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Work Work Done by Variable Force Kinetic Energy
W = Fd cos6 2 Work = [* F(x) - dx KE ~mv?
A |
S = b’b\ "U,\
Work done by gravity éé" S Work — Energy Theorem ~§ N\ Power
PE:}@\gh *éjj o W,.c= AKE F o, M = Fd
| X3 —_— ., 1 I -
- ; i) A2 — 7 St
M. - | N 2 T2 RIBER = 4
Gravitational Potential Energy A8 Done by Saging / Potential En pe— S P
U, =mgh y Spring ; ergy of spring
- M{gb’;fp"\iksz
AN | Mechanical Energy
_ .ﬁo‘); = Eksz ME =k + U
Work a otential Energy L ME; = MEf
AU =4 AUV F (x) - dx 1 S’
¢ AW \ —muv? = — mu?
3»“ % | My + mgh; > MVf + mghs
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Mechanical Energy or Total Energy Hooke’sLaw -Spring Force  Vertically hanging Spring

M§¢ kA = mv +- kAx F=kAx #?Us = 1ksz + mgh
«\, Speed at any pomt D&
< f Linear Momentum \6" Igripulse Momentum
B v=\\fm‘f—x2); P =mk < 3 AP = FAt
é N - = s o »
Momentum of Kinetic Energy o —_— Conservatl& 5 M omentum and Collisions
P? = KE2m S 7 p=p

Perfectly Inelastic it E,bzadawy
MmqV1; + MUy = my Vg - 3 m2t17f 3l g ae /i
myvy; + myvy; = (Mg + mg)vf \bada"‘N Recoil Momentum

¢ -J\f“' E 4 ,\ myVy; + MyVy; = MyVyp + maVzr &

e . In Recoil Momentum the first side is usually zeg ot always)
as a Function of time 0=myv+ mzvzg\‘

I=)=AP = ftz F(x) -dt = Fa,,g = At s (e PR ’>\
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Conservation of 2 — Dimensional Collisions Elastic Collisions
Momentum

Bf= P;
OLLRIVEREPd Vi MoVy = My Vsp + MyVsp

Sy P L2 Kinetic Energy
@'% = tan”! LY 4’7; 1 1 w 1
I ¢ P ~’~w, % 2 - 2 2
8\ S | LI de ~— fmlvli + Emzvzi = E.mlvlf + Emzvzf
7 Speed 2.
K . Pr Kinematics Mr :Amr Elbadawy
I \myst m, vt =% + 2alx s ) Note:
You can use
W = Work(]),F = Force(N),d = distance(m),8 = Angle(°), x; = Initial distance(m), x¢ = Final distance(m), F=mXg
F(x) Force as-a function of x(N), dx = Distance(m), KE = Kinetic Energy(J), g =9.8/-9.8 (always)
m = mass(kg), v= velocity(m/s), PE = Potential Energy(J), g = gravity = 9.8/-9.8(m/s?), h = height(m), P = To :set the Force and use it w7hen
da\N Power(W), P = Momentum(kg-m/s), U = Potential Energy(J), i it’s not given
Am‘ Et) = Gyjjvitational Potential Energy(]), U. = Potential energy of a spring(J), W. s For Example.
W N W = Fd c9s6

M@V{ e by spring(J),t = time (sWance/Dlsplacement(m) ME = Mechanical Energy(J):,~
‘52 Amplitude/Maximum Displacement(m), k = Spring Constant(N/m), A = Difference/change in, | 8 d =10m, 8=30°,m=4kg,tind Work
Momentum(kg-m/s), ] = Momentum(kg-m/s), a = acceleration(m/s?) W= (m X g)dcosb




