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TOPICS OF BASIC SCIENCE & ENGG.

> AT 39T (DRAWING INSTRUMENT)

> SITAT 3THTAAT FT TRW(DRAWING OF
GEOMETRIC FIGURES)

> Y@IT (LINES) 7
> U89 (PROJECTION)

> TSCHIUT (VIEW)

> T 3URIOT (SYMBOLIC REPRESENTATION)
>#HES (UNIT)

> #HTYsT (MEASUREMENT)

>TTel dUT 99T (SPEED & VELOCITY)
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TOPICS OF BASIC SCIENCE & ENGG.

>dR, fFd AR FAT (WORK, POWER & ENERGY)

> GoOHATT, AR dAT Ydcd (MASS, WEIGHT AND
DENSITY)

> 3dloleh AT T3l HLMT (LEVER AND SIMPLE
MACHINES )

»3SAT AT A9 (HEAT AND TEMPERETURE)
> Taegd FT HT (BASIC OF ELECTRICITY)

> SATGHIAS FIET T TAFZI(OCCUPATIONAL
SAFETY AND HEALTH)

> QATGIUT 37T (ENVIRONMENT EDUCAITON)
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WORK ( &1 )

- ol 3T AT & 3fEer UHT A H
FEd ¢l

W= Fdcos®

* The scalar product of force and displacement is called
work.

e W=F.S
e W=F.S CosO
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EXAMPLE OF WORK

Porter carrying weight

+ I A Fell T A I st T@HT Afst .
ﬁ;grra;?rgaﬁa-r & O T Ay S & A L on top of his head

gld &
o« Fifeh g1 3R TATATIST & o &1 HIoT 90° 81

IForcc applied
* If a porter walks horizontally with a load on his

head, then the value of the work done iIs zero.

* Because angle between the force and the
displacement

Displacement
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Displacement

-
®

Force of
gravity

Force by
person
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EXAMPLE OF WORK

* 100kg FT SIgd ol IR IS ITFd hs ds|
der AT WsT |dr g1 ar fRar I—™r &7 &1 A
[+ I |

* If a person takes a weight of 100kg for stands
many years, then the value of the work done will
be zero..
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Work Done is Zero when

e the force applied is Zero

e the displacement is zero

e [f 0 is 90° then Work done is
7ero
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W= Fdcos 0

EXAMPLE OF WORK

. IR IS IfFT el §aR W UFH a@ar g | |
a’r@waﬁm%mﬁ (6 =0) dr gafaT z

IfFd SaRT 1T &l AT 81 A

* If a person pushes on a wall then there is no
displacement i.e. (6=0) so hence the value of
work done by the person will also be zero

Electric
generator

FA. d
0 >
/z

i cos 6




W= Fdcos 6

(©

Electric q
generator
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Q. afe fordl & T 10N &1 g &ifcst & 30.

meﬁam%mmw10mm%
ar Y 9T S &1 AT AT R

Q. the force of 10N on an object is applied at an
angle of 30. with the horizontal and the

displacement is 10m, then find the value of work
done.

Jens Martensson

12



IMPORTANT POINTS

Cos90°=0
Cos120%=-05 Cos60%=0.5

. TR arér HIR HI Al YellcHh, HUMcHSR HIN

AT Al & Hehdl gl Fifeh CosO T value Cos130°= 07 Cos 307087
1 < Cosb <1 # Existeicy &l

Cos180%=-1 Cos0®=1

« The value of work done can be positive, negative
and zero. Because the value of Cos6 lies in
-1<CosBb<1 Cos 240°= -0.5

Cos210%=-0.87 Cos330°=0.87

Cos300°=0.5

Cos270%=0
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IMPORTANT POINTS

Case 1:- Case 2:-

- S F S
—_— e —_— -
8=0° 0 =180°
W =FS Cos 0° W =FS Cos 180°

W=FSx1=FS W=FSx(-1)=-FS
Positive work done Negatiive work done

8=90°
W =F S Cos 90°
W=FSx0=0
Zero work done
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IMPORTANT POINTS

« The work done by the force of friction is negative.

* OYUT g & @RI fhd I HI T AT
FHUTcHS aiaT gl

E Applied
Friction (-ve) ]E_T_:iz;a

—>

-ve direction +ve direction
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IMPORTANT POINTS

S Fof dUT Tavurgel Teh &1 f&em # gidar g1 d9 9o gary fohar
IRT S YATcHS I

When Force and displacement are in the same direction. Then the work
done by the force will be positive.

When force and displacement are in opposite directions. Then the work
done by the force will be Negative

ST Fof JUT aFA9eT faudia e # gia &1 a9 ol anr fohar
IRIT ST FKOMcHD B
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IMPORTANT POINTS

- frdl @ qqluﬂa‘r@l?a?rér SI§ fearge o
& feom & gr

- Maximum work done by a force = when ==

displacement is in the direction of force ===

e :
¥
s

" Displacement

== Displacement :
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Q . g TheT a&q W 10 N & §of IR &I ©
3 a8 IE] I e 7 15 A faeufia garn
g ar Y IR ST & AT FAT N ?

Q. If a force of 10N is applied on an object and thze Ceolacement
object moves 15 m in the direction of the force. Is >

displaced, what will be the value of the work done

Jens Martensson
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Q. U FfFd 10 mint & SR 100 AT g 3T
I TFd 20 mint § 34T ST ﬁ %' ar

Hoh SdRT hI HGAH gl ?

Q. One person does 100J of work in 10 mints and
another person 20 mint in the same does the work, then
by whom will the work be maximum?
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Q. gie fordl a& 9T 5 Y& I dof IR Bl
g 3T ag ard §o T OPPOSITE T&am & 10 #.

Q. If a force of 5 Newton is applied on an object and
that object10 m in the opposite direction of force. If
displaced, what will be the value of the work done?
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ENERGY (3aT)
> &SR] &l I &THAT I 39T Thgd gl

» Energy is the ability to do work.

> Ex:
= Mass Energy, GSIHATT 391)

= Solar Energy, Q:I‘:él' 3T
" Light Energy, YhIRI 3311

= Thermal Energy, 3SHIT 3\_T|i,
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Examples of Energy

* Electrical Energy, faegd 3ait
» Sound Energy,  &afel 3ol

» Mechanical Energy I1f¥e& 34T
» Chemical Energy, T@RITA® ol

= Nuclear Energy, ATTAST Fair
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1. g AT 33T (Mass Energy )

* Jcdeh g #Ma’r’rer)ﬁ' 3k GeIHTe & Ul
3T 3oft gl &l

* Due to its mass in every matter, energy is stored in it.
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. gs HSEET aRT AT 1T GegA T 33T AT
|

* It is equal to the mass energy given by Einstein.

. ll\l!,ss
sww;{iy 2
==mcC
sp«\d of light

(constant)
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TS dr AcYed 37dar grafeiehdr o
% 37Yar TA3RT 3% Rofefafe ot &t
SITaT gl

AfART FST AT AT 33T 28 ScTHATT 39T &

& ureT 8l &

It is also called relativity theory or theory of relativity
or theory of relativity.

Nuclear energy or nuclear energy is obtained from the
mass energy only.

E=mc>

Jens Martensson
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2. Q:;é' 33T (Solar Energy)

- AN ARAUST H 3T &I A YcIeT ud
faemer & g & &

* The sun is the most direct and vast field of energy in
our solar system.
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3. T e 33T (Chemical Energy)

Energy is produced by the chemical combination or
reaction of different elements and substances. It is called

chemical energy. Chemical Energy

a2

Battery Gasoline

Food Natural gas Explosive
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- Tafe Teal &1 TUT yerdl &1 TEAfAs FqJyer
a1 fATRAT A 3T geuried glch §1 TaiaAh

3T hgelldl &
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4. ATTHADIT 31T (Nuclear Energy)

qIATO] T AT 37 3T T 3SR & ST
ﬁ'@ga%:y?—ldl T I 3G 3T &l 9rea fohar
SIldl ol

SHl YR T tR?ITUTsch 6I$A0'|0'I g, |

ATSCIS §H S S I &

The nucleus of an atom is also a storehouse of energy,
this energy is obtained by fission or fusion.

On this basis atomic bombs, hydrogen bombs, nitrogen
bombs
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NUCLEAR FUSION (ATfRRIT Telde)

* Nuclear fusion is a reaction through which two or more
light nuclei collide to form a heavier nucleus.

Neutron

\r \ ===p Energ
1\/

p Fusion
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NUCLEAR FUSION (TTTReRTT Helde)

dcd o AHS T T S ¢ df 3T T I
AP ToldeT Fgd gl

Deuterium

‘v+\
N
e

Tritium Neutron




NUCLEAR FISSION (AT fa@useT )

* Nuclear fission is a reaction where the nucleus of
an atom splits into two or more smaller nuclel,
while releasing energy

N
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NUCLEAR FISSION (TR fa@useT )

ag gfehar ISEA Teh AR AMfAE el SIeTHeT Se
ARl A & ST § fa@use (fission) Fgellar &

Nuclear Fission



https://hi.wikipedia.org/wiki/%E0%A4%A8%E0%A4%BE%E0%A4%AD%E0%A4%BF%E0%A4%95

Splits a larger atom into Joins 2 or more lighter
2 or more smaller ones atoms into a larger one

Jens Martensson




PROBLEM ON WORK

Q A girl is carrying a school bag of 3 kg mass on her back and
moves 200 m on a leveled road. The work done against the
gravitational force will be (g=10 m/s2) :

Q. Tsh ISHT U= YIS WX 3 fohell dofel &1 Tl o1 fAT
gu g 3T T gHdS IS 9 200 Hied Tordh gl
I@carehyoT §f & fawedr foham 9T S g9 (g=10 m/s2)

A. 6J

B. 6000J
C. ZERO
D. 0.6J
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PROBLEM ON WORK

Q. When a force of 10KN is applied on a body of 20kg
with displacement of 30cm then calculate the angle
between force and displacement if work is 1500J.

Q. I 30cm & TATATGT & TTT 20kg & IR W

10KN T &l o3-T STl § ol &l 3 [9eve &
ST & HIUT T IUTET ST I HT 1500) § 2

A. 45°
B. 30°
C. 60°
D. 90°
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PROBLEM ON WORK

Q A cyclist comes to a skidding stop in 10 m. During this
process, the force on the cycle due to the road is 200 N and is
directly oppose to the maotion.

* (a) How much work does the road do on the cycle?
* (b) How much work does the cycle do on the road?

Q. T TShel dTelsh 10 HeX H TRiser Terd W 31T &
g Yfohdm & SRIeT, s & HROT ASfehel W 9T dTell
asrzoo N ¥ 3R IR T Trem R aar

T) @rsfchel W TS fohdell S T 872
E?)HE@WWWWWW%”

I~
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PROBLEM ON WORK

Q. Work done by the gravitational force on a
body of mass m moving on a smooth

horizontal surface through a distance s is: (Given
acceleration due to gravity =q):

Q. N s& ATLIH § Tah kel &ifdsl T W
TId 8T M gcTHTT o Ueh U YT I[ScATehyUT ol

GaRT fohar a1 I 8 (BcaThyuT & FHRUT calul
g=10m/sec?2)

A. mgs
B. -mgs
C.2mgs
D.O
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5. €afel 39T (Sound Energy)

= |f an object vibrates, sound is produced due to its
vibrations in which energy is contained. Our
eardrums also vibrate with the sound produced
by someone speaking. By which we can hear

sound. Sound Energy
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5. &dfel 34T (Sound Energy)

» IfE A & FUA FA 8, dl 3Gh Al &
FRoT eafel Sgearied Gl % forad 3at g
erdl & dof 3rdrel Sdr g9 AT & el &
T - asaﬁaﬁﬁrﬁgﬁi‘a’réwﬁ@rmmﬁ
gl fhell & dloe & egcurfed eafed & gAR e
& qd o HFEdeeT A “¥ S99 gH eafey Al

gl Hehel B




6. 91T 31T (Light Energy)

Light Energy Examples

« AT _geprer A I A9 faedd 969 MM . 1he sun
d ScHfold TahIST 39T Teifed alal &1 fordl Sehrer
.50'II FEd 81 SO BICT gelfdesh dol, TR FT Stars

H, &Y 9T 3941 A H N » Fire

* Glowing coils

* Electric bulb

= Light energy emitted from various light sources,
sun lamps, electric bulbs, etc. is contained. which - Flash light
Is called light energy. For example, in photo - Kerosene lamp
electric cell, solar cooker, green plants in making . |asers
their own food.
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Light Energy

Electrical energy Thermal energy
Solar cells : Passive solar
heating

Photosynthesis

Chemical energy Solar water-splitting
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Light Energy Facts

Light from the sun takes almost about 8 min’s to Earth. Some
light has different lengths some lights are short

Electro magnetic waves have Frequency . Frequency is the
number of waves in a second

Light energy comes from the sun
Light travels 186,000 miles per second
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7. Heat Energy (30T Zwil)

= Heat or heat is generated by the burning of \ /
various objects, radiation of solar energy, friction  ™erma eneray /
of two surfaces, etc. which is called thermal ™ -~
energy.

- Aot TE3 F o, T 3T F AT, 2

m B'an'{_r 3 (| chsd %’I Firewood burning

Jens Martensson 47




Mechanical Energy

Mechanical energy arises due to an object’s position and motion
and results in work

1 Position 2 Motion 3 Work

Nail

Block of wood
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8. Mechanical Energy (IJ13& 341

= |t is mainly of two types. bechacen
1. Kinetic Energy
2. Potential Energy

" IE HTI: & Jeh <l Bl ¢ |
1. 3Tfaet 3T (kinetic Energy)
2. Tufast F4T (Potential Energy)
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KINETIC ENERGY (1T Fail)

* The ability of an object to do work due to motion
IS called kinetic energy. If an object has mass ‘'m’
and velocity is 'v’, then it is called the kinetic
energy of the object.

K.E. = 1/2m v?2

JET T gcTATT m @I JAT I3

I AT 3




Jens Martensson



Potential Energy (FHTad 3al)

* The abllity to do work due to the position of an
object. her position It's called Potential Energy

P.E= mgh

o foRdT aeg T T”UTT & HRUT JAT HT HleT bl
&THAT BT &1 39 v 35T #ea & !
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Potential Energy Examples

Roller coaster at Dam holding and Apples on a tree
its highest point releasing water

Bow and arrow A slingshot being pulled
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Mechanical Energy Examples
1. Potential Energy

= =
Car on a hill Apples in a tree A bow being pulled

2. Kinetic Energy

L=

N

Windmill rotating Boy skateboarding Woman cycling
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