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Philip Robbins 09.28.1999 
Physics 170 Midterm 1: 1 page of notes (Chapters 1·7) 

Chapter 1-Systems of Measurement 

1018 10-18 L2exa E atto a Area A 

1015 10-15 L3peta P femto Volume V 

1012 tera T 10-12 pico p Speed v LIT 

109 10-9 

giga G nano n Acceleration a L/T2 


106 


mega M 10-6 micro Ii Force F ML/T2

103 

102 kilo k 10-3 
milli m Pressure (F/A) p MIL T2 

101 10-2 
hecto h centi c Density (MN) p MI L3 

deka da 10-1 
deci d Energy E M L2/T2 

Power (EIT) P ML2 /T3 

Chapter 2-Motion in one Dimension Chapter 3-Motion in Two and Three Dimensions 

1 x-xo=(voCOSlp)t y(X) =(tanlp)X-( g )X2
v =lim L\x =dx Vav -(vo + v) 2v2 

COs
2 lp2 1 2 0~HO fit dt Y - Yo = (vo sin lp)t - - gtv =vo+at 2 , .1v dv 

2 
2 

R .vo sin2lpa IIm- - v =v; +2a(x-xo).1t-)oo .1t dt Vy =vosin9'-gt g
1 2

X-Xo =vot +-at 
v: = (vo sin rp)2 - 2g(y-Yo)1 2 

x - Xo = - (vo +v)t
2 

Chapter 4-Forces in Nature 
Newton's Laws of Motion 
1. Every object continues in its state of rest. or of motion in a straight line at constant speed, unless it is compelled to change that state by forces exerted 

upon it. 
2, The acceleration produced by a net force on an object is directly proportional to the magnitude of the net force, is in the same direction as the net 

force, and is inversely proportional to the mass of the body. F=ma Units: 1 kg/mss = 1 N 
3. Whenever one object exerts a force on a second object, the second exerts an equal and opposite force on the first. 

Hooke's Law: Fx = -kAx Acceleration due to gravity: g =9.811s2 = 32X 

Chapter 5-Applications of Newton's Laws 

2ft 
Static Friction: fa, = fJ,N Centripetal Force: F;:::: lJUl == J ~) Speed and Period: v=-r 

c c *1,. T 
Kinetic Fricti9n: It = PIN 

CJ!aDte' 6:Work and Energv 
dW Fdx 

Work: W =Fxeoslp =F. x Power: P=-=-=Fv Units: 1 J= 1 Nm =0.738ft Ib 
dt dt 1 hp =550 ft ibis =746 W 

KirNJtic. EneIgy: KE = .!. ",.2 Potential Energy: PE=mgy . 2 

PottIntiBl Energy ofa Spring: U(x) == ~la.2 Worlc Energy ThflOlflm:. W:;KE' .. KE= .. PE 
2 

~hapter 7..con,ervation of Energy 

2",prgy is conserved: E; = E f I whetfl E = PE +KE . MIJSS and Energy RelBoonship: E =me ,where e =8'· }O',~' 

PEI+~=PEf+KEI 

Energy Dissipation: AE,herm == filx Mechanical EnelflY: EmtJdt = - fAx 
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Philip Robbins 10.29.1999 

Physics 170 ..ldtenn 2: 2 pages of notes (Chapters 1-13) 


Chapter 8-Systems of particles and Conseryation of Momentum 

Cemerofmass: % = ~Zt +m,x2 Momentum: p=mf Impulse: I = (, Fdt =f dp dt =P/ - Pi =~ 
at (~+ml) J, , dt 

"....J 
1 if I I i.\pT.meA-ofar---· F =- FdI=-:. F =-or- FM =tlp =mv/-mv, =m(v/-vi ) 

.V'''- rvt\iO. "'!JJ, !JJ tIN!Jp At 

Momentum before = momentum afterConaetvaIion ofMomentum: 
1. The toIIIIl1IOII'IMIum of .,~ tyItem of bodiea rernain8 constant. Pl+Pl =A+P;
2. In ..1IbeInI» of an""'" fon:e, the momentum of • tyItem rernairIIt c.n::hanged. 

m1l'1 +mll'l = mil'. +m1V; 

Coefficient ofRestitution: e _ ~J IJ Elastic Collision (e=1): When objects ~llide without lasting defonnation or the generation of heat. 


V:u - VII Inelastic Collisions (e=O): Whenever Colliding objects become tangled or couple together . 

.... Impact .......bat (N). Impulse iI!tIe produd of in1*I bat and time (N I). 


Chapter $:Rotation &Chap~t;r 1jCO;SIerv~ation IOf AIngYlar Mom~e:turm . . . 
CrossPtoduct: axb- a a = }' a'i_ a" a, j+" , =(ayb,-b,a,)i-(a,,b.-bya,)j+(a,,by-b,,a.v)k


-"" b b b b b b

bb b " ",l ", 

A 

" }' I 

Angulardisplacement: A8 TOITIue: r=rxF=rFsin8= la 

dO 


Angular velocity: (() = di Moment of inertia: I = mrl 

. dfD d10
Angular acceleration: a = - =-1 Angular momentum: L =r x p =IlIJ =mvr

tit dt 

Constant angular: (() =(()o +at Angular impulse: ft = 1(J)/ -I(iJ; 

Acceleration equations: 0 =0
0 
+ tVo +(() Worlc: dW =rdO 


t 

1 2 1 1Kinetic Energy: K=-laJ8=80 +tVo/+-at
2 2 

Power:
(()l =lIJ; +2a(8-0o) P = TlIJ 

Rotation under non-sJip conditions: v, =RaJ a,=Ra Parallel axis theorem: I = Ie. +mh2 

Chapter 11-Gravitv 1f: -- Gm1m1 r. G = 6.67.10-11 N· mNewton's law ofgravity: I.~ - 2 1.2 Universal gravitational constant: kg 2 
'il 


Gravity field of the Earth: g= _ GME ;. Escspe Speed: YE =~2GME = J2gRE Velocity of a satellite: 

2 r2 
 RE v=t~

T2 = 4% rlKepler's flliIrJ law: 
GM, GMmGravitational potential energy: U(r)=---

KepWlune ... of pIanet.-y motion: r 
1. All ...... mcMt in tIIIipliaII ortJiII with the ..... lit one focus. 
2. A.. joRng." planet to........... out eqwi .... in equIII lima 

3. The ..... of IN period of ."planet is proportionII to the CUbe of the planerl mean diltance from the ...... 

Chapter 12-Static E9yilibrium and Elasticity 

Conditions for equilibrium: 1. The net external force acting on the body must be zero. 


2. The net extemal torque about any point must be zero. L~=O L~=O 

Young's modulus: _ stress _ FIA 


r - strain - ALIL 

Chaoter 13-flujds 


m AI' 
Density: p=­Pressure: p =F Bulk modulus: P$ssure varied with depth: P=Po+pgh

v B=- aVIV 

Units: kglm l Units: IPa = IN/m2 A 


111m -101.32SkPa-14.701h1in1 


Specific gravity: spgr=_P­
111m .. 760mmHg = 76Otort .. 29.9inHg 

PfIaIIazd ,... t 
• ~. Principle 

. A d'Iange in ..~ applied to ., tne::iOMd fluid is1rMlmitted LI1diminist.d to fIWIrY portion of .. fluid and to !tie waIIl of the c:ane.itWIg VftMI. 
An:hirnedeii' Princ:ipIe . . 

Abody whoIJy or pertiIIy immerMcI in • ftuid wi. be buoyed up by • fon:e .., to the we9lt of the fluid that it ~. 
,t• BemauIia PmcipIe 

If the IpMd of. fluid particle incnJIIIeI .. it traveIa IIk:InSJ • ltrMmIine. the prI!SIM.n of the ftuid must decreaIe. and corwereeIy. 

semoullrs equation: P+pgh+! pv" = constant Continuity equation: I. = Av ::I: constantto' ~ ·.k ,2 
. ,". 

Venturi effect When the ~d. ftuid il"lCtUlel. the pressure drops. VISCOUS Row: IlP =~ - Pl = I.,R 

vA 


Coefficient ofviscosity: F ='1- Units: N·s!m2 =Pa-s= 10p0isc Poiseaille's law: M' =811; I.,
z .........;1IT 
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