
PHYS 1211 Fall 2019 Final Exam
Equation Sheet

Test 1 equations

∆~r = ~rf − ~ri ~vavg =
∆~r

∆t
~aavg =

∆~v

∆t
~ay = −gĵ (1)

∆t = tf − ti ~v =
d~r

dt
~a =

d~v

dt
~vavg =

1

2
(~vi + ~vf) (2)

xf = xi +
1

2
(vxi + vxf)(tf − ti) yf = yi +

1

2
(vyi + vyf)(tf − ti) (3)

xf = xi +vxi(tf − ti)+
1

2
ax(tf − ti)2 yf = yi +vyi(tf − ti)+

1

2
ay(tf − ti)2 (4)

vxf = vxi + ax(tf − ti) vyf = vyi + ay(tf − ti) (5)

v2xf = v2xi + 2ax(xf − xi) v2yf = v2yi + 2ay(yf − yi) (6)

ω = 2π/T s = rθ T =
2πr

v
ar =

v2t
r

(7)

ωavg =
∆θ

∆t
αavg =

∆ω

∆t
ω =

dθ

dt
α =

dω

dt
(8)

θf = θi +
1

2
(ωi + ωf)(tf − ti) θf = θi + ωi(tf − ti) +

1

2
α(tf − ti)2 (9)

ωf = ωi + α(tf − ti) ω2
f = ω2

i + 2α(θf − θi) (10)

vt = rω at = rα (11)

Test 2 equations

∑ ~F = m~a ~Fg = −mgĵ (12)

fmax
s = µsN fk = µkN Fspring = −kx (13)

|~Fgrav| = G
m1m2

r2
v =

√√√√GM
r

T =
2πr3/2√
GM

(14)

~v′ = ~v − ~vo ~r′ = ~r − ~vot K =
1

2
mv2 (15)

W = ~F · ~s W = ∆K W =
∫
~F · ~dr (16)

1



Pavg =
W

∆t
= F cosφvavg = ~F · ~v P =

dW

dt
(17)

Test 3 equations

Ef = Ei +WNC E = K + U WC = −∆U (18)

Fr = −dU
dr

UG = −Gm1m1

r
Ug = mgy Us =

1

2
kx2 (19)

~p = m~v ~pf = ~pi + ~Fnet∆t ~J =
∫
~Fnetdt (20)

xcm =

∑
j xjmj

M
vcm =

∑
j vjmj

M

∑ ~F =
d~p

dt
(21)

~Pi = ~Pf vf1 =
(m1 −m2

m1 +m2

)
vi1 vf2 =

( 2m1

m1 +m2

)
vi1 (22)

τ = rF sinφ I = Σjmjr
2
j

∑
~τ = I~α (23)

Krot =
1

2
Iω2 Irodcm =

1

12
ML2 Idiskcm =

1

2
MR2 (24)

Iringcm = MR2 Ispherecm =
2

5
MR2 Ihollowspherecm =

2

3
MR2 (25)

I = Icm +MD2 Wrot = τθ = ∆Krot (26)

M =
∫
dm ~rcm =

1

M

∫
~rdm I =

∫
r2dm (27)

Post Test 3 equations

~τ = ~r × ~F ~L = I~ω = ~r × ~p d~L

dt
= ~τnet (28)

x(t) = A cos(ωt+ φ) v(t) = −Aω sin(ωt+ φ) (29)

a(t) = −Aω2 cos(ωt+ φ)
d2x(t)

dt2
+ ω2x(t) = 0 (30)

ω = 2π/T = 2πf ω =
√
k/m ω =

√
g/L (31)

v = fλ ω = 2πf f = 1/T vsound =
(γkBT

m

)1/2
(32)
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y(x, t) = A sin(kx∓ ωt+ φ0) k = 2π/λ (33)

fo = fs
(1± v0/v

1∓ vs/v

)
n = c/v ω =

√
MgL/I (34)

Math relations and constants

cos θ = x/h sin θ = y/h tan θ = y/x (35)

|~r| =
√
x2 + y2 + z2 (36)

λ = M/L σ = M/A ρ = M/V (37)

az2 + bz + c = 0 z =
−b
2a
±
√
b2 − 4ac

2a
(38)∫

tndt = tn+1/(n+ 1) (if n 6= −1)
∫
t−1dt = ln t (39)

~A · ~B = AB cosφ = AxBx + AyBy + AzBz (40)

~A× ~B = AB sinφ =
〈
(AyBz−AzBy),−(AxBz−AzBx), (AxBy−AyBx)

〉
(41)

Circumference = 2πr A = πr2 V =
4

3
πr3 (42)

g = 9.8 m/s2 = 32.2 ft/s2 G = 6.67× 10−11 Nm2/kg2 (43)

c = 2.998×108 m/s me = 9.109×10−31 kg mp = 1.6726×10−27 kg (44)

MSun = 1.99×1030 kg MEarth = 5.98×1024 kg kB = 1.38×10−23J/K (45)
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