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Objectives of Physics

- Find the limited number of fundamental laws that govern natural
phenomena.

- Use these laws to develop theories that can predict the results of future
experiments.

-Express the laws in the language of mathematics.

- Physics is divided into six major areas:

1. Classical Mechanics

2. Relativity

3. Thermodynamics

4. Electromagnetism (PHY2049)
5. Optics (PHY2049)

6. Quantum Mechanics

[I. International System of Units

PREFIX ABBREVIATION
101 peta P
QUANTITY UNIT NAME UNIT SYMBOL
102 tera T
Length meter m
10 giga G
Time second s
100 mega M
Mass kilogram kg 10° kilo K
Speed m/s 10 hecto h
Acceleration m/g 10t deka da
Force Newton N 10t deci D
102 centi c
Pressure Pascal Pa = N/m
108 milli m
Energy Joule J=Nm
10° micro
Power Watt W=J/s
10° nano n
Temperature Kelvin K N
1012 pico p
femto




[ll.  Conversion of units

Chain-link conversion method: The original data are multiplied successively
by conversion factors written as unity. Units can be treated like algebraic
quantities that can cancel each other out.

316 feet/h  ml/s

fect 1 1m
316 X il X =0027m/s
M 360 328 /ert

V. Dimensional Analysis

Dimension of a quantity: indicates the type of quantity it is; length [L],
mass [M], time [T]

Dimensional consistency: both sides of the equation must have the same
dimensions.

X=Xy H+V t+at?/2 [L] :[L] "}%]h‘] +%bﬂ]: [L] +[|-] "'[ L]

There are no dimensions for the constant (1/2)

Significant figure  one that is reliably known.
Zeros may or may not be significant:

- Those used to position the decimal point are not significant.
- To remove ambiguity, use scientific notation.

2.56 m/s has 3 significant figures, 2 decimal places.

0.000256 m/s has 3 significant figures and 6 decimal places.
10.0 m has 3 significant figures.

1500 m is ambiguous 1.5 x 108 (2 figures), 1.50 x 10° (3 fig.),
1.500 x 103 (4 figs.)

Order of magnitude  the power of 10 that applies.




MECHANICS

Kinematics
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Vaw = fa ® x= Xo t Vavgt (2.8)

Vavg = L;V and (27) ® Vavg =V, .{.a?t (29)

2
(2-8), (2-9) ®|x- X = Vot + i

> (210)

2
(2.7), (210) ® v = vZ +a’t® +2a(vet) = vg +a’t? +2a(x- X, - %)

®|v? =vZ+2a(x- X,) (211)

t missing




P1.

kaf I _10°m _
40=— x x—— =111Im/s
Lot

3600
o—
X = %H'rt @
- 1.2
xg _Xgo+vgot+§at (@]
_ _ 445m _ Cx. = 2 - 220=- - 2
X, =V L@t = Seamis X5 %g Evgotzg o.5>«':19t2 ® 76.6- 220 vgo X(6.9s)- 0.5x%(6.93) a,
76.6m - = 2 - =- - 2
X, =Yy 1, ® t2:11.11m/s:6'95 %™ %g vaotla O'SXagtl ® 445- 220 vgo X8s)- 0.5x%8s) a,
P2:
X =d=vt=951t® ) Truck (@) 95%=11%%® t=863 s® d = (95m/s)(863) »82m

1
X, Zd =V +5al?® d=0+ 052/ A2 =117 Q) car  (b) v =VZ+20a,>d = 2x(22m/s2)2m) ® v, =19m/s

P3:

0=80m/s.

L, X@- X0 _ (503 + (19 ¥ -
avg u 3

v(t) = %( =50+20t® v(3s) =50+20:83=110 m/s

a(t) :%’ =20 m/s*=a(3s)
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P4,

dx

dt

=v=16et- 16t =16e7t(1- 1)

v=0® (1-1)=0, (€!>0)® t=1s

X(1) =16/e=5.9m

P5.

d, = t=8051® t=

dy

805

®

Locomotive

- 1 .2 _ 1 .2 .
dL+D-vT0t+EaTt ® dL+676-44.721+5art 2 Train
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P5.
-4472m/s -4472m/'8 805m/s)| -36017/s?
Vi =V rat=0® a, = ¢ =(eq ],):( dl_)( = d (€]

:| - (4472m/'5)?
V2Tf:V2To+2aT(D+dL):0 aT:Z((G?'THdSL)) @

®=@® d,_=3803m

from Q) ® t=-2L =4724s
805

- 36007/ s?
38(.3m

-0947/s?

0+@®a =

Collision can be avoided

X, = 676 + B.05t
Locomotive — Xp = 44 72t + 0.5aTt2

Train

Collision can not be avoided

dv=adt® dv= adt® v=at+C; V=V, at t=0® v, =(a)(0)+C® v;=C® v=y,+at
dx=vdt® dx= vdt® dx= (v,+at)dt® dx=v, dt+atdt® x=v0t+%at2+C';

X=X, at t=0® x0=v0(0)+%a(0)+C'® % =C'® x=x0+v0t+%at2
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P6:

1) Ascent  a,= 4m/s?
_ 2 — 2 — od
Y- Yo =V, + 052 ® 10° =80 +21; ®
af%@ v, = (4m/ s2) X(5348s) +80m/ 5= 294m/s
1

2) Ascent a=-9.8 m/s?

0-v; -294m/s
=-g="4®t,=""T"° 47996
e tp 2 .98m/s?

Total time ascent = t,+t,= 53.48 s+29.96 s=83.44 s

3) Descent  a=-9.8 m/s?

0-y= v1t4+0.5>aot4 ® -10%= 294,- 49t,°®|t =2422

[ 1]

oa= Yo ¥o-104M = v,t,-4.9t,2= (294 m/s)(29.965)-(4.9m/s?)(29.965)? = 4410 m . =14.4 km

— _V3'('V1) — —
a2——g—t7® v3——g>t4— v = 53135m/

4
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