OPTICS/cdkf"kdh

CHAPTER |

(1)

(2)

(3)

(4)

(5)

Study of Light (idk" dk vé;;u)
Newton (1675) - Ray Theory/U;Vu (1675) & j fl¥r
Reflection/ ¢frfcc
Refraction/Vioru
Huygen (1678) - Wave theory/axu (1678)-& rjx fl¥r
3 points/vd :-
« Diffraction/fooru
+ Interference/N®y vnith
+ Polarisation/eohdj.k

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

Mh&ekyh (1923) & Hifrd rjxigedi’k dh nigjh ¢NifrA iniFk dh nkgjh oNfr dlk Mifolu wij tej Hik
fofHlu ¢;kxk Hjk ¢;ixiRed -1 1 IR;kir fd;k X;k FikA

Masc planck (1873) - Quantum theory

eld lyd (1873) & Dokve f1¥ir

Light is in‘the form of bundles/packets. These Bundles or packets is known as
photon/quanta

cdi*k cMyfidv d i e ghrk gh-bu cMyk ;k 1dVk dk idiVkuiDokvk d uke 1 thuk thrk g
Einstein, on the basis of quantum theory gave PHOTOELECTRIC EFFECT —
NOBLE PRIZE in 1921 year.

vibLViu u DolVe fI¥4r d Vi/ij ij 1921 e iVibyDVd (—) bilDV ok ucy ijLdlj fnzk
Maxwell (1905) - EMW (Electro-Magnetic Wave)

eDloy (1905)'& EMW (hyDVi&eXufvd 00)

E
N

6 =90°
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—Physics - by Shailendra Pandey Sir —




REFLECTION/cfrfcc

medium (i) medium (i)
Incident

Polished surface of AgNO,

Reflected

Laws of reflection/ 1 jkorud fu;e
(1) Normal, incident ray, reflected ray all lies in the same plane.
lell;] whifrr fdj.K] 1jkofrr fdj.k"IHh ,d-gh ry e gir g
Q) Zi=<r
Plane Mirror/lery nik

Case - 1. Obj distance = Image dist.
dl & 1- oLr dh nji % Nfo dh njhA

O (@]
A <——xmetres —> f <—— x metres—> 4

Obj Image

Case - 2. Speed of image = 2x speed of object.
dl & 2- Nfo dh xfr % oLr dh 2x xfrh

0] (@)
* é X S é X *
Object Vm/s—> <—2vm/s Image
_ ) height of object
Case - 3. Height of mirror to see oneself complete = >

Lr dh Apk
dl &3 Lo; dt ik n=ut ni.i di Apt %w
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Q. If Height of man=10F h= 360 | _
:f eu'; dh Aplb = 10 F "o | ¥
Height of mirror required = 5 F M, ﬂ/’

ni.k di vio*;d Aplb =5 F
Case - 4. Number of image by 2 plane mirror

— 1) ¢ even/H :l
dl & 4- 2 lery ni.k Nk cfrfckc dh 1]k
y LRt [ Q oddfo'le
360 360
nN=———=——=00

6 0 lMZ
n =00
) ¥
Case - 4. (i) O =30° (Sy) lefer vlefer
Symmetrical Unsymmetrical
360 REN © 4 R
n=———= 12 - =
3ﬂ/ (n=x-1) (n=x
Number of image = n - 1 (if n is-even)
=12 -1
=11
(ii) 6 =20° (un)
360 18

T

Number of image = 18 - 1.= 17
(iii) @ =40° (un)

_364 _,

T

|N0. of images =9

Imp. points about plane mirror

NkVk Bk Hkr dery ni.k d ckj e ckr

(i) Magnification of plane mirror is + 1
lery ni.k dk vio/u + 1 g

(ii) Focal length is o
ildy yctb « g

(iii)Radius of curvature is

odrk f=T;k oo g
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Note/fVIi .kh:-

Real Virtual
(olLrfod) (Vi dkvifud)

e can be obtained on ‘¢ can't be obtained on surface or screen
Ldhu ij chir fd;k & brg ;k L@hu 1j-ghir ugh fd;k € Tdrk
the screen/ldrk g - « erect in nature/¢Nfr e i/

e inverted in nature ¢ Plane mirror forms virtual image, erect and same size
¢Nfr e myW of objectiimag/ lery ni.k viHkIh cfrfcEc] Ih/k rAk olr d

cfricec d letu vidlj dk-cukrk g

Uses of plane mirror/lery ni.k dk mi ;kx

(i) In dressing table./MfIX Vcy eA (iv) Kaleidoscope/Cg: in"td

(ii) Périscope — in submarine/IUMCCl —>. e ifjLdki

(iii)Selar light./ Ik ¢dk’

@ | Spherical mirror |

Concave Convex

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

vory ni.k& viHklkh ni.k & vnj dh vij eMh gb ijlord lrg

\2
Image cMk-djd fn[lkrk gh
6 image - 4 Rule
6 Nfo & 4 fu;e

. Concave Mirror Makes all types of Images

vory ni.k IHh ¢cdj dh Nfo;k cukrk g
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Q. Which mirror forms all types of images?

diu Tk ni.k IHh ¢dkj d cfrfcEc cukrk g\

B/w At B/w
Beyond C At C Cand F F FFP P

A I

T Behind the Mirror

o, Ol4 (I;I1 0, P Principal
O 31 121 diminished axes
I 3,
1 4

L large same

Highly g size
enlarged

When object is at b/wF 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 ni.k di mi;kx

(i) In showing mirror/ni.k fnefu e (v) Solar furnace/ lij Héh e

(ii) In headlightof vehicles/okguk di gMyibV e

(iii)In search torch/lIp Vip e

(iv) used'by dentist in ENT/b,uVh e nr fpfdRld Hjk mi;kx fd;k tirk g
Q. Which mirror is used in head light of vehicles

olguk dh gM yoV e fd I ni.k dk ¢;kx fd;k tirk g\

(a) Concave/VOry

(b) Convex/miky

(c) Parabolic/1joyf;d

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

vory ni.k d fy, fueufyfer e 1 diu Ik dru Igh g\
(g M=1

(b)aM > 1

() M<1

(d) All/ IHh
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2. CONVEX MIRROR/nlky ni .k

It always makes virtual, erect and diminished images.

;0 Ino VAHKEN B0/ rFlk NIV Nfo;k cukrk gh

Condition (*Ir) : Atco > F

Beyond Pole (80 | ij) - B/wPand/VijF

Magnifical (H0;) : M < 1

Uses of convex mirror (mlky ni.k d mi;kx) :
(1) Side - Mirror of vehicles/okguk dk 1k*0 ni.k
(2) Rear view mirror of vehicles./olguk dk fiNyk n*; ni.k
(3) Reflectors in street lights. /LVIV yibV e fjYyDVjh
(4)
(5)

4) ATMs
5) Security purpose in build. /fuel.k e 1j{k mi*;A

Mirror formula/ni.k 1%

L 11

7_V u

Where f is focal length /gk £ 1(dy ycib g
V is'image dist/V Nfo nji g
u is object dist/u oLr njh g

-V
U
Refraction of Light/cdk'k dk vioru

When a light ray travels from one medium to another then it deviates from its path.

tc dib ¢di'k fdj.k ,d ele;e I nlj elé;e e tirh g rk og viu iFk I Hvd tirh gh

Rarer /Highway - speed of light is max
Medium

Denser/Traffic - speed of light is min

Magnification /Vi0/U (M), || M=

Laws of refraction (Vioru d fu:e) -

First Law : Normal, incident ray & refracted ray lies in same plane.
igyk fuze % Liel;] viifrr fdj.k vij viofrr fdj.k ,d gh ry e girh g
Second Law : Snell's Law

nljkfu;e b Luy dk fu;e

W= s.ini u is refraction index/u vioru Ipdid g
sinr
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Example of refraction (VVioru dk mnkgj.k) :

(1) Twinkling of stars —— atmosphric refraction

rijk dk fvefveluk (—— ) ok;eMyh; vioru

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

L;in; vij LiLr d 2 feuV igy vij cin e @e’lé I; dk yky jx fneth nui

&

Bending of pencil and stick in water./1fly vij NMi dk ifuh e >dulA
Formation of rainbow./b@/u"k dk fuek.iA

g =

Level of water in swimming pool appears raised.
fLofex 1y e ikuh dk Lrj e<k gvk fnelb-nri g
Refractive index (\Viord Ipdid) :

C

H= ? C is speed light in vaccum (3 x 108 m/s)
1

Ha v V is speed of light in‘medium.

Unit of refractive index — No unit, dimensionless

viorukd dh bdkb — dib bdkb ugh] vF;keghu
(1) pair = 1.0003

4
(2) pwater = 1.33 or E

0 e

(4) pprism=1.51
(5) palcohol =1.36

(6) 'max. |,udiamand =242

(7)-pglass =1.5-1.60
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— Physics

Dispersion of light (cdk'k dk 1{yko)

Rarer — air = 1.0003

§>5

Red

n=1.51

Violet

Prism

Maximum deviation, Maximum Energy = Violet
vi/dre fopyu] vi/dre Atk % cxul
Minimum deviation, Minimum Energy = Red

U;ure fopyu] U;ure Atk % viy

Wavelength? .
VIBGYOR

l |

Mini wavelength  Max wavelength (I)
Max. freq. Mini. freq.

C
Since/rc | eV = 7

|Total Internal Reflection (TIR)/dYy Vvikrfjd ijkoru (Vivkbwvikj) |
Condition (fLFkfr)
(1) Light must travel from DENSER — RARER
caik dk 1% — nyH 1 ;i djun pifg,
(2)“Angle of Incidence > Critical Angle
viiru di.k > @ifrd di.k
Medium (ii)/€é;e (ii)
Air (RARER)/0k; (nyH)
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o

Medium (i)/e¢;e (i)
Glass (DENSER) Ztykl (17)
Critical angle (@kfrd dk.k)

_ 1
sin C

If there are 2 medium/;fn 2 elg;e g
pl_sinC,

pn2  sinG

Examples of TIR/TIR d mnkgj .k

discovered by Narinder/Narendra
Kapali or Kapani

diameter = 10cm

used in |: communication
endoscopy to study internal
structure

—Physics n by Shailendra Pandey Sir —




(6) Reflecting prisms in periscope and binoculars
ifjLdki vij njchu e cfrfcfcr dju oty fcTe
Sacttering of light/¢di’k dk IRdlj
Example of Scattering/cdh.ku dk mnkgj.k
1. Blue colour of the sky/vkdt"k dk utyk jx
— Due to Reileigh scattering/jyh ¢di.lu d dij.k
— Due to scattering of blue colour/uty jx d fceju d dij.k
— Due to mini A of Blue colour/uly jx d feuh ,y d dij.k
2. Redness of the sun during sunrise and sunset.
I;in; ,o L;ilr d le; I; dh yifyeld
3. Blue colour of deep sea and TYNDALL EFFECT.
xgj lea dk uhyk jx vij VibUMy: cHiko

The Rainbow

SN,

Primary Secondary

Sun — backward side/l; (=) 1IN dh Vi
Raindrop — front side/0'cn (—) leu di vij

1. Secondary Primary Rainbos/eke;fed clFifed juckl
The processes involued in its formation are:

bld fuel.k e “lfey cfd;k, gh

(a) Dispersion - Refraction/i{yt0 & vioru
(b) TIR - Reflection /Vivibvij & ¢frfcc

(c) Refraction - Refraction/VIOru & vioru

Violet
Raindrop = Prism

Critical angle (@ifrd dk.k) = zi_= 48°
2 Refraction + 1 Reflection/2 Vvioru + 1 Ijforu
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Q1. Which colour of light shows min velocity after passing through a glass?
dip I xtju d cin cdk™k dk diu Bk jx U;ure ox n™krk g\
(a) Red/yty (b) Green/gjk
(c) Violet/cxul (d) Blue/unyk
Q2. In which of following TIR takes place
futufyfer e I TIR fdle gkrk g\
(a) Air to glass/gok I dip (b) Glass to Water/dip 1 kuf
2. Primary Rainbow (CliFkfed ba/u'k)
In this, 2 refraction + 2 reflection takes place final colour Red - - — — Violet
ble 2 vioru + 2 ijloru girk g vire jx yty — % — — cxuh girk g

Red

Vj.olet

Sun White
light

Red

) Violet
Raindrop

Process involued (Cf@;k “kfey)
(i) Dispersion/i{yl0
(ii) TIR
(iii) TIR
(iv) Fefraction /1{1(D"ku
Q3. At 12 noon, rainbow appears in the/nkigj 12 ct be/u'l fnelb nrk g

(a) West/if"pe (b) East/10
(c) North/mlkj (d none/dkb ugh
Q4. When a light ray travels from one medium to another medium, then what remains
constt.
tc dib cdi*kfdj.k ,d ele;e 1 nlj elé;e e thrh g ri fLFjkd Dk jgrk g\
(a) Fregency/ Vioflk (b) Wavelength/rjX ng;
(c) -Speed of Light/¢di’k dh xfr (d) None/dib ugh

Q5.Intensity of light is measured by-
cdk*kdh rhork ekih thrh g&

(a) Speedometer/LilMieiVj (b) Ammeter/,elVj
(c) Actinometer/,fDVukehVj (d Odometer/ViMiehVj
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Colours

N,

Primary Secondary
@ ©)

Colour Colour
Red, Green V,1,Y,O
Blue

5. Complementary colour (ijd jx)

or
C, + C, » White/ Filn

Red

Green Blue

R+G+B=W
R + C = White/ li(n
.. R and cyan are complementary to each other.
~ R Vij fl;lu ,d nlj d ijd gt
R+G+B=W
R+C=W

Colour of Colour of Light
Object | white | Red | Green

White | white | Red | Green
Red Red Red | Black

Green | Green | Black | Green
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Q6. When a red coloured light is thrown object of green colour?
tc yiy jx dk ¢cdk* gj jx dh oLr 1j 10dk thrk g\
LENS

Concave lens Convex lens
Diverging lens Converging lens

3t A

Concave Mirror €<——> Convex Lens
Convex Mirror., «————> Concave Lens

Power of Lens (y 1 dh *kiUk))

y 1
Focal Length (m)
1 — 100
P=Fm| ° |P° Tiem

S.I. Unit of power - Diopter/ "fll] dfi S.1."bdlib & Mk;KIVj
Instrument - Dioptometer/ ;= & Mk;kIVielVj
Doctor of eyes - Opthalmologist/Vkek dk MDVj & u=k jix fo"'(K

Power of Combination of Lens (Y1 d 1;ktu di "kfUk)
P=P +P,+P + P, + .. 4 . P

Concave Lens P=-ve, F = — ive

Lens
Convex Lenx P =+ ve, F = + ve
Combination/ | ;ktu
1. Convex + Concave/ mUky $ vory
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2. Convex + Convex/nlky $ mlky

P.=P +P,

3. Convex + Concave + Conves/Mky $ vory $ miky

P, =P -P, +=P,

Q6. If three lences having power + 13D, + 10D - 18D. If they are combined then focal
length of new lens is.
-fn riusy Bk db- ") + 13D, # 10D — 18D gh ;fn blg feyk sk &, riu, yl di ikdy ycib
ghrh gA
Sol. Pc =P +P,+P,
=P, +P,+P,=13+10-18

This is convex lens/ ;g My yl g

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 nk y 1k db “ifl).+ 12D and ~10D g ;fn blg 1;kfer dj fzk ¢, rku, yI db ilkdy ycib-
vyl di cdij Hidu/Hjr djh
Pc =12-10

=2D

2 \
f (=4 =0.3 m = Convex lence/nly yl

LENS FORMULA (yI ileyk)
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The Human Eye (€fuo u)

Crystalline lens Ciliary muscles

Aqueous Retina

humour

Comea Optic nerve

Vitreous
humour

(i) Human Eye Range (€luo u= d-lhel) = 25 cm~

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

nf'v d gB % fd Ih Hih oLr dk gVk, tiu d cin md oLr dk 1frfcc gelj jfvuk ij 1/100 1d.M rd
jork oA

Defects of Human Eye (efuo-uk d nk'%)

1. Myopia/short sightedness/near-sightedness (fudV nf'V nk'k)

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

bl nk'% e‘fudVre oLr, rk Li*V-fnelb nri g 1jir nj dh oLr, fnelb ugh nriA
* In this defect, images are formed before retina.
bl nk'% e cfrfckc jivuk -l igy cur gh
Cause (dkj.k)
(i) Due to increasing of power of eye lens
sy oh i c<ud .k
Or/;k
Due to decreasing of focal length of eye lens
uskoy e ikd 1 njh de giu d dij.k
(ii) Due toincreasing of size of eye ball.
uxkyd dik vidij c<u d dij.i
Correction (fuokj.k)
Using by concave or diverging lens

vory ;kviligh y b Hjk mi;ix djuk
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2. Hypermetropia/long sightedness/for sightedness
gkbijeVkfi; k@nh’knf"Vrk@nf"Vnk"k d fy,
(i) In this defects,/bl nk'k e]
Nearest objects are not visible but distance objects are clearly visible.
fudVre olLr, fnefb ugh nrh yfdu nj dh oLr, Li"V fnefb nrh gh
(ii) In this defects, /bl nk't €]
Images are formed after retina./Nfo;k jfVuk d cin curh gA
Cause (dkj.k)
(i) Due to increasing of focal length of eye lens.
usk y I dh il njh c<u d dij.fb
Or/ #
Due to decreasing of power of eye lens:
vie d yI di ") dé gu-d dij.i4
(ii) Due to decreasing of size of eye ball.
uslyd di vidij de giu'd dlij. i
Correction (fuokj.k)
Usmg by convex or converginglens.
mky 5k VLR Y 3k mi ;kx-djukd
3. Presbyopla/(;lck kFi 5k
In old age, hypermetopia ormyopia defect is known as presbyopia.
oV4oLFk e gibijeVkfi;k ;kef;kusk nk'k dk ¢lck;kfr;k dok tirk gA
Cause/dkjk
Due to the weakening of ciliary_muscles.

flfyvih eflif'i:k d detlj giu d dij.l
Note (fVIi.kh) =
If a person has [Hypermetropla + Myopia] correction
;i fd 1 03100 ok LgibijeVifizk $ ek;kfizie 144 g
= Bifocal lens or contact lens/clbifdy y1 ;k dWvDV yl

"

Concave Convex Lucite
4. Cataract/ekfr;kfcn

Protein

1
ayer —> Becomes opaque
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Cause/dkj .k
— Due to the deposition of a layer of a protein on eyelens — eyelens becomes opaque
— iydk ij ,d civiu dh 1jr tek gu d dij.k (=) iyd vikjn®ih gk tirh g
Correction - by operation.
/K & viijlu M
5. Astigmatism/nf'VO'lE;
A person cannot Differenciate b/w horizontal and vertical lines.
dib Hi 0:7 {frt vij Aeol/j jetvi e vrj ugh dj Tdrik
Cause/dkj .k
Due to irregular shape of cornea. /difu;k d viu;fer vidij d dij.k
Correction/ 1 /]
By using cylindrical lens./Cyukdl] y1 dkmi;x djdA
6. Colour blindness/jXx V/kiu
In this defect, a person cannot differentiate in primary colour.
bl nk't e 03l ciFifed jx & vrj ugh dj ikrk g
Note/fVIi.kH&
(a) Air bubbles behaves like a concave lens.
got d cycy vory yl dh.rjg 0;0gtj djr-gA
(b) A lems is placed in a-medium which has higher density or refractive index
then the lens behaves reverse

,dyl di,l ele;ee jekthrk g fthdk %uko ;k viorukd viZd girk g rk y 1 foijir 000k
djrk g
Concave lens <> Convex lens/Vory yl « nlky yl
(c) Lenses are made up of flint glass./yl fYyV Xyil d cu gir gh
(d power of stinglasses is O diopter.//i d p"e dh ") O M;kIVj gh
1. Simple microscope/ljy 1{en"
Single convex lens is used./,dy mlky yI dk ¢;ix fd;k tirk g

Image formed is vertical, erect, magnified.

cfrickc Acol/j] Wi/Y] vhof/r girk gh

2. Compound Microscope/ ;kixd I{en"t
Two convex lens are used. /nk mky y1 di ¢;ix fd;k thri gh
(a) Objective lens/VI(tDVo yl
(b) Eye piece/Occular lens/,filfus yl
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Eye
piece
Objective
lens

I, is real
inverted
magnified

Objectiv

v
I, (final image)

[, is virtual, inverted;and magnified.
L, VIHLEE] mYVk vij viof/r b
3. Telescope/NjcClu
Two convex lens - Objective lens/nk-mity y1 & oLrfu'B y1
- Eye Piece (N\VK)
[, - real inverted, magnified
I, - olLrfod myW cMk gwi
[, — virtual, inverted, magnified
I, — ViHEE myWi] viof/r

Q8. Center of the reflect surface of spherical mirror is
xkyh; ni.k dh jlofrr Lrg di dz ghrk g
(a) Pole/¢0 (b) Focus/1kdl
(c) Radius/fT;k (d) All/ IHh
Q9. When a light ray from air enters glass slab then its.
tc gok I dib ¢di’k fdjk-dip d Lyc e ¢o'k djrh g rk &
(a) Decreases/NWrk @ (b) Increases/C<rf ¢
(c) Freq. Decreases/Viofllk 4V tiri g (d) Freq. Increases/Viofllt c<ri g
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GRAVITATION/ X - fokd'"k._k

CHAPTER |

Mass :- Total content present in a body.

#0;eku 4& fdIh fiM e miflRr dy Hexm

S.I unit - kilogram (kg)/S.I bdib & fdyixie (fdxt)

Quantity - scaler/eklk & vin®

Mass always remains constant./&0;elu_Ino-fLFj jgrk gA

Weight :- It is the force by which earth attracts any body towards itself (center).
Hkj %& ;g og cy g feld Hyk 1Foh fdIh fiM dk viun vij (dn) vidfir djrh g

Also,
= F o weight
W ='mg

}

constant
& [F=mg
The value of weight changes place to place due to the change of the value of 'g'

'g' dk elu txg d cnyu 1 cnyrk gh blfy, Hj dk elu Hit txg d cnyu I cnyri gh

‘ Q o

Earth Moon

Mass remains constt. .. m = 72 kg on moon.
#0;elu fLRg jork g- . m pzel 1j 72 fdxi- lid
Contact Force and Normal Reaction Force

Itid ,0 vftkyc 1frfd;k cy
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AR (Normal R”)

“
2 ®
“
v,
;

m ;
b

Re¢ 2 N R
z mg
/
/
/
2
A
V mg
mg
Table

Cases of lift/fyYV d. ekey
(i) When lift is in rest position/tc fy¥V. wvijie di fLRfr e of

Normal Rn = weight
1 R =mg

ﬁﬁ-—)l?

mg

(ii) When lift moves upword direction with acceleration 'a’'
tc fyYV Roj.k 'a.d IR Aij di wij c<rh g
Fnet = R “mg

Fnet = ma R
R - mg ="ma

R=m(g+a}TT

W = wa l
mg g
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Apparent wt increases/Li"V -1 | otu c< thrk g
(iii)When lift moves downward direct with acc® 'a'. 10N la

tc fyYV acem 'a' d NiF 10/ uhp dh vij c<rh gh
Fnet =mg-R

Fnet = ma

mg - R =ma

R=mg-ma 13N
=m(g-a)

g |, weight

Apparent wt decreases/L1"V - i | otu de gk tkrk gh WAl

(iv) Free falling condition/el = i- 1 fxju dh fLFr A
a-g glal

R=m (g-a)
g é N
Apparent (Li"V) wt =0

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

™M &0;eku okyk ,d 0;forjkE ij =Mk g vij fyYV 'a’ foj.k I Aij thrh gh

(a) M (g—a) Reading of mass = M

(b) M &0zelu dk iBOid =M

(¢ M (g+a) Reading of weight = M(g + a)
d Mg otu dk ifBOkd= M(g + a)

Q. A 60 kg boys is standing in a lift, lift is going donwward, direction with
acceleration 9.8m/s? then Find apparent weight of boy.
,d 60 fdykxke dk yMdk ,d fyYV e =Mk g] fyYV utp dh vkj t jgh g] f0j.k 9.8m/s?
d Lk fn"kk e] rk ymd dk Li"V otu Kkr djh
R=m(g-a) g2=9.8m/s?
R=60(9.8-9.8)=0
It is condit of free failing./;g Lor=k =i 1 fxju dh "kr gh

Q. A 60 kg boy. is standing in a lift. If lift is going in upward direction with
acceleration. 0.1 m/s? then. Find apparent wt of boy.
,d 60 fdyk dkyMdk fyYV e =Mk gh ;fn fyYV f0j.k 0.1 m/s? then. Find apparent
wt of boy d Ik Aij dh vij & jgh gt

g=10m/s?
fi{] 0.1 m/s? yMd dk Li'V otu Kir djA
R=m(g+a)
=60 (10+0.1) =60 x 10.1 =606 N
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GRAVITATIN FORCE/x#okd".k cy
It acts between masses./ ;g n0;eluk d cip dk; djrk gh
Its nature is attractive./bldh ¢Nfr vidf'ir gh
It is weakest force of nature./;g ¢Nfr di Icl detij cy g
It is a central force./ ;g ,d dizh; cy gh

N

M, M,
1 ]
I T 1
Derivation /0 Riflk
Fam, xm,
1
Fo -
r
m, Xm,
Fa >
r
m, X m
F= Gl—z2 G ds universal gravitation const.
r

G loHifed x#okd'k.k fLFjkd gh
Unit of G/G dh bdkb

2
G=6.676x10" M
g
G =Nm’kg” ~— Given by Henry Cavindish/gujh dofM*k Jjk fn;k x;k

!
discovered H,/H, di =t dh
Q. It the dist between earth & Sun is doubled. Find new gravitional force.

;fn 1Foh wkj b5 d chp dh njh nkxuh gk tkrh gh usk x#okd'k.k cy =kth

(a) 4F (b) F/4
(c) 2F d F/2

1 i L 1 1
Far—z If doubled (;fn nkxuk dj fn:k t,) F:(2)2 =
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Escape velocity (Ve)/1Yyk;U OX (Ve)
That minimum velocity is given to a body such that it croses earth gravitational
field and never comes back on earth's surface.

fd I fiM dk U;ure ox bl ¢dkj fn;k tirk g fd og 1Foh d x#Rokd"i.k {k=k dk ikj dj &, vij dHib
Hn 1Foh dh Brg 1j okl u wi,A

Note :- Escape velocity does not depend on mass of object

1yk;u ox oLr d n0;elu ij fuHy ugh djrk gA

Ve of earth = 11.2 km/s on karman line

deu jek 1j iFol dk iyk;u ox = 11.2 fdefildM

Ve for moon = 2.38 km/s

pzek d fy, 1yk;u ox =2.38 fdehildM

Ve=,/2gRe R — Radiusof earth/iFol dh fAT;¥

2gMe
Re

Ve= Re = 6400 km

Me =5.98 x 10%* kg

Condition for existance of atmosphere on any planet.
fdIh Hih xg 1j ok;eMy d vfilrio dh "krk
(1) Gravity/x#tokd"\.k

Vrms = Root mean square velocity.

Vrms = 0X €l¢; ey ox
(2) Vrms < Ve
Ve=11.2km/s, V_ = (4-5) km/s
LetV, V, ......... V'be velocity of different gases. /fofHlu x Ik dk ox gik

vV .= =

rms

\/Vf +V24....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' VK] 'g' d cip Ic/

F = mg (1)
GMm
= REl—— (i)
From (i) and (ii)/ (i) VK] (ii) I
GM 1
8= Rz gaE

Variation of 'g'/'g' dk : ikrj
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(1) Effect of attitude/yck@Apkb dk cHio

GM

g

R+h

on going on high attitude 'g' decreased.
Apib ij thu ij 'g de gt tirk g
Q. At what height the value of 'g' decrease by 36% of the value of g at surface of
earth?
fdl Apkb 1j g’ dk eku iFoh dh Irg ij g d elu | 36% de gk thrk g\
(a) 3200 km
(b) "1600 km g’ = 64%
(c) 6400 km
(d) 5000 km
g =gx64% g =100

- n)
& gR+h
gx64 (R Y
100 S\ R+a

/ﬁ_( R j
100 _\R¥h

10R=8R + 8h
R=4h Re = 6400 km
6400 =4 x h

h=1600km
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(2) Effect of depth/xgjkb dk ¢Hko

_GM

g 2

dxv

2
7

M
gar—2:>g><

dxﬂxmfz
3

ga———
7
gar

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

th&tl xgjkb c<rh g] x#on; foj.k 'g' dk elufxj thri gh D;kfd ;g viu Aij d &0;elu I vidfir
gkrk gA

Formula

=<z
g =& R

d — depth/Xgjib, R — radius/fT;k
(3) At Centre of Earth/iFol d dz ij g

-
g =8 R

g'=g(l—1)=

wW=mxg
wag

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

iFoh dh Irg B fdruh xgjkb ij 'g' dk eku iFoh dh Irg ij 'g' d eku dk 1% gk tkrk g\

(a) 3663 km (b) 6336 km
(c) 6363 km @ 3636 km
g
'= gx1% =—-
87 00
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R 100

d=99x64}0/}0/
14 0

d = 6336 km
Q. Weight of body at‘earth surface is W,.
iFon dh Irg ij fiM ok Hj w_ oA
At a height of 500 km from the earth surface, the wt. of the same body is W,. At
a depth of 500 km. from earth surface the weight of the same body is W..

iFon ot Irg 1500 fdeh ol Aplb ij] wt mIh civh dli-w, gi 500 fdlei dh xgjib ijd iFoh o

Irg 1 miholr dk Hij w, gA
(a) We>W_>W

1 2 3
(b) W, >W,>W, T W Tg\l/
(c) W,>W, =W,
d W,>W,>W, h | 500km
)
g =8 R
g=0
2h
O=g|1-——
g( R]
O:I—gﬁ
R
O:R—2h
R
R=2h h:£
2
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6400
R = 6400 -'-h=T

h=3200km
W, >W_ >W,
At Centre/dz €
d=R
g =0
W=0
(4) Effect of shape of earth/i1Foh d vkdkj dk cHko

GM
= e
1
ga? G, M constb./G,;M diLVcy
Req. > Rpole
geg < gpole
(i) 'g'is max at poles = 9.80 m/s?
glok ij 'g' vi/dre g = 9.80'm/s?
(ii) 'g' is min at equator,= 9.78 m/s?
Hee; j=k ij 'g' l;ure g'=9.78 m/s?
Value'of 'g' at different planet Earth
foftu xgk“ij 'g' dk efu

g

Rpole

M Requator

Value of g

N

Jupiter Mercury
max. min.

Effect of rotating of earth/iFol d %eu dk cHko

Value of 'g' decrease at each point of earth surface except at poles.

elok dk NiMdj 1Foh div Irg d ¢R;d fen 1j 'g' db elu AVrk gA &

g g — Rw? cos?0 w
. 'g' decreases/de gt tirh g

At poles/elok 1]

g' = g — Rw?/c0s90°

g =g Pole
If earth does not rotate (w = 0)/;fn 1Foh %erh ugh g (w = O)

g-8=0 Afleq)
g8

=9.80 m/s?
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Note:- (1) If earth does not rotate then value of 'g' on equator
ukVi& (1) ;fn 1Foh %erh ugh g rk Hee; jek 1j 'g' dk elu
Increase/C<krjh
(2) If earth doesn't rotate then value of 'g' remains same on poles.
;i iFoh %erh ugh g ri elok i 'g' dk etu lelu jork gA
Q. If radius of earth is shirked by 2% then % change in the value of g. If mass
remains constt.

;fn iFoh dh H=T;k 2% de gk &, ri g d elu e % ifjoru gk thrk gh ;fn &0;elu fLRj jgrk g

% g = 2(%“00)%

AR = change in radius/fT;k e.ifjoru
R — actual radius /okLrfod f=T ;k

ARszi
100

AR
% change in 'gl=2 (TXIOOJ%

2x R
100
R

=2x x100

- 4%
4% increase/4» dh c<irjh
Satellite/Mmixq

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

tc dib gvdh oLr fd It High-oLr d pljk vij %erh g rk ;g gYdh oLr Hijh oLr d mixg d -1
e grh gh

Orbital velocity/d{ii; 0x

It is the velocity at which a body revoles around other body.

;0 og ox g-fel 1y ,d fiM nlj fiM d pkjk vij Xerk gA

(1) ¥M<Vo —— Projectile/¢{ll; [V is object velocity/V OLF 0X ¢

(2) V> Vo —— Elliptical/V.Mdij [Ve is escape velocity/Ve Tyk;u 0X ¢
Vo is orbital velocity/Vo d{fi; ox ¢
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3) V<Ve} — 5 hyperbolic/Vfr;fli .k

V>Ve
h
Vo = / GMe
Re+h
Re — 6400 km Me —>5.98x10%*kg

Nm?
G—6.676x10"" o2

Vo~ 7.92 km/s Ve = 11.2 km/s
Total energy of satellite is negative./mixg di dy Atk %.lfed gh
Relation between Vo and Ve/Vo Vj Vo d cip Ic/

Vo /GMe Ve /2GMe
Re Re
GMe Ve 2
Ve=~2x,| - —===y |Ve:v :
Re Ve—\/EXVov Vo 1° €. Vo, \/5.1

Types of Sattelite

Natural Artificial
moon

Polar Geo-stationary

Moon
Vo ~1 km/s

GEO

Vo =7.92km/s
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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.

H&fLFj mixg (bldh Aplb = 36000 fdeh) o mixg tk iFoh di Irg I n[lu ij fojie voLFik e
fn[lkb nr gA

Condition for GEO Satellite/GEO 1VylkbV d fy, "kr

(i) The rotation of satellite should be west to East.
mixg dt %.ku 1jc 1 1f*pe dh vij ghuk pifg,A

(ii) Time period = 24 hrs. (equal to time period of earth).
le;lof/ = 24 % (iFon dh le;tof/ d cjicj)A

Atleast 3 geo-stationary satellite covered the earth

de 1 de 3 H&fLFj mixg u.iFon di.doj fd;k

G

120°
G

G

|V0 of GEO satellite = 3km / s|

Difference/ V|

Geo - stationary satellite/HEfLFj mixg | Polar satellite/efoh; mixg

T = 24 hrs T = indefinite/Vvfuf*prdkyiu

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

,d eloh; mixg iFoh dk doj dj Idrk gA

. One Geo-stationary does not cover
the earth/,d H&fLFyj 1Foh dk doj
ugh djrk g

. Weather forecasting mobile . earth - mapping/ IFoh&elufp=h.k
communication television Earth observation/ iFol voykdu
ekle dh Hfo";ok.lh dju okyk ekciby Reconnaissance satellite
1 pkj Vytfotu Vkgh mixg
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Kepler's Laws of Planetary Motion/xgk di xfr d dlyj d fu;e
(1) First law/law of orbit/d{lk dk cFe fu;e
Acc. to this law, all plants revolves/bl fu;e d vullj I1Hh xg g
around the sun in elliptical path./1; d pljk vij ni%olkdlj ekx e %er gh

elliptical

(2) Second law = law of areal speed

nljk fu;e % {h; xfr di fu;e

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

I; 1 xg ditiMu okyh j=k Telu Te; e lelu {i& r; djrh gh {idh; xfr fLRj jorh gA

(3) Third law/riljkfu;e

2 3
Far T is time
period
2 3 r—radius R,
(Tl J > (1”1 j or distance P
—_— =] —_— 1
T, L
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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 xg tk I; 1 4 rnjhij fLFr g] 1Fot mbdh Ne;&xfr crk; ;fn 1Foh r njh 1j fLRr gA 13t 1A

Y _(a)] 1_4
T, = 1year T, T, ];2 64
L) _(A) —
T, 4f 2 =

Simple Pendulum/ljy iMye ;k ljy ykyd

LLLLL LSS

KE= 0 KE= 0, PE = mgh
Max

1ynpe
K.E —2MV

PE=0
Time period — time taken to complete 1 oscillation By any pendulum

le;lof/ — fdlh Hh iMye Hjk 1 nkyu ijk dju e yxu okyk le;

T=27:\/I
g

If we have two body having masses 50 kg and 30 kg. Their time period are T,
& T,. Find Find relation between T, & T,.

+fn gekj ik nk fiM g ftudk 20;elu 50 fdxk vij 30 fdxk gh mudh leskof/ T, Vij T,
oh T, VK] T, d clp Ic/ =kth

(@) T, < T, (b) T, >T,

(© T, =T, () None/dib ugh

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

ljy ytyd dh le;lof/ &0;elu ij fubj ugh djrid
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Q. A person sits in a swing when stand on scoing then frequency of ascillation.
,d 0;flk) >y e cBrk g tc og >y ij =Mk gkrk g rk nkyu dh vkoflk gkrh gh
(a) Increase/0fY%
(b) Decrease/deh
(c) Firsts T then | /igy T filj {
(d) None/dib ugh

Iron Cotton
Q.
T,
T,

T,>T
Q. What is timé perliod of leakage bucket?
yidt cdV dile;lof/ D;k g\
(a) First | then 1/10y | fij 1
(b) First 1 then | /1gy 1 fi] |
(c). Constt. /fLFj
(d) Increase/0fY%
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Ins. I =27 g Ta\/i

= N
Note:-
(1) At poles/élok 1j 2) At equator/Hiee; jek j
g, T gl 411
Fast gscillation/rt D;fly*u  slow gscillation//heh D; lhy"lu

(3) At the centre of earth/IFoh d dz e
g=0

T=27r\/z
g

T = | slow gscillation//ieh D; Iy *ku

(4)  Second Pendulum/1dM ytyd
T = 2 sec.

—Physics m by Shailendra Pandey Sir —




UNIT AND MEASUREMENT
bdkb Wij eki

CHAPTER |

Physical Quantities/Hkfrd ekk
Those quantities which can be measured is k/a PQ Eg: mass; length, time,
force.

0 ellk, ftlg ekik th 1drk g k/aPQ g th% &0;elu] yclb] le;] cyh
Types of Physical Quantities/Hkfrd ekkkvk d ¢dij

1. Fundamental P.Q./elfyd P.Q.

2. Derived P.Q./0;Rilu P.Q.

3. Supplementary P.Q./vuijd P.Q.
Q. Which of the following statement is correct for P.Q.?

P.Q. d fy, futufyfer e 1 dku IkdFu Igh g\
(&) necu (b). 1vee =
u

© n e u? (d) None/dib ugh
1. Fundamental Physical Quantities/ekfyd Hkfrd ekk,

Those quantities which do not depend on any other physical quantity.
These are 7.

0 elel, th fdllh VU2 Hifrd eleik ij furtj ugh djrit

21

F.P.Q. SiI. Symbol/c¢rid Dimension/Vk;ke
Length/yclb Metre/efVj m [m] h
Mass/&0;efu Kilogram/fdyixie kg [M]
Time/ le; Second/nljk sec [T]
Temperature Kilogram Korg [Kor g]
riiefu fdyixie Korg [Kor 9]
Electrice 'Current Ampere A [A]

fo] rcolg B3] A [A]
Luminous Intensity Candela cd [cd]
pednkj riork dMyik od [cd]
Amount of Subs. Mole Mol [Mol]]

mi dh ik iry Mol [Mol]
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Note/fVIi .l :-
All fundamental quantities are scalar quantities, Luminous Intensity is.

IHh eyHir jk*k;k vin®k jiE*k;k g] nhlr rhork gh
Measured by acteometer
,fOV;kehvy 1 ekik x;k

2. Derived Quantities/(;R1lU ekkk,
Those quantities which depend on F/P.Q. are k/a derived quantities.

0 eld, th F/P.Q. ij fuj djrh gh k/a 0:Rilu e, gh

Eg. Area, Volume, Velocity, Acceleration; Force
- {H] Vk; ruj 0xX] Roj.A] cy
Dist .., . .
Ixb=m? [xbxh=m?3 ——ms Velocity/time ma kg m/s
time
oxile;
3. Supplementary Quantities/VUuijd ek,
Angle
Plane (2-D) Solid (3-D)
Angle = Arc Angle
radius
Symbol (Rad) Ste radian Sr.
Dimensions
Length/ycClb — meter/elV] [L]
M]

Mass /&0;elu —» kg/fdxk
Time/le; —» sec/1dM [T]
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Dimensions of
1.  Area/{kk

Area/{l#=1x b =[L?]

2. Volume/Vk;ru

V =1xbxh-=[L?]

3. Velocity/0X

Disp _ [h] o
~ time [t] (LT~
4. Acceleration/f0j.k
Velocity - [LT7'] .
© time . [T] [LT 7]
Work
5. Force/CY = Mass/&0;elu x Acc 1N = 10° day/fnu
Newton Dyne
= [M][LT 7]
Work
6. /\ W' = Force/CY x Disp
Joule Erg.
=:MLT2?x L 1J =107 ery
= MIL> T
F  MLT™
7.  Pressure/Nncl0 P = —=—>—=[ML'T?
A L
. W FXD MLDT™
* = — = - 23
8.  Power/ "k P T T T ML2T
9. Impulse/VI0X = Force x contact time/Cy x lid le;
= ML2x T!
= [MLT"]

10. Linear Momentum/j=h; 10X

P
P

MV (Dim" of impulse = Dim" of moments)

(viox dh enrk % {k.k dn enrk)
[M LT!]
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F MLT
11. Surface Tension/lrg rulo T =

= = = 2
Length L [MT*]

12. Specific Heat/fof'f'V A'ek Q =Energy=MxCx at

o - Q  MIT?
" mAt M6
=L2T'20‘1

13. Universal Gravitational constant (G)/ lloHkfed x#tokd't.k fLRjd (G)

GM,M,

R°F  L,MLT™
- MMET T M

- [

14. Planck's constant (h)/lyd fLFjid (h)

E=hxv

/\ h' =6.626 x 10°*J x Second/nljk

Energy Frequency

1
v=—
T
E MLT?
E=hv=  h = o~ 1T
= |MPT™
15. Coefficient of viscostly (n) S.I. unit of n is Poise
"surk di x.iid ) n di S.I. eldd Poise g
oo &
M dx

_Fdc MLTPL .,
“ T Aaw T 2LT
[ML T
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16. Coefficient of Elasticity (E)/Ykp dk x.kd (E)

. k Force N /N Change in length
(i)  Stress/ruto Areq’ (ii)  Strain/Nuuf = Original length
Force . . .
P= No unit = Dimensiones/dib bdb ¥% wvk;ke ugh
Area
_ Stress ML T2
Strain [ ]

(i)  Young modulus/ ;ok ekikd

(ii) Bulk m odulus/cYd ,e VviMyl

(iii) Coefficient of rigidity /dBijrk dk x.kd
17. Refraction index

Inertia

Angle
Relative density

Dimensionless

18. Latent heat/V0;Ul] Xeh [Q = M'x'L]

22
P RNV Nt
m
19. Charge/VO0;l) xeh
Q = ifcurrent/Orelu) x t (sec/oreku)

[AT]
20. Electric potential (V)/fo] r {lerk (v)

Work MIPT™

= = = 2T-3A-1

Vv charge [AT] [ML*TA"]
21. Resistance/¢frjl/
V. =IR
L LV
I
R = MLPT™!
A

R = [MZT A

Quantities with the same unit can be added or subtracted.

leiu bdib okyh ek, €Mh sk Avib € Idrh g
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1. V=u+at

v m m ‘ m s m
- = e = e
s U5 s S
2. P =atP+bt?-ct+d (a, b, c, d, contt.)

Find dimensn of a/a dk vi;ke Kir dift,
P =ati+bt’-t+d

F
7 cat=b’=t=d ML'T?= [T

P =at’| = |ML'T®|=a

ML T2 = bT?

b=ML'T™*

P =ct
ML-1T-2 = cT

P =D
d=ML"'T™

Q. IfF=a+

Find C's dimensions.

C's d Vi;ke Kir'djA

fMF=a+ b
t

t—C

= =t-C
C=1T]

Q Y =Asin (wt-kx). Dimens” of Y?

x = time/ be;
t = time/le;
A = dimension/Vk;le
Dimensionless/Vi;le MCOLOT?©
Dimension of A/A dk Vi;ke =[L] h = sin (wt-k)
Dimension of K/K dk vi;ke =L MOLOT®O

Dimens® of W =T!
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Q x = B cos (at-time — wx-area)
Dimens® X = MCLOT®
Dimens" B =h

Dimens® of At — wx =1

At=1 Wx =1

lA=I1]  w=[L7]

or

System /C .yb

British French Decimal
fcfv'k ijp n*keyo
F.P.S. C.G.S. MKS 1971
Length Foot Centimetre Metre S.I. System
ycib iV \hetVj elvj S.I. G.lkyh
MassPound Gram Kilogram International
ekl 1imM xke fdyixie bVjutuy
Time Second Second Second System
le; nlji nhji nlj c.lkyh

Full form of § .I. unit = System international 'd’' unit
s L dk iy i1fke ;fuv.= flLVe bVju'kuy 'd' ;fuv

Force/CYy ='mxa

= kg m/s? = Newton MKS S.I = MKS
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Scalar and Vector Quantities/Vvin'k vkj 1fn"k jkf*k;k

/" ScalarN/fn'k

Vector/1fn"k I

Depends only on magnitude
doy ifjel.k 1j fuy djrk g
Obey basic law of algebra
chexf.hr d ey fuse di ikyu dj]

Scalar quantity Electric Current

vin'k ji°k fo| r Zkjk oDVj el=kk
Mass/éll Velocity /0X
Volume/Vk;ru Displacement /foLFiiu
Time/ le; Momentum /Xfr
Density/ %UR0o Electric Field/fo}r {=
Speed/xfr Weight /Hlj
Electric Potential/fo]r {lerk Acceleration /R0j-k
Energy /At Impulse/V(0X
\ Electric Charge/ byfDVd pkt Torque/Vid Y,

Have both magnitude and direction.
ble ifjek.k vij fnk nkuk ghr gA

Obey vector law of addition.

;i d Ik fuse dk ikyu djA

Vectro Quantity

Note/fVIi.k:

Stress is.a tensor quantity./ruo ,d VIj ekl gh

Some imp. values.
1 Fermi or fermto = 107 m
1 Picometer= 102 m

1 Angostrom = 107°m —5 size of nucleus
1 light year =.9.46 x 10'*m—>unit of dist
1 Astronomical unit ='1.496 x 10'' m —dist sum <> earth

1 Parallactic sec =.3.08 x 10'®m — parsec —>dist meas dju di biggest unit

1 KWH = 3.6 x10°J

1 MWH=3.6 x 10°d

1 atm = 1.01"% 10° N/m?

1 bar = 10°N/m?

1 nauticle mile = 1.85 km
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MOTION / xfr

CHAPTER |

Distance: Actual path or longest path Covered by any Body. (scalar,quantity)
njtk olLrfod F ;k fdIh fiM gk r; fd;k x;k Bl yck 1FHA (vin™k elkk)

It is measured by Tachometer — Odometer

bl VdielVj —> viMienvj ik eliktiri g

Displacement: Shortest path or minimum ist. (vector quantity)

folFkkiut Bch NKVK jiLrk sk Usure njid (oDVj Dokf\Vvh)

-

Eg. () (@D)—>—
§2m
v
O—:¢

Distance(njh) = 14m
Displacement (foLHkiu) = 2m

(i) {m
ii @
T4
> -
“~
s\
S:\ W6m
or ‘s
.

Distance (Nji) = 14m
Displacement (foLFkiu) = 10m

14m

(iid) @

®

Distance (njh) = Displacement (folFkiu) = 14m (straight line/ I1/h j)
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8Sm:

€ >
i ——=—C
- 6m O .
Distance (nji) = 8m, Displacement (foLFkiu) = 6m
Note/fVIi.k :-
Distance (NJh) > Displacement (foLFkIu)

distance

__distance
displacement \
Person is doing circular motion/0; UK olkdkj xfr dj jgk ¢
(a) distance (njh) = 2nr

displacement (foLFkiu) = 0

0 =360°=2n

A

Distance = 2nr
displacement = O
6 =360° 2n

(b)

. nr
distance = > displacement = (/R
A
(c) R
130°( ¢ AtoB
Distance = nr displacement = 2R
R
B
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(d) _ . 0
Displacement = 2R sin —

displacement = 2R sin 60 = ZR X ﬁ = \/gh

‘ _2n Z

. 0
distance =, =—
radian

3

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

A 1 B rd thu oky 0;flk dh njh wvij folFkiu Kkr dift,

Distance (njh) = %X R A
=%>< 5

V4 : B
_s”

6

Displacement (foLFkiu) =2R sin (%)
=2 x 5 sin 15°
L

2V2

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

20 sec./ ;fn dib Zkod 40 I'dM e olk ijk djrk gh 2 feuv 20 IdM d ckn njh vikj folFikiu

=10

Kir dijA
Completes 1 circle. = 40 sec
Total time = 2. min. .20 sec = 140 sec A

40 second — 2nr

27xr
1 second =>———

40

144

-.140second — 27 x
a4

= 7nr
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Distance = 7nr

Displacement 40 sec = 2xr, O
40 sec — 2mr, O
40 sec — 2nr, 0

2056C—>?,2r

Displacement = 2r
2. Find displacement and distance/foLFkiu ,0 njh Kkr dhft,

A
30m SOm
>
40m
60mY 100m
1 - B
80m
D =210m Displacement = 150
Different b/w speed and velocity/Xfr Vvkj ox d chp vrj
Speed (jYrij) Velocity (0X)
= ]?ist Velocity = Displ.fslcement
time time

Speedometer is used to meassure speed.
LitMetVy dk miskx xfr ekiu d-fy, fd;k thrk gA
Q. Find displacement, speed and velocity/foLFkiu] xfr vkj ox Kkr dift,

e >8m £ 8m >
L
90° @ N t=10s
t=105 e ;
6m
Y 6m
14
S:E: LAm/s S:E: 1.4m/s
Velocit :&—Im/s ® Velocit :l—O 2m/s
TS B T
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@ > t=10s @
& 14m >
14
= E= 1.4 { Speed > velocity ]

Velocity = 1.4
Which of the following remains constt. in a circular motion.

futufyfer e 1 diu fLFj jgrk g\ xkykdlj xfr eh

(a) Speed velocity can never be constt. in circular
(b) Velocity ox dHin Hib-fLFj ugh ok Idrk ifji= e
(c) Both motion because it is tangential. But speed remains constt.
(d) None xfr D;kfd ;g Li*kj=h; ghyfdu xfr fLFj jorh gh
Acceleration
increase in velocity decrease.in velocity
perunit time is k/a per unit time is k/a
acc’. retardation or de-accelarat”
V =+ive : :
4 = +ive Final velocity = 0|
a=-ve
vV u
a=
¢

It is a vector quantity/ ;g ,d I ji' ¢
Unit (;fuV) m/s?
Dimension (Vk;le) = LT
Findv="?

t =10 sec
u=0 a=2.5m/s’
N=2.5x10=25m/s

Findv =72

a=4.5m/s’
Rest t =15 sec
V=225
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Q. FindV

a=39.2m/s’
Rest t=35 V="2

. V=39.2x5=196m/s

a=3m/s’ R
e u=20m/s t=2sec V==
V-U
=a
t
V—20:3
2
m/s
a=4m/s’
Q u=40m/stnt="? sto
p
t =10 sec
d=<V>Xt=(4O+0)X10
2
= 200m
a=-5m/s’
Qe 60 t=7? stop?
t =12 sec

d=<v>xt

:QXIZ
2

=360 m

=—4m/s?
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a=-10m/s’

p=380m/s stop

Q.

t= % =8sec
d =40 x 8 =320m
Note: (1) Acceleration in a circular motion is zero
UKV ollkdlkj xfr e Roj.k "W; girk g
(2) Distance = 0 then displacement must be O
njh % 0 rk folFkiu O giuk pifg,
rest circular motion
(3) Displacement = 0 Displacement = 0
Distance = 0 Dist = not zero
— Distance = may or may not be zero
(4) If V = constt.
Acceleration = 0
(5) Iﬂp= O thena ="?

rest acceleration may or may'not be zero Retardation

fodke Roj.k "W; enrk gk-Hih Idrk g vij ugh Hi
Q. Types of speed and velocity

Instantaneous Avg

| Speed (Speedometer) |
(1) Instant (rjr) dx/dt

total dist

(2) Average (WKL) Ax/At =" oo

d
(i) Imstantaneous (riRdifyd) d_:

As  total displacement
(ii)*Average — = -
At 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 dij viuh ;i dh ,d frgkb njh 30 efVjildM vij
"k njh r; djrh gA 60 ehfl- vklr xfr Kir djA

pd

< 1m >
Sol.:- ° 1/3 ] 2/3 °
30m/s I 60m/s
Let total dist. = 1m
Time, = dist, Time, = dist,
speed speed
13 _23
30 60
1 ~_2-_ L
=90 3><g8’ 90
1 1 2 1
Total time =

Q.

Average Speed =

—_— = =
90 90 90 45

Total Distance
Total: Time
=45 m/s
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 dij viuh ;i dh nk frgib njh 30 elVjildM vij je
njh 40 efVjildM.r; djricgh vilr xfr Kir dj\

Average speed =

Im
Ae : B
2/3 1/3

Dist

n_qu=2/3 T, = ist,
S 30 S
__2 _1/3
"~ 3x30 © 40
_1 -1
=45 120

1 1
. I S I
Total Time 45 T 120

Total Distance 360
Total Time 11

=32.7m/s
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Q. Ifa car covers 3/5 of distance of his journey by 20m/s & rem. distance by 60 m/s.
Find velocity

;i d dij viun sk db njh di 365 Hix 20 etfd vij je 1 r; djrh gA njh 60 ehfl- ox Kir dift,

2
_3_ 92 2
100 300 300
Avg.Velocity = ! g0 _ 27.2m/s
ey €\
300 300

When distance is same/tc njh leku gk

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 igy 50 fdel di njh 50-eivjeldM 1 r; djrh g vij vxy 50 fdeh dh njh
60 elvj@ldM I r; djrh gh vklr xfr Kkr dj\

2V, XV,

Avg. speed/Avg. velocity =
g. speed/Avg y V.1V,

V, = first speed/igyh Xfr
V, — second speed/nljh xfr
_ 2x50x60

50+ 60

_2x50x64 > 600

g 11
=54.5m/s
Q. A car travels 30 km by 20m/s & next 30 km. covered by 40 m/s. Find average
speed?
,d dij 20 efildM I 30 fdeh vij vxy 30 fdeh di 3k djrh gh 40 etl- Yk dloj fd sk x;k
vklr xfr Kir dj\

2V, V, 2x20x40

Sol. Average Speed =
° WK g Vv, +V, 60

80
= ? =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?

;in dib dij gy 1 fd-ef- r; djrh gh 10 efVjildM T vij vxy 1000 envj dk 40 elvjildM 1
r; fd;k trk gh vilr ox Kir dj\

10x40x2

AverageV =
50

=16m/s

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

;i dib yMdi %5 1 30 feuvildM.dh njh 1 Ldy tirk g vij 60 feuvildM dir xfr 1 okil wirk
gh vkl ox Kir dhft,A

| Avg V=0m/s |

When time remains constt./tc le; fLFj jgrk g-

VitV

Avg. speed/Avg. velocity =

V, — first speed/i1gyh Xfr
V, —>/second speed/nbji xfr
Q. If a’body travels with 30m/s in 3 sec.
;i dib fiM 3 1dM e 30 efvjildM dh xir. 1 ;i djrk gA

3 sec. 3 sec.
A O B
O 30 m/s 40m/s O

C

. 30+40

Avg.velocity =
=35m/s
Equation of Motion
IﬁGiven by Galileo

(1) V=u +at V — Final velocity/Vvire ox
2). ®=ut + %= ) U — initial velocity/ckjftkd ox
(38) V2-U?=2aS S — displacement (folFkiu), t — time/le;

or position/ ;k fLRfr
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A body starts from rest and later has accelerat 20m/s? in 10sec. Find velocity
and dist.

,d fiM vijle 1 "= djrk g vij cin e 10 1dM e 20 efVjildM 2 dh xfr 1dM yrk gh ox Vi
njh Kir djA

u=0,v="2

V=u+at

V=20x 19

s=Lat? =L 20x19x19
2 2
=3610 m
Acceleration due to gravity/Xx#okd"k.k d “dkj.k foj .k
(1) When body is failing. downward
tc “ljhj utp dh vk foidy ok jok o
V=pu+gt

Ou=0

al, gl

s=h a=+g

h 1 t?
= + —
ut 28

V2 =1U2+ 2gh
g = 10m/s?
(2) When body is thrown upward
te 'ijij o Aij di vij ildk tirt g v
V=p-gt

V = max

af, gl

1 2
h = ut= —gt? a=-g
ut= o9

5 —

v2 —u?=-2gh u =

8

ax

If a body is dropped downward and it strikes ground after 5 sec. Find velocity and
distance travelled./;fn fd Ih fiM dk utp dh vij fxjk;k €k g vij og 5 1dM d cin tefu
I vdjkrk g ox wij.r; dh xb njh Kkr dhft,A

1
V=u+gt h:,ul‘-i-agtz
1 5 2
V=0+10x5 h=7><4’6><5
h =125
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Q. If a body is dropped in down direct & strikes a ground after 10 sec. Find dist. &
velocity.

-fn olib fiM 1/ uhp fxjikck ek g vij 10 1M d cin tehu 1 Vdjirt gh ftyi =kt- & oxd

1
V=u+gt h:ﬂt+5gt2
h 11*8’ 10x10
— =—HOx10x
V=100m/s >
= 500m

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

;fn 'kjhj dk 49 etvjild.M di xfrd Aij dh vij i0dk tirk g
Find (i) distance/njh Kir dift,
(ii) Displacement after 7 sec./7 1dM d cin foLFikiuA

Note/fVIi .k :-
ote/ t=0 b u-Om/s
Sm X
lsec 4— 10m/s 9.8m/s
15m 3Xx
2 sec ——20m/s 19.6m/s
25m Sx
3 sec 4—30m/s 29.4m/s
35m 7x
4 sec 4+—40m/s 39.2m/s
45m 9x
5 sec —50m/s  49.0m/s
A\ 4
e
Dist. =125 5 Sec S
1
1
Dist. = 5+ 15% ........ 45+ 20 i
=145m :
Displacement = 125 - 20 éB
= 105m

®
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FORCE/CY

CHAPTER |

—> Pull or push on any body is k/a force
fdlIh Hi oLr o =hpuk sk Zdyut k/a cy g
—  Vector quantity/0DVj DokfVh

S.T unit (bdib) = Newton/l;Vu (N) | 1IN = 10° dyne

CGS unit bdib — Dyne/M;u

Principia in 1665 was written by Newton

fcfIfi;k 1665 e U;Vu Mjk fyh xb Fi

Newton's law of Motion/U;Vu dk xfr dk fu;e

(1) It law - law of inertia/I*t fu;e & tMio dk fu;e
Inertia' was first given or used by galileo
MeMRo* Icl igy xytfy sk Hgk sk sk ¢shx fd sk x;k Fik
I*law tells about quality of force or def" of force.
1= fu;e cy dh x.lollk ;k cy dh ifjHk% d clj e crirt gh

(2) 2nd law - Real law/nljk fu;e & olLrfod diuu
Tells about quantity of force or magnitude of force.
cy dh ekl ;k cy d ifjel.k d clj e crirk g

(3) 3 law (Action - Reaction Law)/rhljk fu;e (f@;l&cfrid;k fu;e)
force always acts in pair/cy Ino tiM e dk; djrk g

Detail/f00].k

(1) It law/dkuu -
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.
;i dib fiM vijle dh fLRfr e g rk og vijie e gh joxk vij ;fn dib "ijhj xfr e g rk og rc
rd xfr e jgxk tc rd ml ij cigjh cy u yxk;k tk,A

Law of intertia/bVjfV;k dk dkuu

(1) Inertia of rest/foJie dh tMrk

(2) Inertia of motion/Xfr di tMri

(3) Inertia of direction/fn"lk dh tMrk

It is property of any body which oppose the change in the present state of any
Body.
;0 fd 1 HA fudk; dh Biflk g € fd Ih Hib fudk; dh orelu fLRfr e ifjoru ok foji/ djrh gh
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[ Intertia o mass/bVjfV;k ,d ekl }

Inertia has No unit, no dimention
thirk dh dib bdib ugh giri] dib visle ugh grk
Eg. (1) Dust falls from carpet when it is beaten with stick?
tl- MM I ibvu ij dkytu I Zy fxjrh g\
(2) We fall backward direction if vehicle starts suddenly.
;fn olgu vplud LVIV gk &k, rk ge 10N dh vij fxj thr gA
Intertia of Motion/Xxfr dk vrfojk/
(1) We fall forward direction when a vehicle stops suddenly.
tc dib olgu vplud #drk g rk ge vix dhi fn"lk e fxj thr gA
Intertia of direction/fn"lk dh tMrk
(1) Use of mudground in vehicles./olguk e feéh dh Hfe dk ¢;kxA
(2) II* law of motion/Xfr dk nljk 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 fim d lox e ifjoru dn le; nj ml 1j yxk, X, cy d ifjel.k vij i nkuk d cjicj
gkrh gA

AP Fe AP  change in momentum

At At change in time

F=mxa
2

constt.

Unit (bdib) : kg x ? = 1 Newtion (U; "lu)

m
IN = 1kgx

Dimension of Force (cy dk vi;le) : MLT2
Change in momentum (lox e ifjoru) (AP)

AP = pf — Pi
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Sol.

If the velocity of an object of mass 1 kg changes 4m/s to 10 m/s in 3 second.
Find applied force.
;in 1 fdxk &0;elu dh fdIh oLr dk ox 3 1dM e 4 efil 1 10 ehil e ifjofrr gk th,A yix
cy Kir djA
AP
=1kg,F =—
m 9> AL
change in momentum
t

F=

_mv-mu
t

_mp -y
t

_1x(10-4) :§:2N

3 3
If speed of an object 10 m/s to 20 m/s in 5. Find external force on this object
ifm = 3 kg.
;in fd1h oLr dh xfr 5 e 10 elvjildM 1 20 envjildM gA ;fn m = 3 fdxk g rk bl oLr 1j
cla cy Kir dift,A

(20-10) 3x10
5 5
If 20 N force works on a body for 2 sec. It change i in momentum of the body.

;in 20 N cy fdIh fiM 1) 2 1dM d fy, dk; djrk gA ;0 "ty dh xfr e ifjoru djrk gh

3x = 6N

_AP T
At At
I = F x At
2 \2 2
impulse = force time
N S

Unit of unipulse — Newton sec (impulse = momentum)
Dimen's® [MLT]

Newton's 3 Law of Motion/|;Vu dk xfr dk rhljk fuze

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

@5k vij cfrf@d;k Lelu vij foijhr @5k g cfrfd;k 1@k *ighy dk ,d LiFk ,d nlj I nckrh gA fi()
le; dk vrj- "IU; gA

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

@k vij vij,u lelu vij ,i cy g t vyx&vyx “ljij ij dk; djr g] blfy, o dHh Hh ,dé&nlj
dk ji ugh djr gh
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Example Rocket : Principle of conservation of linear momentum
mnkgj .k jkdV % jfed xfr d 1j{k.k dk fl¥r

(1) Swimming in river/unh e rjuk

(2) Walking on road/IMd 1j pyut

(3) Recoil of gun during firing of bullet/xkyh pyir le; cind dk iiN gVuk
Centripital force/dlgki lkjd cy

It is responsible for circular motion. \V4

;g ollidij xfr d fy, mkjnk;h g

2

Fc=

r

Unit (bdkb) : Newton/U;Vu 4
Example/mnigj.k
(1) Spinning a ball on a string or twirlling a lasso
xn dk Mgh 1 %eluk sk den dk %eluk \
(2) Turning a car/XiMh eiMuk
(3) Going through a loop on a roller coaster
jlyj diLvj ij ,d yi I xtjul
(4) Planets orbiting around the sun.
I; d pijt vij ifidel dju oty xgh
Centrifugal force/Vvidlgl; 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 NA cy og vuHdfr g t dib oLr mI le; eghl djri g tc og ml xiykdij iFt e
pyrh g] vij og vuifr ml d& I nj Zdyrh gb ¢rir girh gh
Example /mnigj .k
(a) Separation of butter from curd/ngh 1 eDeu dk vyx djuk
(2) Separation of cream from milk/n/ 1 eyib vyx djuk
(3) Car making a turn/dkj dk eMuk
(4) An outward force on motor cycle in circular motion
olkdij xfr e elvj lbfdy ij ,d cigjh cy
(5) Working of washing machine
off*kx e*fu dk dk; djuk
Note: After separation of cream from milk, then its density increase.

ukVi n/Z 1 eylb vyx g d cin midk %uRo c< tirk gA
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Friction Force/X'k.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.

1wy 2 1) A%k Detu gh ;fnolr 1 dk x fdeniVk dk vuHio girk g] oLr 2 dk y fdeniAVk dk vuHio
gkrk g] rc Hn A%k Betu ghrk gh

Friction depends on/%'k.k fulj djrk g M
(1) Mass of body/ljij di &0;elu [ ]

(2) Nature of substance/infk dh ¢Nfr ~ [IIiZZTTITTIIII

R e mmmm——

Frictton€— —> Force
Force

foch

Normal reaction

coefficient of friction

Also,

Friction of inclined surface/>dh gb Irg dk X'k
since (pfd) f=u R

f
fl , cosOT

At 0 = 0° (plane surface/lery 1rg)
f=umg cos0°

f

umg cos 6

mgcoso
mgcost,/ mg

umg
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Angle of Repose = Angle at which any object starts to slide on any inclined
surface is call angle of repose.

foJdke dk dk.k = dk.k ftl ij dib oLr fdlh >dh gb Irg ij fi(lyu yxrh g ml foJke dk di.k
dgk thrk gA

o is angle of repose
coeff of friction

Q Ifa=60° find coeff. of friction/;fn o = 60°] rk x.kd Kir dift,A A%k di
u = tan o = tan 60°

_3

— Friction force always opposes motion x/%k.k cy Ino xfr dk foji/ djrk g

|—> Static Limit fract”

Type of Friction (X'k.k d 1dkj)
1.  Static (LFfrd) p Rest (fojke)
2. Kinetic (xfrd) pu Motion (Xfr)
3. Sliding (1) p Slide (f[k1dj ghvk)
4. Rolling (ykrfud) p Roll (y<dj gh)
Decreasing Order of Friction (A'k.k dk AVrk gvk @e)
Static > Kinetic > Sliding > Rolling
(LRfrd) > (xfrd) > (Lih) > (yiVfud)
Limiting Friction (lhekr %'%.k)
The maximum value of static friction (LFfrd A%.k dk vi/dre elu)
Then (rc)] YU Limiting > Static > Kinetic > Silding > Rolling
lhekr > LFfrd > xfrd > L > yirfud

—> Lubricants Reduce Friction

Lugd (ryh; inifh 2.k dk A gt
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MATTER

CHAPTER |

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)
(3) Accelerat” due to gravity
(4) Solubility

Density of lig.

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
Ls 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 Density of solid

Or = - - 0
sfftric Bt Density of lig. at 4°C

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.
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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
o | ] | |
4) Weighing balance
(4) ghing }1: J \g }l;

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
Length

Molecules of raindrops are closely paked

Intermolecular force

cohesive Adhesive
same molecules different molecules

Surface tension is measured by tensiometer
Unit of S.T

=0
Dimension = Lol

=[MT™]
Strenth of cohesive/adhesive force

1
size of molecule
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Note:

1
size of molecule

(1) Surface tension «

(2) S.T a solubility

3) S.Ta 1
Detergent | soap

4) STa 1 -
Petrol / oil / diesel

(5) Hot water S. T, TM
Cold water S.TTT, Tl

STa 1
ZnS0O4 | H,SO4

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 = 10° N/m?
(2) 1 Torr = 133.28N/m?
(3) 1 cm of mercury = 1.33x10°N/m?
(4) 1 atm =76 cm of mercury = 1.01 x 105 N/m?
Example of Pressure

(6) some uniperties like ZuSO,, H,SO,, sugar, salt etc

Sharpness of knife
wide handles of suitcase

Density
Density = Mase
Vol
Unit: Density = k_go
m
Dimension = %
[L7]

d a m = (Vol = Constt)

dal—ll = (M = constt)
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Laws of floatation:

C--Z--d:-:-:t:y ZoIZd:-:I:t: [ -ZZ-IdzZ:-IZ]
d>p d>p d=p
float sink float
partially submerged d = density of liq
in leq P = density of object

Some imp value:

) H=0.0813 gm/cm?

) He=0.178 gm/cm?®

) Ice = 0.916 gm/cm?

) Human body = 0.98 gm /cm?®

) Water = 1.0 gm/cm?®

) Sea water = 1.022-1.04 gm/cm?
)

)

)

Iron = 7.876 g/cm?3
Mercury = 13.6 g/cm?®
Gold = 19.3 g/cm?

0) Qsmuim = 22.6 g/cm?

Bermoullis Theorem

i AP,

hmax

P.A i

TeE = K*E + P+E + Pressure energy = constant

A <A,

1
= EPV2 +Pgh+ P (P is density of fluid)
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This theorem can be derived from principle of conservation of energy.

P
Pressure head = Py
Formula
P OLL

V 4+=>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
————and Areao ———
velocity velocity
. It is a device based on Bernoulli's theorem and is used for measuring the rate of
flow of lig. through pipes.
. Based on law of conservation of energy.
A, A,
\Y%
Vv, ’
AV, =AV,
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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A\ 4

‘ \_/
N
Liquid is e ———
constant N
h h e ———

D— diameter !

Dt '
height of liq in capillary a 1
tube 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.

Fv a radius of object
Fv a velocity of object

Fv a Viscous of object
Fv=mg

ey Y Jp—
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Frictional force between the layer of the fluid.

Area

dv — velocity of
fluid
dx — dist. b/w layer

@ = velocity gradient
X

A O > (speed is max.)
Idx
O———>adv
o—
O—> (speed is least)
A\ 4

Fv=-nAdv

\l,dx

coeff. of viscosity
Fv — viscous force

SIunit - Pas =Ns.m2 [Pascal see]

CGS unit — Poise

nx g xs
m? x

Unit =

= Ns.m™

Dimensionzn = —;
m

|1Pas =10 Pqise|
Velocity Gradient

dv_m 1

dx sxm sec
Dimension — [T™]

Frequency = L

Strees (vector)
force N

stress =
area m

_[MLT?)
[L*]

Nxs [MLT®xT]

Time period s

o =ML T

Unit of velocity grad = unit of freq.

1

—or[ML"' T 2]
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Strain

l l |

longitudinal Volumetric Shear strain
Al _ changein length ~ Av _ change in vol AQ
l original length v original vol Q

Note:

Quark > Steel > Rubber
Hook's Law

Stress a strain

Stress = E. strain

_ stress

E

F N
—|=—=—F=[ML" T7]
strain| A M

coeff. of
elasticity
Questions on Bernoulli Equation
(1) Which using of aeroplane experiences higher pressure
(a) Top using

1
(b) Below using Pa v

Below the using experiences T 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 direct® & 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 Al /1

_ fxl
T AXAL

(2) Bulk modulus —»change in vol.

8= Stress F [ A
V.strain AV |V

- FV
T AXAV

(38) Coefficience of rigidity —change in chape
_F/A Fx#
AO /O AxAO

Fx6

 AxAO
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07 FORCE

CHAPTER |

—> Pull or push or any body is k/a force
— Vector quantity

S.T unit Newton IN =10°days

CGS unit dyne
Principia in 1665 was written by Newton
Newton's law of Motion

(1) It law - law of inertia

Inertia' was first given or used by galileo

Istlaw tells about quanlity of force or def" of force.
(2) 2nd law - Real law

Tells about quantity of force or magnitude of force.
(3) 3 law (Action - Reaction Law)

force always acts in pair

Detail

(1) It 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 o 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
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(1) Use of mudground in vehicles.
(2) 1™ 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.

a AP AP change in momentum
Fext—— at = = T
At change in time
F=mxa
{
constt.

Unit : kg8—ﬂ; =1N

m
IN=Thgx

Dimension of Force : MLT™2
Change in momentum (AP)

AP = 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.
AP
m=1kg,F =—
Sol. g At
P change in momentum
t
_mv-mu
t
_mp - p
t
_1x(10-4)_6_,y
3 3
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.
3x (20-10) _3x102 _ 6N
5 S
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Q. If 20 N force works on a body for 2 sec. It change in momentum of the body.

p-AP_ T
At At
I = F x At
2 2 2
impulse = force time

N S
Unit of unipulse — Newton sec (impulse = momentum)
Dimen's® [MLT]
Newton's 3* 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 & R* 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

A%
It is responsible for circular motion.
2
Fe = MV
r

Unit : Newton

Example \Y

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

(2) Turning a car

(3) Going through a loop on a roller coaster Vv
(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.
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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 | M | M

(2) Nature of substance -~ OB etts QbjecEs:

R

Frictton€— —> Force
Force

faRj

Normal reaction

coefficient of friction

Also,
R =mg

~“|f=nmg

Friction of anclined surface
sincef=u R

fl , cosOT

At 0 = 0° (plane surface) mgcos6/ mg
f= umg cos0°
f=umg

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

mgcoso

U =tana

i

o is angle of repose
coeff of friction
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Q. If o = 60°, find coeff. of friction
u =tan o = tan 60°

=3

Friction force always opposes motion X

wrong.
ﬁ static limit fract”
mase LF least

Types of friction— Static friction, Kinetic frict”, Rolling fr
Limiting friction = When moving force = opposing force.
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WORK, POWER AND ENERGY

CHAPTER |

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

W = F e Scosd)|
Unit of Work:

(1) SI unit - Joule

(2) CGS unit - erg

(3) Newton metre

(4)

Kilometer hour

Dimension : ML? T2
If '6' is angle b/w work and displacement

6=0o0r06<90° work = +ve
06> 90° work = —ve
6=180° work = —-ve
6=90° work = 0

o () [2ke—>1ON 2kg
< 10M >
Find work done

W =FS cos0°
=10 x 10 = 100J
40N
(i) 12k 60 |2kg|
I 10M |

40x10
W =40 x 10 x cos 60 = 5 =1200J
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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 + halfK.E

Q. A caris 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 cos6 = FS cosb 90°
W=0

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

Energy
Capacity of doing work is called energy
i P/\‘\
Kintetic E Potential E
KeE — %le P.E = mgh
W

Relation b/w linear momentum and K«E

K+E = X MV
2
1 2y72
KE=—M"V
2M
P2
K.E:2M p=mv

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

K-E =~ MV
2
1 2
= —2m(2V?)
2

1
=8| =MV?
o(31v)
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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: ML?T

Also 1 kwh = 1 unit

/1)

11000 x Z2%€ | 3600 sec =[3.6x10°J
SecC

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

watt x hour 100 x 7 x 30

=21W
1000 1000
Cost=21x5
=[105Rs.
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ELECTRIC CURRENT

CHAPTER |

Electric Current (Scaler Quantity)

e=0lo
Electric Current © 1 @

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 . Columb
t Sec.

S.I. unit of i = Ampere 1A =10B
(GS Unit of i = Biot
Electric Charge (q)

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(le,2e......) = have discrete was

g =ne n(0,1,2..... )
e-=1.6x10"°C
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le=-1.6x10°C
IP=+1.6x10"°C
IN=0C

Ohm's law

Vv
V « I at constt T. —?—

. 0 hmic graph is linear v
b/w voltage & current.
. Valid only for conductor.

I-

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

V = workwA — Joule
v’ charge — coulomb
SI = Volt

Energy

Voltage=
charge

Dimension : ML? T A!

Electric field (E)
E= Force _N

charge C
Electric field is [VECTOR| quantity. ,I\
Electric resistance of a wire Electric field
< l >
e~ e~ e—

A area of cross-section
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R = p—| till about nature of wise

Positives or specific resist

S50V S50V
“51/Vos “coppes

Current flows more easily

|Area !, Resist T
"|Length 771, Resist 11

thickness

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

(1) Conductor
Resist o Temp

(2) Semiconductor (Si, Ge)
TempTT, Resisd{

series e v¥xj ,d
bulb [ljic gk t,
rk Bkj cn gk t;xA

Combination of Resistance

Series Parallel
R R R, o

—MWWTWW WA
i SN Y
[R = R,+R+R+R,...] m

L S S
current same R R, R, R, R,
voltage = change current change

voltage same
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T VWWW VWAWWT
20 20
20 2Q
B
R=12
3Q
Q.
A B
1 1 1 1
—=—4+—+—=—=1
R 3 3 3
R=1
o) 20 20
10
20 10
[
Y
R:1+—+1:E
3
V 5
I=—=—"—
R 10
3
_5)(3
1092
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=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 combinal®.
Ideal voltmeter = R = o0

14 May, 2022

Q.
Sol.
Q.
Q.

0.

Converts electrical energy into mechanical energy.

Motor

Converts chemical energy to electrical energy.

Battery

Converts mechanical energy into electrical energy.

Dynamq

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

—>dry Il , RT (1000000Q)

L Swet IT , Rl (1000Q)
Resistance of insulator

T=0
R:K:(X)
I

Magnetism

Natural magnet- It is an iron-ore

Magnetic = fe,0, |

I.N .SI |0N Sol |ON OSl IS N'I
—> — «— —>
Attract Repel

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

Note: Freely hanging magnet pointing in North-South

—» Geog. axis
north

magnetic axis

mag south
mag north

Geog. south

angle between geogaris & mag axis is Ans.
Monopole does not exist.
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magnets field

Magnetic lines of forces

. 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.

TN N
TN N
2N

strong mag. field weak mag. field

YV VY VY

uniform mag. field
Current carrying conductor

U

Generates magnetic field
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Biot-Saurat Law

B idle jme
r
AB - Ho idlesin®

4z r?

o is permeability of free space

*po=4nx107 TmA'|*
Direction of magnate field is given Right hand THUM

HO 107 _Nm_
RULE 4, Amp.

Intensity of magnetic field
S.I unit = Tesla

CGs unit = Gauss 1T =10*G
Magnetic field

., Ampere
Unit— ~Pere
m
F or a on a current carrying conductor in

a magnetic field

Ao
/

vVvVvVvVvVvV

Division of B

B
ixl

p__ Newton _ [MLT?]
Ampxmetre = [A][L]

=[MT?A™"]

Force will be min at 6 =0

—Physics n by Shailendra Pandey Sir —




F=iBlsin0 —C

—> meg. fields

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

C

Mag.
Field

Force will be max at 6 = 90°

F =1iBlsin 90

F=iBl

When current carrying conductor is | to mag. field
Force on charged particles ina mag. field

;,C
/
Ao
/

/

angle velocity

VVVV

<—F F—> F F
Repel Attract
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