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Study of Light (izdk'k dk vè;;u)
(1) Newton (1675) - Ray Theory/U;wVu (1675) & js fl¼kar

Reflection/çfrfcac
Refraction/viorZu

(2) Huygen (1678) - Wave theory/áwxsu (1678) & rjax fl¼kar
3 points/vad :-

• Diffraction/foorZu
• Interference/n•y vankth
• Polarisation/èkzqohdj.k

(3) De-Breglie (1923) - Dual nature of material waves/light. Dual nature of matter
was experimentally verified by Dawisson and Germer by different exp.

Mh&czsXyh (1923) & HkkSfrd rjaxksa@çdk'k dh nksgjh çÑfrA inkFkZ dh nksgjh çÑfr dks Mkfolu vkSj teZsj }kjk
fofHkUu ç;ksxksa }kjk ç;ksxkRed :i ls lR;kfir fd;k x;k FkkA

(4) Masc planck (1873) - Quantum theory

eSLd IySad (1873) & DokaVe fl¼kar
Light is in the form of bundles/packets. These Bundles or packets is known as
photon/quanta

çdk'k caMy@iSdsV ds :i esa gksrk gSA bu caMyksa ;k iSdsVksa dks iQksVkWu@DokaVk ds uke ls tkuk tkrk gS
Einstein, on the basis of quantum theory gave PHOTOELECTRIC EFFECT 
NOBLE PRIZE in 1921 year.

vkbaLVhu us DokaVe fl¼kar ds vk/kj ij 1921 esa iQksVksbysfDVªd () biQsDV dks ukscy iqjLdkj fn;kA
(5) Maxwell (1905) - EMW (Electro-Magnetic Wave)

eSDlosy (1905) & EMW (bysDVªks&eSXusfVd oso)

= 90°

E

B

OPTICS/çdkf'kdh01

CHAPTER
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REFLECTION/çfrfcac

r
i’

medium (i) medium (i)

Polished surface of AgNO3

Incident

Normal

Reflected

Laws of reflection/ijkorZu ds fu;e
(1) Normal, incident ray, reflected ray all lies in the same plane.

lkekU;] vkifrr fdj.k] ijkofrZr fdj.k lHkh ,d gh ry esa gksrs gSaA
(2) i r  

Plane Mirror/lery niZ.k
Case - 1. Obj distance = Image dist.

dsl & 1- oLrq dh nwjh ¾ Nfo dh nwjhA

x metresx metres
OO

Obj Image

Case - 2. Speed of image = 2x speed of object.

dsl & 2- Nfo dh xfr ¾ oLrq dh 2x xfrA

xx
OO

ImageObject V m/s 2v m/s

Case - 3. Height of mirror to see oneself complete = 
height of object

2

dsl & 3- Lo;a dks iw.kZ ns•uk niZ.k dh Å¡pkbZ ¾
2

oLrq dh Åpa kbZ
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Q. If Height of man = 10 F

;fn euq"; dh ÅapkbZ = 10 F

Height of mirror required = 5 F

niZ.k dh vko';d Å¡pkbZ = 5 F

Case - 4. Number of image by 2 plane mirror

dsl & 4- 2 lery niZ.k }kjk çfrfcEc dh la[;k

360 360

θ 0
n

n

   

 

Case - 4. (i) θ 30   (Sy)

     
36 0

n 
3 0

12

Number of image = n – 1 (if n is even)

= 12 – 1

=  11

(ii) θ 20   (un)

36 0
n 

2 0
18

Number of image = 18 – 1 = 17

(iii) θ 40   (un)

36 0
n 

4 0
9

No. of images 9

Imp. points about plane mirror

NksVk lk Hkwr lery niZ.k ds ckjs esa ckrsa
(i) Magnification of plane mirror is + 1

lery niZ.k dk vko/Zu + 1 gS
(ii) Focal length is 

iQksdy yackbZ  gS
(iii)Radius of curvature is 

oØrk f=kT;k  gS

M1

M2

O

360
h x


= =

(n = x – 1)  even/H

odd fo"ke

lefer
Symmetrical

vlefer
Unsymmetrical

(  =  – 1)n x (  = )n x
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Note/fVIi.kh:-
Image

Real

(okLrfod)
Virtual

(vkHkklh] dkYifud)

• can be obtained on • can't be obtained on surface or screen

  LØhu ij çkIr fd;k tk lrg ;k LØhu ij çkIr ugha fd;k tk ldrk
  the screen/ldrk gS • erect in nature/çÑfr esa lh/k
• inverted in nature • Plane mirror forms virtual image, erect and same size

  çÑfr esa myVk of object imag/lery niZ.k vkHkklh çfrfcEc] lh/k rFkk oLrq ds
çfrfcEc ds leku vkdkj dk cukrk gS

Uses of plane mirror/lery niZ.k dk mi;ksx
(i) In dressing table./Mªsflax Vscy esaA (iv) Kaleidoscope/cgq:in'kZd
(ii) Periscope   in submarine/iuMqCch  esa isfjLdksi
(iii)Solar light./lkSj çdk'k

Spherical mirror

Concave Convex

2

(1) Concave mirror - converging mirror - reflecting surface  curved inside

vory niZ.k & vfHklkjh niZ.k & vanj dh vksj eqM+h gqbZ ijkorZd lrg



Image cM+k djds fn[kkrk gSA

6 image - 4 Rule

6 Nfo & 4 fu;e
• Concave Mirror Makes all types of Images

vory niZ.k lHkh çdkj dh Nfo;k¡ cukrk gS
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Q. Which mirror forms all types of images?

dkSu lk niZ.k lHkh çdkj ds çfrfcEc cukrk gS\

B/w
C and F

I2

small

At C

I3

same
size

Beyond C

O 2

I4

large

O1

Highly
enlarged

O 3

O 4

I5



I1

diminished
O5

At
F

F 06

B/w
F/P P

P

I6

axes
PrincipalC

Behind the Mirror

When object is at b/w F and P

infinity, Beyond C, Atc, b/w C and F Makes

at F Makes

real and inverted image virtual, erect

Uses of concave mirror/vory niZ.k dk mi;ksx

(i) In showing mirror/niZ.k fn•kus esa (v) Solar furnace/lkSj Hkêðh esa

(ii) In headlight of vehicles/okguksa dh gsMykbV esa

(iii)In search torch/lpZ VkWpZ esa

(iv) used by dentist in ENT/bZ,uVh esa nar fpfdRld }kjk mi;ksx fd;k tkrk gS
Q. Which mirror is used in head light of vehicles

okguksa dh gsM ykbV esa fdl niZ.k dk ç;ksx fd;k tkrk gS\

(a) Concave/vory

(b) Convex/mÙky

(c) Parabolic/ijoyf;d

(d) None/dksbZ ugha
Q. Which of the following statement is correct for concave mirror

vory niZ.k ds fy, fuEufyf•r esa ls dkSu lk dFku lgh gS\
(a) M = 1

(b) M > 1

(c) M < 1

(d) All/lHkh
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2. CONVEX MIRROR/mÙky niZ.k
It always makes virtual, erect and diminished images.

;g lnSo vkHkklh] lh/h rFkk NksVh Nfo;k¡ cukrk gSA
Condition ('krZ) : At   F

Beyond Pole (èkqzo ls ijs)    B/w P and/vkSj F
Magnifical (HkO;) : M < 1

Uses of convex mirror (mÙky niZ.k ds mi;ksx) :

(1) Side - Mirror of vehicles/okguksa dk ik'oZ niZ.k
(2) Rear view mirror of vehicles./okguksa dk fiNyk n`'; niZ.kA

(3) Reflectors in street lights./LVªhV ykbV esa fjÝysDVjA
(4) ATMs

(5) Security purpose in build./fuekZ.k esa lqj{kk mís';A

Mirror formula/niZ.k lw=k

1 1 1

f V u
 

Where f is focal length/tgk¡ f iQksdy yackbZ gS
V is image dist/V Nfo nwjh gS

u is object dist/u oLrq nwjh gS

Magnification/vko/Zu (M), 
V

M
U




Refraction of Light/çdk'k dk viorZu
When a light ray travels from one medium to another then it deviates from its path.

tc dksbZ çdk'k fdj.k ,d ekè;e ls nwljs ekè;e esa tkrh gS rks og vius iFk ls HkVd tkrh gSA

Medium
Rarer/Highway - speed of light is max

Denser/Traffic - speed of light is min

Laws of refraction (viorZu ds fu;e) -

First Law : Normal, incident ray & refracted ray lies in same plane.

igyk fu;e % lkekU;] vkifrr fdj.k vkSj viofrZr fdj.k ,d gh ry esa gksrh gSaA
Second Law : Snell's Law

nwljk fu;e % Lusy dk fu;e

sin

sin

i

r
  is refraction index/ viorZu lwpdkad gS
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Example of refraction (viorZu dk mnkgj.k) :

(1) Twinkling of stars   atmosphric refraction

rkjksa dk fVefVekuk (  ) ok;qeaMyh; viorZu

(2) Appearance of red colour of sun before and after 2 min of sunrise & sunset

respectively.

lw;kZsn; vkSj lw;kZLr ds 2 feuV igys vkSj ckn esa Øe'k% lw;Z dk yky jax fn•kbZ nsukA

(3) Bending of pencil and stick in water./isafly vkSj NM+h dk ikuh esa >qdukA

(4) Formation of rainbow./baæ/uq"k dk fuekZ.kA

(5) Level of water in swimming pool appears raised.

fLofeax iwy esa ikuh dk Lrj c<+k gqvk fn•kbZ nsrk gSA

Refractive index (viorZd lwpdkad) :

C

V
  C is speed light in vaccum (3 × 108 m/s)

1

V
 V is speed of light in medium.

Unit of refractive index   No unit, dimensionless

viorZukad dh bdkbZ  dksbZ bdkbZ ugha] vk;keghu

(1) air = 1.0003

(2) water = 1.33 or 
4

3

(3) 1.vaccum   min.

(4) prism = 1.51

(5) alcohol = 1.36

(6) max. 2.42diamand 

(7) glass = 1.5 – 1.60
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Dispersion of light (çdk'k dk iQSyko)

Rarer air = 1.0003

white lig
ht

(monochromatic light)

Prism

=1.51
Violet

Red

1>




Maximum deviation, Maximum Energy = Violet

vf/dre fopyu] vf/dre ÅtkZ ¾ cSaxuh

Minimum deviation, Minimum Energy = Red

U;wure fopyu] U;wure ÅtkZ ¾ yky

Wavelength

Mini wavelength
Max. freq.

V  I  B  G  Y  O  R

Max wavelength ( )
Mini. freq.

l

Since/rc ls .freq

C
V




Total Internal Reflection (TIR)/dqy vkarfjd ijkorZu (VhvkbZvkj)

Condition (fLFkfr)

(1) Light must travel from DENSER   RARER

çdk'k dks l?ku  nqyZHk ls ;k=kk djuh pkfg,

(2) Angle of Incidence > Critical Angle

vkiru dks.k > Økafrd dks.k

Medium (ii)/eè;e (ii)

Air (RARER)/ok;q (nqyZHk)
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Medium (i)/eè;e (i)

Glass (DENSER)/Xykl (l?ku)

Critical angle (Økafrd dks.k)

1
μ

sin C


If there are 2 medium/;fn 2 ekè;e gSa

2

1

sin Cμ1

μ2 sin C


Examples of TIR/TIR ds mnkgj.k

(1) Sparkling of dimond/ghjs dh ped

(2) Mirage formation/e`xr`".kk dk fuekZ.k

(3) Rainbow formation/baæ/uq"k dk fuekZ.k

(4) Sparkling of group of glasses/p'es ds lewg dh ped

(5) Optical fibre/vkWfIVdy iQkbcj

discovered by Narinder/Narendra
                      Kapali or Kapani

diameter = 10 cm–4

used in communication
endoscopy to study internal 
                     structure



Reasoning by Mohit Kawatrafor all competitive exams 1 0 by Shailendra Pandey SirPhysics

K
D
 L

IV
E

P
h
ys

ic
s 
B
y

S
h
ai

le
n
dr

a 
P
an

de
y 

S
ir

(6) Reflecting prisms in periscope and binoculars

isfjLdksi vkSj nwjchu esa çfrfcafcr djus okys fçTe
Sacttering of light/çdk'k dk lRdkj

Example of Scattering/çdh.kZu dk mnkgj.k
1. Blue colour of the sky/vkdk'k dk uhyk jax

 Due to Reileigh scattering/jsyh çdh.kZu ds dkj.k
 Due to scattering of blue colour/uhys jax ds fc•jus ds dkj.k
 Due to mini  of Blue colour/uhys jax ds feuh ,y ds dkj.k

2. Redness of the sun during sunrise and sunset.

lw;kZsn; ,oa lw;kZLr ds le; lw;Z dh ykfyekA
3. Blue colour of deep sea and TYNDALL EFFECT.

xgjs leqæ dk uhyk jax vkSj VkbUMy çHkkoA

The Rainbow

Primary Secondary

Sun  backward side/lw;Z () ihNs dh vksj
Raindrop  front side/o"kkZcwan () lkeus dh vksj

1. Secondary Primary Rainbos/ekè;fed çkFkfed jsucksl
The processes involued in its formation are:

blds fuekZ.k esa 'kkfey çfØ;k,¡ gSa%
(a) Dispersion - Refraction/iQSyko & viorZu
(b) TIR - Reflection/VhvkbZvkj & çfrfcac
(c) Refraction - Refraction/viorZu & viorZu

Air

R

42o

40o

V

Sun
White

Water

Red

Violet

Raindrop = Prism

Critical angle (Økafrd dks.k) = i
c
 = 48°

2 Refraction + 1 Reflection/2 viorZu + 1 ijkorZu
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Q1. Which colour of light shows min velocity after passing through a glass?

dkap ls xqtjus ds ckn çdk'k dk dkSu lk jax U;wure osx n'kkZrk gS\
(a) Red/yky (b) Green/gjk
(c) Violet/cSaxuh (d) Blue/uhyk

Q2. In which of following TIR takes place

fuEufyf•r esa ls TIR fdlesa gksrk gS\
(a) Air to glass/gok ls dkap (b) Glass to Water/dkap ls ikuh

2. Primary Rainbow (çkFkfed baæ/uq"k)
In this, 2 refraction + 2 reflection takes place final colour Red     Violet

blesa 2 viorZu + 2 ijkorZu gksrk gS vafre jax yky     cSaxuh gksrk gS

R

V

Sun White 
light

Red

Red

Violet

Violet

Raindrop

Process involued (çfØ;k 'kkfey)
(i) Dispersion/iQSyko
(ii) TIR

(iii)TIR

(iv) Fefraction/iQsizSQD'ku
Q3. At 12 noon, rainbow appears in the/nksigj 12 cts baæ/uq"k fn•kbZ nsrk gS

(a) West/if'pe (b) East/iwoZ
(c) North/mÙkj (d) none/dksbZ ugha

Q4. When a light ray travels from one medium to another medium, then what  remains
constt.

tc dksbZ çdk'k fdj.k ,d ekè;e ls nwljs ekè;e esa tkrh gS rks fLFkjkad D;k jgrk gS\
(a) Frequency/vko`fÙk (b) Wavelength/rjax nSè;Z
(c) Speed of Light/çdk'k dh xfr (d) None/dksbZ ugha

Q5.Intensity of light is measured by-

çdk'k dh rhozrk ekih tkrh gS&
(a) Speedometer/LihMksehVj (b) Ammeter/,ehVj
(c) Actinometer/,fDVuksehVj (d) Odometer/vksMksehVj
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Colours

Primary
Colour

Red, Green
Blue

Secondary
Colour

V, I, Y, O

1 2

5. Complement ary colour (iwjd jax)

P S W 

or

C
1
 + C

2
  White/liQsn

Red

Green

Ye
llo

w
M

aginta

Blue
Cyan

White

R + G + B = W

R + C = White/liQsn

 R and cyan are complementary to each other.

 R vkSj fl;ku ,d nwljs ds iwjd gSaA

R + G + B = W

R + C = W

Colour of LightColour of 
Object

White

Red

Green

White Red Green

White Red Green

Red Red Black

Green Black Green
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Q6. When a red coloured light is thrown object of green colour?

tc yky jax dk çdk'k gjs jax dh oLrq ij iQsadk tkrk gS\
L E N S

Concave lens
Diverging lens

Convex lens
Converging lens

Concave Mirror
Convex Mirror

Convex Lens
Concave Lens

Power of Lens (ysal dh 'kfÙkQ)

P = 
1

Focal Length (m)

P = 
1

f (m)
or P = 

100
f (cm)

S.I. Unit of power - Diopter/'kfÙkQ dh S.I. bdkbZ & Mk;ksIVj
Instrument - Dioptometer/;a=k & Mk;ksIVksehVj
Doctor of eyes - Opthalmologist/vk¡•ksa dk MkWDVj & us=k jksx fo'ks"kK

Power of Combination of Lens (ysal ds la;kstu dh 'kfÙkQ)
P = P

1
 + P

2
 + P

3
 + P

4
 + .............. P

n

Lens

Concave Lens P = – ve, F = – ive

Convex Lenx P = + ve, F = + ve

Combination/la;kstu
1. Convex + Concave/mÙky $ vory

P
C
 = P

1
 – P

2
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2. Convex + Convex/mÙky $ mÙky

 P
C
 = P

1
 + P

2

3. Convex + Concave + Conves/mÙky $ vory $ mÙky

 P
C
 = P

1
 – P

2  
+

 
– P

3

Q6. If three lences having power + 13D, + 10D – 18D. If they are combined then focal
length of new lens is.

;fn rhu ysalksa dh 'kfÙkQ + 13D, + 10D – 18D gSA ;fn bUgsa feyk fn;k tk, rks u, ysal dh iQksdy yackbZ
gksrh gSA

Sol. Pc = P
1
 + P

2
 + P

3

= P
1
 + P

2
 + P

3 
=

 
13 + 10 – 18

= 5 D

 F = 
1

f = 
1

5
= 0.2 m

This is convex lens/;g mÙky ysal gS
Q7. If power of two lenses are + 12D and –10D. If they are combined, focal length of

new lens. Also determine the type of lens.

;fn nks ysalksa dh 'kfÙkQ + 12D and –10D gSA ;fn bUgsa la;ksftr dj fn;k tk, rks u, ysal dh iQksdy yackbZ-
ysal dk çdkj Hkh fu/kZfjr djsaA
Pc = 12 – 10

= 2 D

f = 
1

2
 = 0.3 m Convex lence/mÙky ysal

LENS FORMULA (ysal iQkWeZwyk)

1 1 1
= -

f v u
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The Human Eye (ekuo us=k)

(i) Human Eye Range (ekuo us=k dh lhek) = 25 cm - 

Persistence of Vision : The image of any object remains on retina is 1/10th of a

second after removal object

n`f"V ds gB % fdlh Hkh oLrq dks gVk,s tkus ds ckn ml oLrq dk izfrfcac gekjs jsfVuk ij 1/10 os lsd.M rd
jgrk gSA

Defects of Human Eye (ekuo us=k ds nks"k)
1. Myopia/short sightedness/near-sightedness (fudV n`f"V nks"k)

• In this defects, nearest objects are clearly visible but distance object are not
visible.

bl nks"k esa fudVre oLrq,¡ rks Li"V fn•kbZ nsrh gSa ijUrq nwj dh oLrq,¡ fn•kbZ ugha nsrhaA
• In this defect, images are formed before retina.

bl nks"k esa çfrfcEc jsfVuk ls igys curs gSaA
Cause (dkj.k)

(i) Due to increasing of power of eye lens

us=k ysal dh 'kfÙkQ c<+us ds dkj.k
Or/;k

Due to decreasing of focal length of eye lens

us=k ysal dh iQksdl nwjh de gksus ds dkj.k
(ii) Due to increasing of size of eye ball.

us=kxksyd dk vkdkj c<+us ds dkj.kA
Correction (fuokj.k)

Using by concave or diverging lens

vory ;k vilkjh ysal }kjk mi;ksx djuk
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2. Hypermetropia/long sightedness/for sightedness

gkbijesVªksfi;k@nh?kZn`f"Vrk@ǹf"Vnks"k ds fy,
(i) In this defects,/bl nks"k esa]

Nearest objects are not visible but distance objects are clearly visible.

fudVre oLrq,¡ fn•kbZ ugha nsrha ysfdu nwj dh oLrq,¡ Li"V fn•kbZ nsrh gSaA
(ii) In this defects,/bl nks"k esa]

Images are formed after retina./Nfo;k¡ jsfVuk ds ckn curh gSaA
Cause (dkj.k)

(i) Due to increasing of focal length of eye lens.

us=k ysal dh iQksdl nwjh c<+us ds dkj.kA
Or/;k

Due to decreasing of power of eye lens.

vk¡• ds ysal dh 'kfÙkQ de gksus ds dkj.kA
(ii) Due to decreasing of size of eye ball.

us=kxksyd dk vkdkj de gksus ds dkj.kA
Correction (fuokj.k)

Using by convex or converging lens.

mÙky ;k vfHklkjh ysal }kjk mi;ksx djukA
3. Presbyopia/çslck;ksfi;k

In old age, hypermetopia or myopia defect is known as presbyopia.

o`¼koLFkk esa gkbijesVksfi;k ;k ek;ksfi;k nks"k dks çslck;ksfi;k dgk tkrk gSA
Cause/dkj.k
Due to the weakening of ciliary muscles.

flfyvjh ekalisf'k;ksa ds detksj gksus ds dkj.kA
Note (fVIi.kh) :

If a person has [Hypermetropia + Myopia] correction

;fn fdlh O;fÙkQ dks ¹gkbijesVªksfi;k $ ek;ksfi;kº lq/kj gS
   Bifocal lens or contact lens/ckbiQksdy ysal ;k dkWUVSDV ysal

Concave Convex
   

Lucite

4. Cataract/eksfr;kfcan

Becomes opaque

Protein
layer
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Cause/dkj.k
 Due to the deposition of a layer of a protein on eyelens  eyelens becomes opaque

 iydksa ij ,d çksVhu dh ijr tek gksus ds dkj.k () iydsa vikjn'khZ gks tkrh gSa
Correction - by operation.

lq/kj & vkWijs'ku }kjkA
5. Astigmatism/n`f"VoS"kE;

A person cannot Differenciate b/w horizontal and vertical lines.

dksbZ Hkh O;fÙkQ {kSfrt vkSj ÅèokZ/j js•kvksa esa varj ugha dj ldrkA
Cause/dkj.k
Due to irregular shape of cornea./dkWfuZ;k ds vfu;fer vkdkj ds dkj.kA
Correction/lq/kj
By using cylindrical lens./csyukdkj ysal dk mi;ksx djdsA

6. Colour blindness/jax va/kiu
In this defect, a person cannot differentiate in primary colour.

bl nks"k esa O;fÙkQ çkFkfed jax esa varj ugha dj ikrk gSA
Note/fVIi.kh%&

(a) Air bubbles behaves like a concave lens.

gok ds cqycqys vory ysal dh rjg O;ogkj djrs gSaA
(b) A lens is placed in a medium which has higher density or refractive index

then the lens behaves reverse

,d ysal dks ,sls ekè;e esa j•k tkrk gS ftldk ?kuRo ;k viorZukad vf/d gksrk gS rks ysal foijhr O;ogkj
djrk gS
Concave lens   Convex lens/vory ysal  mÙky ysal

(c) Lenses are made up of flint glass./ysal fÝyaV Xykl ds cus gksrs gSaA
(d) power of sunglasses is O diopter.//wi ds p'es dh 'kfÙkQ O Mk;ksIVj gSA

1. Simple microscope/ljy lw{en'khZ
Single convex lens is used./,dy mÙky ysal dk ç;ksx fd;k tkrk gSA
Image formed is vertical, erect, magnified.

çfrfcEc ÅèokZ/j] lh/k] vkof/Zr gksrk gSA

1
p

f
            

A A

I

O

2. Compound Microscope/;kSfxd lw{en'khZ
Two convex lens are used./nks mÙky ysal dk ç;ksx fd;k tkrk gSA
(a) Objective lens/vkWCtsfDVo ysal
(b) Eye piece/Occular lens/,sfil@us=k ysal
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I1

I  (final image)2

Objectiv

Objective
lens

Eye 
piece

I  is real 
inverted 

magnified

1

I
2
 is virtual, inverted and magnified.

I
2 
vkHkklh] mYVk vkSj vkof/Zr gSA

3. Telescope/nwjchu
Two convex lens - Objective lens/nks mÙky ysal & oLrqfu"B ysal

- Eye Piece (NksVk)
I
1
 – real inverted, magnified

I
1
 – okLrfod myVk] cM+k gqvk

I
2
 – virtual, inverted, magnified

I
2
 – vkHkklh] myVk] vkof/Zr

Q8. Center of the reflect surface of spherical mirror is

xksyh; niZ.k dh ijkofrZr lrg dk dsaæ gksrk gS

(a) Pole/èkzqo (b) Focus/iQksdl

(c) Radius/f=kT;k (d) All/lHkh
Q9. When a light ray from air enters glass slab then its.

tc gok ls dksbZ çdk'k fdj.k dkap ds LySc esa ços'k djrh gS rks &

(a) Decreases/?kVrk gS (b) Increases/c<+rk gS

(c) Freq. Decreases/vko`fÙkA ?kV tkrh gS (d) Freq. Increases/vko`fÙkA c<+rh gS
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æO;eku %& fdlh fiaM esa mifLFkr dqy lkexzhA

S.I unit - kilogram (kg)/S.I bdkbZ & fdyksxzke (fdxzk)

Quantity - scaler/ek=kk & vfn'k

Mass always remains constant./æO;eku lnSo fLFkj jgrk gSA

Weight :- It is the force by which earth attracts any body towards itself (center).

Hkkj %& ;g og cy gS ftlds }kjk i`Foh fdlh fiaM dks viuh vksj (dsanz) vkdf"kZr djrh gSA

Also, 

 F weight
    W = mg

           constant

    W g

weight = mg

m

g F = mg

The value of weight changes place to place due to the change of the value of 'g'

'g' dk eku txg ds cnyus ls cnyrk gSA blfy, Hkkj dk eku Hkh txg ds cnyus ls cnyrk gSA

mass = 72 kg

Earth

mass = ?

Moon

Mass remains constt.  m = 72 kg on moon.

æO;eku fLFkj jgrk gS-  m paæek ij 72 fdxzk- laidZ

Contact Force and Normal Reaction Force

lEidZ ,oa vfHkyac izfrfØ;k cy

GRAVITATION/xq:Rokd"kZ.k02

CHAPTER
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mg

mR
mg

R (Normal R”)

Table

R m

mg

Cases of lift/fyÝV ds ekeys

(i) When lift is in rest position/tc fyÝV vkjke dh fLFkfr esa gks

R

mg

R

Normal Rn = weight

R = mg

(ii) When lift moves upword direction with acceleration 'a'

tc fyÝV Roj.k 'a' ds lkFk Åij dh vksj c<+rh gS
Fnet = R – mg

Fnet = ma

R – mg = ma

R = ma + mg

R = m(g + a) 

W = mg w α g

R

mg
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Apparent wt increases/Li"V :i ls otu c<+ tkrk gSA
(iii)When lift moves downward direct with accn 'a'.

tc fyÝV accn 'a' ds lkFk lh/s uhps dh vksj c<+rh gSA
Fnet = mg – R

Fnet = ma

mg – R = ma

R = mg – ma

= m (g – a)

g , weight 

Apparent wt decreases/Li"V :i ls otu de gks tkrk gSA

(iv) Free falling condition/eqÙkQ :i ls fxjus dh fLFkfr
a = g

R = m (g – a)

R = O

Apparent (Li"V) wt = 0

Q. A person having mass 'M' is standing on a weighing balance and lift moves
upward with accn 'a'. Reading of mass in the weighing balance is-

'M' æO;eku okyk ,d O;fÙkQ rjktw ij •M+k gS vkSj fyÝV 'a' Roj.k ls Åij tkrh gSA
(a) M (g – a) Reading of mass = M

(b) M æO;eku dk ikBÔkad = M

(c) M ( g + a) Reading of weight = M(g + a)

(d) Mg otu dk ikBÔkad = M(g + a)

Q. A 60 kg boys is standing in a lift, lift is going donwward, direction with
acceleration 9.8m/s2 then Find apparent weight of boy.

,d 60 fdyksxzke dk yM+dk ,d fyÝV esa •M+k gS] fyÝV uhps dh vksj tk jgh gS] Roj.k 9.8m/s2

ds lkFk fn'kk esa] rks yM+ds dk Li"V otu Kkr djsaA
R = m ( g – a) g = 9.8 m/s2

R = 60 (9.8 – 9.8) = 0

It is condit of free failing./;g Lora=k :i ls fxjus dh 'krZ gSA
Q. A 60 kg boy is standing in a lift. If lift is going in upward direction with

acceleration. 0.1 m/s2 then. Find apparent wt of boy.

,d 60 fdyks dk yM+dk fyÝV esa •M+k gSA ;fn fyÝV Roj.k 0.1 m/s2 then. Find apparent

wt of boy ds lkFk Åij dh vksj tk jgh gSA
g = 10 m/s2

fiQj 0.1 m/s2 yM+ds dk Li"V otu Kkr djsaA
R = m ( g + a)

= 60 (10 + 0.1) = 60 × 10.1 = 606 N

g a

R

mg

10N a

13N
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GRAVITATIN FORCE/xq#Rokd"kZ.k cy
 It acts between masses./;g nzO;ekuks ds chp dk;Z djrk gSA
 Its nature is attractive./bldh çÑfr vkdf"kZr gSA
 It is weakest force of nature./;g çÑfr dh lcls detksj cy gSA
 It is a central force./;g ,d dsUæh; cy gSA

M2M1

r

Derivation/O;qRifÙk
F a m

1
 × m

2

2

1
F

r


1 2
2

F
r

m m




1 2
2

F= G
r

m m
G is universal gravitation const.

G lkoZHkkSfed xq#Rokd"kZ.k fLFkjkad gSA
Unit of G/G dh bdkbZ

2
11

2

.
6.676 10

N M
G

Kg
 

2 –2G Nm kg   Given by Henry Cavindish/gsujh dSosafM'k }kjk fn;k x;k

              

      discovered H
2
/H

2
 dh •kst dh

Q. It the dist between earth & Sun is doubled. Find new gravitional force.

;fn i`Foh vkSj lw;Z ds chp dh nwjh nksxquh gks tkrh gSA u;k xq#Rokd"kZ.k cy •kstsaA
(a) 4F (b) F/4

(c) 2F (d) F/2

2

1
F

r
  If doubled (;fn nksxquk dj fn;k tk,) 

2

1

(2 )
F 

1

4

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Escape velocity (Ve)/iyk;u osx (Ve)
That minimum velocity is given to a body such that it croses earth gravitational
field and never comes back on earth's surface.

fdlh fiaM dks U;wure osx bl çdkj fn;k tkrk gS fd og iF̀oh ds xq#Rokd"kZ.k {ks=k dks ikj dj tk, vkSj dHkh
Hkh i`Foh dh lrg ij okil u vk,A
Note :- Escape velocity does not depend on mass of object

iyk;u osx oLrq ds nzO;eku ij fuHkZj ugha djrk gSaA
Ve of earth = 11.2 km/s on karman line

deZu js•k ij i`Foh dk iyk;u osx = 11.2 fdeh@lsdsaM
Ve for moon = 2.38 km/s

paæek ds fy, iyk;u osx = 2.38 fdeh@lsdsaM

Ve 2g Re R Radius of earth/i`Foh dh f=kT;k

2gM e
Ve

Re
 Re = 6400 km

Me = 5.98 × 1024 kg
Condition for existance of atmosphere on any planet.

fdlh Hkh xzg ij ok;qeaMy ds vfLrRo dh 'krZA
(1) Gravity/xq#Rokd"kZ.k

Vrms = Root mean square velocity.

Vrms = oxZ ekè; ewy osx
(2) Vrms < Ve
Ve = 11.2 km/s, V

rms
 = (4 – 5) km/s

Let V
1
, V

2
 .........V

n
 be velocity of different gases./fofHkUu xSlksa dk osx gksA

2 2 2
1 2 ...... n

rms

V V V
V

n

 


Escape velocity Earth = 11.2 km/s

Moon = 2.38 km/s

Gases/particles = (4–5) km/s
Relation between 'G' and 'g'/'G' vkSj 'g' ds chp laca/
F = mg _______(i)

2

GMm
F

R
 ___________(ii)

From (i) and (ii)/(i) vkSj (ii) ls

2

GM
g

R


1
g

R


Variation of 'g'/'g' dk :ikarj

m

mg

R
M

Earth
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(1) Effect of attitude/yackbZ@ÅapkbZ dk çHkko

2

GM
g

R


2

1
g

R


2

1

( )
g

R h




2
' 1

h
g g

R

 
  

 

Numerical/U;wesfjdy 

2

'
R

g g
R h

 
  

 

on going on high attitude 'g' decreased.

ÅapkbZ ij tkus ij 'g' de gks tkrk gSA
Q. At what height the value of 'g' decrease by 36% of the value of g at surface of

earth?

fdl ÅapkbZ ij 'g' dk eku i`Foh dh lrg ij g ds eku ls 36% de gks tkrk gS\
(a) 3200 km
(b) 1600 km
(c) 6400 km
(d) 5000 km
g' = g × 64%

2

'
R

g g
R h

 
  

 

2
64

100

g R
g
R h

  
  

 

64

100

R

R h

 
  

 
10R = 8R + 8h
R = 4h Re = 6400 km
6400 = 4 × h

1600h km

gR

M

Earth

‘g’
h

(R + h)

g’ = 64%

g = 100
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(2) Effect of depth/xgjkbZ dk çHkko

2

GM
g

r


2 2

vM d
g g

r r



 

34

3
d r

g



 

2r

g r ( – )g r d

As depth increase, value of accilerate due to gravity 'g' falls. because it is attracted
by mass above it.

tSls&tSls xgjkbZ c<+rh gS] xq#Roh; Roj.k 'g' dk eku fxj tkrk gSA D;ksafd ;g vius Åij ds æO;eku ls vkdf"kZr
gksrk gSA
Formula

' 1
d

g g
R

 
  

 

d   depth/xgjkbZ, R   radius/f=kT;k
(3) At Centre of Earth/i`Foh ds dsaæ ij

' 1
d

g g
R

 
  

 

' (1 1) ' 0g g g   

w = m × g

w g

0weight 

Q. At what depth from the surface of earth the value of 'g' becomes 1% of the
value of 'g' at earth surface.

i`Foh dh lrg ls fdruh xgjkbZ ij 'g' dk eku i`Foh dh lrg ij 'g' ds eku dk 1% gks tkrk gS\
(a) 3663 km (b) 6336 km

(c) 6363 km (d) 3636 km

' 1%
100

g
g g  

R-d

M

g

Rd

‘g’

M
V

d=

R

M

g
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' 1
d

Also g g
R

 
  

 

1
100

g d
g

R

 
  

 

1
1

100

d

R
 

99

100

d

R


99 64 0
d




0

10 0

d = 6336 km
Q. Weight  of body at  eart h surface i s W

1
.

i`Foh dh lrg ij fiaM dk Hkkj W
1
 gSA

At a height of 500 km from the earth surface, the wt. of the same body is W
2
. At

a depth of 500 km. from earth surface the weight of the same body is W
3
.

i`Foh dh lrg ls 500 fdeh dh ÅapkbZ ij] wt mlh ckWMh dk W
2
 gSA 500 fdeh dh xgjkbZ ijA i`Foh dh

lrg ls mlh oLrq dk Hkkj W
3
 gSA

(a) W
1
 > W

2
 > W

3

(b) W
3
 > W

2
 > W

1

(c) W
3
 > W

1
 = W

2

(d) W
1
 > W

2
 > W

2

2
' 1

h
g g

R

 
  

 
g' = 0

2
0 1

h
g

R

 
  

 

2
0 1

h

R
 

2
0

R h

R




2
2

R
R h h 

W3

W g1

g

W2

h 500km

g
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R = 6400      
6400

2
h 

h = 3200km

W
1
 > W

3
 > W

2

At Centre/dsaæ esa
d = R
g

1
 = 0

W = 0

(4) Effect of shape of earth/i`Foh ds vkdkj dk çHkko

2

GM
g

R


2

1
g

R
 G, M constb./G, M dkaLVscy

Req. > Rpole
geg < gpole
(i) 'g' is max at poles = 9.80 m/s2

èkzqoksa ij 'g' vf/dre gS = 9.80 m/s2

(ii) 'g' is min at equator = 9.78 m/s2

Hkweè; js•k ij 'g' U;wure gS = 9.78 m/s2

Value of 'g' at different planet

fofHkUu xzgksa ij 'g' dk eku

Jupiter
max.

Mercury
min.

Value of g

Effect of rotating of earth/i`Foh ds ?kweus dk çHkko
Value of 'g' decrease at each point of earth surface except at poles.

èkzqoksa dks NksM+dj i`Foh dh lrg ds çR;sd fcanq ij 'g' dk eku ?kVrk gSA
g' g – Rw2 cos2
'g' decreases/de gks tkrh gS
At poles/èkzqoksa ij
g' = g – Rw2 cos90°
g' = g

If earth does not rotate (w = O)/;fn i`Foh ?kwerh ugha gS (w = O)

g' = g = 0
g' = g
= 9.80 m/s2

M

Earth

Rpole

Requator

g’

R
g

m

w



Pole

90° A(eq)
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Note:- (1) If earth does not rotate then value of 'g' on equator

uksV%& (1) ;fn i`Foh ?kwerh ugha gS rks Hkweè; js•k ij 'g' dk eku
Increase/c<+ksrjh

(2) If earth doesn't rotate then value of 'g' remains same on poles.

;fn i`Foh ?kwerh ugha gS rks èkzqoksa ij 'g' dk eku leku jgrk gSA
Q. If radius of earth is shirked by 2% then % change in the value of g. If mass

remains constt.

;fn i`Foh dh f=kT;k 2% de gks tk, rks g ds eku esa % ifjorZu gks tkrk gSA ;fn æO;eku fLFkj jgrk gSA

% g = 2 100 %
R

R

 
  

R = change in radius/f=kT;k esa ifjorZu
R actual radius/okLrfod f=kT;k

2

100
R R  

% change in 'g' = 2 100 %
R

R

 
 

 

2
2 100

100

R

R

 
 

   
 
 

= 4%

4% increase/4» dh c<+ksrjh

Satellite/mixzg
When a lighter object revolves around a heavier object then this lighter object is
k/a as satellite of heavier object.

tc dksbZ gYdh oLrq fdlh Hkkjh oLrq ds pkjksa vksj ?kwerh gS rks ;g gYdh oLrq Hkkjh oLrq ds mixzg ds :i
esa gksrh gSA
Orbital velocity/d{kh; osx
It is the velocity at which a body revoles around other body.

;g og osx gS ftl ij ,d fiaM nwljs fiaM ds pkjksa vksj ?kwerk gSA

(1) V < Vo   Projectile/ç{ksI; V is object velocity/V oLrq osx gS

(2) V > Vo   Elliptical/v.Mkdkj Ve is escape velocity/Ve iyk;u osx gS
Vo is orbital velocity/Vo d{kh; osx gS
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(3) V Ve
V Ve



  hyperbolic/vfr'k;ksfÙkQiw.kZ

GMe
Vo

Re h




Re   6400 km Me 5.98×1024kg

G6.676×10–11 

2

2

Nm

kg

Vo 7.92 km/s Ve = 11.2 km/s

Total energy of satellite is negative./mixzg dh dqy ÅtkZ ½.kkRed gSA
Relation between Vo and Ve/Vo vkSj Vo ds chp laca/

R e

GMe
Vo

2

Re

GMe
Ve 

2
Re

GMe
Ve   2Ve Vo  ,

2

1

Ve

Vo
 , Ve : Vo,      2 :1

ArtificialNatural
moon

Polar Geo-stationary

M

earth

Vo = 7.92km/s

400-2000km

Vo=4.5
km/s

LEO
low earth
orbit

MEO
medium earth
orbit

GEO
Geo
Stationary

Moon
Vo 1 km/s

2000-35000
km

35786km
36000km

3.84km
or

4 lakh

Vo = 3.5km/s

Types of Sattelite

Me

h
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Geo-stationary satellite (its hight from = 36000 km) Those satellites which are
visible in the reset position when required from earth surface.

Hkw&fLFkj mixzg (bldh ÅapkbZ = 36000 fdeh) os mixzg tks i`Foh dh lrg ls ns[kus ij fojke voLFkk esa
fn[kkbZ nsrs gSA

Condition for GEO Satellite/GEO lSVsykbV ds fy, 'krZ

(i) The rotation of satellite should be west to East.

mixzg dk ?kw.kZu iwjc ls if'pe dh vksj gksuk pkfg,A

(ii) Time period 24 hrs. (equal to time period of earth).

le;kof/   24 ?kaVs (i`Foh dh le;kof/ ds cjkcj)A

Atleast 3 geo-stationary satellite covered the earth

de ls de 3 Hkw&fLFkj mixzg us i`Foh dks doj fd;k

Earth

G G

G

1200

Vo of GEO satellite = 3km / s

Difference/varj

Geo – stationary satellite/Hkw&fLFkj mixzg Polar satellite/èkzqoh; mixzg

T = 24 hrs T = indefinite/vfuf'prdkyhu

= (23 hrs 56 min. 4.08 sec) One polar satellite can cover the earth.

,d èkzqoh; mixzg i`Foh dks doj dj ldrk gSA

• One Geo-stationary does not cover

the earth/,d Hkw&fLFkj i`Foh dks doj

ugha djrk gS

• Weather forecasting mobile • earth - mapping/i`Foh&ekufp=k.k

communication television Earth observation/i`Foh voyksdu

ekSle dh Hkfo";ok.kh djus okyk eksckby Reconnaissance satellite

lapkj Vsyhfotu Vksgh mixzg
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Kepler's Laws of Planetary Motion/xzgksa dh xfr ds dsIyj ds fu;e

(1) First law/law of orbit/d{kk dk çFke fu;e

Acc. to this law, all plants revolves/bl fu;e ds vuqlkj lHkh x`g gSa

around the sun in elliptical path./lw;Z ds pkjksa vksj nh?kZo`Ùkkdkj ekxZ esa ?kwers gSaA

Sun R
o P

elliptical

(2) Second law = law of areal speed

nwljk fu;e ¾ {ks=kh; xfr dk fu;e

Sun

Planet

Planet

Planet

Planet

T2 T1
A2 A1

T1 = T2

A1 = A2

The line joining planet from the Sun covers equal area in equal time ie. areal
speed remains constant.

lw;Z ls xzg dks tksM+us okyh js•k leku le; esa leku {ks=k r; djrh gSA {ks=kh; xfr fLFkj jgrh gSA

(3) Third law/rhljk fu;e

2 3T r

2 3

1 1

2 2T r

r   
   

   

T
Sun

R2

P1

R1P1

T is time 
period

r radius 
or distance

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Q. The planet which is located at 4 r distance from the sun the earth, tell its time-
speed if earth is situated at r dist. from sun.

og xzg tks lw;Z ls 4 r nwjh ij fLFkr gS] i`Foh mldh le;&xfr crk;sa ;fn i`Foh r nwjh ij fLFkr gSA lwjt lsA

T
1
 = 1 year 

2 3

1 1

2 2T r

r   
   

   

T
2

1

1

64

A

T


2

2

1

T

r 
 

  4 r

3
 
 
 

2 8T 

Simple Pendulum/ljy isaMqye ;k ljy yksyd

l

h

KE= 0
PE = mgh

KE= 0, PE = mgh
Max

K.E =  MV21
2

P.E = 0

Time period   time taken to complete 1 oscillation By any pendulum

le;kof/   fdlh Hkh isaMqye }kjk 1 nksyu iwjk djus esa yxus okyk le;

l
T = 2π

g

Q. If we have two body having masses 50 kg and 30 kg. Their time period are T
1

& T
2
. Find Find relation between T

1
 & T

2
.

;fn gekjs ikl nks fiaM gSa ftudk æO;eku 50 fdxzk vkSj 30 fdxzk gSA mudh le;kof/ T
1
 vkSj T

2

gSA T
1
 vkSj T

2
 ds chp laca/ •kstsaA

(a) T
1
 < T

2
(b) T

1
 > T

2

(c) T
1
 = T

2
(b) None/dksbZ ugha

Time period of simple pendulum doesn't depend on mass.

ljy yksyd dh le;kof/ æO;eku ij fuHkZj ugha djrhA
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Q.

T1 T2

Q. A person sits in a swing when stand on scoing then frequency of ascillation.

,d O;fÙkQ >wys esa cSBrk gS tc og >wys ij •M+k gksrk gS rks nksyu dh vko`fÙk gksrh gSA
(a) Increase/o`f¼
(b) Decrease/deh

(c) Firsts  then  /igys  fiQj 
(d) None/dksbZ ugha

l l

l 

T 

F 



 



Q.
Cotton

T2

Iron

T1

           T
2
 > T

1

Q. What is time period of leakage bucket?

yhdst cdsV dh le;kof/ D;k gS\
(a) First   then  /igys   fiQj 
(b) First   then  /igys   fiQj 
(c) Constt./fLFkj
(d) Increase/o`f¼

1

,

F
T

T F



 
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Ins. 2
l

T
g

 T l

l
l

l

Note:-

(1) At poles/èkzqoksa ij (2) At equator/Hkweè; js•k ij

g, T g  , T

Fast qscillation/rst D;wflys'ku slow qscillation//heh D;wlhys'ku
(3) At the centre of earth/i`Foh ds dsaæ esa

g = 0

2
l

T
g



T    slow qscillation//heh D;wlhys'ku

(4) Second Pendulum/lsd.M yksyd
T = 2 sec.
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Those quantities which can be measured is k/a PQ Eg: mass, length, time,
force.

os ek=kk,¡ ftUgsa ekik tk ldrk gS k/a PQ gS tSls% æO;eku] yackbZ] le;] cyA
Types of Physical Quantities/HkkSfrd ek=kkvksa ds çdkj

1. Fundamental P.Q./ekSfyd P.Q.

2. Derived P.Q./O;qRiUu P.Q.

3. Supplementary P.Q./vuqiwjd P.Q.

Q. Which of the following statement is correct for P.Q.?

P.Q. ds fy, fuEufyf•r esa ls dkSu lk dFku lgh gS\

(a) n u (b)
l

n
u



(c) 2n u (d) None/dksbZ ugha

1. Fundamental Physical Quantities/ekSfyd HkkSfrd ek=kk,¡
Those quantities which do not depend on any other physical quantity.
These are 7.

os ek=kk,¡ tks fdlh vU; HkkSfrd ek=kk ij fuHkZj ugha djrhaA
;s 7 gSa-
F.P.Q. S.I. Symbol/çrhd Dimension/vk;ke
Length/yackbZ Metre/ehVj m [m] h

Mass/æO;eku Kilogram/fdyksxzke kg [M]

Time/le; Second/nwljk sec [T]

Temperature Kilogram K or [K or  ]

rkieku fdyksxzke K or [K or  ]

Electrice Current Ampere A [A]

fo|qr çokg ,Eis;j A [A]

Luminous Intensity Candela cd [cd]

pednkj rhozrk dSUMsyk cd [cd]

Amount of Subs. Mole Mol [Mol]

mi dh jkf'k fry Mol [Mol]

UNIT AND MEASUREMENT

bdkbZ vkSj eki03

CHAPTER
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Note/fVIi.kh :-
All fundamental quantities are scalar quantities, Luminous Intensity is.

lHkh ewyHkwr jkf'k;k¡ vfn'k jkf'k;k¡ gSa] nhIr rhozrk gSA
Measured by acteometer

,fDV;ksehVj ls ekik x;k

2. Derived Quantities/O;qRiUu ek=kk,¡
Those quantities which depend on F/P.Q. are k/a derived quantities.

os ek=kk,¡ tks F/P.Q. ij fuHkZj djrh gSaA k/a O;qRiUu ek=kk,¡ gSaA
Eg. Area, Volume, Velocity, Acceleration, Force

tSls-  {ks=k]  vk;ru]    osx]      Roj.k]   cy
   


                


                     


                              


                      



l ×b=m2 l ×b×h=m3 1Dist
ms

time


Velocity/time ma kg m/s

osx@le;

3. Supplementary Quantities/vuqiwjd ek=kk,¡

Angle



Plane (2-D) Solid (3-D)

Angle = Arc



radius

SI unit = Radia Symbol (Rad)

Angle

S.I. Unit
Ste radian

Symbol
Sr.

Dimensions

Length/yackbZ   meter/ehVj [L]

Mass/æO;eku   kg/fdxzk [M]

Time/le;   sec/lsdaM [T]
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Dimensions of

1. Area/{ks=k

 Area/{ks=k = l × b = [ L2 ]

2. Volume/vk;ru
V = l × b × h = [ L3 ]

3. Velocity/osx

V = 
Disp

time
= 

[ ]

[ ]

h

t
 = [LT –1]

4. Acceleration/Roj.k

a = 
Velocity

time
= 

1[ ]

[ ]

LT

T



 = [LT –2]

5.

Work

Newton Dyne

Force/cy = Mass/æO;eku × Acc 1N = 105 day/fnu

     =  [M] [LT –2]

6.

Work

Joule Erg.

W = Force/cy × Disp

=  MLT–2 × L 1J = 107 ery

=  ML2 T–2

7. Pressure/ncko P = 
F

A
= 

2

2

MLT

L



= [ML–1 T2]

8. Power/'kfÙkQ P = 
W

T
= 

FXD

T
= 

2 2ML T

T



 = ML2T-3

9. Impulse/vkosx = Force × contact time/cy × laidZ le;
= ML-2 × T1

= [MLT-1 ]

10. Linear Momentum/js•h; laosx
 P = MV (Dimn of impulse = Dimn of moments)

P =  (vkosx dh eanrk ¾ {k.kksa dh eanrk)
= [M LT-1 ]
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11. Surface Tension/lrg ruko T = 
F

Length
= 

2MLT

L



= [MT–2 ]

12. Specific Heat/fof'k"V Å"ek Q = Energy = M × C ×  t

C = 
Q

m t
= 

2 2ML T

M

= L2 T–2 –1

13. Universal Gravitational constant (G)/lkoZHkkSfed xq#Rokd"kZ.k fLFkjkad (G)

F = 1 2
2

GM M

R

G = 
22

2
1 2 2

L MLTR F

M M M





= 3 1 2L M T 

14. Planck's constant (h)/IySad fLFkjkad (h)

E= h × v

Energy Frequency

h = 6.626 × 10–34 J × Second/nwljk

  
1

v
T



E = hv  h = 
E

v
 =

2 2

1/

ML T

T



= 2 1ML T 

15. Coefficient of viscostly () S.I. unit of is Poise

';kurk dk xq.kkad ()  dk S.I. ek=kd Poise gS

F = A 
dv

dx

 = .
F dx

A dv
 = 

2

2 1

.

.

MLT L

L LT



 = MT–1

= [ML-1 T–1]
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16. Coefficient of Elasticity (E)/yksp dk xq.kkad (E)

(i) Stress/ruko
Force

Area
, (ii) Strain/Nkuuk = 

Change in length

Original length

                  
Force

P
Area

 No unit = Dimensiones/dksbZ bdkbZ ¾ vk;ke ugha

E = 
Stress

Strain
= [ML–1 T–2]

(i) Young modulus/;qok ekikad

(ii) Bulk m odulus/cYd ,e vksMqyl

(iii) Coefficient of rigidity/dBksjrk dk xq.kkad

17. Refraction index
Inertia
Angle
Relative density

Dimensionless

18. Latent heat/vO;ÙkQ xehZ [Q = M × L]

L = 
Q

m
=  

2 2ML T

m



 = [L2 T–2]

19. Charge/vO;ÙkQ xehZ
Q = i (current/orZeku) × t (sec/orZeku)

= [ A T ]

20. Electric potential (V)/fo|qr {kerk (V)

V = 
arg

Work

ch e
 =

2 2

[ ]

ML T

AT



= [ML2T-3A-1]

21. Resistance/çfrjks/
V = IR

R = 
V

I

R = 
3 1ML T

A

 

R = 2 3 2ML T A 

Quantities with the same unit can be added or subtracted.

leku bdkbZ okyh ek=kk,¡ tksM+h ;k ?kVkbZ tk ldrh gSaA
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1. V = u + at

V = 
m

S
, u 

m

S
, at = 2

m

S
× S =

m

S

2. P = at3 + bt2 – ct + d (a, b, c, d, contt.)

Find dimensn of a/a dk vk;ke Kkr dhft,
P = a t3 + bt2 – t + d

F

A
= at3 = bt2 = t = d ML–1T–2 = [T3]

P = at3        =   1 5( ]ML T a

ML–1 T–2 = bT2

  1 4b ML T

P = ct

ML–1T–2 = cT

  1 3c ML T

P = D

  1 2d ML T

Q. If F = a + 
b

t c
 Find C's dimensions.

;fn F = a + 
b

t c
 C's ds vk;ke Kkr djsaA

t – C

 = t – C

[ ]C T

Q. Y = A sin (wt-kx). Dimensn of Y?

x = time/le;

t = time/le;

A = dimension/vk;ke

Dimensionless/vk;ke M O L O T O

Dimension of A/A dk vk;ke = [ L ] h = sin (wt-k)

Dimension of K/K dk vk;ke = L–1 M O L O T O

Dimensn of W = T–1
1K L
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Q. x =  B cos (at-time – wx-area)

Dimensn X = MOLOTO

Dimensn B = h

Dimensn of At – wx =1

At = 1 Wx =1

1[ ]A T  2[ ]W L

or 1T 

System/ç.kkyh

British French Decimal

fczfV'k izsaQp n'keyo

F.P.S. C.G.S. MKS 1971

Length Foot Centimetre Metre S.I. System

yackbZ iQqV lsaVhehVj ehVj S.I. ç.kkyh

Mass Pound Gram Kilogram International

ekl ikmaM xzke fdyksxzke baVjus'kuy

Time Second Second Second System

le; nwljk nwljk nwljk ç.kkyh

Full form of  .I. unit  System international 'd' unit

 .I. dk iQqy iQkWeZ ;wfuV  flLVe baVjus'kuy 'd' ;wfuV

Force/cy =  m × a

= kg m/s2 Newton MKS S.I = MKS
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Scalar and Vector Quantities/vfn'k vkSj lfn'k jkf'k;k¡

Scalar/vfn'k Vector/lfn'k
Depends only on magnitude Have both magnitude and direction.

dsoy ifjek.k ij fuHkZj djrk gS blesa ifjek.k vkSj fn'kk nksuksa gksrs gSaA
Obey basic law of algebra Obey vector law of addition.

chtxf.kr ds ewy fu;e dk ikyu djsa] ;ksx ds lfn'k fu;e dk ikyu djsaA
Scalar quantity Electric Current Vectro Quantity

vfn'k jkf'k fo|qr /kjk osDVj ek=kk

Mass/ekl Velocity/osx

Volume/vk;ru Displacement/foLFkkiu

Time/le; Momentum/xfr

Density/?kuRo Electric Field/fo|qr {ks=k

Speed/xfr Weight/Hkkj

Electric Potential/fo|qr {kerk Acceleration/Roj.k

Energy/ÅtkZ Impulse/vkosx

Electric Charge/bysfDVªd pktZ Torque/VkWdZ

Note/fVIi.kh:

Stress is a tensor quantity./ruko ,d Vsalj ek=kk gSA
Some imp. values.

1 Fermi or fermto = 10–15 m

1 Picometer = 10–12 m

1 Angostrom = 10–10 m   size of nucleus

1 light year = 9.46 × 1015 munit of dist

1 Astronomical unit  = 1.496 × 1011 mdist sum earth

1 Parallactic sec = 3.08 × 1016 mparsec dist meas djus dh biggest unit

1 KWH = 3.6 × 106 J

1 MWH = 3.6 × 109 J

1 atm = 1.01 × 105 N/m2

1 bar = 105 N/m2

1 nauticle mile = 1.85 km
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nwjh% okLrfod iFk ;k fdlh fiaM }kjk r; fd;k x;k lcls yack iFkA (vfn'k ek=kk)
It is measured by Tachometer   Odometer

bls VSdksehVj  vksMksehVj }kjk ekik tkrk gS
Displacement: Shortest path or minimum dist. (vector quantity)

foLFkkiu% lcls NksVk jkLrk ;k U;wure nwjhA (osDVj DokafVVh)

Eg. (i)
6m

6m

2m2m

A

B

Distance (nwjh) = 14m

Displacement (foLFkkiu) = 2m

(ii) A

B

or

6m

8m

Distance (nwjh) = 14m

Displacement (foLFkkiu) = 10m

(iii) A B
14m

Distance (nwjh) = Displacement (foLFkkiu) = 14m (straight line/lh/h js•k)

MOTION/xfr04

CHAPTER
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(iv) A B

8m

6m
Distance (nwjh) = 8m, Displacement (foLFkkiu) = 6m

Note/fVIi.kh :-
Distance (nwjh) > Displacement (foLFkkiu)

distance
1

displacement


Person is doing circular motion/O;fÙkQ o`Ùkkdkj xfr dj jgk gS
(a) distance (nwjh) = 2r

displacement (foLFkkiu) = 0
= 360° = 2

A

Distance = 2 r
displacement = 0

= 360° 2



 

(b)

A

90° B
R

R

distance
2

r
 displacement = 2R

(c)

A

R

R

B

180° A to B
Distance = r        displacement = 2R
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(d)
A

B

120°

displacement 2R sin 60 2 
3

R
2

 3h

2
distance R

3radian

 
 

Displacement 2R sin
2




Q. Find distance and displacement of a person going from A to B

A ls B rd tkus okys O;fÙkQ dh nwjh vkSj foLFkkiu Kkr dhft,

Distance (nwjh) = 
6

R




5
6


 

5
6




Displacement (foLFkkiu) = 2R sin  θ
2

= 2 × 5 sin 15°

 3 1
10

2 2




Q. If a runner completes circle in 40 sec. Find dist & displacement after 2 min

20 sec./;fn dksbZ /kod 40 lsdaM esa o`Ùk iwjk djrk gSA 2 feuV 20 lsdaM ds ckn nwjh vkSj foLFkkiu
Kkr djsaA
Completes 1 circle = 40 sec
Total time = 2 min. 20 sec = 140 sec

40 second 2r

1 second 
2

40

r

14 0
140second 2  

4 0

 7r

A

30°
B5m

5m

C

A
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Distance = 7r

Displacement 40 sec  2r, 0

40 sec  2r, 0

40 sec  2r, 0

2
20sec ,2

2

r
r




Displacement = 2r

2. Find displacement and distance/foLFkkiu ,oa nwjh Kkr dhft,

40m

30m

A

80m

100m60m

B

D = 210m Displacement = 150

Different b/w speed and velocity/xfr vkSj osx ds chp varj
Speed (jÝrkj) Velocity (osx)

Dist
S =

time

Displacement
Velocity =

time
Speedometer is used to meassure speed.

LihMksehVj dk mi;ksx xfr ekius ds fy, fd;k tkrk gSA
Q. Find displacement, speed and velocity/foLFkkiu] xfr vkSj osx Kkr dhft,

8m
A

90°

t = 105

6m

B

14
S = = 1.4m/s

10
10

Velocity = 1m/s
10



8m

A t = 10s

6m

14
S = = 1.4m/s

10

2
Velocity = 0.2m/s

10

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14m

A B
t = 10s

14
S = = 1.4

10
Speed  velocity

Velocity = 1.4

Q. Which of the following remains constt. in a circular motion.

fuEufyf•r esa ls dkSu fLFkj jgrk gS\ xksykdkj xfr esaA
(a) Speed velocity can never be constt. in circular

(b) Velocity osx dHkh Hkh fLFkj ugha gks ldrk- ifji=k esa
(c) Both motion because it is tangential. But speed remains constt.

(d) None xfr D;ksafd ;g Li'kZjs•h; gSA ysfdu xfr fLFkj jgrh gSA

Acceleration

increase in velocity
per unit time is k/a
acc .n

V ive

a ive

 

 

v  u
a

t


decrease in velocity
per unit time is k/a
retardation or de-accelaratn

Final velocity 0

a = – ve

• It is a vector quantity/;g ,d lfn'k jkf'k gS

• Unit (;wfuV) m/s2

• Dimension (vk;ke)   LT–2

Q. Find V = ?

u = 0

t = 10 sec

a = 2.5 m/s2

N = 2.5 × 10 = 25 m/s

Q. Find V = ?

Rest

a = 4.5 m/s

t = 5 sec

2

V = 22.5
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Q. Find V

Rest

a = 39.2 m/s

t = 5

2

V = ?

 V = 39.2 × 5 = 196 m/s

Q.
u = 20m/s

a = 3m/s
2

V = ?t = 2 sec

V U
a

t




20
3

2

V 


V = 26  m/s

Q.
u = 40m/s

a = 4m/s2

t = ? stop

t = 10 sec

40 0
v 10

2
d t

 
     

 

= 200m

Q.
u = 60

a = – 5m/s2

t = ? stop?

t = 12 sec

d = < v > × t

60
12

2
 

= 360 m

a = –4m/s2



Reasoning by Mohit Kawatrafor all competitive exams 4 9 by Shailendra Pandey SirPhysics

K
D
 L

IV
E

P
h
ys

ic
s 
B
y

S
h
ai

le
n
dr

a 
P
an

de
y 

S
ir

Q.
 = 80m/s

a = –10 m/s2

stop

80
t 

10
8sec

d = 40 × 8 = 320m
Note: (1) Acceleration in a circular motion is zero

uksV% o`Ùkkdkj xfr esa Roj.k 'kwU; gksrk gS
(2) Distance = 0 then displacement must be 0

nwjh ¾ 0 rks foLFkkiu 0 gksuk pkfg,

(3) Displacement = 0
rest

Displacement = 0
circular motion

Distance = 0 Dist = not zero

 Distance = may or may not be zero

(4) If V = constt.
Acceleration = 0

(5) If = 0 then a = ?
 
rest acceleration may or may not be zero Retardation

foJke Roj.k 'kwU; eanrk gks Hkh ldrk gS vkSj ugha Hkh

Q. Types of speed and velocity

Instantaneous Avg

Speed (Speedometer)

(1) Instant (rqjar) dx/dt

(2) Average (vkSlr) x/t = 
totaldist

total time

Velocity

(i) Instantaneous (rkRdkfyd) 
ds

dt

(ii) Average 
s total displacement

t total time





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Q. If a car covers one third of distance of his journey by 30 m/s and remaining dist.

by 60 m/s. Find average speed./;fn ,d dkj viuh ;k=kk dh ,d frgkbZ nwjh 30 ehVj@lsdaM vkSj
'ks"k nwjh r; djrh gSA 60 eh@ls- vkSlr xfr Kkr djsaA

Sol.:-                    A

1m

B
1/3 2/3

30m/s 60m/s

Let total dist. = 1m

1
1

dist
Time

speed
 2

2

dist
Time

speed


1/3

30


2/3

60


1

90
 = 2

3×60
30

= 1
90

      Total time = 
1 1 2 1

90 90 90 45
  

Average speed = 
Total Distance

Total Time

                   = 45 m/s
Q. If a car covers two third of distance of his journey by 30 m/s & rem distance by

40 m/s. Find average speed?/;fn ,d dkj viuh ;k=kk dh nks frgkbZ nwjh 30 ehVj@lsdaM vkSj jse
nwjh 40 ehVj@lsdsaM r; djrh gSA vkSlr xfr Kkr djsa\

A B
1m

2/3 1/3

1
1

2/3

30

Dist
T

S
 

2
2

Dist
T

S


    
2

3 30



    

1/3

40


    
1

45
                 

1

120


      Total Time = 
1 1

45 120


Average Speed = 
Total Distance 360

32.7 m/s
Total Time 11

 
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Q. If a car covers 3/5 of distance of his journey by 20m/s & rem. distance by 60 m/s.
Find velocity

;fn ,d dkj viuh ;k=kk dh nwjh dk 3@5 Hkkx 20 eh@ls vkSj jse ls r; djrh gSA nwjh 60 eh@ls- osx Kkr dhft,

1

3/5 3
T

20 5 20
 



2

2
T

5

60



3 9

100 300
 

2

300


1 300
Avg.Velocity 27.2 m/s

9 2 11
300 300

  



When distance is same/tc nwjh leku gks
Q. If a car covers first 50 km by 50 m/s and next 50 km covered by 60 m/s. Find

average speed?

;fn ,d dkj igys 50 fdeh dh nwjh 50 ehVj@lsdsaM ls r; djrh gS vkSj vxys 50 fdeh dh nwjh
60 ehVj@lsdsaM ls r; djrh gSA vkSlr xfr Kkr djsa\

1 2

1 2

2
Avg. speed/Avg. velocity

V V

V V






V
1
   first speed/igyh xfr

V
2
   second speed/nwljh xfr

2 50 60

50 60

 




2 50 6 0 


110
 = 

600

11

= 54.5 m/s
Q. A car travels 30 km by 20m/s & next 30 km. covered by 40 m/s. Find average

speed?

,d dkj 20 eh@lsdsaM ls 30 fdeh vkSj vxys 30 fdeh dh ;k=kk djrh gSA 40 eh@ls- }kjk doj fd;k x;kA
vkSlr xfr Kkr djsa\

Sol. 1 2

1 2

2 2 20 40
Average Speed = 

60

V V

V V

 




80

3
  = 26.6 m/s
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Q. If a car covers first 1 km. by 10m/s and next 1000m covered by 40m/s. Find
average velocity?

;fn dksbZ dkj igys 1 fd-eh- r; djrh gSA 10 ehVj@lsdsaM ls vkSj vxys 1000 ehVj dks 40 ehVj@lsdsaM ls
r; fd;k tkrk gSA vkSlr osx Kkr djsa\

10 40 2
Average V

50

 


= 16 m/s

Q. If a boy goes to school from hom by 30m/s and returns by 60m/s. Find average
velocity.

;fn dksbZ yM+dk ?kj ls 30 feuV@lsdsaM dh nwjh ls Ldwy tkrk gS vkSj 60 feuV@lsdsaM dh xfr ls okil vkrk
gSA vkSlr osx Kkr dhft,A

Avg V = 0 m/s

When time remains constt./tc le; fLFkj jgrk gS-

1 2Avg. speed/Avg. velocity
2

V V


V
1
   first speed/igyh xfr

V
2
   second speed/nwljh xfr

Q. If a body travels with 30m/s in 3 sec.

;fn dksbZ fiaM 3 lsdaM esa 30 ehVj@lsdaM dh xfr ls ;k=kk djrk gSA

A B
3 sec. 3 sec.

30 m/s C 40m/s

30 40
Avg.velocity

2




                = 35m/s

Equation of Motion

Given by Galileo

(1) V = u + at V   Final velocity/vafre osx

(2) S = ut + ½ at
2 U   initial velocity/çkjafHkd osx

(3) V2 – U2 = 2aS S   displacement (foLFkkiu), t   time/le;

or position/;k fLFkfr
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Q. A body starts from rest and later has accelerat 20m/s2 in 10sec. Find velocity
and dist.

,d fiaM vkjke ls 'kq: djrk gS vkSj ckn esa 10 lsdaM esa 20 ehVj@lsdsaM 2 dh xfr idM+ ysrk gSA osx vkSj
nwjh Kkr djsaA
µ = 0, V = ?

V = µ + at

V = 20 × 19

V = 380m / s

21 1
S at 20 19 19

2 2
    

10

= 3610 m

Acceleration due to gravity/xq#Rokd"kZ.k ds dkj.k Roj.k
(1) When body is failing downward

tc 'kjhj uhps dh vksj foiQy gks jgk gks
V = µ + gt

h = µt + 
21

gt
2

V2 = U2 + 2gh

g = 10m/s2

(2) When body is thrown upward

tc 'kjhj dks Åij dh vksj iQsadk tkrk gS
V = µ – gt

h = ut – 
21

2
gt

v2 – u2 = –2gh

Q. If a body is dropped downward and it strikes ground after 5 sec. Find velocity and

distance travelled./;fn fdlh fiaM dks uhps dh vksj fxjk;k tkrk gS vkSj og 5 lsdaM ds ckn tehu
ls Vdjkrk gSA osx vkSj r; dh xbZ nwjh Kkr dhft,A

V = µ + gt
21

gt
2

h µt 

V = 0 + 10 × 5
1

2
h  10 5 

5 2

h = 125

s = h

O µ = 0

a ,  g
a = + g
 

V = max

V = O

µ =max

a ,  g
a = – g
 h

O
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Q. If a body is dropped in down direct & strikes a ground after 10 sec. Find dist. &
velocity.

;fn dksbZ fiaM lh/s uhps fxjk;k tkrk gS vkSj 10 lsdaM ds ckn tehu ls Vdjkrk gSA ftyk •kstsa- & osxA

V = µ + gt
21

gt
2

h µt 

V = 100m / s
1

10 10 10
2

h   
5

= 500m

Q. If body is thrown in upward with 49 m/s

;fn 'kjhj dks 49 ehVj@lsd.M dh xfr ls Åij dh vksj iQsadk tkrk gS
Find (i) distance/nwjh Kkr dhft,
(ii) Displacement after 7 sec./7 lsdaM ds ckn foLFkkiuA

Note/fVIi.kh :-

5m

t = 0

x

1 sec

15m 3x

2 sec

25m 5x

3 sec

35m 7x

4 sec

45m 9x

5 sec

O

10m/s

20m/s

30m/s

40m/s

50m/s

9.8m/s

19.6m/s

29.4m/s

39.2m/s

49.0m/s

µ-0m/s

Dist. = 125

Dist. = 5 + 15 + ........ 45 + 20
= 145 m
Displacement = 125 – 20
= 105m

A

5 Sec

B
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 Pull or push on any body is k/a force

fdlh Hkh oLrq dks •hapuk ;k /dsyuk k/a cy gS
 Vector quantity/osDVj DokafVVh

S.T unit (bdkbZ) = Newton/U;wVu (N) 51N = 10 dyne

CGS unit bdkbZ   Dyne/Mk;us
Principia in 1665 was written by Newton

fçaflfi;k 1665 esa U;wVu }kjk fy•h xbZ Fkh
Newton's law of Motion/U;wVu dk xfr dk fu;e

(1) Ist law - law of inertia/Ist fu;e & tM+Ro dk fu;e
Inertia' was first given or used by galileo

^tM+Ro* lcls igys xSyhfy;ks }kjk fn;k ;k ç;ksx fd;k x;k Fkk
Ist law tells about quality of force or defn of force.

Ist fu;e cy dh xq.koÙkk ;k cy dh ifjHkk"kk ds ckjs esa crkrk gSA
(2) 2nd law - Real law/nwljk fu;e & okLrfod dkuwu

Tells about quantity of force or magnitude of force.

cy dh ek=kk ;k cy ds ifjek.k ds ckjs esa crkrk gSA
(3) 3rd law (Action - Reaction Law)/rhljk fu;e (fØ;k&çfrfØ;k fu;e)

force always acts in pair/cy lnSo tksM+s esa dk;Z djrk gS

Detail/fooj.k
(1) Ist law/dkuwu -

If a body is in rest position then it will remain in rest & if a body is in motion
then it will remain in motion untill or unles external force is applied.

;fn dksbZ fiaM vkjke dh fLFkfr esa gS rks og vkjke esa gh jgsxk vkSj ;fn dksbZ 'kjhj xfr esa gS rks og rc
rd xfr esa jgsxk tc rd ml ij ckgjh cy u yxk;k tk,A

Law of intertia/baVjfV;k dk dkuwu
(1) Inertia of rest/foJke dh tM+rk
(2) Inertia of motion/xfr dh tM+rk
(3) Inertia of direction/fn'kk dh tM+rk

It is property of any body which oppose the change in the present state of any
Body.

;g fdlh Hkh fudk; dh laifÙk gS tks fdlh Hkh fudk; dh orZeku fLFkfr esa ifjorZu dk fojks/ djrh gSA

FORCE/cy05

CHAPTER
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Intertia mass/baVjfV;k ,d ekl

Inertia has No unit, no dimention

tM+rk dh dksbZ bdkbZ ugha gksrh] dksbZ vk;ke ugha gksrk
Eg. (1) Dust falls from carpet when it is beaten with stick?

tSls- MaMs ls ihVus ij dkyhu ls /wy fxjrh gS\
(2) We fall backward direction if vehicle starts suddenly.

;fn okgu vpkud LVkVZ gks tk, rks ge ihNs dh vksj fxj tkrs gSaA

Intertia of Motion/xfr dk varfoZjks/
(1) We fall forward direction when a vehicle stops suddenly.

tc dksbZ okgu vpkud #drk gS rks ge vkxs dh fn'kk esa fxj tkrs gSaA

Intertia of direction/fn'kk dh tM+rk

(1) Use of mudground in vehicles./okguksa esa feêðh dh Hkwfe dk ç;ksxA

(2) IInd law of motion/xfr dk nwljk fu;e
The time rate of change of the momentum of a body is equal in both magnitude
and direction to the force imposed on it.

fdlh fiaM ds laosx esa ifjorZu dh le; nj ml ij yxk, x, cy ds ifjek.k vkSj fn'kk nksuksa ds cjkcj
gksrh gSA

F = ma

exr

P
F

t






change in momentum

change in time

P
F

t


 


.

F m a

constt

 





Unit (bdkbZ) : kg × 2

m

8
 = 1 Newtion (U;w'ku)

2
1N = 1kg × 

m

S

Dimension of Force (cy dk vk;ke) : MLT–2

Change in momentum (laosx esa ifjorZu) (P)

–P pf Pi 
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Q. If the velocity of an object of mass 1 kg changes 4m/s to 10 m/s in 3 second.
Find applied force.

;fn 1 fdxzk æO;eku dh fdlh oLrq dk osx 3 lsdaM esa 4 eh@ls ls 10 eh@ls esa ifjofrZr gks tk,A ykxw
cy Kkr djsaA

Sol. 1 ,
P

m kg F
t


 



change inmomentum
F

t


–mv mu

t


( – )m v

t




1 (10 – 4) 6
2

3 3
N


  

Q. If speed of an object 10 m/s to 20 m/s in 5. Find external force on this object
if m = 3 kg.

;fn fdlh oLrq dh xfr 5 esa 10 ehVj@lsdsaM ls 20 ehVj@lsdsaM gSA ;fn m = 3 fdxzk gS rks bl oLrq ij
cká cy Kkr dhft,A

(20 10) 3 10
3 6N

5 5

 
  

Q. If 20 N force works on a body for 2 sec. It change in momentum of the body.

;fn 20 N cy fdlh fiaM ij 2 lsdaM ds fy, dk;Z djrk gSA ;g 'kjhj dh xfr esa ifjorZu djrk gSA

P I
F

t t


 
 

 I            =     F    ×t

                      
impulse =    force    time
                      N         S
Unit of unipulse   Newton sec (impulse = momentum)
Dimen'sn [MLT–1]

Newton's 3rd Law of Motion/U;wVu dk xfr dk rhljk fu;e
Action and reaction are equal and opposite action, reaction press action body
simultaneously to each other. Then time diff. is zero.

fØ;k vkSj çfrfØ;k leku vkSj foijhr fØ;k gSa] çfrfØ;k fØ;k 'kjhj dks ,d lkFk ,d nwljs ls nckrh gSA fiQj
le; dk varj- 'kwU; gSA
Action & Rn are equal & app force which act on diff body, therefore they never
cancel out each other.

fØ;k vkSj vkj,u leku vkSj ,si cy gSa tks vyx&vyx 'kjhj ij dk;Z djrs gSa] blfy, os dHkh Hkh ,d&nwljs
dks jí ugha djrs gSaA
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Example Rocket : Principle of conservation of linear momentum

mnkgj.k jkWdsV % jSf•d xfr ds laj{k.k dk fl¼kar

(1) Swimming in river/unh esa rSjuk

(2) Walking on road/lM+d ij pyuk

(3) Recoil of gun during firing of bullet/xksyh pykrs le; cUnwd dk ihNs gVuk

Centripital force/dsUækilkjd cy
It is responsible for circular motion.

;g o`Ùkkdkj xfr ds fy, mÙkjnk;h gSA

2MV
Fc =

r

Unit (bdkbZ) : Newton/U;wVu

Example/mnkgj.k
(1) Spinning a ball on a string or twirlling a lasso

xsan dks Mksjh ij ?kqekuk ;k dean dks ?kqekuk

(2) Turning a car/xkM+h eksM+uk
(3) Going through a loop on a roller coaster

jksyj dksLVj ij ,d ywi ls xqtjuk
(4) Planets orbiting around the sun.

lw;Z ds pkjksa vksj ifjØek djus okys xzgA

Centrifugal force/vidsUæh; cy
An apparent or Pseudo force is the sensation that an object feels when it moves
in that circular path, with that sensation seeming to push it away from centre.

,d Li"V ;k NÁ cy og vuqHkwfr gS tks dksbZ oLrq ml le; eglwl djrh gS tc og ml xksykdkj iFk esa
pyrh gS] vkSj og vuqHkwfr mls dsaæ ls nwj /dsyrh gqbZ çrhr gksrh gSA

Example/mnkgj.k

(a) Separation of butter from curd/ngh ls eD•u dks vyx djuk

(2) Separation of cream from milk/nw/ ls eykbZ vyx djuk

(3) Car making a turn/dkj dk eqM+uk
(4) An outward force on motor cycle in circular motion

o`Ùkkdkj xfr esa eksVj lkbfdy ij ,d ckgjh cy
(5) Working of washing machine

okf'kax e'khu dk dk;Z djuk
Note: After separation of cream from milk, then its density increase.

uksV% nw/ ls eykbZ vyx gksus ds ckn mldk ?kuRo c<+ tkrk gSA

Fc

V

Fc

Fc

V

V
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Friction Force/?k"kZ.k cy
Friction on 1 and 2 is same. If object 1 experience x km/hr object 2 experience
y km/hr then also friction is same.

1 vkSj 2 ij ?k"kZ.k leku gSA ;fn oLrq 1 dks x fdeh@?kaVk dk vuqHko gksrk gS] oLrq 2 dks y fdeh@?kaVk dk vuqHko
gksrk gS] rc Hkh ?k"kZ.k leku gksrk gSA

Friction depends on/?k"kZ.k fuHkZj djrk gS

(1) Mass of body/'kjhj dk æO;eku

(2) Nature of substance/inkFkZ dh çÑfr

R

ForceFrictton

Force

Normal reaction

f R

f = µ R

coefficient of friction

Also,

R = mg

 f = µ mg

Friction of inclined surface/>qdh gqbZ lrg dk ?k"kZ.k

since (pw¡fd) f = µ R

cosf µmg 

f , cos

At = 0° (plane surface/lery lrg)
f = µmg cos0°

f µmg

Objects Objects

M
M

mg
mgcos

mgcos

R

M




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Angle of Repose Angle at which any object starts to slide on any inclined
surface is call angle of repose.

foJke dk dks.k  dks.k ftl ij dksbZ oLrq fdlh >qdh gqbZ lrg ij fiQlyus yxrh gS mls foJke dk dks.k
dgk tkrk gSA

tanµ 
is angle of repose

coeff of friction

Q. If = 60°, find coeff. of friction/;fn = 60°] rks xq.kkad Kkr dhft,A ?k"kZ.k dk

µ = tan = tan 60°

3

 Friction force always opposes motion ×/?k"kZ.k cy lnSo xfr dk fojks/ djrk gS

Static Limit fractn

Type of Friction (?k"kZ.k ds izdkj)
1. Static (LFkSfrd) µ Rest (fojke)
2. Kinetic (xfrd) µ Motion (xfr)
3. Sliding (lihZ) µ Slide (f[kldj ghVks)
4. Rolling (yksrfud) µ Roll (yq<+dj gh)
Decreasing Order of Friction (?k"kZ.k dk ?kVrk gqvk Øe)

Static > Kinetic > Sliding > Rolling

(LFkSfrd) > (xfrd) > (lihZ) > (yksVfud)
Limiting Friction (lhekar ?k"kZ.k)

The maximum value of static friction (LFkSfrd ?k"kZ.k dk vf/dre eku)
Then (rc)]  µ Limiting > Static > Kinetic > Silding > Rolling

lhekar > LFkSfrd > xfrd > lihZ > yksrfud
 Lubricants Reduce Friction

Lusgd (rSyh; inkFkh ?k"kZ.k dks ?kVkrs gSA
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Buoyancy is the tendency of an object to float in liquid.

Buoyant force is the upward force exerted on an object when wholly or partically
unmarsed in lig.

Buoyant force depend on

(1) Volume

(2) Density of lig.

(3) Acceleratn due to gravity

(4) Solubility

Example: Surmming is easier in salt water rather than in normal becuase in
density of salt water is higher the buoyant force hence decreasing the chance of
being drowned.

Archimedes Principle

Upward buoyant force = weight of fluid displaced by body = Vol. of submerge body.

Application of

(1) Working of submarines

(2) Function of lactometer

Measures purity of milk

(3) To the function of hydrometer

Measure humidity of liq.

(4) Purification of metals

(5) Measurement of melative density

Relative density
Or

Specific gravity

Density of solid

Density of liq. at 4 C0=

Max density of water

Note:

(i) A.P is application in the presence of gravity.

(ii) Pascal's law is applicable in the absence of gravity.

MATTER06

CHAPTER
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Pascal's law

The pressure applied at any part of liq. is

equally distributed at each point of liquid.

(1) Hydraulic break

(2) Hydraullic prerssure

(3) Hydraulic lift

(4) Weighing balance

P1 P2 P3 P4

P  = P  = P  = P1 2 3 4

P = P  + P  + P  + P1 2 3 4

Two rods out of which one is of copper & other is of steel are dipped into liq then
both faces same uptterest force. It means both have same-

Mass

Weight

Vol.

Density

Types of untermolecular force

(1) Surface tension-due to cohessive force

It is the property of any liquid which try to acquire min. surface area.

Force
T =

Length

Molecules of raindrops are closely paked

Intermolecular force

Adhesive
different molecules

cohesive
same molecules

Surface tension is measured by tensiometer

Unit of S.T

2
2[ ]

MLT
Dimension MT

L


 

Strenth of cohesive/adhesive force

1
Cohessive/Adhesive Force

size of molecule

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Note:

(1) Surface tension 
1

sizeof molecule


(2) S.T solubility

(3)
1

.
/

S T
Detergent soap



(4)
1

.
/ /

S T
Petrol oil diesel



(5) Hot water S.T, T

Cold water S.T, T

(6)
2

1
.

4/ 4
S T

ZnSO H SO
 some uniperties like ZuSO

4
, H

2
SO

4
, sugar, salt etc

iveres surface tension.
Application of surface tension
• Small raindrops are spherical in shape.
• Motion of insects in water.

When painting brush in liq then its hairs are close. when its remould then its

hairs are spread. Atmosphere pressure is measured by Barometer Pressure

of liquid/gas Manometer

Note:
(1) 1 Bar = 105 N/m2

(2) 1 Torr = 133.28N/m2

(3) 1 cm of mercury = 1.33×103 N/m2

(4) 1 atm = 76 cm of mercury = 1.01 × 105 N/m2

Example of Pressure
Sharpness of knife
wide handles of suitcase

Density

Mase
Density

Vol


Unit: 
o

kg
Density

m


3

[ ]

[ ]

M
Dimension

L


d  m = (Vol = Constt)

1
( )

11
d M constt  
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Laws of floatation:

d

P

d

P

d

P

d > p
float

partially submerged
in leq

d > p
sink

d = p
float

d = density of liq
P = density of object

Some imp value:
(1) H = 0.0813 gm/cm3

(2) He = 0.178 gm/cm3

(3) Ice = 0.916 gm/cm3

(4) Human body = 0.98 gm/cm3

(5) Water = 1.0 gm/cm3

(6) Sea water = 1.022–1.04 gm/cm3

(7) Iron = 7.876 g/cm3

(8) Mercury = 13.6 g/cm3

(9) Gold = 19.3 g/cm3

(10) Qsmuim = 22.6 g/cm3

Bermoullis Theorem

hmax

A <A1 2

P A1 1

A ,P2 2

T•E = K•E + P•E + Pressure energy = constant

2
1

1

2
PV Pgh P   (P is density of fluid)
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This theorem can be derived from principle of conservation of energy.

Pressure head = 
P

Pg

Formula

P  1
V Velocity

Application of Bernoulli's theorem

(1) Rubbing of cricket ball

(2) Flying of tins and sheds in strong storm

(3) Dust particle behind the vehicles.

(4) Lifting of aeroplane

(5) Venturimeter

Pressure applied by fluid

P = P.gh P is density of liq

g is gravity

h is height

Capillary Action

Rising of liquid in any capillary tube or narrow pipe.

Venturimeter

1 1
P and Area

velocity velocity
 

• It is a device based on Bernoulli's theorem and is used for measuring the rate of
flow of liq. through pipes.

• Based on law of conservation of energy.

A1 A2

V2
V1

A1  V =A V1 2 2

Capillary Action

• Soaking of water by towel.

• The rising of oil in the wick of oil.

• Fountain pen

• Absorption of liquid by the earth
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h

D     diameter

Liquid is
constant

h

D    

height of liq in capillary 

              tube

  1
Diameter of

capillary tube

Capillary action is due to adhesive force.

Viscous force & Viscosity

Viscosity arises when there is melative motion b/w layers of the fluid.

v 6F rV

Fv radius of object

Fv velocity of object

Fv Viscous of object

Fv = mg
mm

r

mg

V
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Frictional force between the layer of the fluid.

Area
(speed is max.)

Idx

dv

(speed is least)

dv velocity of
fluid
dx dist. b/w layer





v
velocity gradient

d

d

x


Fv = - A.dv
dx

coeff. of viscosity
Fv viscous force



SI unit  Pas = Ns.m 2     [Pascal see]–

CGS unit Poise

n m
Unit




2

s

m m





–2.Nsm

2
1 1

2 2

[ ]
Dimension [ML  T ]

N s MLT T

m L
   
  

1Pas =10 Pqise

Velocity Gradient

1

sec

dv m

dx s m
 



Dimension  [T–1] Unit of velocity grad = unit of freq.

1 1
Frequency

Time period s
 

Strees (vector)

–1 –2

2
[ML  T ]

force N
stress or

area m
 

–2

2

[ ]

[ ]

MLT

L

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Strain

longitudinal Volumetric Shear strain

changein length

original length

l

l




v change in vol

original volV




Q

Q



l l

V

v

 

Note:

Quark > Steel > Rubber

Hook's Law

Stress strain

Stress strain

–1 –2

2
[ML  T ]

stress F N
E

strain A M
   

coeff. of

elasticity

Questions on Bernoulli Equation

(1) Which using of aeroplane experiences higher pressure

(a) Top using

(b) Below using
1

P
V



Below the using experiences  pressure. The top using has low pressure
due to fast-moving air.

(2) Why are roots of some houses blown off during stormy weather? Due to
pressure different strong. Wind blowing over roof decrease the pressure to a
value lower than the houe's pressure. This prressurer difference exerts force
in upward directn & blows the roof.

(3) Viscocity of liquid

decrease with increase in temp.

(4) Viscocity of gas

Increase with increase in temp.
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Coefficient of Elasticity

(1) Young modulus - change in length

/

. /

stress F A

long strain l l
  



f l

A l









(2) Bulk modulus change in vol.

/

. /

Stress F A

V strain V V
  



FV

A V







(3) Coefficience of rigidity change in chape

/

/

F A F

A




  


 
  

F

A









 
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 Pull or push or any body is k/a force

 Vector quantity

S.T unit Newton 51N 10 days

CGS unit dyne

Principia in 1665 was written by Newton

Newton's law of Motion

(1) Ist law - law of inertia

Inertia' was first given or used by galileo

Ist law tells about quanlity of force or defn of force.

(2) 2nd law - Real law

Tells about quantity of force or magnitude of force.

(3) 3rd law (Action - Reaction Law)

force always acts in pair

Detail

(1) Ist law - law of inertia

If a body is in rest position then it will remain in rest & if a body is in motion
then it will remain in motion untill or unles external force is applied.

Law of intertia

(1) Inertia of rest

(2) Inertia of motion

(3) Inertia of direction

If is property of any body which appose the change in the present state.

Intertia mass
Inertia of Rest No unit, no dimention

Eg. (1) Dust falls from carpet when it is beaten with stick?

(2) We fall backward direction if vehicle starts suddenly.

Intertia of Motion

(1) We fall forward direction when a vehicle stops suddenly.

Intertia of direction

FORCE07

CHAPTER
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(1) Use of mudground in vehicles.

(2) IInd law of motion

The time rate of change of the momentum of a body is equal in both magnitude
and direction to the force imposed on it.

F = ma

P
Fext

t

 



change in momentum

change in time
eat

P
F

t


 


.

F m a

constt

 





2
: 1N

8

m
Unit kg 

2
1N 1kg

8

m
 

Dimension of Force : MLT–2

Change in momentum (P)

–P pf Pi 

Q. If the velocity of an object of mass 1 kg changes 4m/s to 10 m/s in 3 second.
Find applied force.

Sol. 1 ,
P

m kg F
t


 



change inmomentum
F

t


–mv mu

t


( – )m v

t




1 (10 – 4) 6
2

3 3
N


  

Q. If speed of an object 10 m/s to 20 m/s in 5. Find external force on this object
if m = 3 kg.

(20 10) 3 102
3 6N

5 5

 
  
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Q. If 20 N force works on a body for 2 sec. It change in momentum of the body.

P I
F

t t


 
 

 I            =     F    ×t

                      
impulse =    force    time

                      N         S

Unit of unipulse   Newton sec (impulse = momentum)

Dimen'sn [MLT–1]

Newton's 3rd Law of Motion

Action and reaction are equal and opposite action, reaction press action body
simultaneously to each other. Then time diff. is zero.

Action & Rn are equal & app force which act on diff body, therefore they never
cancel out each other.

Example Principle of conservation of linear moments

Rocket

(1) Swimming in river

(2) Walking on road

(3) Recoil of gun during firing of bullet

Centripital force

It is responsible for circular motion.

2MV
Fc =

r

Unit : Newton

Example

(1) Spinning a ball on a string or twirlling a lasso

(2) Turning a car

(3) Going through a loop on a roller coaster

(4) Planets orbiting around the sun.

Centrifugal force

An apparent or Pseudo force is the sensation that an object feels when it mouse
in that circular path, with that sensation seeming to push it away from centre.

Example

(a) Separation of butter from curd

(2) Separation of cream from milk

(3) Car making a turn

(4) An outward force on motor cycle in circular motion

(5) Working of washing machine

Note: After separation of cream from milk, then its density increase.

Fc

V

Fc

Fc

V

V
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Friction Force

Friction on 1 and 2 is same. If object 1 experience x km/hr object 2 experience
y km/hr then also friction is same.
Friction depends on
(1) Mass of body
(2) Nature of substance

R

ForceFrictton

Force

Normal reaction

f R

f = µ R

coefficient of friction

Also,
R = mg

 f = µ mg

Friction of anclined surface
since f = µ R

cosf µmg 

f , cos

At = 0° (plane surface)

f = µmg cos0°

f µmg

Angle of repose Angle at which any object starta t slide on any inclined surface
is cal angle of repose.

tanµ 
is angle of repose

coeff of friction

Objects Objects

M M

mg
mgcos

mgcos

R

M




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Q. If = 60°, find coeff. of friction

µ = tan = tan 60°

3

Friction force always opposes motion ×

wrong.

static limit fractn

mase
Static friction, Kinetic frict ,n

LF least
Rolling frTypes of friction

Limiting friction When moving force = opposing force.
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Work:

It is said to be done when there is displacement in the direction of applied force.

W F S 

cosW F S  

Unit of Work:

(1) SI unit - Joule

(2) CGS unit - erg

(3) Newton metre

(4) Kilometer hour

1J 107 lrg

Dimension : ML2 T–2

If '' is angle b/w work and displacement

= 0 or < 90° work = +ve

> 90° work = –ve

= 180° work = –ve

= 90° work = 0

Q. (i) 2kg 10N 2kg

10M

Find work done

W = FS cos0°

= 10 × 10 = 100J

(ii) 2kg

40N

2kg

10M

60°

W = 40 × 10 × cos 60 = 
40 10

200J
2




WORK, POWER AND ENERGY08

CHAPTER
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Q. A body is falling from a height h. After it has fallen a height h/2, it will posses-
half P E + half K E

Q. A car is accelerated on a levelled road and attains a velocity 4 times of its initial
velocity. In this persons the P E of car does not change.

Q. A girl carrying bag 3 kg mass on her back moves 200m on a levelled road work
done against gravitational force will be zero

W = FS cos = FS cos 90°

W = O

Q. What happens to the body on which work is done.

It gains energy

Energy

Capacity of doing work is called energy

Kintetic E

11

2
K E MV

Potential E
P E = mgh

Relation b/w linear momentum and K E

21

2
K E MV

2 21

2
KE M V

M


2

2

P
K E

M
 p = mv

Q. If m and v are mass & velocity of a body then how much time K E  if we double
the mass & velocity.

21

2
K E MV

21
2 (2 )

2
m V

21
8

2
MV

 
  

 
8times
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Q. When an object falls freely towards the ground then its total energy:

Femains Contant

Power - Rate of Doing Work

Work
Power

Time


     
Joule

Sec


Unit

(1) SI unit - watt

(2) Kilowatt hour - commercial unit

*1HP = 746W *

Dimension: ML2T–3

Also 1 kwh = 1 unit

61 1000 3600sec 3.6 10 J
sec

Joule
    

Q. If Bulb = 100W, Time = 7 hours, 30 fnu tyk;k then find no. of unit & cost if Rs. 5/

unit

100 7 30
21

1000 1000

watt hour
W

  
 

      Cost = 21 × 5

              105 .Rs
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Electric Current (Scaler Quantity)

+ –

e– = –  ls +
Electric Current –  ls +
For follow of electric current there should be potential difference at the ends of
wire.

Definition

Rate of flow of charge is called electric current.

q
i

t
    

.

Columb
i

Sec


S.I. unit of i = Ampere 1 1A OB

(GS Unit of i = Biot

Electric Charge (q)

q
i q it

t
  

S.I. Unit   Coulomb

(GS Unit   Stecoulomb or Frankline*

Dimension = [A] [T]

Change is a 2 types
(1) Positive charge

The current produced by the flow of positive charge is h/a conuential current.
Quantisation of charge
Electric charge will be integral multiple of

e(1e,2e...... )have discrete was

g = ne         n (0, 1, 2 .....)
                  e _ = 1.6 × 10–19C

ELECTRIC CURRENT09

CHAPTER
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19

19

1e 1.6 10 C

1P 1.6 10 C

1N 0C





  

  



θhm's law

V  I at constt T. 
V

I

V =IR

• θ hmic graph is linear
b/w voltage & current.

• Valid only for conductor.

Electric potential (V)
Energy or work done to bring charge from infinity to a particular point.

work A Joule

charge coulomb

V   



SI = Volt

           
Energy

Voltage=
charge

Dimension : ML2 T3 A-1

Electric field (E)

Force N
E= =

charge C

Electric field is VECTOR  quantity.

Electric resistance of a wire

l

e
A area of cross-section

conductor

e e

e e e

R l

1
R

A


V

I

charge

Electric field



K
D
 L

iv
e

Reasoning by Mohit Kawatrafor all competitive exams 3 by Shailendra Pandey SirPhysics

1
R

A
  till about nature of wise

Positives or specific resist

Q.

550V

51/Vos

550V

coppes

Current flows more easily

Area ,Resist

Length ,Resist

thickness

 


 

Thin and long wire has high resistance.
Thick & short wire have low resistance.
Effect of Temp. on R

(1) Conductor
Resist Temp

(2) Semiconductor (Si, Ge)
Temp, Resis

series 

bulb 

esa vxj ,d

[kjkc gks tk, 

rks lkjs can gks tk;saxsA

Combination of Resistance

Series Parallel

R1 R2 R3

A B
R = R +R +R +R ....1 2 3 4

R1

R2

R3

current same
1 2 3 n

1 1 1 1 1
= + + +....+

R R R R R

voltage = change current change

voltage same


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Q. 2 2

2 2

2 2

A

B

12R 

Q.

A B

3

3

3

1 1 1 1
1

3 3 3R
   

1R 

Q.

5V

1

 

 1

4 10
1 1

3 3
R    

5

10

3

V
I

R
 

5


3

10



2



K
D
 L

iv
e

Reasoning by Mohit Kawatrafor all competitive exams 5 by Shailendra Pandey SirPhysics

=105A Ans.

Reflection
Converts AC to DC.
Invertor works on DC  AC

Fusewire
(Lead + Tin) alloy

Resistance is very high
M.P = low
Stater wire
Nichrome (Nickel + chromium)
M.P high
Resist high

Electric bulb

Filament  tungsten
Resistant  high
M.P  high

Galvanometer

• It detect small electric current  by deflect of moving coil.

• Series combination

• It is more sensitive towards the current as campared to ammeter.

Ammeter

• It measure current

• It is inseries combinal

Ideal ammeter Resis = 0
Voltmeter

• It measure electric potential

• It is in parallel combinaln.

Ideal voltmeter = R = 

14 May, 2022
Q. Converts electrical energy into mechanical energy.
Sol. Motor
Q. Converts chemical energy to electrical energy.

Battery
Q. Converts mechanical energy into electrical energy.

Dynamq
Q. Converts electrical energy into chemical energy Electrolytic cell.
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Resistance of human body

dry I  , R   (100000 ) 

wet I  , R   (1000 )  

Resistance of insulator
T = 0

V
R

I
  

R  

Magnetism

Natural magnet- It is an iron-ore

3 40Magnetic fe

N S

N S N S

Attract

N S S N

Repel

Unlike poles attract each other
Like poles repel to each other.

Note: Freely hanging magnet pointing in North-South

Geog. axis
north

mag north

Geog. south

magnetic axis

mag south

angle between geogaris & mag axis is 11.5°Ans.

Monopole does not exist.
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N magnets

magnets field

Magnetic lines of forces

N• S•

• Magnetic lines move from North to South pole outside the magnet.
• Internally, direct is South to North.
• Two magnetic lines can not cut each other.

strong mag. field weak mag. field

uniform mag. field

Current carrying conductor



Generates magnetic field
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Biot-Saurat Law

2

idle sinθ
B

r


2

idlesinθ
.

4 r

o
B




 

is permeability of free space

-7 1* μo = 4π ×10 TmA *

Direction of magnate field is given Right hand THUM

RULE 
710

4 .

o Nm

Amp






Intensity of magnetic field
S.I unit = Tesla

CGs unit = Gauss 41T =10 G

Magnetic field

Unit
Ampere

m
F or a on a current carrying conductor in
a magnetic field

C

o

F = iBl sinθ

Division of B

F
B

i l




-2Newton [MLT ]
B

Amp×metre [A][L]
 

-2 -1[MT A ]

Force will be min at = 0
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F = iBl sin0 C

F = 0 meg. fields

If current carrying conduction is parallel to mag. field
then force on a conductor is 0

C

Mag.
Field

Force will be max at = 90°
F = i Bl sin 90

F iBl

When current carrying conductor is to mag. field

Force on charged particles ina mag. field

C

o

sinθF qVB

angle velocity

BB

F F

Repel

BB

F F

Attract


