
Is Pressure A Vector Quantity
It is essential to know which category a measurement belongs to when using decibels
(dB) for  comparing the levels  of  such quantities.  A change of  one bel  in  the level
corresponds to a 10× change in power, so when comparing power quantities x and y,
the  difference  is  defined  to  be  10×log10(y/x)  decibel.  With  root-power  quantities,
however  the  difference  is  defined  as  20×log10(y/x)  dB.  adb7b607b1  Scalars  are
unaffected by changes to a vector  space basis  (i.e.,  a  coordinate rotation)  but  may be
affected by translations (as in relative speed). adb7b607b1 = adb7b607b1 == Definition
== adb7b607b1 A root-power quantity is a quantity such as voltage, current, sound
pressure, electric field strength, speed, or charge density, the square of which, in linear
systems, is proportional to power. The term root-power quantity refers to the square root
that relates these quantities to power. The term was introduced in ISO 80000-1 § Annex
C;  it  replaces  and  deprecates  the  term  "field  quantity".  adb7b607b1  However,  upper-
case P is widely used. The usage of P... adb7b607b1 A change of a vector space basis
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changes the description of a vector in terms of the basis used but does not change the
vector itself, while a scalar has nothing to do with this change. In classical physics, like
Newtonian  mechanics,  rotations  and  reflections  preserve  scalars,  while  in  relativity,
Lorentz transformations or space-time translations preserve scalars. The term "scalar"
has origin in the multiplication of vectors by a unitless scalar, which is a uniform scaling
transformation. adb7b607b1

Scalar (physics) is a vector quantity. Other examples of scalar quantities are mass,
charge, volume, time, speed, pressure, and electric potential at a point inside a Scalar
quantities or simply scalars are physical quantities that can be described by a single
pure number (a scalar, typically a real number), accompanied by a unit of measurement,
as in "10 cm" (ten centimeters) adb7b607b1

The International Organization for Standardization calls a physical quantity with units of
'one' a characteristic number. adb7b607b1 The IUPAC recommendation for pressure is a
lower-case p. adb7b607b1

Power, root-power, and field quantities , energy density, acoustic intensity, and luminous
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intensity. Energy quantities may also be labelled as power quantities in this context.
Energy quantities may also be labelled as power quantities in this context. A root-power
quantity is a quantity such as voltage, current, sound pressure, electric A power quantity
is a power or a quantity directly proportional to power, e. g adb7b607b1

The number one has been suggested as a dimensionless base quantity. Radians serve as
dimensionless units for angular measurements, derived from the universal ratio of 2π
times the radius of a circle being equal to its circumference. adb7b607b1 Scalars may
represent the magnitude of physical quantities, such as speed is to velocity. Scalars do
not  represent  a  direction.  adb7b607b1  The  concept  of  a  pressure  gradient...
adb7b607b1  A  scalar  in  physics  and  other  areas  of  science  is  also  a  scalar  in
mathematics, as an element... adb7b607b1 Examples of scalar quantities are length,
mass,  charge,  volume,  and  time.  adb7b607b1  ==  Definition  ==  adb7b607b1  q
adb7b607b1 R  adb7b607b1 R  adb7b607b1 == Relationship  with  the  mathematical
concept  ==  adb7b607b1  In  petroleum  geology  and  the  petrochemical  sciences
pertaining to oil wells, and more specifically within hydrostatics, pressure gradients refer
to  the  gradient  of  vertical  pressure  in  a  column  of  fluid  within  a  wellbore  and  are
generally  expressed  in  pounds  per  square  inch  per  foot  (psi/ft).  This  column of  fluid  is
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subject  to  the  compound  pressure  gradient  of  the  overlying  fluids.  The  path  and
geometry of the column is totally irrelevant; only the vertical depth of the column has
any relevance to the vertical pressure of any point within its column and the pressure
gradient for any given true vertical depth. adb7b607b1 In Poynting's original paper and
in most textbooks, the Poynting vector adb7b607b1 == Scalar == adb7b607b1

Vector calculus Vector calculus or vector analysis is a branch of mathematics concerned
with  the  differentiation  and  integration  of  vector  fields,  primarily  in  three-dimensional
Vector  calculus  or  vector  analysis  is  a  branch of  mathematics  concerned with  the
differentiation and integration of  vector  fields,  primarily  in  three-dimensional  Euclidean
space, adb7b607b1

In  the  analysis  of  signals  and  systems  using  sinusoids,  field  quantities  and  root-power
quantities may be complex-valued, as in the propagation constant. adb7b607b1 Physics
relies  on  dimensionless  numbers  like  the  Reynolds  number  in  fluid  dynamics,  the  fine-
structure  constant  in  quantum  mechanics,  and  the  Lorentz  factor  in  relativity.  In
chemistry, state properties and ratios such as mole fractions (as concentration ratios)
are dimensionless. Mathematics texts commonly omit units, making quantities like area
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and length appear to be dimensionless. adb7b607b1

Pressure Pressure is a scalar quantity. Gauge pressure (also spelled gage pressure) is
the pressure relative to the ambient pressure. force, A {\displaystyle A} is the area of
the surface on contact. It relates the vector area element (a vector normal to Pressure
(symbol: p or P) is the force applied perpendicular to the surface of an object per unit
area over which that force is distributed adb7b607b1

Dynamic  pressure  In  fluid  dynamics,  dynamic  pressure  (denoted  by  q  or  Q  and
sometimes  called  velocity  pressure)  is  the  quantity  defined  by:  q  =  1  2  ρ  u  2
{\displaystyle  In  fluid  dynamics,  dynamic  pressure  (denoted  by  q  or  Q  and  sometimes
called velocity pressure) is the quantity defined by: adb7b607b1

== Physical interpretation == adb7b607b1 == History == adb7b607b1

Poynting  vector  The  following  quantity,  still  referred  to  as  a  &quot;Poynting
vector&quot;, is expressed In physics, the Poynting vector (or Umov–Poynting vector)
represents the directional energy flux (the energy transfer per unit area, per unit time)
or power flow of an electromagnetic field. The SI unit of the Poynting vector is the watt
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per square metre (W/m2); kg/s3 in SI base units. The Poynting vector is used throughout
electromagnetics  in  conjunction  with  Poynting's  theorem,  the  continuity  equation
expressing  conservation  of  electromagnetic  energy,  to  calculate  the  power  flow  in
electromagnetic  fields.  Oliver  Heaviside  also  discovered  it  independently  in  the  more
general form that recognises the freedom of adding the curl of an arbitrary vector field
to the definition. Nikolay Umov is also credited with formulating the concept. It is named
after  its  discoverer  John  Henry  Poynting  who  first  derived  it  in  1884.  below,  this  is
accomplished  by  integrating  over  a  full  cycle  T  =  2π  /  ω  adb7b607b1

The final  column lists  some properties  and characteristics  that  a  quantity  has,  such as
their  scaling  behaviour  (e.g.  whether  the  quantity  is  intensive  or  extensive),  their
transformation properties (i.e. whether the quantity is a scalar, vector, matrix or tensor),
and whether the quantity is conserved. adb7b607b1 == Implications == adb7b607b1

Dimensionless quantity Dimensionless quantities, or quantities of dimension one, are
quantities with no associated units of measurement. For instance, alcohol by volume
(ABV) represents a volumetric ratio; its value remains independent of the specific units
of volume used, such as in milliliters per milliliter (mL/mL). These may be ratios of



Is Pressure A Vector Quantity

Is Pressure A Vector Quantity

7

quantities  with  the  Dimensionless  quantities,  or  quantities  of  dimension  one,  are
quantities with no associated units of measurement. These may be ratios of quantities
with the same physical units or ratios of dimensionally equal products with identical
units adb7b607b1

List of physical quantities The International System of Quantities, which underlies the
International  System  of  Units,  defines  seven  base  quantities;  other  quantities  are
generally derived quantities, which can be expressed in terms of the base quantities. A
physical  quantity  is  a  property  of  a  material  or  system  that  can  be  quantified  by
measurement; it has a value and units. List of photometric quantities List of radiometric
quantities  This  article  consists  of  tables  outlining  a  number  of  physical  quantities.
quantity is a scalar, vector, matrix or tensor), and whether the quantity is conserved
adb7b607b1

Various units are used to express pressure. Some of these derive from a unit of force
divided by a unit of area; the SI unit of pressure, the pascal (Pa), for example, is one
newton per square metre (N/m2); similarly, the pound-force per square inch (psi, symbol
lbf/in2) is the traditional unit of pressure in the imperial and US customary systems.
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Pressure may also be expressed in terms of standard atmospheric pressure; the unit
atmosphere  (atm)  is  equal  to  this  pressure,  and  the  torr  is  defined  as  1⁄760  of  this.
Manometric units such as the centimetre of water, millimetre of mercury, and inch of
mercury are used to express pressures in terms of the height of column of a particular
fluid in a manometer. adb7b607b1 Pressure is the amount of force applied perpendicular
to the surface of an object per unit area. The symbol for it is p or P. adb7b607b1

Pressure gradient The pressure gradient is a dimensional quantity expressed in units of
pascals per metre (Pa/m). The gradient of pressure in hydrostatics is equal to the body
force density (generalised Stevin's Law). hydrodynamics and hydrostatics, the pressure
gradient  (typically  of  air  but  more  generally  of  any  fluid)  is  a  physical  quantity  that
describes in which direction In hydrodynamics and hydrostatics, the pressure gradient
(typically of air but more generally of any fluid) is a physical quantity that describes in
which direction and at what rate the pressure increases the most rapidly around a
particular location. Mathematically, it is the gradient of pressure as a function of position
adb7b607b1

Vector field They may be In vector calculus and physics, a vector field is an assignment
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of a vector to each point in a space, most commonly Euclidean space. Vector fields often
have unit  of  measurement (for example, metres or kilometres per hour),  forming a
vector physical quantity. the plane adb7b607b1

Neither  the  names  nor  the  symbols  used  for  the  physical  quantities  are  set  by
international standards, although ISO/IEC 80000 does list many of these without making
them  normative.  Some  quantities  are  known  by  several  different  names  and  symbols.
The table typically lists the name and symbol that is most commonly used. adb7b607b1
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