PHYSICAL QUANTITIES
AND MEASUREMENT
TECHNIQUES
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A cylindrical tube rolling down a slope of inclination # moves a distance L in time T. The equation

relating these quantities is
L+ La*, QT ¢in

gt 1
L{3+—|=QT?sing
m
Where a is the internal radius of the tube and P and Q are constants. s unitfess |
Which line gives the correct units for P and Q7? (Q TzQM B
2
i Q , (Q.(s) = m

A m? m?s I:'l '-.T.- iy & = m 0Y ms =

B m? ms™ " .

| | | Ka n Rashid

D m® ms™
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The drag force F acting on a moving sphere obeys an equation of the form F = kAv?, where A
represents the sphere’s frontal area and v represents its speed. k- F kams-t

: Av* & ponedt)
What are the base units of the constant k? m’. (mS

A kgm®s™ B kgm?Zs” @kgm‘s D kgm*s? 2
L2 l/

m>m
The table contains some quantities, together with their symbols and units. & l<7m 1-2-%
)
2 Kam
quantitb v ere :-;Js,yﬂﬂ)d unit KS
gravitational fiel ngth h g Nkg'= C:l I
: g=m
- Kashanh Rashid| = s
vertical height h m - Kg""‘ts ol
volume of part of liquid % m’
Which expression has the units of energy?
A gphV g 2hVv c 249 D pgh
3 g hV

ms. Kam™®. m. m
k&ml 3f|+3§,1_ 2 km"s—z



The drag coefficient Cq4 is @a number with no units. It is used to compare the drag on different cars

at different speeds. It is given by the equation L Ko
4 1
-3 (me)". m
Cq= 25 k?‘m 2
P 1= _my
S m".¢-n.m
where F is the drag force on the car, pis the density of the air, A is the cross-sectional area of the -2-(-n)
car and v is the speed of the car. {. mg> {=m!"
-3 -h - -
What is the value of n? mo T {«m®s ot

1=mg¢* &.r

A 1 2 cC 3 D4 — . | 2
Qe Danet

n n



The speed v of a liquid leaving a tube depends on the change in pressure AP and the density p of
the liquid. The speed is given by the equation me = k m-ls,z) n P i fﬁl'\

n - 3
v= k(MJ L7m - kgm'5. Mg M

mel- (mzs’m)“ = I‘S"’"y;

where k is a constant that has no units.

R ‘Lns —n
What is the value of n? ms - m
2 %)

A-Ras|
1=2n = -2n
h=L Lt

A 4 F



A cylindrical tube rolling down a slope of inclination # moves a distance L in time T. The equation

relating these quantities is v 7_" '/1.
3L+ aL . QT sinD
g P
L 3+F = QT?sin@ .
RN Wl -+ aLL = Q T
p v —
Where a is the internal radius of the tube and P and Q are constants. P
i 2 , : A a
Which line gives the correct units for P and Q" aiL‘: b QT = m
P Q P Q)= m
B
A m? m?s2 (MM)= " Q - m
S‘L
m? ms P . N
=m =m$s
C m? m3s P
B m?® ms
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Answer all the questions in the spaces provided.

1 (a) Show that the SI base units of power are kgm?s=3.

V—:E V"gg"’"y)"“"
S
- v p - kgms

(3]

(b) The rate of flow of thermal energy Q

n in a material is given by

where A is the cross-sectional area of the material,

T is the temperature difference across the thickness of the material,
X is the thickness of the material,

Cis a constant.

Determine the SI base units of C.

k—SVXS"s - CMZK-

kgw\s’3 K'-¢

base units [4]
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[ms = {n‘b/us

5 The diagram shows a cathode-ray oscilloscope (c.r.0.) being used to measure the rate of rotation
of a flywheel.

1000 rev — Lmin W
D
3000vev  — (0 20 ms
L vev Hywheel
A= _é_f)_)_(_\v l ol 20 4100% fo (60
3070 | wy Y o
A = OOLS t; 3 (OOOmS ]
A0 ms

The flywheel has a small magnet M mounted on it. Each time the magnet passes the coil, a
voltage pulse is generated, which is passed to the c.r.o. The display of the c.r.o. is 10 cm wide.
The flywheel is rotating at a rate of about 3000 revolutions per minute.

Which time-base setting will display clearly separate pulses on the screen?

A 1scm™ B 10mscm™ C 100puscm™ D 1puscm™
0-1ms



4 A signal that repeats periodically is displayed on the screen of a cathode-ray oscilloscope.

~~

SN RN

\ 1

\\ 10 mjs //

The screen has 1cm squares and the. time baseis set at-2.00ms cm.. { .-

What is the frequency of this periodic signal?

A 50Hz 1OOHZ C 125Hz D 200Hz



5 The diagram shows a square-wave trace on the screen of a cathode-ray oscilloscope. A grid of
1 cm squares covers the screen. The time-base setting is 10mscm™.

9 Swaver — 60 ms

x — 15
6O x1073
A= (4] Hz

|

What is the approximate frequency of the square wave?

A 70Hz

C 280Hz

8.6 waveo — LOmMS
{ wave — %

= GOX!
.9
- 1.06 ms (?md)
|
I1cm T
=1
‘f 1.06x107°
F: |4’l H'Z.
1400 Hz



Unit Conversion

Tera (T) <10
Prefix Exponents
Giga (G) x 10°
Mega (M) X 10°
kilo (k) x 103
deci'(d) - 10
cefti (¢) paYard o
mili (m) X 1073
micro (K) X 107°
nano (n) x 107°
F((,O (p) |07




PHYSICAL QUANTITIES AND UNITS

Note: you need to remember the prefix and their exponent to solve the conversion
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PHYSICAL QUANTITIES AND UNITS
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3 When a constant braking force is applied to a vehicle moving at speed v, the distance d moved
by the vehicle in coming to rest is given by the expression

d = kv?
where k is a constant.

When d is measured in metres and v is measured in metres per second, the constant has a value
of K.

What is the value of the constant when the distance is measured in metres, and the speed is
measured in kilometres per hour?

A 0.0772k;, B 0.278k; C ' 3.60k; D 13.0k,
s | | 7773f | 4 = § . | I % Kk & "R R R
4 = kv A:|L1<v,<[L> v kom0 am
m Y S g 3600 o x3600
A = lkyv* d- k&, .v. 0012
m? S kmp

S
"

O.OO-I'ILI(l V
kl = le, wn k S kmh™
1




PRECISION VS ACCURACY
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