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Mechanics

0 Force and Motion, Friction, Circular
Motion

Work and Kinetic Energy
Conservation of Energy

Systems of Particles, Rocket Equation
Momentum, Collisions

Rotation, Angular quantities as Vectors,
Moment of Inertia, Torque

Rolling, Angular Momentum, Precession
Static Equilibrium

Oscillations

Gravity, Planetary Motion

Non-Inertial Systems
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Fluids

0 Pascal’s principle

0 Archimedes’ principle
0 Bernoulli’s equation
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Lecture 1

0 Introductory remarks
— Units
— Sl prefixes

— Force and Motion, suggested
reading

— Newton’s Laws
— Vectors

Introductory Remarks

Units

We use Sl units, but you will encounter

other systems, the fundamental
guantities in some of these are:

Sl
Length metre

(m)
Mass kilogram
(kg)
Time second
(s)
Accel-
eration (m s?)
Force newton

cgs

centimetre
(cm)

gram
9)

second

()

(cm s7)
dyne

fps
foot
(ft)
pound
(Ib)
second

()

(ft s)
pound-

(N=kg m s™®) (g cm s®) force

(Ibf)




Units cont.

Conversion factors:
linch=254cmso1ft=0.3048 m

11b = 0.4536 kg

S| Prefixes
Prefix | Symbol | Factor
tera | T 10*
giga |G 10°
mega |M 10°
kilo |k 10°
hecto  h 10°
deca |da 10*
deci |d 10"
centi |c 10
mili  |m 10°
micro |p 10°
nano |n 10
pico |p 10"
femto |f 10"
atto |a 108

Force and Motion

0 Read H, R&W Chapt.s1-5,in
particular:

— Straight line motion
— Vectors
— Relative motion
— Newton’s Laws
0 Have a go at the problems!




Newton’s Laws Vectors

0 First Law: 0 Vectors have direction (arrow)
— No net force acting on a body and magnitude (length).
» Body at rest remains at rest. Z a, = acos@sin®

» Body in motion continues motion with
constant velocity.

0 Second Law ..... _ a, =acost
— A net force acting on a body causes |

a a, =asin@sin®

it to change it's momentum
according to:
= d 6 a,

z a ap (p ..... . y

0 Third Law - asm 0
— If body A exerts a force F,z on body a "
B, then body B exerts a force Fg, on a=(a.a.a)
body A such that Fg = —Fga. X T AT Gy

—aji+a,j+ak
A‘ F‘B xi TGy z
BA

I:AB




Vectors cont.

0 Magnitude

a=|a

= [a} +a] +a’

1 Vector addition

c=a+b
(c..c,c,)=(a, +b,,a,+b,,a, +b,)

Vectors cont.

0 Multiplication by scalar

ka

b =ka
(b,,b,,b,) = (ka,,ka, ka,)




Vectors cont.

0 Scalar or dot product

8)
b

acos6

allb =abcos6
=(ab, + ayby +a,b,)

e.g. Work done by force F moving
displacement d:

W=F[d

Vectors cont.

0 Vector or cross product

c = absin Direction from right
¢ | — hand screw rule.

= (aybz - a'zby)i - (axbz - asz)j +
(a,b, —a,b,)k

e.g. Torque of force F at
displacementr: T=rxF




