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Noun : Number, Gender, Case 
& Pronoun

Noun
  fdlh O;fDr] LFkku ;k oLrq ds uke dks O;Dr djus okys 'kCnksa dks 

Noun (laKk) dgk tkrk gSA
  e.g., Manoj, Ravi, cow, dog, bull, gold, Kolkata, Jaipur, 

truth, honesty, air, etc.

1. KINDS OF NOUN
  There are five kinds of Noun (Noun ik¡p izdkj ds gksrs gSaA)
  (I) Common Noun
  (II) Proper Noun
  (III) Material Noun
  (IV) Collective Noun
  (V) Abstract Noun
 (I) Common Noun : fdlh O;fDr] LFkku vFkok oLrq (tks ,d gh 

tkfr ds gksa) ds uke dks Common Noun dh laKk nh xbZ gSA

tSlsµ
(i) Man is a social animal.
(ii) Cows give us milk.
(iii) His books are lying on the table.

  ;s Nouns viuh lEiw.kZ tkfr dks n'kkZrs gSaA

	(II) Proper Noun : fdlh O;fDr] LFkku ;k oLrq fo'ks"k ds uke dks 
Proper Noun dgk tkrk gSA

tSlsµ
(i) Shakespeare was a poet.
(ii) Lucknow is the capital of U.P. 
(iii) The Bhagwad Gita is a religious scripture.

  NOTE
1. Proper Nouns lnSo Capital v{kj ls vkjEHk gksrs gSaA
 Example : The Mahabharata, Delhi, Manoj, etc.
2. Common Noun ,d tkfr dks nwljh tkfr ls i`Fkd~ gksuk n'kkZrk 

gSA Proper Noun ,d O;fDr@oLrq dks nwljs O;fDr@oLrq ls i`Fkd~ 
djrk gSA

	(III) Material Noun : Material Noun dh laKk mu rRoksa@oLrqvksa dks 
nh xbZ gS ftuls oLrq@inkFkZ rS;kj fd;s tkrs gSaA

tSlsµ
(i) Silver is cheaper than gold.
(ii) Copper is used as an alloy.
(iii) Axe is made of iron.

  NOTE
Material Noun cgqopu esa (dqN fo'ks"k :i esa iz;ksx gksus ds vfrfjDr) 
iz;ksx ugha gksrsA tc mudk iz;ksx cgqopu esa fd;k tkrk gS] os fut tkfr 
dh fofHkUurk dks n'kkZrs gSaA
Example : Wines. Here wines denotes different varieties of 
sugar and wine.

(IV) Collective Noun : O;fDr ;k oLrq&lewg dks n'kkZus okys Nouns 
dks Collective Noun dh laKk nh xbZ gSA

tSlsµ
(i) There are sixty students in my class.
(ii) India has splendid army.
(iii) The mob has become unruly.
(iv) The parliament is considering the bill.

  NOTE
tc Collective Noun dk iz;ksx bl izdkj fd;k tk;s fd n'kkZ, x;s 
O;fDr ,d bdkbZ (Whole) ugha] cfYd i`Fkd~ :i esa n'kkZ, x;s gksa] rks 
mls Noun of Multitude dgrs gSaA vr% Noun of Multitude cgqopu 
esa iz;ksx gksrk gS rFkk Collective Noun ,dopu esaA
Example : The Jury consists of eight persons.
 (Collective Noun)
The jury were divided in their opinions. (Noun of Multitude)

	(V) Abstract Noun : Abstract Noun dh laKk mu xq.kksa vFkok 
fopkjksa dks nh xbZ gS tks Bksl ugha gSaA

tSlsµ
health, theft, honour, beauty, hatred, truth, fragrance, 
judgement, etc.

  NOTE
Abstract Noun mls dgrs gSa ftls ns[kk] Nqvk] p[kk ;k lw¡?kk ugha tk 
ldrk] ijUrq tks fnekx ls vuqHko fd;k tk ldrk gSA

2. THE NOUN : NUMBER

,d O;fDr ;k oLrq dh cks/kd laKk ,dopu (Singular Number) 
esa gksxh_ tSlsµ
Boy, girl, cow, bird, tree, book, pen.
,d O;fDr ;k oLrq ls vf/kd dh cks/kd laKk cgqopu (Plural 
Number) esa gksxh_ tSlsµ
Boys, girls, cows, birds, trees, books, pens.
bl izdkj vaxzsth esa nks	opu	gSaµ,dopu (Singular) vkSj cgqopu 
(Plural)A

cgqopu	(Plural) cukus	osG	fu;e

• izk;% ,dopu esa -s tksM+dj laKkvksa dk cgqopu :i cukrs gSa_ 
tSlsµ

 boy, boys;  girl, girls;
  book, books;  pen, pens; 
 desk, desks;  cow, cows.

Unit I : English Language

Chapter
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• fdarq ftu ,dopu laKkvksa osG var esa -s, -sh, -ch (soft), -x ;k 
o gksrk gS muosG cgqopu :i cukus osG fy, -es tksM+k tkrk gS_ 
tSlsµ

 class, classes; kiss, kisses;
 dish, dishes; brush, brushes;
 match, matches; watch, watches;
 branch, branches; tax, taxes;
 box, boxes.
 buffalo, buffaloes; mango, mangoes;
 potato, potatoes; hero, heroes;
 cargo, cargoes; echo, echoes;
 negro, negroes; volcano, volcanoes.

  NOTE

• -o ls vUr gksus okyh oqGN laKkvksa esa osGoy -s tksM+k tkrk 
gS_ tSlsµ

 dynamo, dynamos; solo, solos;
 ratio, ratios; canto, cantos;
 memento, mementos; quarto, quartos;
 piano, pianos; photo, photos
 stereo, stereos; kilo, kilos;
 logo, logos; commando, commandos
• -y ls var gksus okyh os laKk,¡ ftuesa -y ls igys dksbZ O;atu 

(Consonant) gks mudk cgqopu :i cukus osG fy, -y dks -i esa 
cnydj -es tksM+ fn;k tkrk gS_ tSlsµ

 baby, babies; lady, ladies;
 city, cities; army, armies;
 story, stories; pony, ponies.
• fuEufyf[kr -f ;k -fe ls var gksus okyh laKkvksa dk cgqopu :i 

cukus osG fy, -f ;k -fe dks -v esa cnydj -es tksM+ fn;k tkrk 
gS_ tSlsµ

 thief, thieves; wife, wives;
 life, lives; calf, calves;
 wolf, wolves; leaf, leaves;
 loaf, loaves; knife, knives;
 shelf, shelves; half, halves;
 elf, elves; self, selves;
 sheaf, sheaves.

  NOTE

• laKkvksaµdwarf, hoof, scarf vkSj wharf dk cgqopu :i 
cukus osG fy, -s ;k -ves tksM+k tkrk gS_ tSlsµ

 dwarfs or dwarves; hoofs or hooves;
 scarfs or scarves; wharfs or wharves.
• vU; 'kCnksa esa] tks -f ;k -fe ls var gksrs gSa] -s tksM+k tkrk gS_ 

tSlsµ

 chief, chiefs; safe, safes;
 proof, proofs; gulf, gulfs;
 cliff, cliffs; handkerchief, handkerchiefs.

• oqGN laKkvksa dk cgqopu muosG ,dopu osG :i osG vanj osG Loj 
(Vowel) dks cnydj cukrs gSa_ tSls]

 man, men; woman, women;
 foot, feet; tooth, teeth;
 goose, geese; mouse, mice;
 louse, lice.
• oqGN laKk,¡ ,slh gSa ftudk cgqopu cukus osG fy, muosG ,dopu 

:i esa -en tksM+k tkrk gS_ tSls]
 ox, oxen; child, children.
	 fish	dk cgqopu fish ;k fishes gSA fdUrq fishes	dk iz;ksx de 

gksrk gSA

  • Some Important Rules :
oqGN laKkvksa dk ,dopu vkSj cgqopu :i	leku (,d&lk) gksrk 
gS_ tSlsµ
swine, sheep, deer, cod, trout, salmon, aircraft, spacecraft, 
series, species, pair, dozen, score, gross, hundred, thousand 
(when used after numerals).

• oqGN laKk,¡ osGoy cgqopu esa iz;qDr gksrh gSaA

 1. ,sls midj.kksa osG uke ftuosG nks vax gksa vkSj tks ,d izdkj 
dk tksM+k cukrs gksa_ tSlsµ

  Bellows, scissors, tongs, pincers, spectacles.
 2. oqGN iguus okys diM+ksa osG uke_ tSlsµ
  Trousers, drawers, breeches, jeans, tights, shorts, 

pyjamas.
 3. oqGN vU; laKk,¡_ tSlsµ
  Annals, thanks, proceeds (of a sale), tidings, 

environs, nuptials, obsequies, assets, chatels.
• fuEufyf[kr laKk,¡ cgqopu yxrh gSa ij oLrqr% os ,dopu gSaµ

 1. fo"k;ksa osG ukeµmathematics, physics, electronics, 
etc.

 2. 'kCnµnews
 3. oqGN vke chekfj;ksa osG ukeµmeasles, mumps, rickets
 4. oqGN [ksyksa osG ukeµbilliards, draughts
• ‘Means’ dk iz;ksx ,dopu vkSj cgqopu nksuksa esa gksrk gSA fdUrq 

tc bldk vFkZ ‘wealth’ gksrk gS rc ;g lnSo cgqopu gksrk gS_ 
tSlsµ

 He succeeded by this means (or, by these means) in 
passing the examination.

 His means are small, but he has incurred no debt.
• oqGN lewgokpd laKk,¡ (Collective Nouns) ,dopu gksrs gq, 

Hkh lnSo cgqopu esa iz;qDr gksrh gSa_ tSlsµ
 Poultry, cattle, vermin, people, gentry.

   NOTE
tkfrokpd laKk (Common Noun) dh rjg iz;qDr gksus ij 
‘people’ dk vFkZ gS ‘nation’ rFkk ;g ,dopu vkSj cgqopu 
nksuksa esa iz;qDr gksrk gS_ tSlsµ
The Japanese are hard-working people.
There are many different peoples in Europe.
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• izk;% la;qDr laKk (Compound Noun) dk cgqopu eq[; 'kCn 
esa -s tksM+dj curk gS_ tSlsµ

,dopu	(Singular) cgqopu	(Plural)
Commander-in-chief commanders-in-chief

Coat-of-mail coats-of-mail

Son-in-law sons-in law

Daughter-in-law daughters-in-law

Step-son step-sons

Step-daughter step-daughters

Maid-servant maid-servants
(but man-servant, plural 
men-servants)

• K — k's
 7 — 7's
 B.A — B.A's
 but — but's
 B.D.O. — B.D.O's
 Miss Smith — The Miss Smiths
• inkFkks± osG uke Hkh uncountable gSa vkSj blfy, budk iz;ksx 

cgqopu esa ugha gksrk gSA
 tin, iron, copper, wood
 ysfdu tc ,sls woods dk use cgqopu (Plural) esa gksrk gS tks 

;s Countable gks tkrs gSa vkSj buosG meaning cny tkrs gSaA

Examples :
irons à Fetters, Coppers à Copper coins
tins à Can made of tin, woods à Forests.

3. THE NOUN : GENDER
rqe tkurs gks fd ltho ;k rks uj	gksrs gSa ;k eknkA fuEufyf[kr tksM+ksa 
esa fn, x, 'kCnksa dh rqyuk dhft,µ
  Boy  Lion  Hero
  Girl  Lioness  Heroine
  Cock-sparrow
  Hen-sparrow
izR;sd tksM+s dk igyk 'kCn uj	(male animal) dk uke gSA
izR;sd tksM+s dk nwljk 'kCn eknk	(female animal) dk uke gSA
1. og laKk tks iq#"k cks/kd gks iqfYyax	 (Masculine Gender) 

dgykrh gS_ tSlsµ
 Krishna, man, dog, horse, etc.
2. og laKk tks eknk ;k L=h cks/kd gks L=hfyax (Feminine 

Gender) dgykrh gS_ tSlsµ
 Radha, girl, woman, lady, bitch, etc.
3. og laKk tks iq#"k ;k L=h nksuksa dh cks/kd gks mHk;fyax 

(Common Gender) dgykrh gS_ tSlsµ
 Parent, child, friend, pupil, servant, thief, relation, 

enemy, cousin, person, orphan, student, baby, monarch, 
neighbour, infant.

4. og laKk tks u rks iq#"k cks/kd gks] u L=h cks/kd gks (vFkkZr~ 
futhZo gks)	uiqaldfyax (Neuter Gender) dgykrh gSa_ tSlsµ

 Book, pen, room, tree.

 [Neuter dk vFkZ gS nksuksa esa ls ,d Hkh ugha (neither) vFkkZr~ u 
iq#"k u L=h]

   NOTE
futhZo oLrqvksa dk izk;% ekuohdj.k (personification) dj fy;k 
tkrk gS] vFkkZr~ ltho oLrqvksa dh rjg mudk o.kZu gksrk gSA rc 
ge mUgsa iq#"k (Males) ;k L=h (Females) eku ysrs gSaA

 • izk;% iqfYyax (Masculine Gender) dk iz;ksx mu 
oLrqvksa osG fy, gksrk gS tks 'kfDr (Strength) vkSj fgalk 
(Violence) dh |ksrd gks_ tSlsµ

  The Sun, Summer, Winter, Time, Death.
  The Sun sheds his beams on rich and poor alike.
 • dHkh&dHkh L=hfyax (Feminine Gender) dk iz;ksx mu 

oLrqvksa osG fy, gksrk gS tks lqUnjrk (Beauty)] Hkærk 
(Gentleness) vkSj euksgjrk (Gracefulness) dh |ksrd 
gksa_ tSlsµ

  The Moon, the Earth, Spring, Autumn, Nature, 
Liberty, Justice, Mercy, Peace, Hope, Charity.

  The moon has hidden her face behind a cloud.
  Spring has spread her mantle of green over the 

earth.
  Peace hath her victories no less renowned than 

war.

Some Important Gender
• tSlsµ

iqfYyax	(Masculine) L=hfyax	(Feminine)

Bachelor maid

spinster

Buck doe

Bull (or ox) cow

Cock hen

Colt filly

Dog bitch

Drake duck

Earl countess

Gander goose

Gentleman lady

Horse mare

Husband wife

Lord lady

Nephew niece

Ram ewe

Stag hind

Wizard witch

Heir heiress
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iqfYyax	(Masculine) L=hfyax	(Feminine)

Host hostess

Poet poetess

Priest priestess

Shepherd shepherdess

Steward stewardess

   NOTE
1. fuEufyf[kr iqfYyax laKkvksa (Masculine Nouns) osG vafre 

Loj (Vowel) dks gVkdj -ess yxk;k tkrk gS_ tSlsµ
	 iqfYyax	(Masculine) L=hfyax	(Feminine)
 Actor actress
 Benefactor benefactress
 Conductor conductress
 Enchanter enchantress
 Founder foundress
 Preceptor preceptress
 Prince princess
 Songster songstress
 Tempter temptress
 Seamster seamstress
2.	 iqfYyax laKkvksa ls L=hfyax cukus osG fy, -ess izR;; (suffix) 

lcls vf/kd izpfyr gS vkSj ;gh ,slk izR;; gS ftldk iz;ksx 

L=hfyax laKk cukus esa vc ge djrs gSaA
	 iqfYyax	(Masculine) L=hfyax	(Feminine)
 Hero heroine
 Testator testatrix
 Czar czarina
 Sultan sultana
 Signor signora
 Fox vixen

iqfYyax	(Masculine) L=hfyax	(Feminine)
Grandfather grandmother
Greatuncle greataunt
Manservant maidservant
Landlord landlady
Milkman milkwoman
Peacock peahen
Salesman saleswoman
Washerman washerwoman

4. THE NOUN : CASE
	 	 Definition	:	Case	is that form of Noun or Pronoun which 

shows the relation to other words in the sentence.
  Case Noun ;k Pronoun dk og izdkj gS tks fdlh okD; esa mldk 

nwljs 'kCnksa ls lEcU/k n'kkZrk gSA
  Example—Rekha mended Sona’s shirt.
  ;gk¡] Rekha dk;Z dj jgh gS] shirt ij dk;Z fd;k tkrk gS] Sona’s 

bafxr djs fd shirt mldh gSA vr% ;g okD; Rekha, shirt vkSj 
lksuk dk vUrrZe lEcU/k crkrk gSA

KINDS OF NOUN CASE
  English esa rhu cases gSaµ
  1. The Nominative Case.
  2. The Objective or Accusative Case.
  3. The Possessive or Genitive Case.
 1. Nominative Case drkZ dks dgrs gSaA

Examples :
(i) Rakesh read the book.
(ii) I went to school.

 2. The Objective Case implies the object/thing to which 
something is done. It is also called Accusative Case.
Examples :
(i) He sat on the bench.
(ii) Kartik is drawing a picture.
(iii) He lent me a book.

  NOTE

dHkh&dHkh verb ds nks object gksrs gSaA
(I) Direct Object, (II) Indirect Object.

bl okD; esaµ
He lent me a book.

me indirect object gS vkSj book direct object gSA

(I)   Direct Object fdlh oLrq dks bafxr djrk gS] 

(II) Indirect Object fdlh O;fDr dksA

 3.  Possessive Case Possessor ;k Owner bafxr djrk gSA bls 
Genetive Case Hkh dgrs gSaA

Pronoun
  A Pronoun is a word used in place of a Noun. Pronoun 

(loZuke) og 'kCn gS tks Noun (laKk) ds LFkku ij iz;ksx fd;k tkrk 
gSA E.g. I, you, he, she etc.

  Noun dh iqujko`fÙk ls cpus ds fy, Pronoun dk iz;ksx fd;k tkrk 
gSA

1. KINDS OF PRONOUN
  There are eight kinds of Pronouns. Pronouns vkB izdkj ds 

gksrs gSa %

  1. Personal Pronouns 2. Reflexive Pronouns
  3. Demonstrative Pronouns 4. Distributive Pronouns
  5. Reciprocal Pronouns 6. Indefinite Pronouns
  7. Interrogative Pronouns 8. Relative Pronouns.

1.1. PERSONAL PRONOUNS
  Personal Pronouns mu O;fDr;ksa dks bafxr djrs gSa tks ckr dj 

jgs gSaA
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Nominative Accusative 
(Objective)

Possessive Reflexive	
PronounAdjective Pronoun

I me my mine myself

You you your yours yourself

He him his his himself

She her her hers herself

It it its its itself

One one one's one's oneself

We us our ours ourselves

You (Plural) you your yours yourselves

They them their theirs themself

Examples :
 (i) I told you he will come.
 (ii) He is going to the market.

  oDrk ds vk/kkj ij bUgsa rhu Persons esa foHkkftr fd;k tk ldrk gS µ
 (I) First Person—I, we. It denotes the person who is speaking. 

First Person oDrk dks n'kkZrk gSA
 (II) Second Person—Thou, you. It denotes the person who is 

listening or is spoken to.
  Second Person ml O;fDr dh vksj bafxr djrk gS tks Ükzksrk gS ;k 

ftlls ckr dh tk jgh gSA
 (III) Third Person denotes the person talked about.
  Third Person og gS ftlds ckjs esa ckr dh tk jgh gSA
  Third Person—He she, it, they etc.

• USES OF ‘IT’
 1. Natural Incident (izkÏfrd	?kVuk) tSlsµseason, weather, 

earthquake vkfn vFkok le; (time), fnu (day), o"kZ (year) dks 
crykus ds fy, ‘It’ dk iz;ksx fd;k tkrk gSA bls Neutral/Intro-
ductory ‘It’ dgk tkrk gS %
Examples :
It is winter. (√)
It is five o’clock. (√)
It is raining. (√)

 2. fdlh	futhZo	(lifeless) oLrq ds fy, It dk iz;ksx fd;k tkrk gSA
Examples :
It is a pen. (√)
It is a chair. (√)

 3. NksVs&NksVs	tkuoj	vFkok	dhM+s&edksM+s	ds	 fy, It dk iz;ksx fd;k 
tkrk gSA
Examples :
It is a dog. (√)
It is an ant. (√)

 4. NksVs cPps (Small children/babies) ftlds fyax (sex) dh 
tkudkjh ugha gks] ds fy, Hkh It dk iz;ksx fd;k tkrk gSA
Examples :
The child was playing with its toys. (√)
The baby is crying because it is hungry. (√)

 (Here, child/baby are not known whether boy or girl)

• ORDER OF PRONOUNS
  tc First person, second person and third person ds Pronoun 

,d lkFk iz;qDr gksrs gSa] rks Øe bl izdkj gksrk gS %
  1. Second Person 2. Third Person 3. First Person

Examples :
 You, he and I will leave for Bombay tonight.
You, I and he have to help her. (×)
You, he and I have to help her. (√)

  ijUrq] ;fn xyrh ekuus ;k nks"k ck¡Vus dh ckr gks] rks vPNs  
vkpj.ko'k Øe dks mYVk dj fn;k tkrk gSA

Examples :
 I, he and you have committed a sin. (×)
 I, you and he have committed a sin. (√)

1.2. REFLEXIVE PRONOUNS

  Reflexive	Pronouns dÙkkZ ij dk;Z gksus dks bafxr djrs gSaA
  The words my-self, ourselves, yourself, yourselves, himself, 

herself, itself, themselves Reflexive Pronouns gSA
  Absent, present, avail, enjoy, introduce, busy, content, 

pride, hurt, cheat, absent, satisfy, lay bR;kfn verbs ds ckn 
Reflexive Pronoun dk iz;ksx fd;k tkrk gSA

Examples :
 The teacher absented from the class yesterday. (×)
 The teacher absented himself from the class yesterday.  (√)

1.3. DEMONSTRATIVE PRONOUNS
  Demonstrative Pronouns are used to point out the object.
  Demonstrative Pronouns rÙoksa dks bafxr djus ds fy, iz;ksx 

fd;s tkrs gSaA
  The words This, these, that, those, so, such, yonder, one, 

former, latter, the same are Demonstrative Pronouns.
Examples :
 (i)  Those sweets are more delicious.
 (ii) Yonder is the building of the Taj.

1.4. DISTRIBUTIVE PRONOUNS
  Distributive Pronouns os gksrs gSa tks dqN O;fDr;ksa ;k oLrqvksa esa 

ls fdlh ,d O;fDr ;k oLrq dks bafxr (refer) djsaA

  Each, Either, Neither Distributive Pronouns gaSA

• USES OF DISTRIBUTIVE PRONOUN
    Rule 1   Each dk iz;ksx vusd euq";ksa ;k oLrqvksa esa izR;sd euq"; 

;k oLrq dks bdkbZ esa bafxr djus ds fy, gksrk gSA

Examples :
(i) Each did his best for the poor.
(ii) Each of these children gets a prize.

    Rule 2   Either dk iz;ksx nks euq";ksa ;k oLrqvksa esa ls fdlh ,d 
dks bafxr djus ds fy, fd;k tkrk gSA
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Examples :
(i) Either you or Sita can go there.
(ii) Either of these computers can be used.

1.5. RECIPROCAL PRONOUNS
  Each other vkSj one another Reciprocal Pronouns dgykrs 

gSa D;ksafd os ijLij fØ;kdyki n'kkZrs gSaA

  Each other nks O;fDr;ksa ;k oLrqvksa ds lUnHkZ (case) esa iz;qDr 
gksrk gS] One another nks ls vf/kd O;fDr ;k oLrqvksa ds lUnHkZ 
(case) esaA

Examples :
 (i) Neelu and Miti helped each other.
 (ii) Hari, Mohan and Rahul helped one another.

1.6. INDEFINITE PRONOUNS
	 	 Indefinite	Pronouns	O;fDr ;k oLrqvksa dks lkekU; :i esa n'kkZrs 

gSa] os fdlh fo'ks"k O;fDr ;k oLrq dks refer ugha djrsA
	 	 The	 Indefinite	Pronouns	are	 :	One, someone, any one, 

no one, none, same, any, somebody, anybody, everybody, 
nobody, something, anything, everything, nothing, all, 
many few, other, others, they etc.
Examples :
 (i) One should always honour one’s parents.
 (ii) Someone is waiting for you at the door.

1.7. INTERROGATIVE PRONOUNS
  Pronouns tks iz'u iwNus ds fy, iz;qDr gksrs gSa] Interrogative 

Pronouns dgykrs gSaA
  Who, What and Which etc. are Interrogative Pronouns.
  Who, What vkSj Which vkfn Interrogative Pronouns gSaA

Examples :
 (i) Who is he ?
 (ii) What is your name ?
 (iii) Which book you want ?

1.8. RELATIVE PRONOUNS
  Relative Pronouns mUgsa dgrs gSa tks fdlh Noun ds fy, iz;qDr 

gksrs gSa tks buls iwoZ vkrs gSaA og Noun ftls Relative Pronoun 
bafxr djrk gS] Antecedent dgykrk gSA

Examples :
 (i) This is the lady who encouraged me.
 (ii) This is the book which I mentioned.

  (Here, lady and book are the Antecedent of ‘who’ and 
‘which’.)

  (;gk¡ lady vkSj book ‘who’ vkSj ‘which’ ds Antecedents gSaA)

 NOTE
Relative Pronouns okD; ;k okD; ds va'kksa dks Conjunction dh 
Hkk¡fr tksM+rs gSaA vr% bUgsa Conjunctive Pronouns Hkh dgk tkrk gSA

  Who, What, That, Which, Whose are the examples of 
Relative Pronouns.

  fuEukafdr rkfydk Relative Pronouns ds fofHkUu :i n'kkZrh gSµ

Case

Who Which That What
used for 
Persons

used for 
animals 

and things

used for 
all genders

used for 
things only

Nominative Who Which That What
Possessive Whose Whose, of

Which
of what

Objective Whom Which That What

  RULES   
 USES OF RELATIVE PRONOUN :
  (1) Who, Whose, Whom : budk iz;ksx izk;% thfor O;fDr;ksa/

izkf.k;ksa ds fy, fd;k tkrk gSA

Examples :
(i) The student who is diligent succeeds in the 

examination.
(ii) This is the boy whose book was lost.
(iii) The candidate whom they had called for interview 

has not appeared yet.

   NOTE
Whose dk iz;ksx dHkh&dHkh futhZo oLrqvksa lifeless things ds 
fy, fd;k tkrk gSA

Examples :
(i) The words whose print is in bold letters are to be 

understood.
(ii) The article whose title you mentioned is very 

informative.

  (2) Which dk iz;ksx futhZo oLrqvksa ;k i'kqvksa ds fy, ,dopu 
;k cgqopu esa gksrk gSA
Examples :
(i) This is the house which is made of stone.
(ii) The horse which he bought a day before is an 

Arabian one.

  (3) What dk iz;ksx oLrqvksa ds fy, gksrk gS vkSj lnk ,dopu esa 
iz;qDr gksrk gSA

Examples :
(i) What cannot be cured must be endured.
(ii) What is one men’s meat is another man’s poison.

  (4) That dks Adjective dh Superlative Degree ds ckn who 
vkSj which dh izkFkfedrk esa yxk;k tkrk gSA
Example :
Gandhi was the simplest man that ever lived in this century.

   NOTE
Sometimes that is used in place of who, whom or which.
dHkh&dHkh who, whom ;k which ds LFkku ij that dk iz;ksx 
fd;k tkrk gSA

Examples :
(i) Uneasy lies the head that wears a crown.
(ii) I have procured the book that you told me about.
(iii) That is the boy that I told you of.
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  (5) Who, whom vkSj which dh izkFkfedrk esa that bu 'kCnksa 
ds ckn iz;ksx gksrk gS % all, same, only, none, any, nothing 
vkfnA

Examples :
(i) All that glitters is not gold.
(ii) There is none that does not praise Dr. Radha-

krishnan.

  (6) That Interrogative Pronouns Who or What ds ckn 
iz;qDr gksrk gSA

Example :
What is it that you want ?

  (7) The Relative Pronoun and its Antecedent number, 
gender vkSj person esa ,d:i gksuk pkfg,A

Examples :
(i) The man who works hard succeeds.
(ii) The men who work hard succeed.
(iii) I who am your leader must be heard.
(iv) They who harm others are not good.

 POSITION OF THE RELATIVE PRONOUN :
  (8) Relative Pronoun vius Antecedent ds fudVre gksuk 

pkfg,A

Example :
The boy who topped in the examination was awarded by 
the Principal.

 OMISSION OF THE RELATIVE PRONOUN :
  (9) Relative Pronoun tc Objective Case esa gksrk gS rks izk;% 

mls NksM+ fn;k tkrk gSA

Examples :
(i) This is the house Sohan built.
(ii) I am monarch of all I survey. 

   dkO; esa dHkh&dHkh Nominative Case esa Relative Pronoun 
NksM+ fn;k tkrk gSA

Example :
‘Tis’ distance lends enchantment to the view.

 OMISSION OF THE ANTECEDENT :
  (10) Sometimes the Antecedent of a Relative Pronoun is 

left out.
   dHkh&dHkh Relative Pronoun dk Antecedent NksM+ fn;k 

tkrk gSA

Examples :
(i) (He) Who steals my purse steals trash.
(ii) (He) Who laughs last laughs best.
(iii) (Those) Whom the gods love die young. 

 COMPOUND RELATIVE PRONOUNS :
  (11) Pronouns such as Whoever, Whose, Whosoever, 

Whichever, Whichsoever, Whatever, Whatsoever 
Compound Relative Pronoun dgykrs gSaA budk viuk dksbZ 
Antecedent ugha gksrk D;ksafd ;s vius vki esa iw.kZ gksrs gSaA

Examples :
(i) Whoever eats our salt should be faithful to us.
(ii) Go whichever way you like. 

Important Questions
Direction [Q. No. 1-20] : Choose the correct 
alternative	and	fill	in	the	blanks	in	the	following	
sentences :
 1. Either Kamla or Girija forgot to take 

............ purse.
  (A) her (B) hers
  (C) Their (D) Them
 2. .................., .................. and ................ 

have to visit the exhibition.
  (A) You, he, I (B) He, you, I
  (C) I, he, you (D) He, I, you
 3. It was ................. whom you met last 

night.
  (A) My (B) Me
  (C) I (D) Mine
 4. All............glitters is not gold.
  (A) the (B) that
  (C) same (D) these
 5. The jury agreed in...........opinion.
  (A) their (B) its
  (C) his (D) her
 6. Rich is the girl ............ book is with me.
  (A) who (B) whose
  (C) whom (D) which

 7. How long have you and Sheelu known 
............. ?

  (A) one another (B) each other
  (C) everyone (D) None of these
 8. We have two telephone operators, ...........

of them do you want ?
  (A) who (B) whom
  (C) which (D) what
 9. The more you read this book the more 

you will like ............ .
  (A) that (B) that book
  (C) it (D) this book
 10. Between you and .............. he is a rouge.
  (A) I  (B) him
  (C) mine (D) ours
 11. .................. of the three candidates are 

fit for the post.
  (A) Neither (B) No
  (C) None (D) Either
 12. Gandhiji taught us that one should 

respect the religions of others as much 
as ................ own.

  (A) his (B) their
  (C) her (D) one’s

 13. ............... wins this civil war, there will 
be little rejoicing at the victory.

  (A) Whichever (B) Whoever
  (C) Whatever (D) Wherever
 14. This book is mine and that is ..............
  (A) of you (B) your
  (C) your’s (D) yours
 15. He is the friend ............. I trust most.
  (A) him (B) whom
  (C) which (D) who
 16. As the bare mountains turned green, the 

people found ............ looking forward 
to spring.

  (A) they (B) them
  (C) their (D) themselves
 17. ................. can be no excuses this time, 

students.
  (A) They’re (B) They
  (C) Their (D) There
 18. Our teacher encouraged .................

setting the poem to music. 
  (A) he (B) he’s
  (C) his (D) him
 19. Was it ................ who got injured in an 
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accident this morning.
  (A) him (B) he
  (C) his (D) None of these
 20. Due to ............... being a newcomer, I 

was unable to get a house suitable for 
my wife and me.

  (A) me (B) mine
  (C) my (D) our
 21. ...............should not waste.............

money.
  (A) One, one (B) One’s one
  (C) One, ones (D) One, one’s
 22. Every day and every night brings...........

own duty.
  (A) Its (B) His
  (C) Her (D) Theirs
 23. He sings better than............... .
  (A) Me (B) I
  (C) Mine (D) Myself
 24. He and I have learnt .............. lesson by 

heart.
  (A) My (B) His
  (C) Our (D) Their
 25. ..........., ............ and ........... have 

confessed our fault.
  (A) I, you, he (B) I, he, you
  (C) You, I, he (D) You, he, I

Direction [Q. Nos. 2 to 35)
Choose the corect collective noun for the 
given blank.
 26.  The boys gathered a bundle of ............
  (A) sticks (B) people   

(C) beads (D) houses
  (Q. No. 26 to 35) : 
 27. Over by the railroad tracks, there was a 

heap of ............
  (A) houses (B) flowers
  (C) stairs (D) stones
 28. In the distance, the onlookers could see 

a fleet of...........
  (A) players (B) insects
  (C) stairs (D) ships 
 29. As she looked up, she saw a flight of 

............
  (A) planes (B) insects
  (C) clouds (D) stairs
 30. The flock of ............ stayed together.
  (A) sheep (B) blankets
  (C) ships (D) cows
 31. A swarm of ............ gathered around the 

swamp.
  (A) sheep (B) birds
  (C) insects (D) cows
 32. A crowd of ............ lined up to see what 

was happening.
  (A) cows (B) sheep
  (C) people (D) birds

 33. There was a long row of ............ near 
the beach.

  (A) cows (B) insects
  (C) stairs (D) houses
 34. The herd of ............ ran through the 

forest.
  (A) people (B) birds
  (C) deer (D) crows
 35. In the water world show, we saw many 

different schools of ............
  (A) birds (B) cattle 
  (C) fish  (D) beads

Direction [Q. Nos. 36 to 50)
In the questions given below, some of the 
sentences have grammatical or idiomatic 
errors and some don't. Find out which part 
of the sentence has an error. If there is no 
mistake, the answer is ‘No error’.
 36. The  soldiers  had  to  carry  (A)/ their 

equipments on their (B)/ backs for 
miles. (C)/ No error (D)

 37. Five enemy aircrafts (A)/ have been shot 
down (B)/ over the coast. (C)/ No error 
(D)

 38. I’ve sent off for the detail (A)/ of a job 
I saw (B)/ advertised in the paper. (C)/ 
No error (D)

 39. Every week our French teacher(A)/ 
gives us a list of (B)/  vocabulary to 
learn. (C)/ No error (D)

 40. My father always (A)/ brings home two 
(B)/ dozens apples. (C)/ No error (D)

 41. Unfortunately the new (A)/ scissor I 
have purchased (B)/  are blunt. (C)/ No 
error (D)

 42. Without a doubt the sceneries  (A)/ in 
Kashmir (B)/ is extremely lovely. (C)/ 
No error (D)

 43. I am a vegetarian and (A)/ thankfully I 
love (B)/ fruits and vegetables. (C)/ No 
error (D)

 44. Though he is still (A)/ in his twenties, 
his (B)/ hairs has gone grey. (C) / No 
error (D)

 45. I can count (A)/ three grey hairs (B)/ on 
my moustache. (C)/ No error (D)

 46. This sturdy building (A)/ has been made 
out of (B)/ bricks and mortar. (C)/ No 
error (D)

 47. He ran an amazing (A)/ ten-miles-race 
and (B)/ bagged the trophy. (C)/ N o 
error (D)

 48. Finally, the (A)/ summer vacations are 
(B)/ quite near. (C)/ No error (D)

 49. He badly needs (A)/ two pair (B)/ of 
boots (C)./ No error (D)

 50. He narrated (A)/ the story superbly (B)/ 
in great details. (C)/ No error (D)

Direction [Q. Nos. 51 to 65)
Choose	the	correct	alternative	and	fill	in	
the blanks in the following sentences :
 51. ........... live in flocks.
  (A) Sheeps (B) Sheep
  (C) The sheep (D) A sheep
 52. He is suffering from ........... .
  (A) measles (B) measle
  (C) the measle (D) a measle
 53. Where are my ........... kept ?
  (A) the spectacles (B) spectacle  

(C) spectacles (D) a spectacles
 54. His ............. are grey.
  (A) hairs (B) hair
  (C) the hair (D) a hair
 55. A building made of ........... and ........... 

is strong.
  (A) brick, stone
  (B) a brick, the stone
  (C) bricks, stones
  (D) the brick, the stone
 56. The ........... attended the meeting.
  (A) Commander-in-chiefs
  (B) Commander-in-chief
  (C) Commanders-in-chief
  (D) Commanders-in-chiefs
 57. A ............... note was found by me on 

the road.
  (A) five-rupees (B) five
  (C) five-rupee (D) rupees
 58. Rahul studies in a ........... school.
  (A) boys (B) boy
  (C) boy's (D) boys'
 59. She was very helpful. She gave me some 

very useful .......... .
  (A) advices (B) advice
  (C) advisary (D) advices’
 60. These five children are her ............. .
  (A) offspring (B) offsprings
  (C) an offspring (D) the offspring
 61. She has learnt the ............ by heart.
  (A) alphabetically
  (B) alphabets
  (C) alphabet
  (D) alphabetism
 62. The ............. highly applauded the 

presentation of the play.
  (A) audience (B) audience’
  (C) audiences (D) none
 63. It is undesirable to carry heavy ........... 

in this old age.
  (A) luggage (B) luggages
  (C) a luggage (D) the luggages
 64. The romantic .............. is subjective in 

nature.
  (A) poetries (B) poetry
  (C) poems (D) poetrys
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 65. My ............ is appearing for High School 
examination.

  (A) sister-in-law's
  (B) sisters-in law
  (C) sister-in-law
  (D) sister-in-laws

Answers with Explanation
 1. (A) her 2. (A) you, he, I
 3. (C) I 4. (B) that
 5. (B) its 6. (B) whose
 7. (B) each other 8. (C) which
 9. (C) it 10. (B) him
 11. (C) None 12. (D) one’s
 13. (B) Whoever 14. (D) yours
 15. (B) whom 16. (D) themselves
 17. (D) There 18. (C) his
 19. (B) he 20. (C) my
 21. (D) One, one’s
 22. (D) their 23. (B) I
 24. (C) our
 25. (B) I, he and you

 26. (A) 27. (D) 28. (D) 
 29. (D) 30. (A) 31.  (C) 
 32.  (C) 33. (D) 34.  (C) 

 35. (C)

 36. (B) ‘equipments’ osG LFkku ij ‘equipment’ 
dk iz;ksx mfpr gksxkA 

 37. (A) ‘aircrafts’ osG LFkku ij ‘aircraft’ dk 
iz;ksx gksxkA

 38. (A) ‘detail’ osG LFkku ij ‘details’ dk iz;ksx 
gksxkA

 39. (D) No error
 40. (C) ‘dozens’ osG LFkku ij ‘dozen’ dk iz;ksx 

gksxkA

 41. (B) ‘scissor’ osG LFkku ij ‘scissors’ ;k ‘pair 
of scissors’ dk iz;ksx gksxkA

 42. (A) ‘sceneries’ osG LFkku ij ‘scenery’ dk 
iz;ksx gksxkA

 43. (C) ‘fruits’ osG LFkku ij ‘fruit’ dk iz;ksx 
gksxkA

 44. (C) ‘hairs’ osG LFkku ij ‘hair’ dk iz;ksx gksxkA

 45. (D) No error
 46. (C) Replace ‘bricks’ osG LFkku ij ‘brick’ 

dk iz;ksx gksxkA

 47. (B) ‘ten-miles-race’ osG LFkku ij ‘ten-
mile-race’ dk iz;ksx gksxkA 

 48. (B) ‘vacations are’ osG LFkku ij ‘vacation 
is’ dk iz;ksx gksxkA

 49. (B) ‘pair’ osG LFkku ij ‘pairs’ dk iz;ksx gksxkA

 50. (C) ‘details’ osG LFkku ij ‘detail’ dk iz;ksx 
gksxkA

 51. (B) Sheep
 52. (A) measles
 53. (C) spectacles
 54. (B) hair
 55. (C) bricks and stones
 56. (C) commanders-in-chief
 57. (C) five-rupee
 58. (D) boys’
 59. (B) advice
 60. (A) offspring
 61. (C) alphabet
 62. (A) audience
 63. (C) luggage
 64. (B) poetry
 65. (C) sister-in-law

rr
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1.

a, b
20 500 

 a
b

a b
a b

2.

a : b :: c : d
a c
b d

3.

I. a : b :: c : d 
a  d = 
b  c = 

=
ad bc

II. : a b = ab
III. a, b, c 

1. A B 6 : 5 
44 8 

(A) 7 : 6 (B) 6 : 5
(C) 4 : 3 (D) 8 : 7

2. 12.60
2
3 21 0.6

(A)
1 1:
2 3 (B) 2 : 3

(C) 3 : 2 (D) 3 : 5
3. 1 : 2

: 3

(A) 2 (B)
2
3

(C) 3 (D)
3
2

4. 5 : 3

400
5

(A) 96 (B) 56
(C) 48 (D) 24

5.  234 A, B C 
1
2 : 

1
3 : 

1
4

2 : 3 : 4 

(A) A,  52 (B) B,  35

(C) A,  56 (D) C,  50

6. 58 
4 : 9 

9 : 16 

(A) 40 (B) 29

(C) 28 (D) 50

7. A B 
68·4

71·2 
70 

A B 

(A) 15 : 6 (B) 3 : 7
(C) 4 : 3 (D) 3 : 4

8.
(A) a, b, c, d

a × d = b × c
(B) a, b, c, d ac = bd
(C) a : b b : a
(D) a, b, c

b2 = ac

1
a : b :: c : x

x = b c
a


x

IV. a : b :: c : x x

b ax
x = b2/a

V.

, a c
b d : ac

bd

A : B = 3 : 5 B : C = 4 : 7 A : B : C 

:
A
B : 3

5 ,
B
C  : 4

7

B 


A
B  = 3

5
4
4 ,

B
C  = 4

7
5
5


A
B  = 12

20 ,
B 20
C 35


 A : B : C = 12 : 20 : 35

Unit - III
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9. a : b = 4 : 5, b : c = 6 : 9, c : d = 15 :
19, a : b : c : d
(A) 8 : 10 : 15 : 19
(B) 10 : 11 : 15 : 19
(C) 8 : 9 : 15 : 19
(D) 19 : 15 : 6 : 8

10.
0.07 

(A) 50 : 7 (B) 5 : 7

(C) 7 : 50 (D) 1 : 14

11. X Y 5 : 4 
3 : 2 

 1600 X

(A)  3600 (B)  5000
(C)  4000 (D)  1600

12. 2500
1400 

(A) 11 : 14 (B) 10 : 15

(C) 14 : 25 (D) 25 : 14

13. X : Y =3 :4 Y : Z =8 : 9 
X : Y : Z

(A) 9 : 7 : 6 (B) 6 : 8 : 9

(C) 6 : 9 : 7 (D) 8 : 9 : 6

14.  :  = 7 : 3 
2

2 2–
xy y
x y

(A)
3
4 (B)

4
3

(C)
3
7 (D)

7
3

15. A : B : C = 2 : 3 : 5 
B C

A :

C A
B  : 

A B
C

(A) 4 : 7 : 1 (B) 12 : 7 : 3

(C) 4 : 7 : 3 (D) 4 : 7 : 13

16.  :  =  :  =  :  = 2 : 3 (  +
 + ) : (  +  + )

(A) 1 : 3 (B) 1 : 2

(C) 2 : 3 (D) 3 : 2

17. 6, 7, 15 17 

(A) 6 (B) 5

(C) 4 (D) 3

18. A = B 
4
5 B = C 

5
2

A : C 

(A) 1 : 2 (B) 2 : 1

(C) 2 : 3 (D) 1 : 3

19. A 
133 %
3 = B 1.5 = C 

1
8

A : B : C 

(A) 24 : 2 : 9 (B) 2 : 9 : 24

(C) 9 : 2 : 24 (D) 9 : 24 : 2

20. (3  – ) : (  + 5 ) = 5 : 7, (  + ) :

(  – ) 

(A) 2 : 3 (B) 3 : 2

(C) 3 : 1 (D) 1 : 3

21. , (  –

)3 : (  – )3

(A) 3 : 3 (B) 2 : 2

(C) 2 : 2 (D) 3 : 3

22. 629 : 329 

(A) 329 (B) 629

(C) 229 (D)

23. 2 : 7 : 11 

(A) 16°, 56°, 88°

(B) 18°, 63°, 99°

(C) 20°, 70°, 90°

(D) 25°, 175°, 105°

24. 20%

50% 

(A) 2 : 5 (B) 4 : 5

(C) 6 : 7 (D) 3 : 5

25. 1000 A B 3 : 2

A 

(A) 400 (B) 500

(C) 600 (D) 800

26.  :  :  = 1 : 2 : 4 

2 2 25 p q r

(A) 5 (B) 2

(C) 5 (D) 4

27. A B 4 : 5 B C

2 : 3 A 800

C 

(A) 1000 (B) 1200

(C) 1500 (D) 2000

28. 1 : 2 : 3 

126 

(A) 2, 4, 3 (B) 1, 2, 3

(C) 3, 6, 9 (D) 4, 8, 12

29.  1050 1500 

1 50 

(A) 600 (B) 750

(C) 800 (D) 900

30. A, B, C 1040 

14 

16 22 C

(A) 540 (B) 280

(C) 440 (D) 320

1. (D) A, B  = 6 : 5
 = 44 

 A = 
6

11  × 44

= 24 

 B = 44 – 24

= 20 

8 

A = 32 

B = 28

 = 32 : 28 8 : 7

2. (B)   12·60 
2
3

= 12·60 × 
2
3

=  8·40
 21 0·6 = 21 × 0·6

=  12·60

= 
8·4

12·6  = 
2
3

= 2 : 3
3. (A) = 180°

= 1 : 2 : 3

= 
3

1 2 3  × 180°

= 
3
6  × 180° = 90°
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= 90° × 180

= 2
4. (C)  5x

 3x
 5x = 400

 x =  80

 = 3x = 3 × 80
=  240

  5 

 5 = 
240
5  = 48

5. (C) A, B, C 

=
1 1 1: :
2 3 4  = 6 : 4 : 3

A, B C 
= 2 : 3 : 4

 A 

=
6

13 × 234 – 
2
9 × 234

=
28

13 9 × 234 =  56

B =
4

13 × 234 – 
3
9 × 324

=
–3

13 9 × 234 =  (– 6)

C =
3

13 × 234 – 
4
9 × 234

= – 25 × 2 = –  50
A 

 56 
6. (A) = 4 : 9 : 16

4x, 9x 16x

4x + 9x + 16x = 58
 x = 2

= 4x + 16x = 20x
= 20 × 2 = 40

7. (D) A B 
x y

...
68·4 71·2

( )
x y

x y = 70

 x × 68·4 + y × 71·2 = 70x + 70y
 y (71·2 – 70) = x (70 – 68·4)

 1·2 × y = x × 1·6
       x : y  = 1·2 : 1·6 3 : 4

8. (B) a, b, c, d ac = bd
9. (A)  a : b = 4 : 5, b : c = 6 : 9, c : d = 15 : 19

a b c   :      :   
4   :   5
         6   :   9
a : b : c = 24 : 30 : 45

a   b   c   d:   :   :   
24  :  30  :  45

15  :  19
 a : b : c : d = 360 : 450 : 675 : 815

= 8 : 10 : 15 : 19

10. (C) = 
7

100  × 
2
1  = 

7
50

11. (C) x 5a 3b
Y 4a 2b

5a – 3b = 1600 ...(i)
4a – 2b = 1600 ...(ii)

(i) (ii) 

a = 800

X = 5a
= 5 × 800 =  4000

12. (A)
= 2500

 

= 1400


= 2500 – 1400
= 1100



= 1100 : 1400
= 11 : 14

13. (B) X : Y= 3 : 4 Y : Z = 8 : 9
 X : Y : Z = 3 × 8 : 4 × 8 : 4 × 9

= 24 : 32 : 36
= 6 : 8 : 9

14. (A)
x
y = 

7
3 ...(1)

2

2 2–
xy y
x y

2

2

1

– 1

x
y

x
y

= 2

7 101
3 3

49 – 97 – 1 93

=
10 9 3
3 40 4

15. (B) A : B : C =  2 : 3 : 5

B + C
A : 

C + A
B  : 

A + B
C

A = 2,B = 3 C = 5 

3 5
2 : 

5 2
3  : 

2 3
5

= 
74 : :1
3  = 12 : 7 : 3

16. (C) =  =  = 2

=  =  = 3
(  +  +  ) : (  +  + )

= [  (2) +  (2) +  (2)] : [  (3) + 
(3) +  (3)]

= 2 (  +  + ) : 3 (  +  + )
= 2 : 3

17. (D)


6
7

x
x

=
15
17

x
x

 (6 + ) (17 + ) = (15 + ) (7 + )
 102 + 6  +17  + 2

= 105 + 15  + 7  + 2

 23  – 22 = 105 – 102
 = 3

18. (B) A = B 
4
5

B = C 
5
2

A = 
4B
5

A = 
4B
5

B = 
5C
2

B = 
5
2 C

(1) 

A = 
4 5 C
5 2

(1) 

A = 2C

A
C = 

2
1

A : C = 2 : 1

19. (C) A 
1

33 %
3

=  B 1.5

=  C 
1
8
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100A
3 100 =  

1B ×1.5 C
8


A
3 =  

15B C
10 8

 A
3

=  
B C
2 8
3

 A : B : C = 
23 : :8
3

= 9 : 2 : 24

20. (C)
3 –

5
x y

x y = 
5
7

 21  – 7 = 5  + 25

 16 = 32


x
y = 

32
16

x
y = 

2
1

–
x y
x y = 

2 1
2 – 1

= 3 : 1

21. (D) , 

: : : :

a
b = 

b
c  = 

=  = 

3

3
–

–

a b

b c
= 

3

3
–

–

bk b

ck c

= 
33

33
– 1

– 1

b k

c k

= 

3
3

a
b k

bc
k

= 
3

3
a
b

 = 3 : 3

22. (C) 629 : 329 = 

29
6
3  = 229

23. (B) 2 + 7 + 11 180°
20° 180°

1° 
180º 9º
20



2 9 × 2 = 18°

7 9 × 7 = 63°

11 9 × 11 = 99°

24. (B)
120
100  : 

150
100 = 12 : 15

 =  4 : 5

25. (C) A = 
3 ×1000

3 2
= 3 × 200 = 600

26. (A) 2 2 25 p q r

= 2 2 25 1 2 4

= 5 4 16

= 25  = 5

27. (C) A   :   B     :      C
 4   :   5

 2     :      3

4 × 2  : 5 × 2 : 5 × 3

A : B : C = 8 : 10 : 15

C =
15 × 800
8  = 1,500

28. (C) , 2

3

2 + (2 )2 + (3 )2 = 126

 2 (1 + 4 + 9) = 126

 2 =
126
14

 = 9

 = 3

= , 2 3

= 3, 2 × 3

3 × 3

= 3, 6, 9

29. (D)

= 1500 – 

1(1500 – ) ×1 + ×
2

x x = 1050

 1500 – +
2
xx = 1050

 – 2
x

= 1050 – 1500

– 2
x

= – 450

= 900

30. (C) 14 : 16 : 22 = 7  :  8  : 11

C =
11 ×1040

7 8 11

=
11 ×1040
26

= 440
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HkkSfrd foKku
v/;k;

1
1. HkkSfrd foKku dk lkekU; ifjp; 
(General Introduction of Physics)

ßHkkSfrd foKku] foKku dh og 'kk[kk gS ftlesa æO; (Matter), ÅtkZ 
(Energy) rFkk budh vU;ksU; fØ;kvksa o lEcUèkksa dk vè;;u fd;k tkrk gSA

2. ;kaf=dh 
(Mechanies)

I. HkkSfrd jkf'k;k¡ (Physical Quantities)

 nqfu;k esa tks Hkh oqGN ekiuh; gS] HkkSfrd jkf'k gSA

 ;g jkf'k nks izdkj dh gksrh gSaµ

(i) vfn'k jkf'k (Scalar Quantities)µblesa osGoy ifj.kke gksrk gS] 
fn'kk ugha_ tSlsµæO;eku (mass), ?kuRo (Density), bR;kfnA

(ii) lfn'k jkf'k;k¡ (Vector Quantities)µblesa fn'kk o ifj.kke 
nksuksa gksrs gSa_ tSlsµfoLFkkiu (Displacement), osx (Velocity), 
bR;kfnA

II. ek=d (Unit)

fdlh jkf'k osG ekiu osG funsZ'k ekud dks ek=d (Unit) dgrs gSaA 
ek=d nks izdkj osG gksrs gSaµ

(i) ewy ek=d (Fundametal Unit)

(ii) O;qRiUu ek=d (Derived Unit)

(i) ewy ek=dµ;s fdlh nwljh jkf'k ij fuHkZj ugha djrs gSa_ 
tSlsµyEckbZ] æO;eku] le;A

lkr ewy ek=d (Seven Fundamental Units)

jkf'k ek=d dk uke laosGr

yEckbZ (length) ehVj (meter) m

æO;eku (mass) fdyksxzke (kilogram) kg

le; (time) lsd.M (second) s

fo|qr èkkjk (electric current) ,fEi;j (ampere) A

rki (temperature) osGfYou (kelvin) K

T;ksfr rhozrk (luminous intensity) dSf.Myk (candela) cd

inkFkZ dh ek=k (amount of 
substance)

eksy (mole) Mol

uksVµlrr~ ;kaf=dh esa izfrcy (Stress) ls vk'k; bdkbZ {ks=Qy ij 
vkjksfir ml vkUrfjd cy ls gS tks nwljs d.kksa }kjk vius iM+kslh 
d.kksa ij yxk;k tkrk gSA

(ii) O;qRiUu ek=dµ;s ewy ek=dksa dh lgk;rk ls O;ä fd;s tkrs 
gSa_ tSlsµRoj.k] osx] vkosx bR;kfnA

dk;Z ;k ÅtkZ twy J

Roj.k eh-@ls-2 m/s2

nkc ikLdy Pa

III. ek=d i¼fr;k¡ (Unit Systems)

HkkSfrd foKku ds vUrxZr 3 i¼fr;ksa dk iz;ksx fd;k tkrk gSµ

(i) CGS i¼fr (lseh&xzke&lsd.M i¼fr)

(ii) FPS i¼fr (QqV&ikm.M&lsd.M i¼fr)

(iii) MKS i¼fr (ehVj&fdyksxzke&lsd.M i¼fr)

[kxksyh; nwfj;ksa ds ekiu

l		izdk'k o"kZ (Light Year)

  izdk'k }kjk fuokZr esa ,d o"kZ esa r; dh x;h dqy nwjh ,d izdk'k 
o"kZ dgykrh gSA

 1 izdk'k o"kZ = 9.467 × 1015 eh-

  vukSipkfjd :i ls [kxksyh; nwjh dks O;Dr djus ds fy, izdk'k o"kZ 
dk iz;ksx djrs gSaA

l		[kxksyh; bdkbZ (Astronomical Unit)

  ;g Hkh nwjh dk ek=d gSA i`Foh vkSj lw;Z ds chp dh ek/; nwjh 
[kxksyh; bdkbZ dgykrh gSA

1 [kxksyh; ek=d = 1.496 × 101 ehVj

l		ikjlsd (Parsec)

  ;g nwjh ekius dh lcls cM+h bdkbZ ekuh tkrh gSA

1 ikjlsd = 3.26 × 1016 eh-

1 ikjlsd = 3.26 izdk'k o"kZ

  ikbjfgfy;ksehVj dk iz;ksx lksyj jsfM,'ku dks ekius gsrq fd;k tkrk gSA

l		lkFkZd eku ;k vad (Significant Figures)

  fdlh jkf'k dh eki ds ,sls vad] tks ekid ;a= dh ;FkkFkZrk ds vUrxZr 
ml jkf'k ds eku dks O;Dr djrs gSa] lkFkZd vad dgykrs gSaA

  mnk- :   98.76 esa lkFkZd vadksa dh la[;k 4 gS] rFkk 0.00530725 esa 
    lkFkZd vadksa dh la[;k 6 gSA

lkekU; tkudkjh
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l		lekaxrk dk fl¼kUr (Principle of Homogenity)
  lekaxrk ds fl¼kar ds vuqlkj izR;sd in dk ek=d vkSj foek leku 

gksrk gSA

l		jsfM;u (Radian)
  og dks.k] tks o`Ùk dh f=T;k ds cjkcj pki ds }kjk o`Ùk ds dsUæ ij 

cukrk gS] jsfM;u dgykrk gSA

l		LVsjsfM;u (Steradian)
  ?ku dks.k dk og eku tks xksys ds i`"B ds ml Hkkx }kjk ftldk 

{ks=Qy xksys dh f=T;k ds oxZ ds cjkcj gksrk gS] xksys ds dsUæ ij 
cuk;k tkrk gS] LVsjsfM;u (sr) dgykrk gSA

egRoiw.kZ ek=d@bdkbZ

l		QqV
  FPS i¼fr esa yEckbZ ;k nwjh dk ek=d QqV gSA 1 QqV esa 12 bap ;k 

30.48 lseh- ;k 0.304 ehVj gksrs gSaA

l		bap
  yEckbZ ;k nwjh dk ek=d gSA 1 bap esa 2.54 lseh- vkSj 1 ehVj esa 

39.37 bap gksrs gSaA

1 lsaVhehVj = 0.01 ehVj ;k 0.39 bap

l		ekbØkWu
  ekbØksehVj dks ekbØkWu Hkh dgk tkrk gSA bls ‘m’ (E;w) ls n'kkZrs gSaA 

1 ekbØkWu (ekbØksehVj) = 10–6 ehVjA

l		,aXLVªkWe
  vR;Ur NksVh nwjh ekius dk ek=d gSA rjaxnS/;Z dks lkekU;r% ,aXLVªkWe 

esa O;Dr djrs gSaA bldks Å ls n'kkZrs gSaA 1 ,aXLVkWe = 10–10 ehVjA

l		cSjy 

  cSjy ,d [kkyh csyukdkj daVsuj gksrk gS] ftldk vk;ru yxHkx 
159 yhVj gksrk gSA dPpk rsy (Crude Oil) ekius esa lkekU;r% cSjy 
dk mi;ksx fd;k tkrk gSA

l		eksy
  fdlh inkFkZ dh og ek=k] ftlesa ml inkFkZ ds vo;oksa (v.kq ;k 

ijek.kq ;k vk;u) dh la[;k] dkcZu (C-12) ds 0.012 fdxzk- esa 
mifLFkr ijek.kqvksa dh la[;k ds cjkcj gksrh gS] eksy dgykrh gSA

  pw¡fd C-12 ds 0.012 fdxzk- esa ijek.kqvksa dh la[;k 6.023 × 1023 
gksrh gS] vr% ,d eksy] inkFkZ dh og ek=k gS ftlesa mlds vo;oh 
rRoksa dh la[;k 6.023 × 1023 gksA bl la[;k dks gh ,oksxSMªks 
fu;rkad ;k ,oksxSMªks la[;k dgrs gSaA

l		MkWClu
  ok;qeaMy ds m/okZ/kj LraHk esa mifLFkr fdlh xSl dh ek=k ekius dh 

bdkbZ gSA ok;qeaMyh; vktksu dh ek=k dks MkWClu esa O;Dr djrs gSaA

l		D;wlsd
  ;g izokg ekius dh bdkbZ gS ;g D;wfcd QhV izfr lsdsaM (Cubic 

Feet Second) dk laf{kIr :i gSA lkekU;r% ufn;ksa ds ty izokg 
dks D;wlsd esa O;Dr djrs gSaA

l		ckj
  ncko ekius dk ek=d gSA 1 ckj = 100,000 ikLdy vFkok 100 

fdyks ikLdy (;g orZeku esa leqæry ij ok;qeaMyh; nkc ds 
yxHkx cjkcj gSA)

l		twy
  ;g dk;Z o ÅtkZ nksuksa dk ek=d gSA

l		FkeZ
  ;g Å"ek dk ek=d gS tks ‘thm’ izrhd fpÊ ls n'kkZ;k tkrk gSA ;g 

100,000 fczfV'k FkeZy ;wfuV ds lerqY; gSA

l		dwykWe
  fo|qr vkos'k dk ek=d gSA

l		oksYV
  foHkokarj dk ek=d gSA

l		vkse (Ω)
  fo|qr izfrjks/k dks ^vkse* esa O;Dr djrs gSaA

l		okWV
  'kfDr dk SI ek=d gS tks twy@lsdsaM ds cjkcj gksrk gSA

l		esxkokWV
  ;g fo|qr dsUæksa esa mRikfnr fctyh dh ek=k ekius dh bdkbZ gSA ,d 

esxkokWV 106 okWV ds cjkcj gksrk gSA

l		gkWlZ ikoj (v'o 'kfDr)
  ;g 'kfDr ekius dk ek=d gSA cM+s ;a=ksa ,oa ehVjksa dh 'kfDr gkWlZ ikoj 

esa O;Dr dh tkrh gSA 1 gkWlZ ikoj = 746 okWVA
l		fdyksokWV ?kaVk
  ÅtkZ dh ,d bdkbZ gSA 1 fdyksokWV ?kaVk dk eku 3.6 esxktwy ds 

cjkcj gksrk gSA

l		eSd
  vfr rhoz pky ekius dh bdkbZ gSA fdlh ek/;e esa /ofu dh pky dks 1 

eSd dgk tkrk gSA eSd ls vf/kd pky dks lqijlksfud (Supersonic) 
rFkk 5 eSd ls vf/kd pky dks gkbijlksfud (Hypersonic) pky 
dgk tkrk gSA rhozxkeh ok;q;ku vkSj yM+kdw foekuksa dh xfr dks ̂ eSd* 
ls O;Dr djrs gSaA

lksukj (Sonar Sound Navigation and Ranging)

   ;g ijkJO; rjaxksa ds mi;ksx ls leqæ ds Hkhrj fdlh oLrq dh fLFkfr 
Kkr djus esa lgk;d midj.k gSA iuMqfCc;ksa ds ukSogu esa mi;ksx 
fd;k tkrk gSA

l		ukWV

  leqæh tgkt dh xfr ekius dh bdkbZ gSA ,d leqæhehy izfr ?kaVk 
pky dks ukWV dgk tkrk gSA
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jMkj (RADAR : Radio Detection and Ranging)

   ;g lw{e rjaxksa ds mi;ksx ls fdlh oLrq dh fLFkfr irk yxkus dk 
dk;Z djrk gSA ok;q;kuksa ds ifjpkyu gsrq gokbZ vM~Mksa ij iz;ksx 
fd;k tkrk gSA

l		fjDVj Ldsy (Richter Scale)

  Hkwdaih; rjaxksa dh rhozrk ekius dh bdkbZ gSA

æO;eku ds vU; ek=d

  1 vkSal (Ounce-oz) = 28.35 xzke

  1 ikmaM (Pound-lb) = 16 vkSal ;k 453.52 xzke ;k 0.453 fdxzk-

  1 fdxzk- = 1000 xzke (2.205 ikmaM)

  1 fDoaVy = 100 fdxzk-

  1 fefVªd Vu = 1000 fdxzk-

nwjh ds vU; ek=d

  1 ehy (Mile) = 1609.344 ehVj 

    = 1.60934 fdeh-

  1 leqæh ehy (Nautical Mile) = 1852 ehVj = 1.852 fdeh-

  1 [kxksyh; bdkbZ (AU) = 1.495 × 1011 ehVj

le; ds vU; ek=d

  1 paæekl = 4 lIrkg ;k 28 fnu (yxHkx)

  1 lkSekl = 30 fnu ;k 31 fnu Qjojh esa 28 ;k 29 fnu

  1 yhi o"kZ = Qjojh esa 29 fnu] o"kZ esa 366 fnu

 cSjksehVjµok;qeaMyh; nkc dks ekius dk ;a= gSA blesa vyx-vyx 
æo] tSlsµty] ikjk ;k gok dk iz;ksx fd;k tkrk gSA lk/kkj.kr% ikjs 
dk iz;ksx vf/kd izpfyr gSA

ekid ;a= vuqiz;ksx

vkWfM;ksehVj /ofu dh rhozrk ekius esaA

vksMksehVj okgu }kjk r; dh xbZ nwjhA

vYVhehVj Å¡pkbZ ekius esaA

vkWDlSuksehVj ikS/kksa dh o`f¼ ekius esaA

yDlehVj izdk'k rhozrk ekius esaA

ySDVksehVj nw/k dk lkisf{kd ?kuRo ;k 'kq¼rk ekius esaA

gkbMªksehVj rjy inkFkks± dk lkisf{kd ?kuRo ekius esaA

gkbxzksehVj gok dh vkæZrk ekius esaA

eSuksehVj xSlksa dk nkc ekius esaA

xSYosuksehVj fo|qr /kkjk dh mifLFkfr tk¡pus esaA

vehVj fo|qr /kkjk ekius esaA

ekid ;a= vuqiz;ksx

,uheksehVj ok;q xfr ekius esaA

oksYVehVj foHkokarj ekius esaA

flLeksxzkQ Hkwdai dh rhozrk ekius esaA

FkekZehVj rki ekius esaA

ikbjksehVj mPp rki ekius esaA bls fofdj.k rkiekih Hkh dgrs 
gSaA 1500°C ls vf/kd rki ekius esa mi;ksx fd;k 
tkrk gSA

dSjsVehVj Lo.kZ dh 'kq¼rk ekius esaA

LVsFkksLdksi ân; dh /ofu lquus esaA

fLQXukseSuksehVj jDr pki ukius esaA

QSnksehVj leqæ dh xgjkbZ ukius esaA

VSdksehVj Revolutions per minute (RPM) ekius dk ;a=A

ikbjgsfy;ksehVj lkSj fofdj.k ekius esaA

QksuksehVj /ofu dh rhozrk ekius dk ;a=

LisDVªksghfy;ksxzkQ lw;Z dh QksVksxzkQh dk midj.k

dfMZ;ksxzke ân; xfr ekiu gsrqA

ikWyhxzkQ >wB dk irk yxkus okyk ;a=A

cksyksehVj rkieku esa ifjorZu dh eki }kjk Å"eh; rFkk 
fo|qr pqEcdh; fofdj.k ekius esa mi;ksx fd;k 
tkrk gSA

l	[kxksyh; bdkbZ (Astronomical Unit-A.U.)µlw;Z vkSj i`Foh ds 
chp dh ek/; nwjh ^[kxksyh; bdkbZ* dgykrh gSA

  1 A.U. = 1.495 × 1011 ehVj
l	izdk'k o"kZ (Light Year)µ,d izdk'k o"kZ fuokZr esa izdk'k }kjk 

,d o"kZ esa pyh x;h nwjh gSA
  1 ly = 9.46 × 1015 ehVj
l	ikjlsd (Parsec)µ;g nwjh ekius dh lcls cM+h bdkbZ gSA
  1 ikjlsd = 3.08 × 1016 ehVj

IV. foek,¡ (Dimensions)

fdlh HkkSfrd jkf'k dh foek,¡ os ?kkrsa (Powers) gksrh gSa ftUgsa ml 
jkf'k osG ek=d dks O;ä djus osG fy, ewy ek=dksa ij p<+krs gSaA

HkkSfrd jkf'k;ksa dh foek,¡ fy[kus osG fy, yEckbZ] æO;eku] le; 
rFkk rki osG ewy ek=dksa dks Øe'k% L, M, T rFkk q ls izn£'kr 
djrs gSaA

mnkgj.kµ{ks=Qy dh foek [Mº L2 Tº]  rFkk

vk;ru dh foek [Mº L3 Tº] gksrh gSA

nwjh (Distance)
fdUgha nks fcUnqvksa ds chp dh txg ds lkaf[;d ekiu dks nwjh dgrs 
gSa] bldk ljy eryc ;g gS fd ;s fcUnqvksa ds chp ds iFk dh 
yEckbZ dk eki gksrk gSA S.I. iz.kkyh esa nwjh dh ekiu ehVj esa ekih 
tkrh gSA
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egÙoiw.kZ HkkSfrd jkf'k;ksa osG foeh; lw=
(Dimensional Formula of Important Quantities)

jkf'k (Quantities) fuxeu lw= (Derivation Formula) foeh; lw= (Dimensional Formula)

l {ks=Qy yEckbZ × pkSM+kbZ L × L = L2 ⇒ [Mº L2 Tº]

l vk;ru ya- × pkS- × Å- L × L × L = L3 ⇒ [Mº L3 Tº]

l vkisf{kd ?kuRo 
inkFkZ dk ?kuRo
ij ty dk ?kuRo4”C

M/L

M/L

3

3
= 1⇒ [Mº Lº Tº]

l pky nwjh@le; L/T = [Mº L1T–1]

l osx
foLFkkiu

le;kUrjky
L/T ⇒ [Mº L1 T–1]

l laosx (Momentum) æO;eku × osx M × L

T
 ⇒ [M1 L1 T–1]

l Roj.k
osx ifjorZu
le;kUrjky

L/T

T
 ⇒ [Mº L1 T–2]

l cy æO;eku × Roj.k M × LT–2 ⇒ [M1 L1 T–2]

l dk;Z (Work) cy × foLFkkiu [M LT–2] [L] = [M L2T–2]

l 'kfä (Power) ;k lkeF;Z
dk¸kZ
le;

[ ]

[ ]

ML T

T

2 2−
= [ML2 T–3]

l ?kuRo (Density)
æO;eku
vk;ru

[ ]

[ ]

M

L3
= [ML–3T°]

l xfrt ÅtkZ (Kinetic Energy)
1

2  
(æO;eku) × (osx)2 [M] [LT–1]2 =[ML2T–2]

l xq#Roh; fLFkfrt ÅtkZ (Gravitational  
     Potential Energy)

æO;eku × xq#Roh; Roj.k × nwjh [M] [LT–2][L] = [ML2T–2]

l nkc (Pressure)
 

cy
{ks=Qy

[

[ ]

MLT ]

L

2

2

−
= [ML–1T–2]

l vkosx (Impulse) cy × le; [MLT–2] [T] = [MLT–1]

l cy vk?kw.kZ (Torque) cy × nwjh [MLT–2] [L] = [ML2 T–2]

l izfrcy (Stress)
cy

{ks=Qy

[ ]

[ ]

MLT

L

2

2

−
= [ML–1 T–2]

l foÏfr (Strain)
yEckbZ esa o`f¼

izkjfEHkd yEckbZ
[L]

[L]
= [Lº] vr% foÏfr dh dksbZ foek ugha gksrhA

l izR;kLFkrk xq.kkad 
izfrcy
foÏfr

[ML–1 T–2]

l i`"B ruko (Surface Tensions)
cy

yEckbZ
[ ]MLT

[L]

2−
 = [MT–2]
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jkf'k (Quantities) fuxeu lw= (Derivation Formula) foeh; lw= (Dimensional Formula)

l xq#Rokd"kZ.k fu;rkad G (Gravitational  
     Constant)

cy nwjh
æO;eku æO;eku

×

×

2 [ ] [ ]

[ ] [ ]

MLT L

M M

� �
�

2 2

[M–1 L3T–2]

l ¥Lizx dk cy&fu;rkad (Force-constant)
vkjksfir cy
yEckbZ esa o`f¼

[

[ ]

MLT ]

L

2−
= [MT–2]

l vko`fÙk (Frequency)
1

vkoÙkZdky
[T–1]

l dks.kh; osx (Angular Velocity)
dks.k
le;

[L°]

T[ ]
= [T–1]

l dks.kh; Roj.k (Angular Acceleration)
dks.kh; osx

le;
[T ]

T

1−

[ ]
= [T–2]

l tM+Ro vk?kw.kZ (Moment of Inertia) æO;eku × (nwjh)2 [M] [L2] = [ML2]

l dks.kh; laosx (Angular Momentum) tM+Ro&vk?kw.kZ × dks.kh; osx [ML2] [T–1] = [ML2 T–1]

V.	 xfr (Motion)
 le; osG lkFk fdlh oLrq osG lkis{k (Relatively), fdlh fudk; 

(Body) dh fLFkfr (Position) ;k LFkku esa gkssus okys ifjorZu dks 
xfr (Motion) dgrs gSaA

VI.	pky (Speed)

 dksbZ oLrq ,dkad le; (Unit time) esa ftruh nwjh r; djrh gS] mls 
mldh pky dgrs gSaA

pky = 
nwjh
le;  

ek=d % eh-@ls-

VII.	osx (Velocity)

 fdlh oLrq osG æO;eku dh nj dks ;k ,d fuf'pr fn'kk esa izfr 
lsd.M oLrq }kjk r; dh x;h nwjh dks osx dgrs gSaA

  osx = foLFkkiu
le; vUrjky  

ek=d % eh-@ls-

VIII.	laosx (Momentum)

 vxj fdlh oLrq osG æO;eku dks mlosG osx ls xq.kk dj nsa] rks 
xq.kuQy ml oLrq dk laosx dgykrk gSA

  laosx = æO;eku × osx
  P = mv

 ek=d fdxzk- ehVj@lsd.M
IX.	 Roj.k (Acceleration)
 fdlh xfr'khy oLrq osG osx esa ,d lsd.M esa gksus okyh o`f¼ vFkkZr~ 

osx ifjorZu dh èkukRed nj dks Roj.k dgrs gSaA

  Roj.k = osx ifjorZUk
le; vUrjky

  ek=d = fdxzk&ehVj@lsoG.M ;k U;wVu lsoG.M

X. U;wVu osG xfr fo"k;d fu;e (Newton’s Laws of Motion)

(i)	U;wVu dk xfr dk izFke fu;e (Newton’s First Law of 
Motion)µß;fn dksbZ oLrq fojke voLFkk esa gS] rks og fojke 
voLFkk esa gh jgsxh vkSj ;fn og ,d leku pky ls lhèkh js[kk 
esa py jgh gS] rks og oSls gh pyrh jgsxh] tc rd fd ml ij 
dksbZ cká cy yxkdj mldh orZeku voLFkk esa ifjorZu u 
fd;k tk,AÞ bls xSyhfy;ks dk fu;eÞ ;k ^tM+Ro dk fu;e* 
(Law of Intertia) Hkh dgrs gSaA

 mnkgj.kµ

 Bgjh gqbZ eksVj ;k jsyxkM+h osG vpkud py iM+us ij mlesa cSBs 
;k=h ihNs dh vksj fxj iM+rs gSa] D;ksafd ;kf=;ksa osG 'kjhj dk 
fupyk Hkkx xkM+h osG lkFk pyus yxrk gS] ijUrq 'kjhj dk Åij 
okyk Hkkx tM+Ro osG dkj.k fojkekoLFkk esa gh cuk jgrk gSA

(ii)	U;wVu dk xfr dk f}rh; fu;e (Newton’s Second Law 
of Motion)µßfdlh oLrq osG laosx&ifjorZu dh nj ml oLrq 
ij vkjksfir cy osG vuqØekuqikrh gksrh gS rFkk laosx ifjorZu 
vkjksfir cy dh fn'kk esa Hkh gksrk gSAÞ

  cy = æO;eku × Roj.k
  F = ma

 mnkgj.kµ

 fØosGV f[kykM+h rsth ls vkrh gqbZ xsan dks dSp djrs le; vius 
gkFkksaa dks xsan osG osx dh fn'kk esa xfreku dj ysrk gS rkfd pksV 
de yxsA

(iii)	U;wVu dk xfr dk r`rh; fu;e (Newton’s Third Law of 
Motion)µßizR;sd fØ;k dh izfrfØ;k foijhr fn'kk esa gksrh 
gSAÞ bls fØ;k&izfrfØ;k dk fu;e Hkh dgk tkrk gSA
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 mnkgj.kµ

 cUnwd ls xksyh pykus okys dks ihNs dh vksj èkDdk yxukA

 dks.kh; laosxµfdlh d.k ds jSf[kd laosx dk ?kw.kZu v{k ds 
lkis{k vk?kw.kZ] d.k dk dks.kh; laosx dgykrk gSA ;g ,d 
lfn'k jkf'k gSA bldk ek=d fdxzk eh2@lsd.M gSA 

 dks.kh; laosx laj{k.k dk fu;e

 cká cy vk?kw.kZ ds vHkko esa] fdlh fi.M vFkok fudk; dk 
fdlh ?kw.kZu v{k ds ifjr% dks.kh; laosx fu;r jgrk gSA

l	 laosx laj{k.k dk fu;e (Law of Conservation of  
Momentum)µß;fn d.kksa osG fdlh lewg ;k fudk; ij dksbZ 
cká cy ugha yx jgk gS] rks ml fudk; dk oqGy laosx fu;r 
jgrk gS vFkkZr~ VDdj osG igys vkSj ckn dk laosx cjkcj gksrk 
gSAÞ bl dFku dks gh laosx laj{k.k dk fu;e dgrs gSaA

 cy (Force)µcy] æO;eku ds lkFk oLrq dk ,d ijLij 
fØ;k gS] tks oLrq ds osx dks cnyus dk dkj.k curk gSA bls 
fdlh fo'ks"k oLrq dks /kdsyus ;k [khapus ds :i esa ifjHkkf"kr 
fd;k tk ldrk gSA cy ,d lfn'k jkf'k gS ftldk vFkZ gS fd 

blesa ifjek.k vkSj fn'kk nksuksa gksrs gSaA ftl fn'kk esa cy yxk;k 
tkrk gS og ml cy dh fn'kk ds :i esa tkuk tkrk gSA bldk 
S.I. ek=d U;wVu gSA C.G.S. iz.kkyh esa cy dh bdkbZ Mkbu 
gSA

l	 cy dk vkosx (Impluse of Force)µtc dksbZ cM+k cy 
fdlh oLrq ij FkksM+s le; osG fy, dk;Z djrk gS] rks cy rFkk 
le; vUrjky osG xq.kuQy dks ml cy dk vkosx dgrs gSaA

       vkosx =  cy × le; vUrjky = laosx ifjorZu

XI. ?k"kZ.k cy (Force of Friction)
fdlh oLrq dh xfr dk fojks/k djus okyk cy ?k"kZ.k cy gksrk gSA ;g 
rhu izdkj dk gks ldrk gSµ

(i) LFkSfrd ?k"kZ.k (Static Friction)
(ii) lihZ ?k"kZ.k (Sliding Friction)
(iii) yksVfud ?k"kZ.k cy (Rolling Friction)
?k"kZ.k cy osG dkj.k gh dksbZ euq"; lhèkk [kM+k jgrk gSA ,oa ?k"kZ.k cy 
de gksus ij ge osGys osG fNyosG ,oa cjlkr osG fnuksa esa fpduh lM+d 
ij fQly tkrs gSaA ?k"kZ.k lEidZ 'kfDr dk mnkgj.k gSA

XII. vfHkosGUæh; cy (Centripetal Force)
o`Ùkh; xfr djrs d.k ij]  o`Ùk osG osGUæ dh vksj yxus okyk cy 
vfHkosGUæh; cy dgykrk gSA

  vfHkosGUæh; cy = æO;eku × vfHkosGUæh Roj.k

  F = m

r

υ2

tgk¡ m = fi.M dk nzO;eku v = osx] r =  o`Ùkkdkj iEi dh f=T;k

mnkgj.kµlw;Z ds pkjksa vksj xzgksa dh xfr vfHkdsUæh; cy 
(Centripetal force) ds dkj.k gh lEHko gksrs gSaA jksM ;k jsy ifjiFk  
ij oØksa dk >qdko vfHkdsUæh cy iznku djus ds fy, fn;k tkrk gSA

XIII. vidsUæh; cy (Centrifugal Force)

;g vfHkdsUæh; cy ds foijhr (vFkkZr~ dsUæ ls ckgj dh vksj) 
gksrk gSA

mnkgj.kµeFkkuh] nwèk ls eD[ku vyx djus okyh e'khu rFkk ok¥'kx 
e'khu (Washing machine) dk vidsUæ 'kks"k.k (Centrifugal 
driver) vidsUæ cy ds fl¼kUr ij dk;Z djrs gSaA

XIV. cy vk?kw.kZ (Moment of Force)

cy }kjk ,d fi.M dks ,d v{k ds ifjr% ?kqekus dh izo`fÙk dks cy 
vk?kw.kZ dgrs gSaA

 cy vk?kw.kZ dk ek=d =
cy dk ek=d × nwjh dk ek=d = U;wVu ehVj

l	 cy vk?kw.kZ ,d lfn'k jkf'k gS] bldk S.I. ek=d ^U;wVu 
ehVj* gksrk gSA

mnkgj.kµ

(1) ?kjksa eas vkVk ihlus dh pDdh eas gRFkk dhy ls nwj yxk;k tkrk 
gS rkfd ?kqekus ds fy, de tksj yxkuk iM+sA

(2) ikuh fudkyus okys gS.M iEi dk gRFkk yEck gksrk gSA

XV. xq#Ro dsUæ (Centre of Gravity)

fdlh oLrq dk xq#o dsUæ] og fcUnq gS tgk¡ oLrq dk leLr Hkkj dk;Z 
djrk gS] pkgs oLrq ftl fLFkfr eas j[kh tk,A

oLrq dk Hkkj xq#Ro dsUæ ls Bhd uhps dh vksj dk;Z djrk gSA

fdlh oLrq dks LFkk;h lUrqyu eas cus jgus ds fy, xq#Ro dsUæ ls 
gksdj tkus okyh ÅèokZèkj js[kk oLrq ds vk/kkj ls gksdj xqtjuh 
pkfg,A

?kuRo
	 l ßfdlh inkFkZ ds bdkbZ vk;ru esa inkFkZ dh ftruh ek=k 

mifLFkr jgrh gS mls ml inkFkZ dk ?kuRo dgrs gSaAÞ

?kuRo = 
inkFkZ dk æO¸keku
inkFkZ dk vk¸kru

  bls izk;% r ls lwfpr djrs gSaA rFkk r = 
M

V
  bldk SI ek=d fdyksxzke izfr ?kuehVj ;k kgm–3 rFkk CGS 

ek=d xzke izfr ?ku lsaVhehVj gksrk gSA ?kuRo vfnl jkf'k ls 
ikuh dk ?kuRo 4°C ij izk;% 1g cm–3 ;k 1000 kg m–3 gksrk 
gSA

	 l leqæ ls ikuh ds mPp ?kuRo dh otg ls gSA

 vkisf{kd ?kuRo

	 l fdlh inkFkZ ds ?kuRo ,oa izkekf.kd inkFkZ ds ?kuRo ds vuqikr 
dks ml inkFkZ dk vkisf{kd ?kuRo dgrs gSaA

vkisf{kd ?kuRo = 
fdlh inkFkZ dk ?kuRo

izkekf.kd inkFkZ dk ?kuRo

	 l bldh dksbZ bdkbZ ugha gksrh gS D;ksafd ;g nks leku jkf'k;ksa dk 
vuqikr gSA
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	 l fdlh æo ds ?kuRo ;k vkisf{kd ?kuRo ds ekius okys ;U= dk 
gkbMªksehVj dgrs gSaA

	 l d.k dk vkdkj eq[;r% lek/kku vkSj lfu?k"kZ.k ds }kjk de gks 
tkrk gSA

	 l ckny vkdk'k esa fuXu ?kuRo ds dkj.k gh rSjrs gSaA

3. dk;Z] lkeF;Z vkSj ÅtkZ 
(Work, Power and Energy)

I. lkeF;Z vFkok 'kfDr (Power)
 dk;Z djus dh nj dks 'kfDr dgrs gSaA bldk ek=d twy izfr lsd.M 

(J/s) ;k okV (W) gksrk gSA

 'kfDr (P) = dk;Z (W)/le; (t)

l	 ;g ,d vfn'k jkf'k (Scalar Quantity) gSA
l	 1 H.P. (v'o 'kfDr) 746 okV ds cjkcj gksrh gSA

II. dk;Z (Work)
 dk;Z rHkh lEiUu gqvk ekuk tkrk gS tc fdlh oLrq ij cy yxrk gS 

vkSj oLrq cy dh fn'kk esa foLFkkfir gksrh gSA dk;Z ,d vfn'k jkf'k 
gS] bldk ek=d twy gSA

 dk;Z =  cy × cy dh fn'kk esa foLFkkiu

III. ÅtkZ (Energy)

 fdlh fi.M osG dk;Z djus dh {kerk mlesa fufgr ÅtkZ }kjk gksrh gSA 
ÅtkZ ,d vfn'k jkf'k gS] bldk ek=d twy gSA

ÅtkZ nks izdkj dh gksrh gSµ

(i) xfrt ÅtkZ

(ii) fLFkfrt ÅtkZ

(i) xfrt ÅtkZ (Kinetic Energy)µfdlh fi.M dh xfr osG 
dkj.k dk;Z djus dh {kerk xfrt ÅtkZ dgykrh gSA

 
(K. E) gksxh = 1

2
2mv

(ii) fLFkfrt ÅtkZ (Potential Energy)µfdlh fi.M esa mldh 
fLFkfr osG dkj.k tks ÅtkZ gksrh gS mls mldh fLFkfrt ÅtkZ 
dgrs gSaA tSlsµck¡/k cukdj bdV~Bk fd;s x;s ikuh dh ÅtkZ] 
?kM+h dh pkch esa lafpr ÅtkZ ruh gqbZ ¥Lizx vkfnA

  P. E. = mgh 

 tgk¡ m = æO;eku

   g = xq#Rotfur Roj.k

   h = Å¡pkbZ

 fLizaxµtc ge fdlh fLizax dks nckrs ;k [khaprs gSa rks ;g okil 
viuh ewy voLFkk esa vk tkrh gSA bldk dkj.k gS fd fLizaax esa 
fLFkfrt ÅtkZ fo|eku gksrh gSA fLizax dks fLFkfrt ÅtkZ% tc fdlh 
fLizax dks nck;k tkrk gS ;k [khapk tkrk gS rks NksM+rs gh ;g fLizax 

viuh ewy voLFkk esa okil vk tkrh gS ;g fLiazx esa fo|eku fLFkfrt 
ÅtkZ ds dkj.k gksrk gSA fLizax tSls izR;kLFk inkFkZ gd ds fu;e dk 
ikyu djrs gSaA

l	ÅtkZ laj{k.k dk fu;e (Law of Conservation of Energy)µÅtkZ 
dk u rks fuekZ.k gksrk gS vkSj u gh fouk'kA ÅtkZ dk dsoy ,d :i 
ls nwljs :i esa :ikUrj gksrk gSA

ÅtkZ dk :ikarj.k djus okys midj.k

midj.k ÅtkZ dk :ikarj.k

Mk;useks ;kaf=d ÅtkZ dks fo|qr ÅtkZ esa

cSVjh jklk;fud ÅtkZ dks fo|qr ÅtkZ esa ifjorZu

fo|qr eksVj fo|qr ÅtkZ dks ;kaf=d ÅtkZ esa

ekbØksQksu /ofu ÅtkZ dks fo|qr ÅtkZ esa

ykmMLihdj fo|qr ÅtkZ dks /ofu ÅtkZ esa

fo|qr cYc fo|qr ÅtkZ dks izdk'k vkSj Å"ek ÅtkZ esa

lksyj lsy lkSj ÅtkZ dks fo|qr ÅtkZ esa

eksecÙkh jklk;fud ÅtkZ dks izdk'k ,oa Å"ek ÅtkZ esa

fo|qr ghVj fo|qr ÅtkZ dks m"eh; ÅtkZ esa

tyrk gqvk dks;yk jklk;fud ÅtkZ dks m"eh; ÅtkZ esa

izdk'k fo|qr lsy izdk'k ÅtkZ dks fo+|qr ÅtkZ esa

fo|qr lsy jklk;fud ÅtkZ dks fo|qr ÅtkZ esa

flrkj ;kaf=d ÅtkZ dks /ofu ÅtkZ esa

fo.M Vjckbu xfrt ÅtkZ dks ;kaf=d ÅtkZ esa

QksVks lsy izdk'k ÅtkZ dks fo|qr ÅtkZ esa ifjorZu

fo|qr lsyµfo|qr lsy ,d ,slh ;qfDr gS ftlesa jklk;fud ÅtkZ dk 
:ikUrj.k fo|qr ÅtkZ esa gksrk gS rFkk ;g ifjiFk esa fo|qr /kkjk dk izokg 
yxkrkj cuk;s j[kus ds fy, fo|qr okgd cy mRiUu djrk gSA lsy 
eq[;r% nks izdkj ds gksrs gSaA

1. izkFkfed lsy] 2. f}rh;d lsy

1. izkFkfed lsyµ,sls lsy ftudk mi;ksx djus ds ckn muesa mifLFkr 
fo|qr jklk;fud rRo jklk;fud fØ;k ds ckn nksckjk dk;Z ds ;ksX; 
ugha jgrs gSaA

2.  f}rh;d lsyµ,sls lsy ftUgsa mi;ksx djus ds ckn iqu% vkosf'kr dj 
ckj&ckj dk;Z esa fy;k tk lds f}rh;d lsy dgykrs gSaA fo|qr lsy 
esa yhfFk;e] lhlk] dSMfe;e vkfn dk bLrseky fd;k tkrk gSA

4. xq#Rokd"kZ.k  
(Gravitation)

l	 xq#Rokd"kZ.k cy osG fl¼kUr dk izfriknu U;wVu us 1686 bZ- esa fd;k] 
FkkA
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I. U;wVu dk xq#Rokd"kZ.k dk fu;e (Newton’s Law of 
Gravitation)

U;wVu osG vuqlkj] ßxq#Rokd"kZ.k dk cy fi.Mksa osG æO;eku osG xq.kuQy 
dk lekuqikrh rFkk muosG chp dh nwjh osG oxZ dk O;qRØekuqikrh 

(Inversely proportional) gksrk gSAÞ F = G M M1 2
2r

 tgk¡ G = 6.67  

×
 
10–11 NM2/kg gSA

II. xq#Roh; Roj.k (Gravitation Acceleration)

l	 xq#Ro cy osG dkj.k mRiUu Roj.k dks xq#Roh; Roj.k 
(Acceleration due to gravity) dgrs gSaA bls ‘g’ ls O;Dr 
fd;k tkrk gSA g dk eku 9.8 m/sec2 gksrk gSA

III. ‘g’ osG eku esa ifjorZu (Change of the Value of ‘g’)

l	 Hkweè; js[kk (Equator ) ls èkqzo (Pole) (i`Foh dh lrg ij) dh 
vksj tkus ij ‘g’ osG eku esa Øe'k% o`f¼ gksrh gS rFkk ;g èkqzoksa 
(Poles) ij egÙke (Maximum) gksrk gSA Hkwe/; js[kk ij g dk 
eku U;wure gksrk gSA

l	 i`Foh dh lrg ls Åij tkus ;k uhps vkus ij ‘g’ osG eku esa 
deh vkrh gSA

IV.  fy¶V esa fi.M dk Hkkj (Weight of a Body in Lift)
l	 Hkkjghurk (Weightlessness) og fLFkfr gS ftlesa fi.M dks 

vius Hkkj dk vuqHko ugha gksrk gSA eqDr :i ls fxjrs gq, fi.M 
dk Roj.k xq#Roh; Roj.k osG cjkcj gksus osG dkj.k dksbZ fi.M 
Hkkjghurk dh fLFkfr eglwl djrk gSA

l	 ;fn dksbZ O;fDr fy¶V ls ,dleku Roj.k ls Åij tk jgk gks 
rks mls c<+s gq, Hkkj  dk vuqHko gksrk gS] tcfd uhps vkus ij 
mldk Hkkj ?kVk gqvk izrhr gksrk gSA ;fn ,dleku Roj.k ls uhps 
vk jgs fy¶V dh Mksj rksM+ nh tk, rks fi.M Hkkjghu gks tkrk gSA

l	 fdlh Ïf=e mixzg esa cSBk O;fDr Hkkjghurk dk vuqHko djrk 
gSA

V. Ikyk;u osx (Escape Velocity)
l	 og U;wure osx ftls izkIr djus osG ckn dksbZ fi.M i`Foh osG 

xq#Roh; {ks= osG ckgj pyk tkrk gS vkSj i`Foh ij ykSVdj 
ugha vkrk gS] mls iyk;u osx (Escape Velocity) dgrs gSaA 
i`Foh ij fdlh oLrq dk iyk;u osx 11.2 km/s gksrk gSA

l
	 (VE) = 2gR  

VI. dSiyj dk fu;e (Kaplar’s Law)
dSiyj us [kxksyh; izs{k.kksa osG vkèkkj ij xzgksa dh xfr osG ckjs esa 
fuEufyf[kr rhu fu;e izfrikfnr fd;sA ;Fkkµ

(i) izR;sd xzg lw;Z osG pkjksa vksj ,d nh?kZ o`Ùkkdkj d{kk 
(Elliptical Orbit) esa ifjØe.k (Revolution) djrk gS 
ftlosG ,d Qksdl ij lw;Z gksrk gSA

(ii) izR;sd xzg dh {ks=h; pky fu;r jgrh gS vFkkZr~ lw;Z ls xzg 
dks feykus okyh js[kk cjkcj le; esa cjkcj {ks=Qy r; 
(Sweep) djrh gSA

(iii) fdlh xzg osG ifjØe.k dky (T) dk oxZ ml xzg dh lw;Z ls 

vkSlr nwjh (r) osG ?ku (cube) osG vuqØekuqikrh gksrk gSA 

vFkkZr~ T2 ∝ r3 vFkkZr~ lw;Z ls vfèkd nwj osG xzgksa dk ifjØe.k 

dky Hkh vfèkd gksrk gSA

5. nkc  
(Pressure)

izfr ,dkad {ks=Qy ij yxus okys cy dks nkc dgrs gSaA bldk ek=d 

U;wVu@ehVj2 ;k ikLdy gksrk gSA ;g ,d vfn'k jkf'k gSA

 P = F

A

ok;qe.Myh; nkc i`Foh ds okrkoj.k ds Hkhrj dk nkc gS] vFkkZr~ lkekU; 
'kjhj ij ok;qe.My }kjk yxk;k x;k nkc] ok;qe.Myh; nkc dgykrk gSA 
bls cSjksehVj dk nkc Hkh dgk tkrk gSA ekud okrkoj.k (1 atm) 1013.25 
mbar ds :i esa ifjHkkf"kr nkc dh ,d bdkbZ gS] tks 760 feyhehVj ikjk 
LrHk ds cjkcj gksrk gSA

I.	 ikLdy dk fu;e (Pascal’s Law)

 fdlh æo osG {kSfrt ry esa fLFkr lHkh fcUnqvksa ij lHkh fn'kkvksa 

esa cjkcj nkc yxrk gSA gkbMªksfyd fy¶V (Hydraulic lift) ,oa 
gkbMªksfyd czsd (Hydraulic break) ikLdy osG fu;e ij dk;Z djrs 

gSaA

l	 cSjksehVj ekSle osG iwokZuqeku rFkk ok;qe.Myh; nkc ekius esa 

lgk;d gksrk gSA

cSjksehVj dk ikjk ekSle ij izHkko

,dk,d fxjrk gS vk¡èkh@rwQku

èkhjs&èkhjs fxjrk gS o"kkZ

èkhjs&èkhjs c<+rk gS lkQ ekSle

l	 ok;qeaMyh; nkc dk SI ek=d ckj (Bar) gksrk gSA

 1 ckj = 105 N/m2 

II.	æoksa esa nkc (Pressure in Liquid)

 æoksa osG vUnj fdlh fcUnq ij æo osG dkj.k nkc æo dh lrg ls ml 

fcUnq dh xgjkbZ (h) ] æo osG ?kuRo (d) rFkk Roj.k (g) osG xq.kuQy 

osG cjkcj gksrk gSA

 nkc (P) = h × d × g  

III. æo nkc lEcUèkh ikLdy dk fu;e (Pascal’s Law releted 
to Liquid Pressure)

izFke fu;eµß;fn xq#Roh; izHkko dks ux.; ekuk tk;s] rks lUrqyu 

dh voLFkk esa æo osG Hkhrj izR;sd fcUnq ij ncko leku gksrk gSAÞ

f}rh; fu;eµßfdlh crZu esa cUn æo osG fdlh Hkkx ij vkjksfir 

cy] æo }kjk lHkh fn'kkvksa esa leku ifj.kke esa lapkfjr dj fn;k 

tkrk gSA
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IV. vk£dfeMht dk fl¼kUr (Archimede’s Principle)
fdlh Bksl (solid) oLrq dks fdlh æo esa iw.kZr% ;k va'kr% Mqckus ij 
Bksl osG Hkkj esa deh izrhr gksrh gS rFkk Bksl osG Hkkj esa ;g deh mlosG 
Îkl foLFkkfir (gVk, x,) æo osG Hkkj osG cjkcj gksrh gSA

l	nqXèkekih] gkbMªksehVj] blh fl¼kar ij dk;Z djrs gSaA

,oksxkMªks dk fu;eµbl fu;e ds vuqlkj leku rki o nkc ij 
;fn fdUgha xSlksa dk leku vk;ru fy;k tk;s rks ml leku fuf'pr 
vk;ru dh xSl ds v.kqvksa dh la[;k lHkh ds fy, lekIr gksrh gSA

vkWUdksfVd nckoµvkWUdksfVd ncko ;k dksykbM vkWLeksfVd&izs'kj] 
jDr okfgdkvksa ds IykTek (jDr@rjy) esa izksVhu] fo'ks"k :i ls 
,YC;wfeu }kjk izsfjr vklekfVd ncko dk ,d :i gs] tks ikuh ds 
v.kqvksa dks foLFkkfir djrk gS] bl izdkj ikuh ds v.kqvksa ds lkFk 
,d lkIks{k ikuh ds v.kq dh deh iSnk djrk gSA

6. inkFkks± ds lkekU; xq.k
(General Properties of Matters) 

I. i`"B ruko (Surface Tension)
fdlh æo dk i`"B ruko og cy gS] tks æo osG i`"B ij [khaph x;h dkYifud 
js[kk dh bdkbZ yEckbZ ij js[kk osG yEcor~ dk;Z djrk gSA i`"B ruko 
T = F/l
l	 i`"B ruko dk SI ek=d U;wVu@eh- ;k twy@ehVj2 gksrk gSA

l	 ,d xM~<s esa Hkjs ikuh esa ;fn feV~Vh dk rsy fNM+d fn;k 
tk;s] rks ePNj ej tkrs gSa] ftldk dkj.k gS fd feV~Vh dk 
rsy fNM+dus ls ikuh dk i`"B ruko de gks tkrk gS] ftlls  
Åijh lrg dh f>Yyh VwV tkrh gS vkSj ePNj cSBrs gh Mwc 
tkrs gSaA

II. llatd cy (Cohesive Force)
 ,d gh inkFkZ osG v.kqvksa osG chp dk;Zdkjh vkd"kZ.k cyksa dks llatd 

cy dgrs gSaA

III. vklatd cy (Adhesive Force)
nks fHkUu inkFkks± osG v.kqvksa osG chp yxus okys vkd"kZ.k cy dks 
vklatd cy dgrs gSaA

uksVµnks vkosf'kr vFkok ,d vkosf'kr o nwljh vukosf'kr oLrq ds chp 
yxus okyk cy fLFkj fo|qr cy dgykrk gSA

IV. osGf'kdRo (Capillarity)

osG'kuyh esa æo dk Åij mBuk ;k uhps fxjuk osGf'kdRo dgykrk gSA 
blds izeq[k mnkgj.k fuEu gSaµ

l	 ikSèkksa esa tkbye Ård (xylem tissue) osG }kjk tM+ ls fofHkUu 
Hkkxksa esa ty dk igq¡pukA

l	 QkmUVsu isu (L;kgh okyk isu) dk dk;Z djukA

V. ';kurk (Viscosity)
æo dk og xq.k ftlosG dkj.k æo viuh fHkUu&fHkUu ijrksa esa 
gksus okyh vkisf{kd xfr (Relative velocity) dk fojksèk djrk gSA 
';kurk dgykrk gSA

l	 xk<+s æo dh ';kurk irys æo dh vis{kk vfèkd gksrh gSA

VI. izR;kLFkrk (Elasticity)

ßfdlh inkFkZ dk og xq.k ftlosG dkj.k oLrq fo:id cy osG gVk fy, 

tkus ij viuh iwoZ voLFkk dks iw.kZr% izkIr dj ysrh gS] izR;kLFkrk 

dgykrh gSA bldk S.I. ek=d ikLdy gSA

DokVZ~t lcls vfèkd izR;kLFk rFkk xhyh feV~Vh o ekse (wax) lcls 

vfèkd lq?kV~; oLrq gSA

VII. ?kuRo (Density)

HkkSfrdh esa fdlh inkFkZ ds bdkbZ vk;ru esa fufgr æO;eku dks ml 

inkFkZ dk ?kuRo dgrs gSaA vr% ?kuRo fdlh inkFkZ ds ?kusiu dh 

eki gSA

l lkekU; rki ij ty dks B.Mk djus ij mldk ?kuRo c<+rk gSA 

ysfdu tc ty dk rki 4°C ls uhps fxjus yxrk gS] rks bldk 

?kuRo de gksus yxrk gS] blh izdkj 0°C ls 4°C rd ty dk 

vk;ru ?kVrk gS o ?kuRo c<+ tkrk gS rFkk 4°C ls Åij rki 

esa o`f¼ djus ij ty dk vk;ru c<+ tkrk gSA vr% ty dk 

?kuRo 4°C ij vf/kdre 1000 fdxz eh–3 gksrk gSA vr% 0°C 
ls 4°C rd ty dk vlkekU; izlkj gksrk gS] tcfd 4°C ds 

Åij ds rkiksa ij bldk izlkj lkekU; gksrk gSA

7. ljy vkorZ xfr 
(Simple Harmonic Motion)

I. vkorZ xfr (Periodic Motion)
fdlh fuf'pr le;kUrjky (Time interval) esa dksbZ fi.M ;fn 

viuh xfr dks ckj&ckj nksgjkrk gS rks ,slh xfr dks vkorZ xfr 

dgrs gaSA

II.  nksyu xfr (Oscillatory Motion)
;fn dksbZ fi.M ,d fuf'pr fcUnq osG bèku&mèkj vkorZ xfr 

djrk gS rks ,slh xfr dks dEiu ;k nksyu xfr (Oscillatory 
motion) dgrs gSaA

III. ljy vkorZ xfr (Simple Harmonic Motion)
;fn fdlh dEiu xfr djrs fi.M dk Roj.k (Acceleration), 
foLFkkiu (Displacement) dk lekuqikrh gks rFkk lnSo ekè; fcUnq 

(Mid point) dh vksj fu£n"V gks rks ,slh xfr dks ljy vkorZ xfr 

(Simple harmonic motion) dgrs gSaA

IV.  ljy yksyd osG vkorZ dky osG eku esa ifjorZu (Changes 
in the periodic Time of Pendulum)
l vkorZdky dk eku xehZ osG fnuksa esa  % c<+ tkrk gS

l vkorZdky dk eku tkMs+ osG fnuksa esa % ?kV tkrk gS

l vkorZdky dk eku Å¡pkbZ esa tkus ij % c<+ tkrk gS (g ?kVrk gS)

l vkorZdky dk eku xgjkbZ esa tkus ij % c<+ tkrk gS (g ?kVrk gS)

l vkorZdky dk eku ìFoh osG osGUæ ij % vuUr gks tkrk gS (g = 0)
l vkorZdky dk eku fdlh mixzg osG vUnj % vuUr gks tkrk gS 

(g = 0)



10   |   

V. vko`fÙk (Frequency)

nksyu djus okys fi.M }kjk ,d lsd.M esa fd;s x;s daiuksa dh la[;k 
mldh vko`fÙk dgykrh gSA bldk SI ek=d gV~Zt (Hz) gSA 

vko`fÙk (n)  = 1/T tgk¡ T = vkorZ dky

VI. vk;ke (Amplitude)

ljy yksyd dk viuh ekè; fLFkfr osG ,d vksj vfèkdre 
foLFkkiu vk;ke dgykrk gSA yksyd dk vkorZdky vk;ke ij 
fuHkZj ugha djrkA

mÙkksyd (Lever)

;g ,d lh/kh ;k Vs<+h] n`<+ NM+ gksrh gS] tks fdlh fuf'pr fcUnq ds pkjksa 
vksj LorU=rkiwoZd ?kwe ldrh gSA

mÙkksyd ds rhu eq[; fcUnq gksrs gSaµ

(i) vkyEc (Fulcrum)µvkyEc og fuf'pr fcUnq gS] ftlds pkjksa vksj 
mÙkksyd dh NM+ ?kwe ldrh gSA bls P ls n'kkZ;k tkrk gSA

(ii) vk;kl (Effort)µmÙkksyd ds NM+ ls ftl fcUnq ij cy yxk;k 
tkrk gS] vk;kl dgykrk gSA bls E ls lwfpr djrs gSaA

(iii) Hkkj (Load)µmÙkksyd ds NM+ }kjk tks cks> mBk;k tkrk gS] Hkkj 
dgykrk gSA bls W ls lwfpr fd;k tkrk gSA

mÙkksyd ds izdkjµ;s rhu izdkj ds gksrs gSaµ

 (i) izFke oxZ ds mÙkksydµbl izdkj ds mÙkksyd esa vkyEc (F), vk;kl 
(E) rFkk Hkkj (W) ds chp fLFkr gksrk gSA

 (ii) f}rh; oxZ ds mÙkksydµbuesa Hkkj (W), vkyEc (F) ,oa vk;kl (E) 
ds chp gksrk gSA

  mnkgj.kµuhacw fupksM+us dh e'khu] ljkSrk] Oghy cSjks vkfnA

 (iii) r`rh; oxZ ds mÙkksydµbuesa vk;kl (E), vkyEc (F) ,oa Hkkj (W) 
ds chp gksrk gSA

  mnkgj.kµgy] fpeVk] euq"; dk gkFk vkfnA

  ljy e'khu (Simple Machine)µljy e'khu ,d ,slh ;qfDr 
gksrh gS] tks fdlh lqfo/kktud fcUnq ij ,d cy yxkdj fdlh fn'kk 
vFkok dk;Z dks lEiUu djrh gSA

  mnkgj.kµmÙkksyd] f?kjuh] tSd vkfnA

8. èofu ,oa rjax xfr 
(Sound and Wave Motion)

/ofu ,d izdkj dk dEiu ;k fo{kksHk gS] tks fdlh Bksl] æo ;k xSl ls 
gksdj lapkfjr gksrh gSA /ofu dk osx Bksl esa lcls vf/kd æoksa esa mlls de 
rFkk xSl ls lcls de gksrk gSA fuokZr esa /ofu dk lapj.k ugha gks ldrk 
gSA èofu ;kaf=d rjax gSA ftlds lapj.k ds fy;s ek/;e dh t:jr gksrh 
gSA æo] xSl ,oa IykTek esa /ofu vuqnS/;Z rjax ds :i esa pyrh gS] tcfd 
Bkslksa esa ;g vuqizLFk rjax ds :i esa Hkh lajp.k dj ldrh gSA

l	èofu rjax dh fuEu fo'ks"krk,¡ gksrh gSaµ

t	ijkorZu (Reflection)
t	izfrèofu (Echo)

t	viorZu (Refraction)
t	vuqukn (Resonance)
t	foorZu (Diffraction)
t	rkjRo (Pitch)
t	xq.krk (Quality)
 /ofu dh rhozrk Mslhcy ls ekih tkrh gSA

 vkoklh; {ks= esa Lohdk;Z ekud /ofu rhozrk 55 Mslhcy gS 80 
Mslhcy ls vf/kd /ofu [krjukd /ofu iznw"k.k dgykrh gSA

/ofu ds lzksr rhozrk (dB esa)

lk/kkj.k ckrphr 30-40

tksj ls ckrphr 50-60

Vªd&VªSDVj 90-100

lkbju 110-120

tsV foeku 140-150

e'khuxu 170

felkby 180

I. /ofu rjaxksa ds izdkj (Types of Sound Waves)

(i) JO; rjax (Audible Sound)

ftu ;kaf=d rjaxksa (Mechanical Waves) dh vko`fÙk 
(Frequency) yxHkx 20 gV~Zt (Hz) ls 20 gtkj gV~Zt (KHz) 
osG chp gksrh gS] ge mUgsa èofu (Sound) dh laKk ls vfHkfgr 
djrs gSaA èofu ,d vuqnSè;Z (Longitudinal) rjax gS]

l	 èofu osx dk lcls vfèkd Bksl esa] fQj æo esa rFkk lcls 
de xSl esa gksrk gSA

(ii) voJO; rjax (Infrasonic Waves)

l	 ;s 20 Hz osG uhps dh èofu rjaxsa gSaA

l	 euq"; dh èkM+dusa rFkk HkwdEi dh rjaxsa voJO; rjaxsa gksrh 
gSaA

(iii)	 ijkJO; rjax (Ultrasonic Wave)

l	 20,000 Hz osG Åij dh rjaxksa dks ijkJO; rjax dgrs gSaA

l	 pexknM+ ,oa oqGÙks bl rjax dks fudkyus ,oa lquus dh 
{kerk j[krs gSaA LokLF; {ks= esa MkDVjksa }kjk vYVªklkm.M 
esa bl /ofu dk iz;ksx fd;k tkrk gSA

l	 bu /ofu rjaxksa dh vko`fÙk bruh vf/kd gksrh gS fd bUgsa 
ekuo dku ugha lqu ldrs gSaA

II. rjax xfr (Wave Motion)

l	rjax ,d fo{kksHk (Disturbance) gSA ftlesa ekè;e osG d.k viuh 
ekè; fLFkfr (Mean Position) ls LFkk;h :i ls foLFkkfir gq, 
fcuk ÅtkZ dk lapj.k djrs gSaA

l ;fn rjax lapj.k osG fy, ekè;e vko';d gks rks ,slh rjax dks 

;kaf=d (Mechanical) ;k izR;kLFk (Elastic) rjax dgrs gSa] 
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tcfd ekè;e dh vuqifLFkfr esa Hkh lapfjr gksus okyh rjaxksa dks 

v;kaf=d (Non-mechanical) ;k vizR;kLFk (Non-elastic) 
dgrs gSaA èofu ;kaf=d rjaxksa dk mnkgj.k gS] tcfd izdk'k 

v;kaf=d rjax dkA

l	 ekè;e dh d.kksa osG dEiu dh fn'kk osG vkèkkj ij ;kaf=d rjaxsa 

nks izdkj dh gksrh gSaµvuqizLFk (Transverse) ,oa vuqnSè;Z 

(longitudinal)A

   (i) vuqizLFk rjax (Transverse Waves)µvuqizLFk rjax 

(Transverse Waves) esa nks ikLk&ikl okys Ük`axksa vFkok 

xrks± (troughs) osG chp dh nwjh rjaxnSè;Z dgykrh gS vU; 

'kCnksa esa og rjax] ftlesa ekè;e osG d.k rjax osG pyus 

dh fn'kk osG yEcor~ dEiu djrs gSa] mUgsa vuqizLFk rjax 

dgrs gSa_ tSlsµty dh lrg ij mRiUu rjaxsa rFkk jLlh 

osG ,d fljs dks >Vdk nsus ij mRiUu rjaxsaA

   (ii) vuqnSè;Z rjax (Longitudinal Wave)µog rjax] ftlesa 

ekè;e osG d.k rjax osG pyus dh fn'kk osG lekukUrj 

dEiUu djrs gSa] mUgsa vuqnSè;Z rjax dgrs gSaA tSlsµtc 

,d fLizax ls ,d yksgs osG VqdMs+ ;k ck¡V dks yVdk dj 

FkksM+k uhps [khapdj NksM+ nsrs gSa rks ck¡V osG Åij&uhps 

nksyu djus ij fLizax esa mRiUu lEihMu ,oa fojyu 

(Compression and rarofaction) osG ekè;e ls fo{kksHk 

;k rjax vkxs c<+rk gSA ck¡V osG nksyu dh fn'kk fo{kksHk osG 

lapj.k dh fn'kk lekukUrj gksrh gSA ok;q esa èofu rjaxksa 

dk lapj.k Hkh blh izdkj gksrk gSA èofu vuqnSè;Z rjax dk 

mnkgj.k gSA

 v;kaf=d rjax ;k fo|qr pqEcdh; rjax (Non-Mechanical Or 
Electromagnetic Waves)

oSlh rjaxsa ftlosG lapj.k osG fy, fdlh ekè;e dh vko';drk ugha gksrh 

gS] vFkkZr~ rjaxsa fuokZr esa Hkh lapfjr gks ldrh gSa] mUgsa fo|qr pqEcdh; 

;k v;kaf=d rjax dgrs gSaA lHkh fo|qr pqEcdh; rjaxsa ,d gh pky ls 

pyrh gSa] tks izdk'k dh pky osG cjkcj gksrh gSA

l	tSlsµizdk'k rjaxsa] jsfM;ks rjaxsa] xkek fdj.ksa] vojDr fdj.ksa 

(Infrared rays) rFkk ,Dl&fdj.ksa (X-rays) vkfnA

l	fo|qr pqEcdh; rjaxksa esa fo|qr {ks= rFkk pqEcdh; {ks= ijLij 

yEcor~ ryksa esa dEiUu djrs gSa rFkk fuokZr esa izdk'k dh pky ls 

vkxs c<+rs tkrs gSaA

l	fo|qr pqEcdh; rjaxksa dk rjaxnSè;Z ifjlj 10–14 eh- ls ysdj 104 
ehVj rd gksrk gSA

III. rjax dh fo'ks"krk,¡ (Properties of Waves)

(i) 	ijkorZu (Reflection)µrjaxksa dk fdlh lrg ls Vdjkdj 

iqu% mlh ekè;e esa okil gksuk] ijkorZu dgykrk gSA ;g èofu 

,oa izdk'k nksuksa rjaxksa dh fo'ks"krk gksrh gSA

(ii)	viorZu (Refraction)µ;g rjax dh og fo'ks"krk gS] ftlosG 

dkj.k rjaxsa ,d ekè;e ls nwljs ekè;e eas tkus ij vius ewy 

iFk ls fopfyr gks tkrh gSaA l?ku ekè;e ls fojy ekè;e esa 

tkus ij os vfHkyEc (Normal) dh vksj eqM+ tkrh gSaA ;g Hkh 

nksuksa izdkj dh rjaxksa esa ik;k tkrk gSA

(iii)	foorZu (Diffraction)µ;g rjax dh og fo'ks"krk gS ftlesa 

os fdlh ckèkk osG fdukjksa ij eqM+ tkrh gSaA ;g Hkh vuqizLFk ,oa 

vuqnSè;Z nksuksa izdkj dh rjaxksa esa ik;k tkrk gSA

(iv)	O;frdj.k (Interference)µ;fn nks leku vko`fÙk 

(Frequency) okyh rjaxsa ,d gh fn'kk esa leku osx ls xfr'khy 

gksa rks fdlh fcUnq ij budh rhozrk egÙke rFkk fdlh fcUnq 

ij U;wure gksrh gSA rjax dh bl fo'ks"krk dks O;frdj.k 

(Interference) dgrs gSaA ftl fcUnq ij egÙke rhozrk iSnk gksrh 

gSA mls laiks"kh O;frdj.k (Constructive interference) rFkk 

ftl fcUnq ij U;wure rhozrk gksrh gS mls fouk'kh O;frdj.k 

(Distructive interference) dgrs gSaA ;g Hkh nksuksa izdkj dh 

rjaxksa dh fo'ks"krk gSA lkcqu ds cqycqys dk jaxhu jax blh izHkko 

ds dkj.k gksrk gSA

(v)	èkqzo.k (Polarization)µ;g rjax dh og fo'ks"krk gS] ftlesa 

rjax osG dEiu rjax dh xfr osG yEcor~ ry esa osGoy ,d gh 

fn'kk esa gksrk gSA èkqzo.k osGoy vuqizLFk rjax dh fo'ks"krk gSA

 izdk'k dks vuqizLFk rjax fl¼ djus osG fy, mldk èkqzfor gksuk 

xSl izek.k gSA

l fo|qr pqEcdh; rjaxsaµos rjaxsa ftUgsa lapfjr gksus ds fy, 

ek/;e dh vko';drk ugha gksrh gS mUgsa fo|qr pqEcdh; rjaxsa 

dgrs gSa] vFkkZr~ fo|qr pqEcdh; rjaxsa fuokZr esa Hkh lapfjr gks 

tkrh gSaA fo|qr pqEcdh; rjaxsa izdk'k ds osx ls xfr djrh gSa 

rFkk ;s rjax QksVksu ls feydj cuh gksrh gSaA

xk
ek

fd
j.

ksa

x
fd

j.
ksa

ij
kc

Saxu
h

fd
j.

ksa

v
oj

Dr
fd

j.
ksa

gV
Z~t

fd
j.

ksa

jsf
M
;k

s r
ajx

sa

10±13 10±1110±9 10±7 10±5 10±3 10±1 101 103 105

rjaxnS/;Z (ehVj esa)

7000
6500
6000
5500
5000
4500
4000 }}}}}}

y
ky

ukajxh
ihy

k
gjk
uhy

k
cSaxuh

n`'; izdk'k

fo|qr pqEcdh; rjaxsa



12   |   

fo|qr pqEcdh; rjaxksa dk laf{kIr fooj.k

Ø- 
la-

rjax dk uke vkfo"dkjd rjaxnS/;Z lzksr xq.k rFkk mi;ksx

1. vUrfj{k fdj.ksa  
(Cosmic rays)

csdjsy rFkk 
D;wjh (1896) 10–4 Å rd egkfoLQksV ftlls czãk.M 

cuk gS
ÅtkZ 108 eV ls vf/kd] czãk.M ds v/;;u 
esaA

2. xkek&fdj.ksa   
(g rays)

csdjsy rFkk 
D;wjh (1896)

10–4 Å ls 1Å 
rd

ijek.kqvksa ds ukfHkdksa dk 
fo?kVu gksus ijA

QksVk s zx zkfQd IysV ij jklk;fud fØ;k] 
izfrnhIr] vk;uhdj.k] mPp os/ku&{kerk] 
vkos'k jfgr] dSalj ds bykt ds fy, mi;qDrA

3. ,Dl fdj.ksa  
(X-rays) jksatu (1895) 1Å ls 100Å 

rd
Hkkjh ukfHkd ij rhozxkeh 
bysdVªkWuksa ds Vdjkus ijA

xkek fdj.kksa ds lHkh xq.k] ijUrq os/ku {kerk 
de] x–fdj.k fp=.k dk fpfdRlk ,oa tklwlh 
esa vewY; ;ksxnku] fdLVy&lajpuk ds v/;;u 
esa ;ksxnkuA

4. ijkcSaxuh fdj.ksa  
(Ultra-violet rays) fjVj (1801) 100Å ls 

3900Å rd lw;Z rFkk fo|qr foltZu
xkek fdj.kksa okys lHkh xq.k] ijUrq os/ku {kerk 
cgqr de gksrh gS] izdk'k oS|qr izHkko] dhMs+ 
ekjus rFkk izdk'k la'ys"k.k esa iz;qDrA

5. n`'; fdj.ksa  
(Visible rays) U;wVu (1666) 3800Å ls 

7800Å rd
vk;fur xSl rFkk rki 
nhIr oLrqvksa lsA

izdk'k oS|qr izHkko] QksVksxzkfQd fØ;k] oLrqvksa 
dks ns[kus esa iz;qDr ,dek= fdj.ksaA 

6.

vojDr fdj.ksa   
vFkok Å"eh; rjaxsa 
(Infrared rays or 
thermal Waves)

gj'kSy (1800) 5 ×10–3m ls 
10–6m rd xeZ oLrqvksa ls

Å"eh; izHkko lokZf/kd] jkf= esa QksVksxzfQd 
djus esa rFkk jksfx;ksa dh ¥ldkbZ djus esa iz;qDr 
Vsyhfotu ds nwjLFk fu;a=.k esaA

7.
lw{e vFkok ekbØks 
rjaxsa (Short or 
micro waves)

ekdksZuh (1895) 0.1mm ls 1m 
rd LQqfyax foltZu }kjkA

jMkj esa] mixzgksa rFkk yEch nwjh okys csrkj 
lapkj esa rFkk ekbØksoso vksou esaA 1mm ls 
1m rd dh rjaxksa dks y?kq jsfM;ks rjaxsa ;k gV~Zt 
rjaxssa Hkh dgrs gSaA

8. jsfM;ks rjaxsa  
(Radio Waves) ekdksZuh (1895) 1m ls 100km 

rd nksfyr fo|qr ifjiFkksa }kjk ijkofrZr rFkk foofrZr gksrh gSa] jsfM;ks rFkk T.V. 
ds lapkj.k esaA

9. nh?kZ jsfM;ks rjaxsa  
(Long radio Waves)

ekdksZuh (1895)
100km ls 

10000km rd
nksfyr fo|qr ifjiFkksa }kjkA

ukS&lajpuk (Navigation), iqfyl jsfM;ks rFkk 
izlj.k esa iz;qDr gksrh gSaA

9. Å"ek rFkk rki 
(Heat and Temperature)

I. Å"ek (Heat)

;g og ÅtkZ gS] tks ,d oLrq ls nwljh oLrq esa osGoy rkikarj osG 
dkj.k LFkkukUrfjr gksrh gSA

vUrjkZ"Vªh; SI i¼fr esa Å"ek dk ek=d twy gS] fdUrq oSGyksjh Hkh 
,d vU; ek=d gSA

twy dk fu;eµtwy izHkko (Joule effect) vFkok twy dk fu;e 
(Joule’s law) ls vk'k; vusd HkkSfrd izHkkoksa ls gS ftudk lEcU/k 
vaxzst HkkSfrd'kkL=h tsEl izsLdkWV twy (James Proscott Joule) ls 
gSA ;s fu;e ;k izHkko ,d ugha cfYd vusd gSa] tks uhps fn;s x;s gSaµ

twy dk izFke fu;e (twy Å"eu)µ;g fu;e fdlh pkyd ls gksdj 
cgus okyh /kkjk rFkk mlls ml pkyd esa mRiUu Å"ek dk ijLij 

laca/k crkrh gSA

twy dk f}rh; fu;eµ;g fu;e dgrk gS fd fdlh vkn'kZ xSl dh 
vkUrfjd ÅtkZ mlds vk;ru vkSj nkc ij fuHkZj ugha djrh] dsoy 
mlds rkieku ij fuHkZj gksrh gSA

II. rki (Temperature)

rki og HkkSfrd dkjd gS tks ,d oLrq ls nwljh oLrq esa Å"eh; ÅtkZ 
osG izokg dh fn'kk fuf'pr djrk gSA rki dh bdkbZ lsaVhxszM gSA

rki ekius osG iSekus % rki ekius osG fy, fuEu izdkj osG iSekus 
izpfyr gSaA

Økafrd rkiµØkafrd rki xSl dk og rki gS] ftlls de rki ij 
ml xSl dks nkc vkjksfir djds xSl voLFkk ls æo voLFkk esa 
ifjofrZr dj fn;k tk ldsA

vkWDlhtu (O2) dk Økafrd rki = 118.8°C ≈ (119°C)
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xyukadµfdlh fuf'pr rki ij Bksl inkFkZ dk Bksl voLFkk ls æo 
voLFkk esa ifjofrZr gksuk xyu dgykrk gS rFkk ftl rki ij ;g 
fØ;k lEiUu gksrh gS] mls xyukad (Melting point) dgrs gSaA

DoFkukadµfdlh fuf'pr rki ij æo dk xSlh; voLFkk esa cnyuk 
DoFku dgykrk gS rFkk ftl rki ij ;g fØ;k lEiUu gksrh gS mls 
DoFkukad dgrs gSaA ty dk DoFkukad 100°C gksrk gSA

izs'kj dqdj esa ok;qnkc lkekU; dejs ds ok;qnkc ls yxHkx 2 xquk 
gksrk gSA blh dkj.k blesas ikuh yxHkx 120°C ij vcyrk gSA Qyr%  
blesa Å"ek vf/kd gksrh gSA ;gh dkj.k gS fd izs'kj dqdj esa [kkuk 
tYnh idrk gSA

ekuo 'kjhj dk lkekU; rkiØe QkjsukbV esa 98.4 vkSj lsfYl;l esa 
86.89 gksrk gSA

ty dk vlkekU; izlkjµlHkh æo xeZ fd;s tkus ij vk;ru esa 
c<+rs gSa] ijUrq ty dk 0°C ls 4°C rd xeZ dus ij vk;ru ?kVrk 
gS rFkk 4°C ds ckn rkieku c<+us ij bldk vk;ru c<+rk gS bls gh 
ty dk vlkekU; izlkj dgrs gSaA bldk vFkZ ;g gS fd ty ds 4°C  
ds vf/kd rkieku ij xeZ djus ij ty dk vk;ru c<+uk 'kq: gksrk 
gS vFkkZr~ ty dk vk;ru 4°C ij vf/kd gksrk gSA nSfud thou ij 
bldk izHkko ⇒ 1 B.Mksa ns'kksa esa rkykcksa esa cQZ te tkus ij mlesa 
eNfy;k¡ thfor jgrh gSa] D;ksafd ty ds teus dh fØ;k Åij ls 
uhps dh vksj gksrh gSA bl dkj.k rkykc dk Åij dh ijr te tkrh 
gS vkSj uhps okyk Hkkx 4° C ij ty dh voLFkk esa jgrk gSA ftlesa 
eNfy;k¡ mlesa thfor jgrh gSaA

,d fi.M ty esa 40°C ds rki ij rSjrk gS ;fn rkieku 100°C gks 
tk;s rks og ml fi.M dk dqN vkSj Hkkx tyeXu gks tk;sxkA

Å/oZikruµdqN Bksl inkFkZ_tSlsµvk;ksMhu] diwj] ukSlknj] vkfn 
,sls gksrs gSa] tks xeZ djus ij fcuk æfor gq, Bksl voLFkk ls lh/ks gh 
xSl voLFkk esa ifjofrZr gks tkrs gSa rFkk B.Mk djus ij lh/ks Bksl 
esa cny tkrs gSaA bl fØ;k dks Å/oZikru (Sublimation) dgrs gSaA

iSekuk fgekad DoFkukad

lsfYl;l 0° 100°

QkWjsugkbV 32° 212°

j~;wej iSekuk 0° 80°

osGfYou 273° 373°

bu pkjksa iSekuksa esa lEcUèkµ

C

5
=

F 32

9
=

R

4
=

K 273

5

− −

O° K dk vFkZ gSµ273°C

III. fof'k"V Å"ek (Specific Heat)

 fdlh inkFkZ osG 1 xzke æO;eku osG rki esa 1°C o`f¼ djus osG fy, 
vko';d Å"ek dks ml inkFkZ dh fof'k"V Å"ek dgrs gSaA 

IV. xqIr Å"ek (Latent Heat)

 fu;r rki ij inkFkZ dh voLFkk esa ifjorZu osG fy, Å"ek dh 
vko';drk gksrh gSA bls inkFkZ dh xqIr Å"ek dgrs gSaA ;g nks 
izdkj dh gksrh gSA

V. xyu dh xqIr Å"ek (Latent Heat of Fusion)

 ,dkad æO;eku dks æo esa cnyus osG fy, vko';d Å"ek] xyu 
dh xqIr Å"ek dgykrh gSA cQZ ds xyu dh xqIr Å"ek 80 Cal/g 
gksrh gSA

VI. ok"iu dh xqIr Å"ek (Latent Heat of Vaporisation)
 æo osG ,dkad æO;eku dks ok"i esa cnyus osG fy, vko';d Å"ek 

ok"iu dh xqIr Å"ek dgykrh gSA

VII. Å"ek èkkfjrk

 fdlh inkFkZ dh fof'k"V Å"ek èkkfjrk dh og ek=k gS] tks ml 
inkFkZ osG ,dkad æO;eku dks ok"i esa cnyus osG fy, ,dkad rki 
òf¼ mRiUu djrh gSA bls izk; C }kjk O;Dr fd;k tkrk gSA

                         C = 
Q

M��

 Li"V gS fd m æO;eku eas q rki o`f¼ djus ds fy, vko';d  
Å"ek Q = MC gksxh] tgk¡ C ml inkFkZ dh fof'k"V Å"ek èkkfjrk gSA

VIII. Å"ek dk lapj.k (Transmission of Heat)
 Å"ek osG ,d LFkku ls nwljs LFkku ij tkus dks Å"ek dk lapj.k 

dgrs gSaA bldh rhu fofèk;k¡ gksrh gSaµpkyu] laogu] fofdj.kA

pkyu] laogu rFkk fofdj.k esa vUrj 
(Difference Between Conduction, Convection & Radiation)

pkyu laogu fofdj.k

ekè;e 
}kjk

Å"ek dk lapj.k 
d.kksa }kjk 

Å"ek dk lapj.k 
ekè;e osG d.kksa }kjk

ekè;e dh 
vko';drk ugha

ekè;e 
osG d.k

vius LFkku ij 
gh jgrs gSa

viuk LFkku ifjo£rr 
djrs gSa

vizHkkfor

lapj.k 
dh fn'kk

Vs<s+&es<s+ ;k ljy 
js[kk

Vs<+s&es<+s ljy js[kk

lapj.k 
dh pky

cgqr èkheh èkheh cgqr rst

ekè;e osGoy Bksl æo o xSl fuokZr@ok;q

FkeZl ¶ykLd (thermus flask) esa yEcs le; rd rjy inkFkZ xeZ ;k 
B.Mk jgrk gS] D;ksafd blesa Å"ek dks u gh dksbZ gkfu vkSj u gh dksbZ 
ykHk izkIr gksrk gSA lapkyu (conduction), laogu (convection) 
,oa fofdj.k (radiation) ds dkj.k FkeZl ¶ykLd esa j[kk inkFkZ xeZ 
gS rks xeZ yEcs le; rd jgsxk vkSj BaMk rjg inkFkZ yEcs le; rd 
B.Mk jgsxkA
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lw;Z dk izdk'k fofdj.k ds ek/;e ls gh i`Foh rd igq¡prk gSA

ije 'kwU; rki

ije 'kwU; lS¼kafrd :i ls U;wure rkieku gSA bl rki ij vkf.od 
ÅtkZ U;wure gksrh gSA ije 'kwU; rkieku osGfYou LosGy ij 0 K (Zero 
Kelvin) tcfd lsfYl;l LosGy ij –273.15°C ifjHkkf"kr fd;k x;k gSA

IX. fdjpkWQ dk fu;e (Kirchhoff’s Law)
bl fu;e osG vuqlkj vPNs vo'kks"kd vPNs mRltZu gksrs gSaA

X. LVhQu dk fu;e (Stenfan’s Law)
fdlh Ïf".kdk osG ,dkad i`"Bh; {ks=Qy ls izfr lsd.M mRl£tr 
fofdj.k ÅtkZ mlosG ije rki osG prqFkZ ?kkr osG vuqØekuqikrh 
gksrh gSA

E ∝ T4 ;k E = s T4

tgk¡ s LVhQu fu;rkad gSA

XI. Å"ekxfrdh osG fu;e (Law of Thermodynamics)
izFke fu;eµbl fu;e ds vuqlkj ,d ;kfU=d fØ;k esa mRiUu 
Å"ek fdlh fd;s x;s dk;Z osG lekuqikrh gksrh gS] Å"ekxfrdh dk 
izFke fu;e ÅtkZ laj{k.k dks n'kkZrk gSA
f}rh; fu;eµbl fu;e osG vuqlkj mRiUu Å"ek osG lEiw.kZ Hkkx 
dks ;kaf=d dk;Z esa cnyuk lEHko ugha gS] ijUrq blds ,d fuf'pr 
Hkkx dks dk;Z eas cnyk tk ldrk gSA

XII. rkiekih (Thermometer)
ftl ;a= esa rki dks ekius ds fy, iSekuk (Scale) iz;qDr gksrk gS 
rkiekih dgykrk gSA vFkkZr~ og ;U= tks fdlh oLrq dk rki ekirk 
gS] rkiekih dgykrk gSA inkFkZ ds fofHkUu HkkSfrd xq.kksa esa rki ds lkFk 
ifjorZu gksrk gS vr% rkiekih cukus gsrq inkFkZ ds fdlh ,sls xq.k dk 
iz;ksx fd;k tkrk gS tks rki (temperature) ij fuHkZj djrk  gks_ 
tSlsµrki ds lkFk fdlh nzo ;k xSl ds vk;ru esa ifjorZu] rki ds 
lkFk fo|qr izfrjks/ku (Resistance) esa ifjorZu vkfnA
(i)	 æo rkiekihµnzo rkiekih esa dk¡p dh ds'kuyh esa nzo 

(,YdksgkWy ;k ikjk) LrEHk dh yEckbZ] rkieku ekiu ds fy, 
iz;qDr gksrh gSA

(ii)	ikjk rkiekih@Dyhfudy@MkWDVjh rkiekihµekuo 'kjhj ds 
rkiekiu dks ekius gsrq ikjk rkiekih dk iz;ksx fd;k tkrk 
gSA ikjk rkiekih esa U;wure fcUnq 95°F (35°C) rFkk mPpre 
fcUnq 110°F (43°C) gksrk gS vFkkZr~ ;g rkiekih 95°F ls 
110°F ds chp dk;Z djrk gSA

 æo rkiekih ;k ikjk rkiekih esa ^Å"eh; izlkj* ds xq.k dk 
iz;ksx fd;k tkrk gSA

(iii)	fLFkj vk;ru xSl rkiekihµfLFkj vk;ru gkbMªkstu xSl 
rkiekih dks izekf.kd xSl rkiekih ekuk tkrk gSA

 rkieku esa ifjorZu djus ij fLFkj vk;ru ij gkbMªkstu 
xSl ds nkc (Pressure) esa ifjorZu gks tkrk gS] ;gh xq.k bl 
rkiekih dk fl¼kUr gSA

(iv)	gkbMªkstu xSl rkiekih lsµ200°C ls 500°C rd ds rki 
ukis tk ldrs gSaA

 mPp rki (High temperature) ij gkbMªkstu folj.k 
(Diffusion) ds }kjk ckgj fudyus yxrh gSA vr% 500°C 
ls vf/kd rki ekiu ds fy, (1500°C rd) ukbVªkstu xSl 
dk mi;ksx fd;k tkrk gSA –200°C ls uhps (–268°C rd) ds 
rki ekius gsrq gkbMªkstu ds LFkku ij ghfy;e xSl dk mi;ksx 
fd;k tkrk gSA

(v)	IySfVue izfrjks/k rkiekihµbl rkiekih esa rki ifjorZu 
ds lkFk HkkSfrd xq.k izfrjks/k (Restistance) esa ifjorZu dk 
mi;ksx fd;k tkrk gSA

 bl rkiekih ds }kjk –1200°C rd ds rki ekis tk ldrs gSaA

(vi)	rki ;qXe rkiekihµ;g rkiekih ^lhcsd izHkko* (Seeback 
Effect) ij vk/kkfjr gSA 

  lhcsd izHkkoµtc nks fHkUu&fHkUu /kkrq ;qXe (,saVheuh o 
foLeFk ;k rk¡ck o yksgk) ds rkjksa dks tksM+dj ,d cUn 
ifjiFk cukrs gSa rFkk nksuksa laf/k;ksa dks fHkUu&fHkUu rki ij 
j[krs gSa rks ifjiFk esa ,d fo|qr okgd cy mRiUu gks tkrk 
gS ftlls ifjiFk esa èkkjk cgus yxrh gS] bls ^rki fo|qr 
èkkjk* dgrs gSa rFkk ;g izHkko lhcsd izHkko dgykrk gSA

  bl rkiekih ds }kjk fHkUu&fHkUu /kkrq ;qXeksa dk iz;ksx 
djds –200°C ls 1600°C rd ds rki ekis tk ldrs gSaA

(vii)	izdkf'kr mÙkkiekihµblds }kjk vR;f/kd mPp rkieku ekis 
tkrs gSaA

  ;g mRrkiekih ^fou ds fofdj.k lEcU/kh foLFkkiu fu;e* 
(Wein's Displacement Law) ij vk/kkfjr gS vFkkZr~ fdlh 
rIr oLrq (Hot Body) ls mRlftZr fofdj.k dh rjaxnS/;Z 
nm rFkk oLrq ds ije rki (T) dk xq.kuQy lnSo fu;r 
jgrk gSA

lm × T = fu;rkad

 bl rkiekih ds }kjk 800°C ls 2700°C rd ds rki ekis tk 
ldrs gSaA rki ekiu ds iSekus dgk tkrk gSA

10. izdk'k  
(Light)

okLro esa izdk'k ,d izdkj dh ÅtkZ gS] tks fo|qr pqEcdh; rjaxksa osG :i 
eas lapkfjr gksrh gSA

tc izdk'k dh fdj.k ikjn'khZ ek/;e esa izos'k djrh gS rks mldh rjaxnS/;Z 
o osx esa ifjorZu gks tkrk gS ysfdu vko`fÙk esa dksbZ ifjorZu ugha gksrkA

izdk'k dk fpdus i`"B ls Vdjkdj okil ykSVus dh ?kVuk dks izdk'k dk 
ijkorZu dgrs gSaA

I. ijkorZu osG fu;e (Law’s of Reflection)
 ;s fuEufyf[kr gSaµ

(i) vkiru dks.k ijkorZu dks.k osG cjkcj gksrk gSA
(ii) vkifrr fdj.k] vkiru fcUnq ij vfHkyEc rFkk ijko£rr 

fdj.k ,d lery esa gksrs gSaA
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II. viorZu (Refraction)
 izdk'k dk ,d ek/;e ls nwljs ek/;e esa tkus ij vius ekxZ ls 

fopfyr gks tkuk viorZu dgykrk gSA viorZu ds dkj.k gh rkjs 
vkdk'k esa fVefVekrs gSaA

 (i)  viorZukad (Refractive Index)

  fdlh ek/;e dk viorZukad izdk'k dh pky ds inksa esa fuEu 
izdkj ifjHkkf"kr fd;k tkrk gSµ

    viorZukad = fuokZr es a idz k'k dh pky
ek/;e ea s izdk'k dh pky

  ;k

    µ = v
c

  (A) rjaxnS/;Z ds inksa esa viorZukad (Refractive Index in 
terms of Wavelength)

   tc izdk'k ,d ek/;e ls nwljs ek/;e esa tkrk gS rks vko`fÙk 
(v) vifjofrZr jgrh gSaA blfy,] 

    µ = v
c  

     = v
v

×
×

( )

( )

medium

vaccum

l
l  

     = 
medium

vaccum
l
l

  (B) lkis{k viorZukad (Relative Refractive Index)

   ek/;e 2 dk ek/;e 1 ds lkis{k viorZukad izdk'k dh 
ek/;e 1 eas pky (v1) rFkk izdk'k dh ek/;e 2 eas pky 
(v2) dk vuqikr gS vkSj bls 1µ2 }kjk iznf'kZr fd;k tkrk 
gSA

   bl izdkj]

    1µ2 = v
v
2

1  = 
2

1

l
l  = µ

µ
1

2

   D;ksafd viorZukad nks leku HkkSfrd jkf'k;ksa dk vuqikr gS] 
blfy, bldh dksbZ bdkbZ o foek ugha gksrh gSA

  og dkjd ftu ij fdlh ek/;e dk viorZukad fuHkZj djrk 
gSµ

  l ek/;e dh izÏfr

  l  iz;qDr izdk'k dh rjaxnS/;Z

  l  rki

  l	ifjos'k ds ek/;e dh izÏfr

III. izdk'k dk izdh.kZu (Scattering of Light)
 tc ekè;e esa èkwy rFkk vU; inkFkks± osG lw{e d.k gksrs gSa rks ml 

ekè;e ls xqtjus ij izdk'k fofHkUu fn'kkvksa esa izlkfjr gks tkrk gSA 
bls izdk'k dk izdh.kZu dgrs gSaA

l	 lw;Z osG izdk'k esa cSaxuh jax dk rjaxnSè;Z lcls de rFkk  
izdh.kZu lcls vfèkd gksrk gSA yky jax dk rjaxnSè;Z lcls 
vfèkd rFkk izdh.kZu lcls de gksrk gSA

l	 [krjs dk flXuy yky jax dk blfy, cuk;k tkrk gSa] D;ksafd 
bl jax dk bldk izdh.kZu de gksrk gS rFkk ;g nwj ls lokZfèkd 
Li"V fn[kkbZ nsrk gSA 

l	 vkdk'k dk jax uhys izdk'k osG izdh.kZu osG dkj.k gksrk gS] D;ksafd 
uhys jax dk izdh.kZu lcls vfèkd gksrk gSA

l	 leqæ ds ty dk uhyk gksuk Hkh izdk'k ds izdh.kZu dk mnkgj.k 
gSA

l	 izdh.kZu osG dkj.k gh lw;ksZn; ,oa lw;kZLr osG le; lw;Z yky 
jax dk izrhr gksrk gSA

l	 uhps izdk'k esa lokZf/kd ÅtkZ gksrh gS] tcfd yky izdk'k esa 
lcls de ÅtkZ gksrh gSA

IV. Økafrd dks.k (Critical Angle)
 ;fn vkiru dks.k dk eku èkhjs&èkhjs c<+krs tk;sa] rks viorZu dks.k 

Hkh c<+rk gS rFkk ,d fo'ks"k  vkiru dks.k osG fy, viorZu dks.k 90° 
gks tkrk gSA bl vkiru dks.k dks ßØkfUrd dks.kÞ dgrs gSa rFkk C 
ls izn£'kr djrs gSaA vr% ØkfUrd dks.k C l?ku ekè;e esa cuk og 
vkiru dks.k gS ftlosG fy, fojy ekè;e dk viorZu dks.k 90° gksrk 
gSA

l	 iw.kZ vkUrfjd ijkorZu osG dkj.k ghjk pednkj fn[kkbZ nsrk  
gSA

l	 x£e;ksa osG ekSle esa jsfxLrku esa èx ejhfpdk (Mirage) dk 
dkj.k Hkh iw.kZ vkUrfjd ijkorZu gSA

l	 vkWfIVdy Qkbcj Hkh iw.kZ vkUrfjd fl¼kUr ij dk;Z djrk gSA

V. izdk'k dk o.kZ&fo{ksi.k (Dispersion of Light)
 lw;Z osG izdk'k dk fçTe ls xqtjdj 7 jaxksa esa c¡V tkuk o.kZ fo{ksi.k 

dgykrk gSA

 lw;Z osG izdk'k ls lkr jaxksa esa ls cSaxuh jax dk fo{ksi.k lcls vfèkd 
o yky jax dk fo{ksi.k lcls de gksrk gSA

izdk'k fo|qr izHkko (Photoelectric Effect) 

tc fdlh /kkrq dh lrg ij fo|qr pqEcdh; fodj.k (Electro 
Magnetic Radiation) tSlsµx-fdj.k] ijkcSaxuh fdj.k] n`'; izdk'k 
iM+rh gS rks mldh lrg ls bysDVªkWu fudyus yxrs gSa ljy 'kCnksa esa 
;gh izdk'k fo|qr izHkko (Photoelectric Effect) gSA bl fØ;k ls tks 
bysDVªkWu fudyrs gSa mls izdk'k bysDVªkWu (Photoelectron) dgrs gSaA 
n`'; izdk'k dk mi;ksx dsoy {kkjh; /kkrq ij gh ;g izHkko fn[kkrk gS 
tcfd X-fdj.k dk tc mi;ksx fd;k tkrk gS rks yxHkx lHkh èkkrq,¡ 
izdk'k fo|qr izHkko fn[kkrh gSaA vkbLVhu dks izdk'k fo|qr izHkko 
(Photoelectric Effect) ds fy, ukosy iqjLdkj iznku fd;k x;k FkkA 
E =mc2 lehdj.k vkbaLVhu }kjk gh fn;k x;k FkkA 

izdk'k dk /kzqo.k (Polarisation of Light) 

tc dksbZ izdk'k fdj.k fdlh Vwjesayhu uked fØLVy ij Mkyh tkrh 
gS rks izdk'k fdj.k ds ogh daiu fØLVy ls ikj gksrs gSa tks fØLVy 
dh v{k ds lekUrj gksrs gSas] 'ks"k daiu fØLVy }kjk jksd fy;s tkrs 
gSa bl ?kVuk dk izdk'k dk /kzqo.k (Polarisation of Light) dgrs 
gSaA izdk'k dh vuqizLFk izÏfr dks /kzqohdj.k ds }kjk loksZÙke :i ls 
le>k tk ldrk gSA

VI. niZ.k (Mirror)

 niZ.k dk fuekZ.k fdlh ikjn'khZ 'kh'ks osG ,d lrg dh dybZ (polish) 
djosG fd;k tkrk gSA dybZ djus osG fy, flYoj ukbVªsV (AgNO3) 
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;k ikjs (Hg) dk iz;ksx fd;k tkrk gSA

 niZ.k nks izdkj osG gksrs gaSµ (A) lery (B) xksyh; niZ.kA

l lery niZ.k osG nksuksa ry likV gksrs gSaA bl niZ.k ls cuus okyk 
izfrfCkEc oLrq osG cjkcj curk gSA izfrfcEc niZ.k ls mruk gh 
ihNs curk gS] ftruk vkxs oLrq niZ.k osG jgrh gSA

l nks lekUrj lery niZ.k ds e/; ;fn izdk'k ds ,d fcUnq lzksr 
dks j[k fn;k tk;s rks cuus okys izfrfcEcksa dh la[;k vuUr 
gksxhA 

 fdlh O;fDr dk iwjk izfrfcEc ns[kus gsrq ,d lery niZ.k dh 
U;wure Å¡pkbZ O;fDr dh Å¡pkbZ dh vk/kh gksrh gSA lery niZ.k 
dh ijkorZd lrg lery gksrh gSA blesa fdlh oLrq dk izfrfcEc 
niZ.k ds ihNs mruh gh nwjh ij curk gSA ftruh nwjh ij oLrq 
niZ.k ds vkxs j[kh gksrh gSA

l xksyh; niZ.k dk¡p osG [kks[kys xksys dk Hkkx gksrk gS] ftldh 
,d lrg ij ikWfy'k fd;k tkrk gSA xksyh; niZ.k nks izdkj osG  
gksrs gSaµ(a) vory niZ.k (b) mÙky niZ.kA lery niZ.k }kjk 
cuk izfrfcEc vkHkklh oLrq ds cjkcj o lh/kk gksrk gSA

(a) vory niZ.k (Concave Mirror)µ;fn mHkjs gq, Hkkx 
ij dybZ dj nh tkrh gS rks vory niZ.k dgykrk gSA

  mi;ksx % 'ks¥ox fejj osG :i esa] xkfM+;ksa dh gSMykbV esa] 
nar fpfdRld }kjk jksxh dh tk¡p esaA

(b) mÙky niZ.k (Convex Mirror) % blosG èk¡ls gq, Hkkx ij 
dybZ dh tkrh gSA

  mi;ksx % xkfM+;ksa esa ik'oZ niZ.k (Side mirror) osG :i esa] 
xfy;ksa dh LVªhV ykbV esa vkfnA

VII. ysal (Lens)

ysal f¶yaV dk¡p }kjk fufeZr gksrs gSa ;s nks izdkj osG gksrs gSaµ

(i) vory ysal (ii)  mÙky ysal

(i) vory ysal (vilkjh ysal) (Concave lens / Diverging 
Lens) osG nksuksa Hkkx èk¡ls gksrs gSaA blesa 'kh"kZ dk Hkkx pkSM+k 
rFkk chp dk Hkkx /k¡lk gqvk gksrk gSA vr% bldh Qksdl nwjh 
½.kkRed rFkk {kerk Hkh ½.kkRed gksrh gSA

 mi;ksxµfudV n`f"V nks"k okys O;fDr osG p'es esaA ty esa ok;q 
dk cqycqyk vory ysal dh rjg dk;Z djrk gSA

(ii) mÙky ysal (vfHklkjh ysal) (Convex lens / Converging 
Lens) osG nksuksa fljs mHkjs gq, gksrs gSaA 'kh"kZ dk Hkkx l¡djk 
rFkk chp dk Hkkx pkSM+k gksrk gSA bls vfHklkjh ysal Hkh dgk 
tkrk gSA

 mi;ksxµlw{en'khZ] dSejk] nwjǹf"V nks"k okys O;fDr;ksa osG p'es esa

 izdk'kh; lw{en'khZ dk iz;ksx oLrq dh foHkDr 'kfDr c<+kus ds fy, 
fd;k tkrk gSA

 ysal dk S.I. ek=d Mk;ksIVj gksrk gSA

l vkoZ/kd ysal ,d izdkj dk mÙky ysal gksrk gS ftldk iz;ksx 
ikl dh oLrqvksa dk vko£èkr izfrfcEc izkIr djus ds fy, 

fd;k tkrk gSA

VIII. ekuo us= (Human Eye)

l	 vk¡[k ckgj ls ,d dBksj o vikjn'khZ 'osr f>Yyh ls <dh 
gksrh gSA bl 'osr f>Yyh dks n`<+iVy (Sclerotic) dgrs gSaA

l	 vk¡[k osG n`<+iVy osG lkeus dk Hkkx oqGN mHkjk gqvk gksrk gSA 
bl Hkkx dks dkfuZ;k dgrs gSaA

l	 dkfuZ;k osG Bhd ihNs ,d inkZ gksrk gS ftls vkbfjl dgrs gSaA 
vkbfjl dk dk;Z vk¡[k esa tkus okys izdk'k dh ek=k dks fu;af=r 
djuk gksrk gSA

l	 lkekU; vk¡[k osG fy, Li"V n`f"V dh U;wure nwjh 25 lseh 
gksrh gSA blls de nwjh gksus ij oLrq Li"V fn[kkbZ ugha nsrhA

l fudV n`f"V nks"k (Myopia)µbl n`f"V nks"k ls ihfM+r O;fDr 
vius ikl dh oLrqvksa dks Li"V ns[k ysrk gS] ysfdu ,d 
fuf'pr nwjh ls vfèkd nwjh ij j[kh oLrqvksa dks Li"V ugha 
ns[k ikrkA bldk fuokj.k vory ysal ls gksrk gSA

l nwj n`f"V nks"k (Hypermetropia)µbl n`f"V nks"k ls ihfM+r 
O;fDr nwj dh oLrqvksa dks rks Li"V ns[k ysrk gS] fdUrq ikl 
dh oLrq,¡ Li"V ugha ns[k ikrkA bldk fuokj.k mÙky ysal ls 
gksrk gSA

l tjk ǹf"V nks"k (Presbyopia)µò¼koLFkk osG dkj.k vk¡[k dh 
lkeatL; {kerk ?kV tkrh gS ;k lekIr gks tkrh gS] ftlosG dkj.k 
O;fDr u rks nwj dh oLrq vkSj u fudV dh gh oLrq ns[k ikrk gSA 
f}Qksdlh ysal ls bldk fuokj.k gksrk gSA

l o.kkZUèkrk (Colour Blindness)µlgh jax u ns[k ikus dks 
o.kkZUèkrk dgrs gSaA

l	 ;g nks"k euq"; dh vk¡[k esa tUetkr (vkuqoaf'kd) gksrk gS rFkk 
bldk dksbZ mipkj ugha gSA bl jksx dks o.kkZèkkj n`f"V nks"k 
vFkok o.kkZUèkrk dgrs gSaA

11. oLrqvksa dk jax  
(Colour of Objects)

lkekU; izdk'k esa j[kh xbZ oLrq ftl jax ds izdk'k dk ijkorZu vFkok 

viorZu }kjk gekjh vk¡[k esa Hkstrh gS] og oLrq gesa mlh jax dh fn[kkbZ 

iM+rh gSA oLrqvksa ds jax bl ckr ij fuHkZj djrs gSa fd oLrq fdl jax ds 

izdk'k esa ns[kh tk jgh gS] rFkk oLrq fdl jax dk ijkorZu vFkok viorZu 

djrh gS] rFkk fdl jax dks vo'kksf"kr dj ysrh gSA

mnkgj.kkFkZ tc xqykc ij 'osr izdk'k Mkyk tkrk gS] rks og yky jax dk 

fn[kkbZ nsrk gS] D;ksafd xqykc dsoy yky jax dks ijkofrZr djrk gS rFkk 

lHkh jaxksa dks vo'kksf"kr dj ysrk gS] tc dqN xqykcksa ij izdk'k Mkyk tkrk 

gS] rks ;s dkys fn[kkbZ nsrs gSa] D;ksafd ;s izR;sd jax dks vo'kksf"kr dj ysrs 

gSa] ijUrq izdk'k ds fdlh Hkh jax dks ijkofrZr ugha djrs gSaA

I. jaxksa ds izdkj (Types of Colours)

 (i) izkFkfed jax (Primary Colours)—izdk'k ds 07 jaxksa esa yky] 

uhyk o gjk izkFkfed jax dgs tkrs gSa] D;ksafd bu jaxksa dks fofHkUu 
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vuqikr esa feykus ls vU; lHkh jax izkIr gks tkrs gSaA

 (ii) f}rh;d jax (Secondary Colours)—izkFkfed jaxksa ds feJ.k 

esa izkIr jaxksa dks f}rh;d jax (Secondary Colours) dgrs gSaA

 yky + uhyk = estsaVk

 uhyk + gjk = ';ku

 yky + gjk = ihyk

 (iii) iwjd jax (Complementary Colours)—nks jaxksa dks feykus 

'osr (White) jax izkIr gksrk gS] mUgsa ,d&nwljs dk iwjd% dgrs 

gSaA

 gjk + estsaVk = 'osr

 yky + gjk + uhyk = 'osr

 uhyk + ihyk = 'osr

 yky + ';ku = 'osr
II. jaxksa ls lEcfU/kr egÙoiw.kZ rF; (Important Facts related 

Colours)

 (i) jaxksa ls lacaf/kr egÙoiw.kZ rF;

	 	 l	tks oLrq,¡ lHkh jaxksa (rjaxnS/;ks±) dks ijkofrZr dj nsrs gSa]

mudk jax 'osr gksrk gSA

	 	 l	dkys jax dh oLrq og gS] tks ('osr izdk'k ds) lHkh jaxksa dk 

vo'kks"k.k dj ysrh gSA

	 	 l	jaxhu Vsyhfotu esa izkFkfed jaxksa RGB (R-yky] G-gjk] 
B-uhyk) dk iz;ksx fd;k tkrk gSA

	 	 l	fizafVax m|ksx esa iz;ksx vkus okys vusd jaxksa ds fy, 

CMYK dk iz;ksx fd;k tkrk gSA bldk vk'k; {Cyar 
Megenta, Yellow, Key (Black)} ls gSA

12. fo|qr  
(Electricity)

I. fLFkj fo|qr (Static Electricity)
 ;g oks ÅtkZ gS ftlosG dkj.k fdlh inkFkZ esa gYdh oLrqvksa dks 

vkd£"kr djus dk xq.k mRiUu gks ldrk gSA nks oLrqvksa dks vkil esa 
jxM+us ls mRiUu fo|qr dks ?k"kZ.k ;k fLFkj fo|qr dgrs gSaA

 fLFkj fo|qr nks izdkj dh gksrh gSA ;fn dk¡p dh NM+ dks js'ke ls 
jxM+dj fo|qr mRiUu dh tk;s] rks dk¡p esa èkukRed fo|qr rFkk js'ke 
esa ½.kkRed fo|qr mRiUu gksrh gSA

II. pkyd (Conductors)
 èkkrqvksa esa vis{kkÏr eqDr bysDVªkWuksa dh la[;k cgqr vf/kd gksrh gS] 

vr% buesa fo|qr pkyu lEHko gksrk gSA ;s inkFkZ pkyd dgykrs gSaA 
vU; 'kCnksa esa Bksl pkyd esa eqDr bysDVªku /kkjk okgd gksrs gSaA

 pk¡nh lcls vPNs fo|qr pkyd gSA vHkzd fo|qr dk dqpkyd gSA ykSg 
Hkh Å"ek dk lqpkyd gSA

 vpkyd ;k fo|qrjksèkh (Non-Conductors)

 os inkFkZ ftuesa vis{kkÏr cgqr de eqDr bysDVªkWu gksrs gSaA vpkyd 
;k oqGpkyd ;k fo|qrjksèkh dgykrs gSaA buesa fo|qr pkyu lEHko ugha 
gksrk gSA

 ydM+h] jcj] dkxt] vHkzd] 'kq¼ vklqr ty vkfn vpkyd inkFkks± 
osG mnkgj.k gSaA

III. v¼Zpkyd (Semi-Conductor)
 os inkFkZ ftuesa eqDr bysDVªkWu u cgqr vfèkd u cgqr de gksrs gSaA 

v¼Zpkyd dgykrs gSaA

 mnkgj.k osG fy,µdkcZu] flfydkWu] tesZfu;e vkfn v¼Zpkyd 
gSaA buesa lkèkkj.k rki rFkk fuEu rki ij fo|qr pkyu lEHko ugha 
gksrk gS] ysfdu mPp rki ij fo|qr pkyu lEHko gks tkrk gSA

IV. fo|qr {ks= dh rhozrk (Intensity of Electric Field)
 fo|qr {ks= osG fdlh fcUnq ij fLFkr èkukRed vkos'k ftrus cy dk 

vuqHko djrk gS] mls ml fcUnq ij fo|qr {ks= dh rhozrk vFkok 
fo|qr {ks= dgrs gSaA ^fo|qr {ks= dh rhozrk* dks U;wVu@owGykWe esa 
O;Dr djrs gSa rFkk ;g lfn'k jkf'k gSA

 fdlh [kks[kys pkyd osG vUnj fo|qr {ks= 'kwU; gksrk gSA

V. fo|qr foHko (Electric Potential)
 fdlh èkukRed ijh{k.k vkos'k dks vuUr ls fo|qr {ks= 

esa fdlh fcUnq rd ykus esa fd;k x;k dk;Z (W) rFkk ,d 
ijh{k.k vkos'k osG ekiu (q0) dh fu"ifÙk (ratio) osG ml fcUnq dk 

fo|qr foHko dgk tkrk gSA vFkkZr~ fo|qr foHko V = W

q0

 fo|qr foHko dk SI ek=d oksYV gksrk gS rFkk foHko ,d vfn'k jkf'k gSA

VI. foHkokUrj (Potential Difference)

 1 owGyke èkukRed vkos'k dks vuUr ls fo|qr {ks= esa ,d fcUnq ls 
nwljs fcUnq rd ys tkus osG fy, fd;s x;s dk;Z dks mu fcUnqvksa osG 
eè; foHkokUrj dgrs gSaA foHkokUrj dk ek=d Hkh oksYV gksrk gSA ;g 
Hkh ,d vfn'k jkf'k gSA

VII. fo|qr èkkfjrk (Electric Capacity)

 fdlh pkyd dh èkkfjrk (C) pkyd dks fn;s x;s vkos'k (Q) rFkk 
mlosG dkj.k pkyd osG foHko esa gksus okys ifjorZu (V) dh fu"ifÙk 
dks dgrs gSaA

C = QV

 èkkfjrk dk SI ek=d QSjkMs (F) gksrk gSA

VIII. fo|qr èkkjk (Electric Current)

 fdlh pkyd esa fo|qr vkos'k dh izokg nj dks fo|qr èkkjk dgrs gSaA 
fo|qr /kkjk dh SI bdkbZ ,Eih;j gSA

I = V/R    , I ∝ V

 fo|qr /kkjk foHkokarj ds lekuqikrh gksrh gSA

IX. vehVj (Ammeter)

 èkkjk dk eku ,fEi;j esa Kkr fd;k tkrk gSA ,d vkn'kZ vehVj dk 
izfrjksèk 'kwU; gksrk gSA vehVj dks lnSo fo|qr ifjiFk osG Js.khØe 
eas yxk;k tkrk gSA
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X. oksYVehVj (Voltmeter)

 èkkjkekih osG Js.khØe esa ,d mPp izfrjksèk yxkdj oksYVehVj cuk;k 
tkrk gSA ,d vkn'kZ oksYVehVj dk izfrjksèk vuUr gksrk gSA bldks 
ifjiFk osG fdUgha nks fcUnqvksa osG chp lekUrj Øe esa tksM+rs gSa] 
ftuosG chp foHkokUrj Kkr djuk gksrk gSA

XI. izR;korhZ èkkjk (Alternating Current, AC)

 ;g ,d ,slh èkkjk gS] ftldk ifjek.k rFkk fn'kk le; osG lkFk 
cnyrs gSaA ;g èkkjk igys ,d fn'kk esa 'kwU; ls vfèkdre o 
vfèkdre ls 'kwU; rFkk fQj foijhr fn'kk esa vfèkdre o vfèkdre 
ls 'kwU; gks tkrh gSA bls izR;korhZ èkkjk dk ,d pØ (cycle) dgrs 
gSaA

XII. izfrjksèk (Resistance)
 fdlh pkyd dk izfrjksèk mldh yEckbZ osG lekuqikrh ,oa mlds 

vuqizLFk dkV osG {ks=Qy osG O;qRØekuqikrh gksrk gSA
 ekuo 'kjhj ('kq"d) osG fo|qr izfrjksèk osG ifj.kke dh dksfV 106 vkse 

gksrh gS] tcfd ekuo 'kjhj osG fo|qr izfrjksèk osG ifj.kke dh dksfV 
102 vkse gksrh gSA

H = I2Rt, H ∝ R
 izfrjks/k Å"ek ds lekuqikrh gksrk gSA

XIII. VªkalQkWeZj (Transformer)
 ;g ,d mPp A. C. (izR;korhZ èkkjk) oksYVst dks fuEu A. C. oksYVst 

vkSj fuEu A. C. oksYVst dks mPp A. C. oksYVst esa cny nsrk gSA 
 eksckby pktZj ,d vipk;h VªkalQkWeZj gksrk gS bldk iz;ksx eksckby 

dks pktZ djus ds fy, fd;k tkrk gSA

XIV. jsDVhQk;j (Rectifier)
 ;g ,d fo|qr ;qfDr gS tks izR;korhZ èkkjk ;k vkWYVjusfVo djs.V 

(AC) dks fn"V èkkjk ;k Mk;jsDV djs.V (DC) esa ifjo£rr djrh 
gSA

XV. fo|qr ¶;wt (Electric Fuse)
 fo|qr ¶;wt dk iz;ksx ifjiFk esa yxs midj.kksa dh lqj{kk osG fy, 

fd;k tkrk gSA ;g fVu (63%) o lhlk (37%) dh feJ èkkrq dk 
cuk gksrk gSA bldk xyukad de gksrk gSA ;g ifjiFk osG lkFk 
Js.khØe esa tksM+k tkrk gSA

XVI. ystj (LASER)

 bldk vkfo"dkj vesfjdh oSKkfud fFk;ksMksj lkbeu us 1960 
esa fd;k FkkA bldk iwjk uke LASER : Light Amplification 
by stimulated Emission of Radiation gSA

 bldk mi;ksx vk¡[k dh 'kY; fØ;k] ukfHkdh; lay;u] gksyksxzkQh 
lh- Mh- esa vk¡dM+ksa dh fjdkW²Mx] izdk'k rUrq }kjk nwjlapkj osG 
laosGrksa vkfn ij fd;k tkrk gSA

XVII. izdk'k fo|qr izHkko (Photo Electric Effect)
 bl izHkko dh [kkst gV~Zt us dh FkhA bldh foLr`r O;k[;k 

vkbUlVhu ,oa fefyosGu us dh ftlosG fy, mUgsa Øe'k% 1921 
,oa 1923 esa ukscy iqjLdkj izkIr gq,A fdlh èkkrq dh lrg ij 

izdk'k iM+us ls bysDVªkWu fudyus dh fØ;k izdk'k fo|qr izHkko 
dgykrh gSA lHkh {kkjh; èkkrq,¡ ,Dl&fdj.kksa ,oa xkek&fdj.kksa 
osG lkFk izdk'k fo|qr izHkko fn[kkrh gSaA fo|qr rjaxsa NksVs&NksVs 
d.kksa esa cuh gksrh gSaA ftUgsa QksVkWu dgrs gSaA

XVIII. fo|qr eksVj (Electric Motor)
 ;g ,d ,slk ;a= gS] tks fo|qr ÅtkZ dks ;kaf=d ÅtkZ esa cny 

nsrk gSA ;g fo|qr pqEcdh; izsj.k osG fl¼kUr ij dk;Z ugha djrk 
gSA 

 Mk;ueks (Dynamo)
 ;g ,d ,slk midj.k gS tks ;kaf=d ÅtkZ dks fo|qr ÅtkZ esa 

cnyrk gSA

XIX. ekbØksQksu (Microphone)
 ;g èofu ÅtkZ dks fo|qr ÅtkZ esa ifjo£rr djrk gSA ekbØksQksu 

fo|qr pqEcdh; izsj.k osG fl¼kUr ij vkèkkfjr gksrk gSA

XX. fo|qr 'kfDr (Electric Power)
 fo|qr ifjiFk esa ÅtkZ osG {k; gksus dh nj dks 'kfDr dgrs gSaA 

bldk S.I. ek=d okV gSA
 eksckby Qksu esa f}rh;d cSVfj;k¡ izLrqr gksrh gSaA

XXI. cYc (Bulb)
 lkekU; izdkj osG fo|qr cYcksa dks rkinhIr cYc dgrs gSaA bldk 

rkieku 1500°C ls 2700°C rd gksrk gSA cYc osG vUnj 
ukbVªkstu rFkk vkWxZu tSlh vfØ; xSlsa Hkjh tkrh gSaA

XXII. V~;wcykbV (Tube Light)
 V~;wcykbV osG dk¡p esa ,d yEch V~;wc gksrh gSA ftlosG vUnj dh 

nhokjksa ij QkWLQj dk ysi p<+k gksrk gSA V~;wc osG vUnj vfØ; 
xSl tSls vkWxZu dks oqGN ikjs (ejdjh) dh ok"i osG lkFk Hkj nsrs 
gSaA

 V~;wc osG vUnj nksuksa fdukjksa ij csfj;e vkWDlkbM dh rgas p<s+ 
gq, nks rUrq yxs gksrs gaSA tc rUrqvksa esa èkkjk izokfgr dh tkrh 
gSA rks buosG bysDVªkWu mRl£tr gksrs gaS] tks V~;wc esa Hkjh xSl dk 
vk;uhdj.k djrs gSaA

 'kq"d lsy (Dry Cell)
 ;g ,d izdkj dk fo|qr jklk;fud lsy gS] tks de fctyh ls 

pyus okys iksVZscy fo|qr ;qfDr;ksa esa iz;qDr gksrk gSA blesa fdlh 
æo dk iz;ksx ugha fd;k tkrk gS] ftlds dkj.k bls 'kq"d lsy 
dgrs gSaA 'kq"d lsy esa iz;qDr tLrk] dSFkksM dk dk;Z djrk gSA 
blesa tLrs ls cus ,d ik= esa NH4CL ;k ZnCl dk isLV Hkj 
dj e/; Hkkx esa dkcZu dh NM+ dks Mkyk tkrk gSA ;g dkcZu dh 
NM+ ,uksM+ (/kukRed) dk dk;Z djrh gSA

 izdk'k&oksYVh; lsy@ih- oh- lsy (Photovoltaic Cell)
 ;g ,d izdkj ds lkSj lsy gksrs gSa] tks lw;Z ;k izdk'k ds fdlh 

vU; lzksr ls ÅtkZ izkIr djds mls fo|qr ÅtkZ esa cny nsrs 
gSa] blesa ,d ls vf/kd p-n taD'ku gksrs gSa] tks vyx&vyx 
v¼Zpkyd inkFkks± ls cus gksrs gSaaA
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l	 FkeZy lsy ,d izdkj dk xSYofud lsy gS] tks Å"ek dk 
fo|qr ÅtkZ esa ifjofrZr djrk gSA

l	 lYQj lsy ,d izdkj dk eksYVu&lkWYV lsy gS] tks 
lksfM;e (Na) rFkk lYQj (S) }kjk cuk gksrk gSA

XXIII. lh- ,Q- ,y- (C. F. L.)
 la;qDr izfrnhIr }hi (Compact Fluoresent Lamp) ySEi 

izfrnhIr osG fl¼kUr ij dk;Z djrk gSA C. F. L. esa izdk'k 
fodh.kZd Mk;ksM (Light Emitting Diode) dk iz;ksx djrs gSaA
l	 izfrnhIr uyh esa nksuksa Nksjksa ij bysDVªksM gksrs gSa ftl ij 

csfj;e vkWDlkbM dk ysi p<+k;k tkrk gS] rkfd fo|qr 
èkkjk osG izokg ls bysDVªksMksa dk mRlTkZu gks losGA

l	 blesa fudyus okyk izdk'k jax QkWLQksjl osG izdkj ij 
fuHkZj djrk gSA

l	 ;g ikjEifjd cYc dh rqyuk esa 75% de ÅtkZ dh [kir 
djrk gSA 

XXIV. ,- lh- Mk;ueks ;k tujsVj (AC dynamo or Generator)
 ;g ;kaf=d ÅtkZ dks fo|qr ÅtkZ esa ifjo£rr djrk gSA ;g 

fo|qr pqEcdh; izsj.k osG fl¼kUr ij dk;Z djrk gSA

XXV. ,y- bZ- Mh- (LED)
 LED (Light Emitting Diode) vFkkZr~ izdk'k mRltZd 

Mk;ksM ySEi esa eq[; izdk'kksRiku ?kVd xSfy;e vklsZukbV gksrk 
gSA ;gh fo|qr ÅtkZ dks izdk'k esa cnyrk gSA

 bldk thoudky C. F. L. dh rqyuk esa vfèkd gksrk gS] D;kasfd  
L. E. D. ySEiksa esa C. F. L. dh rqyuk esa ÅtkZ dh de [kir 
gksrh gSA

XXVI. gSykstu ySEi (Halogen Lamp)

 gSykstu ySEi dk rUrq VaxLVu ,oa lksfM;e dh feJ èkkrq dk 
cuk gksrk gSA ySEi osG rUrq esa lksfM;e feyk gksus osG dkj.k ;g 
ihys jax osG izdk'k dks mRiUu djrk gSA

XXVII. vkse dk fu;e (Ohm’s Law)
 fLFkj rki ij fdlh pkyd esa izokfgr gksus okyh fo|qr èkkjk 

(i) pkyd osG fljksa osG chp foHkokUrj (v) osG lekuqikrh gksrh 
gSA bls gh vkse dk fu;e dgrs gSaA

l	bl fu;e dk izfriknu 1826 bZ- esa teZu oSKkfud tkWtZ 

lkbeu vkse us fd;k FkkA

l	bl fu;e dk iz;ksx pkyd esa izokfgr èkkjk ,oa foHkokUrj 

esa lEcaèk (vuqikr) Kkr djus esa fd;k tkrk gSA

 foHkokUrj (V) o èkkjk (i) osG vuqikr dk eku pkyd osG 

vkdkj (yEckbZ o vuqizLFk dk {ks=Qy)] inkFkZ rFkk rki 

ij fuHkZj djrk gSA bl vuqikr dks pkyd dk fo|qr 

izfrjksèk (Electrical Resistance) ‘R’ dgrs gSaA

 vFkkZr~  V
R

i
=  fu;rkadA

13. pqEcdRo  
(Magnetism)

I.  izkÏfrd ,oa Ïf=e pqEcd (Natural and Artificial 
Magnets)

 izkÏfrd pqEcd izÏfr esa ik;k tkus okyk ,d iRFkj gS] tks yksgs 

osG NksVs&NksVs VqdM+ksa dks viuh vksj vkd£"kr djrk gSA ;g iRFkj 

yksgs dk vkWDlkbM (Fe3O4) gSA bldh dksbZ fuf'pr vkÏfr ugha 

gksrhA oqGN iRFkjksa dks Ïf=e fof/k;ksa }kjk pqEcd cuk;k tk ldrk 

gS] tSlsµyksgk] bLikr] dksckYV vkfnA bUgsa Ïf=e pqEcd dgrs gSaA 

bUgsa fofHkUu vkÏfr;ksa tSls&NM+ pqEcd] ?kksM+kuky pqEcd] pqEcdh; 

lqbZ vkfn esa <kyk tk ldrk gSA

 pqEcd (Magnet)µpqEcd yksgs dks viuh rjQ vkd£"kr djrk gSA 

bl xq.k dks pqEcdRo dgrs gSaA pqEcd osG fljksa osG lehi pqEcdRo 

lcls vfèkd gksrk gSA pqEcd] pqEcdh; inkFkks± esa izsj.k (Induction) 
}kjk pqEcdRo mRiUu dj nsrk gSA

 pqEcdh; izo`fÙk (Magnetic Susceptibility)µpqEcdh; izo`fÙk og 

HkkSfrd jkf'k gS] tks ;g crkrh gS fd dksbZ inkFkZ fdruh lqxerk ls 

pqEcdRo xzg.k dj ysrk gSA pqEcdh; cy yxkdj] ,Y;qfefu;e 

vkfn inkFkks± dks pqEcfdr fd;k tk ldrk gSA ;fn pqEcfdr djus 

okyk pqEcdh; cy H rFkk mRiUu pqEcdh; {ks= dh rhozrk I gks] rks 

pqEcdh; izo`fÙk � �
I

H
 fu;rkadA

II.  Hkw&pqEcdRo (Terrestial Magnetism)
 ;fn fdlh pqEcd dks mlosG xq#Ro osGUæ ls ck¡èkdj bl rjg yVdk 

fn;k tk, fd og {kSfrt ry esa Lora= :i ls ?kwe losG] rks ge ns[krs 

gSa fd og lnSo mÙkj&nf{k.k fn'kk esa vkdkj Bgj tkrk gSA bldk 

dkj.k ;g gS fd gekjh i`Foh cMs+ pqEcd dh Hkk¡fr O;ogkj djrh gSA 

ekuks i`Foh osG osGUæ ij o`gn~ NM+ pqEcd j[kk gS] ftldk nf{k.kh 

èkqzo i`Foh osG HkkSxksfyd mÙkjh /kzqo dh vksj rFkk mÙkjh /kzqo i`Foh osG 

HkkSxksfyd nf{k.kh èkqzo dh vksj fLFkr gSA

l	 fdlh LFkku ij HkkSxksfyd ;kE;ksÙkj rFkk pqEcdh; ;kE;ksÙkj osG 

chp osG dks.k dks fnd~ikr dks.k dgrs gSaA fdlh LFkku ij i`Foh dk  

lEiw.kZ pqEcdh; {ks= {kSfrt ry osG lkFk ftruk dks.k cukrk 

gSA mls ml LFkku dk ueu dks.k  dgrs gSaA

l	 i`Foh osG èkqzoksa ij ueu dks.k dk eku 90° rFkk fo"kqor~ js[kk ij 

0° gksrk gSA

l	 i`Foh osG lEiw.kZ pqEcdh; {ks= dk {kSfrt ?kVd (H) vyx&vyx 

LFkkuksa ij vyx&vyx gksrk gS] ijUrq bldk eku yxHkx 0.4 
xkWl ;k 0.4 × 10–4 Vslyk gksrk gSA

 D;wjh rki (Curie Temperature)µD;wjh rki og rki 

gS] ftlosG Åij inkFkZ vuqpqEcdh; o ftlosG uhps inkFkZ 

ykSg&pqEcdh; gksrk gSA fufdy o yksgs osG fy, D;wjh eku 

Øe'k% 358°C rFkk 77°C gksrk gSA
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 LFkk;h pqEcd bLikr (Steel) osG rFkk vLFkk;h pqEcd ueZ yksgs 

osG cuk;s tkrs gSaA

III. pqEcdh; cy js[kkvksa osG xq.k (Properties of Magnetic 
Force Lines)
l	 pqEcdh; cy js[kk,¡ lnSo pqEcd osG mÙkjh èkqzo ls fudyrh gSa 

rFkk oØ cukrh gSaA

l	 nks cy js[kk,¡ ,d&nwljs dks dHkh ugha dkVrh gSaA

l	 pqEcdh; {ks= tgk¡ izcy gS] ogk¡ cy js[kk,¡ ikl&ikl gksrh gSaA

14. ijek.kq HkkSfrdh  
(Nuclear Physics)

ukfHkdh; HkkSfrdh esa ijek.koh; ukfHkd dk vè;;u fd;k tkrk gSA ijek.kq 
osG ukfHkd dk O;kl 10–15 ehVj] 10–14 ehVj dh dksfV dk gksrk gS] tcfd 
ijek.kq dk O;kl 10–10 ehVj gksrk gSA ukfHkd esa izksVkWu rFkk U;wVªkWu d.k 
gksrs gSaA ukfHkd esa mifLFkr izksVkWuksa dh la[;k dks ijek.kq Øekad dgrs gSa 
rFkk bls Z }kjk izdV djrs gSaA

I. inkFkZ osG ewy d.k (Elementary Particles of Matter)
 ;s fuEuor~ gSaµ

(i) bysDVªkWu (Electron)µbysDVªkWu dh [kkst 1897 bZ- esa vaxzst 
oSKkfud ts- ts- FkkWelu us dSFkksM fdj.kksa osG :i esa dh FkhA

l	 bu ij 1.6 × 10–19 owGyke dk ½.kkRed vkos'k gksrk gSA

l	 bldk æO;eku 9.1 × 10–13 fdxzk gksrk gSA

(ii) izksVkWu (Proton)µizksVkWu dh [kkst 1920 bZ- esa vaxzst oSKkfud 
jnjQksMZ us ukbVªkstu ukfHkdksa osG a d.kksa ij izgkj djosG dhA 

 izksVkWu dk æO;eku 1.67239 × 10–27 fdxzk- gksrk gS vkSj vkos'k 
1.6 × 10–19 owGykWe /kukRed gksrk gSA

(iii) U;wVªkWu (Neutron)µU;wVªkWu dh [kkst 1932 bZ- esa vaxzst 
oSKkfud pSMfod us dh FkhA

 ;g ,d vkos'k jfgr d.k gSA bldk æO;eku 1.675 × 10–27 

fdxzk- gksrk gSA

II. ukfHkdh; lay;u (Nuclear Fusion)
 tc nks ;k nks ls vfèkd gYosG ukfHkd la;qDr gksdj Hkkjh ukfHkd 

cukrs gSa rFkk vR;fèkd ÅtkZ foeqDr djrs gSa] rks bl vfHkfØ;k dks 
ukfHkdh; lay;u dgrs gSaA gkbMªkstu ce ukfHkdh; lay;u izfØ;k 
ij vkèkkfjr gSA

1H2 + 1H2  → 2H4 + 0n1 + 22 MeV (ÅtkZ)

III. ukfHkdh; fo[k.MUk (Nuclear Fission)
 gkWu rFkk LVªkWleSu uked nks teZu oSKkfudksa us ;wjsfu;e ij U;wVªkWuksa 

dh ceckjh dh] rks ik;k fd ;wjsfu;e ukfHkd yxHkx cjkcj osG nks 
[k.Mksa esa foHkDr gks tkrs gSaA bl izfØ;k dks ukfHkdh; fo[k.Mu dgrs 
gSaA
l	 ;wjsfu;e&235 dk ukfHkdh; fo[k.Mu vusd izdkj ls gks 

ldrk gS] ijUrq ,d ukfHkdh; vfHkfØ;k fuEu izdkj gSµ

92
235

56
141U + Kr + 30

1
0
1n n� �� � ÅtkZ (200 MeV)

 ijek.kq ce ukfHkdh; fo[k.Muij vk/kkfjr gksrk gSA
 f}rh; fo'o ;q¼ osG nkSjku loZizFke vesfjdk }kjk tkiku ij 6 

vxLr ,oa 9 vxLr] 1945 dks fgjksf'kek ,oa ukxklkdh  ij  
ijek.kq ce fxjk;s x;s FksA

IV. ukfHkdh; fj,DVj (Nuclear Reactor)
 ;g ,d ,slh ;qfDr gS ftlesa ;wjsfu;e&235 dk fu;af=r fo[k.Mu 

djk;k tkrk gS] fo[k.Mu ls fudyus okyh ÅtkZ vf/kdka'kr% Å"eh; 
ÅtkZ osG :i esa gksrh gS] ftlesa ikuh dks xeZ djosG Hkki cuk;h tkrh gSA
l	 izFke ukfHkdh; fj,DVj oSKkfud ,fuLdks QehZ osG funsZ'ku esa 

vesfjdk osG f'kdkxks fo'ofo|ky; esa lu~ 1942 esa cuk;k x;k 
FkkA ukfHkdh; fj,DVj osG rhu Hkkx gksrs gSaµ
(i) ukfHkdh; b±èku
(ii) eUnd 
(iii) fu;a=d NMs+a

l	 ukfHkdh; fj,DVj esa eand osG :i esa Hkkjh ty ;k xzsQkbV dk 
iz;ksx fd;k tkrk gSA

l	 ukfHkdh; fj,DVj esa fu;af=r NM+ (Controller Rod) osG :i 
esa dSMfe;e ;k cksjkWu NM+ dk mi;ksx fd;k tkrk gSA

l	 tc cYc dks cuk;k tkrk gS rks mld vUnj dh lkjh ok;q 
fudkydj mls 'kwU; dj fn;k tkrk gS vkSj tc cYc VwVrk 
gS rks ckgj dh ok;q ml 'kwwU; LFkku dks Hkjus ds fy, rsth ls 
vUnj izos'k djrh gS ;gh dkj.k gS fd cYc ds VwVus ij vkokt 
vkrh gSA

l	 cYc ds rUrq esa /kkjk izokfgr djus ij bldk rki 1500°C ls 
2500°C rd gks tkrk gS rFkk rUrq ls izdk'k fudyus yxrk 
gSA cYc dk rUrq VaXLVu dk cuk gksrk gSA VaXLVu dk xyukad 
cgqr mPp gksrk gSA

l	  ̂vojDr fdj.kksa* dh lgk;rk ls Vsyhfotu ds fjeksV dk 
lapkyu fd;k tkrk gSA

egRoiw.kZ vH;kl iz'u
 1. vko`fÙk ekius dh bdkbZ dk uke D;k gS \

  (A) QSjM (B) iksbt

  (C) gV~Zt (D) vxZ

 2. fo|qr izfrjks/k dks ekius ds fy, fuEufyf[kr 
fdl midj.k dk bLrseky fd;k tkrk gS \

  (A) vkseehVj (B) oksYVehVj

  (C) ,feVj (D) xSYosuksehVj

 3. çkFkfed jax gSµ

  (A) yky (B) gjk

  (C) uhyk (D) ;s lHkh

 4. bysDVªkWu dh [kkst dk Js; fdls tkrk gS \

  (A) bZ- xksYMLVsu (B) ts- ts- FkkWelu

  (C) tsEl pSMfod (D) jnjQksMZ

 5. U;wVªkWu (,d d.k tks ijek.kq osG ukfHkd dk  
va'k gS) dh [kkst fdlus dh \

  (A) eSMe D;wjh (B) jnjQksMZ

  (C) tsEl pSMfod (D) eSDl IySad

 6- vkosx dk foeh; lw= gSµ

  (A) [MLT–1] (B) [MLT–2]

  (C) [ML–1T] (D) [ML–2T]
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 7.  xSYosuksehVj D;k ekirk gS\

  (A)  gok dk ncko (B)  ikuh dk ncko

  (C)  fo|qr rki (D)  fo|qr /kkjk

 8. èofu rhozre xfr djrh gSµ

  (A) fuokZr esa (B) LVhy esa

  (C) ty esa (D) ok;q esa

 9. 20000 Hz ls vf/kd vko`fÙk dh /ofu rjaxksa 
dks D;k dgrs gSa \

  (A) JO; (B) ijkJO;

  (C) voJO; (D) vo/ofud

 10. vkdk'k esa uhyk jax izdV gksus ds lkFk 
lEcfUèkr izdk'k dh ifj?kVuk gS&

  (A) O;frdj.k (B) ijkorZu

  (C) viorZu (D) izdh.kZu

 11. dkSu&lk dFku lgh ugha gS \

  (A) lpZykbV esa vory niZ.k dk iz;ksx gksrk 
gSA

  (B) nUrfpfdRld }kjk vory niZ.k dk 
iz;ksx fd;k tkrk gSA

  (C) 'ksfoax niZ.k ds :i esa vory niZ.k dk 
iz;ksx gksrk gSA

  (D) okgu esa vory niZ.k dk iz;ksx gksrk gSA

 12- ,Eih;j dh SI bdkbZ gSµ

  (A) izdk'k dh rhozrk (B) fo|qr izokg

  (C) fo|qr vkos'k (D) pqEcdh; {ks=

 13. 'kfDr dh HkkSfrd ek=k dh foek -------------- gSaA

  (A) M1L2T-2  (B) M1L2T-3

  (C) M1L3T-2 (D) M1L3T-3

 14. nk¡rksa dh of/kZr (enlarged) Nfo dks ns[kus ds 
fy, nar fpfdRldksa }kjk ----------- dk mi;ksx 
fd;k tkrk gSA

  (A) vory niZ.k (B) mÙky niZ.k

  (C) ckbQksdy niZ.k (D) lknk niZ.k

mÙkjekyk
 1. (C) 2. (A)  3. (D) 4. (B) 5. (C)
 6- (A) 7. (D) 8. (B) 9. (B) 10. (D)
 11. (D) 12- (B) 13. (B) 14. (A) 

rr
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ifjHkk"kk

^^fdlh Hkk"kk dk dksbZ lkFkZd 'kCn fdlh o.kZekyk esa ftl :i esa fy[kk 
tkrk gS] mls orZuh dgrs gSaA** mnwZ esa orZuh ds fy, ^fgTts* rFkk vaxzsth esa 
^Lisfyax* 'kCn dk iz;ksx gksrk gSA

fo'ks"kµ
Hkk"kk dh 'kq¼rk orZuh dh 'kq¼rk ij fuHkZj djrh gSA orZuh dh 'kq¼rk 
cgqr gn rd mPpkj.k dh 'kq¼rk ij fuHkZj djrh gSA ;fn ge mPpkj.k 
xyr djrs gSa rks orZuh Hkh v'kq¼ gh fy[kh tkrh gSA

orZuh	dh	v'kqf¼;ksa	ds	dkj.k

I. mPpkj.k	dh	v'kq¼rk—xyr mPpkj.k ls orZuh Hkh xyr gks tkrh gSA 
mnkgj.k— 

v'kq¼ 'kq¼

v/;u v/;;u

m"kk Å"kk

vk/khu v/khu

II. O;kdjf.kd	tkudkjh	dk	vHkko—laf/k] lekl] milxZ] izR;; vkfn 
dh tkudkjh u gksus ij Hkh cgqr lkjs 'kCn xyr fy[ks tkrs gSaA 
mnkgj.k—

v'kq¼ 'kq¼

mToy mTToy

vuqxzghr vuqx`ghr

vkykadkfjd vyadkfjd

III. fyfi	 dh	 vLi"Vrk—fyfi dh vLi"Vrk ds dkj.k Hkh orZuh dh 
xyfr;k¡ gksrh gSaA n] {k] o] 'k] l dk Hksn u tkuus ds dkj.k izk;% 
orZuh dh =qfV;k¡ gksrh gSaA mnkgj.k—

v'kq¼ 'kq¼

Nf=; {kf=;

cj oj

{kk= Nk=

ljn~ 'kjn~

IV. {ks=h;	iz;ksx—fgUnh dk ekud :i ,oa ekud mPpkj.k gh lgh gksrk 
gS fdUrq dqN yksx vius {ks= esa izpfyr iz;ksx ds dkj.k xyfr;k¡ djrs 
gSaA mnkgj.k—

v'kq¼ 'kq¼

,xkjg X;kjg

v'kq¼ 'kq¼

vluku Luku

m.krhl mUrhl

V. vfr'kks/ku—dqN yksx fgUnh dks vfr 'kq¼ djus ds pDdj esa mlds 
'kCnksa dh orZuh v'kq¼ dj nsrs gSaA mnkgj.kµ

v'kq¼ 'kq¼

iz'kkn izlkn

b{kk bPNk

vukf/kdkj vuf/kdkj

frFkh frfFk

lqfDr lwfDr

dksjo dkSjo

m¼jM+ m¼j.k

xjh"B xfj"B

xzhgLFk x`gLFk

xkSoksa xk;ksa

nhokjkf= fnokjk=h

nqjkoLFkk nqjoLFkk

n`"; n`';

nksl nks"k

/kuql /kuq"k

fuydaB uhydaB

uhjok.k fuokZ.k

fu%ijk/k fujijk/k

ukfj ukjh

x:.k x#M+

T;ksRluk T;ksRLuk

fd£r dh£r

bZ"kkZ bZ";kZ

tx/kk=h txn~/kk=h

rRdkfyd rkRdkfyd

frykatyh frykatfy

eU=he.My efU=e.My

'kCn	'kqf¼&v'kq¼	'kCnksa	dk		

oxhZdj.k

v/;k;
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v'kq¼ 'kq¼

egk;X; egk;K

jkt½f"k jktf"kZ

fojg.kh fojfg.kh

izfrNk;k izfrPNk;k

okguh okfguh

fo'ysl.k fo'ys"k.k

cfgLdkj cfg"dkj

izs;fl izs;lh

iqj"dkj iqjLdkj

in~ehuh in~feuh 

iSf=d iSr`d

izknsfld izknsf'kd

firkEcj ihrkEcj

ekU;uh; ekuuh;

jktuSfrd jktuhfrd

jhrq ½rq

fj.k ½.k

vufHkX; vufHkK

vijkUg vijkÊ

vÏfrd vÏf=e

vtkuokgq vktkuqckgq

veko';k vekoL;k

lqJq"kk 'kqJw"kk

LFkkbZ LFkk;h

LokyEcu LokoyEcu

Lo;aEcj Lo;aoj

dk;ZdeZ dk;ZØe

ifj{kk ijh{kk

os"k os'k

lkSUn;ZuqHkwfr lkSUn;kZuqHkwfr

laxzfgr lax`ghr

fgj.;d';iq fgj.;d';i

}kjhdk }kjdk

fu"Ny fu'Ny

mfUefyr mUehfyr

,srhgkfld ,sfrgkfld

dkseykafxuh dkseykaxh

v'kq¼ 'kq¼

vk'khZokn vk'khokZn

vkV~Vkfydk vV~Vkfydk

vkftodk vkthfodk

vfel vkfe"k

vjiu viZ.k

vUrk{kjh vUR;k{kjh

vUrdZFkk vUr%dFkk

lfe{kk leh{kk

lkStU;rk lkStU;

mfnXu mf}Xu

,sD;rk ,sD;

Ïa'kkfxuh Ï'kkaxh

dkSf'kY;k dkS'kY;

Ïr?uh Ïr?u

dsfUnzdj.k dsUnzhdj.k

vksipkfjd vkSipkfjd

izekf.kd izkekf.kd

izkTofyr izTofyr

ohjkteku fojkteku

fezR;q´t; e`R;q´t;

vkf/kD;rk vkf/kD;

v/;kRed vk/;kfRed

vkfnrh; vf}rh;

vklk<+ vk"kk<+

m'k`a[ky mPN`a[ky

mékrh mékfr

izkSM+ izkS<+

ifjfrKk izfrKk

fo'oHkj fo'oEHkj

lIrkghd lkIrkfgd

lUeq[k lEeq[k

iq"iofy iq"ikoyh

izn'khZuh izn'kZuh

iks'kd iks"kd

ifjNsæz ifjPNsn

firk HkfDr fir`HkfDr

ijeks"kf/k ijekS"kf/k
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egRoiw.kZ	vH;kl	iz'u
 1. bueas ls fdl 'kCn dh orZuh 'kq¼ gS\

  (A) }kjdk (B) }kfjdk

  (C) nokjdk (D) }kjhdk

 2. fuEufyf[kr 'kCnkas eas ls lgh 'kCn dkSu&lk gS\

  (A) nqX/kksTToY; (B) nqx|ksty

  (C) nqX/kksmTtoy (D) nqX/kksTToy

 3. lgh orZuh okyk 'kCn dkSu&lk gS\

  (A) ekaXY;kpj.k (B) eaxykpj.k

  (C) eaXykpkj.k (D) eaXykpju

 4. fuEu esa 'kq¼ 'kCn crkb,µ

  (A) mTToyu (B) mToyu

  (C) mT>yu (D) mtyu

 5. 'kq¼ orZuh pqfu,µ

  (A) vk'khokZn (B) vk'khZokn

  (C) vkf'kokZn (D) vk£'kokn 

 6. 'kq¼ 'kCn Nk¡fV,µ

  (A) vH;LFk (B) vfHk;Lr

  (C) vH;Lr (D) vHk;Lr

 7. 'kq¼ orZuh okys 'kCn dk p;u djsaµ

  (A) T;ksfrluk (B) T;ksRluk

  (C) T;ksrluk (D) T;ksRLuk

 8. fuEufyf[kr eas ls 'kq¼ orZuh okyk 'kCn gSµ

  (A) J`axkj (B) Jaxkj

  (C) Üka`xkj (D) l`axkj

 9. v'kq¼ orZuh okyk 'kCn gSµ

  (A) ikjykSfdd (B) fu"ps"V

  (C) nq/kZ"kZ (D) vk'khokZn

 10. 'kq¼ orZuh okyk 'kCn gSµ

  (A) HkxhjFkh (B) HkkxhjFkh

  (C) HkfxjFkh (D) HkkfxjFkh

 11. 'kq¼ orZuh okyk 'kCn gSµ

  (A) fofjfg.kh (B) fojg.kh

  (C) fojfg.kh (D) fofjg.kh

 12. fuEufyf[kr eas 'kq¼ orZuh okyk 'kCn gSµ
  (A) 'kqJw"kk (B) lqJw"kk
  (C) lqJq"kk (D) Jq'kw"kk

 13. fuEufyf[kr eas 'kq¼ orZuh dk 'kCn gSµ

  (A) okW³~e; (B) okaxe;

  (C) ok³~e; (D) ck¡xe;

 14. fn, x, fodYiksa esa ls lgh orZuh dk pquko djsa%

  (A) dhRo;Zfu"Bk (B) d;ZRofu"Bk

  (C) drZO;fu"Bk (D) dRofu"Bk

 15. fuEufyf[kr esa ls lgh orZuh dk p;u dhft,µ

  (A) Ïf=e (B) Ørhe

  (C) Ï=he (D) Øf=e

 16. fuEufyf[kr esa ls lgh orZuh dk p;u dhft, %

  (A) uhfj'ojoknh 

  (B) uhjh'ojoknh

  (C) fujh'ojoknh 

  (D) fufj'ojokfn

	17.	 fn, x, 'kCnksa esa ls 'kq¼ orZuh Kkr dhft,µ

	 	 (A) lokLF;	 (B) LokLFk

	 	 (C) LokLF;	 (D) LckLF;

	18.	 fuEufyf[kr 'kCnksa esa 'kq¼ 'kCn Kkr dhft,µ

	 	 (A) xq#rRokd"kZ.k	 (B) xq#rok"kZ.k

	 	 (C) xq#RookdZ"k.k	 (D) xq#Rokd"kZ.k

 19. fdl fodYi esa lHkh 'kCn 'k¼ gSa \

  (A) iq#Ldkj] cgwn~ns';h;

  (B) vfr';ksfDr] eaf=eaMy

  (C) fojg.kh] lqokfluh

  (D) pjeksRd"kZ] grksRlkg

 20. fdl fodYi eas lHkh v'kq¼ 'kCn gSa \

  (A) lwtcw>] va/kk/kqan

  (B) lkBxk¡B] vkik/kkih

  (C) ,sglkuean] [kjhnkj

  (D) d'ked'k] dkfcyh;r

 21. fdl fodYi eas lHkh 'kCn v'kq¼ gSa \

  (A) Hkofu×] /;krO; (B) HkofUu×] /kkrO;
  (C) /kkrO;] Hkofu× (D) /;krO;] HkofUu×
 22. fdl fodYi esa dksbZ Hkh 'kCn 'kq¼ ugha gS\
  (A) vkuq"kafxd] inkSUufr
  (B) v/;kfRed] jk=h
  (C) fgrs"kh] loksZifj
  (D) vfrfFk] mtkZoku
 23. fuEufyf[kr 'kCnksa dh 'kq¼rk ij fopkj dhft,%
  (v) vk|ksikar (c) i'pkÙkki
  (l) lg/keZ.kh (n) mPNokl
  fdl fodYi esa mDr esa ls lHkh 'kCn 'kq¼ gSa\
  (A) (v) vkSj (c) 
  (B) (c) vkSj (l)
  (C) (l) vkSj (n) 
  (D) (v) vkSj (n)
 24. fdl fodYi esa lHkh 'kCn 'kq¼ gSa\
  (A) vH;kj.;] fujoyac
  (B) i;Zolku] foiUuoLFkk
  (C) rnqijkar] izR;korZu
  (D) nqjkoLFkk] iqujkoyksdu
 25. fuEufyf[kr esa ls 'kq¼ 'kCn gS&
  (A) dqeqnuh (B) dqeqfnuh

  (C) dqewnuh (D) dweqfnuh

 26. buesa ls fdl lewg esa lHkh 'kCn 'kq¼ fy[ks gSa\
  (A) izÏfr] iquZtUe] HkRlZuk] cfy"B
  (B) izÏfr] iqutZUe] HkRlZuk] cfy"B
  (C) izÏfr] iqutZUe] HkRlukZ] cfy"B
  (D) izÏfr] iquZtUe] HkRlZuk] ofy"B

mÙkjekyk
 1. (A) 2. (D) 3. (B) 4. (A) 5. (A)
 6. (C) 7. (D) 8. (C) 9. (B) 10. (B)
 11. (C) 12. (A) 13. (C) 14. (C) 15. (A)
 16. (C) 17. (C) 18. (D) 19. (D) 20. (A)
 21. (B) 22. (B) 23. (A) 24. (C) 25. (B)
 26. (B)
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