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TOPICS OF BASIC SCIENCE & ENGG.

> AT SUDBRUT (DRAWING INSTRUMENT)

> MU 3HTHTad] DT HRE(DRAWING OF

GEOMETRIC FIGURES)
> ¥@TU (LINES)
> U&T (PROJECTION)
> EHITT (VIEW)
> T JUHRUT (SYMBOLIC REPRESENTATION)
> T (UNIT)
> {0 (MEASUREMENT)
> T dUT 97T (SPEED & VELOCITY)
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TOPICS OF BASIC SCIENCE & ENGG.

> T, Tfad 3R 3ol (WORK, POWER & ENERGY)

> GogHM, YR dUT U9 (MASS, WEIGHT AND
DENSITY)

>3 dUT I TR (LEVER AND SIMPLE
MACHINES )

» 38T dYUT dTU (HEAT AND TEMPERETURE)
> faqgd BT gd (BASIC OF ELECTRICITY)

> AT YR&T Td TRRA(OCCUPATIONAL SAFE
AND HEALTH)

> TIIARUT 3T (ENVIRONMENT EDUCAITON)
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WORK ( BT )
. § 3R AR & 3R 0BT &I S Had ¢

* The scalar product of force and displacement is called ' . - Fd COS 9

work.

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

Porter carrying weight

C*%‘é?%’ﬂl &rqefﬁ'? NEIERSEER aﬁgmﬁ on top of his head
I T I I I

aﬁ%aﬁaﬁ?mw &% &g BT HIUT 90° BT

IForcc applied
* If a porter walks horizontally with a load on his
head, then the value of the work done Is 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 BT 9Igd AP TR Pig Afad Hg dVl dP
aﬁ@%f’iéﬂl% %w%mwﬁgﬁwﬁ?@m |

* 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 |fBis 90° then Work done is
Zero
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EXAMPLE OF WORK

4 dl
BT T
GRI B &1 HH Ql:qm

* 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

(b)

W= Fdcos 8

()

Electric
generator




(b) (€)

Electric q
generator
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H%W &S 30, BT
?ﬂ%gMON Pl IEkR %o%aww

$F€Tor>| 07 J1d B3 |

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.
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IMPORTANT POINTS

Cos90°=0
Cos120%=-0.5 Cos60%=0.5

- {58 T BRI &1 AF YATAHS, HUTHS AR LA diH

gl o dl B | CosB &I value 1<Cosf = Cos30°0.87
<1 H Exist®hdl g |

Cos180%=-1 Cos0°=1
« The value of work done can be positive, negative »
. . Cos210°=-0.87 Cos330°=0.87
and zero. Because the value of Cos6 lies in
_1 < Cose < 1 Cos240%°=-0.5 Cos300%°=0.5
Cos270%°=0
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IMPORTANT POINTS

Case 1:- Case 2:- Case 3:-
lF
F F S S
i —S> —- — —
8=0° B8 =180° 8 =90°
W=FSCosO° W =F S Cos 180° W =F S Cos 90°
W=FSx1=FS W=FSx(-1)=-FS W=FSx0=0
Positive work done Negatiive work done Zero work done

Jens Martensson




IMPORTANT POINTS

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

: %tfm g4 & gRI fhd T SR BT {7 BUMc
|

E Applied
Friction (-ve) I(;f‘r;f

—>

-ve direction +ve direction
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IMPORTANT POINTS

e g quT fa=I ues ) fazn 7 giar 81 a9 9 gRT fban man &1t
¢[ATHD BT

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

e gd 97 farumoq fAudia fexn & gl 81 a9 5o gRT fooar mar &
FUMHSD BRI
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IMPORTANT POINTS

- fobdt 99 gRT Al S = Sd [T g Pl

2 . .. '.'_ < 4.“ i .‘\ "';. o t o
R g Ry E AN e . .

> ¥ i SEETe e ey A

_);ﬁgfy >

a— b
—— Displacement

+ Maximum work done by a force = when 2=
displacement is in the direction of force =~

R R 2> . ) - :
Displacement

A . R it
F: SRR, RS ols
BTl I

- Displacement -

() -
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Q. ’C@Waﬂw 10 N &1 dd

%%%‘Wﬂ%@%ﬂ 15Iﬁ ﬁwﬁa@ﬂ%ﬂ;ﬁ%&

Q. If a force of 10N Is applied on an object and the R
object moves 15 m in the direction of the force. is > S force
displaced, what will be the value of the work done
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i azlﬁ min ﬁ m . GﬁT
AR kMU SIS
ST HedH B8R 2

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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gﬁ? aﬁw 5 e ®] 9 &nﬁfﬁlﬁ g
dg d%§m OPPOSITE%'Q]TﬂTﬁ 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 (3911)

> BRI B bl &Hd] DI Ioll had ol

» Energy is the ability to do work.

> Ex:

= Mass Energy, GOIHTT 3ol

= Solar Energy, ﬁ[ifBGIf
= Light Energy, YPIRI SOl

* Thermal Energy, 3SH

)

C
Y vl
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Thermal Radiant
Energy Energy En gv

Types of Energy

-[.ILE.E[‘

Electrical G avnta’r nal
Energy




Examples of Energy

Electrical Energy, ﬁ?{]ﬁﬁf

= Sound Energy, &g Ioll

= Mechanical Energy gi® Il

= Chemical Energy, A 3ol
* Nuclear Energy, MBI FHolt
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1. GSIHT 31T (Mass Energy )

. Ud® A (Mq’r’rer) A IYPH GHHAM & HRUI ITH

3ol Hierd

* Due to its mass in every matter, energy is stored in it.
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. I8 3L gRI fear a1 g It 9491 8|

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

e B 3
. ,L,%__ 2
c=mc’
speed of light

(constant)
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- T IUfahdl RIT 3Ydl ruféirdl o Rigr
YT fI3MRT 3THh lﬂmsmmél

- AYHIY SHoll T URATY] ST S GO I 9 &
U Bl §

* |t is also called relativity theory or theory of relativity l :: = mc 2

or theory of relativity.

* Nuclear energy or nuclear energy is obtained from the
mass energy only.
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2. ?}f?ﬁ'ﬁ: (Solar Energy)

. gﬁ@wﬁw?wﬂfﬂm Jde Td faemd

* The sun is the most direct and vast field of energy in
our solar system.
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o\

3. IGMAD 31 (Chemical Energy)

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

chemical energy. Chemical Energy

4
= .. “. .

Battery Gasoline Coal

Food Natural gas Explosive
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-+ faf3rg Tl T T UGTAT ] SRIK
31fe I IS gdTied gidl 8 | T™E 3ol

Hgdld]
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4. TIHBIG Iolt (Nuclear Energy)

TRHTY] BT ATHG Ht IS BT HER § THDI fad s
YT I HR Y 3| mlwmﬁfﬂ%

=gl &rr?mu? g4, T8I &4, , ATsclor
9 3Ife §9™ %

The nucleus of an atom is also a storehouse of energy, W

this energy is obtained by fission or fusion.

On this basis atomic bombs, hydrogen bombs, nitrogen
bombs

Jens Martensson
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NUCLEAR FUSION (ATIH® 1T JagH)

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

Neutron

‘/‘ \ === Energ!
1\//

p Fusion
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NUCLEAR FUSION (FATTH T IeraH)

- MHPb TR YK Gl Uh HIY] dcd
%q:?f\l%@?ﬁ S B § %ﬂ’% EF%ETK% YD

I Hed 6|
Deuterium Helium
+
¢ +@
+
\ - (WE

Tritium Neutron




NUCLEAR FISSION (ATIH® 1T fdQUS )

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

B
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NUCLEAR FISSION (ATHh 1T favaue )

3%\ YR 11HD &Y TTHIT SRTEY
Wfr 22 SITdT & fa@UsH (fission) HEAT &

Nuclear Fission
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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) :

%r\rkcb ASDH! 3! Ule WR 3 bl aor] %I Tpl o {0 gUB

kOb JHAT dsh Ur 200 1:“3? dddl o U cdIp YUl 61
faT 91 S BT (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 1500..

Q. Glasocmé?ﬁ@rrqq%muzokg %mﬂw? 10KN
A ERG]

ggﬁﬁ%ﬁgﬁ% gg 1500

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 motion.

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

Q. U ITgfchel dTeih 10 Hicx H ReplET Ty WR ST 51 39
%%T?Rw & GRIH, JS& or> HRU HIgfbel TR M aTell el 200 |

&1 T oIy R B | #

() TTgfhd R 4SH Iglgcl'-ll DHTH D] %’)

I
o

(W) Higlhcd g UR [ d-dT PpTH hRd]
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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 =g):

Q. R s & HIH Y U ferebil &fchol Felg IR Feld

g m QO%HI-I & U {US IR Sy §d gRI ]
T B 8 (TTEATh YU & HIRUN 0T g=10m/sec?)

A. mgs
B. -mgs
C.2mgs
D.0

Jens Martensson
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5. €a 3ol (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. &34 Il (Sound Energy)




6. U1 I911 (Light Energy)

Light Energy Examples

ﬁfuaum@aﬁﬁaﬁwﬁaga T 3MME T . he sun
Wﬁgﬂ T IS
@ Hicl mldcggﬁc? o H gy - o

* Fire

* Glowing coils

Light energy emitted from various light sources, " (SRR

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 (SWI 355”)

= Heat or heat is generated by the burning of \ / /
Thermal energy A ..

various objects, radiation of solar energy, friction b
of two surfaces, etc. which is called thermal

energy.

| Firewood burning
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Mechanical Energy

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

1 Position 2 Motion 3 Work

Hammer

Nail

Block of wood
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8. Mechanical Energy (?IHﬁE Bﬁlf)

= |t Is mainly of two types. biaciarion
1. Kinetic Energy
2. Potential Energy

= g HBAd: c':l Up [ Eﬁa?ﬁ%'
1. TS 3ol (kinetic Energy)
2. @WW(Potential Energy)




KINETIC ENERGY (TTTdol 3ol

* The abllity of an object to do work due to motion Is

Ca
ve

oDbj

-ﬁ—éﬁaﬁ
I

led kinetic energy. If an object has mass ‘m’ and
ocity Is V', then it Is called the kinetic energy of the
ect.

K.E. = 1/2m V2

UGk

/)
-

ACLIES 53 T &HdT 8ldl

i
£
Q

3

3
qyT AT

I

Hfd & e
Ol [y
vEI I 3 3

2l co‘%ﬁ d% HT AT m

9108 e @ i
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Potential Energy (3§

T Sl

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

P.E= mgh

(of

STROT )

P C

. g%a%ﬁl[ 39 PeEd g |

Y o

5] &HdT Bid]




Potential Energy Examples

N7 )
A

’Eﬁié!ﬁifq‘h;" )

A,

FAVASYA

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

7
Car on a hill Apples in a tree A bow being pulled

2. Kinetic Energy

.r."‘. d H

Windmill rotating Boy skateboarding Woman cycling

Jens Martensson 54




Q If fbYt a¥g BT a7 3 AT AR a1 S1e o
3 X P! TS ol [T AT 96 ST

Q If the velocity of an object is increased to 3

times, then by how many times will the kinetic
energy of that object increase?

a. 9 times
b. 8 times
c. 4.5 times

d. 4 times
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SPRING

unstretched Elastic Potential Energy
spring PE=0 Elastic

Potential
Energy

; I
PE = S kx

P.E =1Kx?

X pr R
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Q. The spring constant of a spring i1s 120 N/m and
its length is 40 to 60 cm. What will be the potential
energy of that spring?

fep T T T TBIT e 120 N/m Bl TUT 34D
%Wrézlo@;cso cm. G Ha"r m%ﬂ I
fIfas ?

ovll ol

il

|
l

i

e —
s
<

24 KJ

2.4 KJ

2.4 ]

Can’t determine

oo oy




MOMENTUM (Id)

= Momentum Is the physical quantity to tell the

guantity of motion. M
= Momentum Is the product of mass and velocity. [ [’"‘“"’7
= |tis represented by P J - mv
MOMENTUM = MASS x VELOCITY \_MWM
P =MV

= Momentum Is a vector quantity.




an | Ak
) (il £\ S
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MOMENTUM ()

(&

» AT TTTd Pl A g4

3 Yifas iR g

» A7 ST 3?|qu| &

« 3 p I YefRfd Hd B

%A gl 8.

ol = ggq

« AT e AR B!




What is Momentum?

2.0m/s
= -
V,="

P=myv i

P = 60kgm/s Vy = +2.73m/s

How is Momentum Calculated?




Total momentum:

p=p+p,=p,+(-p)=0
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AW Angular . Moment of x  Angular
~Momentum Inertia Velocity
< L = | X
Linear __ .
m Momentum ~ Mass A Neloowy

L=| ‘ ' e
W \:/ P = m X Vv

The X Iimplies simple multiplication here.
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Linear Motion Rotational Motion

Position X 9 Angular position
Velocity | % (0] Angular velocity
Acceleration a (04 Angular acceleration
Motion equations X' = ' f 60—t Motion equations

v=y,+al w = @, + ot

x= '(,t+%at2 9=a)(,t+%ozt2

v =v2 +2ax w’ = w; + 200
Mass (linear inertia) 71 / Moment of inertia
Newton's second law F — mda T= [ o Newton's second law
Momentum pP=my .-l Angular momentum
Work Fd 760 Work
Kinetic energy l myv? -l— lw? Kinetic energy

2 2

Power Fy T Power
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IMPULSE (3{T1d7)

* The Product of force and time is called impulse.
* Represented by J

* The Sl unit of J 2> N Sec

* Impulse Is a vector quantity.

. § 3R IHI & UHEHA Bl AT Hed 8|
. 39 J 9 UelRid #d §

« J P S| HE® NS

+ 3T U Wi T 6|




EXAMPLE OF IMPULSE
t.me /SHUBHAMSIRMECHANICAL




RELATION B/W KE & MOMENTUM




Conservation Of Energy (391l TR&UT &1 Rigid )

« IS I T dl I [HAT o Gbel © 3R 7 81 9F B Jbd,
Job! 39 U ¥U ¥ g =Y WIdfdd HR Ho?g%!

» fayd Ta-> Imafe 391 T fdggd IS H |

» AW ie->degd IS & e IS |

» HRHIBIH > G Iaif ¥ fagga 31 A




Energy Transformation

Electrical Sound and Light Chemical Mechanical
Electrical outlet Television Food Cycle
Mechanical Electrical Electrical Thermal

g == n ;

Generator Light bulb Toaster Heat

Chemical Mechanical Chemical Light

Car Flashlight

Jens Martensson
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» Hicx / fagga AR > faggd 391 ¥ gifFe 3o |

= {3y 909 > fagyd ol & UHT Ud I IS |

= Blc] Soifded I > UHIRI aul &l faggd I 1,

N

« I T > GiFA® Il I @G Il H|

» T3/ SO (fAggd SHRex ) > difde 3 ¥ fagga 3o A

N




POWER (RTad )

* The rate of doing work is called power.

s BT HIA Eﬁaaﬁwﬁrﬁs’?f%’l.

W = Work done | t = Time taken | P = Power




Power

Power is the rate at which energy is transferred or
the rate at which work is done.

P = power (Watt)

W = work done (J)

AE = energy transferred (J)
t = time (s)

Jens Martensson
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Q. A person of 70 kg climbs 40 steps of 10 cm Iin 2 minutes.
what will be the power of that person? [g = 10m/s2 ]

% 70 kg &] b Ao 10cm DI height Bt 40 Rifedi 2 fFHe

o

¢ SIIdl & | B 39 ciad B! Ylad o1 BRI ? [g= 10m/s2]




Efficiency (Q&d)

* The ratio of output and input of a system is called
efficiency.

_ ﬁﬁ .Co—l-q-egﬁ'rh‘ ﬁqﬁﬁg e 7] 31qu(‘| C”-\l c&ldl

Efficiency

Efficiency = Useful Energy Out
Total Energy In

% Efficiency = Useful Energy Out x100
Total Energy In

an
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Q An electric machine takes 2 KW of power from an electric
source and gives 1.5HP power. The efficiency (%) of this
machine will be ?

Q. Pl IAFID fodt fa Idd%icl TAId O 2 KW &} Qifad ddx
5 HP Xfad ¢dT 8| 39 A &1 G&fdT (%) &1 gril

1

a. 74.6%
b. 56 %
c. 45%
d. 36 %




Q. A ball is freely dropped from a height of 80 m when the
ball has fallen 30 m then what will be the ratio of KE and P.E.

%. 80 m g3 Uglt &l ddls“@rgcoﬁ‘c{col A d b
R STl g Sd I8 71 30m R bl I Al K.E TUT P.E I
3UId A

a. 9.3
6:5
35
5:6

oo T




Q. If the kinetic energy of an object is increased by 44% and
the mass remains the head, then by what percent will the
momentum increase?

2 fohd SARIIG  44% ] dfe Bl ST 31)
Tt alL L i
a. 120 %
80 %
20 %

180 %

o o oT




Q. If the speed of a body is doubled, then the ratio of the
resultant energy and the initial energy of the body will be?

gfg fbdl fuve o} 7ifd dl fuus &1 gt
S\YII Ud URfT vdwlcol&%@w

a. 1:4
b. 4:1
c. 3.1
d. 1:3




Q. If the kinetic energy of an object is reduced by 36%, what will be
the change in its momentum?

Q. Uﬁfﬁ?ﬂﬁ D1 TS BHoll 36% T ¢ di 3BT JaT A fbd %
&1 GRad g 2

20% Increase
80% decrease
20% decrease
80% Increase

oo Ty




Q. Alight and a heavy body have the same momentum. Which has
more kinetic energy?

5 URT U ©

Q. Uh geeh T Uc

2. e [US Pl
b. R fUS I
cEﬁ:ﬁcQ[‘v'IﬂH

d. &1 30T §

ST AT ga B o

1 Tl Jofl 3ffere

N O

Sl




Q. Atruck and a bar are moving with equal kinetic energy, If a force
IS applied to stop them, then

%ﬁw ch YT U gR THM T[d ol &b 1Y AR 8, 36 b &
3R §d1 Ugad fohdT SiTdT

a. The car will travel a long distance before stopping.
b. a long distance before the truck stops

c. Both cover same distance before stops.

d. Nothing can be said




Q. An engine 100kg throws water to a height of 10 m In 5
sec If the engine efficiency Is 60%. Then what IS ItS power’?

Q. T Io1 100kg qTt 1 5 secfr 10 M 15 do Wbl g Al
SO G&Idl Bl 60% o | a9 39D Ufad 82 g =10 HI/SEC?

a. 0.33kw
pb. 33kw
c. 3.3kw
d. 3.3w




Q. If the momentum of a body Is increased by 100%, then
Its kinetic energy will increase?

Q. gfe U% fUg &I " 100% &7 fea1 S di 39 Tidel
Wﬁﬁa@aﬁeﬁr

A.400%
B.300%
C.150%
D.200%




Q. A ball is dropped from rest from a height of 12 m. If the
ball dissipates 25% of its kinetic energy on hitting the
ground what Is the height? Which will she jump ?

Q. & 12 1t Bt SHdTs d fR dMT@I‘IQéWIdI%IH%

Tg %Ccowue&m:ﬂﬂmmwlqo 25% =¥ B ol
dl 98 ST AT gl forg IR 98

A. om
B. 3m
C.9m
D. 12m




Q. Kinetic energy and potential energy together are
called?

-

Q.

SITdl B

a. T

faoT Foll 3R FRUTAST FHoll ©
27

nermal Energy

b. Mechanical Energy
c. Light Energy
d. Elastic Energy

S

fferd U g

del



Q. An irreversible hedge is dropped from a height of 100 m.
Due to the earth, 60% of its energy is dissipated To what
height will the ball bounce back?

Q. TH AU 71§ B) 100 rﬁwgﬁﬁwwél gl &
BRU gHb 60% 5l &

OO ?

a. 60m

p. 40m

c. 20m

d. 80m

ford \%dl% aom




Q. A ball of 2 kg moving with a velocity of 10 m/s collides with
another ball of 3 kg which is stopped. After collision, both the
balls move together. then their final velocity ?

Q. 2 kg I[eH U S 10 Hio/ & I 4 TIeIg §U 3 kg B I1 53,

3= §TcT Y <hY STl § | THRIH ob UYT 1 dTel Udh 1Y Fcldl]
g | 3T 3ffad AT

a.6.33 m/sec
b.10 m/sec
c. 3 m/sec
d.4m/sec




