1 Formulas for Midterm Exam 1 (Physics 125)

One dimensional motion in x

1
x = xo+uvt+ §at2 (1)
v = vp+at (2)
v = vd 4 2a(x — o) (3)
Projectile Motion
X Yy
T =1z0+ Vot | Y= yo + voyt — %gtz
Vy = Vox Vy = Vgy — gt
v = g, vy = vg, — 29(y — yo)
Relative velocity
Up/B = Up/a + Va/B (4)
Forces
YF = ma (5)
fo < pem, (7)
fe = wgn. (8)
Circular Motion
2
v
Arad = E (9)



2 Formulas for Midterm Exam 2 (Physics 125)

All formulas from Midterm 1 +

Work and Energy

W = F-§=Fscost = Fjs, (10)
K %7711}27 (11)
Ugravity = Mgy, (12)
Uspring = %k‘xQ- (13)
Work-Energy Theorem (general)
Ky + Ur + Wother = Ko + Us. (14)

In the absence of nonconservative forces the mechanical energy is conserved!

K +Uy =Ky +Us. (15)
Momentum and Impulse
p = mb, (16)
Pow = Y miti, (17)
1 (18)
Second Newton’s Law .
P ton = 222, (19)

In the absence of external forces the total momentum of the system is con-
served!
Pt = const. (20)
Collisions
Momentum is conserved in any collisions 131 = ]32 or
maUa1 +MpUp1 = MaUaz + MpBUp2. (21)
In completely inelastic collisions particle stick together after collision U495 =

1732 = 172 and
mava1 + mplp1 = (ma + mp)vs. (22)



In perfectly elastic collisions kinetic energy is conserved K; = K» or

1
§m,4vil + imB'UQB1 = §mAU§;2 + iva%Q. (23)

In perfectly elastic collisions for one-dimensional motion one can replace
conservation of kinetic energy (23) (with the use of (21)) by simpler formula

UBl1x — VAlx = _(UBQJC - UAQI)' (24)

Rotation

Rotation — Translation Correspondence:

Translation | Rotation

Zors 0 0=s/r

v = g—f w= % w=uv/r
a= % a= 9 a=afr

m 1 I = Ymr?
K= %mv2 K= %Iw2 K= %Eva

Units of angle
27 rad = 360° = 1 rev. (25)

Rotational motion with o = const

a = const, (26)

w = wy+ ot (27)
1

6 = 90+w0t+§at2. (28)

Moment of inertia

I= Zmzrf (29)

Parallel Axis Theorem
Ip =1, + Md>. (30)



3 Formulas for Final Exam (Physics 125)

All formulas from Midterms 1 and 2 +

Dynamics of rotational motion

Rotation — Translation Correspondence:

Translation | Rotation
m I I=Ymr?
K=1imv? | K=31lw?* K =3i%mv?
F T T=rxF, r=r F=rF,
p L L=7xp, L=1Iw
ZT = la
1
Krotation = 5]&)2
1 1
K = §Mv§m + ilcmwQ
Wrotation = TAf
>r - 4
T = —
dt’
dL,
Z’Tz = 7 =TIa,.
Equilibrium
> F, =0, Y F,=0, > F.=0 (st condition)
ZF = 0, about any point (2nd condition)
o Zz ;T
Tem = —
20
Elasticity
Stress

Elastic modulus =

Strain

_ Tensile stress I /A

= (Young’s modulus).

~ Tensile strain ~ Al/l

(40)

(41)



Newtonian Gravity

_ Gmimy
= R
N 2
— 6.67x 10"
kg?
Gmg m
= =98—.
g R% s
G
U—_ mimsa
r

(42)

(43)

(44)

(45)



