FREE AP PHYSICS | FORMULA SHEET

All the Essential Formulas You Need for Test Day

Unit 9: Thermodynamics Unit 5: Torque & Rotational
e |deal Gas Law: PV = nRT Dynclmics

e Average Kinetic Energy of a Gas Molecule:
KE_avg=(3/2)k_BT

e Internal Energy of an Ideal Monatomic Gas:
U=(3/2) nRT

e Heat Transfer (temperature change): Q = mcAT

e Heat Transfer (phase change): Q =mlL

e First Law of Thermodynamics: AU=Q-W

e Work Done by a Gas (isobaric process): W =P AV

e Torque:Tt=rF sinB
e Net torque and angular acceleration: Zt =1a
e Moment of inertia (point masses):
I=Zm_ir_i3
e Parallel-axis theorem:1=1_cm + M d?
e Angular velocity (time relation): w = we + a t
e Angular position (time relation):
B=00+ wot+(1/2) at?
e Angular velocity—displacement relation:

Unit 10: Electric Force, Field, W* = o* + 2.0 (8 - B)
. e Tangential velocity:v=wr
and Potential e Tangential acceleration:a_t=ar

e Coulomb’s Law: F =k (g1 q2) [ r2 e Centripetal acceleration: a_c = v? [r=w?zr
. - 1 942

e Electric Field (point charge): E=k q /[ r?

e Electric Force (field form): F=qE Unit 6: Ehel‘gy and Momentum
e Electric Potential Energy (two charges): of Rctating Systems
U=k(q:q.)/r | T
e Electric Potential (point Chqrge); V=kq [ r e Rotational kinetic energy: KE_rot =% 1 w?
e Potential Difference (work per charge): e Angular momentum:L=1w
AV=WIq e Torque and angular momentum:t=dlet
e Relationship between field and potential: e Rolling without slipping (velocity relation):
E=-AV [ Ax v.em=wR

e Total kinetic energy (rolling object):
KE_total="/2Mv_cm?*+%1_cm w?

Unit 7: Oscillations

e Hooke's Law:F_s =-k X

Unit 4: Linear Momentum e Period of a mass—spring system:
T_spring =2 +v/(m [ k)

e Linear momentum:p=mv e Period of a simple pendulum (small angle):
e Impulse (force x time): J =F At T_pend=2n+/(L/g)
e Impulse—momentum theorem: J = Ap e Frequency and period: f=1/T
e Conservation of momentum (isolated e General SHM displacement:

system): Zp_initial = Zp_final x(t) = Acos(2mmft) or x(t) = Asin(2mr f t)
e Center of mass (ID):

x_em=(zm_ix_i) [ (zm_i) Unit 8: Fluids

e Density:p=m [V
e Pressure:P=F[A
e Hydrostatic pressure:P=Po+pgh
e Gauge pressure:P_gauge=pgh
e Buoyant force:F_b =p g V_displaced
Constants e Continuity equation: A; v4 = A, v,
g = 9.8 m/s? G = 6.67 x 10-" N'm2/kg? P, = 1.01 x 10° P, ¢ = 3.0 x 108 m/s * Bernoulli's equation: P +% p v + p g y = constant
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	All the Essential Formulas You Need for Test Day
	Unit 9: Thermodynamics
	KE_avg = (3/2) k_B T
	U = (3/2) nRT

	Unit 10: Electric Force, Field, and Potential
	U = k (q₁ q₂) / r
	ΔV = W / q
	E = −ΔV / Δx

	Unit 4: Linear Momentum
	x_cm = (Σ m_i x_i) / (Σ m_i)
	Constants

	Unit 5: Torque & Rotational Dynamics
	θ = θ₀ + ω₀ t + (1/2) α t²
	ω² = ω₀² + 2 α (θ − θ₀)

	Unit 6: Energy and Momentum of Rotating Systems
	v_cm = ω R
	KE_total = ½ M v_cm² + ½ I_cm ω²

	Unit 7: Oscillations
	T_spring = 2π √(m / k)
	T_pend = 2π √(L / g)
	x(t) = A cos(2π f t) or x(t) = A sin(2π f t)

	Unit 8: Fluids
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