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In physics we
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Minimum Number of

S which we can not J
Physical quantities measure? g
selected and thejr Units are defined and standardized :




INTERNATIONALSY STEMO

‘A complete set of units
quantities 1S called system. of units’.
international system of unite’s 15 abbreviated as S
units. Actually, SI units is a short torm of the French
(d" Units’) which means

name ‘Systém International
‘International System of Units’. The international
system of units is based on seven base units (or seven

basic units) from which all other units aré derived.
information instruments for

The seven basic physical quantities, their S| base units
and symbols are given in the table 1 2. 1 safe flight.

Aeroplane pilot require large

. mber of measuring and

Base Quantity
Name | symbol Name Symbol
Flength | L, % 1 (e.t.c) meter m

mass ' m | kilogram kg
time, duration . ~ second s
electric current ori ampere A
thermodynamic temperature T kelvin K
amount of substance mol

tuminous intensity cd
A. 5| Base Units:

In SI SEVEN physical §
yantities are chose s base and -- i _
quantities are chosen @ : b book while specifying the teneth of P

- 2537 whole 7/Binches

their units are defined, | pendulumrepe --
<tandardized and are called base " Imﬂ'mit'i?v#mleﬂﬂwmthmin
(unit of tength) in different cities of England was

its. Each it is defined e g TR
units. Each Sl unit 15 CEH defined tohavedifferentiength.

carefully so that 1t1s unique and | similarly before 5}, we had to deal with odd
upon which accurate and WWH@ﬁwmamﬁ '
reproducible measurements can inches in a foot of 5280 feet In a mile. Sl came up

be made.




in physics we deal with numbers that are either very small or véry large, it

becomes difficult to write these numbers. For example, the mass of moon 1S

approximately TO,UOO,DUU,OGD,{]DD,GUU ,000,000.kilograms. If we use this number
ct notation for it. This is exactly

often, we would surely like to have a more compa
resents a number as the product

what standard formor scientific notation is. it rep
of a number greater than 1 and less than 10 (called the mantissa) and a power of 10

(termed as exponent):
aumber (N) = mantissa (M) G {0

The mass of moon can thus be written compactly a5 7 x 107 kg, where 7 15
the mantissa and 22 1s the exponent. Similarly, the diameter of atomic nucleus 1s
about 0.00000000000001mM, which in standard form or scientific notationis 1x10 “m.
BER TO STANDARD FORM
decimal point and place it after first non-zero

1. Inagiven number N, move the

digit which will make it mantissa (M).
2. If the decimal is moved towards left from its given initial position then the

power of 10 will be positive and whatever is the number of digits through
which the decimal point has been moved that will be the value of exponent

(power of 10).
3. Similarly, if the decimal point is move
then the power of 10 will be negative an

through which the decimal point has been mov
" exponent (power of 10).

AVERAGE DISTANCE BETWEEN EARTH AND MOON

": Example 1.1
erage distance between earth and moon i 384,400,000 Write this number
inStandard form / sdgntiﬁc-mt'atiﬂn. = | ‘

'3 For staridard form / scientific notation we can

write the termas
distance = 384400000.0~ 10°m

‘....I"-.-j'- .-Fu..l.-..I"lu-"'-""—-"I

d towards right from its given position
d whatever is the number of digits
ed that will be the value of

For Standard form / scientific notation in order
to get mantissa (M) in which the 1st digit before
the decimal is non-zero, we have to move the
decimal 8 digits towards left. Therefore, the

power of 10 will be positive 8, that is

distance = 3.84400000x10°m B, nswer




Viruses {about 107 m long)
| attacking a cell. How such
and symbols, For example force has derived unitsof |small lepgths can bpe

'kems™ which is given *Pecial name as “newton’ ang | Medsured?

derived units in terms of base units are given in table 1.3.
TABLE 1.3 DERIVED UNITS FOR

Derived unit
Name " Syrn?:r_ul Name Symbol
area | A square meter m’
volume Vv cubic meter m’
Speed, velocity v meter per second ms’'
acceleration LA Meter per second squared ms’*
density p | kilogram per cubic meter kgm”
force F o newton N = kgms?’
pressure P pascal | Pa = kgms?
energy v ~E, U | joule J = kgm’s?
Capacitance C farad F=kg'ms'A?
| resistance R _ohm

dForm/ SCIENTIFIC NOTATION

~ Scientific notation is 3 Way of writing numbers that are tog big or too small
to be easily written in decimal form. Standard form or scientific notation has 3

number of ysefyl Properties and is Ccommonly used by scientists mathematicians -
and engineers.
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are 365 days 1 a year

o fy=1x365x24%60%605

or = 11536000 s
scientific notation W€

For standard form /
can write the termas
fy = 31 536000.0x 10%s

In order to get manti
7ero, We have to move the deci

power of 10 will be positive 7, thatis
1y=3.153&000x1u’s




Name the Convenijent

unit you wij use tg
Mmeasure.

a) width of 4 book

D) length of 5 room
C) diameter of a wire
d) mass of candy

€) mass of Cricket
ball. -

d
p c
T m
G i 4
10° M nano 10" n
kilo 10’ k + pico 10" p
hecto 107 h femto 10" f
da a
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Calculate Your height in Centimeters and

meters and your mass (notice that we do not
say weight) in kilograms. '

INFORMATION
_ The mass of this mbsqui to can
Ternperature, Vulume_, Time,_ Area, Density, beeip;— i‘-:;ﬂi‘;"gﬁ t;‘gfiﬁ'ﬁ
Length mgj_ T S0

kilogram o1, 10° ¢
m= 2fg

"7 2fg=2x10154, _ 1kg

Tuberculosis js g respiratory

“‘-'---1.x 107 g’ di’rm@M#m} caused by g
bactet

— e 1= -E | _"- z .
therefore m = 2 fg~ 3. 10~ kg m| b

eria know noas




< Given Distance d = 489 km
el We know that kilometre tkm=1 «10°m
and megametre  IMm=1x 10°m

d=439km=439:=-:10317‘i:~: 1MT ar 439km=439:<1ﬂ'3 Mm |
i ExTEnsion EXERCEE o
\f we go to Lahore by aeroplane,

d = 489 km= 0.489x10° Mm
the distance shortens to 376

e 489km=0.489Mm —(EERED) |nvt -

therefo

gasure physical quantities‘ :

These range from
cope (AFM)

‘Measuring instruments are devicestom
number of measuring

instruments.

atches to Atomic Force Micros
(STEM). All measuring instruments

Physicists Us€ large
cts such as rulers and stopw

Tunneling Electron Microscope
g limitations.

simple obje
and Scanning
have some measurin
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While using a measuring in
certain precauti ons in order to obtai

strument, it 15 therefor
nanaccurate reading. ;

This instrument 15 used to measure
the lengths of objects or the distance
between two points.

Rulers are made from different

materials (wood, plastic, metal) and in a
wide range of sizes. Metre rules are one
metre long as compared 1o the standard
metre. Metre Rulers usually have 1000 small
divisions on them called millimetres. Such

metre rulers have least count of 1 mm.




There are two scales on vernier Callipers,
Main (fixed) Scale:

A main scale which has markings of usually of 1 mm each ang i
JawAon jts leftend. |

Least count is Calculated by two methods:
Method 1:




5. Main Scale: Used in inches measurements
6. Vernier Scale: Used in centimetre of millimetre measurements

.9 mm,

If one main scale division is 1 mm one vernier scale division is 0

the least count is 0.1mm.

Method 2:
" Mathematically, least count can also be obtained from dividing the value
+otal number of divisions on vernier scale.

of smallest division on main scale by
smallest divisionon main scale

Least Count= e ;
Total number of divisions on vernier scale
scale division has

L

If the smallest main scale division is 1 mm and vernier
10 divisionon it then the least count is

Least Count= %T- —0.1mm
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want to measure the diameter of a small solid

use the following method.
usually written on vernier caliper,

bed previously) which in our case

Suppose we
vernier caliper we will
1. Note the leastl count of the vernier, (it is

otherwise we can find it out by method descn

i¢0.01 cm (0.1 mm).




(0.6 mm)
=1.96 cm
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1.6.3 SCREW GAUGE

‘A device used to megffi‘é
on of circular scale over jitiskn
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a fraction of smallest'se
OWn as Screw gauge’.

i Thk]

moti

pitch of Screw Gauge:
ear scale in one rotation is

The distance trave
called the pitch of the screw gauge.

led by the circular scale onlin

[ Figure 1.3 BESE

Datum Line |
/ Central line  Thimble i

Anvil  Spindle

Ll
=

Sphere
Least Count of Screw Gauge:
The minimum length which can he measured accura ely by a screw gausge is
rew gauge is found by

called least count of the <crew gauge. The least count of sC
dividing its pitch by the total number of circular scale divisions.
pitch of Screw Guage .

Least Count = — :
Total Number of Dwismnsun Circular Scale
the number of divisions on r:_ii’cular

If the pitch of the screw gauge is 0.3 mm and

scaleis 50 then
0.9mm._ 0.01mm

e.d. | east Count = —
g 50







With your ruler
number by the number ﬂf PBEES

Aastgnment 1.6 Bilzlies INSTRUMEN

2
Which of the foltuwingistheacmte device fm'meawriﬂs

A) avernier callipers’

| sliding scate
"B) ascrewgaugeofprtcm mmand25 dms'-imnnthem

mﬁaie

NGS OF VERNIER CALIPERS AND SCREW GAUGE

ACTIVITY READI
main scale calibrated

rnier Caliper measurements, with

Read the following Ve
" in S units.

' ]
1|I |I|L||1 1|.|| !1I.|l|: 1-'| itlﬁ. T |||| _;|r bt | . :
i i

Rﬂad the following  Micrometer Screw Gauge measurements, with main scale

calibrated in S| units.

—

The mass of a body is difﬁcult to determine, but it
is process of comparing the m

inst a body of known mass. Thi
ess. This weighing is carri

agai
mmonly known as weighing proc

is cO
balance.
Physical balance is just a common balance where there are two




You measure weight of an
object by PUtting it in one pan
and a known weight in the
other,

A physical balance is a

VEery sensitive common balance

which can. measure weights in
milligram order, |t isplacedina
- Protective glass case so that
even dust and wind can not
affect the accuracy of the
instrument, -

Agate knife and
Beam agate plate
Balancing
SCrew
Pointer | R
!
scale : Plumb line
-
Pan .
Adjustment knob Leveling Screws

L digital stop watch can‘

measure up accuracy of
0.01 secong (cen tisecond)
this is the least count of
Ia’ig!’ tal stop watch.




hat pnin£ to be read, but the watch
elapsed time. Pressing the split
display of total time.

freezes, allowing the elapsed time to t
mechanism continues running to record total
button a second time allows the watch to resume

£ ASURING CYLINDER
The volume of a liquid can be found by measuring

transparent plastic or glass and it
has a vertical scale 1n milliliter
(ml) or cubic centimeter (cm’). E:;‘ "
Measuring cylinder can be used
for measuring the volume of an
irregular solid body such as key as First s
shown in figure 1.5. Reading
Water is poured into a
measuring cylinder until the
cylinder is about half full. The
volume is measured, and then an
irregular shaped object is

when the object is completely immersed |
the volume of the water is read again. The volume L ety
of the object is found by subtracting the first ‘
reading from the second. MR ) e
Example 1.6 [eLERRRECS MILK IN S1TUNITS [l oo e
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- 1. The volume in cm’ is found dire

1

L e e '

aral o e et 2
=

9 (a) The volume of a cube of side Lis V
Ny froml= 10 cm. Calculate the volume inem’ is

V= = (10 cm)’ = 10° cm

o m’ using the conversion factor 1

(b) To find the volume in m’, convert cm’ t

cm=10" m.
‘10%m 3
103 cm’® =10% em” % ]
. 1icm :

U
T
!
O
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That digits ﬁI"rﬁm 1 tb- 9 are
significant. For example the number of
significant figuresin47.73is 4.

ZERO in between two significant digits is
always significant. For example the

number of significant figures in 32.50063 is
7.

ZEROs to the left of significant figures are
Not significant. For €xample the number of
significant figures in 0.00467 is 3.

ZEROs to the right of the significant figure | %o prope




may or may not be significant. In decimal fractions zero to the right of a
decimal fraction are significant. For example in 7.400 there are 4 significant
figures. However if the number is an integer aumber of significant figures can
be found out by accuracy of the measuring instrument. For example in number
80,000 we may have 1,20revend significant figures.

5. In scientific notation oF standard form the ﬁgures: other than power of ten are
all significant, for example mass of electrons i< .11 x 107'kg. There are three

significant figure init.

RULES FOR ROUNDING OFF SIGNIFICANT FIGURES
1. If the last digit is less than 5 then it will be ignored. e.g. ROUNDING OFF

26573 is rounded to 2.657. 2.6574818
2. When the dropping digit is greater than 5 then the last 2.55144?.ﬂ
retained digit increases by 1 .8 7 6578 is rounded to 2.638. s ;45 4
3. When the dropping digit 1s 5 and the last retained digit is oy
even then the last digit i.e. 3 will be dropped without 26574
affecting the next one. €.8. 2.6585 is rounded to 2.658. . 1_55-3
4. |f the last digit is 3 and the 2nd last 1s an odd digit then the X :‘;a
2nd last digit is increased by 1 in order to round off 5, e.8. e

1.65?5 is rounded to 2.658. | 2.66

Physics: The branch of science which deals with the study of properties of matter
and energy along with their mutual interaction.

Physical Quantities: Qu antities that can be measured.

international system of units: The international system of units which consists of
seven base unitsanda aumber of derived units.

seven Base Units: metre, kilogram, second, ampere, candela, Kelvin and mole are
base units of system international.

Scientific Notation: An internationally accepted way of writing numbers in which
nurmbers are recorded using the power of ten and there is only one non zero digit
before the decimal.

Vernier callipers: Adevice used to measure a fraction of smallest scale division by
sliding another scale over it.

screw Gauge: A device used to measure a fraction of smallest scale division by
rotatory motion of circular scale over it.

Stop watch:Itisan instrument used for measurement of time interval.

Significant Figures: The accurately known digits and first doubt full digit in any
measurement.




7 Prizes. Who founded the awards? Why?

Who delivers the award? Where?

Document Your sources and pPresent your
presentation.




8 @ How many millimeters are there in 10 cm?

U x
- A. 100 mm 8. 200 mm C. 50 mm- D. 10 mm

@ Which of the following quantity ca S
)
C. length D. mass

A. current B. force
ameter of a pipe 15

ment best measures the internal di

L
I
'
o
L

E
8. vernier calipere—"

® The instru

A. screw gausge

C. meter rule D. measuring tape

@ which prefix represents a targest value? /

A. mega B. giga C. peta D. exa

llest prefix?

® WWE following is the sma
B. pico C. nano D. femto

A 'qttg,-'*'
(6] Whi:EFI_ of Fhe following numbers shows one significant dig‘q.}‘ P
A. 1.1 B. 6.0 C: 5T 0. 6x10 {7 '
@ Which of the following numBers chows 4 significant digits? ,

C.5174.00 D. 0.0002

raveled by light in one year. It trjavels abeut
his nl_.lmber" '

ificant figures are in T

 A.900.8 B. 4

© Alight year is distance t
9.460 » 10" m. How many sign

B. 2 3 D. 4

A. 6

© 0.2 mm in units \uys is : | _
BM%10*m C.none D. both Aand B

A 0.000Zm
@ KITAB UL MANAZIR is the name of book written by
5. Ibnal Haitham__~"

sl B
: =

C. Al Eleruﬂi - TR ‘
_ s e O, i e e

A. Yaqub Kindi

S—
P o g . —=

N = S

e

4 -
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CONCEPTUAL QUESTIONS
Give a brief response to the following questions,

Wlugy is shaped by physics?
Physics and biolo

8y are considered different branches of science, how
Physics links with biology?

e

Bz

) COMPREHENSIVE QUESTIONS

Give an extended respur?n the following questions.

D ne"phwipﬁm@hysi pl
societyz—"
Mﬂt'

s SI? Name 5! base quantities and their units,
G'WB{;WE phWantities? Distinguish between base and derived
Physical quanfities. ‘

ay a crucial role in science technology and

(4] What is standard form or scientiﬁt notation?

©® What are Prefixes? Explain with examples. -

e
0o Describe thig-cdnstructiun and use for measurement of the following
instrur i

-' {
a. Vernier Calipers b. Screw gauge
eﬁ igni




NUMERICAL QUESTI

© Write the number in prefix to POWET of

can detect a mass change as small as 10
collapsed star made primarily of neutrons) is about 3.00x1

Earth. c, Earthtosun distance is 149.6 million km
f length (commanly used in atomic

@ An angstrom (symbol A) is a unit O |
physics), defined as 10 " mwhich is of the order of the diameter of an atom.
gstrom?

2 How many nanometersare in1.0an

ten a. Mechanical nano-oscillators
* kg. b, The nearest neutron star (a
0" m away from

b How many femtometers OF fermis (the common unit of length in

nuclear physics) arein 1 .0 angstrom?

¢. How manyangstromsare ini1.0m?
tisc =299,792,458 m/s.

© Thespeedofligh
a. Write thisvalu
b. Expressthe speed of light to

i five significant figures,

@ Expressthe followingin terms of powersof 10.
b. 96 megawatt c. 2 gigabite

e in scientific notation.

ii. three significant figures.

a. 7 nanometre
- d. 43 picofarad

mte the following numbers in standard form:
cterial cell: 0.000,000,000,005 kg

. e. 2 millimetre.

a. Mass of Ba
b. Diameter of Sun: 1,390,000,000 m

WEB LINKS
http://WWW. introduction-to

http:/ /www.Di pm.org/en/ about-us/
com/convert/num

-phy".iics.cumf

ber/scientific-not ation-

http:/ Jwww.rapidtables.

converter.htm _
http:/ /www.fli ppingphysics.com /significant-

figures.html




Cheetah i« the
fastest Land
animal with

maximum speed
of 114 km/h

represent vector quantities by drawin

* define the term speed, velocity and acceleratior

v plotand interpret distance. time graph and speed -Lime graph,

v determine and interpret the slope of distance-ti Me and speed-time graph,
¥ determine [r,n;n theshape of the graph, thestate of 3 body,

¥

i. at rest fl.moving with constantspeed  iij.
calculate the dréa under speed

moving body.

moving with variahle speed,

-time graph to detErmine the o Istance traveled by the

derive equations of mation fora body me

'|'1 ng L
line using graph.

ith a uniforr, aclelerationina straight

e

“4ve prablems ral ~ted to Uriforinly ac

-SiEralod motion usin
s00 proviiless relaiadint =2ty Falhng Sadies s 8 TUms™ as (he accete v2on due to
gravitv.

8 2pDrogiiate eguations.
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Mechanics is the oldest of all physical sciences. Mechanics deals with the

study of motion of objects. |
Everything in our universe is in a state of motion. Our solar system moves
through space in the Milky Way Galaxy. Earth revolves around the Sun while

rotating about its own axis. People, animals, air, and countless other objects
move about on Earth 's surface. The elementary particles that make up all matter,
too, are constantly in motion.

There are two main branches of mechanics. They are Kinematics and
Dynamics. Kinematics will be focus of study in this unit.

: Kinematics is derived from the Greek word for motion. Kinematics is

~ the branch of physics which deals with the study of motion without going into

detail of what causes the motion.

rver if it does not change its

A body is at rest with respect to an obse
position with respect toan observer. Abody is in state of motion with respect toan

observer if it changes its position with respect to that observer.

POSITION:

Inorder to describe the motion of an object, we must first be able to describe
poﬁtiun—whamitisat.am‘.pm‘ticuhr timemﬂ‘.‘pmciieky,wenee;dtﬁ pe
pmﬁinnreiaﬁmtnacuﬁvenientmference.: T et e e
Position is the location of object relative to some reference.

i —— m— e —

We can equally use references that
are not stationary but are in motion
relative to the Earth. For example,
to describe the position of a person
in an airplane, we use the airplane
as the reference, not the Earth as

<hown in the figure.




=) Ehgngesfn pasitmn of a hudy | hiuﬁnn of a-huﬁe;r_mntﬂnh of
@s a whole. The line or pathof 'a ball, moving car, falling
1. Translatory Motion /motion could be straight or bodies, rowing boats, flying

-. | curved. . birds
Translatory mation is again divided into following types

| A, REt:‘tillnear Mnti;n _TS_trE;ight_line Mﬁtiun- | | h_lotic;n of freé falling bm:?ies
B. Curvilinear Motion Circularnrmrvedpath motion :i:?:rnsi:f cricket ball being
C. Random Motion Irregular motion E‘f*:?:‘;ﬂl:;';::;ﬂ?' or motion

o o, o Motk of whee o 3 eyt
Z. Rotatory Hnitlnn of motion the particles of the the hands of a clock, the

- bady moves Inacircle | Wings of a turning fan

—— g S R s e T B S = e e — = ——
The oscillation of a mass

_ The repeated forward and attached to an elastic spring

3. Vibratory Motion ward motion of an object motion of Swing and the
about its mean Position vibration of a plucked violin

' ! string

E-'::%h—ﬂ_hh:_ '==-'h=-==—===__ = e —_—

€xample a body in train is in motion with respect to an observer on ground,
Whereas the same object is at rest with réspect to another observer in train

moving with the object. Thus the motion and rest dre not absolute byt relative,
This means that we have to specify the observer while telling about the rest or

As position needs reference, therefore rest and motion also need
specification of observer, '




For example when teacher changes her position in
the classroom while students are sitting on their

chairs. According [0 students observation the

teacher is in motion. Interestingly, teacher while

moving also observes the students to move as well.
<imilarly, when Sara leaves in train and her cousin
John sees her off. As the train starts moving Sara
cee John moving to the right, (as shown in the
figure 2.1) with same speed as John see Sara
moving to the left.

SCALARS AND VECTORS
Physical quantities can also be categorized
on the basis of their directional properties.

In order to fly a plane, pilots needs not on

blowing but in what direction in which they intend
to fly. In order to build bridges, engineers need to

know what load a particular design will support. In | \J o=
cuch conditions the directional properties of Pt Ry

physical quantities hecome more important.
A. Scalars or Scalar Quantities:

ly to know how much crosswind is

Physical quantities which can be completely 04 -
described by only its magnitude (or size). w
Magnitude means number with proper unit, for

example massisa scalar quantity and can be specified

as 2 (number) with kilogram

(proper unit). We do not need to know in what direction mass is needed.

These quantities can be added, subtracted and multiplied by using
ordinary algebra. For example if we took 2 kg of sugar and add another 3 kg of
sugar we will have (Zkg + 3kg) 5 kg of sugar. |

e density, speed, distance, energy, charge, volume,

examples of scalars ar
power, temperature, electrical resistance, electric current and heat etc.

B. Vectors or Vector Quantities:
Physical quantities which can be completely described by its magnitude (or

“gize) as well as direction are called vectors or vector quantities. Some guantities
(such as weight, velocity, OF friction) require both a magnitude (or size) and a
cription and are called vectors or vector quantities.

direction for a complete des

Vectors can be represented in two Ways.

L wemarE.E 22018 Al COLOR SEAN SET 3-A



VEctor as shown in the figure.

-------
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eographical Coordinate
Position of a point in a given >Ystem having different dire -tions
reference system). To use asnnrmm»mmmm
vectors in applications we and South (S) as shown i
Place them on a Coordinate
System. Description of two
Coordinate Systems
(Geographical Coordinate
System angd Cartesian
coordinate System) is given in
figure 2.3 '

e S0
ﬂk}; e

Hon o

; i




For example the representation of
lid tank (main battle tank jointly

Al-Kha
developed by China and Pakistan) as it

moves to 50 m from origin towards 30° North

of East, in both coordinate systems is

Figure 2.4 rhe position of Al khalid tank
DerHE‘HS'cunrdinatesystEmandaElecta N ~1cm =10m
Scale:
suitable scale | | 5cm =50m
10m-=1cm,ﬂwmfm50m=5m \@w’rjdﬁ
We draw a line of length 5 cman angle of i o pe— B e
from East towards North. D;
Draw _Eir}:esi.an coordinate system e T 10m
cmrmﬁiﬂﬂmseogmphimlmnﬂmm l S 5cm =30m
System anﬂselectauﬁtable-scale o
1'ﬂm=11:m,therefum5tlm=5cm_ O
WEdrawalineuflaﬂgth5m.nmmuf30° x’——n =2 X
from X-axis (taken as east). 5

associated with motion:

2.3 Terms
Position of an object can be described In rectangular coordinate system.
lfuneurnmremurdinatesofan

Where origin O can serve asa reference point.
object change, we say that t otion. The choice of a set of axesina

frame of reference depends tion. For example, for describing
motion in one dimension, Wen s. To describe motion in two/three

dimensions, we need a set of two/ three axes.
Position of an object is usually represented with lettersx, r, s, Lor d. :
W [j‘he length of path traveled between two positions is called distance’.
o direction and therefore it is a scalar q%:antity. Distance is

Distance has n
usually denoted by Ax, Ar, &s, Alor Ad, and has Sl unit as metey 2

he object is in m
upon the situa
eed only one axi




' E }'The shortest directed distance between two positions Is called

displacement. Straight distance from one point to another is called
dispiacemnt'.Jn

Displacement has direction and therefore it is a vector guantity,
Displacement is usually denoted by AX, Ar 4

&s, Al or Ad, and has Sl unit as meter (same
as distance),

For example, if your friend asks you
how far is your home from school and you
tell him that it js about 4 km from school.
You actually told him the length of the path
covered by road, it could be 3 complicated |

School is taken at the origin of
geographical coordinate system.

Starting point

The magnitude of displacement can The mmmﬂfuuwmmforu

distance As
— V _—— IJI'
oo elapsedtime 7 At




INE t:1 B AMUA TION

Representing Change in Quantity:
mbol & for both

el
1

As distance is a scalar quantity,
therefore speed is also scalar quantity
having S! Unit of meter per second (m/sor

ms').

“EllE

Speed tells quantitatively how
fast an object is.in motion. For example
while going from Peshawar to Islamabad

through motor-way M1, we leave at 2:00

pm and Cross Ssawabi interchange about

80 km from Peshawar interchange at 3:00

pm. Qur speed can be obtained by using |_. . o 4 time At '

equation 2.1as S/ emdﬁm ti"’
difference between the ending

=l
-
| F
W L
I -
i i u
i iy 3
— L e, o

V = 80km —0km _ 80KM _ g0 km/hr
3hr—2hr 1hr ‘

We are traveling at 80 km/hr.

A Average speed:
‘Average speed is the net (tota

(t). Mathematically
Total distance § -
e - or <v>=y — B
- Total time t
For example total distance to islamabad is 155 km via M1 motor way, we
take total time of 3.5 hr (3 hour and 30 minutes), our average speed is

calculated by using equation 2.2

cv = 22K _ 44, 3km/hr

3.5hr
44.3 km/h, however we Know that at times we

traveled faster than this and on other occasions we were slow. Even we took restat
restaurant in our way for about half an hour. So we are sometimes not interested in
average speed, but the speed at any particular instant of time. This speed is called

instantaneous speed.

B. Instantaneaus Speed:
‘Instantaneous speed 15 speed for short time interval At (very small

such that limit approaching to zero)’. Mathematically

l) distance (5) divided by the total time

so our average speed i5

Celmits g

At—0 AL




ot zero) indicates

The Limit At approaching to 7ERQ, (close to zero but n
as possibly close to

that we are observing the change in distance in a ime as small
zero. This is the speed the speedometer of our car shows, which keep track of
changes in speed within a fraction of a second.
Uniform mdvarhblespeed: |
Uniform speed as the name indicates is the speed which does not change
otherwise itis called variable s . |
‘If a body COVEr'S equal distances in equal intervals of time W€ say that the speed is
uniform’. When a body moves with uniform speed the average and instantaneous
speed are same |
Example 2.1
In the Guinness. Sast mpior hip, thefastast speed for garden snail
T onds; what was the speed of snail?__
) GIVEN: = REQUIRED:
5 Distance covered 4s = 330 mm = 330 x 10° m =0.330m :
M ol time t =2 minand 205 = (2% 60 g)+ 205 =140 SR
B rrom the definition of average speed,

88 equation 2.3 we have
{v}__Iﬂtaldistance R
Total time o ot

0.330m

—_.—*_'_

utting values <V =>=
P 8 140 s
<y >=0.0024m/s _—-m

The world record speed for a garden snail is only
0.0024 m/s {0.000066 km/h) at this speed it will -

take nearly five daysfora garden snail to move consta
FASTEST MAN

| t 2.1

therefore

ntly throuzn 1 km.

Nemirn B
- | =




item

I:{:r.'lntinﬁrntal drift.

Moon receding from the Earth o
Growth rate of bambog
Comfortable bicycling speed. 20-25
Car (fre\ewaif); cheetah - 30 T 110
Fastest récorded ball Speed (a golf ball) I 91 33; j
1Wind speed of a Powerful tornado _ 130 + 4_6;
Muzzle velocity of M16 rifle 975 3510
Speed of the Earth in orbit around Sun. 29,800 140-77,580 |
Speed of light (fastest speed) 299.?92,453 |
K——-——_____

Nt vector. The §; unit of velocity js
meter per second (m/s).
When w. know both the speed angd the direction of an object, we simply
call it as velocity,
Average Velocity
Average Veloci ty is the net (total) displacement 4j Vided by the total time
“t”; unlike Speed the average velocity can pe positive and negatijve ﬂ'Ependfng
Upon the sign of displacement . Mathernaﬂcally
v > = Jotal displacement ~o_ S -
o= Total time = i
B) Instantanegys Velocity:
Things

in_motion often have variations In speed or direction,

The




Distance CovVered As

Displacement As
time At = 5 min =

REQUIRED:
= 1200n1+60[.]'m=1300m (a) average speed <ys -2
= 1200 M - 600 m = 600 m (b) average velocity <v> =
(5 x 60'5) = 300 s




From the definition of averase velocity, equation 2.5 we have
600 m(East)

<V >= Et_ putting values <V >= <
therefore <V >= 2m/sEast _.u
From the definition of average speed, equation 2.3 we have
<Y >= = putting values <V 2= 180
300s

L
therefore < v >=6m/s __’

locity is 2 m/s East, while her average speed islﬁ m/s.

Her average Ve

‘.';ul""
|
= o

called acceleration. (or)
Mmathematically

: ch in veloci ;AN 2
acceleration = pnge ' = W or a= av. cof a==
elapsedtime At te G

ty having same direction as change in

is also a vector quanti
red (M/S). Acceleration

Acceleration
eleratinnf’s meter per second squa

velocity. SI Unit of acc
is a measure of how rapidly the velocity is changing.

A) Average Acceleration:

‘Average acceleration <q>is otal) ve!ocity? divided by the total

the net (t

timet’.

s Total change 0 velocity
<a>= : - or
Total time




People Enjﬁy accelera tion,
';'ifn'i_ﬂ'mm’eri%f rides thrilt ys by

A car s Aripping mobile ojf a¢

constant rate. Which giagram
speed, speeding and siowing down,



























































































































































































































































































































































































































































































































































































































































































