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Fundamental and Dernved Quantities
@ifeF HR sgcde AT

* The quantities that are mdependent nt of other quantities are called fundamental
quantities.

37T URRAT & TadT @il drell UTRAAT o Aifoler TIRAT Hgl JATar gl

* The units that are used to measure these fundamental quantities are
called fundamental units.

+ o1 Hel3d AMBT &l Al & fIT Tolel Sehgdl sl 3UANET T ST &, 306 Helold
ShISAT hel STl &

* There are four systems of units namely C.G.S, M.K.S, F.P.S, and SI.
C.G.S,M.K.S, F.P.S, 3k SISHT Sl I IR Yunierdr g



* The quantities that are derived using the fundamental quantities are
called derived quantities.

?ﬁ%ﬁ AT T 3TN b ST AETT WITd AT Sl §, 306 Gcos] HAFAT gl Sl
|

* The units that are used to measure these derived quantities are called derived
units.

SoT Yool AM I A & AT YT F Sl dTell SHZAT HI G Hool FHSAN

Fundamental \ystem of units
Quantity . ~MKs. FPS.
v HE I

Length centimeter .~ Meter foot

Oz
Mass “e d gram o~ Kilogram pound

Bt
Time_ second v~ Second second




7/ FUNDAMENTAL UNITS

Physical quantity Unit

r\iﬂlcs J—")Zl

Length Meter

Tom

Mass Kilogram
H,

Time second

Taira an T g
Electric current ampere

ATTH A Fotdd

Thermodynamic temperature kelvin

AT (ﬂ}ﬁu
s 1 A

Intensity of light

Quantity of substance




Supplementary Quantities:

Plane angle +~— radian

Solid angle .~ O oAt ol steradian Q-EIS'L{./l




MACRO Prefixes MICRO Prefixes

Kilo (K) 103 v~ lkg = 167 gm Milli (m) 103 v
Mega (M) 1055 | mg = lo“dm (u) 100 v~

Giga (G) 10° nano (n) 10° v~

Tera (T) 1072 _ pico (p) 10712V~

Peta (P) 107° femto (f) 0‘15\/@0‘3
Exa (E) 10'8 atto (a) 10718 -
Zetta (Z) 107 zepto (z) 102"

Yotta (y) 1024 yocto (y) 1024

i
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Scalar Quantity . (sdiz1 afwer)

Scalar quantity is defined as the physical quantity with magnitude and no

direction.
ar #ifaes Uiy, a8 haer gRATT giar g, fger a8, 39 3rfeer afr &gr Jar g

sre: ﬁag?r ¢TRT (current), dTT (temprature), IS (pressure) A THT 31fger TfRIAT %l

Vecdoy addifion <&l Follow =4l
Examples : Mass, Speed, Distance, Time, Volume, Density, Temperature etc.....

S - GeIHAT, dlel , 3dsd, S , §AI, Joll 3G

4




Vector Quantity iz

A vector quantity is defined as the physical quantity that has both direction as well
as magnitude.

%ﬁm?%mﬁmﬂwa?mﬂmﬂﬁmﬁﬁ%ﬁ?ﬁﬁﬂ%ﬁ%ﬁﬁﬂﬁ%%ﬁ

3¢ dfer UM Fea &

Examples: Linear momentum, Acceleration, Displacement, Momentum, Angular
velocity, Force, Electric field, Polarization

- 39T, AU, o, caduT 371fe.
E'P'iﬁpla('f’mf’r‘\‘l-.
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Distance vs. Displ%a‘c_&e\ment & a4 YrEng
V2.9

H14ay
* Distance is the total movement of an object without any regard to direction.

* O QU 0 FHIARIT H a&d GaRT ¥ fhU 7T ART H Fa1 HT ol Fed &1 T§ Th 3feer
TR &1 T8 WEA UATCHB(+ve) BT B

* Displacement is defined as the change in position of an object. It is a vector quantity and has a
direction and magnitude.

- Toh AT feem A & Weg3il & & i odad ol @l favums sgd &) g afger i &
g S.|. AT Hex %@W YellcHh, RUNcHS R T $S 8T 81 Fehell &

A start N l
onit — S < P\ edanc €
VN > tedpy et ey T o
Ach _— N N> Shgatint 2

5 U
D 5 sto
- > sop


https://byjus.com/maths/what-are-vector-and-scalar-quantities/

Let’s Practice!

REMEMBER:
» “Distance” is how far you have gone. "ngr 3T Tohder J Tl T g
« “Displacement” is how far you are from the starting point. "fa&am9" 39 Qﬁ&l’l?ﬁ ﬁg a ferder J g

Distance=1m

Distance =3 m Displacement=+1m

Displacement=-1m

Dis Distance=34m

Dis Displacement= Om




Displacement= Ax=xf-x0

xf = Final Position

x0 = Initial Position

Ax = Displacement

5m

Displacement at point A=0
Distance travelled at point A=0




Speed vs. Velomty (~me , W

23|
* Velocity can be deflned as the rate at which an object changes position

in a certain direction. fre avg & fEus $ &3 F a1 e [ARTT Rer & 9fy Js g
GaRT T T gl &l AT FHgd &l v Qpeed < 1o € ‘S%

Time s

* Vector quantity. 7z vs afger afXr &1

Ve lor:,Hg _ Btluccne nt
“Tamn €
* Velocity can be zero, negative, or positive—~ Qd*“ﬁ\\m

= LA
* An object may possess different velocities but the same speed.

* Velocity is measured in m/s. swar s.. 50 #Hevdss §




Speed vs. Velocity

* The rate at which an object covers a certain distance is known as speed.
fordll a&q & TaeUdeT 1 &Y &l o1 sed ol Scalar quantity. Ig v 31iger TR &

* Speed can never be negative or zero.

* Speed may or may not be equal to velocity.

o SHHT S.|. ATIH He/AHs ¢
-

A ~o



VELOC!ITY (= A/ - Q
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Acceleration (CW[M

Q
qar idd 4 : ANY change in velocity

~ + Speeding up (finat velocity is a larger magnitude than the
ﬁ 2y initial velocity)

\E& * Slowing down (final velocity is a smaller magnitude than the
CdRel = A initial velocity)

Lé \ * Changing directions (the direction of the vector is changing)

: the rate at which velocity is

? changing — Finad Nel — Tnit .vel.

Re tsydahon
7

* Units ="/,=m-s2




Velocity & Acceleration Sign Chart

=
v AT 4 |

V2

%/

Moving forward;

Speeding up

Moving backward,;

Slowing down

Moving forward,;

Slowing down

Moving backward;

Speeding up
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Acceleration due to Gravity (i cde)
alg - = N

Near the surface of the [“\ |

Earth, all objects

accelerate at the same

rate (ignoring air

resistance).

1

a=-g=-9.8 m/s?

(9.8 m/s? )

Interpretation: Velocity decreases by 9.8 m/s each second,
meaning velocity is becoming less positive or more
negative. Less positive means slowing down while going
up. More negative means speeding up while going down.




¢=44nlZ Kinematics Formula Summary

V=Y tak * V; =V, + at

— b+



Force

* The push or pull on an object with mass that causes it to change its velocity.

-acqagésmaﬁﬁWWﬂ?Tm@ﬂﬁﬁWWaww
Sl gl

Common symbols: F—, F v

Sl unit: Newton /

In Sl base units: kgm/s?2 "

S
Other units: uncc:lgl pound-force, kip, kilo pond

Derivations from other quantities: F=ma

Ce—.

Dimension: PMEA




@ CD"'l’}aC,—F:..

Mechanical Foxce
Fvic hon  Fovec

e

@ NDV\-—CDI’\'I’GIC'I':-' G\\KCL\/i{’

J

Eled\dc —Lp\(CE v
Magnehc tyce



NEWTON’S LAWS OF MOTION

* Newton’s first law (law of 1nertia) : Newton’s 1st law states that a
body at rest or uniform motion will continue to be at rest or uniform
motion untill and unless a net external force acts on 1it.

aE] 3T fATATAEAT AT Toh WY H THET FcIEGEAT H dd T Bl 8, S doh

dicd del

gxternalf%ce)afclm 3T FORTATTEAT AT IATCEAT H HIS IRAAA o =T AT, T

%W(M)Wla%ﬁm—%\@}ésvﬁaﬂaﬁmwﬁmaﬁmﬁ
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ewo's First Law of tion

An object at rest Unless acted on by An object in motion

will remgin at rest... an unbalanced force. Wil conkirae with
constant speed and

direction, . ..

...Unless acted on by
an unbalanced force.



* Newton'’s 2nd law of motion : .~ dd 1)

Newton’s 2nd law states that the acceleration of an object as produced by a net force
1s directly proportional to the magnitude of the net force.

o
|

d¥d & '\Ela?T (I\/Iomentum)?r gRAdel T ¥ 30 W Y I §l & S OESIOEI
(Dlrectly proportlonal)glél g | N 1
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@y o
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To get the wagon to
accelerate, you have to apply a
PULL (Force).

If the MASS of the wagon
increases, a greater PULL is

necessary to accelerate it.




* Newton’s Third Law of Motion :

The Newton’s 3rd law states that for every action there 1s an equal and opposite
reaction.

Ucdeh TohaT (Action) shT 38 SRTEX JUT 38 [d%cy 62 H 9fdishdT (Reaction) &Il .

sd
g o fhar-gfafsar (Law of action and reaction) ahT TH Fgr Jra %’







Frictional Force (99T &) :

Frictional force refers to the force generated by two surfaces that contacts and shde
against each other.

gYUT o Ueh YhR hl §of BIdTl g oIl Sif &l dell o s griafeies Taeff a1fa =1 faaer

T & |
7
S 7

| | 1
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* A few factors affecting the frictional force:

1. These forces are mainly aftected by the surface texture and amount of force
impelling them together.

g;% ALY §9 & dg $I dd1de 3K 30g Teh 1T ol[fllel dlel dof I AT & gafad
|

2. The angle and position of the object attect the amount of frictional force.

3Tsoiee & ST AR AT a1 S H AEFT FF FATTST Fdr gl

3. It an object 1s placed flat against an object, then the frictional force will be

equal to the weight of the object.

gie Tl aFq A fhdl 9 & TWeh FUIC IWT ST &, ol BN0T 9T g a&d &
HR & S|




* 4. It an object 1s pushed against the surface, then the frictional force will be
increased and becomes more than the weight of the object.

gfe fhell a&d &l Tdg & fa%ey Uohell SATCT &, d GYOT Jol HI ST ST 3R
I & AR & A g S|

 Calculating the Force of Friction :

Ffrict= u e Fnorm



«TYUT df I TAATIIV — Features of frictional force

- &Y Tdal & FET oI9Ter Tl 9907 §of 3ok TF9eh &F%hel T s g
dm%qsgﬁd Al &1 Jpfd W AT &L &

%ElﬁUTQd Sl AT Ja8 A I TAAs gVuT gl HT ATT JaH

ol & HROT &1 HesT HIET WsST I Ul § AT el ITel §

* gYUT §of o gl 9T §H hel o TSech dUT ST H [ehell Hgeh T
fhaer SITa &



Different Types of Frictional Force
* Dry Friction

* Static Friction

* Kinetic Friction

* Rolling Friction
* Sliding Friction

* Fluid Friction



*E¥YUT §T & YR - Types of frictional force

. '\’:?\ﬁ?lﬁl'? HYUT o (Static friction force) —Sa fhdT S&d ol @GEFIFT 3? IGINCERGEIE]
m%aﬁrmﬁwa@wmwsﬂ?w dde & AT o9lel dlel §of &l
S SIIEED g}jﬁﬁ;« =ghT RHATIT TRNT T ool & S JUT fe2m ao v ferr &

v

- Ul gYuT §of (Sliding frlctlonal force) —old aﬁé S&d T Idg 9 Thdl g ol S&d
3R 39 @dg & T 9 drell §of Ui 9897 oo shgolldl o

% Aefae gyur go (Rolllng frlctlonalforce) old aﬁé d&d Tohdl §dg W oic‘ochdl g ar
S¥q 3R 39 a8 & T 9 drell dof difciaes gy0T dof hgdldl &




» Examples of Fluid Friction :

To avoid creaking sounds from doors, we lubricate the door hinges which leads to
the smooth functioning of door hinges.

When you drop the ball in a full bucket of water, water splashes out of the bucket
and is all because of buoyancy of fluid.



Gravitational Force (WW del):

* Each body in this universe attracts other bodies towards itself with a force
known as Gravitational Force.

S SEHIS FT Ycdoh [IhIT IBcdlhVUT dcf & ®9 H IATd Ueh oo & 1T 37T bt
T T IR IMHNT FIT B

 Gravitation is a study of the interaction between two masses.

TEcAThYUT, & GeTATAT & g IREIRNG fHAT &I Teh eI §




 Gravitational force is a central force. g - 94 f ‘E Z

ARV Il Teh HGld ST g A
e —

* Out of the two masses, the heavier one is called source mass and the lighter one

is called test mass. @I ccIHAT H &, ART Sl Hid gcTHTT hal Sidl g I goohl
ST ULIETUT ST AT hgl Sl &

_ GECEIxls
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Newton’s Law of Gravitation :

F =G x[M,M,]/r

* The dimension formula of G is [M1L3T2]. Also, the value of the gravitational
constant,

* In Sl units: 6.67 x 101* Nm2kg2, %

* In CGS units: 6.67x10°® dyne szg-z/


https://byjus.com/jee/units-and-dimensions/

* Weight and Mass (dsfel AR ge :
L) f—rsrct\\;\ N -'mg/j

* Mass of an object is the measure of its inertia and is constant throughout the
universe.

ferdll TE T GeHATT 3T SISl 1 AT & 3N R FeAs H FW gl

\J

* Weight of an object keeps changing as the value of g changes.
fopdY a&q & gl g IRATAT & Hed & § H Feoldl Bl &

* Weight is nothing but a force of attraction of the Earth on an object = mg.

golel 3 FT ALl e Teh 9 = mg T YT & THYUT T Teh

el s
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www.Youtube.com/safaltaclass

www.Facebook.com/safaltaclass

www.lnstagram.com/safaltaclass
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http://www.youtube.com/safaltaclass
http://www.instagram.com/safalta

