
REFERENCE SHEET: Math, Chemistry, Physics
Hamline STEMStart Tutoring Program
HamlineSTEMStart.com Find a Tutor Now

MATH

Circle Area: π𝑟2 Sphere Vol.: 4/3π𝑟3 Sphere Surf. Area: 4π𝑟2 Circum.: 2π𝑟

Pythagorean:
𝐿2 + 𝐿2 =  𝐻𝑦𝑝2 Slope:
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Quadratic: 𝑥 = −𝐵± 𝐵2−4𝐴𝐶

2𝐴
Line: 𝑦 = 𝑚𝑥 + 𝑏

Sin: 𝑂𝑝𝑝
𝐻𝑦𝑝 Cos: 𝐴𝑑𝑗

𝐻𝑦𝑝 Tan: 𝑂𝑝𝑝
𝐴𝑑𝑗

Commutative: 𝑎(𝑏) = 𝑏(𝑎)

Associative:
𝑎(𝑏𝑐) = (𝑎𝑏)𝑐

Distributive:
𝑎𝑏 + 𝑎𝑐 = 𝑎(𝑏 + 𝑐)

Exponents (I): 𝑥0 = 1 Exponents (II): (𝑥𝑎)𝑏 = 𝑥𝑎𝑏

Exponents (III):
𝑥𝑎 • 𝑥𝑏 = 𝑥𝑎+𝑏

Exponents (IV):
𝑥𝑎 ÷ 𝑥𝑏 = 𝑥𝑎−𝑏

Exponents (V): 𝑥−𝑎 = 1

𝑥𝑎 Exponents (VI): 𝑥𝑎/𝑏 =
𝑏

𝑥𝑎

CHEMISTRY

Equilibrium: 𝑘 = [𝐶]𝑐[𝐷]𝑑

[𝐴]𝑎[𝐵]𝑏
Molarity: 𝑀𝑜𝑙𝑒𝑠 𝑆𝑜𝑙𝑢𝑡𝑒

𝐿𝑖𝑡𝑒𝑟𝑠 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 Molality: 𝑀𝑜𝑙𝑒𝑠 𝑆𝑜𝑙𝑢𝑡𝑒
𝐾𝑖𝑙𝑜𝑔𝑟𝑎𝑚 𝑆𝑜𝑙𝑣𝑒𝑛𝑡

Calorimetry: 𝑞 = 𝑚𝑐∆𝑇

Ideal Gas Law:
𝑃𝑉 = 𝑛𝑅𝑇

Temperature (I):
𝐾 = ℃ + 273. 15

Temperature (II):
℉ = 9

5 ℃ + 32
Acid/Base:
𝑝𝐻 + 𝑝𝑂𝐻 = 14

pH: 𝑝𝐻 =− 𝑙𝑜𝑔[𝐻+] Osmotic: Π = 𝑖𝑀𝑅𝑇 Boiling: ∆𝑇 = 𝑖𝑘
𝑏
𝑚

𝑠𝑜𝑙𝑢𝑡𝑒
Freezing: ∆𝑇 = 𝑖𝑘

𝑓
𝑚

𝑠𝑜𝑙𝑢𝑡𝑒

Enthalpy:
∆𝐻 = 𝐻

𝑝𝑟𝑜𝑑
− 𝐻

𝑟𝑒𝑎𝑐𝑡

Gibbs Free Energy:
∆𝐺 = ∆𝐻 − 𝑇∆𝑆

Raoult’s law:
𝑃

𝑠𝑜𝑙𝑛
= 𝑋

𝑠𝑜𝑙𝑣
𝑃

𝑠𝑜𝑙𝑣
0

Dalton’s Law:
𝑃

𝑡𝑜𝑡
= 𝑃

𝐴
+ 𝑃

𝐵
+  ...

PHYSICS

Kinematics (I):
𝑥 = 𝑥

0
+ 𝑣

0
𝑡 + 1

2 𝑎𝑡2
Kinematics (II):
𝑣 = 𝑣

0
+ 𝑎𝑡

Kinematics (III):
𝑣2 = 𝑣

0
2 + 2𝑎(𝑥 − 𝑥

0
)

Newton’s 2nd: Σ𝐹
→

= 𝑚𝑎
→

Gravitation:𝐹
𝐺

= 𝐺
𝑚

1
𝑚

2

𝑟2
Friction: 𝐹

𝐹𝑟
= µ𝐹

𝑁
Spring Force:
𝐹

𝑠

→
=− 𝑘𝑥

→
Acceleration (II):
𝑎

𝑐
= 𝑣2

𝑟

Work:
𝑊 = 𝐹

∥
𝑠 = 𝑠

∥
𝐹 = 𝐹𝑠𝐶𝑜𝑠θ

Energy:
 𝐸 = 𝐾𝐸 + 𝑃𝐸

Cons. of Energy:
𝐸

1
= 𝑊

𝑁𝐶
= 𝐸

2

Kinetic Energy:
𝐾𝐸

𝑇
= 1

2 𝑚𝑣2

PE Gravity:
𝑃𝐸

𝐺
= 𝑚𝑔𝑦

PE Spring:
𝑃𝐸

𝑠
= 1

2 𝑘𝑥2 Momentum: 𝑝
→

= 𝑚𝑣
→ Impulse:

𝐽
𝑛𝑒𝑡

→
= 𝐹

𝑛𝑒𝑡

→
∆𝑡 = ∆𝑝

→
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