝑅𝑇 
 

𝐾a =
[A−][H3O+]

[HA]
 

pH = p𝐾a + lg
[A−]

[HA]
 

Fysiikka / Fysik 

 
𝑣 = 𝑣0 + 𝑎𝑡 
 

𝑥 = 𝑥0 + 𝑣0𝑡 +
1

2
𝑎𝑡2

 

 
𝑣 = 𝜔𝑟 

 

𝑇 =
2π

𝜔
; 𝑓𝑛 =

𝑛

𝑡
=

1

𝑇
 

 
𝜔 = 𝜔0 + 𝛼𝑡 
 

𝜑 = 𝜑0 + 𝜔0𝑡 +
1

2
𝛼𝑡2 

 

𝑎 =
𝑣2

𝑟
  

 

𝐹 = 𝐺
𝑚1𝑚2

𝑟2
, 𝐸𝑝 = −

𝐺𝑚1𝑚2

𝑟
 

 

𝐹 = −𝑘𝑥;  
𝐹

𝐴
= 𝐸

Δ𝑙

𝑙
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𝑇 = 2𝜋√
𝑚

𝑘
= 2𝜋√

𝑙

𝑔
 

 

𝐸pot =
1

2
𝑘𝑥2 

 
𝑝̅ = 𝑚𝑣̅ 
 
Δ𝑝̅ = 𝐼 ̅ = 𝐹̅Δ𝑡 
 
𝑊 = 𝐹Δ𝑥 cos 𝛼 
 

𝐹𝜇 = 𝜇𝑁   

 
𝑃 = 𝑊/𝑡 
 

𝐸𝑝 = 𝑚𝑔ℎ; 𝐸𝑘 =
1

2
𝑚𝑣2 

 

𝑀 = 𝑟 × 𝐹 
 

𝑝 =
𝐹

𝐴
=

𝐹𝑠

𝐴𝑠
=

𝑊

𝑉
 

 
𝑝 = 𝑔ℎ 

𝑙 = 𝑙0(1 + 𝛼Δ𝑇); 𝑉 = 𝑉0(1 + 𝛾Δ𝑇) 
 

𝜂 =
𝑊o

𝑊i
=

𝑊o
𝑡

𝑊i
𝑡

=
𝑃o

𝑃i
 

 
Δ𝑄 = 𝑐𝑚Δ𝑇 
 
𝑄 = 𝑠𝑚 
 
𝑄 = 𝑟𝑚 
 

𝜇max = 1 −
𝑇2

𝑇1
 

 
𝑆 = 𝜎𝑇4 
 
λmax𝑇 = 𝑏 

 

𝑓 = 𝑓0

𝑣

𝑣 ± 𝑣l
;  𝑓 = 𝑓0

𝑣 ± 𝑣h

𝑣
 

 

𝐼 =
𝑃

𝐴
 ,  

𝐼1

𝐼2
=

𝑟2
2

𝑟1
2  

 

𝐿 = 10 lg (
𝐼

𝐼0
) dB 

 
sin 𝛼1

sin 𝛼2
=

𝜆1

𝜆2
=

𝑣1

𝑣2
=

𝑛2

𝑛1
= 𝑛12 

 
L = I/A  
 

𝑣1

𝑣2
= √

𝑇1

𝑇2
 

𝐹 =
𝑄1𝑄2

4π𝜀0𝑟2
 

 
𝐹 = 𝑞𝐸 
 
𝑉(𝑥0) = 𝐸0/𝑞 
 
𝐸pot = 𝑞𝑈 

 

𝐸 =
𝑈

𝑑
 

 
𝐶 = 𝑄/𝑈 
 

𝐶 = 𝜀𝑟𝜀0

𝐴

𝑑
 

 

𝐸 =
1

2
𝑄𝑈 

 

𝑈 = 𝑅𝐼,   𝑃 = 𝑈𝐼, 𝑅 =  𝜌
𝑙

𝐴
  

 

𝐸 = ℎ𝑓 =
ℎ𝑐

𝜆
; 𝐸(eV) = 1240/𝜆(nm) 

 
∆𝑄 = 𝐼 ∙ ∆𝑡 

𝐵 =
𝜇0𝐼

2π𝑟
 

 
𝐹̅ = 𝑞(𝑣̅ × 𝐵̅); 𝐹 = 𝑞𝑣𝐵 sin α 
 
𝐹𝑚 = 𝐼𝑙𝐵 sin α 
 
𝑒 = 𝑙𝑣𝐵 sin 𝛼 
 
Φ = 𝐴𝐵 cos 𝛼 
 
𝑒 = 𝑁𝐴𝐵 𝜔 sin(𝜔𝑡) 
 

𝑒𝑘 = −
∆Φ

∆𝑡
 

 
𝑀 = 𝑁𝐴𝐵𝐼 sin 𝛼 
 
𝑈1

𝑈2
=

𝑁1

𝑁2
≈

𝐼2

𝐼1
 

 
𝐼 = 𝐼0e−𝜇𝑥 
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𝜆 =
ℎ

𝑝
=

ℎ

𝑚𝑣
 

 
2𝑑 sin 𝜃 = 𝑛𝜆 
 
1

𝜆
= 𝑅H (

1

𝑛2
−

1

𝑚2
) 

 

 𝑁 =
𝑚

𝑀
𝑁A 

 

𝑇1/2 =
𝑙𝑛2

𝜆
 

 
𝐸𝑘

𝑚𝑎𝑥 = ℎ𝑓 − 𝑊0 
 
𝐸 = ∑(𝑤T𝐻T)  
 

𝐸 =
𝛷

𝐴
   

 
𝛥𝐸𝑘 = 𝑊 = 𝑄𝑈  
 
𝐴 = 𝜆𝑁 = 𝜆𝑁0e−𝜆𝑡 = 𝐴0e−𝜆𝑡 
 
𝐻T = 𝑤𝑅𝐷 

 

Lähetti-RNA:n kodoneja vastaavat aminohapot 
Aminosyror som motsvarar kodon i budbärar-RNA 
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Luonnon aminohapot / Aminosyrorna i naturen 

 

Aminohapot on esitetty siinä muodossa, jossa ne pääosin esiintyvät fysiologisessa pH-arvossa 7,4. 

Aminosyrorna presenteras i den form som mest förekommer vid det fysiologiska pH-värdet 7,4. 
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Alkuaineiden jaksollinen järjestelmä / Grundämnenas periodiska system 
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