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QUESTION PAPER DESIGN FOR SCIENCE (CODE NO. 086/090)
CLASS-X (2016-17)

Time : 3 Hours     Max. Marks : 90
S. 

No.
Typology of Questions Very 

Short 
Answer 
(VSA)

1 Mark

Short
Answer-I

(SAI)
2 Marks

Short
Answer-II

(SAII)
3 Marks

Long 
Answer 

(LA)
5 

Marks

Total 
Marks

% 
Wei.

1. Remembering (Knowl-
edge based simple re-
call questions, to know 
specific facts, terms, 
concepts, principles or 
theories, identify, define 
or recite, information)

3 - 1 1 11 15%

2. Understanding (Com-
prehension to be famil-
iar with meaning and to 
understand conceptu-
ally, interpret, compare, 
contrast, explain, para-
phrase or interpret in-
formation)

- 1 4 1 19 25%

3. Application (Use ab-
stract information in 
concrete situation, to 
apply knowledge to new 
situations, use given 
content to interpret a 
situation, provide an ex-
ample, or solve a prob-
lem)

- - 4 1 17 23%

4. High Order Think-
ing Skills (Analysis & 
Synthesis : Classify, 
compare, contrast or 
differentiate between 
different pieces of infor-
mation, organize and/or 
integrate unique pieces 
of information from a 
variety of sources)

- 2 - 1 9 12%
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5. Inferential and Evalu-
ate (Appraise, judge, 
and/or justify the value 
or worth of a decision 
or outcome, or to pre-
dict outcomes based on 
values)

- - 2 + 1* 2 19 25%

Total (Theory Based 
Questions)

3 × 1 = 3 3 × 2 = 6 12 × 3 
= 36

6 × 5 
= 30

75 (24) 100
%

Practical Based Ques-
tions (PBQs)

9 × 1 = 9 3 × 2 = 6 - - 15 (12)

Total 12 × 1 
= 12

6 × 2 
= 12

12 × 3 
= 36

6 × 5 
= 30

90 (36)

One question of 3 marks will be included to assess the values 
inherent in the texts.
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COURSE STRUCTURE
CLASS X

Second Term      Marks : 90
Unit No. Unit Marks

I Chemical Substances – Nature and Behaviour 23
II World of Living 30
III Natural Phenomena 29
V Natural Resources 08

Total 90

Theme : Materials         (25 Periods)

Unit I : Chemical Substances – Nature and Behaviour
Carbon compounds : Covalent bonding in carbon compounds. 

Versatile nature of carbon. Homologous series. Nomenclature of car-
bon compounds containing functional groups (halogens, alcohol, ke-
tones, aldehydes, alkanes and alkynes), difference between saturated 
hydrocarbons and unsaturated hydrocarbons. Chemical properties of 
carbon compounds (combustion, oxidation, addition and substitu-
tion reaction). Ethanol and Ethanoic acid (only properties and uses), 
soaps and detergents.

Periodic classification of elements : Need for classification, 
Modern periodic table, graduation in properties, valency, atomic 
number, metallic and non-metallic properties.

Theme : The World of the Living  (30 Periods)

Unit II : World of Living
Reproduction : Reproduction in animals and plants (asexual and 

sexual) reproductive health-need and methods of family planning. 
Safe sex vs HIV/AIDS. Child bearing and women’s health.

Heredity and Evolution : Heredity; Mendel’s contribution – 
Laws for inheritance of traits, Sex determination : Brief introduction; 
Basic concepts of evolution
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Theme : Natural Phenomena  (23 Periods)

Unit III : Natural Phenomena
Reflection of light by curved surfaces; Images formed by spheri-

cal mirrors, centre of curvature, principal axis, principal focus, focal 
length, mirror formula (Derivation not required), magnification.

Refraction; Laws of refraction, refractive index.
Refraction of light by spherical lens; Image formed by spherical 

lens; Lens formula (Derivation not required); Mangification. Power 
of lens; Functioning of a lens in human eye, defects of vision and 
their corrections, applications of spherical mirrors and lenses.

Refraction of light through a prism, dispersion of light, scattering 
of light, applications in daily life.

Theme : Natural Resources  (12 Periods)

Unit V : Natural Resources
Conservation of natural resources.
Management of natural resources. Conservation and judicious 

use of natural resources. Forest and wild life; Coal and Petroleum 
conservation. Examples of people’s participation for conservation of 
natural resources.

Regional environment : Big dams; advantages and limitations; 
alternatives, if any. Water harvesting. Sustainability of natural re-
sources.

Our environment : Eco-system, Environmental problems, Ozone 
depletion, waste production and their solutions. Biodegradable and 
non-biodegradable substances.
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PRACTICALS
SECOND TERM

Practical should be conducted alongside the concepts 
taught in theory classes

LIST OF EXPERIMENTS
 1. To study the following properties of acetic acid (ethanoic acid) :
  (a) odour
  (b) solubility in water
  (c) effect on litmus
  (d) reaction with sodium bicarbonate
 2. To study saponification reaction for preparation of soap.
 3. To study the comparative cleaning capacity of a sample of soap in 

soft and hard water.
 4. To determine the focal length of :
  (a) Concave mirror
  (b) Convex lens
  by obtaining the image of a distant object.
 5. To trace the path of a ray of light passing through a rectangular 

glass slab for different angles of incidence. Measure the angle of 
incidence, angle of refraction, angle of emergence and interpret 
the result.

 6. To study (a) binary fission in Amoeba, and (b) budding in yeast 
with the help of prepared slides.

 7. To trace the path of the rays of light through a glass prism.
 8. To find the image distance for varying object distances in case of 

a convex lens and draw corresponding ray diagrams to show the 
nature of image formed.

 9. To study homology and analogy with the help of models/charts of 
animals and models/charts/specimens of plants.
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 10. To identify the different parts of an embryo of a dicot seed (Pea, 
gram or red kidney bean).

PRESCRIBED BOOKS :
 O Science – Textbook for Class IX – NCERT Publication
 O Science – Textbook for Class X – NCERT Publication
 O Assessment of Practical Skills in Science – Class IX – CBSE 

Publication
 O Assessment of Practical Skills in Science – Class X – CBSE 

Publication
 O Laboratory Manual – Science – Class IX, NCERT Publication
 O Laboratory Manual – Science – Class X, NCERT Publication
 O Exemplar Problems – NCERT Publication



1dkcZu ,oa mlosG ;kSfxd

dkcZu ,oa muds ;kSfxd

• dkcZu vk/kkrq gS bldk izrhd ‘C’ gSA

• loZrkseq[kh rRo dkcZu HkwiiZVh esa [kfutksa ds :i esa 0.02% rFkk ok;qeaMy esa dkcZu  
 Mkb&vkWDlkbM ds :i esa 0.03% mifLFkr gSA

• lHkh lthoksa & ikS/ks vkSj tUrqvksa dk 'kjhj dkcZu ;kSfxdksa dk cuk gksrk gSA

dkcZu esa lg la;ksth vkca/k

dkcZu dh ijek.kq la[;k = 6

bysDV™kfud foU;kl  C(6) = K  L

            2  4

dkcZu mRo`G"V xSl foU;kl dSls izkIr djrk gS\

• dkcZu prqla;ksth gSA dkcZu u rks pkj bysDV™kWu [kksdj (C4+ /kuk;u) u gh pkj bysDV™kWu  

 izkIr dj (C4– Ω.kk;u) vk;fud vkca/k curkA pkj vfrfjDr bysDV™kWuks dks /kkj.k  

 djuk dkcZu ds fy, vR;ar dfBu gSA dkcZu }kjk pkj bysDV™kWu [kksus ds fy, vR;f/kd  

 ≈tkZ dh vko';drk gksxhA blhfy, dkcZu vius vU; ijek.kq vFkok vU; rRoksa ds  

 ijek.kqvksa ds bysDV™kWuksa ds lkFk lk>snkjh dj vkca/k curk gSA

• ,d gh izdkj ;k fofHkUu izdkj ds ijek.kqvksa ds bysDV™kWuksa dh lk>snkjh ls cus vkac/k dks  

 lg&la;ksth vkca/k dgrs gSaA

• dkcZu ds vfrfjDr ds ijek.kq gkbM™kstu] vkWDlhtu ukbV™kstu vkSj Dyksjhu Hkh bysDV™kWuksa  

 dh lk>snkjh ls vkca/k cukrs gSaA
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(i) H2

(ii) O2

O = O vkWDlhtu ijek.kqvksa ds chp f}&vkca/k

(iii) N2

N ≡ N ukbV™kstu ijek.kqvksa ds chp f=&vkca/k

ty ds v.kq esa vkWDlhtu vkSj nks gkbM™kstu ijek.kqvksa esa ,dy vkca/k

(iv) H2O



3dkcZu ,oa mlosG ;kSfxd

lgla;ksth ;kSfxdksa ds HkkSfrd xq.kµ

1.  lg&la;ksth ;kSfxdksa ds xyukad ,oa DoFkukad de gksrs gSa D;ksafd buds chp  

 vUrjkv.kqd cy cgqr de gksrk gSA

2.  lg la;ksth ;kSfxd fo|qr ds oqGpkyd gksrs gS D;ksafd bysDV™kWuksa ds chp vkSj dksbZ vkosf'kr  

 d.k ugha gksrs gSaA

dkcZu dh loZrkseq[kh izo`Gfrµ

(1)  ‹k`a[kyuµdkcZu dkcZu ijek.kqvksa ds chp lgla;ksth vkca/k cukdj yEch ‹k`a[kyk]  

 'kkf[kr] ‹k`a[kyk vkSj oy; lajpuk okys HkkSfxdksa dk fuekZ.k djrk gSA dkcZu ds  

 ijek.kq ,d&nwljs ls ,dy] f} ;k f= vkac/k }kjk tqM+s gks ldrs gSaA

(2)  prq % la;kstdrkµdkcZu ijek.kq dh la;kstdrk 4 gSA ftlds dkj.k dkcZu pkj vU;  

 dkcZu ijek.kq_ ,d la;ksth ijek.kq (H, Cl) vkWDlhtu] ukbV™kstu vkSj lYQj ds lkFk  

 vkca/k cuk ldrk gSA

lar`Ir vkSj vlar`Ir dkcZfud ;kSfxdµ

dkcZu vkSj gkbM™kstu ds ;kSfxdksa dks gkbM™kstu dgrs gSaA

gkbM™ksdkcZu

               lar`Ir                      vlar`Ir

 1.  dkcZu ijek.kqvksa ds chp dkcZu ijek.kqvksa ds chp 
,dy vkca/k  f} vkca/k f= vkca/k

—C—C—  —C = C— —C ≡ C—

mnkgj.k&,Ydsu  ,Ydhu  ,YdkbZu

lkekU; lw=  —
 CnH2n + 2  CnH2n  CnH2n – 2



foKku & 10 (SA - II)4

bysDVªkWu fcUnq lajpuk

lar`Ir gkbM™ksdkcZu&,Fksu C2H6 :
lar`Ir gkbM™ksdkcZu ds uke vkf.od lw= rFkk lajpukRed lw=

 gkbM™ksdkcZu dk uke vkf.od lw= lajpukRed lw=

            H
             |
 1. ehFksu CH4 H — C — H
             |
            H
            H      H
             |        |
 2. bFksu C2H6 H — C — C — H
             |        |
            H      H
            H      H      H
             |        |        |
 3. izksisu C3H8 H — C — C — C — H
             |        |        |
            H      H      H
            H     H       H      H 
             |        |        |        | 
 4. C;wVsu C4H10 H — C — C — C — C — H
             |        |        |        |
            H      H      H      H
            H      H     H     H      H 
             |        |        |       |        |
 5. isUVsu C5H12 H — C — C — C — C — C — H
             |        |        |        |       | 
            H      H      H      H     H
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bysDVªkWu fcUnq lajpuk

vlar`Ir gkbM™ksdkcZu

            ,Ydhu bFkhu                         ,YdkbZu ,Fkkbu – C2H2

                             H    H
                              |      |
                             C = C                                    H — C ≡ C — H
                              |      | 
                             H    H

 gkbM™ksdkcZu osG uke vf.od lw=          lajpukRed lw=

 ,Ydhu

            H    H
             |      |
 1. ,Fkhu C2H4          C = C
             |      |
            H    H
   H             H
    |               |
 2. izksihu C3H6 C — C = C — H
    |        |      |
   H      H    H
   H      H            H
    |        |               |
 3. C;wVhu C4H8 C — C — C = C
    |        |        |      |
   H      H      H    H
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,Ydkbu

 1. ,;kbu C2H2 H — C ≡ C — H
                           H
                            |
 2. izksikbu C3H4 H — C ≡ C — C — H
                            |
     H
                H      H
                 |        |
 3. C;wVkbu C4H6 H — C ≡ C — C — C — H
                 |        | 
                H      H

lajpuk ds vk/kkj ij gkbMªksdkcZuµ

(i) lh/kh ‹k`a[kyk

— C — C — C — C — C — 

izksisu C3H8               H      H     H
                                   |        |       | 
                         H — C — C — C — H
                                   |        |        |
                                  H      H      H
(ii) 'kkf[kr ‹k`a[kyk

        C
         |
 C — C — C — C      C — C — C
                           |      |
     C                       C

isUVsu ds lajpuk (C5H12)
  H    H   H    H    H                 H    H    H    H    
          |      |      |      |      |                |      |      |      | 
  H – C – C – C – C – C – H  H – C – C – C – C – H
          |      |      |      |      |                     |      |      |      |
          H    H    H    H   H                    H    H     |     H    
                                                    H – C – H
                                             |
                                           H
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H
|

H – C – H
H           H
|       |      |

H – C – C – C – H
|       |      |
H           H
H – C – H

|
H

mijksDr rhu mnkgj.k esa vkf.od lw= leku gS ysfdu fHkUu&fHkUu lajpukvksa okys ,sls ;kSfxdksa 
dks lajpukRed leko;o dgrs gSaA 

(i) oy;

mnkgj.k

izdk;kZRed lewgµ

• gkbM™ksdkcZu ‹k`a[kyk esa ;g rRo ,d ;k vf/kd gkbM™kstu dks bl izdkj izfrLFkkfIkr  

 djrs gSa fd dkcZu dh la;kstdrk larq‘ jgrh gSA ,sls rRoksa dks fo"ke ijek.kq dgrs gSaA

• ;g fo"ke ijek.kq ;k fofHkUu ijek.kqvksa dk lewg tks dkcZu ;kSfxdksa dks vfHkfÿ;k'khy 

 rFkk fof'k‘ xq.k iznku djrs gSa] izdk;kZRed lewg dgykrs gSaA
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 fo"ke ijek.kq izdk;kZRed lewg izdk;kZRed lewg dk lw=

 Cl/Br gSyks (Dyksjks@czkseks) — Cl, — Br, — I
 vkWDlhtu 1.  ,Ydksgy — OH
             H

  2.  ,fYMgkbM — C
             O
  3.  dhVksu — C —  
          ||
         O
         O
          ||
  4.  dkcksZfDlfyd vEy — C — OH
   • ,sYdhu lewg > C = C <
   • ,Ydkbu lewg — C ≡ C —

letkrh; Js.khµ

;kSfxdksa dh og ‹k`a[kyk ftlesa dkcZu ‹k`a[kyk esa fLFkr gkbM™kstu ,d gh izdkj ds izdk;kZRed 
lewg }kjk izfrLFkkfIkr gksrk gS mnkgj.k ,Ydksgy CH3OH, C2H5OH, C3H7OH, C4H9OH

leku lkekU; lw=
• letkrh; Js.kh ds mŸkjksrj lnL;ksa esa – CH2 dk varj rFkk 14µ ÊO;eku bdkbZ dk varj  

 gksrk gSA
• leku jklk;fud xq.k/keZ rFkk v.kq ÊO;eku c<+us ls HkkSfrd xq.k /keks± esa fHkUurk vkrh gSA

dkcZu ;kSfxdks dh uke i¼fr

• ;kSfxd esa dkcZu ijek.kqvksa dh la[;k Kkr djks
• izdk;kZRed lewg dks iwoZyXu ;k vuqyXu ds lkFk n'kkZvksa

     izdk;kZRed         iwoZyXu@vuqyu              mnkgj.k
  lewg

             H      H      H
              |        |        |
 1. gsykstu iwoZyXu&Dyksjks] czkseks vk;Mks H — C — C — C — Cl  
              |        |        |
             H      H      H
    Dyksjks izksisu
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             H      H      H
              |        |        |
 2. ,Ydksgy vuqyX; – ol H — C — C — C — OH
              |        |        |
             H      H      H
    izksisuksy

             H      H      H
              |        |        | 
 3. ,sfYMgkbM vuqyXu – al H — C — C — C = O
              |        |        
             H      H      
    izksisuy

             H     H      H
              |       ||        |
 4. dhVksu vuqyXu – one H — C — C — C — H
              |                |
             H              H
    izksisuksu

             H      H     O
              |        |       ||
 5. dkcksZDlsfyd vuqyXu – oic acid H — C — C — C — OH
  vEy            |        |
             H      H 
    izksisuksbd vEy

             H      H      H
              |        |        |  
 6. ,Ydhu  vuqyXu – ene H — C — C — C — H
  (– C = C –)            |                 
             H              
    izksihu

                     
                    
 7. ,Ydkbu vuqyXu – yne  — C — C ≡ C — H
  (– C ≡ C –)               
                  
    izksikbu
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dkcZu ;kSfxdksa osG jklk;fud xq.k/keZ

I. nguµCH4 + 2O2  CO2 + 2 H2O + m"ek + izdk'k

• dkcZu rFkk mlds ;kSfxd b±/ku ds :i esa bLrseky fd, tkrs gSa D;ksafd ngu ij izpqj ek=k  
 esa m"ek vkSj izdk'k eqDr djrs gSaA

• lar`Ir gkbM™ksdkcZu ok;q dh mifLFkfr esa tyus ij uhyh LoPN Tokyk mRiUUk djrs gSaA

• vlar`Ir gkbM™ksdkcZu ngu djus ij /kq,° okyh ihyh Tokyk mRiUu djrs gSa D;ksafd vlar`Ir  
 gkbM™ksdkcZu esa dkcZu dh izfr'kr ek=k lar`Ir gkbM™ksdkcZu ls vf/kd gksrh gS vkSj ok;q dh  
 mifLFkfr esa dkcZu dk iw.kZ mip;u ugha gks ikrkA

II. vkWDlhdj.kµ{kkjh; iksVSf'k;e ijesaxusV (KMnO4) ;k vEyh; iksVSf'k;e MkbÿksesV 
(K2Cr2O7) dh mifLFkfr esa ,Ydksgy dkckZsfDlfyd vEy esa ifjofrZr gksrs gSaA

CH3CH2OH  CH3COOH

    ,sFksukWy                          ,Fksuksbd vEy

III. ladyu vfHkfÿ;k             (gkbM™kstuhdj.k)

                  vlar`Ir gkbM™ksdkcZu                   lar`Ir gkbM™ksdkcZu

• iSysfM;e ;k fudsy tSls mRiszjdksa dh mifLFkfr esa vlar`Ir gkbM™ksdkcZu gkbM™kstu tksM+dj  
 lar`Ir gkbM™ksdkcZu cukrs gSaA

• ouLifr rsyksa ls ouLifr ?kh dk fuekZ.k bl fof/k }kjk fd;k tkrk gSA

IV. izfrLFkkiu vfHkfÿ;kµ

CH4 + Cl2  CH3Cl + HCl.

dqN egRoiw.kZ dkcZu ;kSfxd % ,FkukWy vkSj ,FksukWbd vEy

,FksukWy ds HkkSfrd xq.k/keZµ

• jaxghu xa/k vkSj tyus okyk Lokn
• ty esa ?kqyu'khy
• ok"i'khy Êo ftldk DoFkukad 351K
• mnklhu izo`Gfr
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jkl;fud xq.k /keZµ

I. lksfM;e ds lkFk vfHkfÿ;kµ

2Na + CH3CH2OH → 2CH3CH2ONa+ + H2

                                (lksfM;e ,FkkWDlkbM)

gkbM™kstu xSl dh mRifr ls ,FksukWy dh tk°p bl vfHkfÿ;k }kjk dh tk ldrh gSA

II. futZyhdj.kµ

 CH3CH2OH  CH2 = CH2 + H2O

                                 ,Fkhu

,FksukWbd vEy (,lhfVd vEy) HkkSfrd xq.k/keZµ

• jaxghu Êo] Lokn esa [kÍk] fLkjds tSlh xa/k 

• DoFkukad 391 K

• 'kqº ,FksukWbd vEy 'khryu djus ij ciZG dh rjg te tkrk gS blhfy, bls XyS'ky  
 ,lhfVd vEy dgrs gSaA

jklk;fud xq.k/keZ

I. ,LVjhdj.kµ

CH3COOH + CH3CH2OH  CH3 COCH2CH3

(,FksukWbd vEy)(,FksukWy)                              ||
                                                               O
                                         (,LVj)
• ehBh Qyksa tSlh xa/k okys ,LVj dk fuekZ.k 

lkcquhdj.kµ
CH3 COCH2CH3 + NaOH  → CH3COONa + CH3CH2OH
        ||
        O
bl fof/k ls lkcqu rS;kj fd;k tkrk gSA

II. {kkj ls vfHkfÿ;kµ(lkcquhdj.k)

NaOH + CH3COOH → CH3COONa + H2O

                                (lksfM;e ,lhVsV)
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III. dkcksZusV rFkk gkbM™kstu dkcksZusV ls vfHkfÿ;kµ

2CH3COOH + Na2CO3 → 2CH3COONa + H2O + CO2

CH3COOH + NaHCO3 → CH3COONa + H2O + CO2

                                      (lksfM;e ,lhVsV)

lkcqu vkSj viektZd

• lkcqu yEch ‹k`a[kyk okys dkcksZfDlfyd vEyksa ds lksfM;e iksVSf'k;e yo.k gksrs gSaA

 mnkgj.k µ C17H35COONa+

• lkcqu dsoy e`nq ty esa lQkbZ fd;k djrs gSaA

• viektZdµyEch ‹k`a[kyk okys dkcksZfDlfyd vEyksa ds veksfu;e ;k lYQksusV yo.k  
 gksrs gSaA

• viektZd dBksj ,oa e`nq ty esa lQkbZ fd;k djrs gSaA

lkcqu v.kq esaµ

1. tyjkxh fLkjk (vk;fud Hkkx)

2. tyfojkxh fLkjk (yEch gkbM™ksdkcZu ‹k`a[kyk)

lkcqu v.kq dh lajpuk

lkcqu dh lQkbZ izfÿ;kµ

• eSy rSyh; gksrs gSaA tyfojkxh fLkjk rsy esa ?kqy tkrk gS vkSj tyjkxh fLkjksa ds pkjksa rjQ  
 ikuh ls f?kj tkrk gSA blls felsyh lajpuk cu tkrh gSA

• lkcqu dk felsy eSy dks ikuh esa ?kqykus esa enn djrk gS vkSj diM+s lkQ gks tkrs gSaA



13dkcZu ,oa mlosG ;kSfxd

lkcqu dBksj ty esa mifLFkr eSxuhf'k;e rFkk dSfY'k;e ds yo.k ds lkFk vfHkfÿ;k djds 
v?kyqu'khy inkFkZ Lde cukrk gSA ;g Lde lQkbZ izfÿ;k esa ckËkk Mkyrk gSA

viektZd dk mi;ksx djds dBksj ty esa lQkbZ izfÿ;k izHkko'kkyh dBksj uy esa mifLFkr 
eSxuhf'k;e rFkk dSfY'k;e vk;uksa ds lkFk v?kqyu'khy Lde ugha curkA

iz'ukoyh

vfr y?kq mŸkjh; iz'u (1 mark)
 1. dkcZu ijek.kq mRo`G‘ xSl foU;kl dSls izkIr djrk gS\

 2. ty (H2O) dh bysDV™ku fcUnq lajpuk cukvksA

 3. ml letkrh; Js.kh ds nwljs lnL; dk uke  lw= fy[kks ftldk lkekU; lw= CnH2n gSA
 4. dhVksu letkrh; Js.kh ds igys lnL; dk uke fy[kksA

 5. XyS'k;y ,lhfVd ,lhM D;k gS\

 6. dkcZu prq% la;ksth D;ksa gS\

 7. ,d dkcZfud ;kSfxd uhyh LoPN Tokyk mRiUu dj tyrk gS] og lar`Ir ;k vlar`Ir ;kSfxd 
gS\

 8. bFksukWy dk vkf.od lw= fy[kksA

 9. fuEufyf[kr esa ls ladyu vfHkfÿ;k dkSu iznf'kZr djsxkµC4H10, C2H6, C2H4, CH4, 
C3H8

 10. ,;uk°bd vEy vkSj lksfM;e dkcksusV dh vfHkfozG;k es mRlftZr xSl dk uke fy[kksA

 11. larqfyr jklk;fud lehdj.k fy[kksµ

  (i) tc bFksukWy dk lkaÊ lY∂;wfjd vEy dh mifLkFkfr esa futZyhdj.kA

 12. fLkjds esa mifLFkr vEy dk uke fy[kksA

 13. ‹k`a[kyu D;k gS\

 14. lkcqu dBksj ty esa diM+s /kksus ds fy, izHkko'kkyh D;ksa ugha\

 15. isUVsu (C5H12) esa fdrus lgla;ksth vkca/k curs gSaA

y?kq mŸkjh; iz'u (2 mark)
 1. gkbM™ksdkcZu D;k gS\ mnkgj.k nksA

 2. dkcZu ds ;kSfxdksa dh la[;k vf/kd D;ksa gS\

 3. lektkrh; Js.kh dh nks fo'ks"krk,a fy[kks\
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 4. lgla;ksth ;kSfxd fo|qr ds oqGpkyd gksrs gSA dkj.k crkvksA

 5. fuEu dk lajpukRed lw= fy[kksa—

  (i) izksisuksu]             (ii) gsDlsuSy

 6. dkcZu dks ,d vf}rh; rRo D;ksa dgk tkrk gS\

 7. ouLifr rsy rFkk eD[ku esa ls LokLF; ds fy, gkfudkjd dkSu&lk gS] D;ksa\

 8. jklk;fud lehdj.k iwjs djksµ

  (i) CH4 + O2 → (ii) CH4 + Cl2 

 9. izdk;kZRed lewg igpkfu,µ

  (i)  HCHO  (ii)  CH3COOH

  (iii)  CH3CH2OH  (iv)  CH3COCH3

 10. (i)  ,FksukWy ds fdl xq.k /keZ ds dkj.k bldk mi;ksx fVapj vk;ksMhu] dQ Lkhji] VkWfud  
 vkfn vkS"kf/k;ksa esa gksrk gSA

  (ii)  ,FksukWy ls ,Fkhu cukus esa lkÊ H2SO4 dk D;k dk;Z gS\

y?kq mŸkjh; iz'u (3 mark)
 1. lkcqu vkSj viektZd esa vUrj Li‘ djksA

 2. vkWDlhdkjd D;k gS\ nks vkWDlhdkjdksa ds mnkgj.k nksA

 3. gkbM™kstuhdj.k D;k gS\ bldk vkS|ksfxd mi;ksx fy[kks\

 4. lektkrh; Js.kh gSA mnkgj.k nsdj le>k,\

 5. IUPAC uke fy[kksµ 

  (i)  CH3CH2CH2OH, (ii) HC ≡ CH 
(iii) CH3CHO.

 6. lajpukRed leko;o D;k gS\ isUVsu ds rhu lajpukRed leko;o cukvks\

 7. ,d cPpk nksuksa vkSj ls isfUly fgydj cSVjh ds nksuksa VfeZuyksa ls tksM+ nsrk gSA D;k ifjiFk 
esa ls fo|qr /kkjk izokfgr djsxh\ dkj.k crkvksA

 8. ,d mnklhu dkcZfud ;kSfxd dks ,Fkuksbd vEy vkSj FkksM+h lh ek=k esa lkaÊ lY∂;wfjd 
vEy ds lkFk xeZ djus ehBh Qyks lh lqxU/k okys ,LVj dk fuekZ.k gksrk gSA bl vfHkfÿ;k 
dk jkl;fud lehdj.k fy[kks rFkk ml dkcZfud ;kSfxd esa mifLFkr izdkZ;kRed lewg 
fy[kksA
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nh?kZ mŸkjh; iz'u (5 marks)
 1. lkcqu dh lQkbZ izfÿ;k fp= dh lgk;rk ls le>kvksA

 2. ,Fkuksbd vEy vkSj lksfM;e gkbM™kstu dkcksZusV dh vfHkfÿ;k gksus ij ,d ;kSfxd ‘X’ 
rFkk ‘Y’ xSl mRlftZr gksrk gSA

  (i)  ‘X’ rFkk ‘Y’ dks igpkuksA

  (ii)  bl vfHkfÿ;k dk jkl;fud lehdj.k fy[kksA

  (iii) ‘Y’ xSl dh mifLFkfr dh tk°p fdl izdkj djksxsA

nh?kZ mŸkjh; iz'u (4 marks)
 1. NCERT P.No.-74 fp= 4.12 (felsy dk fuekZ.k)

 2. 2CH3COOH + Na2CO3 → 2CH3COONa + H2O + CO2.

••
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• gekjs vkl&ikl ds inkFkZ rRo] feJ.k ,oa ;kSfxd ds :i esa mifLFkr jgrs gSaA

• rRo—,sls inkFkZ tks ,d gh izdkj ds v.kqvksa ls feydj cus gSa] rRo dgykrs gSaA  
 mnkgj.k— lksfM;e] lksuk] eSXuhf'k;eA

• vHkh rd 118 rRo Kkr gSaA

oxhZdj.k dh vko';drk D;ksa

•  rRo dks lqO;ofLFkr <ax ls i<+us ds fy, rFkk muds vË;;u dks vklku cukus gsrq mudks 
 oxhZo`Gr fd;k x;kA

• MkWcsjkbuj ds f=d—tc rRoksa dks muds c<+rs gq, ijek.kq Hkkj ds vuqlkj ÿeokj  
 yxk;k tk, rks rhu rRoksa ds lewg izkIr gksrs gSa ftUgsa f=d dgk x;kA f=d ds e/; rRo  
 dk ijek.kq Hkkj vU; nks rRoksa ds ijek.kq Hkkj dk ekË; gksrk gSA

mnkgj.k—

     rRo ijek.kq Hkkj

  dSfY'k;e Ca 40.1

  LV™kaf'k;e Sr 87.6

  csfj;e Ba 137.3

lhek,°—ml le; rd Kkr rRoksa esa dsoy rhu f=d gh Kkr dj lds FksA

MkWcsjkbuj f=d Li Ca Cl
 Na Sr Br
 K Ba I

U;wySaM~l dk v‘d fLkºkUr—U;wySaM~l us rRoksa dks c<+rs ijek.kq Hkkj ds ÿe esa O;ofLFkr 
fd;k rks ik;k fd izR;sd vk°Bosa rRo ds xq.k igys rRo ds leku FksA
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• bldh rqyuk laxhr ds v‘d ls dh xbZ rFkk blhfy, bls v‘d dk fLkºkUr dgk x;kA

• mnkgj.k—fyfFk;e ,oa lksfM;e /kkrq ds xq.k leku gSaA

lhek;sa—(1) ;g fu;e dsoy dSfY'k;e /kkrq (gYds rRoksa rd) ykxw gksrk gS

(2)  u, rRoksa ds xq.k bl lkj.kh ls esy ugha [kkrs FksA

(3) lkj.kh esa rRoksa dks leaftr djus ds fy, u dsoy nks rRoksa dks ,d lkFk j[k fn;k cfYd 
 vleku rRoksa ftuds xq.kksa esa dksbZ lekurk ugha Fkh] ,d LFkku esa j[k fn;kA

 Sa lk Re js ga xk ma ek pa ik  da /kk ni fu

 H Li Be B C N O

 F Na Mg Al Si P S

 Cl K Ca Cr Ti Mn Fe

 Co and Ni Cu Zn Y In As Se

 Br Rb Sr Ce and La Zr - -

esUMsyhQ dh vkorZ lkj.kh

• rRoksa ds HkkSfrd rFkk jklk;fud xq.k buds ijek.kq ÊO;ekuksa ds vkorZ Qyu gSaA

• esUMsyhQ dh vkorZ lkj.kh rRoksa ds jklk;fud xq.k/keks± ij vk/kkfjr gSA

• blesa vkB ≈/okZ/kj LrEHk gSa ftUgsa lewg dgrs gSa rFkk 7 {kSfrt ifDr;k° gSa ftUgsa vkorZ  
 dgrs gSaA

es.MsyhQ dh vkorZ lkj.kh dh miyfC/k;k¡

(1)  vKkr rRoksa ds fy, fjDr LFkku NksM+s x;s_ tSls—LdSfM;e (Sc)] xSfy;e (Ga) rFkk  
 tesZfu;e (Ge) 

(2)  leku xq.k/keZ okys rRoksa dks ,d lkFk LFkku fey x;kA

(3)  fIkNyh O;oLFkk dks NsM+s fcuk gh] vfÿ; xSlksa dk irk yxus ij bUgsa vyx lewg esa j[kk  
 tk ldrk FkkA

lhek,°—(1) leLFkkfudksa dh fLFkfr Li‘ ugha dhA

(2)  gkbM™kstu dk LFkku fuf'pr u gksukA

(3)  dqN rRoksa dk ijek.kq ÊO;ekuksa ds vuqlkj vuqfpr ÿeA



foKku & 10 (SA - II)18

lkj.kh 5.4 esUMsyhQ dh vkorZ lkj.kh 
G

roup
I

II
III

IV
V

V
I

V
II

V
III

v
kWDlkbM 

gkbM™kbM
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2 O

R
H
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O
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H

2

R
2 O
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H

4

R
O

3
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H

4
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2 O

5

R
H

3

R
O

3
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H

2
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2 O

7
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H
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O

4
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korZ

¯

A
          B

A
         B

A
          B

A
          B

A
          B

A
          B

A
          B

l
aozGe.k J

s.kh

series
1

H1.008
2

Li6.939

B
e

9.012

B10.81

C12.011

N14.007

O15.999

F18.998
3

N
a

22.99

M
g

24.31

A
l

29.98

St28.09

P30.974

S32.06

C
l

35.453
4 izFke J

s.kh

   f}rh; J
s.kh

K39.102

 C
u

63.54

C
a

40.08

Zn

65.37

Sc

44.96

G
a

69.72

Ti

47.90

G
e

72.59

V

50.94

A
s

74.92

C
r

50.20

Se78.96

M
n

54.94

B
r

79.909

Fe       C
e       N

i

55.85  58.93  58.71

5 izFke J
s.kh

   f}rh; J
s.kh

R
b

85.47

A
g

107.87

Sr87.62

C
d

112.40

Y

88.91

In114.82

Zr

91.22

Sn118.69

N
b

92.91

Sb121.75

M
o

95.94

Te127.60

Tc99

I126.90

R
u       R

h       Pd

101.07 102.91 106.4

6 izFke J
s.kh

   f}rh; J
s.kh

C
s

132.90

A
u

196.97

B
a

137.34

H
g

200.59

La

138.91

Tl204.37

H
f

178.49

Pb207.19

Ta

180.95

B
i

208.98

W

183.85

O
s        Ir        Pt

190.2   192.2  195.09
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vk/kqfud vkorZ lkj.kh

• rRo ds ijek.kq ÊO;eku dh rqyuk esa mldk ijek.kq la[;k vf/kd vk/kkjHkwr xq.k/keZ gSA
• vk/kqfud vkorZ fu;e ds vuqlkj—flrRoksa ds xq.k/keZ mldh ijek.kq la[;k dk vkorZ 
 Qyu gksrs gSaA**
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esUMsyhQ dh vkoZr lkj.kh osG nks"k vk/kqfud

vkorZ lkj.kh n~okjk nwj gks x,—(1) leLFkkfudksa dh fLFkfr Li‘ dh xbZA (leku ijek.kq 
la[;k okys rRo ,d LFkku ij leku lewg esa j[kk x;kA)

(2) dksckYV ftldh ijek.kq la[;k 27 gS og fudy (ijek.kq la[;k 28) ls igys vk,xkA

(3)  ijek.kq la[;k lnSo iw.kZ la[;k gksrh gS] vr% gkbM™kstu o ghfy;e osG chp esa dksbZ rRo  
 ugha vk,xkA

ijek.kq la[;k—ijek.kq la[;k dks ‘Z’ ls fu:fIkr fd;k tkrk gSA ijek.kq la[;k v.kq ds 
dsUÊ esa ik, tkus okys izksVkWu dh la[;k ds cjkcj gksrs gSaA

• vk/kqfud vko`r lkj.kh esa 18 ≈/oZ LraHk gSa ftUgsa ^lewg* dgk tkrk gS rFkk 7 {kSfrt  
 iafDr;k° gS ftUgsa vkorZ dgk tkrk gS

• fdlh Hkh vkorZ esa ik, tkus lHkh rRoksa esa dks'kksa dh la[;k leku gksrh gSA

mnkgj.k—Li (2, 1), Be (2, 2); B-(2, 3); C (2, 4), N(2, 5) bu lHkh rRoksa esa dks'kksa 
dh la[;k leku gSA

•  ,d lewg ds lHkh rRoksa esa la;ksth bysDV™kuksa dh la[;k leku gksrh gSA 

 mnkgj.k — lewg 1 → H – 1

     Li – 2, 1

     N – 2, 8, 1,     K – 2, 8, 8, 1

• lHkh rRoksa esa la;ksth bysDV™kuksa dh la[;k (1) leku gSA

• lewg esa uhps tkus ij dks'kksa dh la[;k c<+rh tkrh gSA

• fdlh fo'ks"k vkorZ esa ik, tkus okys rRoksa dh la[;k bl ckr ij fuHkZj djrh gS fd  
 fdl izdkj bysDV™ku fofHkUu dks'kksa esa Hkjs tkrs gSaA

• fofHkUu dks'kksa esa Hkjs tkus okys bysDV™kuksa dh la[;k ds vk/kkj ij vkorZ esa rRoksa dh  
 la[;k crk ldrs gSaA

• fdlh dks'k esa bySDV™kuksa dh vf/kdre la[;k lw= 2n2 }kjk fu:fIkr dh tkrh gS tgk° n  
 fn, x, dks'k dh la[;k dks n'kkZrk gSA

 mnkgj.k— 

 K dks'k (n = 1) → 2 × (1)2 = 2 rRo izFke vkorZ esa nks rRo gSaA

 L dks'k (n = 2) → 2 × (2)2 = 8 rRo izFke vkorZ esa nks rRo gSaA

• vkorZ lkj.kh esa rRoksa dh fLFkfr mudh jklk;fud fÿ;k'khyrk dks crkrh gSA
• la;kstdrk bysDV™kuksa n~okjk] rRo }kjk fufeZr vkca/k dk izk:i rFkk la[;k fu/kkZfjr gksrh  

 gSA
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vk/kqfud vkorZ lkj.kh dh izo`fr

(1) la;kstdrk—ijek.kq ds lcls ckgjh dks'k esa mifLFkr bySDV™kuksa dh la[;k la;kstdrk 
dgykrh gSA lewg esa ≈ij ls uhps tkus ij la;kstdrk leku jgrh gS ijUrq vkorZ esa ck,° ls nk,° 
tkus ij igys 1 ls 4 rd c<+rh gS mlds ckn ?kVdj 0 gks tkrh gSA

 rhljk vkorZ  Na Mg Al Si P S Cl Ar

 la;kstdrk   1 2 3 4 3 2 1 0

• ijek.kq lkbt—ijek.kq lkbt ls ijek.kq dh f=T;k dk irk pyrk gSA ,d ijek.kq ds  
       dsUÊ ls ckg~;Ÿke dks'k dh nwjh gh ijek.kq lkbt gSA

• vkorZ esa ck,° ls nk,° tkus ij ijek.kq lkbt ;k f=T;k ?kVrh gS D;ksafd ukfHkdh; vkos'k  
       esa ÿfed o`fº gksrh gSA

IIIrd vkorZ   Na Mg Al Si P S Cl

f=T;k (pm)   186 160 143 118 110 104 99 

• lewg esa ≈ij ls uhps vkus ij ijek.kq f=T;k c<+rh gS D;ksafd u, dks'kksa dh la[;k c<+rh  
 gS ftlls fd ukfHkd vkSj ckg~re dks'k dh nwjh c<+rh tkrh gSA

         lewg I Li 152

    Na 186

ijek.kq f=T;k (pm) K 231

    Rb 244

    CS 270

/kkfRod xq.k—/kkfRod xq.k dk vFkZ gS fdlh rRo ds ijek.kq n~okjk bysDV™ku R;kxus dh {kerkA

•	 /kkrq,° vkorZ lkj.kh esa ck,° rjQ gSaA

• vkorZ esa ck,° ls nk,° tkus ij /kkfRod xq.k de gks tkrk gS D;ksafd bysDV™kWuksa ij ukfHkdh;  
 vkos'k c<+rk gS] bysDV™kWu R;kxus dh izo`fŸk ?kV tkrh gSA

• /kkrq bysDV™kWu [kksrs gSa vkSj /kukRed vk;u cukrs gSaA vr% /kkrq oS|qr /kukRed rRo  
 dgykrs gSaA

• lewg esa ≈ij ls uhps vkus ij /kkfRod xq.k c<+rk gSA D;ksafd la;kstdrk bysDV™kWuksa ij  
 ukfHkdh; vkos'k ?kVrk gS rFkk ckgjh bysDV™kWu lqxerkiwoZd fudy tkrs gSaA
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v/kkfRod xq.k/keZ

• v/kkrq,° oS|qr Ω.kkRed gksrh gSaA os bysDV™kWuksa dks xzg.k djrh gSaA

• v/kkrq,°] vkorZ lkj.kh esa nk,° vksj ikbZ tkrh gSaA

• vkorZ esa ck,° ls nk,° tkus ij v/kkfRod xq.k c<+rk gS D;ksafd izHkkoh ukfHkdh; vkos'k  
 c<+us ds dkj.k bysDV™ku xzg.k djus dh izo`fŸk c<+ tkrh gSA

• lewg esa ≈ij ls uhps vkus ij v/kkfRod xq.k de gksrk tkrk gS D;ksafd izHkkoh ukfHkdh;  
 vkos'k de gks tkrk gS ftlls bysDV™kWu viukus dh {kerk de gks tkrh gSA

• vkorZ lkj.h ds e/; esa mi/kkrq ;k vºZ/kkrq,° ikbZ tkrh gSaA ;s dqN xq.k /kkrqvksa ds rFkk  
 dqN xq.k v/kkrqvksa ds n'kkZrs gSaA

• /kkrq vkDlkbM {kkjh; izo`Gfr ds gksrs gSa tcfd v/kkrq vkDlkbM vEyh; izo`Gfr ds gksrs  
 gSaA

 ozG-     xq.k vkorZ esa            dkj.k lewg esa         dkj.k

 la-  ifjorZu  ifjorZu 

 1. ijek.kq de gksrk gS izHkkoh ukfHkdh;  c<+rk gS u, dks'kksa osG tqM+us
  lkbt  vkos'k c<+ tkrk gS  osG dkj.k] ckgjh
    ftlls ukfHkd ,oa   dks'k rFkk ukfHkd osG
    bysDV™ku osG chp   chp dh nwjh c<+rh
    ijLij vkd"kZ.k   tkrh gSA
    c<+rk gS QyLo:i
    bysDV™ku o ukfHkd   
    osG e/; nwjh ?kVrh gS

 2. /kkfRod  de gksrk izHkkoh ukfHkdh;  c<+rk tkrk izHkkoh ukfHkdh; 
  xq.k tkrk gS vkos'k c<+us osG dkj.k gS vkos'k de gks tkrk 
    la;kstu bysDV™ku   gS rFkk la;ksth 
    R;kxus dh izo`fr  bysDV™ku R;kxus dh
    ?kV tkrh gSA  {kerk c<+ tkrh gSA

 3. v/kkfRod c<+rk tkrk izHkkoh ukfHkdh;  de gks izHkkoh ukfHkdh;
  xq.k gS vkos'k c<+us osG  tkrk gS vkos'k de gksus osG
    osG dkj.k bysDV™ku  dkj.k bysDV™ku 
    xzg.k djus dh izo`fr  viukus dh {kerk
    c<+ tkrh gSA  de gks tkrh gSA
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iz'ukoyh

vfry?kq mŸkjh; iz'u (1 vad)
 1.  ,sls rhu rRoksa ds uke fy[kks tks MkWcsjkbuj ds f=d n'kkZrs gksaA

 2. U;wySaM~l ds v‘d fu;e dh nks lhek;sa fy[kksA

 3. rRoksa dks oxhZdj.k djus dh vko';drk D;ksa Fkh\

 4. esUMsyhQ us rRoksa dks vkoŸkZ lkj.kh esa oxhZo`Gr djus ds fy, fdu nks vko';d xq.kksa dks /;ku 

esa j[kk\

 5. la;kstdrk ls vki D;k le>rs gksA

 6. vkt rd fdrus rRoksa dh [kkst gks pqdh gSA

 7. vk/kqfud vkorZ fu;e crkb,A

 8. 2, 8, 3 bySDV™kWfud foU;kl okys rRo dk uke fy[ksaA bl rRo dh la;kstdrk D;k gksxh\

 9. vk/kqfud vkorZ lkj.kh esa fdrus lewg rFkk fdrus vkorZ gSaA

 10. ,d gh vkorZ ds lHkh rRoksa ds xq.k fHkUu D;ksa gksrs gSa\

y?kq mŸkjh; iz'u (2 vad)
 1. lewg esa fdlh rRo ds bysDV™kWu [kksus dh izo`fŸk fdl izdkj cny tkrh gS vkSj D;ksa\

 2. He, Ne vkSj Ar vfÿ;k'khy xSlsa D;ksa gSa\

 3. esUMsyhQ dh vkorZ lkj.kh dh fdUgha nks dfe;ksa dks fy[ksaA

 4. vkorZ lkj.kh esa gkbM™kstu dh fu/kkZfjr fLFkfr dks vlekU; D;ksa ekuk tkrk gS\

 5. fdlh rRo ds /kkfRod vfHky{k.k ls vki D;k le>rs gSa\ lewg esa uhps dh vksj vkus ij 
;g dSls cnyrk gS\ dkj.k crkb,A

 6. /kkfRod vkWDlkbM {kkjh; izo`fŸk ds gksrs gSa tcfd v/kkfRod vkWDlkbM vEyh; izo`fŸk ds 
gksrs gSaA Li‘ dhft,A

 7. lewg esa uhps dh vksj vkus ij vkSj vkoŸkZ esa ck,° ls nk,° tkus ij ijek.kq lkbt dh izo`fŸk 
fdl izdkj ifjofrZr gksrh gS\ bl ifjorZu dk dkj.k fyf[k,A
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y?kq mŸkjh; iz'u (3 vad)
 1. pkj rRo P, Q, R, S dk bysDV™kWfud foU;kl ÿe'k% 12, 13, 14, o 15 gSA crkb,
  (i) rRo Q dh la;kstdrk D;k gksxh\
  (ii) bu rRoksa esa ls dkSu lh /kkrq o v/kkrq gS\
  (iii) buesa dkSu&lk rRo {kkjh; vkWDlkbM gksxk\
 2. (a) fdlh rRo ds bysDV™kWfud foU;kl ds n~okjk mldh la;kstdrk dSls Kkr dh tk ldrh  

  gS \

 3. uhps fn, x, rRoksa ds ijek.kq lkbt dk vË;;u djsa rFkk mUgsa c<+rs ÿe esa O;ofLkFkr djsa

  (i) Na Li Rb Cs K

    186 152 246 262 231

  (ii) ,sls rRoksa dk uke crkb, ftudk ijek.kq lkbt lcls NksVk rFkk lcls cM+k gSA

  (iii) lewg esa uhps tkus ij ijek.kq lkbt ij D;k izHkko iM+rk gS\

 4. mi/kkrq ;k vºZ/kkrq fdUgsa dgrs gSaA mnkgj.k lfgr crkb,A

nh?kZ mŸkjh; iz'u (5 vad)
 1. esUMyhQ vkorZ lkj.kh vkSj vk/kqfud vkorZ lkj.kh esa dksbZ 5 vUrj fy[ksaA

 2. ,d rRo A dk ijek.kq ÿekad 16 gS] crkb,—

  (i)  rRo dk uke
  (ii)  HkkSfrd voLFkk
  (iii) gkbM™kstu ds lkFk cus ;kSfxd
  (iv) /kkrq ;k v/kkrq
  (v)  vkWDlkbM ds lw= o izo`Gfr

ewY; vk/kkfjr iz'u

  fj;k vkSj jhuk nloha d{kk dh Nk=k,° gSaA fj;k ,d le>nkj vkSj O;ofLFkr yM+dh gS tcfd 
jhuk ,d xSj ftEesnkj yM+dh gSA mls ftUnxh dh dfBukb;ksa dks lqy>kus esa cgqr eqf'dyksa 
dk lkeuk djuk iM+rk gS

 1. vkids fopkj ls nSfud thou esa O;ofLFkr jgus ds D;k ykHk gSa\

 2. mijksDr dFku dks ikB&rRoksa ds vkorhZ oxhZdj.k ls fdl izdkj lacaf/kr dj ldrs gSa\ rRoksa 
ds oxhZdj.k us muds vË;;u esa dSls lgk;rk dh gS\
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nh?kZ mÙkjh; iz'uksa ds gy

rRoksa dk vkorZ oxhZdj.k

  mŸkj 1.

       esUMsyhQ dh vkorZ lkj.kh  vk/kqfud vkorZ lkj.kh

  (i) rRoksa dks c<+rs gq, ijek.kq  (1) rRoksa dh c<+rs gq, ijek.kq la[;k

    ÊO;eku ds ÿe esa ltk;k  ds ÿe esa j[kk x;k gSA

    x;k gSA

  (ii) 8 lewg gSaA (2) 18 lewg gSaA

  (iii) I ls VII lewg milewgksa esa (3) blesa milewg ugha gSA

    c°Vs gSaA

  mŸkj 2. rRo A (16) = 2, 8, 6

  (i) lYQj (S)

  (ii) Bksl voLFkk

  (iii) H2S

  (iv) v/kkrq

  (v) izo`GfŸk vEyh; gS_ vkWDlkbM – SO2 
••
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• tuu—

 (i)  tuu og izfÿ;k gS ftlds }kjk ltho vius tSls u, tho mRiUu djrs gSaA  
  ;g i`Foh ij thou dh fujarjrk dks cuk, j[kus ds fy, vko';d gSA

 (ii)  dksf'kdk osG dsUÊd esa ik, tkus okys xq.klw=ksa ds Mh- ,u- ,- (DNA-fMvkWDlhjkbcks  
  U;wDyhd vEy) ds v.kqvksa esa vkuqoaf'kd xq.k gksrs gSaA

 (iii)  Mh- ,u- ,- (DNA) izfro`Gfr cukrk gS rFkk ubZ dksf'kdk,° cukrk gSA blls  
  dksf'kdkvksa esa fofHkUurk mRiUu gksrh gSA ;s ubZ dksf'kdk,° ,dleku gSa ijUrq  
  le:i ughaA

fofHkUurk dk egÙo

(i)  yEcs le; rd iztkfr (Lih'kht) dh mŸkj—thfork cuk, j[kus esa mi;ksxhA

(ii)  tSl fodkl dk vk/kkjA

iztuu ds izdkj— (i) vySafxd iztuu

    (ii) ySafxd iztuu

(i) vySafxd iztuu—

• ,dy tho u, tho mRiUu djrk gSA
• ;qXed dk fuekZ.k ugha gksrk gSA

• u;k tho iSr`d tho ds leku@le:i gksrk gSA

• lrr~ xq.ku ds fy, ;g ,d cgqr gh mi;ksxh ek/;e gSA

• ;g fuEu oxZ ds thoksa esa vf/kd ik;k tkrk gSA

(ii) ySafxd iztuu—

• nks ,dy tho (,d uj o ,d eknk) feydj u;k tho mRiUu djrs gSaA
• uj ;qXed o eknk ;qXed curs gSaA
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• u;k tho vuqokaf'kd :i ls iSr`d thoksa ds leku gksrk gS ijUrq le:i ughaA

• iztkfr esa fofHkUurk,° mRiUu djus esa lgk;d gksrk gSA

• mPp oxZ ds thoksa esa ik;k tkrk gSA

vySafxd iztuu dh fof/k;k¡

(i) fo[kaMu—bl izÿe esa ,d dksf'kdk nks ;k nks ls vf/kd dksf'kdkvksa esa foHkkftr gks  
 tkrh gSA

 (d) f}[kaMu—tho nks dksf'kdkvksa esa foHkkftr gksrk gSA  

 mnkgj.k—vehck

 ([k) cgq[kaMu—tho cgqr lkjh dksf'kdkvksa esa foHkkftr gks tkrk gSA

 mnkgj.k—IySTeksfM;e

(ii)  [kaMu—bl iztuu fof/k esa ljy lajpuk okys cgqdksf'kdh; tho fodfLkr gksdj NksVs&NksVs  
 VqdM+ksa esa [kafMr gks tkrk gSA ;s VqdM+s o`fº dj u, tho esa fodfLkr gks tkrs gSaA

 mnkgj.k—Likbjksxkbjk

(iii) iqu#n~Hkou (iqutZuu)—bl izÿe esa fdlh dkj.ko'k] tc dksbZ tho dqN VqdM+ksa esa  
 VwV tkrk gS] rc izR;sd VqdM+k u, tho esa fodfLkr gks tkrk gSA
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 mnkgj.k—Iysusfj;k] gkbM™k

(iv) eqdqyu—bl izÿe esa] tho ds 'kjhj ij ,d mHkkj mRiUu gksrk gS ftls eqdqy dgrs  
 gSaA ;g eqdqy igys uUgsa fQj iw.kZ tho esa fodfLkr gks tkrk gS rFkk tud ls vyx gks  
 tkrk gSA 

 mnkgj.k—gkbM™k] ;hLV ([kehj)

(v)  chtk.kq lekla?k—dqN thoksa ds rarqvksa ds fLkjs ij chtk.kq /kkuh curh gS ftuesa  
 chtk.kq gksrs gSaA chtk.kq xksy lajpuk,° gksrh gSa tks ,d eksVh fHkŸkh ls jf{kr gksrh gSaA  
 vuqdwy ifjfLFkfr feyus ij chtk.kq o`fº djus yxrs gSaA
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(vi) dkf;d izo/kZu—dqN ikS/kksa esa u, ikS/ksa dk fuekZ.k mlds dkf;d Hkkx tSls tM+] ruk  
 ifŸk;k° vkfn ls gksrk gS] bls dkf;d izo/kZu dgrs gSaA

(a) izko`Gfrd fof/k;k°—

•  tM+ }kjk — Msgfy;k] 'kdjdanh

•  rus }kjk — vkyw] vnjd

•  ifŸk;ksa }kjk — czk;ksfQye dh ifŸk;ksa dh dksj ij dfydk,° gksrh gSa] tks fodfLkr gksdj  
 u;k ikS/kk cukrh gSA

(b) o`Gf=e fof/k;k°—

• jksi.k — vke
• drZu — xqykc

• ys;fjax — pesyh

• ≈rd lao/kZu — bl fof/k esa 'kk[kk ds fLkjs ls dksf'kdk,° ysdj mUgsa iks"kd ek/;e esa 
 j[kk tkrk gSA ;s dksf'kdk,° xq.ku dj dksf'kdkvksa ds xqPNs ftls dSyl dgrs gSa esa ifjofrZr  
 gks tkrh gSA dSyl dks gkWeksZu ek/;e esa j[kk tkrk gS] tgk° mlesa foHksnu gksdj u, ikS/ks  
 dk fuekZ.k gksrk gS ftls fQj feÍh esa jksfIkr dj nsrs gSA

 mngkj.k—vkfoZGd] ltkoVh ikS/ksA

dkf;d lao/kZu ds ykHk

• cht mRiUu u djus okys ikS/ks_ tSls—dsyk] xqykc vkfn ds u, ikS/ks cuk ldrs gSaA

• u, ikS/ks vkuqoaf'kd :i esa tud ds leku gksrs gSaA

• cht jfgr Qy mxkus esa enn feyrh gSA

• ikS/ks mxkus dk lLrk vkSj vklku rjhdk gSA

ySafxd iztuu

• ySafxd iztuu uj o eknk ;qXed ds feyus ls gksrk gSA
• uj o eknk ;qXed ds feyus ds izÿe dks fu"kspu dgrs gSaA

• larfr esa fofHkUurk mRiUu gksrh gSA

iq"ih ikS/kksa esa ySafxd tuu

• Qwy ikS/ks  dk tuu vax gSA
• ,d Qwy ds eq[; Hkkx—ckg~; ny] ia[kqMh L=hdslj ,oa iqadslj gksrs gSaA
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iwGy ds izdkj

(i)  mHk;fyaxh iq"i—L=hdslj o iqadslj nksuksa mifLFkr gksrs gSaA mnkgj.k—ljlksa] xqM+gyA

(ii)  ,d fyaxh iq"i—L=hdslj vkSj iqadslj esa ls dksbZ ,d gh tuukax mifLFkr gksrk gSA

 mnkgj.k—iihrk] rjcwtA

iq"i dh lajpuk

cht fuekZ.k dh izfozG;k

(i) ijkxdks'k esa mRiUu ijkxd.k] gok] ikuh ;k tUrq }kjk mlh Qwy ds ofrZÿkx (Loijkx.k)  
 ;k nwljs Qwy ds ofrZdkxz (ijijkx.k) ij LFkkukarfjr gks tkrs gSaA

(ii)  ijkxd.k ls ,d ufydk fodfLkr gksrh gS tks ofrZdk ls gksrs gq, chtkaM rd igq°prh gSA

(iii) vaMk'k; ds vUnj uj o eknk ;qXed dk fu"kspu gksrk gS rFkk ;qXeut dk fuekZ.k  
 gksrk gS]

(iv) ;qXeut esa foHkktu gksdj Hkwz.k dk fuekZ.k gksrk gSA chtkaM  ls ,d dBksj vkoj.k fodfLkr  
 gksdj cht esa cny tkrk gSA

(v) vaMk'k; Qy esa cny tkrk gS rFkk Qwy ds vU; Hkkx >M+ tkrs gSaA
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ofrZdkxz ij ijkxd.kksa dk vaoqGj.k

ekuo esa iztuu

• ekuoksa esa ySafxd tuu gksrk gSA

• ySafxd ifjiDork—thou dk og dky tc uj esa 'kqÿk.kq rFkk eknk esa vaM&dksf'kdk  
 dk fuekZ.k 'kq: gks tkrk gSA fd'kksjkoLFkk dh bl vof/k dks ;kSoukjaHk dgrs gSaA

;kSoukjaHk ij ifjorZu

(a) fd'kksjksa esa ,d leku—

• dka[k o tuukax ds ikl xgjs ckyksa dk mxukA

• Ropk dk rSyh; gksuk rFkk eq°gkls fudyukA

(b) yM+fd;ksa esa—

• Lru ds vkdkj esa o`fº gksus yxrh gSA

• jtks/keZ gksus yxrk gSA

(c) yM+dksa esa—

• psgjs ij nk<+h&ew°N fudyukA

• vkokt dk QVukA

;s ifjorZu ladsr nsrs gSa fd ySafxd ifjiDork gks jgh gSA
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uj tuu ra=

(i)  o`"k.k—o`"k.k mnj xqgk ds ckgj o`"k.k dks"k esa mifLFkr gksrs gSaA o`"k.k dks"k rkieku  
 rqyukRed :i ls de gksrk gS] tks 'kqÿk.kq cuus ds fy, vko';d gSA

• uj ;qXed ('kqÿk.kq) ;gk° ij curs gSaA 

• o`"k.k xzUFkh] VsLVksLVsjkWu gkeksZu mRiUu djrh gSA VsLVksLVsjkWu ds dk;Z %

 (a) 'kqÿk.kq mRiknu dk fu;a=.k 

 (b) yM+dksa esa ;kSoukoLFkk ifjorZu

(ii) 'kqÿokfguh—;s 'kqÿk.kqvksa dks o`"k.k ls f'k'u rd igq°pkrh gSA

(iii) ew=ekxZ—;g ew= vkSj oh;Z nksuksa ds ckgj tkus dk ekxZ gSaA ckgjh vkoj.k ds lkFk bls  
 f'k'u dgrs gSaA

(iv)  lacaf/kr xzafFk;k°—'kqÿk'k; xzfFk rFkk izksLV™sV xzafFk vius lzko 'kqÿokfguh esa Mkyrs gSaA  
 blls—

• 'kqÿk.kq rjy ek/;e esa vk tkrs gSaA

• ;g ek/;e mUgsa iks"k.k iznku djrk gSA

• muds LFkkukarj.k esa lgk;rk djrk gSA 'kqÿk.kq rFkk xzzafFk;ksa dk lzko feydj oh;Z  
 cukrs gSaA

ekuo dk uj tuu ra=

eknk tuu ra=

(i)  vaMk'k;—eknk ;qXed vFkok vaM&dksf'kdk dk fuekZ.k vaMk'k; esa gksrk gSA 

• yM+dh ds tUe ds le; gh vaMk'k; esa gtkjksa vifjiDo vaM gksrs gSaA

• ;kSoukjaHk ij buesa ls dqN vaM ifjiDo gksus yxrs gSaA
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• nks esa ls ,d vaMk'k; }kjk gj eghus ,d ifjiDo vaM mRiUu fd;k tkrk gSA

• vaMk'k; ,LV™kstu o izkstSLV™ksu gkWeksZu Hkh mRiUu djrk gSA

(ii)  vaMokfgdk (QsyksfIk;u V~;wc)—

• vaMk'k; }kjk mRiUu vaM dksf'kdk dks xHkkZ'k; rd LFkkukarj.k djrh gSA

• vaM dksf'kdk o 'kqÿk.kq dk fu"kspu ;gk° ij gksrk gSA

(iii)  xHkkZ'k;—;g ,d FkSyhuqek lajpuk gS tgk° ij f'k'kq dk fodkl gksrk gSA

• xHkkZ'k; xzhok }kjk ;ksfu esa [kqyrk gSaA

ekuo dk eknk tuu ra=
tc vaM&dksf'kdk dk fu"kspu gksrk gS

• fu"ksfpr vaM ;qXeut dgykrk gS] tks xHkkZ'k; esa jksfIkr gksrk gSA xHkkZ'k; esa jksi.k ds  
 i'pkr~ ;qXeut esa foHkktu o foHksnu gksrk gS rFkk Hkwz.k dk fuekZ.k gksrk gSA

• IySlsaVk—;g ,d fof'k‘ mŸkd gSa ftldh r'rjhuqek lajpuk xHkkZ'k; esa /kalh gksrh gSA  
 bldk eq[; dk;Z—

 (i) ek° ds jDr ls Xykwdkst vkWDlhtu vkfn (iks"k.k) Hkwz.k dks iznku djukA

 (ii) Hkzw.k }kjk mRikfnr vif'k‘ inkFkks± dk fuiVkuA

• vaM ds fu"kspu ls ysdj f'k'kq ds tUe rd ds le; dks xHkZdky dgrs gSaA bldh vof/k  
 yxHkx 9 eghus gksrh gSA

tc vaM dk fu"kspu ugha gksrk

• gj eghus xHkkZ'k; [kqn dks fu"ksfpr vaM izkIr djus ds fy, rS;kj djrk gSA 

• xHkkZ'k; dh fHkŸkh ekaly ,oa Liksath gks tkrh gSA ;g Hkwz.k ds fodkl ds fy, t:jh gSA 
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• ;fn fu"kspu ugha gksrk gS rks bl fHkfŸk dh vko';drk ugha jgrhA vr% ;g irZ  
 /khjs&/khjs VwV dj ;ksfu ekxZ ls jDr ,oa E;wdl ds :i esa ckgj fudyrh gSA

• ;g pÿ yxHkx ,d eghus dk le; ysrk gS rFkk bls Ωrqlzko vFkok jtks/keZ dgrs gSaA

• 40 ls 50 o"kZ dh mez ds ckn vaMk'k; ls vaM dk mRiUu gksuk cUn gks tkrk gSA QyLo:i  
 jtks/keZ cUn gks tkrk gS ftls jtksfuo`fr dgrs gSaA

tuu LokLF;

• tuu LokLF; dk vFkZ gS] tuu ls lacaf/kr lHkh vk;ke tSls 'kkjhfjd] ekufLkd] lkekftd  
 ,oa O;kogkfjd :i ls LoLF; gksukA

• jksxksa dk ySafxd lapj.k—(STD's) vusd jksxksa dk ySafxd lapj.k Hkh gks ldrk gS_ 
 tSls— (a) thok.kq tfur—xksusfj;k] fLkQfyl

 (b) fo"kk.kq tfur—eLlk (warts), HIV-AIDS A

  daMkse ds mi;ksx ls bu jksxkas dk lapj.k dqN lhek rd jksduk laHko gSA

• xHkZjks/ku—xHkZ/kkj.k dks jksduk xHkZjks/ku dgykrk gSA

xHkZjks/ku ds izdkj

(a)  ;kaf=d vojks/k—'kqÿk.kq dks vaMdksf'kdk rd ugha igq°pus fn;k tkrkA

mnkgj.k— 

•  f'k'u dks <dus okys daMkse

•  ;ksfu esa j[ks tkus okys ljokbdy dSi

(b) jklk;fud rduhd—

• eknk esa vaM dks u cuus nsuk] blds fy, nokbZ yh tkrh gS tks gkWeksZu ds larqyu dks  
 ifjofrZr dj nsrh gSA

• buds vU; izHkko (foijhr izHkko) Hkh gks ldrs gSaA

(c)  IUCD (Intra Uterine contraceptive device)—

•  ywi ;k dkWij-T dks xHkkZ'k; esa LFkkfIkr fd;k tkrk gSA ftlls xHkZ/kkj.k ugha gksrkA

(d)  'kY;fÿ;k rduhd—

 (i)  ulca/kh—iq#"kksa esa 'kqÿokfgdkvksa dks jksd dj] mlesa ls 'kqÿk.kqvksa ds LFkkukarj.k  
  dks jksdukA
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 (ii)  V~;wcsDVkseh—efgykvksa esa vaMokguh dks vo#º dj] vaM ds LFkkukarj.k dks  
  jksdukA

Hkwz.k gR;k—eknk Hkwz.k dks xHkkZ'k; esa gh ekj nsuk Hkwz.k gR;k dgykrk gSA

,d LoLF; lekt ds fy,] larqfyr fyax vuqikr vko';d gSA ;g rHkh laHko gksxk tc yksxksa 
esa tkx:drk QSykbZ tk,xh o Hkwz.k gR;k rFkk Hkwz.k fyax fu/kkZj.k tSlh ?kVukvksa dks jksduk gksxkA

iz'ukoyh

vfry?kq mŸkjh; iz'u (1 vad)
 1. iztuu ds nks izdkj crkvksA

 2. IySTeksfM;e esa fdl izdkj dk iztuu gksrk gS\

 3. euq"; esa vaM dk fu"kspu dgk° ij gksrk gS\

 4. nks mHk;fyaxh iq"iksa ds uke crkvksA

 5. dkf;d izo/kZu D;k gS\

 6. dksf'kdk esa D.N.A. dgk° mifLFkr gksrk gS\

 7. ikS/ks ds tuu vax dgk° ij mifLFkr gksrs gSa\

 8.  xHkZjks/ku gsrq jklk;fud fof/k fy[ksaA

y?kq mŸkjh; iz'u (2 vad)
 1. VsLVksLVsjkWu gkWeksZu ds dk;Z crkvksA

 2. IySlsaVk D;k gS\ blds dk;Z crkvksA

 3. gekjs pkjksa rjQ fofHkUu izdkj ds tho gksus dk D;k dkj.k gS\

 4. dqN ikS/kksa dks mxkus ds fy, dkf;d izo/kZu fof/k dk iz;ksx D;ksa fd;k tkrk gS\

 5. euq"; esa uj o eknk fyax gkWeksZu ds uke fy[kksA

 6. Qwy ds fofHkUu Hkkxksa ds uke fy[kksA

 7. ,dfyaxh o mHk;fyaxh iq"i esa vUrj crkvksA

 8. STDs dk iwjk uke D;k gS\ mnkgj.k Hkh nksA

 9. Loijkx.k o ijijkx.k esa vrj crkvksA

 10. fuEu esa iztuu dh fof/k;ksa ds uke crkvks gkbM™k] vehck] Iysusfj;k] LikbjksxkbjkA



foKku & 10 (SA - II)36

y?kq mŸkjh; iz'u (3 vad)
 1. ≈rd lao/kZu D;k gS\

 2. ikS/kksa esa fu"kspu ds izÿe dks le>kb;sA

 3. oh;Z dSls curk gS\

 4. uj tuu ra= dk ,d ukekafdr fp= cukvksA

 5. Hkwz.k fyax fu/kkZj.k D;k gS\ bls D;ksa fu"ks/k fd;k x;k gS\

 6. ,d iq"i dh m/oZdkV dk ukekafdr fp= cuk,°A

 7. ySafxd o vySafxd iztuu ds chp vUrj Li‘ djsA

nh?kZ mŸkjh; iz'u (5 vad)
 1. vySafxd tuu dh fofHkUu fof/k;k° dkSu&lh gS\

 2.  eknk tuu ra= dk ukekafdr fp= cukvkss rFkk blds fofHkUu Hkkxksa esa dk;Z crkvksA

 3.  xHkZjks/ku D;k gS\ bldh fofHkUu fof/k;k° dkSu&lh gSa \

 4.  ekuo esa D;k gksrk gS ;fn—

  (a) fu"kspu gksrk gSA

  (b) fu"kspu ugha gksrk gSA

 5.  cht cuus ds izÿe dks le>kvksA

 6.  euq"; esa ;kSoukjaHk D;k gS\ bl le; gksus okys ifjorZu Hkh crkvksA

ewY;ijd iz'u

  ,d xHkZorh efgyk] tks ,d csVh dh ek° gS] vYV™klkmaM Dyhfud ds MkWDVj ls vius xHkZ esa 
iy jgs cPps dk fyax fu/kkZj.k djus ds fy, dgrh gSA MkWDVj] cM+h uezrk ls] ,slk djus ds 
fy, euk dj nsrk gS rFkk mls bl fLFkfr ds dkuwuh ,oa vkpkj lacaf/k ckrs crkrs gSA MkWDVj 
ds er ls lger gksdj efgyk] [kq'kh ls vius cPps dks Lohdkj ysrh gSA

  vc fuEu iz'uksa dk mŸkj nsa—

  (i)  Hkzw.k fyax fu/kkZj.k xyr D;ksa gS\

  (ii) MkWDVj us efgyk ds le{k dkSu&ls roZG j[ks gksaxs\

  (iii) MkWDVj }kjk n'kkZ, ewY; crkvksA
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nh?kZ mŸkjh; iz'uksa ds gy

 1.  vySafxd tuu dh fof/k;k°—

  fo[kaMu] [kaMu] iqu#n~Hkou] eqdqyu] chtk.kq laekla/k] dkf;d izo/kZu 

 2.  eknk tuu ra= dk ukekafdr fp= 

  dk;Z—

  (i) vaMk'k; — eknk ;qXed dk fuekZ.k

  (ii) vaMokfgdk — fu"kspu dk LFkku

  (iii) xHkkZ'k; — Hkzw.k dk fodkl

 3.  xHkZjks/ku—

  (i) ;kaf=d

  (ii) jklk;fud

  (iii) 'kY;fÿ;k rduhd

  (iv) IUCD

 4.  (a)  (i)  ;qXeut dk fuekZ.k—xHkkZ'k; esa jksi.k

    (ii) ek° dk xHkkZ/kkj.k

  (b) Ωrq lzko

 5.  ijkxd.kks ds vadqj.k dks n'kkZrk ukeafdr fp=A

••
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vkuqoaf'kdh

                    v/;;u gS

  vkuqoaf'kdrk@oa'kkxfr  fofHkUurk@fofo/krk
 fofHkUu y{k.kksa dk iw.kZ fo'oluh;rk ;g tud vkSj larfr osG y{k.kksa dh vlekurk 
 osG lkFk oa'kkxr gksukA  dh voLFkk gSA

 (Somatic)  'kkjhfjd dksf'kdk fofHkUurk  (Gametic) tuu dksf'kdk fofHkUurk 
 Variation  Variation 
•	 ;g 'kkjhfjdh dksf'kdk esa vkrh gSA

•	 ;s vxyh ih<+h esa LFkkukUrfjr ugha gksrs

•	 tSo fodkl esa lgk;d ugha gSA

•	 bUgsa mikftZr y{k.k Hkh dgk tkrk gSA 

mnkgj.k % dkuksa esa Nsn djuk] oqGŸkksa esa 
     iw°N dkVuk 

•	 ;g tuu dksf'kdk esa vkrh gSA

•	 ;g vxyh ih<+h esa LFkkukUrfjr gksrs gSaA

•	 tSo fodkl esa lgk;d gSaA

•	 bUgsa vkuqoaf'kd y{k.k Hkh dgk tkrk gSA

mnkgj.k % ekuo osG ckyksa dk jax] ekuo  
             'kjhj dh yEckbZ

tuu osG nkSjku fofHkUurkvksa dk lap;u

fofHkUurk,°

    tuu }kjk ifjyf{kr gksrh gSa pkgs tUrq

 vySafxd tuu (Asexual) Reproduction Sexual ySafxd tuu Reproduction
	 	 	 																								↓		 	 																					↓
	 •	 fofHkUurk,° de gksaxh  •	 fofo/krk vis{kko`Gr vf/kd gksxh
 •	 Mh-,u-,- izfro`Gfr osG le; U;wu =qfV;ksa •	 ozGkl ladj.k osG }kjk] xq.klw= ozGksekslkse 

 osG dkj.k mRiUu gksrh gSaA   osG fola;kstu }kjk] E;wVs'ku (mRifjorZu) 
    osG }kjkA
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fofHkUurk osG ykHk
(i)  izo`Gfr dh fofo/krk osG vk/kkj ij fofHkUurk thoksa dks fofHkUu izdkj osG ykHk gks  

  ldrs gSaA mnkgj.k&mG".krk dks lgu djus dh Nerk okys thoi.kqvksa dks vf/kd xehZ  
  ls cpus dh laHkkouk vf/kd gksrh gSA

(ii) i;kZoj.k dkjdksa }kjk mŸke ifjorZ dk p;u tSo fodkl izozGe dk vk/kkj cukrk gSA

• Lora= (Free earlabe) ,oa tqM+s d.kZikfy (Attached ear lobe) ekuo lef"V esa ik,  
  tkus okys nks ifjorZ gSaA

esaMy dk ;ksxnku
esaMy us oa'kkxfr osG oqGN eq[; fu;e izLrqr fd,A

esaMy dks vkuqoaf'kdh osG tud osG uke ls tkuk tkrk gSA esaMy us eVj osG ikS/ks osG foi;kZlh 
(7 fodYih) y{k.kksa dk v/;;u fd;k tks LFkwy :i ls fn[kkbZ nsrs gSaA

  y{k.k izHkkoh fo'ks"kd vizHkkoh fo'ks"kd

 cht dk vkdkj  

    xksy >qjhZnkj

 cht dk jax   

    ihyk gjk

 iwGy dk jax   

    cSaxuh lisGn

 Qyh dk vkdkj  

    iwGyh gqbZ fLkoqGM+h gqbZ
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 Qyh dk jax   

    gjk ihyk

 iq"Ik dh fLFkfr  

    v{kh; vaR;

 iq"i dh fLFkfr  

    yack ckSuk

fp=—esaMy }kjk v/;;u fd, x, eVj osG ikS/ks osG foi;kZl fo'ks"kdksa osG lkr tksM+sA

esaMy }kjk eVj osG ikS/ks dk p;u
esaMy us eVj osG ikS/ks dk p;u fuEufyf[kr xq.kksa osG dkj.k fd;k—

(i)  eVj osG ikS/kksa esa foi;kZlh fodYih y{k.k LFkwy :i ls fn[kkbZ nsrs gSaA

(ii)  budk thou dky NksVk gksrk gSA

(iii)  lkekU;r% Loijkx.k gksrk gS ijUrq o`Gf=e rjhosG ls ijijkx.k Hkh djk;k tk ldrk gSA

(iv)  ,d gh ih<+h esa vusd cht cukrk gSA
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esaMy }kjk v/;;u fd, x, eVj osG ikS/ks osG 7 foi;kZl fo'ks"kd

 ozG- la-  y{k.k  foi;kZl fo'ks"kd

 1.  rus dh mG°pkbZ  yack@ckSuk

 2.  iwGy dk jax  cSaxuh@lisGn

 3.  iwGy dh fLFkfr  v{kh;@lR;

 4.  Qyh dk vkdkj  iwGyk@fLkoqGM+k

 5.  Qyh dk jax  gjk@ihyk

 6.  cht dk vkdkj  xksy@eq>kZ;k

 7.  cht dk jax  ihyk@gjk

I. ,dy ladj.k (eksuksgkbfczM)
eVj osG nks ikS/kksa osG ,d tksM+h fodYih y{k.kksa osG e/; ozGkl ladj.k dks ,dy ladj ozGkl 

dgk tkrk gSA

mnkgj.k—yacs ikS/ks rFkk ckSus ikS/ks osG e/; ladj.k

,dy ladj.k Monohybrid Cross
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voyksdu
(1)  izFke larfr F1 ih<+h esa lHkh ikS/ks yacs FksA

(2) F2 ih<+h esa 3/4 yacs ikS/ks os 1/4 ckSus ikS/ks Fks

(3)  thuksVkbi F2 – 3 : 1 (3 yacs ikS/ks % 1 ckSuk ikS/kk)

 thuksVkbi F3 – 1 : 2 : 1 
 TT, Tt, tt dk la;kstu 1: 2 : 1 vuqikr esa izkIr gksrk gSA

fu"d"kZ % 
1. TT o Tt nksuksa yacs ikS/ks gSa] ;|fIk tt ckSuk ikS/kk gSA

2.  T dh ,d izfr ikS/kksa dks yack cukus osG fy, i;kZIr gSA tcfd ckSusiu osG fy, t dh nksuksa  
  izfr;k° tt gksuh pkfg,A

3.  T tSls y{k.k izHkkoh y{k.k dgykrs gSa] t tSls y{k.k vizHkkoh y{k.k dgykrs gSaA

II f}&ladj.k  f}@fodYih; ladj.k (Dihybrid Cross) 
 eVj osG nks ikS/kksa osG nks tksM+h fodYih y{k.kksa osG e/; ozGkl 

fp=—f}ladj ozGkWl osG ifj.kke ftuesa tud nks tksM+s foijhr fo'ks"kdksa esa fHkUu Fks

tSls chp dk jax vkSj chp dh vko`GfrA
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F2  xksy] ihys cht  :  9
 xksy] gjs cht  :  3
 >qjhZnkj] ihys cht  :  3
 >qjhZnkj] gjs cht  :  1
bl izdkj ls nks vyx vyx (chtksa dh vko`Gfr ,oa jax) dks Lora= oa'kkuqxfr gksrh gSA

y{k.k vius vkidks fdl izdkj O;Dr djrs gSaA

dksf'kdk osG Mh-,u-,-



thu (Mh-,u-,- dh jpukRed ,oa fozG;kRed bdkbZ)



lwpuk lzksr



izksVhu la'ys"k.k

izksVhu fofHkUu y{k.kksa dh vfHkO;fDr dks fu;af=r djrh gSA (batkbe o gkWeksZu)

 thu T (izHkkoh y{k.k)  →	 batkbe dk n{krk ls  →	 i;kZIr ek=k esa  →	 yacs ikS/ks
     dk;Z djuk   gkWeksZu cukuk

 thu t (vizHkkoh y{k.k) →	 batkbe dk de n{krk  →	 vi;kZIr ek=k esa  →	 ckSus ikS/ks
     ls dk;Z djuk   gkWeksZu cukuk 

fyax fu/kkZj.k

fyax fu/kkZj.k osG fy, mŸkjnk;h dkj.k

 oqGN izkf.k;ksa esa fyax fu/kkZj.k vaMs oqGN izkf.k;ksa tSls fd ekuo esa fyax fu/kkZj.k 

 osG mG"ek;u rki ij fuHkZj djrk gS  fyax lw= ij fuHkZj djrk gSA XX (eknk) 

 mnkgj.k % ?kksa?kk  rFkk XY (uj)
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ekuo esa fyax fu/kkZj.k

vk/ks cPps yM+osG ,oa vk/ks yM+dh gks ldrs gSaA lHkh cPps pkgs og yM+dk gks vFkok yM+dh 
viuh ekrk ls X xq.klw= izkIr djrs gSaA vr% cPpksa dk fyax fu/kkZj.k bl ckr ij fuHkZj djrk gS 
fd mUgsa vius fIkrk ls fdl izdkj dk xq.klw= izkIr gqvk gSA ftl cPps dks vius fIkrk ls X xq.klw= 
oa'kkuqxr gqvk gS og yM+dh ,oa ftls fIkrk ls Y xq.klw= oa'kkxr gksrk gS] og yM+dk gksrk gSA

tSo fodkl

fodkl—og fujUrj /kheh xfr ls gksus okyk izozGe tks gtkjksa djksM+ksa o"kZ iwoZ thoksa esa 'kq: 
gqvk ftlls ubZ Lih'kht dk mn~Hko gqvkA

fLFkfr—I  yky Hka`xksa dk lewg

   ↓
   tuu osG }kjk jax esa ifjorZu

lHkh Hka`x yky   ,d Hka`x gjk

osGoy ,d gjk          tuu
     ↓	 	 					↓
dkSoksa }kjk yky Hka`x   larfr Hka`x gjk

dk y{k.k       

	 	 ↓	 	 					↓
Hk`axksa dh la[;k esa deh   gjs Hka`xksa dk >kfM+;ksa ls esy] 
    dkSoksa }kjk Hk{k.k esa deh

            ↓
    gjs Hk`axksa dh la[;k esa c<+ksŸkjh
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fu"d"kZ—gjs Hk`axksa dks izko`Gfrd p;u dk Qk;nk gqvk D;ksafd os gjh >kfM+;ksa esa n`'; ugha 
FksA ;g izko`Gfrd p;u dkSvksa }kjk fd;k x;kA izko`Gfrd p;u Hka`x lef"V esa vuqowGy n'kkZ jgk 
gS ftlls lef"V i;kZoj.k esa vkSj vPNh rjg ls jg losGA

fLFkfr—II

yky Hka`xksa dk lewg

                         ↓		tuu }kjk

jax esa ifjorZu

        ↓	 	 						↓
       lHkh Hka`x yky   ,d uhyk Hka`x

  (osGoy ,d uhyk)         ↓ tuu

        ↓		tuu   uhys Hka`xksa dh la[;k esa c<+ksŸkjh

  yky Hka`xksa dh la[;k esa c<+ksŸkjh

↓

dkS, yky rFkk uhys Hk`axksa dks igpku dj [kk tkrs gSa

↓

Hka`xksa dh la[;k esa deh vkrh gS

(yky Hka`x] uhys ls vf/kd)

↓

vpkud gkFkh vkrk gS] Hka`xksa lfgr >kM+h dks jkSan nsrk gS

↓
la;ksx ls uhys Hka`x cp tkrs gSaA

fu"d"kZ—jax ifjorZu ls vfLrRo osG fy, dksbZ ykHk ugha feykA ;g la;ksx gh Fkk fd nq?kZVuk 

osG dkj.k ,d jax dh Hka`x lef"V cp xbZ ftlls lef"V dk Lo:i cny x;kA vr% NksVh lef"V 

esa nq?kZVuk,° fdlh thu dh vko`fŸk dks izHkkfor dj ldrh gSa tcfd mudk mŸkjthfork gsrq dksbZ 

ykHk u gksA
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fLFkfr—III

yky Hka`xksa dk lewg

↓
Hk`axksa osG vkokl (>kfM+;ksa) ikni jksx yx tkrk gS

↓
Hk`axksa osG vkSlr Hkkj esa vYi iksf"kr dh otg ls deh

↓
Hk`axksa dh la[;k esa fujUrj fxjkoV

↓
ikS/kksa dk jksx lekIr gks tkrk gS

↓
Hka`xksa dh la[;k rFkk Hkkj esa fQj ls o`fº

fu"d"kZ—Hka`xksa dh tula[;k esa dksbZ vkuqoaf'kd ifjorZu ugha vkrkA tula[;k esa izHkko oqGN 
le; osG fy, i;kZoj.k osG dkj.k vk;k FkkA

mikftZr ,oa vkuqoaf'kd y{k.k

mikftZr y{k.k

1.  ;s y{k.k thoksa }kjk vius thou esa izkIr  
  fd;s tkrs gSaA

2.  ;s tuu dksf'kdkvksa osG Mh-,u-,-  
  (DNA) esa dksbZ varj ugha ykrs o  
  vxyh ih<+h dks oa'kkuqxr@LFkkukUrfjr  
  ugha gksrsA

3.  tSo fodkl esa lgk;d ugha gSA 

 mnkgj.k % vYi iksf"kr Hka`x osG /kkj  
           esa dehA

tkfr mn~Hko fdl izdkj gksrk gS \

1.  thu izokg —mu nks lef"V;ksa osG chp gksrk gS tks iwjh rjg ls vyx ugha gks ikrh gS foaGrq  
  vkaf'kd :i ls vyx&vyx gSaA

vkuqoaf'kd y{k.k

1.  ;s y{k.k thoksa dh oa'kkuqxr izkIr  
  gksrs gSaA

2. ;s tuu dksf'kdkvksa esa ?kfVr gksrs  
  gSa rFkk vxyh ih<+h esa LFkkukUrfjr  
  gksrs gSaA

3. tSo fodkl esa lgk;d gSA 

   mnkgj.k % ekuo osG vk°[kksa o ckyksa  
              osG jaxA
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2.  vkuqoaf'kd fopyu—fdlh ,d lef"V dh mŸkjksŸkj ihf<+;ksa esa thal dh ckjacjrk ls  
  vpkud ifjorZu dk mRiu gksukA

3.  izko`Gfrd pquko—og izozGe ftlesa izo`Gfr mu thoksa dk pquko dj c<+kok nsrh gS tks  
  csgrj vuqowGyu djrs gSaA

4.  HkkSxksfyd i`FkDdj.k—tula[;k esa unh] igkM+ vkfn osG dkj.k vkrk gSA blls nks 
  milef"V osG e/; vartZuu ugha gks ikrkA

vkuqoaf'kd fopyu

lef"V Z

milef"V Z1                   HkkSxksfyd :i ls                   milef"V Z2
foyx unh] igkM+ bR;kfn

mŸkjksŸkj ihf<+;k°
↓

fofHkUu ifjorZuksa dk laxzgj.k milef"V Z1 vkSj milef"V Z2
↓

vkuqoaf'kd fopyu (Genetic drift) 
↓

izko`Gfrd fopyu (Natural Selection)
↓

milef"V Z1 vkSj milef"V Z2 vartZuu esa vleFkZ

u;h Lih'kht 1  u;h Lih'kht 2

vkuqoaf'kd fopyu dk dkj.k
1. ;fn DNA esa ifjorZu i;kZIr gS
2. xq.klw=ksa dh la[;k esa ifjorZu
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fodklh; laca/k ;kstuk

1.  letkr vfHky{k.k—fofHkUu thoksa esa ;g vfHky{k.k ftudh vk/kkjHkwr lajpuk yxHkx  
  ,d leku gksrh gSA ;|fIk fofHkUu thoksa esa muosG dk;Z fHkUu&fHkUu gksrs gSaA

mnkgj.k—if{k;ksa] ljhl`i] ty&LFkypj] Lru/kkfj;ksa osG inksa dh vk/kkjHkwr lajpuk ,d 
leku gS] fdUrq ;g fofHkUu d'ks:dh thoksa esa fHkUu&fHkUu dk;Z osG fy, gksrs gSaA

letkr vax ;g iznf'kZr djrs gSa fd bu vaxksa dh ewy mRifŸk ,d gh izdkj osG iwoZtksa ls gqbZ 
gS o tSo fodkl dk izek.k nsrs gSaA

2.  le:i vfHky{k.k—og vfHky{k.k ftudh lajpuk o la?kVdksa esa varj gksrk gS] lHkh  
  dh mRifŸk Hkh leku ugha gksrh fdUrq dk;Z leku gksrk gSA

mnkgj.k—i{kh osG vxzikn ,oa pexknM+ osG vxziknA

 le:i vax ;g iznf'kZr djrs gSa fd tUrqvksa osG vax tks leku dk;Z djrs gSa] vyx&vyx  
  iwoZtksa ls fodfLkr gq, gSaA

3.  thok'e—tho osG ifjjf{kr vo'ks"k thok'e dgykrs gSaA mnkgj.k&tSls dksbZ e`r dhV  
  xeZ feV~Vh esa lw[k dj dBksj gks tk,A

mnkgj.k— vkeksukbV  & thok'e&vd'ks:dh

 V™kbyksckbV  &  thok'e&vd'ks:dh

 ukbfV;k  &  thok'e&eNyh

 jktkslkSjl  &  thok'e&MkbukslkWj diky

thok'e fdrus iqjkus gSa

1.  [kqnkbZ djus ij i`Foh dh lrg osG fudV okys thok'e xgjs Lrj ij ik, x, thok'eksa  
  dh vis{kk vf/kd u, gksrs gSaA

2.  QkWfLky MsfVax—ftlesa thok'e esa ik, tkus okys fdlh ,d rRo osG fofHkUu  
  leLFkkfudksa dk vuqikr osG vk/kkj ij thok'e dk le; fu/kkZj.k fd;k tkrk gSA

fodkl ,oa oxhZdj.k

fodkl ,oa oxhdj.k nksuksa vkil esa tqM+s gSaA

1.  thoksa dk oxhZdj.k muosG fodkl osG laca/kksa dk izfrfcac gSA

2.  nks Lih'kht osG e/; ftrus vf/kd vfHky{k.k leku gksaxs mudk laca/k Hkh mruk gh fudV  
  dk gksxkA

3.  ftruh vf/kd lekurk,° muesa gksaxh mudk mn~Hko Hkh fudV vrhr esa leku iwoZtksa ls gqvk gksxkA

4.  thoksa osG e/; lekurk,° gesa mu thoksa dks ,d lewg esa j[kus vkSj muosG v/;;u dk  
  volj iznku djrh gSaA
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fodkl osG pj.k

fodkl ozGfed :i ls vusd ihf<+;ksa esa gqvkA

I. ;ksX;rk dks ykHk

vk°[k dk fodkl—tfVy vaxksa dk fodkl Mh-,u-,- esa ek= ,d ifjorZu }kjk laHko ugha 
gS] ;s ozGfed :i ls vusd ihf<+;ksa esa gksrk gSA
• IySusfj;k esa vfr ljy vk°[k gksrh gSA
•	 dhVksa esa tfVy vk°[k gksrh gSA
•	 ekuo esa f}us=h vk°[k gksrh gSA

II. xq.krk osG ykHk

ia[kksa dk fodkl—

ia[k (ij)—BaMs ekSle esa mG"ekjks/ku osG fy, fodfLkr gq, Fks] dkykarj esa mM+us osG fy, Hkh 
mi;ksxh gks x,A

mnkgj.k—MkbukslkWj osG ia[k Fks] ij ia[kksa ls mM+us esa leFkZ ugha FksA if{k;ksa us ijksa dks mM+us 
osG fy, viuk;kA

o`Gf=e p;u

cgqr vf/kd fHkUu fn[kus okyh lajpuk,a ,d leku ifjdYi esa fodfLkr gks ldrh gSA nks 
gtkj o"kZ iwoZ euq"; taxyh xksHkh dks ,d [kk| ikS/ks osG :i esa mxkrk Fkk rFkk mlus p;u }kjk 
blls fofHkUu lfCt;k° fodfLkr dhA bls o`Gf=e p;u dgrs gSaA

fp= & taxyh xksHkh dk fodkl
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vkf.od tkfro`r—(i) ;g bl fopkj ij fuHkZj djrk gS fd tuu osG nkSjku Mh-,u-,- esa gksus 
okys ifjorZu fodkl dh vk/kkjHkwr ?kVuk gSA (ii) nwjLFk laca/kh thoksa osG Mh-,u-,- esa fofHkUurk,° 
vf/kd la[;k esa lafpr gksaxhA

ekuo fodkl

ekuo fodkl osG v/;;u osG eq[; lk/ku

 mR[kuu  le; fu/kkZj.k Mh-,u-,- vuqozGe dk fu/kkZj.k thok'e v/;;u

ekuo (izkphure)
lnL; vizGhdk ewy esa [kkstk x;k

 fQyhihal baMksusf'k;k if'peh ,f'k;k e/;  vkWLV™sfy;k
   osG }hiksa   ,f'k;k

fofHkUu lewg dHkh vkxs o ihNs x,

↓
lewg dbZ ckj ijLij foyx gks x,

↓
dHkh vyx gksdj fofHkUu fn'kkvksa esa vkxs c<+s

↓
oqGN okfIkl vkdj ijLij fey x,

vkuqoaf'kdh ifjHkk"kk,¡

1.  thu—esaMy us thu dks ̂ dkjd* vFkok ̂ iSGDVj* dgkA thu vkuqoaf'kdrk dh bdkbZ gSA

2.  ;qXe fodYih (vyhy)—fodYih foijhr y{k.kksa osG laosGrd tksM+s dks ;qXe fodYih  
  (vyhy) dgk tkrk gSA ;s ,d gh thu osG FkksM+k lk fHkUu :i gksrs gSaA
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3.  fo"ke;qXeth (gSVjkstkbxl)—os tho ftuesa foijhr fo'ks"kdksa osG vyhy gksrs gSaA Tt.

4.  le;qXeth (gksekstkbxl)—os tho ftuesa leku fo'ks"kdksa osG vyhy gksrs gSaA 

 tSls—TT, tt.

5.  izHkkfork (Mksfeusal)—og thu tks F1 ih<+h esa izdV gksrk gSA

6.  vizHkkoh (jsfLkfLko)—og thu tks izHkkoh thu osG le{k izdV ugha gksrkA

7.  thuh iz:i (thuksVkbi)—tho dk thu os vk/kkj ij izk:i_ tSls—TT ;k tt.

8.  n`'; iz:i (QhuksVkbi)—tho dk ckgjh n`'; osG vk/kkj ij iz:i_ tSls—yacs ikS/ks]  
  ckSus ikS/ksA

9.  lw{e fodkl—NksVs {ks= esa gksus okyk fodklA mnkgj.k—Hka`xksa (beetles) osG 'kjhj osG  
  jax esa ifjorZuA

10. Lih'kht—tula[;k esa leku thoksa dk lewg tks vkil esa fu"kspu dj] mRiknd tho  
  cukrk gSA

11. xq.klw=—/kkxs tSlh lajpuk,° tks dksf'kdk osG osGUÊ esa ikbZ tkrh gSa] ftlesa dksf'kdk dh  
  vkuqoaf'kd lwpuk gksrh gSA

12. Mh-,u-,-—Mh vkDlh&jkbckst U;wfDyd vEy] ;g xq.klw= esa mifLFkr gksrk gSA

iz'ukoyh

vfry?kq mŸkjh; iz'u (1 vad)

 1. ekuo o eVj dk oSKkfud uke fy[ksaa \

 2. thu dgk° mifLFkr gksrs gSa \

 3. ,d tula[;k osG nks ltho iw.kZ :i ls leku ugha gksrsA D;ksa \

 4. XX rFkk XY xq.klw= fdl uke ls tkus tkrs gSa \

 5. mu ik°p lfCt;ksa dh iztkfr osG uke fyf[k, tks taxyh xksHkh ls o`Gf=e p;u osG }kjk fodfLkr 
dh xbZA

y?kq mŸkjh; iz'u ( 2 vad)

 1. letkr o le:i vaxksa esa mnkgj.k lfgr vUrj Li"V djsaA

 2. thok'e D;k gSa \ thok'e dh mez Kkr djus dh fof/k;k° fyf[k,A
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 3. dkjdksa osG uke fyf[k, tks u;h Lih'kht osG mn~Hko esa lgk;d gSa \

 4. flmikftZr y{k.k fodkl dks fn'kk ugha ns ldrsAfi dkj.k lfgr le>kb,A

 5. tSo fodkl rFkk oxhZdj.k dk v/;;u {ks= fdl izdkj ijLij lacaf/kr gS \

y?kq mŸkjh; iz'u ( 3 vad)

 1. flfHkUurk ,d Lih'kht osG fy, ykHkdkjh gS ijUrq ,d tho osG fy, ughaAfi rhu dkj.k fyf[k,A

 2. ekuo] fcYyh rFkk ?kksM+s osG vxzikn dk v/;;u leku vfLFk laajpuk n'kkZrk gS rFkk leku 
mRifŸk dh vksj b'kkjk djrk gSA

  (i)  vki blls D;k fu"d"kZ] fudkyrs gSaA

  (ii)  ,sls vaxksa osG fy, dkSu&lk 'kCn iz;ksx djsaxsA

 3. le>kb, fd fdl izdkj fIkrk] uotkr f'k'kq osG fyax fu/kkZj.k osG fy, mŸkjnk;h gS \

 4. f}&ladj.k (ozGkWl) D;k gS \ xksy] gjs cht dk >qjhZnkj] ihys cht osG lkFk ladj.k n'kkZb,A

 5. fuEufyf[kr thok'e fdl Js.kh esa vkrs gSa \

  (i) vkeksukbV   (ii) ukbfV;k   (iii) jktkslkSjl

nh?kZ mŸkjh; iz'u ( 5 vad)

 1. flfodkl dks izxfr osG leku ugha ekuuk pkfg,Afi le>kb,A

 2. ekuo esa fyax fu/kkZj.k dh izfozG;k le>kb,A

 3. y{k.k vius vkidks fdl izdkj O;Dr djrs gSa \ le>kb,A

 4. (i)  tSo fodkl dks ifjHkkf"kr dhft,A

  (ii)  ,sls pkj rjhosG fyf[k, ftlls ,d fo'ks"k y{k.k okys thoksa dh la[;k esa o`fº gksA

 5. thok'e D;k gS \ budk fuekZ.k oSGls gksrk gS \ ;s fodkl dks fdl izzdkj c<+kok nsrs gSa \

••
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izdk'k og mGtkZ gS ftlosG }kjk ge oLrqvksa dks ns[k ldrs gSaA

izdk'k osG xq.k

•	 izdk'k ljy (lh/kh) js[kkvksa esa xeu djrk gSA

•	 izdk'k fo|qr paqcdh; rjax gS blfy, bls laapj.k osG fy, ek/;e dh vko';drk ugha  

 iM+rhA

•	 izdk'k vikjn'khZ oLrqvksa dh rh{.k Nk;k cukrk gSA 

•		izdk'k dh pky fuokZr esa lcls vf/kd gS % 3	×	108	m/s

izdk'k dk ijkorZu—mPp dksfV dh ikfy'k fd;k gqvk i`"B—tSls dh niZ.k vius ij iM+us 
okys vf/kdka'k izdk'k dh ijkofrZr dj nsrk gSA

izdk'k osG ijkorZu osG fu;e

(i)		vkiru dks.k] ijkorZu dks.k osG cjkcj gksrk gSA

(ii)	vkifrr fdj.k] niZ.k osG vkiru fcUnq ij vfHkyac rFkk ijkofrZr fdj.k lHkh ,d gh  

 ry esa gksrs gSaA

izfrfcac—izfrfcac ogk° curk gS ftl fcanq ij de ls nks ijkofrZr fdj.ksa izfrPNsfnr gksrh 

gSa ;k izfrPNsfnr izrhr gksrh gSaA
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vkHkklh izfrfcac

(i)			 ;g rc curk gS tc izdk'k dh  
  fdj.ks a izfrPNsfnr gksrh izrhr  
  gksrh gSaA

(ii)		 bls ijns ij izkIr ugha dj ldrsA

(iii)	 vkHkklh izfrfcac lh/kk curk gSA

         okLrfod izfrfcac

(i)  ;g rc curk gS tc izdk'k dh  
  fdj.ksa okLro esa izfrPNsfnr gksrh  
  gSaA

(ii)		 bls ijns ij izkIr dj ldrs gSaA

(iii)	 okLrfod izfrfcac mYVk curk  
  gSA

lery niZ.k }kjk izkIr izfrfcac

•	 vkHkklh ,oa lh/kk gksrk gSA

•	 izfrfcac dk vkdkj oLrq osG vkdkj osG cjkcj gksrk gSA

•	 izfrfcac niZ.k osG mrus ihNs curk gS ftruh oLrq dh niZ.k ls nwjh gksrh gSA

•	 izfrfcac ik'oZ ifjofrZr gksrk gSA 

ik'oZ ifjorZu—blesa oLrq dk nk;ka Hkkx ck;ka izrhr gksrk gS vkSj ck;ka Hkkx nk;kaA

xksyh; niZ.k—xksyh; niZ.k dk ijkorZd ry vanj dh vksj ;k ckgj dh vksj ofozGr gksrk gSA

xksyh; niZ.k ftldk ijkorZd i`"B vanj dh vksj vFkkZr~ xksys osG osaGÊ dh vksj ofozGr gS og 
vory niZ.k dgykrk gSA

xksyh; niZ.k ftldk ijkorZd i`"B ckgj dh vksj ofozGr gS] mŸky niZ.k dgykrk gSA
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xksyh; niZ.k esa lkekU;r% iz;qDr gksus okys oqGN 'kCn

/kzqo—xksyh; niZ.k osG ijkorZd i`"B osG osaGÊ dks niZ.k dk /kzqo dgrs gSaA ;g niZ.k osG i`"B 
ij fLFkr gksrk gSA /kzqo dh izk;% P	v{kj ls fu:fIkkr djrs gSaA

eq[; v{k—xksyh; niZ.k osG /kzqo rFkk oozGrk f=T;k ls xqtjus okyh ,d lh/kh js[kk dks eq[; 
v{k dgrs gSaA eq[; v{k niZ.k osG /kzqo ij vfHkyac gSaA

oozGrk osaGÊ—xksyh; niZ.k dk ijkorZd i`"B ,d xksys dk Hkkx gSA bl xksys dk osaGÊ xksyh; 
niZ.k dk oozGrrk osaGÊ dgykrk gSA ;g v{kj C	ls fu:fIkr fd;k tkrk gSA

oozGrk f=T;k—xksyh; niZ.k dk ijkorZd i`"B ftl xksys dk Hkkx gS] mldh f=T;k niZ.k 
dh oozGrk f=T;k dgykrh gSA bls v{kj R	ls fu:fIkr fd;k tkrk gSA

}kjd (Aperture)—xksyh; niZ.k osG ijkorZd i`"Bry dh o`Ÿkkdkj lhekjs[kk dk O;kl 
niZ.k dk }kjd (Aperture)	dgykrk gSA bls MN	ls n'kkZ;k tkrk gSA

eq[; Qksdl—eq[; v{k ij og fcanq tgk° eq[; v{k osG lekarj fdj.ksa vkdj feyrh gSa 
;k ijkofrZr fdj.ksa eq[; v{k ij ,d fcanq ls vkrh gqbZ eglwl gksrh gSa og fcanw xksyh; niZ.k dk 
eq[; Qksdl dgykrk gSA

xksyh; niZ.k osG /kzqo rFkk eq[; Qksdl osG  e/; dh nwjh Qksdl nwjh dgykrh gSA bls v{kj 
F	}kjk fu:fIkr djrs gSaA

•	 NksVs }kjd osG xksyh; niZ.kksa osG fy, oozGrk f=T;k Qksdl nwjh ls nqxquh gksrh gSA ge bl  
 laca/k dks R	=	2F	}kjk O;Dr djrs gSaA
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vory niZ.k osG fdj.k vkjs[k cukus osG oqGN fu;e

(1)	 niZ.k osG eq[; v{k osG lekarj izdk'k fdj.k ijkorZu osG i'pkr vory niZ.k osG eq[;  
 Qksdl ls xqtjsxhA

(2)		vory niZ.k osG eq[; Qksdl ls xqtjus okyh fdj.k ijkorZu osG i'pkr eq[; v{k osG  
 lekarj fudysxhA

(3)		vory niZ.k osG oozGrk osGUÊ ls xqtjus okyh fdj.k ijkorZu osG i'pkr mlh fn'kk esa  
 okil ijkofrZr gks tkrh gSA

(4)		vory niZ.k osG fcanq P	dh vksj eq[; v{k ls fr;Zd fn'kk esa vkifrr fdj.k fr;Zd  
 fn'kk esa gh ijkofrZr gksrh gSA vkifrr rFkk ijkofrZr fdj.ksa vkiru fcanq ij eq[; v{k  
 ls leku dks.k cukrh gSA
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vory niZ.k }kjk fcac dh fofHkUu fLFkfr;ksa osG fy, cus izfrfcac 

  fcac dh fLkFkfr  izfrfcac dh fLFkfr  izfrfcac dk  izfrfcac dh izo`Gfr

    vkdkj

	 (i)	vuar ij  Qksdl F	ij  vR;f/kd NksVk  okLrfod rFkk myVk

   fcanq lkbt  

	 (ii)	 C	ls ijs 	 F rFkk C	osG chp  NksVk okLrfod rFkk myVk	

	 (iii)	 C	ij C	ij leku lkbt okLrfod rFkk myVk

	 (iv)	 C	rFkk F	osG chp  C	ls ijs cM+k okLrfod rFkk myVk

	 (iv)	 F	ij  vuar ij  vR;f/kd cM+k  okLrfod rFkk myVk

	 (vi)	 P	rFkk F	osG chp niZ.k osG ihNs  foof/kZr cM+k  vkHkklh rFkk lh/kk

fcac dh fLkFkfr                                   fdj.k vkjs[k

1.	vuar ij 

2.	C	ls ijs 

3.	C	ij  
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4.	C	rFkk F	osG chp 

5.	F	ij   

6.	P	rFkk F	osG chp 

vory niZ.kksa osG mi;ksx

(1)		lkekU;r% VkWpZ] lpZykbV rFkk okguksa dh gSMykbV esa izdk'k dk 'kfDr'kkyh lekarj  
 fdj.k iqat izkIr djus osG fy, fd;k tkrk gSA

(2)		nar fo'ks"kK vory niZ.kksa dk mi;ksx ejhtksa osG nk°rksa dk cM+k izfrfcac ns[kus osG fy,  
 djrs gSaA

(3)		bUgsa izk;% psgjs dk cM+k izfrfcac ns[kus osG fy, 'ksfoax niZ.kksa osG :i esa mi;ksx fd;k  
 tkrk gSA

(4)		lkSj HkfÍ;ksa esa lw;Z osG izdk'k dks osaGfÊr djus osG fy, cM+s vory niZ.kksa dk mi;ksx fd;k  
 tkrk gSA
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mÙky niZ.k

1.	 mŸky niZ.k osG eq[; v{k osG lekarj izdk'k fdj.k ijkorZu osG i'pkr niZ.k osG eq[;  
 Qksdl ls vilfjr gksrh izrhr gksxhA

2.	 mŸky niZ.k osG eq[; Qksdl ls xqtjus okyk fdj.k ijkorZu osG i'pkr eq[; v{k osG  
 lekarj fudysxhA

3.		mŸky niZ.k osG oozGrk osGUÊ dh vksj funsZf'kr fdj.k ijkorZu osG i'pkr mlh fn'kk esa  
 okil ijkofrZr gks tkrh gSA

4.		mŸky niZ.k osG fcanq P	dh vksj eq[; v{k ls fr;Zd fn'kk esa vkifrr fdj.k fr;Zd fn'kk  
 esa gh ijkofrZr gksrh gSA vkifrr rFkk ijkofrZr fdj.ksa vkiru fcanq ij eq[; v{k ls leku  
 dks.k cukrh gSA
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mÙky niZ.k }kjk cus izfrfcac dh izo`Gfr] fLFkfr rFkk vkisf{kd  vkdkj

 ozGe fcac dh fLFkfr izfrfcac dh fLFkfr  izfrfcac dk  izfrfcac dh 
 la-   vkdkj izo`Gfr

	 1.	 vuUr ij  Qksdl ij niZ.k  vR;kf/kd NksVk vkHkklh rFkk lh/kk

   osG ihNs fcanq osG vkdkj dk

	 2.	 vuUr rFkk niZ.k  P	rFkk F	osG chp  NksVk vkHkklh rFkk lh/kk

  osG /kzqo P	osG chp niZ.k osG ihNs  

fdj.k vkjs[k

1.	vuUr ij     

2.	vuUr rFkk niZ.k osG /kzqo P	osG chp  

mÙky niZ.kksa osG mi;ksx

1.		mŸky niZ.kksa dk mi;ksx lkekU;r% okguksa esa fd;k tkrk gSA buesa M™kboj vius ihNs osG  

 okguksa dks ns[k ldrs gSaA mŸky niZ.kksa dks blfy, izkFkfedrk nh tkrh gSa D;ksafd ;s lnSo  

 lhËkk rFkk NksVk izfrfcac cukrs gSa vkSj M™kboj dks vius ihNs osG cgqr cM+s {ks= dks ns[kus esa  

 leFkZ cukrs gSaA

2.	 nqdkuksa esa budk bLrseky fLkD;ksfjVh niZ.k osG :i esa fd;k tkrk gSA



61izdk'k&ijkorZu rFkk viorZu

xksyh; niZ.kksa }kjk ijkorZu osG fy, fpUg ifjikVh

(i)		 fcac ges'kk niZ.k osG ckb± vksj j[kk tkrk gSA bldk vFkZ gS fd niZ.k ij fcac ls izdk'k 

 ckb± vksj ls vkifrr gksrk gSA

(ii)		 eq[; v{k osG lekarj lHkh nwfj;k° niZ.k osG /kzqo ls ekih tkrh gSaA

(iii)		ewy fcanq osG nkb± vksj (+	x –	v{k osG vuqfn'k) ekih xbZ lHkh nwfj;k° ËkukRed ekuh  
 tkrh gSa tcfd ewy fcanq osG ckb± vksj (–	x – v{k osG vuqfn'k) ekih xbZ nwfj;k° Ω.kkRed  
 ekuh tkrh gSaA  

(iv)		eq[; v{k osG yacor rFkk mGij dh vksj (+	y –	v{k osG vuqfn'k) ekih tkus okyh  
 nwfj;k° /kukRed ekuh tkrh gSaA

(v)		 eq[; v{k osG yacor rFkk uhps dh vksj (–	y –	v{k osG vuqfn'k) ekih tkus okyh  
 nwfj;k° Ω.kkRed ekuh tkrh gSaA

•	 fcac dh nwjh (u)	ges'kk Ω.kkRed gksrh gSA 

•	 vory niZ.k dh Qksdl nwjh ges'kk Ω.kkRed gksrh gSA

•	 mŸky niZ.k dh Qksdl nwjh ges'kk /kukRed gksrh gSA

niZ.k lw=—									
1 1 1
v u f
+ =

	 	 v	=	izfrfcac dh nwjh
	 	 u	=	fcac dh nwjh
	 	 f	=	Qksdl nwjh
vko/kZu—xksyh; niZ.k }kjk mRiUu og vkisf{kd foLrkj gS ftlls Kku gksrk gS fd dksbZ 

izfrfcac fcac dh vis{kk fdruk xquk vkof/kZr gS] bls izfrfcac dh mG°pkbZ rFkk fcac dh mG°pkbZ osG 
vuqikr :i esa O;Dr fd;k tkrk gSA
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     m	 =	

	 	 	 	 	 m	 =	

	 	 	 	 	 m	 =	

	 	 	 	 	 m	 =		 	=	

•	 ;fn ‘m’ Ω.kkRed gS rks izfrfcac okLrfod gksrk gSA

•	 ;fn ‘m’	/kukRed gS rks izfrfcac vkHkklh curk gSSA

•	 ;fn hi	=	h0	rks m	=	1	–	izfrfcac dk vkdkj fcac osG cjkcj gSA

•	 ;fn hi	>	h0	rks m	>	1	–	izfrfcac fcac ls cM+k gksrk gSA

•	 ;fn hi	<	h0	rks m	<	1	–	izfrfcac fcac ls NksVk gksrk gSA

lery niZ.k dk vko/kZu lnSo +	1	gksrk gS (+)	lkbu vkHkklh izfrfcac n'kkZrk gSA (1)	n'kkZrk 
gS fd izfrfcac dk vkdkj fcac osG vkdkj osG cjkcj gSA

•	 ;fn m	=	+	ve	vkSj m	<	1	rks niZ.k mŸky gSA

•	 ;fn m	=	+	ve	vkSj m	>	1	rks niZ.k vory gSA

•	 ;fn m	=	–	ve	vkSj rks niZ.k vory gSA

iz'ukoyh

	 1.	;fn lery niZ.k dk vko/kZu +	1	gS rks ;g D;k n'kkZrk gSA

	 2.	;fn okLrfod izfrfcac dk vkdkj fcac osG vkdkj dk curk gS vkSj niZ.k ls 18	cm	dh nwjh 
ij curk gS rks niZ.k dkSu&lk gS crk;sa vkSj mldh Qksdl nwjh Kkr djsaA

	 3.	dkj.k crk;sa—

	 	(i)	 ge lkSj HkfÍ;ksa esa dkSu ls niZ.k dk bLrseky djrs gSa vkSj D;ksa \

	 	(ii)	okguksa esa i'p&n`'; osG fy, fdl niZ.k dk bLrseky djrs gSa vkSj D;ksa \
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	 4.	 fcac dh fLFkfr D;k gksuh pkfg, pkfg, tc ge vory niZ.k dk bLrseky 
	 	(i)	 'ksfoax niZ.kksa osG :i esa fd;k tkrk gSA
	 	(ii)	VkWpZ ,oa lpZykbV esa fd;k tkrk gSA
	 5.	vory niZ.k osG eq[; Qksdl dh ifjHkk"kk fyf[k,A
	 6.	,d xksyh; niZ.k dh oozGrk f=T;k 20	cm	gSA bldh Qksdl nwjh D;k gksxhA
	 7.	ml niZ.k dk uke crkb, tks fcac dk lh/kk rFkk vkof/kZr izfrfcac cuk losGA
	 8.	og dkSu&lk niZ.k gS ftldh 
	 	(i)	Qksdl nwjh /kukRed gksrh gSA
	 	(ii)	vkSj ges'kk vkHkklh izfrfcac cukrk gSA
	 9.	 fdlh fcac dk vory niZ.k }kjk cuk izfrfcac vkHkklh] lh/kk ,oa fcac ls cM+k ik;k x;kA 

oLrq dh fLFkfr dgk° gksuh pkfg, \
	10.	xksyh; niZ.k dk vkdkj ,oa mlls izkIr izfrfcac osG nks xq.k crk;s ;fn bldk vkoËkZu  

m	=	+	6	gSA
  izdk'k dk viorZu—tc izdk'k ,d ek/;e ls nwljs ek/;e esa frjNk gksdj tkrk gS rks nwljs 

ek/;e esa blosG lapj.k dh fn'kk ifjofrZr gks tkrh gSA bl ifj?kVuk dks izdk'k&viorZu  
dgrs gSaA

izdk'k&viorZu osG oqGN mnkgj.k

	 	(i)	 izdk'k osG viorZu osG dkj.k fLofeax iwy dk ry okLrfod fLFkfr ls foLFkkfIkr gqvk  
 izrhr gksrk gSA

	 	(ii)	 ikuh esa vkaf'kd :i ls Mwch gqbZ isafLky ok;q rFkk ikuh osG vUrji`"B ij Vs<+h izrhr  
 gksrh gSA

	 	(iii)	dk°p osG fxykl esa iM+s uhcw okLrfod vkdkj ls cM+s izrhr gksrs gSaA
	 	(iv)	dkxt ij fy[ks 'kCn fxykl LySc ls ns[kus ij mGij mBs gq, izrhr gksrs gSaA

dk¡p dh vk;rkdkj LySc ls viorZu
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izdk'k&viorZu osG nks fu;e
	 1.	vkifrr fdj.k viofrZr fdj.k rFkk nksuksa ek/;eksa dks i`Fkd djus okys i`"B osG vkiru fcanq 

ij vfHkyac lHkh ,d gh ry esa gksrs gSaA
	 2.	izdk'k osG fdlh fuf'pr jax rFkk fuf'pr ek/;eksa osG ;qXe osG fy, vkiru dks.k dh T;k 

(sine)	rFkk viorZu dks.k dh T;k (sine)	dk vuqikr fLFkj gksrk gSA bl fu;e dks Lusy dk 
viorZu dk fu;e Hkh dgrs gSaA

	 	 	 	 	 	 	 	 =	fLkFkjkad

  viorZukad

       n		=	
–1
–	2ñ

ek/;e esa izdk'k dh pky
ek/;e  esa izdk'k dh pky

  n21	=	ek/;e –	2	dk ek/;e –	1	osG lkis{k viorZukad

      	 n21	 = 1

2

V
V  

  n12	=	ek/;e 1 dk ek/;e 2 osG lkis{k viorZukad n12 ls fu#fIkr djrs gSaA

      	 n12	 =	
2

1

V
V

  fujis{k viorZukad—;fn ek/;e –	1	fuokZr ;k ok;q gS] rc ek/;e –	2	dk viorZukad 
fuokZr osG lkis{k ekuk tkrk gSA ;g ek/;e dk fujis{k viorZukad dgykrk gSA

	 	 	 	 	 	 	 N		=	
c
v 	

	 	 	 	 	 	 	 C		=	3	×	108	MS	–	1

  ghjs dk viorZukad lcls vf/kd gSA ghjs dkk viorZukad 242	gS bldk rkRi;Z ;g gS fd 

izdk'k dh pky  xq.kk de gS ghjs esa fuokZr dh vis{kkA

  izdkf'kd l?ku ek/;e—nks ek/;eksa dh rqyuk djrs le; vf/kd viorZukad okyk ek/;e 
nwljs dh vis{kk izdkf'kd l?ku gksrk gSA

  izdkf'kd fojy ek/;e—nks ek/;eksa dh rqyuk djrs le; de viorZukad okyk ek/;e 
izdkf'kd fojy ek/;e gSA

	 •	tc izdk'k dh fdj.k fojy ek/;e ls l?ku ek/;e esa tkrh gS rks mldh pky /kheh gks tkrh 
gS rFkk vfHkyac dh vksj >qd tkrh gSA
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	 •	tc izdk'k dh fdj.k l?ku ek/;e ls fojy ek/;e esa tkrh gS rks bldh pky c<+ tkrh gS 
rFkk ;s vfHkyac ls nwj gV tkrh gSA

  xksyh; ysal—nks ryksa ls f?kjk gqvk dksbZ ikjn'khZ ek/;e ftldk ,d ;k nksuksa ry xksyh; 
gS] ysal dgykrk gSA

     mŸky ysal               vory ysal

	 •	;g fdukjksa dh vis{kk chp ls eksVk   •	 ;g chp dh vis{kk fdukjksa ls eksVk 

  gksrk gSA        gksrk gSA

	 •	bls vfHklkjh ysal Hkh dgrs gSaA   •	 bls vilkjh ysal Hkh dgrs gSaA

                 

mÙky ysal osG fdj.k vkjs[k cukus osG fu;e

	(1)	 fcac ls eq[; v{k osG lekarj vkus okyh dksbZ izdk'k fdj.k mŸky ysal ls viorZu osG i'pkr~ 
ysal osG nwljh vksj eq[; Qksdl ls xqtjsxhA

(2)	eq[; Qksdl ls xqtjus okyh izdk'k fdj.k] mŸky ysal ls viorZu osG i'pkr~ eq[; v{k osG 
lekarj fuxZr gksxhA
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(3)	ysal osG izdkf'kd osaGÊ ls xqtjus okyh izdk'k fdj.k viorZu osG i'pkr fcuk fdlh fopyu 
osG fuxZr gksrh gSA

 ozGe fcac dh fLFkfr izfrfcac dh fLFkfr  izfrfcac dk  izfrfcac dh 

 la[;k   vkisf{kd vkdkj izo`Gfr

	 1.	 vuUr ij  F2 ij  vR;f/kd NksVk vkHkklh rFkk mYVk

	 2.	 2F1	ls ijs  F2	rFkk 2F2	osG chp  NksVk okLrfod rFkk 

     mYVk

	 3. 2F1ij 2F2 ij leku lkbt okLrfod rFkk 

     mYVk

	 4. F1	rFkk 2F1	 2F2	ls ijs foof/kZr (cM+k) okLrfod rFkk

  osG chp   mYVk

	 5. Qksdl F1	ij vuUr ij vR;f/kd foof/kZr okLrfod rFkk

     mYVk

	 6.	 Qksdl F1	rFkk ftl vkSj fcac gS cM+k (foof/kZrk) vkHkklh rFkk lh/kk

  izdkf'kd osGUÊ ysal osG mlh vksj  

  O	osG chp 
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fdj.k vkjs[k

vory ysal osG fdj.k vkjs[k cukus osG fu;e

	 	(i)		 fcac ls eq[; v{k osG lekarj vkus okyh dksbZ izdk'k fdj.k vory ysal ls viorZu osG  
 i'pkr fp= esa fn[kk, x, vuqlkj ysal osG mlh vksj fLFkr eq[; Qksdl ls vilfjr  
 gksrh izrhr gksrh gSA
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	 	(ii)	 eq[; Qksdl ls xqtjus okyh izdk'k fdj.k vory ysal ls viorZu osG i'pkr eq[;  
 v{k osG lekarj fuxZr gksxhA

	 	(iii)	ysal osG izdkf'kd osaGÊ ls xqtjus okyh izdk'k fdj.k viorZu osG i'pkr~ fcuk fdlh  
 fopyu osG fuxZr gksrh gSA

fcac dh fofHkUu fLFkfr;ksa osG fy, vory ysal }kjk cus izfrfcac dh izo`Gfr] fLkFkfr 
rFkk vkisf{kd lkbt

 ozGe fcac dh fLFkfr izfrfcac dh fLFkfr  izfrfcac dk  izfrfcac dh 
 la[;k    vkisf{kd vkdkj izo`Gfr

	 1.	 vuUr ij  Qksdl F1 ij  vR;f/kd NksVk vkHkklh rFkk lhËkk
	 2. vuar rFkk ysal  F1 rFkk O	osG chp NksVk  vkHkklh rFkk lh/kk
  osG izdkf'kd 
  osaGÊ 0	osG chp
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xksyh; ysalksa osG fy, fpUg&ifjikVh

  ysalksa osG fy, ge xksyh; niZ.kksa tSlh gh fpUg ifjikVh viukrs gSaA fdarq ysalksa esa lHkh eki 
muosG izdkf'kd osGUÊ ls fy, tkrs gSaA

ysal lw=

	 	 	 	 	 	 	 	 =  

vko/kZu

       m 	=	 	=	

       m		=	

       m		=	 	=	

  ysal dh {kerk—fdlh ysal }kjk izdk'k fdj.kksa dks vfHklj.k ;k vilj.k djus dh ek=k dks 
mldh {kerk osG :i esa O;Dr fd;k tkrk gSA ysal dh {kerk mldh Qksdl nwjh dk O;qRozGe 
gksrh gSA

         ysal dh {kerk P	=	 	

  ysal dh {kerk dk ek=d (MkbvkWIVj) (D)	gSA

	 	 	 	 	 	 	 1D		=	1m–	1

	 	•	 MkbvkWIVj ml ysal dh {kerk gS ftldh Qksdl nwjh 1	ehVj gksA

	 	•		mŸky ysal dh {kerk /kukRed gksrh gSA (+	ve)

	 	•		vory ysal dh {kerk Ω.kkRed gksrh gSA (–	ve)
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  vusd izdkf'kd ;a=ksa esa dbZ ysal yxs gksrs gSaA mUgsa izfrfcac dks vf/kd vkof/kZr rFkk lqLi"V 
cukus osG fy, la;ksftr fd;k tkrk gSA lEioZG esa j[ks ysalksa dh oqGy {kerk (P)	mu ysalksa dh 
i`Fkd&i`Fkd {kerkvksa dk chtxf.krh; ;ksx gksrh gSA

	 	 	 	 	 	 P	=	P1	+	P2	+	P3	+	......................

iz'ukoyh

	 1.	rhu ek/;eksa A,	B	vkSj C	dk viorZukad ozGe'k% 1,	3,	1·5	vkSj 1.4	gSA blesa ls fdl 

ek/;e esaa izdk'k dh pky lcls vf/kd gksxh vkSj fdl ek/;e esa lcls deA

	 2.	izdk'k dh fdj.k ok;q ls feV~Vh osG rsy (kerosene)	ftldk viorZukad 1·47	gS esaa izos'k 

djrh gSA izdk'k dh pky feV~Vh osG rsy esa D;k gkssxhA

	 3.	vfHklkjh ysal fdls dgrs gSaA

	 4.	7.0cm	vkdkj dk dksbZ  fcac 18cm	Qksdl nwjh osG fdlh vory niZ.k osG lkeus 27	cm 

nwjh ij j[kk x;k  gSA niZ.k ls fdruh nwjh ij fdlh ijns dh j[ks fd ml ij oLrq dk Li"V 

QksdfLkr izfrfcac izkIr fd;k tk losGA izfrfcac dk lkbt rFkk izo`Gfr Kkr dhft,A

	 5.	 fdlh fudV&n``f"V nks"k ls ihfM+r O;fDr dk nwj&fcanq us= osG lkeus 80cm	nwjh ij gSA bl 

nks"k dks la'kksf/kr djus osG fy, vko';d ysal dks izo`Gfr rFkk {kerk D;k gksxhA

	 6.	;fn fcac mŸky ysal osG Qksdl ij gS rks izfrfcac dgk° cusxk fdj.k vkjs[k }kjk n'kkZ,A 

	 7.	(a)	;fn ysal dh {kerk 1D	gS rks mldh Qksdl  nwjh Kkr dhft,A

	 	(b)	dk°p osG fxykl esaa iM+k uhcw vkdkj esa cM+k D;ksa fn[kkbZ iM+rk gS \

	 8.	xksyh; niZ.k osG vko/kZu ls vki D;k le>rs gSa \

	 9.	,d vory ysal ftldh Qksdl nwjh 15m	gSA ;g 4m	vkHkklh] lh/kh vkSj NksVh izfrfcac] 

ysal lss 10m		nwjh ij j[ks insZ ij cukrk gS rks crkvks oLrq dks dgk° j[kk tk, \ js[kkfp= 

cukvks \ 

	10.	ysal dh {kerk osG ek=d dks ifjHkkf"kr djksA
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nh?kZ mŸkjh; iz'uksa osG gy

	 7.	(a)	1D	=	
1
1m

	or	1D	=	1m–1

	 	(b)		viorZu osG dkj.k

	 8.	vkoZ/ku (m)	=	
1

. h v
h u
=

izfrfcEc dh m°GpkbZ
fcEc dh m°GpkbZ

	 9.	 fuEu dh fLFkfr—vuar rFkk ysal osG izdkf'kd ossGUÊ ‘O’	osG chpA

	 	NCERT	P.NO.	199,	fp= 10·17	(b)	vkjs[k ns[ksA

	10.	ysaal dh {kerk—ysal }kjk izdk'k dh fdj.kksa dk vfHklj.k ;k vilj.k djus  dh {kerkA

••
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ekuo us=—;g ,d vR;ar ewY;oku ,oa lqxzkgh KkusafÊ; gSA ;g gesa bl mn~Hkqr lalkj 

rFkk gekjs pkjksa vksj osG jaxksa dks ns[kus ;ksX; cukrk gSA 

•	 ;g us= xksyd esa fLFkr gksrs gSaA

•	 us= xksyd dk O;kl yxHkx 2·3cm	gksrk gSA 

ekuo us= osG fofHkUu Hkkx ,oa muosG dk;Z

'osr eaMy@dkWfuZ;k—;g us= osG vxz Hkkx ij ,d ikjn'khZ f>Yyh gSA us= esa izos'k djus 
okyh izdk'k fdj.kksa dk vf/kdka'k viorZu dkWfuZ;k osG ckgjh i`"B ij gksrk gSA

ysal—;g ,d mŸky ysal gS tks izdk'k dks jsfVuk ij vfHklfjr djrk gSA ;g ,d js'ksnkj 
tgsyhor inkFkZ dk cuk gksrk gSA ysal osGoy fofHkUu nwfj;ksa ij j[kh oLrqvksa dks jsfVuk ij QksdfLkr 
djus osG fy, vko';d Qksdl nwjh esa lw{e lek;kstu djrk gSA

ifjrkfjdk—dkWfuZ;k osG ihNs ,d xgjk is'kh; Mk;izGke gksrk gS tks iqryh osG vkdkj dks 
fu;af=r djrk gSA

iqryh (Pupil)—iqryh vk°[k essa izos'k djus okys izdk'k dh ek=k dks fu;af=r djrh gSA
jsVhuk—;g ,d dksey lw{e f>Yyh gS ftlesa izdk'k lqxzkgh dksf'kdk,a vf/kd la[;k esa 

ikbZ tkrh gSaA iznhIr gksus ij izdk'k&lqxzkgh dksf'kdk,° lfozG; gks tkrh gSa rFkk fo|qr fLkXuy iSnk 
djrh gSaA ;s fLkXuy n`o~G raf=dkvksa }kjk efLkr"d rd igq°pk fn, tkrs gSaA efLr"d bu fLkXuyksa 
dh O;k[;k djrk gS vkSj ge oLrqvksa dks ns[k ikrs gSaA
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nwj fcanq (For Point)—og nwjre fcanq ftl rd dksbZ us= oLrqvksa dks lqLi"V ns[k ldrk 
gS] us= dk nwj&fcanq dgykrk gSA lkekU; us= osG fy, ;g vuar nwjh ij gksrk gSA

fudV fcanq (Near point)—og U;wure nwjh ftl ij j[kh dksbZ oLrq fcuk ruko osG  
vR;f/kd Li"V ns[kh tk ldrh gS] mls us= dk fudV fcanq dgrs gSaA

•	 fdlh lkekU; n`f"V osG dkj.k o;Ld osG fy, fudV fcanq vk°[k ls yxHkx 25cm	dh nwjh  
 ij gksrk gSA

•	 bls lqLi"V n`f"V dh U;wure nwjh Hkh dgrs gSaA

leatu {kerk—vfHkus= ysal dh og {kerk ftlosG dkj.k og viuh Qksdl nwjh dks 
lek;ksftr dj ysrk gS leatu dgykrh gS] ysal dh oozGrk i{ekHkh isf'k;ksa }kjk fu;af=rr dh 
tkrh gSA

  i{ekHkh isf'k;k°  i{ekHkh isf'k;k°

  ↓ ↓
  f'kfFky  fLkoqGM+rh gSa

  ↓	 ↓
  ySal iryk gks tkrk gS  ySal eksVk gks tkrk gS 

  ↓	 ↓
  Qksdl nwjh c<+ tkrh gS  Qksdl nwjh de gks tkrh gSA

n`f"V nks"k rFkk mudk la'kks/ku

eksfr;kfcan—vf/kd mez osG oqGN O;fDr;ksa osG us= dk fozGLVyh; ysal nwf/k;k rFkk Ëkq°Ëkyk 
gks tkrk gSA bl fLFkfr dks eksfr;kfcan dgrs gSaA blosG dkj.k us= dh n`f"V esa deh ;k iw.kZ :i 
ls n`f"V {k; gks tkrh gSA

•	 eksfr;kfcan dh 'kY; fpfdRlk osG ckn n`f"V dk okil ykSVuk laHko gksrk gSA

fudV&n`f"V nks"k—bl nks"k esa O;fDr fudV j[kh oLrqvksa dks rks Li"V ns[k ldrk gS ijarq 
nwj j[kh oLrqvksa dks og lqLi"V ugha ns[k ikrkA

•	 ,sls nks"k;qDr O;fDr dk nwj&fcanq vuar ij u gksdj us= osG ikl vk tkrk gSA

nks"k mRiUu gksus osG dkj.k

(i)		vfHkus= ysal dh oozGrk dk vR;f/kd gksuk

(ii)	us= xksyd dk yack gks tkukA
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fuokj.k—bl nks"k dks fdlh mi;qDr {kerk osG vory ysal osG mi;ksx }kjk la'kksf/kr fd;k 
tk ldrk gSA 

(a) fudV&n`f"V nks"k;qDr us= dk nwj&fcUnq

(b) fudV&n`f"V nks"k;qDr us=

(c) fudV&n`f"V nks"k dk la'kks/ku

nh?kZ&n`f"V nks"k—nh?kZ&n`f"V nks"k;qDr dksbZ O;fDr nwj dh oLrqvksa dks rks Li"V ns[k ldrk gS 
ijarq fudV j[kh oLrqvksa dks lqLi"V ugha ns[k ikrkA ,sls nks"k;qDr O;fDr dk fudV&fcanq lkekU; 
fudV fcanq (25cm)	ls nwj gV tkrk gSA

nks"k mRiUu gksus osG dkj.k

•	 vfHkus= ysal dh Qksdl nwjh dk vR;f/kd gks tkukA
•	 us= xksyd dk NksVk gks tkukA

fuokj.k—bl nks"k dks mi;qDr {kerk osG mŸky ysal dk bLrseky djosG la'kksf/kr fd;k tk 
ldrk gSA

(a) nh?kZ&n`f"V nks"k;qDr us= dk fudV fcUnq
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(b) nh?kZ&n`f"V nks"k;qDr us=

(c) nh?kZ&n`f"V nks"k dk la'kks/ku

tjk&nwjn`f"Vrk—vk;q esa o`fº gksus osG lkFk&lkFk ekuo us= esa leatu&{kerk ?kV tkrh gSA 
vf/kdka'k O;fDr;ksa dk fudV&fcanq nwj gV tkrk gSA bl nks"k dks tjk&nwjn`f"Vrk dgrs gSaA

dkj.k—;g i{ekHkh isf'k;ksa osG /khjs&/khjs nqcZy gksus rFkk fozGLVyh; ysal osG yphysiu esa 
deh vkus osG dkj.k mRiUu gksrk gSA

fuokj.k—

•	 mŸky ysal osG iz;ksx lsA

•	 dHkh&dHkh fdlh O;fDr osG us= esa nksuksa gh izdkj osG nks"k fudV&n`f"V rFkk nwj&n`f"V nks"k  
 gksrs gSa ,sls O;fDr;ksa osG fy, izk;% f}Qksdlh ysalksa dh vko';drk gksrh mGijh Hkkx vory  
 ysal vkSj fupyk Hkkx mŸky ysal gksrk gSA  

nksuksa us=ksa dk fLkj ij lkeus dh vksj fLFkr gksus dk YkkHk

•	 blls gesa f=foe pk{kqdh (three	dimension	vision)	dk ykHk feyrk gSA

•	 blls gekjk n`f"V&{ks= foLr`r gks tkrk gSA

•	 blls ge /kaq/kyh phtksa dks Hkh ns[k ikrs gSaA

iz'ukoyh

vfry?kq mÙkjh; iz'u

	 1.	fudV n`f"V nks"k ,oa nwj n`f"V nks"k osG fuokj.k osG fy, dkSu ls ysal dk iz;ksx fd;k tkrk gSA 

	 2.	^tjk nwjn`f"Vrk* us= jksx dk fuokj.k oSGls gks ldrk gS \
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	 3.	fudV n`f"V nks"k ls ihfM+r O;fDr dk nwj fcanq dgk° gksrk gSA

	 4.	vkidk fe= fdrkc Bhd ls iM+ ikrk gS ijarq CySdcksMZ Bhd ls ugha ns[k ikrk og dkSu ls 
n`f"V nks"k ls ihfM+r gSA

	 5.	lkekU; us= dk nwj fcUnq vkSj fudV fcUnq D;k gS \

y?kq mÙkjh; iz'u

	 1.	nwj n`f"V nks"k rFkk fudV n`f"V nks"k esa vUrj crkb,A

	 2.	^tjk nwj n`f"Vrk* nks"k D;k gS \ bl nks"k osG dkj.k crk, vkSj bldk fuokj.k crk;saA

	 3.	nwj n`f"V nks"k ls ihfM+r O;fDr dk fudV fcanq 50cm	gSA bls dkSu ysasl bLrseky djuk pkfg,A

	 4.	vk°[k esa izos'k djus okys izdk'k dks us= dk dkSu&lk Hkkx fu;af=r djrk gS vkSj oSGlsA

nh?kZ mÙkjh; iz'u

	 1.	ekuo us= dk ukekafdr fp= cukdj izfrfcac cuus dh izfozG;k le>kb,A

	 2.	fudV&n`f"V nks"k D;k gS \ blosG eq[; nks dkj.k D;k gSa \ js[kkfp= cukdj bldk nks"k 
fuokj.k n'kkZb,A

nh?kZ mŸkjh; iz'uksa osG gy

	 1.	ekuo us= dk ukekafdr fp=A

	 2.	fudV n`f"V nks"k—O;fDr fudV j[kh oLrqvksa dks Li"V ns[k ldrk gS ijUrq nwj j[kh oLrqvksa 
dks lqLi"V ugha ns[k ldrk gSA dkj.k&1	us= xksyd dk yEck gksukA

	 	(ii)	vfHkus= ysal dks oozGrk vf/kd gksukA

  fudV n`f"V nks"k ,oa la'kks/ku dk fp=A

  fIkzTe ls izdk'k viorZu—fIkzTe osG nks f=Hkqtkdkj vk/kkj rFkk rhu vk;rkdkj ik'oZ&i`"B 
gksrs gSaA

  fIkzTe dks.k—fIkzTe osG nks ik'oZ Qydksa osG chp osG dks.k dks fIkzTe dks.k dgrs gSaA
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  fopyu dks.k—vkifrr fdj.k ,oa fuxZr fdj.k osG chp osG dks.k dks fopyu dks.k dgrs 
gSaA

dk¡p osG fizTe }kjk 'osr izdk'k dk fo{ksi.k

  lw;Z dk 'osr izdk'k tc fIkzTe ls gksdj xqtjrk gS rks fIkzTe 'osr izdk'k dks lkr jaxksa dh iV~Vh 
esa foHkDr dj nsrk gSA ;g lkr jax gS& cSaxuh] tkequh] uhyk] gjk] ihyk] ukjaxh rFkk ykyA 
izdk'k osG vo;oh o.kks± osG bl cSaM dks LisDV™e (o.kZozGe) dgrs gSaA izdk'k osG vo;oh o.kks± 
esa foHkktu dks fo{ksi.k dgrs gSaA

    baÊ/kuq"k—baÊ/kuq"k o"kkZ osG i'pkr vkdk'k esa ty osG lw{e d.kksa esa fn[kkbZ nsus okyk 
izko`Gfrd LisDV™e gSA ;g ok;qeaMy esa mifLFkr ty dh cw°nksa }kjk lw;Z osG izdk'k osG ifj{ksiu 
osG dkj.k izkIr gksrk gSA baÊ/kuq"k lnSo lw;Z osG foijhr fn'kk esa curk gSA

  ty dh lw{e cw°nsa NksVs fIkzTeksa dh Hkk°fr dk;Z djrh gSA lw;Z osG vkifrr izdk'k dh ;s cw°nsa 
viofrZr rFkk fo{ksfIkr djrh gSa] rRi'pkr bls vkarfjd ijkofrZr djrh gSa] vaarr% ty dh 
cw°n ls ckgj fudyrs le; izdk'k dks iqu% viofrZr djrh gSA izdk'k osG ifj{ksi.k rFkk 
vkarfjd ijkorZu osG dkj.k fofHkUu o.kZ izs{kd osG us=ksa rd igq°prs gSaA
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	 •		VIBGYOR	:	vkidks o.kks± osG ozGe ;kn j[kus esa lgk;rk djsxkA

	 •	fdlh fIkzTe ls xqtjus osG i'pkr] izdk'k osG fofHkUu o.kZ] vkifrr fdj.k osG lkis{k vyx&vyx 
dks.kksa ij >qdrs gSaA

	 •	yky izdk'k lcls de >qdrk gS tcfd cSaxuh izdk'k lcls vf/kd >qdrk gSA

  vkbtd U;wVu us loZizFke lw;Z dk LisDV™e izkIr djus osG fy, dk °p osG fIkzTe dk mi;ksx 
fd;kA ,d nwljk leku fIkzTe mi;ksx djosG mUgksaus 'osr izdk'k  osG  LisDV™e ossG o.kksZ dks 
vkSj vf/kd foHkDr djus dk iz;Ru fd;kA fdarq mUgsa vkSj vf/kd o.kkss± ugha fey ik,A fQj 
mUgksaus ,d nwljk loZle fIkzTe igys fIkzTe osG lkis{k mYVh fLFkfr esa j[kkA mUgksaus nss[kk fd 
nwljs fIkzTe ls 'osr izdk'k dk fdj.k iaaqt fuxZr gks jgk gSA blls U;wVu us ;g fu"d"kZ fudkyk 
fd lw;Z dk izdk'k lkr o.kkss± ls feydj cuk gSA

 3.  vfxze lw;ksZn; rFkk foyfEcr lw;kZLr—ok;qeaMyh; viorZu osG dkj.k lw;Z gesa okLrfod 
lww;ksZn; ls yxHkx 2	feuV iwoZ fn[kkbZ nsus yxrk gS rFkk okLrfod lw;kZLr osG yxHkx 2	feuV 
i'pkr~ rd fn[kkbZ nsrk jgrk gSA

 4.  rkjksaa dh vkHkklh fLFkfr—i`Foh osG ok;qeaMy esaa izos'k djus osG i'pkr~ i``Foh osG i`"B ij 
ig°qpus rd rkjs dk izdk'k fujarj viofrZr gksrk tkrk gSA ok;qqeaMyh; viorZu mlh ek/;e 
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esa gksrk gS ftldk ozGfed ifjorhZ (gradually	changing)	viorZukad gksA D;ksaafd ok;qeaMy 
rkjs osG izdk'k dks vfHkyac dh vksj >qdk jgrk gS vr% f{kfrt osG fudV ns[kus ij dksbZ rkjk 
viuh okLrfod fLFkfr ls oqGN mG°pkbZ ij izrhr gksrk gSA 

  ok;qeaMyh; viorZu—ok;qeaMyh; vfLFkjrk osG dkj.k izdk'k dk viorZu ok;qeaMyh; 
viorZu dgykrk gSA

	 •	ok;qeaMyh; viorZu osG izHkko

	 	(i)	 rkjksa dk fVefVekuk

	 	(ii)	vfxze lw;ksZn; rFkk foyfEcr lw;kZLr

	 	(iii)	rkjksa dk okLrfod fLFkfr ls oqGN mG°pkbZ ij izrhr gksukA

	 	(iv)	xje ok;q esa ls gksdj ns[kus ij oLrq dh vkHkklh fLFkfr dk ifjofrZr gksukA

	 1.		vkx osG rqqjar mGij dh ok;q vius mGij dh ok;q dks rqyuk esa vf/kd xje gks tkrh gSA xje 
ok;q vius mGij dh BaMh ok;q dh rqyuk esa de l?ku gksrh gS rFkk bldk viorZukad BaMh ok;qq 
dh vis{kk FkksM+k de gksrk gSA D;ksafd viorZd ek/;e (ok;q) dh HkkSfrd voLFkk,° fLkFkj 
ugha gSaA blfy, xje ok;q esa ls gksdj ns[kus ij oLrq dh vkHkklh fLFkfr ifjofrZr gksrh jgrh 
gSA

	 2.	 rkjksa dk fVefVekuk—nwj fLFkr rkjk gesa izdk'k osG fcanq lzksr osG leku izrhr gksrk gSA pw°fd 
rkjksa ls vkus okyh izdk'k fdj.kksa dk iFk FkksM+k&FkksM+k ifjofrZr gksrk jgrk gS] vr% rkjs dh 
vkHkklh fLFkfr fopfyr gksrh jgrh gS rFkk vk°[kksa esa izos'k djus okys rkjksa osG izdk'k dh ek=k 
f>yfeykrh jgrh gSA ftlosG dkj.k dksbZ rkjk dHkh pedhyk izrhr gksrk gS rks dHkh Ëkq°Ëkyk] 
tks fd fVefVekgV dk izHkko gSA
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izdk'k dk izdh.kZu

  fVaMy izHkko—tc dksbZ izdk'k fdj.k dk iaqt ok;qe.My osG eghu d.kksa tSls /kqvk°] ty dh 
lw{e cwansa] /kwy osG fuyafcr d.k rFkk ok;q osG v.kq ls Vdjkrk gS rks ml fdj.k iaqt dk ekxZ 
fn[kkbZ nsus yxrk gSA dksykbMh d.kksa osG }kjk izdk'k osG izdh.kZu dh ifj?kVuk fVaMy izHkko 
mRiUu djrh gSA

  mnkgj.k 1. tc /kq,° ls Hkjs fdlh dejs esa fdlh lw{e fNÊ ls dksbZ iryk izdk'k fdj.k iaqt 
izos'k djrk gS rks ge fVaMy izHkko ns[k ldrs gSaA 

	 	2.		 tc fdlh ?kus taxy osG forku ls lw;Z dk izdk'k xqtjrk gS rks Hkh fVUMy izHkko dks ns[kk  
  tk ldrk gSA 

  Rayleigh dk fu;e

izdh.kZu 	

	 		-	izdk'k fdj.k dh rjax nS/;Z

	 •	izdhf.kZr izdk'k dk o.kZu izdh.kZu u djus okys d.kksa osG vkdkj ij fuHkZj djrk gSA

	 	(i)		 vR;ar lw{e d.k eq[; :i ls uhys izdk'k dks izdh.kZ djrs gSaA

	 	(ii)		cM+s vkdkj osG d.k vf/kd rjaxnS/;Z osG izdk'k dks izdh.kZ djrs gSaA

	 	(iii)	;fn izdh.kZu djus okys d.kksa dk lkbt cgqr vf/kd gS rks izdhf.kZr izdk'k 'osr Hkh  
  izrhr gks ldrk gSA

  iz'u—^[krjs* dk laosGr yky jax dk D;ksa gksrk gS \

  mŸkj—^[krjs* osG laosGr dk izdk'k yky jax dk gksrk gSA yky jax oqGgjs ;k /kq,° ls lcls de 
izdh.kZ gksrk gSA blfy, ;g nwj ls ns[kus ij Hkh fn[kykbZ nsrk gSA 

  iz'u—LoPN vkdk'k dk jax uhyk D;ksa gksrk gS \

  mŸkj—ok;qeaMy esa ok;q osG v.kq rFkk vU; lw{e d.kksa dk vkdkj n`'; izdk'k dh rjaxnS/;Z 
osG izdk'k dh vis{kk NksVk gSA ;s d.k de rjaxnS/;Z osG izdk'k dks izdhf.kZr djus esa vf/kd 
izHkkoh gSaA yky o.kZ osG izdk'k dh rjaxnS/;Z uhys izdk'k dh vis{kk 1·8	xquh gSA vr% tc 
lw;Z dk izdk'k ok;qeaMy ls xqtjrk gS] ok;q osG lw{e d.k yky jax dh vis{kk uhys jax dks 
vf/kd izcyrk ls izdh.kZ djrs gSaA izdhf.kZr gqvk uhyk izdk'k gekjs us=ksa esa izos'k djrk gSA

  iz'u—mG°pkbZ ij mM+rs gq, ;kf=;ksa dks vkdk'k dkyk D;ksa izrhr gksrk gS \

  mŸkj—D;ksafd bruh mG°pkbZ ij izdh.kZu lqLi"V ugha gksrkA
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  iz'u—ckny lisGn D;ksa izrhr gksrs gSa \

   mŸkj—ckny lw{e ikuh dh cwanksa ls cus gksrs gSa ;s lw{e cawnksa dk vkdkj n`'; fdj.kksa dh 
rjaxnS/;Z dh lhek ls vf/kd gSA blfy, tc 'osr izdk'k bu d.kksa ls Vdjkrk gS rks lHkh 
fn'kk esa ijkofrZr ;k izdh.kZ gks tkrk gSA D;ksafd 'osr izdk'k osG lHkh jax ijkofrZr ;k  
izdh.kZ vf/kdre leku :i ls gksrs gSaA blfy, gesa 'osr jax gh fn[kkbZ nsrk gSA

  iz'u—xzg D;ksa ugha fVefVekrs \

  mŸkj—rkjksa dh vis{kk i`Foh osG dkQh utnhd gksrs gSaA blfy, mls izdk'k dk cM+k lzksr ekuk 
tkrk gSA ;fn x`g dh izdk'k osG fcanq lzksrksa dk laxzg ekus rks izR;sd lzksr }kjk] gekjs vk°[kksa esa 
izos'k djus okys izdk'k dh ek=k esa oqGy ifjorZr dk vkSlr eku 'kwU; gksxk] ftl dkj.k xzg 
fVefVekrs ughaA

iz'ukoyh

vfry?kq mÙkjh; iz'u

	 1.	dkSu&lh izo`Gfr ifj?kVuk] vkleku osG uhys jax dk dkj.k gS \

	 2.	fVaMu izHkko D;k gS\

	 3. izdk'k osG viorZu ls vki D;k le>rs gSa \

	 4.	vR;f/kd mG°pkbZ ij mM+rs gq, varfj{k ;kf=;ksa a dks vkdk'k dkyk D;ksa izrhr gksrk  
gS \

y?kq mÙkjh; iz'u

	 1.	rkjs fVefVekrs D;ksa gSa \

	 2.	^bUÊ/kuq"k* osG fuekZ.k osG fy, dkSu&lh izdk'kh; ifj?kVuk gS \ js[kkfp= cukdj laf{kIr esa 
le>kvks \

	 3.	rkjs viuh okLrfod fLFkfr ls mGij D;ksa fn[kkbZ iM+rs gSa \

	 4.	lw;ksZn; ,oa lw;kZLr osG le; lw;Z dk jax yky D;ksa izrhr gksrk gS \

foLr`r iz'u

	 1.		ok;qeaMyh; viorZu D;k gS bldk dkj.k fyf[k, ,oa ok;qeaMyh; viorZu n'kkZus okyh nks 
ifj?kVuk,° crk;saA

	 2.	flfIkzTe }kjk izdk'k dk viorZufi js[kkfp= cukdj le>kvksA fuxZr dks.k vkSj fo{ksi.k dks.k 
dks ukekafdr djksA

••
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•	 i;kZoj.k dk eryc og lHkh phtsa gksrh gSa tks gesas ?ksjs jgrh gSaA lHkh tSfod ,oa vtSfod  
 ?kVd 'kkfey gSaA

•	 tSfod o vtSfod ?kVdksa osG ikjLifjd esy ls ikfjra= curk gSA

•	 ,d ikfjra= esa tho Hkkstu osG fy, ,d&nwljs ij fuHkZj gksrs gSa] ftlls vkgkj ‹k̀a[kyk o vkgkj  
 tky curs gSaA

•	 euq"; dh xfrfof/k;ksa osG dkj.k gekjs i;kZoj.k esa fxjkoV vk jgh gSa o leL;k,° mRiUu  
 gks jgh gSa_ tSls—vkstksu ijr dk Œkl o dpjs dk fuiVkuA

ikfjra=

ifjHkk"kk—,d {ks= osG lHkh tho o vtSfod ?kVd feydj ,d ikfjra= dk fuekZ.k djrs 
gSaA blfy, ,d ikfjra= tSfod (thfor tho) o vtSfod ?kVd_ tSls&rkieku] o"kkZ] ok;q] e`nk 
vkfn ls feydj curk gSA

ikfjra= osG izdkj—blosG nks izdkj gksrs gSaA

(a) izko`Gfrd ikfjra=—ikfjra= tks izo`Gfr esa fo|eku gSaA

 mnkgj.k—taxy] lkxj] >hyA

(b) ekuo fufeZr ikfjra=—tks ikfjra= ekuo us fufeZr fd, gSa] mUgsa ekuo fufeZr ikfjra=  
 dgrs gSaA

 mnkgj.k—[ksr] tyk'k;] cxhpkA

ikfjra= osG ?kVd

 vtSfod ?kVd  tSfod ?kVd
 (gok] ty] Hkwfe)  (ikS/ks] tkuoj)

 mRiknd  miHkksDrk  vi?kVd

 'kkdkgkjh  ek°lkgkjh  lokZgkjh  ijthoh
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(a) vtSfod ?kVd—lHkh futhZo ?kVd] tSls&gok] ikuh] Hkwfe] izdk'k vkSj rkieku vkfn  
 feydj vtSfod ?kVd cukrs gSaA

(b) tSfod ?kVd—lHkh ltho ?kVd_ tSls&ikS/ks] tkuoj] lw{etho] QiwaGnh vkfn feydj  
 tSfod ?kVd cukrs gSaA

•	 vkgkj osG vk/kkj ij tSfod ?kVdksa dks fuEu esa ck°Vk x;k gS—

1. mRiknd—lHkh gjs ikS/ks] uhy&gfjr 'kSoky viuk Hkkstu ('koZGjk o LVkpZ) vdkcZfud 
inkFkks± ls lw;Z dh jks'kuh dk iz;ksx djosG cukrs gSaA (izdk'k la'ys"k.k)

2. miHkksDrk—,sls tho tks vius fuokZg osG fy, ijks{k ;k vijks{k :i ls mRikndksa ij 
fuHkZj djrs gSaA

miHkksDrkvksa dks fuEu izdkj esa ck°Vk x;k gS—

(i)	 'kkdkgkjh—ikS/ks o iŸks [kkus okys_ tSls&cdjh] fgj.kA

(ii)	 ek°lkgkjh—ek°l [kkus okys_ tSls&'ksj] exjePNA 

(iii)	 lokZgkjh—ikS/ks o ek°l nksuksa [kkus okys_ tSls&dkSvk] euq";A

(iv)	 ijthoh—nwljs tho osG 'kjhj esa jgus o Hkkstu ysus okys_ tSls&tw°] vejcsyA

3. vi?kVd—Qiw°Gnh o thok.kq tks fd ejs gq, tho o ikS/ks osG tfVy inkFkks± dks ljy inkFkks± 
esa fo?kfVr dj nsrs gSaA bl izdkj vi?kVd lzksrksa dh HkjikbZ esa enn djrs gSaA

vkgkj Üka`[kyk

•	 vkgkj ‹k`a[kyk ,d ,slh ‹k`a[kyk gS ftlesa ,d tho nwljs tho dks Hkkstu osG :i esa [kkrs  
 gSa_ mnkgj.k—?kkl  fgj.k  'ksj

•	 ,d vkgkj ‹k`a[kyk esa] mu tSfod ?kVdksa dks ftuesa mGtkZ dk LFkkukarj.k gksrk gS] iks"khLrj  
 dgykrk gSA

•	 ,d vkgkj ‹k`a[kyk esa mGtkZ dk LFkkukarj.k ,d fn'kk esa gksrk gSA

•		gjs ikS/ks lw;Z dh mGtkZ dk 1%	Hkkx tks ifŸk;ksa ij iM+rk gS] vo'kksf"kr djrs gSaA

•	 10%	fu;e—,d iks"kh Lrj ls nwljs iks"kh Lrj esa osGoy 10%	mGtkZ dk LFkkukarj.k gksrk gS  
 tcfd 90%	mGtkZ orZeku iks"kh Lrj esa tSo fozG;kvksa esa mi;ksx gksrh gSA

•	 miHkksDrk osG vxys Lrj osG fy, mGtkZ dh cgqr gh de ek=k miyC/k gks ikrh gS] vr% 
 vkgkj ‹k`a[kyk esa lkekU;r% rhu vFkok pkj pj.k gh gksrs gSaA
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       iks"kh Lrj         mGtkZ cgko

tSo lao/kZu—vkgkj ‹k`a[kyk esa gkfudkjd jlk;uksa dh ek=k esa ,d iks"kh Lrj ls nwljs iks"kh 
Lrj esa tkus ij o`fº gksrh gSA bls tSo lao/kZu dgrs gSaA 

•	 ,sls jlk;uksa dh lcls vf/kd ek=k ekuo 'kjhj esa gksrh gSA

vkgkj tky % vkgkj Ja[kyk,a vkil esa izko`Gfrd :i ls tqM+h gksrh gSa] tks ,d tky dk :i 
/kkj.k dj ysrh gS] mls vkgkj tky dgrs gSaA

i;kZoj.k dh leL;k,a % i;kZoj.k esa cnyko gesa izHkkfor djrk gS vkSj gekjh xfrfof/k;k°  
Hkh i;kZoj.k dks izHkkfor djrh gSaA blls i;kZoj.k esa /khjs&/khjs fxjkoV vk jgh gS] ftlls i;kZoj.k 
dh leL;k,° mRiUUk gksrh gSa_ tSls&iznw"k.k] ouksa dh dVkbZA

vkstksu ijr % vkstksu ijr i`Foh osG pkjksa vksj ,d j{kkRed vkoj.k gS tks fd lw;Z osG  
gkfudkjd ijkcSaxuh izdk'k dks vo'kksf"kr dj ysrh gSaA bl izdkj ls ;g thoksa dh LokLFk; laca/kh 
gkfu;k°_ tSls&Ropk] oSaGlj] eksfr;kfcan] detksj ifjj{kk ra=] ikS/kksa dk uk'k vkfn ls j{kk djrh gSA

•	 eq[; :i ls vkstksu ijr lerki eaMy esa ikbZ tkrh gS tks fd gekjs ok;qeaMy dk fgLlk  
 gSA tehuh Lrj ij vkstksu ,d ?kkrd tgj gSA

vkstksu dk fuekZ.k

(i)	vkstksu dk fuekZ.k fuEu izdk'k&jklk;fud fozG;k dk ifj.kke gSA

O2
ijkcSaxuh fofdj.k	O	+	O	(v.kq)

O2	+	O	 	O3	(vkstksu)
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vkstksu ijr dk Œkl—1985	esa igyh ckj vaVkfVZdk esa vkstksu ijr dh eksVkbZ esas deh 
ns[kh xbZ] ftls vkstksu fNÊ osG uke ls tkuk tkrk gSA

•	 vkstksu dh ek=k esa bl rhozrk ls fxjkoV dk eq[; dkjd ekuo la'ysf"kr jlk;u  
 Dyksjks∂yqvksjks dkcZu (CFC)	dks ekuk x;kA ftudk mi;ksx 'khryu ,oa vfXu'keu osG  
 fy, fd;k tkrk gSA 

•		1987	esa la;qDr jk"V™ i;kZoj.k dk;ZozGe (;w,ubZih) esa lokZuqefr cuh dh lh,Qlh osG  
 mRiknu dks 1986	osG Lrj ij gh lhfer j[kk tk, (D;ksVks izksVksdksy)A

dpjk izca/ku

vkt osG le; esa vif'k"V fuiVku ,d eq[; leL;k gS tks fd gekjs i;kZoj.k dks izHkkfor 
djrh gSA gekjh thou 'kSyh osG dkj.k cgqr cM+h ek=k esa dpjk bdÎk gks tkrk gSA

dpjs esa fuEu inkFkZ gksrs gSa

(a) tSo fuEuhdj.kh; inkFkZ—inkFkZ tks lw{ethoksa osG dkj.k NksVs ?kVdksa esa cny tkrs gSaA 

mnkgj.k—Qy rFkk lfCt;ksa osG fNyosG] lwrh diM+k] twV] dkxt vkfnA

(b) vtSo fuEuhdj.k inkFkZ—inkFkZ tks lw{ethoksa osG dkj.k ?kVdksa esa ifjofrZr ugha gksrs  
 gSaA 

mnkgj.k—IykfLVd] ikWfyFkhu] laf'y"V js'ks] /kkrq] jsfM;ks,fDVo vif'k"V vkfnA lw{etho 
,atkbe mRiUUk djrs gSa tks inkFkks± dks NksVs ?kVdksa esa cny nsrs gSa ,atkbe viuh fozG;k esa fof'k"V 
gksrs gSaA blfy, lHkh inkFkks± dk vi?kVu ugha dj ldrs gSaA

dpjk izca/ku dh fof/k;k¡

(a) tSoek=k la;a=—tSo fuEuhdj.kh; inkFkZ (dpjk) bl la;a= }kjk tSoek=k o [kkn esa  
 ifjofrZr fd;k tk ldrk gSA 

(b) lhost (sewage) mipkj ra=—ukyh osG ikuh dks unh esa tkus ls igys bl ra= }kjk  
 la'kksf/kr fd;k tkrk gSA

(c) owGM+k Hkjko {ks=—dpjk fupys {ks=ksa esa Mky fn;k tkrk gS vkSj nck fn;k tkrk gSA

(d) dEiksfLVax—tSfod dpjk dEiksLV xÏs esa Hkj dj <d fn;k tkrk gS (feÍh osG }kjk)  
 rhu eghus esa dpjk [kkn esa cny tkrk gSA

(e) iqu%pozG.k—vtSo fuEuhdj.kh; inkFkZ dpjk iqu% bLrseky osG fy, u, inkFkks± esa cny  
 fn;k tkrk gSA

(f) iqu% mi;ksx—;g ,d ikjaikfjd rjhdk gS ftlesa ,d oLrq dk iqu%&iqu% bLrseky dj  
 ldrs gSaA mnkgj.k v[kckj ls fyQkisG cukukA
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iz'ukoyh

vfry?kq mÙkjh; iz'u (,d vad)

 1.	iks"kh Lrj D;k gS \

	 2.	CFC	o UNEP	dk iwjk uke fyf[k,A

	 3.	mu fofdj.k dk uke fyf[k, tks vkstksu ijr }kjk vo'kksf"kr gksrs gSaA 

	 4.	 f}rh;d miHkksDrk vkSj r`rh; miHkksDrk esa ls T;knk mGtkZ fdls izkIr gksrh gS \

	 5.	i;kZoj.k dh dk;kZRed bdkbZ D;k gS \

	 6.	 fuEu esa ls dkSu tSo fuEuhdj.kh; ugha gSa—mGu] 'kh'kk] pk°nh dk ooZG] peM+kA

	 7.	nks ijthoh dk uke fy[kksA

	 8.	D;ksVks ijksVksdksy D;k gS \ 

y?kq mÙkjh; iz'u  (nks vad)

	 1.	gjs ikS/kksa dks mRiknd D;ksa dgk tkrk gS \

	 2.	,sls nks inkFkks± osG uke fyf[k, ftudk iqu% pozG.k fd;k tk ldrk gSA

	 3.	;fn ,d iks"kh Lrj osG lHkh thoksa dks ekj fn;k tk, rks D;k gksxk \

	 4.	osGoy 10%	mGtkZ gh vxys iks"kh Lrj rd LFkkukarfjr gksrh gSA D;ksa \

	 5.	[kjhnnkjh osG fy, vki dkSu ls FkSys dk p;u djsaxs \ D;ksa \

	 	(i)	twV dk FkSyk 														(ii)	IykfLVd dk FkSyk

	 6.	vkstksu ijr dk i`Foh ij thou osG fy, D;k egRo gS \

	 7.	vi?kVdksa dk ikfjra= esa D;k dk;Z gS \

	 8.	mGtkZ fIkjkfeM dk fp= cukb, ftlesa fofHkUu iks"kh Lrj n'kkbZ,A

y?kq mÙkjh; iz'u (rhu vad)

	 1.	tSo fuEuhdj.kh; o vtSo fuEuhdj.kh; esa varj Li"V djsaA

	 2.	vkstksu ijek.kq oSGls fufeZr gksrk gS \

	 3.	miHkksDrk dh ifjHkk"kk fy[ksa] o blosG izdkj crkb,A
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	 4.	izko`Gfrd ikfjra= ekuo fufeZr ikfjra= ls vf/kd fLFkj D;ksa gS \

	 5.	lw{e thoksa }kjk lHkh inkFkks± dk viektZu D;ksa ugha fd;k tk ldrk gS \

	 6.	vkgkj tky D;k gS \ mnkgj.k }kjk le>kb,A

	 7.	vtSo fuEuhdj.k dpjs osG dkj.k i;kZoj.k oSGls] izHkkfor gksrk gS \ nks rjhosG fyf[k,A 

	 8.	ikfjra= osG ?kVd ,d nwljs ij fdl izdkj fuHkZj gSa \

nh?kZ mÙkjh; iz'u  (ik°p vad)

	 1.	vif'k"V fuiVku dh fofHkUu fof/k;k° fy[ksaA

	 2.	vkgkj ‹k`a[kyk D;k gS \ ,d iks"kh Lrj ls nwljs Lrj ij mGtkZ LFkkukarj.k fdl izdkj  
gksrk gS \

	 3.	O;k[;k dhft, fd gkfudkjd jlk;u fdl izdkj gekjs 'kjhj esa izos'k djrs gSa \

nh?kZ mŸkjh; iz'uksa osG gy

	 1.	vif'k"V fuiVku dh fof/k;ka—

	 	(i)	lhost mipkj ra=

	 	(ii)	Hkjko {ks=

	 	(iii)	iqu% pozG.k

	 	(iv)	iqu% mi;ksx

	 	(v)	tSoek=k la;a=

	 2.	tSfod lewgksa esa mGtkZ LFkkukarj.k dh ‹k`a[kykA

	 	(i)	mGtkZ LFkkukarj.k ,d gh fn'kk esa gksrk gSA

	 	(ii)	lkSj mGtkZ dk 1%	Hkkx gjs ikS/ks vo'kksf"kr djrs gSaA

	 	(iii)	nl izfr'kr fu;eA

	 3.	tSo vko/kZuA

••
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izko`Gfrd lalk/ku—os lalk/ku tks gesa izo`Gfr us fn, gSa vkSj thoksa osG }kjk bLrseky fd, 

tkrs gSaA tSls feV~Vh] ok;q] ty] dks;yk] isV™ksfy;e] oU; thou] ouA

izko`Gfrd lalk/ku osG izdkj

              lekI; lalk/ku                       vlekI; lalk/ku

 ;s cgqr lhfer ek=k esa ik, tkrs gSa  ;s vlhfer ek=k esa ik, tkrs gSa o lekIr

 vkSj lekIr gks ldrs gSaA   ugha gksaxsA

 mnkgj.k—dks;yk] isV™ksfy;eA  mnkgj.k—ok;qA

izko`Gfrd lalk/ku izca/ku—izko`Gfrd lalk/kuksa dks cpk, j[kus osG fy, buosG izca/ku dh 

vko';drk gksrh gS rkfd ;g vxyh dbZ ihf<+;ksa rd miyC/k gks losG vkSj lalk/kuksa dk 'kks"k.k u gksA

i;kZoj.k dks cpkus osG fy, jk"V™h; rFkk vUrjkZ"V™h; vf/kfu;e gSaA

xaxk dk;Z ifj;kstuk—;g dk;Z;kstuk djksM+ksa :i;ksa dk ,d izkstsDV gSA bls lu~ 1985 esa 

xaxk Lrj lq/kkjus osG fy, cuk;k x;kA

•	ty dh xq.koŸkk ;k iznw"k.k ekiu gsrq oqGN dkjd gSa—

(1) ty dk PH tks vklkuh ls lkoZ lwpd dh enn ls ekik tk ldrk gSA

(2) ty esa dksfyQkeZ thok.kq (tks ekuo dh vka= esa ik;k tkrk gS) dh mifLFkfr ty dk  

  lanwf"kr gksuk fn[kkrk gSA
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iqu% pozG.k
owGM+s ls iqu% pozG.k gks tkus okys 
inkFkks± (IykfLVd] dk°p] /kkrq) 
dks vyx djosG vko';drk dh 
oLrq,° cukukA

iqu% mi;ksx
phtksa dks isaGdus osG cnys 
mudk ckj&ckj bLrseky 
djsaA

i;kZoj.k dks cpkus osG fy, rhu izdkj osG R

3R

de mi;ksx 
 (1)  tc vko';drk u gks rc  
  ia[ks vkSj cYc dk fLop  
  can djukA
 (2) Vidrs uy dks Bhd  
  djuk
 (3)  vkgkj@Hkkstu dks u  
  isaGdukA

•	 iqu% bLrseky@mi;ksx] iqu% pozG.k ls csgrj gS D;ksafd blesa mGtkZ dh cpr gksrh gSA

•	 gesa lalk/kuksa osG izca/ku dh vko';drk gS D;ksafd—

(1) ;s cgqr gh lhfer gSaA

(2) LokLF; lsokvksa esa lq/kkj osG dkj.k tula[;k esa o`fº gks jgh gS vkSj blosG dkj.k lHkh  
  lalk/kuksa dh ekax esa Hkh o`fº gks jgh gSA

laiksf"kr fodkl—laiksf"kr fodkl dh ladYiuk euq"; dh orZeku vko';drkvksa dh iwfrZ 
vkSj fodkl osG lkFk&lkFk Hkkoh larfr osG fy, lalk/kuksa dk laj{k.k Hkh djrh gSA

•	 izko`Gfrd lalk/kuksa dh O;oLFkk djrs le; /;ku nsuk gksxk—

(1)  nh?kZdkfyd n`f"Vdks.k—;s izko`Gfrd lalk/ku Hkkoh ihf<+;ksa rd miyC/k gks losGA

(2)  budk forj.k lHkh lewgksa esa leku :i ls gks] u fd oqGN izHkko'kkyh yksxksa dks gh  
  bldk ykHk gksA

(3)  vif'k"Vksa osG lqjf{kr fuiVku dk Hkh izcU/k gksuk pkfg,A

ou ,oa oU; thou laj{k.k

ou] tSo fofo/krk osG rIr LFky gSaA tSo fofo/krk dks lajf{kr j[kuk izko`Gfrd laj{k.k osG 
izeq[k mn~ns';ksa esa ls ,d gS D;ksafd fofo/krk osG u"V gksus ls ikfjfLFkfrd LFkkf;Ro (ecological 
balance) u"V gks ldrk gSA

tSo fofo/krk—tSo fofo/krk fdlh ,d {ks= esa ikbZ tkus okyh fofo/k Lih'kht dh la[;k 
gS tSls iq"ih ikni] i{kh] dhV] ljhl`i] thok.kq vkfnA
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ljdkjh ou foHkkx

ljdkj ftlosG ikl 
ouks a dk LokfeRo gSa 
rFkk ouksa dks fu;af=r 
djrs gSaA

m|ksxifr 

tks ouksa ls izkIr 
mRiknksa dk mi;ksx 
djrs gSaA

oU; thou o izo`Gfr izseh

tks izo`Gfr dks cpkuk pkgrs 
gSaA

rIr LFky—,slk {ks= tgk° vusd izdkj dh laink ikbZ tkrh gSA

nkosnkj—,sls yksx ftudk thou] dk;Z fdlh pht ij fuHkZj gks] os mlosG nkosnkj gksrs gSaA

nkosnkj (ouksa ij mudh fuHkZjrk)

LFkkuh; yksx

viuh vko';drk osG 
fy, ouksa ij vkfJr

oqGN ,sls mnkgj.k tgk° fuokfLk;ksa us ou laj{k.k esa eq[; Hkwfedk fuHkkbZ gSA

(1) [kstjh o`{k—ve`rk nsoh fo'uksbZ us 1731 esa jktLFkku osG tks/kiqj osG ,d xk°o esa [kstjh 
o`{kksa dks cpkus osG fy, 363 yksxksa osG lkFk vius vki dks cfynku dj fn;k FkkA

Hkkjr ljdkj us tho laj{k.k osG fy, ve`rk nsoh fo'uksbZ jk"V™h; iqjLdkj dh ?kks"k.kk dh tks 
mudh Le`fr esa fn;k tkrk gSA

(2) fpidks vkanksyu—;g vkanksyu x<+oky osG ^jsuh* uke osG xk°o esa gqvk FkkA ogk° dh 
efgyk,° mlh le; ou igq°p xb± tc BsosGnkj osG vkneh o`{k dkVus yxs FksA efgyk,° isM+ksa ls fpid 
dj [kM+h gks xb± vkSj BsosGnkj osG vknfe;ksa dks o`{k dkVus ls jksd fy;kA ;g vkanksyu rhozrk ls 
cgqr ls leqnk;ksa esa iSGy x;k vkSj ljdkj dks ou lalk/kuksa osG mi;ksx osG fy, izkFkfedrk fuf'pr 
djus ij iqu% fopkj djus ij etcwj dj fn;kA

(3) if'pe caxky osG ou foHkkx us {kf;r gq, lky osG o`{kksa dks vjkckM+h ou {ks= esa u;k 
thou fn;kA

lHkh osG fy, ty

•	ty i`Foh ij ik, tkus okys lHkh thoksa dh ewyHkwr vko';drk gSA

•	o"kkZ gekjs fy, ty dk ,d egRoiw.kZ lzksr gSA

•	 Hkkjr osG dbZ {ks=ksa esa ck°/k] rkykc vkSj ugjsa fLkapkbZ osG fy, mi;ksx fd, tkrs gSaA

cka/k—cka/k esa ty laxzg.k dkQh ek=k esa fd;k tkrk gS ftldk mi;ksx fLkapkbZ esa gh ugha 
cfYd fo|qr mRiknu esa Hkh fd;k tkrk gSA  
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dbZ cM+h ufn;ksa osG ty izokg dks fu;af=r djus osG fy, cka/k cuk, x, gSa_ tSls—

(a) Vsgjh cka/k—unh HkxhjFkh (xaxk)

(b) ljnkj ljksoj cka/k—ueZnk unh

(c) Hkk[kM+k ukaxy cka/k—lryqt unhA

cka/kksa osG ykHk

(1) fLkapkbZ osG fy, i;kZIr ty lqfuf'pr djukA

(2) fo|qr mRiknu

(3) {ks=ksa esa ty dk yxkrkj forj.k djukA

cka/kksa ls gkfu;k¡

lkekftd leL;k,° %

(1)  cM+h la[;k esa fdlku ,oa vkfnoklh foLFkkfIkr gksrs gSaA

(2)  mUgsa eqvkotk Hkh ugha feyrkA

i;kZoj.k leL;k,° %

(1)  ouksa dk {k; gksrk gSA

(2)  tSo fofo/krk dks gkfu gksrh gSA

(3)  i;kZoj.k larqyu fcxM+rk gSA

vkfFkZd leL;k,° %

(1)  turk dk vR;f/kd /ku yxrk gSA

(2)  ml vuqikr esa ykHk ugha gksrkA 

ty laxzg.k—bldk eq[; mn~ns'; gS Hkwfe ,oa ty osG izkFkfed lzksrksa dk fodkl djukA

•	o"kkZ ty lap;u—o"kkZ ty lap;u ls o"kkZ ty dks Hkwfe osG vanj HkkSe ty osG :i esa  

 lajf{kr fd;k tkrk gSA

•	ty laxzg.k Hkkjr esa cgqr izkphu ladYiuk gSA

•	oqGN iqjkus ty laxzg.k osG rjhosG gSa—
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               rduhd                 jkT;

   [kkfnu] cM+s ik=] ukM+h    jktLFkku

   ca/kkjl ,oa rky    egkjk"V™

   cafFkl    e/; izns'k] mŸkj izns'k

   vkgkj] ikbu    fcgkj

   ,fjl    rfeyukMq

   oqGYg    fgekpy izns'k

   ckoM+h    fnYyh

HkkSe ty osG :i esa laj{k.k osG ykHk

(1) ikuh dk ok"ihdj.k ugha gksrkA

(2)  ;g oqGvksa dks Hkjrk gSA

(3)  ikS/kksa dks ueh igq°pkrk gSA

(4)  ePNjksa osG tuu dh leL;k ugha gksrhA

(5)  ;g tarqvksa osG vif'k"V osG lanw"k.k ls lqjf{kr jgrk gSA

dks;yk vkSj isVªksfy;e

•	dks;yk vkSj isV™ksfy;e vufodj.kh; izko`Gfrd lalk/ku gSaA
•	 bUgsa thok'e b±/ku Hkh dgrs gSaA
•	 fuekZ.k—(dks;yk) 300 fefy;u o"kZ iwoZ i`Foh esa ouLifr vo'ks"kksa osG vi?kVu ls dks;ys  

 dk fuekZ.k gqvkA

isV™ksfy;e—isV™ksfy;e dk fuekZ.k leqÊ esa jgus okys thoksa osG e`r vo'ks"kksa osG vi?kVu ls 
gqvkA ;g vi?kVu mPp nkc vkSj mPp rki osG dkj.k gqvk vkSj isV™ksfy;e osG fuekZ.k esa yk[kksa 
o"kZ yxsA
•	dks;yk vkSj isV™ksy Hkfo"; esa lekIr gks tk;saxsA 

(a) dks;yk—orZeku nj ls iz;ksx djus ij dks;yk vxys 200 o"kZ rd gh miyC/k jg  
  ldrk gSA

(b)  isV™ksfy;e—orZeku nj ls iz;ksx djus ij isV™ksfy;e osGoy vxys 40 o"kks± rd gh  
  feysxkA
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thok'e b±/ku osG iz;ksx ls gksus okyh gkfu;k¡

1. ok;q iznw"k.k—dks;ys vkSj gkbM™ksdkcZu osG ngu ls cM+h ek=k esa dkcZu eksuksvkWDlkbM] 
dkcZu MkbvkWDlkbM] ukbV™kstu vkWDlkbM mRiUu gksrh gSa tks ok;q dks iznwf"kr djrh gSaA

2. chekfj;k°—;g iznwf"kr ok;q dbZ izdkj dh 'olu leL;k,° mRiUu djrh gS vkSj dbZ jksx_ 
tSls&nek] [kk°lh dk dkj.k curh gSaA

3. oSf'od mG"e.k—thok'e b±/kuksa osG ngu ls CO2 xSl mRiUu gksrh gS tks xzhu gkml xSl 
gS vkSj fo'o mG"e.krk mRiUu djrh gSA

•	thok'e b±/kuksa osG iz;ksx esa ferO;;rk cjruh pkfg,A

 (a)  ;s lekI; vkSj lhfer gSaA

 (b)  ,d ckj lekIr gksus osG ckn ;s fudV Hkfo"; esa miyC/k ugha gks ik;saxs D;ksafd buosG  
   fuekZ.k dh izfozG;k cgqr gh /kheh gksrh gS vkSj mlesa dbZ o"kZ yxrs gSaA

•	thok'e b±/ku osG iz;ksx dks lhfer djus osG mik;—

 (a) ftu fo|qr midj.kksa dk mi;ksx ugha gks jgk gks mudk fLop can djsaA

 (b) ?kjksa esa CFL dk mi;ksx djsa ftl ls fctyh dh cpr gksA

 (c) futh okgu dh vis{kk lkoZtfud ;krk;kr dk iz;ksx djukA

 (d) fy∂V dh vis{kk lh<+h dk mi;ksx djukA

 (e) tgk° gks losG lksyj oqGdj dk iz;ksx djukA

iz'ukoyh

vfry?kq mŸkjh; iz'u (1 vad)

 1. izko`Gfrd xSl vkSj LPG dks NksM+dj fdlh vU; LoPN b±/ku dk uke crkb,A

 2. nks thok'e b±/ku osG uke fyf[k,A

 3. HkkSe ty esa o`fº djus osG fy, lcls izpfyr rduhd dkSu lh gS \

 4. fdUgha nks v{k; (vlekI;) lalk/kuksa osG uke fyf[k,A

 5. dkSu ls cSDVhfj;k dh mifLFkfr ty dk lanwf"kr gksuk fn[kkrh gS \

 6. CFC dk iwjk uke fyf[k,A

 7. tSo fofo/krk fdls dgrs gSa \
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 8. iqu% mi;ksx] iqu% pozG.k ls csrgj D;ksa gksrk gS \

 9. jktLFkku esa [kstjh o`{kksa dks cpkus osG fy, fdldk uke ;kn fd;k tkrk gS \

 10. nkosnkj dkSu gksrs gSa \

y?kq mŸkjh; iz'u   (2 vad)

 1. laiksf"kr fodkl ls vki D;k le>rs gSa \

 2. vius ?kj esa fo|qr cpkus osG fy, vki dkSu ls nks mik; mBk;saxs \

 3. thok'e b±/ku osG iz;ksx esa ferO;;rk D;ksa cjruh pkfg, \

 4. ty laxzg.k osG nks mi;ksx crkb,A

 5. cka/k cukus ls gksus okyh dksbZ nks gkfu;k° fyf[k,A

 6. gesa ou vkSj oU; thou dks lajf{kr D;ksa djuk pkfg,A

 7. i;kZoj.k dks cpkus osG fy, 3R dkSu ls gSaA

 8. thok'e b±/kuksa osG ngu ls gekjs i;kZoj.k ij D;k vlj gks jgk gS \

 9. dks;yk vkSj isV™ksfy;e osG mRiknksa osG D;k mi;ksx gSa \

 10. ;s cka/k ftu ufn;ksa ij cus gSa muosG uke crkb,—

  (a) Vsgjh cka/k                                (b) Hkk[kM+k cka/k

nh?kZ mŸkjh; iz'u   (5 vad)

 1. flfpidks vkanksyu* osG fo"k; esa laf{kIr esa fy[ksaA

 2. (a) o"kkZ&ty lap;u D;k gS \

  (b) HkkSe ty osG :i esa ty laj{k.k osG D;k ykHk gSa \

 3. ouksa osG pkj nkosnkjksa osG ckjs esa fy[ksaA

 4. (a) izko`Gfrd lalk/ku fdls dgrs gSa \

  (b) izko`Gfrd lalk/kuksa osG izca/ku dh vko';drk D;ksa gS \

 5. dks;yk vkSj isV™ksfy;e tSls mGtkZ lalk/kuksa dks cpkus osG dksbZ ik°p mik; fyf[k,A

••
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Series RSH/1    Code No. 31/1/1

        dksM ua- 31/1/1

 • Please check that this question paper contains 32 printed pages.

 • Code number given on the right hand side of the question paper should be 
written on the title page of the answer-book by the candidate.

 • Please check that this question paper contains 42 questions.

 • Please write down the serial number of the question before attempting it.

 • 15 minutes time has been allotted to read this question paper. The question 
paper will be distributed at 10.15 a.m. to 10.30 a.m., the students will read 
the question paper only and will not write any answer on the answer-script 
during this period.

 • o`Gi;k tk°p dj ysa fd bl iz'u&i= esa eqfnzr i`"B 32 gSaA

 • iz'u&i= esa nkfgus gkFk dh vksj fn, x, dksM uEcj dks Nk= mŸkj&iqfLrdk osG eq[k&i`"B ij 
fy[ksaA

 • o`Gi;k tk°p dj ysa fd bl iz'u&i= esa 42 iz'u gSaA

 • o`Gi;k iz'u dk mŸkj fy[kuk 'kq: djus ls igys] iz'u dk ozGekad vo'; fy[ksaA

 • bl iz'u&i= dks i<+us osG fy, 15feuV dk le; fn;k x;k gSA iz'u&i= dk forj.k iwokZ�  
10.15 cts fd;k tk,xkA 10.15 cts ls 10.30 cts rd Nk= osGoy iz'u&i= dks i<sa+xs vkSj 
bl vof/k osG nkSjku os mŸkj&iqfLrdk ij dksbZ mŸkj ugha fy[ksaxsA
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Summative Assessment-II, 2015-16
ladfyr ijh{kk - II

Subject : Science (foKku)
Class : X

Time allowed : 3 Hours]  [Maximum Marks : 90
fu/kkZfjr le; % 3 ?k.Vs]  [vf/kdre vad % 90

General Instructions :
  (i) The question paper comprises of two sections, A and B. You are to  

  attempt both the sections.
  (ii) All questions are compulsory.
  (iii) All questions of Section A and all questions of Section B are to be  

  attempted separately.
  (iv) Question numbers 1 to 3 in Section A are one mark questions. These  

  are to be answered in one word or in one sentence.
  (v) Question numbers 4 to 7 in Section A are two marks questions. These  

  are to be answered in about 30 words each.
  (vi) Question numbers 8 to 19 in Section A are three marks questions. These  

  are to be answered in about 50 words each.
	 	(vii)	 Question	numbers	20	to	24	in	Section	A	are	five	marks	questions.	These	 

  are to be answered in about 70 words each.
  (viii) Question numbers 25 to 42 in Section B are multiple choice questions  

  based on practical skills. Each question is a one mark question. You are  
  to select one most appropriate response out of the four provided to you.

lkekU; funsZ'k %

  (i) bl iz'u&i= dks nks Hkkxksa] Hkkx&v vkSj Hkkx&c esa ck°Vk x;k gSA vkidks nksuksa Hkkxksa  
  osG iz'uksa osG mŸkj fy[kus gSaA

  (ii) lHkh iz'uksa osG mŸkj vfuok;Z gSaA
  (iii) vkidks Hkkx&v vkSj Hkkx&c osG lHkh iz'uksa osG mŸkj i`Fko~G&i`Fko~G fy[kus gSaA
  (iv) Hkkx&v osG iz'u la[;k 1 ls 3 osG iz'u ,d&,d vad osG gSaA buosG mŸkj ,d 'kCn  

  vFkok ,d okD; esa nsaA

  (v) Hkkx&v osG iz'u la[;k 4 ls 7 osG iz'u nks vadksa osG gSaA buosG mŸkj yxHkx 30 'kCnksa  
  esa nsaA
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  (vi) Hkkx&v osG iz'u la[;k 8 ls 19 osG iz'u rhu vadksa osG gSaA buosG mŸkj yxHkx 50 'kCnksa  
  esa nsaA

  (vii) Hkkx&v osG iz'u la[;k 20 ls 24 osG iz'u ik°p vadksa osG gSaA buosG mŸkj yxHkx 70  
  'kCnksa esa nsaA

  (viii) Hkkx&c osG iz'u la[;k 25 ls 42 osG iz'u iz;ksxkRed dkS'ky ij vk/kkfjr cgqfodYih  
  iz'u gSaA izR;sd iz'u ,d vad dk gSA fn, x, pkj fodYiksa esa ls vkidks osGoy ,d  
  lcls mi;qDr fodYi pquuk gSA

SECTION A
(Hkkx&v)

 1. How many vertical columns are there in the modern periodic table and what 
are they called ?   1

  vk/kqfud vkorZ lkj.kh esa fdrus mG/okZ/kj LrEHk gSa vkSj budk D;k uke gS \

 2. What is speciation ?   1

   tkfr mn~Hkou D;k gSA

 3. Why should biodegradable and non-biodegradable wastes be discarded in 
two separate dustbins ?   1

  tSo&fuEuhdj.kh; rFkk vtSo&fuEuhdj.kh; vif'k"Vksa dks nks i`Fko~G owGM+snkuksa esa D;ksa isaGduk 
pkfg,A

 4. "The chromosomes number of the sexually reproducing parents and their 
offspring is the same." Justify this statement. 2

  ^^ySafxd tuu djus okys thoksa osG tudksa ,oa mudh larfr;ksa esa xq.klw=ksa dh la[;k leku 
gksrh gSA** bl dFku dh iqf"V dhft,A

 5. "A ray of light incident on a rectangular glass slab immersed in any 
medium emerges parallel to itself." Draw labelled ray diagram to justify the 
statement.   2

  ^^fdlh Hkh ek/;e esa Mwcs dk°p osG vk;rkdkj LySc ij vkifrr dksbZ izdk'k fdj.k vius ewy 
iFk osG lekUrj fuxZr gksrh gSA** bl dFku dh iqf"V osG fy, ukekafdr izdk'k fdj.k vkjs[k 
[khafp,A

 6. We often observe domestic waste decomposing in the by lanes of residential 
colonies. Suggest ways to make people realise that the improper disposal of 
waste is harmful to the environment.   2
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  ge izk;% vkoklh; dkWyksfu;ksa dh xfy;ksa esa ?kjsyw vif'k"Vksa dks vi?kfVr gksrs ns[krs gSaA 
og mik; lq>kb, ftuosG }kjk yksxksa dks ;g vuqHkwfr gks fd vif'k"Vksa dk vuqi;qDr fuiVkjk 
i;kZoj.k osG fy, gkfudj gSA

 7. List and explain any two advantages associated with water harvesting at 
community level.   2

  lkeqnkf;d Lrj ij ty laxzg.k ls lacº nks ykHkksa dh lwph cukdj mudh O;k[;k dhft,A
 8. Write the name and structural formula of the compound formed when ethanol 

is heated at 443 K with excess of conc. H2SO4. State the role of conc. H2SO4 
in this reaction. Write chemical equation for the reaction. 3

  ,FksukWy dks vkf/kDr lkanz H2SO4 esa 443 K ij xeZ djus ij cuus okys ;kSfxd dk uke rFkk 
mldk lajpuk&lw= fyf[k,A bl vfHkfÿ;k esa lkanz H2SO4 dh Hkwfedk dk mYys[k dhft,A 
gksus okyh vfHkfÿ;k dk jklk;fud lehdj.k fyf[k,A

 9. Why homologous series of carbon compounds are so called ? Write chemical 
formula of two consecutive members of a homologous series and state the 
part of these compounds that determines their (i) physical properties, and  
(ii) chemical properties.   3

  dkcZu osG ;kSfxdksa dh letkrh; Js.kh dks ;g uke D;ksa fn;k x;k gS\ fdlh letkrh; Js.kh 
osG nks ozGekxr lnL;ksa osG jklk;fud lw= fyf[k, rFkk bu ;kSfxdksa osG mu Hkkxksa dk mYys[k 
dhft, tks buosG (i) HkkSfrd xq.k/keZ (ii) jklk;fud xq.k/keZ fu/kkZfjr djrs gSaA

 10. Given below are some elements of the modern periodic table : 3
  4Be, 9Fe, 14Si, 19K, 20Ca
  (i) Select the element that has one electron in the outermost shell and write  

		 its	electronic	configuration.
  (ii) Select two elements that belong to the same group. Give reason for your  

  answer.
  (iii) Select two elements that belong to the same period. Which one of the  

  two has bigger atomic size ?

   uhps vk/kqfud vkorZ lkj.kh osG oqGN rRo fn, x, gSa %

  4Be, 9Fe, 14Si, 19K, 20Ca

  (i) buesa ls og rRo pqfu, ftuosG ck·re dks'k esa ,d bysDV™kWu gS rFkk bl rRo dk  
  bysDV™kWfud foU;kl fyf[k,A

  (ii) bu rRoksa esa ls leku lewg osG nks rRoksa dks pqfu,A vius mŸkj dk dkj.k fyf[k,A

  (iii) bu rRoksa esa ls leku vkorZ osG nks rRo pqfu,A bu nksuksa rRoksa esa fdldk ijek.kq lkbt  
  cM+k gSA
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 11. Write the number of periods the modern periodic table has. How do the 
valency and metallic character of elements vary on moving from left to right 
in a period ? How do the valency and atomic size of elements vary down a 
group ?   3

  vk/kqfud vkorZ lkj.kh esa vkorks± dh la[;k fyf[k,A fdlh vkorZ esa ck;ha ls nk;ha vksj tkus 
ij rRoksa dh la;kstdrk rFkk /kkfRod xq.k/keZ esa fdl izdkj ifjorZu gksrk gS\ fdlh lewg 
esa uhps tkus ij rRoksa dh la;kstdrk rFkk ijek.kq&lkbt esa fdl izdkj ifjorZu gksrk gS \

 12. (a) Explain the process of regeneration in Planaria. 3
  (b) How is regeneration different from reproduction ?
  (a) Iysusfj;k esa iqujGn~Hkou (iqutZuu) izfÿ;k dh O;k[;k dhft,A

  (b) iqujGn~Hkou dh izfÿ;k tuu ls fdl izdkj fHkUu gS \

 13. Write two examples each of sexually transmitted diseases caused by (i) virus, 
(ii) bacteria. Explain how the transmission of such disease be prevented ? 3

   (i) ok;jl] rFkk (ii) thok.kq izR;sd osG }kjk gksus okys nks&nks ySafxd lapfjr jksxksa osG uke 
fyf[k,A O;k[;k dhft, fd bl izdkj osG jksxksa osG lapj.k dh jksdFkke oSGls dh tk,A

 14. Tabulate two distinguishing features between acquired traits and inherited 
traits with one example of each.   3

  mikftZr y{k.kksa rFkk vkuqoaf'kd y{k.kksa esa foHksnu djus okyh nks fo'ks"krkvksa dks rkfydkcº 
dhft,A izR;sd y{k.k dk ,d mnkgj.k Hkh nhft,A

 15. "The sex of a newborn child is a matter of chance and none of the parents 
may be considered responsible for it." Justify this statement with the help of 
flow	chart	showing	the	determination	of	sex	of	a	newborn.	 3

  ^^fdlh uotkr f'k'kq dk fyax ek= la;ksx gS rFkk tudksa (ekrk o fIkrk) esa ls fdlh dks Hkh 
blosG fy, mŸkjnk;h ugha ekuk tk ldrkA** fdlh uotkr f'k'kq osG fyax fu/kkZj.k dh izfÿ;k 
dks n'kkZus okys izokg vkjs[k dh lgk;rk ls bl dFku dh iqf"V dhft,A

 16. Mention the types of mirrors used as (i) rear view mirrors, (ii) shaving 
mirrors. List two reasons to justify your answer in each case. 3

  (i) i'p n''; niZ.kksa] rFkk (ii) 'ksfoax niZ.kksa esa mi;ksx fd, tkus okys niZ.k osG izdkjksa dk 
mYys[k dhft,A izR;sd izdj.k esa vius mŸkj dh  iqf"V osG fy, nks dkj.kksa dh lwph cukb,A

 17. An object of height 6 cm is placed perpendicular to the principal axis of a 
concave lens of focal length 5 cm. Use lens formula to determine the position, 
size and nature of the image if the distance of the object from the lens is 10 
cm.    3
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  6 cm mG°pkbZ dk dksbZ ,d fcEc 5 cm Qksdl nwjh ls fdlh vory ysal osG eq[; v{k osG 

yEcor~ ysal ls 10 cm nwjh ij fLFkr gSA ysal&lw= dk mi;ksx djosG ysal }kjk cuus okys 

izfrfcEc dh fLFkfr] lkbt ,oa izo`Gfr fu/kkZfjr dhft,A

 18. State the difference in colours of the sun observed during sunrise/sunset and 
noon. Give explanation for each.   3

  lw;ksZn;@lw;kZLr rFkk nksigj osG le; lw;Z osG o.kZ esa vUrj gksus dk mYys[k dhft,A izR;sd 

osG fy, O;k[;k dhft,A

 19. (a) What is an ecosystem ? List its two main components. 3

  (b) We do not clean ponds or lakes, but an aquarium needs to be cleaned  
  regularly. Explain.

  (a) ikfjra= D;k gS\ blosG nks izeq[k ?kVdksa dh lwph cukb,A

  (b) ge rkykcksa ,oa >hyksa dh lQkbZ ugha djrs] fdUrq tytho'kkyk dh fu;fer lQkbZ djus  

  dh vko';drk gksrh gSA ,slk D;ksa gS\ O;k[;k dhft,A

20.	(a)	Define	the	term	'isomers'.	 	 	 5

  (b) Draw two possible isomers of the compound with molecular formula  
  C3H6O and write its names.

  (c) Give the electron dot structures of the above two compounds.

  (a) ^leko;o* dh ifjHkk"kk fyf[k,A

  (b) fdlh ;kSfxd ftldk v.kq lw= C3H6O gS] osG nks laHkkfor leko;oksa dh lajpuk  

  [khapdj muosG uke fyf[k,A

  (c) mijksDr nksuksa ;kSfxdksa dh bysDV™kWu&fcUnq lajpuk [khafp,A

 21. (a) List three distinguishing features between sexual and asexual types of  
  reproduction.   5

  (b) Explain why variations are observed in the offsprings of sexually  
  reproducing organisms.

  (a) ySafxd rFkk vySafxd izdkj osG tuu esa foHksnu djus okys rhu y{k.kksa (fo'ks"krkvksa)  

  dh lwph cukb,A

  (b) O;k[;k dhft, fd ySafxd tuu }kjk mRiUu larfr esa fofHkUurk,° D;ksa fn[kkbZ nsrh gSaA
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 22. (a) Identify A, B and C in the given diagram and write their functions. 5
  (b) Mention the role of gamete and zygote in sexually reproducing organisms.

  (a) fn, x, fp= esa A, B rFkk C dks igpkfu, vkSj buosG dk;Z fyf[k,A

  (b) ySafxd tuu djus okys thoksa esa ;qXed rFkk ;qXeut dh Hkwfedk dk mYys[k dhft,A

 23. (a) State the laws of refraction of light. Give an expression to relate the  
  absolute refractive index of a medium with speed of light in vacuum. 5

  (b) The refractive indices of water and glass with respect to air are 4/3 and  
  3/2 respectively. If the speed of light in glass is 2 × 108 ms–1,	find	the	 
  speed of light in (i) air, (ii) water.

  (a) izdk'k osG viorZu osG fu;eksa dk mYys[k dhft,A fdlh ek/;e osG fujis{k viorZukad  
  rFkk izdk'k dh fuokZr esa pky osG chp lEcU/k dks n'kkZus okyk O;atd fyf[k,A

  (b)  ok;q osG lkis{k ty rFkk dk°p osG viorZukad ozGe'k% 4/3 rFkk 3/2 gSaA ;fn dk°p esa  
  izdk'k dh pky 2 × 108 ms-1 gS] rks (i) ok;q] (ii) ty esa izdk'k dh pky Kkr dhft,A

 24. (a) A person cannot read newspaper placed near than 50 cm from his eyes.  
  Name the defect of vision he is suffering from. Draw a ray diagram to  
  illustrate this defect. List its two possible causes. Draw a ray diagram  
  to show how this defect may be corrected using a lens of appropriate  
  focal length.   5
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  (b) We see advertisements for eye donation on television or in newspapers.  
  Write the importance of such advertisements.

  (a) dksbZ O;fDr vius us=ksa ls 50 cm ls de nwjh ij fLFkr lekpkj i= dks ugha i<+ ikrkA  
  ml n`f"V&nks"k dk uke fyf[k, ftlls ;g O;fDr ihfM+r gSA bl nks"k dh O;k[;k osG  
  fy, izdk'k fdj.k vkjs[k [khafp,A bl nks"k osG nks laHkkfor dkj.kksa dh lwph cukb,A  
  fdlh mi;qDr ysal dk mi;ksx djosG bl nks"k dk la'kks/ku fdl izdkj fd;k tk ldrk  
  gS] bls n'kkZus osG fy, fdj.k vkjs[k [khafp,A

  (b) ge lekpkj i=ksa ,oa Vsyhfotu ij us=&nku ls lEcfU/kr foKkiu ns[krs gSaA bl izdkj  
  osG foKkiuksa dk egRo fyf[k,A

SECTION – B
(Hkkx&c)

 25. A student takes 2 mL acetic acid in a dry test tube and adds a pinch of sodium 
hydrogen carbonate to it. He makes the following observations : 1

  I. A colourless and odourless gas evolves with a brisk effervescence.
  II. The gas turns lime water milky when passed through it.
  III. The gas burns with an explosion when a burning splinter is brought near  

  it.
  IV. The gas extinguishes the burning splinter that is brought near it.
  The correct observations are :
  (A) I, II and III (B) II, III and IV
  (C) III, IV and I (D) IV, I and II

  dksbZ Nk= fdlh 'kq"d ij[kuyh esa 2 mL ,slhfVd&vEy ysdj blesa ,d pqVdh lksfM;e 
gkbM™kstu dkcksZusV feykrk gSA og fuEufyf[kr izs{k.k djrk gSA 

  I. rhoz cqncqnkgV osG lkFk dksbZ jaxghu o xa/kghu xSl fudyrh gSA

  II. ;g xSl pwus osG ikuh esa xqtkjs tkus ij mls nwf/k;k dj nsrh gSA

  III. tc dksbZ tyrh fNiVh bl xSl osG ikl ykrs gSa rks ;g xSl foLQksV osG lkFk tyrh gSA

  IV. ;g xSl] tc tyrh fNiVh blosG lEioZG esa ykbZ tkrh gS] rks mls cq>k nsrh gSA buesa ls  
  lgh izs{k.k gSaA 

  (A) I, II vkSj III (B) II, III vkSj IV

   (C) III, IV vkSj I (D) IV, I vkSj II
 26. In an experiment to study the properties of acetic acid a student takes about 

2 mL of acetic acid in a dry test tube. He adds about 2 mL of water to it and 
shakes the test tube well. He is likely to observe that : 1
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  (A) the acetic acid dissolves readily in water 
  (B) the solution becomes light orange
	 	(C)	water	floats	over	the	surface	of	acetic	acid
	 	(D)	acetic	acid	floats	over	the	surface	of	water
  ,slhfVd vEy osG xq.k/keks± dk v/;;u djus osG fdlh iz;ksx esa dksbZ fo|kFkhZ ,d 'kq"d 

ij[kuyh esa yxHkx 2 mL ,slhfVd vEy ysrk gSA og bl ij[kuyh esa yxHkx 2 mL ty 
feykdj ij[kuyh dks Hkyh&Hkk°fr fgykrk gSA laHkkouk ;g gS fd og ;g izsf{kr djs fdA

  (A) ,slhfVd vEy ty esa lgt ?kqy tkrk gS  
  (B) foy;u gYdk larjh jax dk gks x;k gS
  (C) ty ,slhfVd vEy osG i`"B ij rSj jgk gS  
  (D) ,slhfVd vEy ty osG i`"B ij rSj jgk gSA
 27. A student prepared 20% sodium hydroxide solution in a beaker containing 

water. The observations noted by him are given below : 1
  I. Sodium hydroxide is in the form of pellets.
  II. It dissolves in water readily.
  III. The beaker appears cold when touched from outside.
  IV. The red litmus paper turns blue when dipped into the solution.
  fdlh Nk= us ,d ty ls vk/ks Hkjs chdj esa 20% lksfM;e gkbM™kWDlkbM foy;u cuk;kA 

mlosG }kjk uksV fd, x, oqGN izs{k.k uhps fn, x, gSaµ
  I. lksfM;e gkbM™kWDlkbM xqfVdkvksa osG :i esa gSA
  II. ;g ty esa 'kh?kz ?kqy tkrk gSA
  III. ckgj ls Nwus ij chdj BaMk izrhr gksrk gSA
  IV. izkIr foy;u esa yky fyVel i= dks Mqckus ij ;g mls uhyk dj nsrk gSA buesa lgh 

izs{k.k gSA
  (A) I, II o III (B) II, III o IV
  (C) III, IV o I (D) I, II o IV
 28. Read the following statements :   1
	 	I.	 When	a	red	litmus	paper	is	dipped	into	reaction	mixture	of	a	saponification	 

  reaction, it turns blue and the reaction is exothermic.
	 	II.	 When	a	blue	litmus	paper	is	dipped	into	reaction	mixture	of	a	saponification	 

  reaction, its colour does not change and the reaction is exothermic.
  III. When a red litmus paper is dipped into reaction	mixture	of	a	saponification	 

  reaction, its colour does not change and the reaction is endothermic.
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  IV. When a blue litmus paper is dipped	into	reaction	mixture	of	a	saponification	 
  reaction, its colour does not change and the reaction is endothermic.

  Which of the above statements are correct ?
  (A) I and II (B) II and III
  (C) III and IV (D) I and IV
  fuEufyf[kr dFkuksa dk v/;;u dhft,µ

  I. lkcquhdj.k vfHkfÿ;k osG vfHkfÿ;k&feJ.k esa yky fyVel i= Mqcksus ij ;g uhyk gks  
  tkrk gS rFkk ;g mG"ek{ksih vfHkfÿ;k gSA  
II. lkcquhdj.k vfHkfÿ;k osG vfHkfÿ;k&feJ.k esa uhyk fyVel i= Mqcksus ij blosG jax esa  
  ifjorZu ugha gksrk rFkk ;g mG"ek{ksih vfHkfÿ;k gSA

  III. lkcquhdj.k vfHkfÿ;k osG vfHkfÿ;k&feJ.k esa yky fyVel i= Mqcksus ij blosG jax esa  
  ifjorZu ugha gksrk rFkk ;g mG"ek'kks"kh vfHkfÿ;k gSA

  IV. lkcquhdj.k vfHkfÿ;k osG vfHkfÿ;k&feJ.k esa uhyk fyVel i= Mqcksus ij blosG jax esa  
  ifjorZu ugha gksrk rFkk ;g mG"ek'kks"kh vfHkfÿ;k gSA

  mijksDr dFkuksa esa ls lgh dFku gSA

  (A) I rFkk II (B) II rFkk III
  (C) III rFkk IV (D) I rFkk IV
 29. Hard water required for an experiment is not available in a school laboratory. 

However, following salts are available in the laboratory. Select the salt which 
may be dissolved in water to make it hard for the experiment : 1

  (1) Calcium sulphate (2) Sodium sulphate 
  (3) Colcium chloride (4) Potassium sulphate
  (4) Sodium hydrogen carbonate (6) Magnesium chloride
  (a) (1), (2) and (4) (b) (1), (3) and (6)
  (c) (3), (5) and (6) (d) (2), (4) and (5)
  fdlh iz;ksx dks djus osG fy, vko';d dBksj ty LowGy dh iz;ksx'kkyk esa miyC/k ugha gSA 

ijUrq iz;ksx'kkyk esa uhps fn, yo.k miyC/k gSaA mu yo.kksa dks pqfu, ftudks ty esa ?kksyus 
ij iz;ksx osG fy, vko';d dBksj ty cu tk,xkA

  (1) oSGfYl;e lYisGV (2) lksfM;e lYisGV

  (3) oSGfYl;e DyksjkbM (4) iksVSf'k;e lYisGV

  (5) lksfM;e gkbM™kstu dkcksZusV (6) eSXuhf'k;e DyksjkbM

  (A) (1), (2) o (4) (B) (1), (3) o (6)

  (C) (3), (5) o (6) (D) (2), (4) o (5)
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	30.	A	student	focused	the	image	of	a	distant	object	using	a	device	'X'	on	a	white	
screen	'S'	as	shown	in	the	figure.	If	the	distance	of	the	screen	from	the	device	
is 40 cm, select the correct statement about the device. 1

	 	(A)	The	device	X	is	a	convex	lens	of	focal	length	20	cm
	 	(B)	The	device	X	is	a	concave	mirror	of	focal	length	40	cm
	 	(C)	The	device	X	is	a	concave	mirror	of	radius	of	curvature	40	cm
	 	(D)	The	device	X	is	a	convex	lens	of	focal	length	40	cm.

  fdlh Nk= us fp= esa n'kkZ, vuqlkj fdlh nwjLFk oLrq dk izfrfcEc ,d ;qfDr 'X'	osG }kjk 
insZ 'S'	ij izkIr fd;kA ;fn insZ dh ml ;qfDr ls nwjh 40  cm gS] rks fuEufyf[kr esa ls lgh 
dFku pqfu,A

  (A) ;qfDr X	mŸky ysal gS] ftldh Qksdl nwjh 20 cm gS

  (B) ;qfDr X	vory niZ.k gS] ftldh Qksdl nwjh 40 cm gS

  (C) ;qfDr X	vory niZ.k gS] ftldh oœrk f=T;k 40 cm gS
  (D) ;qfDr X	mŸky ysal gS ftldh Qksdl nwjh 40 cm gSA
31. A student obtained a sharp image of a burning candle, placed at the farther 

end of a laboratory table, on a screen using a concave mirror. For getting 
better value of focal length of the mirror, the subject teacher suggested him 
for focusing a well-illuminated distant object. What should the student do ?  
     1

  (A) He should move the mirror away from the screen
  (B) He should move the mirror slightly towards the screen
  (C) He should move the mirror as well as the screen towards the newly  

  selected object
  (D) He should move only the screen towards the newly selected object.

  fdlh Nk= us vory niZ.k }kjk iz;ksx'kkyk&est osG nwjLFk fLkjs ij j[kh eksecŸkh dh Tokyk 
dk rh{.k izfrfcEc insZ ij izkIr fd;kA niZ.k dh Qksdl nwjh dk vkSj vPNk eku izkIr djus 
osG fy, f'k{kd egksn; us mls Hkyh&Hkk°fr pedhys fdlh nwjLFk fcEc dks QksdfLkr djus dk 
lq>ko fn;kA ml Nk= dks D;k djuk pkfg,A
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  (A) mls niZ.k dks insZ ls nwj ljdkuk pkfg,

  (B) mls niZ.k dks FkksM+k insZ dh vksj ljdkuk pkfg,

  (C) mls niZ.k rFkk insZ nksuksa dks vc pqus x, u, fcEc dh vksj ljdkuk pkfg,

  (D) mls osGoy insZ dks vc pqus x, u, fcEc dh vksj ljdkuk pkfg,A
 32. After tracing the path of rays of light through a glass slab for three different 

angles of incidence, a student measured the corresponding values angle of 
refraction r and angle of emergence e and recorded them in the table given 
below :   1

  S. No. ∠i  ∠r  ∠e

  I  30º  20º  31º
  II  40º  25º  40º
  III  50º  31º  49º

  The correct observations are :
  (A) I and II   (B) II and III
  (C) I and III   (D) I, II and III

  rhu fofHkUu vkiru dks.kksa osG fy, dk°p ls xqtjus okyh izdk'k fdj.k dk iFk vuqjsf[kr 
djus osG i'pkr~ fdlh Nk= us rn~uq:ih viorZu dks.k r rFkk fuxZr dks.k e osG ekuksa dks ekik 
vkSj mŸkj uhps fn, vuqlkj rkfydk esa uksV fd;k %

  S. No. ∠i  ∠r  ∠e

  I  30º  20º  31º
  II  40º  25º  40º
  III  50º  31º  49º

  buesa lgh izs{k.k gSaA

  (A) I o II (B) II o III

  (C) I o III (D) I, II o III

 33. Select from the following the best set-up for tracing the path of a ray of light 
through a rectangular glass slab :   1

  (A) I (B) II

  (C) III (D) IV
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  dk°p osG vk;rkdkj LySc ls xqtjus okyh izdk'k fdj.k dk iFk vuqjsf[kr djus osG fy, uhps 
nh xbZ O;oLFkkvksa esa ls loZJs"B O;oLFkk dkSu&lh gSA

  (A) I (B) II
  (C) III (D) IV
34. While performing the experiment to trace the path of a ray of light passing 

through a glass prism, four students marked the incident ray and the emergent 
ray in their diagrams in the manner shown below : 1

  The correct path of the rays has been shown by :
  (A) I (B) II
  (C) III (D) IV

  dk°p osG fIkzTe ls xqtjus okyh izdk'k fdj.k dk iFk vuqjsf[kr djus dk iz;ksx djrs le; 
pkj Nk=ksa us vius vkjs[kksa esa vkifrr fdj.k rFkk fuxZr fdj.k osG iFk uhps fn, x, <ax ls 
n'kkZ,A

  buesa ls fdj.k dk lgh iFk n'kkZus okyk vkjs[k gS %

  (A) I (B) II
  (C) III (D) IV
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 35. In an experiment to trace the path of a ray of light through a glass prism for 
different	values	of	angles	of	incidence	a	student	would	find	that	the	emergent	
ray :   1

  (A) is parallel to the incident ray 
  (B) is perpendicular to the incident ray
  (C) is parallel to the refracted ray   

  (D) bends at an angle to the direction of incident ray 

  vkiru dks.k osG fofHkUu ekuksa osG fy, dk°p osG fIkzTe ls xqtjus okyh izdk'k fdj.k dk iFk 
vuqjsf[kr djus osG iz;ksx esa dksbZ Nk= ;g izs{k.k djsxk fd fuxZr fdj.kA

  (A) vkifrr fdj.k osG lekUrj gS (B) vkifrr fdj.k osG yEcor~ gS
  (C) viofrZr fdj.k osG lekUrj gS 
  (D) vkifrr fdj.k dh fn'kk ls fdlh dks.k ij >qd tkrh gSA
 36. Study the following ray diagrams :   1
  The diagrams showing the correct path of the ray after passing through the 

lens are :
  (A) II and III only (B) I and II only
  (C) I, II and III (D) I, II and IV
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  fn;s x;s fdj.k vkjs[kksa dk v/;;u dhft,A

  mu vkjs[kksa dks pqfu, ftuesa ysal ls xqtjus osG i'pkr~ izdk'k fdj.k dk lgh iFk n'kkZ;k x;k gSA

  (A) osGoy II o III (B) osGoy I o II

  (C) I, II o III (D) I, II o IV
	37.	Out	of	the	five	incident	rays	shown	in	the	figure	find	the	three	rays	that	are	

obeying the laws of refraction and may be used for locating the position of 
image formed by a convex lens :   1

  (A) 1, 2 and 3 (B) 2, 3 and 4
  (C) 3, 4 and 5 (D) 1, 2 and 4

  vkjs[k esa n'kkZ;h xbZ ik°p vkifrr fdj.kksa esa ls mu rhu fdj.kksa dks pqfu, tks viorZu osG 
fu;eksa dk ikyu dj jgh gSa vkSj ftudk mi;ksx mŸky ysal }kjk cus izfrfcEc dh fLFkfr Kkr 
djus esa fd;k tk ldrk gSA

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

  (C) 3, 4 o 5 (D) 1, 2 o 4
38.	A	student	after	observing	a	slide	showing	different	stages	of	binary	fission	in	

Amoeba draws the following diagrams. However, these diagrams are not in 
proper sequence :   1

  The correct sequence is :
  (A) I, V, IV, III, II (B) I, III, IV, V, II
  (C) I, V, III, IV, II (D) I, IV, V, III, II
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  vehck esa f}[k.Mu osG fofHkUu pj.kksa dh fdlh LykbM dk izs{k.k djus osG i'pkr~ fdlh Nk= 
us uhps fn, x, vkjs[k [khaps] tks mfpr ozGe esa ugha fn, x, gSaA

  budk lgh ozGe gSA

  (A) I, V, IV, III, II (B) I, III, IV, V, II
  (C) I, V, III, IV, II (D) I, IV, V, III, II
39. Select the correct statements for the process of budding in yeast : 1
  I. A bud arises from a particular region on a parent body.
  II. A parent cell divides into two daughter cells, here the parental identity is  

  lost.
  III. Before detaching from the parent body a bud may form another bud.
  IV. A bud when detaches from the parent body grows into a new individual.
  (A) I, II and III (B) II, III and IV
  (C) III, IV and I (D) IV, I and II

  ;hLV esa eqoqGyu dh izfÿ;k osG fy, lgh dFku pqfu,A

  I. eqoqGy fIkr`dk; osG fdlh fo'ks"k Hkkx ls mxrk gSA

  II. fIkr` dksf'kdk nks larfr dksf'kdkvksa esa foHkkftr gksrh gS rFkk blesa iSr`d igpku yqIr 
  gks tkrh gSA

  III. fIkr`dk; ls i`Fko~G gksus ls iwoZ eqoqGy ,d vU; eqoqGy cuk ldrk gSA

  IV. tc dksbZ eqoqGy fIkr`dk; ls i`Fko~G gks tkrk gS rc og u;k tho cu tkrk gSA

  (A) I, II o III (B) II, III o IV

  (C) III, IV o I (D) IV, I o II
 40. Study the different conclusions drawn by students of a class on the basis of 

observations of preserved/available specimens of plants and animals.
  I. Potato and sweet potato are analogous organs in plants.
  II. Wings of insects and wings of birds are homologous organs in animals.
  III. Wings of insects and wings of bats are analogous organs in animals.
  IV. Thorns of citrus and tendrils of cucurbita are analogous organs in plants.
  The correct conclusions are :
  (A) I and II (B) II and IV
  (C) I and III (D) III and IV



119vulkWYM isij

  ikni ,oa tarqvksa osG miyC/k@ifjjf{kr uewuksa osG izs{k.kksa osG vk/kkj ij fdlh d{kk osG Nk=ksa osG 
fofHkUu fu"d"kks± dk v/;;u dhft,A

  I. vkyw rFkk 'kdjoaGnh ikniksa esa le:i vax gSaA

  II. dhVksa osG ia[k rFkk if{k;ksa osG ia[k tUrqvksa esa le:i vax gSaA

  III. dhVksa osG ia[k rFkk pexknM+ksa osG ia[k tUrqvksa esa le:i vax gSaA

  IV. fLkV™l osG oaGVd rFkk oqGoqGjfcVk (vejcsy) dk izrku ikniksa esa le:i vax gSaA

  buesa lgh fu"d"kZ gSaA

  (A) I o II (B) II o IV

  (C) I o III (D) III o IV
 41. You have potato, carrot, radish, sweet potato, tomato and ginger bought from 

the market in your jute bag. Identify two vegetables to represent the correct 
homologous structures.

  (A) Potato and tomato (B) Carrot and tomato
  (C) Potato and sweet potato (D) Carrot and radish

  vkiosG twV osG FkSys esa cktkj ls [kjhn dj yk;h xbZ lfCt;k° tSls vkyw] xktj] ewyh] 
'kdjoaGnh] VekVj rFkk vnjd gSaA buesa ls nks ouLifr igpkfu, tks letkr lajpukvksa dks 
fu:fIkr djrh gSaA

  (A) vkyw rFkk VekVj (B) xktj rFkk VekVj  
(C) vkyw rFkk 'kdjoaGnh (D) xktj rFkk ewyh

	42.	In	the	figure,	the	parts	marked	A,	B	and	C	are	sequentially	:

  (A) Plumule, Radicle and Cotyledon   

  (B) Radicle, Plumule and Cotyledon

  (C) Plumule, Cotyledon and Radicle  

  (D) Radicle, Cotyledon and Plumule

  n'kkZ, x, vkjs[k esa A, B rFkk C Hkkx œe'k% gSaµ

  (A) izkaoqGj] ewykaoqGj rFkk chti= (B) ewykaoqGj] izkaoqGj rFkk chti=

  (C) izkaoqGj] chti= rFkk ewykaoqGj (D) ewykaoqGj] chti= rFkk izkaoqGj
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Summative Assessment-II, 2015-16
Subject : Science 

Class : X
Time allowed : 3 Hours]   [Maximum Marks : 90

General Instructions :

 (i) The question paper comprises of two sections, A and B. You are to attempt 
both the sections.

 (ii) All questions are compulsory.

 (iii) There is no choice in any of the questions.

 (iv) All questions of Section A and all questions of Section B are to be attempted 
separately.

 (v) Question numbers 1 to 3 in Section–A are one mark questions. These are to 
be answered in one word or in one sentence.

 (vi) Question numbers 4 to 6 in Section–A are two marks questions. These are 
to be answered in about 30 words each.

 (vii) Question numbers 7 to 18 in Section–A are three marks questions. These 
are to be answered in about 50 words each.

	(viii)	Question	numbers	19	to	24	in	Section–A	are	five	marks	questions.	These	
are to be answered in about 70 words each.

 (ix) Question numbers 25 to 33 in Section–B are multiple choice questions 
based on practical skills. Each question is a one mark question. You are to 
select one most appropriate response out of the four provided to you.

 (x) Question numbers 34 to 36 in Section–B are questions based on practical 
skills. Each question is a two marks question.

lkekU; funsZ'k

 (i) iz'u&i= dks nks Hkkxksa] Hkkx&v vkSj Hkkx&c esa ck°Vk x;k gSA vkidks nksuksa Hkkxksa osG iz'uksa 
osG mŸkj fy[kus gSaA

 (ii) lHkh iz'uksa osG mŸkj vfuok;Z gSaA

 (iii) iwjs iz'u&i= esa fdlh iz'u esa dksbZ p;u izkIr ugha gSA

 (iv) vkidks Hkkx&v vkSj Hkkx&c osG lHkh iz'uksa osG mŸkj i`Fko~G&i`Fko~G fy[kus gksaxsA
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 (v) Hkkx&v osG iz'u la[;k 1 ls 3 osG iz'u ,d&,d vad osG gSaA buosG mŸkj ,d 'kCn vFkok 

,d okD; esa nsaA

 (vi) Hkkx&v osG iz'u la[;k 4 ls 6 osG iz'u nks&nks vadksa osG gSaA buosG mŸkj yxHkx 30 'kCnksa esa 

nsus gSaA

 (vii) Hkkx&v osG iz'u la[;k 7 ls 18 osG iz'u rhu&rhu vadksa osG gSaA buosG mŸkj yxHkx 50 'kCnksa 

esa nsus gSaA

 (viii) Hkkx&v osG iz'u la[;k 19 ls 24 osG iz'u ik°p&ik°p vadksa osG gSaA buosG mŸkj yxHkx 70 
'kCnksa esa nsus gSaA

 (ix) Hkkx&c osG iz'u la[;k 25 ls 33 osG iz'u iz;ksxkRed dkS'ky ij vk/kkfjr cgqfodYih 

iz'u gSaA izR;sd iz'u ,d vad dk gSA fn, x, pkj fodYiksa esa ls vkidks osGoy ,d lcls 

mi;qDr fodYi pquuk gSA

 (x) Hkkx&c osG iz'u la[;k 34 ls 36 osG iz'u iz;ksxkRed dkS'ky ij vk/kkfjr iz'u gSaA izR;sd 
iz'u nks vadksa dk gSA

SECTION 'A'
(Hkkx&v)

 1. The formula of citric acid is shown below :
  State the name of functional group in it.  1

  fLkfV™d vEy dk lw= fuEu gSA

  blosG izdk;kZRed lewg dk uke fyf[k,A

                COOH
                |
               CH2
                     |
  H3C — C — COOH
                |
               CH2
                |

               COOH
	 2.	When	does	the	process	of	gene	flow	take	place	?	 1

  thu izokg dh izfÿ;k dc ?kfVr gksrh gSA
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 3. Mention the two areas emphasized by watershed management. 1

  tylaHkj izca/ku }kjk ftu nks {ks=ksa ij egRo fn;k tkrk gS] mUgsa fyf[k,A
 4. What is meant by least distance of distinct vision ? Give the value of near 

point and far point for a normal human eye. 2

  Li"V n'kZu dh U;wure nwjh dk D;k vfHkizk; gS\ lkekU; ekuo us= osG fy, nwj&fcUnq vkSj 
fudV&fcUnq dk eku fyf[k,A

 5. Arrange the following substances under recycle and reuse categories : 2
  Glass, paper, plastic bottle, metallic objects.

  fuEu inkFkks± dks iqu% iz;ksx vkSj iqu% pÿ.k oxks± esa oxhZo`Gr dhft, µ

  dk°p] dkxt] IykfLVd dh cksry] /kkrq dh oLrq,°A 
 6. Coal produces energy on burning, but we do not get energy by eating it while 

eating an apple gives us energy. Explain why is it so. 2

  dks;yk tyus ij mGtkZ nsrk gS] ijUrq bls [kk ysus ls gesa mGtkZ izkIr ugha gksrh gS] tcfd lsc 
[kkus ls gesa mGtkZ izkIr gksrh gSA le>kb, ,slk D;ksa gksrk gSA

 7. Write balanced chemical equations for the following : 3
  (a) Reaction of sodium with ethanol
  (b) Heating ethanol with excess conc. sulphuric acid at 443 K
  (c) Reaction of ethanoic acid with sodium hydroxide

  fuEu osG fy, larqfyr jklk;fud lehdj.k fyf[k, µ

  (a) ,FksukWy ls lksfM;e dh vfHkfÿ;k

  (b) 443 K rkieku ij ,FksukWy dks vkf/kD; lkanz lY∂;wfjd vEy osG lkFk xeZ djuk

  (c) ,FksukWbd vEy dh lksfM;e gkbM™kWDlkbM osG lkFk vfHkfÿ;k
 8. A molecule of ethane has the chemical formula C2H4. Draw electron dot 

structure of this molecule. Mention the number of single, double or triple 
bonds present in this molecule.   3

  ,Fkhu osG v.kq dk jklk;fud lw= C2H4 gSA bldh bysDV™kWu fcUnq lajpuk fyf[k,A blosG 
v.kq esa ,dy vkcU/k] f}&vkcU/k vFkok f=&vkcU/kksa dh la[;k fyf[k,A

 9. (a) Find the atomic number of the element that belongs to second group and 
has :

  (i) 2 shells (ii) 3 shells
  (iii) 4 shells
  (b) Identify the elements.   3
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  (a) mu rRoksa dh ozGe'k% ijek.kq la[;k Kkr dhft, tks nwljs lewg esa j[ks x, gSa vkSj ftuesa  
  ozGe'k% 

  (i) 2 dks'k gSa (ii) 3 dks'k gSa

  (iii) 4 dks'k gSa

  (b) bu rRoksa dks igpkfu,A

	10.	An	element	has	electronic	configuration	2,	8,	8,	1.

  (a) Write the atomic number of this element.

  (b) To which period does this element belong ? Name the element.

  (c) Write the chemical formula of its oxide. 3

  fdlh rRo dk bysDV™kWfud foU;kl 2, 8, 8, 1 gSA

  (a) bl rRo dh ijek.kq la[;k fyf[k,A

  (b) ;g fdl vkorZ ls lEcU/k j[krk gS\ bldk uke fyf[k,A

  (c) bl rRo osG vkWDlkbM dk jklk;fud lw= fyf[k,A

 11. What are the different ways in which individuals with a particular trait may 
increase in population ? Why the traits acquired during the lifetime of an 
individual not inherited ?                                                     3 

  fdlh lef"V esa fof'k"V y{k.k dh O;f"V;ksa dh o`fº fdu fofHkUu iFkksa }kjk gks ldrh gS\ 
fdlh O;fDr osG thoudky esa mikftZr y{k.k oa'kkuqxr D;ksa ugha gksrsA

12. (a) What function is performed by human arms, forelimbs of dog and  
  forelimbs of whales ?

  (b) Which type of organs are these ?

  (c) Why do we call them so ?   3

  (a) ekuo osG vxziknksa] oqGŸks osG vxziknksa rFkk Ogsy osG vxziknksa }kjk fd, tkus okys dk;Z  
  D;k gSa \

  (b) ;s vax fdl izdkj osG gSa \

  (c) ge bUgsa bl izdkj osG vax D;ksa dgrs gSa \

 13. Study the diagram given below :

  (a) Identify the process.

  (b) Which organism uses the above method for reproduction ?

  (c) How is the above method different from the process of budding ? 3
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  fuEu fp= dk v/;;u dhft, µ

  (a) izfÿ;k dks igpkfu,A

  (b) mijksDr tuu fof/k dks iz;ksx djus okys thou dk uke fyf[k,A

  (c) mijksDr fof/k eqoqGyu izfÿ;k ls fdl izdkj fHkUu gS \
	14.	Give	the	function	of	the	following	parts	of	a	flower	:	 3
  (a) Stigma (b) Male germ cell
  (c) Style

  iq"i osG fuEu Hkkxksa osG izdk;Z fyf[k, µ

  (a) ofrZdkxz (b) uj ;qXed

  (c) ofrZdk
 15. What is the importance of DNA copying in reproduction ? Why do offsprings 

formed by asexual reproduction are genetically similar to their parents ? 3

  tuu esa DNA izfro`Gfr dk D;k egRo gS\ vySafxd tuu }kjk mRiUu larfr vius tud ls 
vkuqoaf'kd :i ls fdl izdkj ,dleku gksrh gSA

 16. Name two defects of vision. Mention their cause and the type of lenses used 
to correct them.   3

  nks n`f"V nks"k fyf[k,A buosG dkj.k fyf[k, vkSj bUgsa la'kksf/kr djus osG fy, iz;qDr ysal osG 
izdkj fyf[k,A

 17. Rohit wants to have an erect image of an object, using a converging mirror 
of focal length 40 cm.

  (a) Specify the range of distance where the object can be placed in front of  
  the mirror. Give reason for your answer.

   (b) Will the image be bigger or smaller than the object ?
   (c) Draw a ray diagram to show the image formation in this case. 3

  jksfgr 40 cm Qksdl nwjh osG fdlh vfHklkjh niZ.k dk iz;ksx djosG ,d oLrq dk lh/kk 
izfrfcEc izkIr djuk pkgrk gSA
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  (a) oLrq dh niZ.k ls ml nwjh dk ifjlj fyf[k, tgk° oLrq dks j[kk tk ldrk gSA viuk  
  mŸkj dkj.k lfgr nhft,A

  (b) izfrfcEc dk lkbt oLrq ls NksVk gksxk vFkok cM+kA

  (c) bl fLFkfr esa izfrfcEc dh jpuk dk fdj.k vkjs[k [khafp,A

 18. Recently the Delhi Government has imposed a ban on use of polythene bags. 
After this many shopkeepers have started using paper/jute/cloth bags.

  (a) Mention two reasons why polythene bags are not environment friendly.
  (b) Is the decision of using paper bags correct ? Comment.
  (c) Mention the associated values.   3
  gky esa fnYyh ljdkj us ikWyhFkhu FkSyksa osG mi;ksx ij izfrca/k yxk;k gSA blosG i'pkr~ 

cgqr&ls nqdkunkjksa us isij@twV@diM+s osG FkSyksa dk mi;ksx djuk vkjaHk dj fn;k gSA

  (a) ikWyhFkhu dh FkSfy;k° i;kZoj.k fgrS"kh D;ksa ugha gSa\ fdUgha nks dkj.kksa dk mYys[k dhft,A

  (b) D;k isij ls cus FkSyksa osG mi;ksx dk fu.kZ; lgh gS\ fVIi.kh dhft,A

  (c) lEcº ewY;ksa dk mYys[k dhft,A

 19. H, Li, Na and K are the elements of same group of Modern Periodic Table.
  (a) Arrange them in increasing order of their atomic size.
  (b) How many valence electrons would each have ?
  (c) How many shells are present in each ?
  (d) Which amongst them is most electropositive ? 5
  H, Li, Na vkSj K vk/kqfud vkorZ lkj.kh osG ,d gh lewg osG rRo gSaA

  (a) bUgsa buosG ijek.kq lkbt osG c<+rs ozGe esa O;ofLFkr dhft,A

  (b) izR;sd esa fdrus la;kstudrk bysDV™kWu gksaxsA

  (c) izR;sd esa fdrus dks'k gSaA

  (d) buesa ls dkSu lcls vf/kd oS|qr /kukRed gSA

 20. (a) Explain the importance of fossils in deciding evolutionary relationships.
  (b) What factors could lead to the rise of new species ? Explain any three  

		 briefly.	 	 	 5
  (a) fodklh; lEcU/k lqfuf'pr djus osG fy, thok'eksa osG egRo dks Li"V dhft,A

  (b) os dkSu&ls dkjd gSa tks tkfr mn~Hko dh vksj ys tkrs gSa\ fdUgha rhu dk la{ksi esa o.kZu  
  dhft,A
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 21. (a) Name any three asexual modes of reproduction.
  (b) Explain with diagram the method by which planaria reproduces.
  (c) How is spore formation different from fragmentation ? 5

  (a) vySafxd tuu dh dksbZ rhu fof/k;k° fyf[k,A

  (b) fp= dh lgk;rk ls ml fof/k dks le>kb, ftlls Iysusfj;k tuu djrk gSA

  (c) chtk.kq lekla?k [kaMu ls fdl izdkj fHkUu gSA
 22. (a) Explain atmospheric refraction.
	 	(b)	Traffic	signals	on	crossroads	are	of	red	colour.	Give	reason	for	choosing	 

  only this colour.
  (c) Explain why do stars twinkle but planets do not twinkle. Draw diagram  

  to support your answer.   5

  (a) ok;qeaMyh; viorZu dks le>kb,A

  (b) pkSjkgksa ij VS™fQd fLkXuy yky jax osG gksrs gSaA osGoy blh jax dks pquus dk dkj.k  
  fyf[k,A

  (c) le>kb, fd rkjs D;ksa fVefVekrs gSa] tcfd xzg ugha fVefVekrs gSaA viuk mŸkj fp= dh  
  lgk;rk ls le>kb,A

 23. (a) Explain the term refractive index. Differentiate between relative and  
  absolute refractive index.

  (b) A coin in a beaker appears above than its actual level as the beaker is  
		 slowly	filled	with	water.	Explain	why.		 5

  (a) in viorZukad dks Li"V dhft,A vkisf{kd rFkk fujis{k viorZukad esa foHksnu dhft,A

  (b) chdj esa j[kk fLkDdk] ml chdj esa /khjs&/khjs ty Hkjs tkus ij mGij dh vksj mBrk izrhr  
  gksrk gSA dkj.k fyf[k,A

 24. Draw the ray diagram in each of the following cases to show the position and 
nature of the image formed when the object is placed : 5

  (a) at the centre of curvature of a concave mirror
  (b) between the pole P and focus F of a concave mirror
	 	(c)	 between	the	pole	P	and	infinity	of	a	convex	mirror
  (d) at 2F of a convex lens
	 	(e)	 at	infinity	in	front	of	a	concave	lens

  uhps fn, x, izR;sd izdj.k esa cuus okys izfrfcac dh fLFkfr rFkk izfr n'kkZus osG fy, fdj.k 
vkjs[k [khafp,A tc oLrq fLFkr gS µ



127vulkWYM isij

  (a) vory niZ.k osG oozGrk osGUnz ij

  (b) vory niZ.k osG /kzqo P rFkk Qksdl F osG e/;

  (c) mŸky niZ.k osG /kzqo P rFkk vuar osG chp

  (d) mŸky ysal osG 2F ij

  (e) vory ysal osG lkeus vuar ij
SECTION 'B'

(Hkkx&c)
25.	After	 performing	 saponification	 reaction,	 Rupal	 dipped	 a	 strip	 of	 red	

litmus paper in the resulting mixture. Which of the following is a correct  
observation ?   1

  (a) Red litmus changes to white (b) Red litmus changes to green
  (c) Red litmus changes to blue (d) Red litmus remains red

  lkcquhdj.k vfHkfÿ;k lEiUu djus osG i'pkr~ :iy us yky fyVel i= dh i=h ifj.kkeh 
feJ.k esa MqcksbZA uhps fn, x, esa ls dkSu&lk izs{k.k lgh gSA

  (a) yky fyVel lisGn gks tkrk gS (b) yky fyVel gjk gks tkrk gS

  (c) yky fyVel uhyk gks tkrk gS (d) yky fyVel yky gh jgrk gSA
 26. In the process of preparation of soap, the purpose of adding sodium chloride 

is :    1
	 	(a)	 complete	saponification	 (b)	 complete	hydrolysis
  (c) complete precipitation (d) complete neutralization

  lkcqu rS;kj djus dh izfÿ;k esa lksfM;e DyksjkbM feykus dk mn~ns'; gS µ

  (a) laiw.kZ lkcquhdj.k (b) laiw.kZ tyhdj.k

  (c) laiw.kZ vo{ksi.k (d) laiw.kZ mnklhuhdj.kA
 27. The cleansing action of soap will be the most in the water obtained from the 

source :   1
  (a) tap (b) rain
  (c) well (d) hand pump

  ftl lzksr }kjk izkIr ty esa lkcqu dh lQkbZ izfÿ;k lcls vf/kd gksxh] og gS µ

  (a) VksaVh (b) o"kkZ

  (c) oqGvk° (d) gSaM iai
 28. While doing an experiment, a student found that if the object moves from 

infinity	towards	pole	of	a	mirror,	the	image	also	moves	from	pole	to	infinity.	
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The mirror must be :   1
  (a) diverging (b) concave
  (c) convex (d) plane

  ,d iz;ksx djrs gq,] fdlh Nk= us ik;k fd ;fn fcac dks vuar ls niZ.k osG /kzqo dh vksj yk;k 
tk,] rks izfrfcac Hkh /kzqo ls vuar dh vksj LFkkukarfjr gksrk gSA niZ.k gksxk µ

  (a) vilkjh (b) vory

  (c) mŸky (d) lery
 29. The convex lenses A and B have same aperture with thickness 1 cm and 1.5 

cm respectively. Then :   1
  (a) fA = fB (b) fA > fB

  (c) fA < fB (d) fA = B
2

f
3

  nks mŸky ysal A rFkk B dh eksVkbZ ozGe'k% 1 cm rFkk 1.5 cm rFkk }kjd leku gSA rc µ

  (a) fA = fB (b) fA > fB

  (c) fA < fB (d) fA = B
2

f
3

 30. The following are the steps (not in sequence) for doing an experiment on 
tracing the path of the ray of light passing through a rectangular glass slab :  1

  (i) Draw the outline of the glass slab at three positions on the drawing sheet.
  (ii) Draw the incident rays on the three outlines in the direction making  

  angles 30º, 40º and 60º with the normal drawn.
  (iii) Draw normals on the top side of these outlines near their left hand.
	 	(iv)	 Look	for	 the	 images	on	 the	bases	of	 these	pins	while	fixing	 two	pins	 

  from other side to get emergent ray.
  (v) Fix two pins vertically on each of these incident rays at two points nearly  

  6 cm apart.
  (a) (i), (iii), (ii), (iv), (v) (b) (i), (ii), (iii), (v), (iv)
  (c) (i), (iii), (ii), (v), (iv) (d) (i), (iii), (iv), (ii), (v)

  fdlh dk°p osG vk;rkdkj LySc ls xqtjrh gqbZ izdk'k dh fdj.k dk iFk vkjsf[kr djus osG 
iz;ksx esa fuEu pj.k fn, x, gSa tks ozGekuqlkj ugha gSa µ

  (i) M™kbax 'khV esa rhu LFkkuksa ij dk°p dh LySc dh cfgjsZ[kk [khafp,A

  (ii) rhu LFkkuksa ij [khaps x, vfHkyac osG lkFk 30º, 40º rFkk 60º osG dks.kksa ij vkifrr  
  fdj.k [khafp,A



129vulkWYM isij

  (iii) rhuksa cfgjsZ[kkvksa osG ck;ha vksj mGij dh rjQ vfHkyac [khafp,A

  (iv) fuxZr fdj.k izkIr djus osG fy, nwljh vksj nks fIkusa xkM+rs gq, fIkuksa osG iSjksa osG izfrfcac dh  
  vksj nsf[k,A

  (v) izR;sd vkifrr fdj.k osG nks LFkkuksa ij tks 6 cm dh nwjh ij gSa] nks fIkuksa dks mG/okZ/kj  
  xkfM+,A

  iz;ksx osG pj.kksa dk lgh ozGe gS µ

  (a) (i), (iii), (ii), (iv), (v) (b) (i), (ii), (iii), (v), (iv)
  (c) (i), (iii), (ii), (v), (iv) (d) (i), (iii), (iv), (ii), (v)
 31. A student while doing the experiment of tracing the path of a ray of light 

through a triangular glass prism not able to see the image of object (pins). 
This may be due to :   1

  (a) angle of incidence is 40º (b) angle of incidence is 10º
  (c) brightness in laboratory (d) prism is placed on a white paper

  dksbZ Nk= dk°p osG f=Hkqtkdkj fIkzTe ls xeu djrh gqbZ izdk'k dh fdj.k dk iFk vkjsf[kr 
djus osG iz;ksx esa fcac (fIku) dk izfrfcEc ugha ns[k ikrk gSA ,slk gksus dk dkj.k gS µ

  (a) fdj.k dk vkiru dks.k 40º gS (b) fdj.k dk vkiru dks.k 10º gS

  (c) iz;ksx'kkyk esa nhfIr gS (d) fIkzTe 'osr isij ij j[kk x;k gSA
	32.	Tendrils	in	Passiflora	are	modified	stems,	tendrils	in	Pea	are	modified	leaflets	

and	thorns	of	Bougainvillea	are	modified	stems.	The	homologous	organs	are	
of :    1

	 	(a)	 Passiflora	and	Pea	 (b)	 Passiflora	and	Bougainvillea
	 	(c)	 Pea	and	Bougainvillea	 (d)	 Pea,	Passiflora	and	Bougainvillea

  islh∂yksjk osG izrku :ikUrfjr rus gSa] eVj osG izrku :ikUrfjr ifŸk;k° gSa vkSj cksxufoyk osG 
dk°Vs :ikUrfjr rus gSaA buesa ls rus letkr vax gSa µ

  (a) islh∂yksjk rFkk eVj osG (b) islh∂yksjk rFkk cksxufoyk osG

  (c) eVj rFkk cksxufoyk osG (d) eVj] islh∂yksjk rFkk cksxufoyk osG
 33. A student drew a sketch of a dicotyledonous seed as shown below, but he did 

not label it. The correct labeling for parts A, B, C and D respectively is : 1
  (a) radicle, plumule, cotyledon, seed coat 
  (b) plumule, radicle, cotyledon, seed coat
  (c) radicle, plumule, seed coat, cotyledon 
  (d) plumule, radicle, seed coat, cotyledon
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  ,d Nk= us f}chti=h cht dk fuEu vkjs[k [khapk] ijUrq mldk ukekadu ugha fd;kA Hkkxksa 
A, B, C rFkk D dk lgh ukekadu ozGe'k% gS µ

  (a) ewykaoqGj] izkaoqGj] chti=] cht vkoj.k  

  (b) izkaoqGj] ewykaoqGj] chti=] cht vkoj.k

  (c) ewykaoqGj] izkaoqGj] cht vkoj.k] chti= 

  (d) izkaoqGj] ewykaoqGj] cht vkoj.k] chti=
 34. The following symbols A and B are usually shown on the bottle of commercial 

acetic acid. What do these symbols indicate ? 2

  O;kolkf;d ,lhfVd vEy dh cksry ij izk;% mijksDr A rFkk B fpUg n'kkZ, tkrs gSaA ;g 
fp� D;k bafxr djrs gSaA

	35.	A	student	is	given	a	permanent	slide	showing	binary	fission	in	amoeba.	Write	
the various steps to focus slide under microscope. 2

  ,d Nk= dks vehck esa f}[kaMu n'kkZrh gqbZ LFkk;h LykbM nh xbZ gSA LykbM dks lw{en'khZ osG 
uhps QksdfLkr djus osG fofHkUu pj.k fyf[k,A

	36.	Image	formed	by	a	convex	lens	is	inverted,	magnified	and	beyond	2F.	The	
object is placed between............... and...............of the lens. Draw a ray 
diagram to justify your answer.

  mŸky ysal }kjk fufeZr izfrfcac okLrfod] myVk] vkof/kZr rFkk 2F ls ijs gSA fcac j[kk x;k 
gS ysal osG...............rFkk...............osG e/;A 

  vius mŸkj dh iqf"V osG fy, fdj.k vkjs[k [khafp,A
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MARKING  SCHEME
Summative Assessment-II, (2015-16)

Science (Class : X)

General Instructions :
 (i) The Marking Scheme provides general guidelines to reduce subjectivity 

and maintain uniformity. The answers given in the marking scheme are the 
best suggested answers.

 (ii) Marking be done as per the instructions provided in the marking scheme. 
(It	should	not	be	done	according	to	one's	own	interpretation	or	any	other	
consideration).

 (iii) Alternative methods be accepted. Proportional marks be awarded.
 (iv) If a question is attempted twice and the candidate has not crossed any 

answer,	only	first	attempt	be	evaluated	and	 'EXTRA'	be	written	with	 the	
second attempt.

 (v) In case where no answers are given or answers are found wrong in this 
Marking Scheme, correct answers may be found and used for evaluation 
purpose.

SECTION–A
 1. Carboxylic acid   1
 2. When population is not completely separated. 1
 3. Soil and water conservation.   1
 4. The minimum distance, at which objects can be seen most distinctly without 

strain, is called the least distance of distinct vision. It is also called the near 
point of the eye.   1 + 1 = 2

  For a young adult with normal vision, the near point is about 25 cm. The 
farthest point upto which the eye can see objects clearly is called the far point 
of	the	eye.	It	is	infinity	for	a	normal	eye.

 5. Reuse – Paper and plastic bottle; Recycle – Metal and glass 1 + 1 = 2
 6. Cannot be broken down into simple substances by enzymes present in our 

body, so no energy released. But apple gets broken down by enzymes present 
in the body and chemical reactions involved release of energy. 1 + 1 = 2

 7. (i) 2Na + 2CH3CH3OH ≅ 2CH3CH2ONa + H2 1 × 3 = 3
     Sodium methoxide

  (ii) CH3 – CH2OH 
2 4

Hot conc.
H SO→CH2 = CH2 + H2O

     Ethene
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   (iii) NaOH + CH3COOH ≅ CH3COONa + H2O
     Sodium ethanoate
8.    1½

  Single bond – 4
  Double bond – 1   1½
  Triple bond – None 
 9. (a) (i) 4   1½
    (ii) 12
    (iii) 20
  (b) Be; Mg; Ca   1½
 10. (i) Atomic number – 19   1 × 3 = 3
  (ii) It belongs to 4th period. Its name is potassium.
  (iii) Its oxide is K2O.
 11. Natural selection, genetic drift.   1
  Acquired traits : Traits that are not inherited but develop in response to the 

environment. These are not genetically inherited. 1
  E.g.,
 • Tailless mice will not have tailless progeny.
 • Reduction in size because of starvation.
 12. (a) Human arm – holding things   1½
    Forelimb of dog – running
    Forelimb of whale – paddles
  (b) Homologous   ½
  (c) Same origin, different functions.  1
	13.	(a)	 Binary	fission	 	 	 1
  (b) Amoeba   1
	 	(c)	 Binary	fission	– Organism splits into two equal halves. 1
  Budding – A bud develops as on outgrowth due to repeated all division at one 

specific	site	e.g., hydra.
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 14. (a) Receiving pollen grain.   1 × 3 = 3
  (b) Fuses with the female germ cell for fertilization.
  (c) Has the growing pollen tube.
 15. Transfer of characters from parents to offsprings. Error in copying leads to 

variations necessary for evolution. Asexual reproduction – Single parent 
offspring genetically identical.   1 + 1 + 1 = 3

 16. Myopia – Person can see near objects clearly but not far off objects. Cause – 
Elongation of eye ball. Remedy – Using concave lens. 1½

  Hypermetropia – Person can see far objects clearly but not near objects. 
Cause – Shortening of eye ball. Remedy – Using convex lens. 1½

 17. (a) 0-40 cm, because to obtain erect image, which is virtual, object has to  
  be placed between pole and focus.  1

  (b) Bigger.   1
  (c) For ray diagram refer Fig. 10.7 (f) Page 166 NCERT Text-book 1
 18. (a) It takes a lot of time to decompose. Made of chemicals which pollute  

  the environment, burning leads to harmful gases. 1
  (b) Use of paper bags will encourage cutting of trees, so it is incorrect, 

  instead we should use cloth or jute bags. 1
  (c) Concern towards the environment, responsible citizen. 1
 19. (a) H, Li, Na, K   1
  (b) Each has 1 valence electron.   1
  (c) H – 1 shell   2
    Li – 2 shells
    Na – 3 shells
    K – 4 shells
  (d) K is most electropositive.
 20. (a) Age of fossil can be found out by the estimation of the depth of the  

  layer of rocks in which it is found. It can also be found out from the  
  ratio of isotopes in the fossil contains rocks. 2

  (b) (i) Genetic drift with brief explanation 3
    (ii) Natural selection with brief explanation
    (iii) Mutation with brief explanation
 21. (a) Fission, regeneration, budding   1½
  (b) Planaria reproduces by regeneration. 1½
    For diagram, Figure 8.3, Page 131
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  (c) Fragmentation – Formation of many fragments each forming new  
  individual, multi-cellular.

  Spore formation – In many simple multi-cellular organisms thread like 
structures develop, they have tiny blob-on-a-stick involved in reproduction. 
The blobs are sporangia which contain spores that develop into new rhiopus 
individuals.   1 + 1

 22. (i) Air above the surface of earth has different temperature at different  
  heights which continuously changes refractive index of air at different  
  heights. So, light coming from a distant object (or sun) passes through  
  layers of continuously varying refractive index and suffers refraction. 2

  (ii) Red colours is least scattered by fog or smoke. Therefore, it can be seen  
  in the same colour at distance.   1

  (iii) (a) Atmospheric refraction   2
    (b) Temperature of air layer changing continuously which change  

   refractive index.
    Fig. 11.9, Page 194 NCERT Textbook
  Planets are comparatively closer so they behave like extended source. 

Average change imposition of all points becomes zero.
23. (a) Refractive index – Refractive index of medium 2 with respect to  

  medium 1 is equal to the ratio of the speed of light in medium 1 and the  
  speed of light in medium 2 that is :  1 × 3 = 3

    
1

21
2

VSpeed of light in medium 1
Speed of light in medium 2 V

n = =

    Relative refractive index : The refractive index of a medium with  
  respect to any medium other than vacuum or air.

  (b) It is due to refraction of light. A ray of light starting from the coin goes 
  from water to air and bends away from the normal. Therefore, bottom  
  of the beaker on which the coin lies appears to be raised. 2

 24. (i) Figure 10.7 (c) Page 183   1 × 5 = 5
  (ii) Figure 10.7 (f) Page 183
  (iii) Figure 10.8 (b) Page 184
  (iv) Figure 10.16 (c) Page 199
  (v) Figure 10.17 (a) Page 199
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SECTION 'B'
 25. (c)    1
26. (c)    1
27. (b)    1
28. (b)    1
29. (b)    1
30. (b)    1
31. (b)    1
32. (b)    1
33. (d)    1
34.	A	–	flammable					B	–	Corrosive	 	 	 1	+	1	=	2
35. (1) Place the slide on the stage, look through the eyepiece and adjust the  

  mirror and diaphragm to get even illumination. ½ × 4 = 2
  (2) Look through the eyepiece and raise the objective using coarse  

  adjustment until the object is focused.
	 	(3)	 Make	the	focus	sharp	with	fine	adjustment.
  (4) Look through the eyepiece and move the slide until object is visible. 
 36. Focus, centre of curvature   ½, ½
  Ray diagram   1

q q
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 1. ,d vory niZ.k dh Qksdl nwjh Kkr djus osG iz;ksx djrs gq, Nk= osG gkFk ls niZ.k NwVdj 
tehu ij fxj x;k rFkk osaGÊ ls nks Hkkxksa esa VwV x;kA Nk= us ,d VqdM+s ls iz;ksx iwjk fd;kA 
niZ.k osG bl VqdM+s }kjk cuk izfrfcac gS—

  (a) mlh fLFkfr esa tSlk fd iw.kZ niZ.k ls izkIr gksrk gSA

  (b) LozGhu dh lHkh fLFkfr;ksa esa /kaq/kykA

  (c) mlh ped dk tSlk fd iw.kZ niZ.k }kjk curkA

  (d) iw.kZ niZ.k dh vis{kk niZ.k osG VqdM+s osG lehi gSA

 2.  fdlh vory niZ.k dh Qksdl nwjh Kkr djus osG fy, pkj Nk=ksa jke] 'kehe] deyk vkSj 
:[klkuk us f[kM+dh dh fxzy dk izfrfcac nhokj ij izkIr fd;kA mUgksaus nwjh uhps fn, x, 
dFkuksa osG vuqlkj ekih—

  jke—osGoy fxzy o nhokj osG chp

  'kehe—osGoy fxzy vkSj nhokj osG chp

  deyk—osGoy niZ.k vkSj nhokj osG chp

  :[klkuk—fxzy o nhokj osG chp vkSj niZ.k vkSj nhokj osG chp HkhA 

  fdl Nk= }kjk lgh Qksdl nwjh Kkr djh xbZA

  (a) jke  (b) 'kehe 

  (c) deyk  (d) :[klkuk

 3.  vk;rkdkj dk°p osG LySc ls xqtjrh gqbZ izdk'k dh fdj.k dk iFk vkjsf[kr djus dk iz;ksx 
djrs le; pkj Nk=ksa us vius ifj.kke uhps fn, x, vuqlkj uksV fd,A lgh ifj.kke gS—

  (a) ∠i > ∠e > ∠r (b) ∠i > ∠r > ∠e

  (c) ∠i = ∠e < ∠r (d) ∠i = ∠e > ∠r
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 4. pkj Nk=ksa A, B, C rFkk D us vory niZ.k dh Qksdl nwjh izkIr djus osG fy, fuEu O;oLFkk 
djhA fdlh Nk= us lgh Qksdl nwjh izkIr djhA

  (a) A   (b) B
  (c) C   (d) D

 5. uhps fn, x, vkjs[k fp= dk v/;;u dhft, vkSj mu nks fdj.kksa dks pqfu, ftuosG }kjk 
Qksdl ij cuus okys izfrfcac dh izo`Gfr Kkr gks losGA

6. ,d Nk= us ,d izdk'kh; ;U= 'X' osG }kjk nwj fLFkr ,d oLrq dks oLrq dh rjQ j[ks ,d insZ 
ij izfrfcac izkIr fd;kA ;s izdk'kh; ;U= 'X' gSA

  (a) vory ysal  (b) vory niZ.k
  (c) mŸky ysal  (d) mŸky niZ.k
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 7. fn, x, vory niZ.k dh Qksdl nwjh gS—

  (a) 10·3 cm  (b) 11 cm  
  (c) 11·7 cm  (d) 12·2 cm

 8. vk;rkdkj dk°p esa izokfgr izdk'k osG ekxZ dks pkj Nk=ksa us uhps n'kkZ;k gSA

  lgh fodYi gS—

  (a) A (b) B  

  (c) C  (d) D

 9. F Qksdl nwjh osG mŸky ysal osG lkeus oLrq dks dgk° j[kk tk, fd izfrfcac dk vkdkj oLrq 
osG vkdkj osG cjkcj gks \

  (a) F vkSj 2F osG chp esa (b) 2F ij

  (c) 2F ls ijs (d) mijksDr esa ls dksbZ ughaA

 10. izdk'k dh fdj.k osG ,d ek/;e ls nwljs ek/;e esa tkus ls D;k ugha cnyrkA

  (a) osx  (b) rjaxnS/;Z

  (c) vko`fŸk  (d) mijksDr dksbZ Hkh ugha
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 1. lkcqu dk ?kksy cnyrk gS—

  (a) yky fyVel dks uhyk (b) yky fyVel dks gjk

  (c) uhys fyVel dks yky (d) uhys fyVel dks ihyk

 2. fdlh Nk= us ,d ty ls vk/ks Hkjs chdj esa 20% lksfM;e gkbM™ksvkWDlkbM foy;u cukdj 
mlosG }kjk uksV fd, x, iz{ks.k—

  I.  lksfM;e gkbM™ksvkWDlkbM xqfVdkvksa osG :i es feykA

  II.  ;g ty esa 'kh?kz ?kqy tkrk gSA

  III.  ckgj ls Nus ij BaMk izrhr gksrk gSA

  IV.  izkIr foy;u yky fyVel i= Mwckus ij mls uhyk dj nsrk gSA

  lgh izs{k.k gS—

  (a) I, II  vkSj  III (b) II, III vkSj I

  (c) III, IV  vkSj  I (d) I, II  vkSj IV

 3. fdlh iz;ksx dks djus osG fy, vko';d dBksj ty LowGy dh iz;ksx'kkyk esa miyCËk ugha gSA 
iz;ksx'kkyk esa fn, x, yo.kksa dks pqfu, ftudks ?kksyus ls iz;ksx osG fy, vko';d dBksj ty 
cu tk,xkA

  (1) oSGfY'k;e lYisGV  (2) lksfM;e lYisGV 

  (3) oSGfY'ke; DyksjkbM  (4) iksVSf'k;e lYisGV

  (5) lksfM;e gkbM™kstu dkcksZusV  (6) eSXuhf'k;e

  (a) 1, 2 o 4 (b) 1, 3 o 6      
(c) 3, 5 o 6  (d) 2, 4 o 5

 4. ,lhfVd vEy] lksfM;e gkbM™kstu dkcksZusV ls vfHkfozG;k djrk gSµ

  (a) /khjs ls xSl mRlftZr djrs gq, (b) rsth ls cqncqnkgV osG lkFk

  (c) /khjs ls cqncqnkgV osG lkFk (d) rsth ls xSl mRlftZr djrs gq,

 5. fuEufyf[kr esa ls fdl rsy dk iz;ksx lkcqu cukus osG fy, ugha gks ldrkµ

  (a) ukfj;y rsy (b) isjkfQu rsy

   (c) ljlksa dk rsy (d) cknke rsy

 6. rsy rFkk olk osG lkcquhdj.k osG mRiknµ 

  (a) osGoy lkcqu (b) osGoy viektZd

  (c) osGoy fXyljkWy  (d) lkcqu vkSj fXyljkWy nksuksa
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 7. rsy rFkk olk dk NaOH ;k KOH osG lkFk vfHkfozG;k dgykrk gSµ

  (a) lkcquhdj.k (b) ,LVhdj.k

  (c) mnklhuhdj.k (d) futyhdj.k

 8. lkcqu dBksj ty osG lkFk vklkuh ls >kx ugha nsrk D;ksafdµ

  (a) osGoy Ca++ vk;u mifLFkr gksrs gSa

  (b) osGoy Mg2+ vk;u mifLFkr gksrs gSa

  (c) Ca2+ rFkk Mg2+ vk;u nksuksa mifLFkr gksrs gSa

  (d) Na+ rFkk K+ vk;u nksuksa mifLFkr gksrs gSaA

 9. ftl lzksr }kjk izkIr ty esa lkcqu dh lQkbZ izfozG;k lcls vf/kd gksxhµ 

  (a) VksaVh dk ikuh (b) o"kkZ

  (c) oqGvk° (d) gSaM iai

 10. lkcqu rS;kj djus dh izfozG;k esa lksfM;e DyksjkbM feykus dk mn~ns'; gSµ 

  (a) laiw.kZ lkcquhdj.k (b) laiw.kZ tyhdj.k 

  (c) laiw.kZ vo{ksi.k (d) laiw.kZ mnklhuhdj.k

 11. fuEufyf[kr dFkuksa dk v/;;u dhft, %

  I. lkcquhdj.k vfHkfozG;k osG vfHkfozG;k feJ.k esa yky fyVel i= Mqcksus ij uhyk gks  

  tkrk gS rFkk og m"ek{ksih vfHkfozG;k gSA

  II. lkcquhdj.k vfHkfozG;k osG vfHkfozG;k feJ.k esa uhyk fyVel i= Mqcksus ij blosG jax  

  esa ifjorZu ugha gksrk rFkk ;g m"ek{ksih vfHkfozG;k gSA

  III. lkcquhdj.k vfHkfozG;k osG vfHkfozG;k feJ.k esa yky fyVel i= Mqcksus ij blosG jax  

  esa ifjorZu ugha gksrk rFkk m"ek gSA

  IV. lkcquhdj.k vfHkfozG;k osG vfHkfozG;k feJ.k esa uhyk fyVel i= Mqcksus ij blosG jax  

  esa ifjorZu ugha gksrk rFkk ;g m"ek'kks"kh vfHkfozG;k gSA

  lgh izs{k.k gSµ

  (a) I vkSj II (b) II vkSj III

  (c) III vkSj IV (d) I vkSj IV
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 1. vehck esa f}[k.Mu 'kq: gksrk gSµ

  (a) dksf'kdk f>Yyh esa ladh.kZu (b) osGUnzd dk yEckdkj gksuk

  (c) nks vehck dk lkFk vkuk (d) b dk c nksuksa

 2. ;hLV esa eqoqGyu dh rS;kj LykbM dks ns[kdj pkj vyx&vyx fo|kfFkZ;ksa us fuEu fp=ksa dk 
fp=.k fd;kA Bhd fp= gSµ

  (a) I  (b) II
  (c) I and III (d) II and IV

 3. fuEu fp= esa vehck esa f}[k.Mu fof/k }kjk tuu osG fofHkUu pj.k xyr ozGe esa fn[kk, x, 
gSaA

  lgh ozGe gSµ

  (a) I, III, IV, II (b) III, IV, I, II
  (c)  III, IV, II, I (d) II, III, IV, I

 4. vehck dk f}[k.Mu fdl fp= }kjk iznf'kZr fd;k x;k gS \

  (a) I (b) II 

  (c) III (d) IV

 5. vySafxd tuu dh fuEu fof/k;ksa esa ls] fdl fof/k esa iSr`d dksf'kdk dk laxBu cuk jgrk gSA

  (a) f}[k.Mu (b) cgq[k.Mu 

  (c) eqoqGyu (d) mijksDr lHkh esa



101Practical

 6. fuEu fp= n'kkZrk gSµ

  (a) ;hLV esa eqoqGy dk cuuk (b) vehck esa f}[k.Mu

  (c)  ;hLV esa larfr dksf'kdk dk cuuk (d) vehck esa owGVikn dk cuuk

 7. Hkwz.k osG tqM+us osG fcUnq ,oa ewYkkaoqGj osG e/; osG Hkkx dks D;k dgrs gSa \

  (a) gk;iksdksVk;y (b) ,ihdksVk;y

  (c) gk;ye (chtukHkh) (d) izkaoqGj

 8. Hkzw.k (cht) dk dkSu&lk Hkkx Hkkoh rus esa ifjofrZr gksrk gS \

  (a)  ewykaoqGj (b) chtukHkh

  (c)  izkaoqGj (d) chtkoj.k

 9. tM+ osG ckjs esa dkSu&lk dFku lR; gS \

  (a)  tM+s cht osG ewykaoqGj ls fodfLkr gksrh gS 

  (b) tM+ksa esa Root Cap gksrh gS

  (c)  tM+ksa esa cgqdksf'kdh; ewyjkse gksrs gSa

  (d) mijksDr lHkh

 10. ,dchti=h osG iq"i esa ia[kqMh] va[kqMh o vU; Hkkxµ 

  (a) 3 ;k 3 osG xq.kt gksrs gSa (b) 4 ;k  4 osG xq.kt gksrs gSa

  (c) 2 ;k 2 osG xq.kt gksrs gSa (d) dksbZ ugha

 11. ?kkl gksrh gSµ

  (a) ,dchti=h (b) f}chti=h

  (c) ftEusLieZ (d) VsfjMksQkbVk

 12. fuEu fp= esa A, B, C gSµ
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  iz'ukuqlkj

  (a) chti=] izkaoqGj] ewykaoqGj (b) izkaoqGj] ewykaoqGj] chti=

  (c) izkaoqGj] chti=] ewykaoqGj (d) ewykaoqGj] chti=] izkaoqGj

 13. fuEu esa ls dkSu f}chti=h gSµ

  (a) xsgw° (b) eDdk

  (c) osGyk (d) eVj 

 14. cht dk l[r ckgjh vkoj.k dgykrk gSµ  

  (a) chti= (b) chtukHkh

  (c) chtkoj.k (d) ekbozGksikby 

q q


