
MVE535 Tentamen formelblad 

sin2 𝑥𝑥 + cos2 𝑥𝑥 = 1 cosh2 𝑥𝑥 − sinh2 𝑥𝑥 = 1 

sin(𝑎𝑎 ± 𝑏𝑏) = sin𝑎𝑎 cos𝑏𝑏 ± cos 𝑎𝑎 sin 𝑏𝑏 
sinh(𝑎𝑎 ± 𝑏𝑏) = sinh 𝑎𝑎 cosh 𝑏𝑏

± cosh 𝑎𝑎 sinh 𝑏𝑏 
(𝑓𝑓 ± 𝑔𝑔)′ = 𝑓𝑓′ ± 𝑔𝑔′ 

cos(𝑎𝑎 ± 𝑏𝑏) = cos𝑎𝑎 cos𝑏𝑏 ∓ sin 𝑎𝑎 sin 𝑏𝑏 
cosh(𝑎𝑎 ± 𝑏𝑏) = cosh 𝑎𝑎 cosh 𝑏𝑏

± sinh 𝑎𝑎 sinh 𝑏𝑏 
(𝑓𝑓𝑔𝑔)′ = 𝑓𝑓′𝑔𝑔 + 𝑓𝑓𝑔𝑔′ 

(sin 𝑥𝑥)′ = cos 𝑥𝑥 
(sinh 𝑥𝑥 )′ = cosh 𝑥𝑥 �

𝑓𝑓
𝑔𝑔
�
′

=
𝑓𝑓′𝑔𝑔 − 𝑓𝑓𝑔𝑔′

𝑔𝑔2
 

(cos 𝑥𝑥)′ = −sin 𝑥𝑥 
(cosh 𝑥𝑥)′ = sinh 𝑥𝑥 (ln |𝑥𝑥|)′ =

1
𝑥𝑥

 

(𝑥𝑥𝛼𝛼)′ = 𝛼𝛼𝑥𝑥𝛼𝛼−1  (𝑒𝑒𝑥𝑥)′ = 𝑒𝑒𝑥𝑥 

tan 𝑥𝑥 =
sin 𝑥𝑥
cos 𝑥𝑥

 cot 𝑥𝑥 =
cos 𝑥𝑥
sin 𝑥𝑥

 

sinh 𝑥𝑥 =
1
2

(𝑒𝑒𝑥𝑥 − 𝑒𝑒−𝑥𝑥) cosh 𝑥𝑥 =
1
2

(𝑒𝑒𝑥𝑥 + 𝑒𝑒−𝑥𝑥) 

tanh 𝑥𝑥 =
sinh 𝑥𝑥
cosh 𝑥𝑥

 coth 𝑥𝑥 =
cosh𝑥𝑥
sinh 𝑥𝑥

 

� 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑥𝑥 = 𝐹𝐹(𝑥𝑥)|𝑏𝑏𝑎𝑎

𝑏𝑏

𝑎𝑎
 � sin 𝑥𝑥 𝑑𝑑𝑥𝑥  = −cos 𝑥𝑥 + 𝑐𝑐 

�𝑓𝑓′(𝑥𝑥)𝑑𝑑𝑥𝑥 = 𝑓𝑓(𝑥𝑥) + 𝑐𝑐,�𝑑𝑑𝑓𝑓 = 𝑓𝑓 + 𝑐𝑐 � cos 𝑥𝑥 𝑑𝑑𝑥𝑥  = sin 𝑥𝑥 + 𝑐𝑐 

∫ 𝑓𝑓𝑔𝑔𝑑𝑑𝑥𝑥 = 𝐹𝐹𝑔𝑔 − ∫ 𝐹𝐹𝑔𝑔′𝑑𝑑𝑥𝑥 med 𝐹𝐹′ = 𝑓𝑓 lim 𝑓𝑓
𝑔𝑔

= lim 𝑓𝑓′
𝑔𝑔′

 om 0
0
 eller ∞

∞
 

𝑓𝑓−1(𝑥𝑥) = 𝑦𝑦 ⇔𝑓𝑓(𝑦𝑦) = 𝑥𝑥  �𝑓𝑓�𝑔𝑔(𝑥𝑥)��′ = 𝑓𝑓′(𝑔𝑔(𝑥𝑥))𝑔𝑔′(𝑥𝑥) 

𝑑𝑑𝑓𝑓
𝑑𝑑𝑥𝑥

=
𝑑𝑑𝑓𝑓
𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

 𝑒𝑒𝑖𝑖𝑥𝑥 = cos 𝑥𝑥 + 𝑖𝑖 sin 𝑥𝑥 

𝑑𝑑�𝑓𝑓(𝑥𝑥)� = 𝑓𝑓′(𝑥𝑥)𝑑𝑑𝑥𝑥 
𝑑𝑑𝑓𝑓 = 𝑓𝑓′𝑑𝑑𝑥𝑥 

𝑑𝑑�𝑓𝑓(𝑥𝑥)� ≝ 𝑓𝑓(𝑥𝑥 + 𝑑𝑑𝑥𝑥) − 𝑓𝑓(𝑥𝑥) 

Δ𝑓𝑓 ≈ 𝑓𝑓′(𝑥𝑥)Δ𝑥𝑥, 𝑓𝑓(𝑎𝑎 + ℎ) ≈ 𝑓𝑓(𝑎𝑎) + 𝑓𝑓′(𝑎𝑎)ℎ 

𝑓𝑓(𝑥𝑥) ≈ 𝑘𝑘𝑥𝑥 +𝑚𝑚 när 𝑥𝑥 → ∞  lim
𝑥𝑥→∞

[𝑓𝑓(𝑥𝑥) − (𝑘𝑘𝑥𝑥 + 𝑚𝑚)] = 0 

𝑓𝑓(𝑥𝑥) ≈ 𝑘𝑘𝑥𝑥 +𝑚𝑚 när 𝑥𝑥 → ∞ 𝑘𝑘 = lim
𝑥𝑥→∞

𝑓𝑓(𝑥𝑥)
𝑥𝑥

, 𝑚𝑚 = lim
𝑥𝑥→∞

[𝑓𝑓(𝑥𝑥) − 𝑘𝑘𝑥𝑥] 

𝑑𝑑𝑥𝑥 = (Δ𝑥𝑥,Δ𝑥𝑥 → 0) 𝑑𝑑𝑓𝑓 =
𝑑𝑑𝑓𝑓
𝑑𝑑𝑥𝑥

𝑑𝑑𝑥𝑥 

Arg(𝑟𝑟𝑒𝑒𝑖𝑖𝑖𝑖) = 𝑑𝑑 
|𝑧𝑧|2 = 𝑧𝑧𝑧𝑧∗ = 𝑟𝑟2 

𝑧𝑧 = 𝑥𝑥 + 𝑖𝑖𝑦𝑦 
𝑧𝑧∗ = 𝑥𝑥 − 𝑖𝑖𝑦𝑦 

(𝑎𝑎𝑥𝑥)𝑦𝑦 = 𝑎𝑎𝑥𝑥⋅𝑦𝑦 , 𝑎𝑎𝑥𝑥𝑎𝑎𝑦𝑦 = 𝑎𝑎𝑥𝑥+𝑦𝑦, 𝑎𝑎0 = 1 
ln(𝑥𝑥𝑦𝑦) = ln 𝑥𝑥 + ln𝑦𝑦 

ln(𝑥𝑥/𝑦𝑦) = ln 𝑥𝑥 − ln𝑦𝑦 
ln𝑎𝑎𝑏𝑏 = 𝑏𝑏 ln𝑎𝑎 

ln 1 = 0 
ln 𝑒𝑒 = 1 

sin𝑦𝑦 = 𝑥𝑥    𝑦𝑦 = arcsin 𝑥𝑥 

sinh 𝑦𝑦 = 𝑥𝑥    𝑦𝑦 = arcsinh 𝑥𝑥 

𝑒𝑒𝑦𝑦 = 𝑥𝑥    𝑦𝑦 = ln 𝑥𝑥 

𝑦𝑦𝑝𝑝 = 𝑥𝑥     𝑦𝑦 = √𝑥𝑥
𝑝𝑝 = 𝑥𝑥

1
𝑝𝑝   𝑥𝑥 ≥ 0 

 



 

𝑥𝑥 sin𝑥𝑥 cos𝑥𝑥 

0𝑜𝑜 ≡ 0 0 1 

30𝑜𝑜 ≡
𝜋𝜋
6

 
1
2

 √3
2

 

45𝑜𝑜 ≡
𝜋𝜋
4

 
1
√2

 
1
√2

 

60𝑜𝑜 ≡
𝜋𝜋
3

 √3
2

 
1
2

 

90𝑜𝑜 ≡
𝜋𝜋
2

 1 0 

180𝑜𝑜 ≡ 𝜋𝜋 0 −1 
360𝑜𝑜 ≡ 2𝜋𝜋 0 1 

 

 

MVE545 Tentamen formelblad 

Matematisk yta: 𝐴𝐴 = ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑥𝑥𝑏𝑏
𝑎𝑎  Fysisk yta: 𝐴𝐴 = ∫ |𝑓𝑓(𝑥𝑥)|𝑑𝑑𝑥𝑥𝑏𝑏

𝑎𝑎  

Längd, version 1 

𝐿𝐿 = � �𝑥𝑥′(𝑡𝑡)2 + 𝑦𝑦′(𝑡𝑡)2𝑑𝑑𝑡𝑡
𝑏𝑏

𝑎𝑎
 

𝑃𝑃(𝑡𝑡) = (𝑥𝑥(𝑡𝑡), 𝑦𝑦(𝑡𝑡)) 

Längd, version 2 

𝐿𝐿 = � �1 + 𝑓𝑓′(𝑥𝑥)2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

𝑃𝑃(𝑥𝑥) = (𝑥𝑥, 𝑓𝑓(𝑥𝑥)) 
Roterande yta 

𝑆𝑆 = 2𝜋𝜋� 𝑓𝑓(𝑥𝑥)�1 + 𝑓𝑓′(𝑥𝑥)2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

Roterande volym 

𝑉𝑉 = 𝜋𝜋� 𝑓𝑓(𝑥𝑥)2𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
 

DE, linjär, grad1 
𝑦𝑦′(𝑥𝑥) + 𝑔𝑔(𝑥𝑥)𝑦𝑦(𝑥𝑥) = ℎ(𝑥𝑥) 

𝐺𝐺(𝑥𝑥) = ∫𝑔𝑔(𝑥𝑥) 𝑑𝑑𝑥𝑥    𝐴𝐴(𝑥𝑥) = ∫ 𝑒𝑒𝐺𝐺(𝑥𝑥)ℎ(𝑥𝑥)𝑑𝑑𝑥𝑥 
𝑦𝑦(𝑥𝑥) = 𝐴𝐴(𝑥𝑥)𝑒𝑒−𝐺𝐺(𝑥𝑥) 

DE, separabel, grad 1 
𝑔𝑔(𝑦𝑦(𝑥𝑥))𝑦𝑦′(𝑥𝑥) = ℎ(𝑥𝑥) 
∫ 𝑔𝑔(𝑦𝑦)𝑑𝑑𝑦𝑦 = ∫ ℎ(𝑥𝑥)𝑑𝑑𝑥𝑥 

DE, linjär, grad2, konstanta koefficienter: 𝑎𝑎𝑦𝑦′′(𝑥𝑥) + 𝑏𝑏𝑦𝑦′(𝑥𝑥) + 𝑐𝑐𝑦𝑦(𝑥𝑥) = ℎ(𝑥𝑥); 𝑦𝑦(𝑥𝑥) = 𝑦𝑦ℎ(𝑥𝑥) + 𝑦𝑦𝑝𝑝(𝑥𝑥) 

den homogena ekvationen 
𝑎𝑎𝑦𝑦ℎ′′(𝑥𝑥) + 𝑏𝑏𝑦𝑦ℎ′ (𝑥𝑥) + 𝑐𝑐𝑦𝑦ℎ(𝑥𝑥) = 0 

 
den karakteristiska ekvationen 

𝑎𝑎𝜆𝜆2 + 𝑏𝑏𝜆𝜆 + 𝑐𝑐 = 0 
 

lösnings mallar 
𝑦𝑦ℎ = 𝐴𝐴𝑒𝑒𝜆𝜆1𝑥𝑥 + 𝐵𝐵𝑒𝑒𝜆𝜆2𝑥𝑥  om 𝜆𝜆1 ≠ 𝜆𝜆2 ∈ 𝑅𝑅 
𝑦𝑦ℎ = (𝐴𝐴 + 𝐵𝐵𝑥𝑥)𝑒𝑒𝜆𝜆1𝑥𝑥  om 𝜆𝜆1 = 𝜆𝜆2 ∈ 𝑅𝑅 

𝑦𝑦ℎ = 𝑒𝑒𝑖𝑖𝑥𝑥(𝐴𝐴 sin 𝑣𝑣𝑥𝑥 + 𝐵𝐵 cos𝑣𝑣𝑥𝑥) om 𝜆𝜆1,2 = 𝑑𝑑 ± 𝑖𝑖𝑣𝑣 

DE, linjär, grad2, konstanta koefficienter 
den partikulära lösningen 

𝑎𝑎𝑦𝑦𝑝𝑝′′(𝑥𝑥) + 𝑏𝑏𝑦𝑦𝑝𝑝′(𝑥𝑥) + 𝑐𝑐𝑦𝑦𝑝𝑝(𝑥𝑥) = ℎ(𝑥𝑥) 
ℎ(𝑥𝑥) 𝑦𝑦𝑝𝑝(𝑥𝑥) 
𝑝𝑝𝑛𝑛(𝑥𝑥) 𝑞𝑞𝑛𝑛(𝑥𝑥) 

𝑝𝑝𝑛𝑛(𝑥𝑥)𝑒𝑒𝑘𝑘𝑥𝑥  𝑞𝑞𝑛𝑛(𝑥𝑥)𝑒𝑒𝑘𝑘𝑥𝑥  

𝑝𝑝𝑛𝑛(𝑥𝑥) sin 𝑘𝑘𝑥𝑥 𝑞𝑞𝑛𝑛(𝑥𝑥) sin𝑘𝑘𝑥𝑥 + 𝑞𝑞�𝑛𝑛(𝑥𝑥) cos 𝑘𝑘𝑥𝑥 

𝑝𝑝𝑛𝑛(𝑥𝑥) cos𝑘𝑘𝑥𝑥 𝑞𝑞𝑛𝑛(𝑥𝑥) cos 𝑘𝑘𝑥𝑥 + 𝑞𝑞�𝑛𝑛(𝑥𝑥) sin 𝑘𝑘𝑥𝑥 

ℎ1 + ℎ2 𝑦𝑦𝑝𝑝1 + 𝑦𝑦𝑝𝑝2 

matematiska analysens huvudsats, version 1 
𝑑𝑑
𝑑𝑑𝑥𝑥

� 𝑓𝑓(𝑡𝑡)𝑑𝑑𝑡𝑡
𝑥𝑥

𝑎𝑎
= 𝑓𝑓(𝑥𝑥) 

matematiska analysens huvudsats 2, version 2 

� 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎
= 𝐹𝐹(𝑏𝑏) − 𝐹𝐹(𝑎𝑎) = 𝐹𝐹(𝑥𝑥)|𝑎𝑎𝑏𝑏  

𝐹𝐹′(𝑥𝑥) = 𝑓𝑓(𝑥𝑥) ↔ 𝐹𝐹(𝑥𝑥) = ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑥𝑥 

(arcsin 𝑥𝑥)′ =
1

√1 − 𝑥𝑥2
 (arctan 𝑥𝑥)′ =

1
1 + 𝑥𝑥2

 

(arccos 𝑥𝑥)′ = −
1

√1 − 𝑥𝑥2
 (arccot 𝑥𝑥)′ = −

1
1 + 𝑥𝑥2

 

∫ �𝑥𝑥2 ± 1𝑑𝑑𝑥𝑥 =
𝑥𝑥
2
�𝑥𝑥2 ± 1 ±

1
2

ln �𝑥𝑥 + �𝑥𝑥2 ± 1� + 𝑐𝑐;    𝑥𝑥2 > 1 om 𝑥𝑥2 − 1 

�
𝑑𝑑𝑥𝑥

�𝑥𝑥2 ± 1
= ln �𝑥𝑥 + �𝑥𝑥2 ± 1� + 𝑐𝑐;   𝑥𝑥2 > 1 om 𝑥𝑥2 − 1 

∫ �1 − 𝑥𝑥2𝑑𝑑𝑥𝑥 =
𝑥𝑥
2
�1 − 𝑥𝑥2 +

1
2

arcsin(𝑥𝑥) + 𝑐𝑐 
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