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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 Ques-
tions

V e r y 
Short 
A n s . 
(VSA)
1 Mar.

Short
Ans.

I
(SAI)
2 Mar.

Short
Ans.

II
(SAII)
3 Mar.

Long 
Ans. 
(LA)

5
Mar.

Tot.
Mar.

% 
Weig-
htage

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 concep-
tually, interpret, com-
pare, contrast, explain, 
paraphrase or interpret 
information)

- 1 4 1 19 25%

3. Application (Use ab-
stract information in con-
crete situation, to apply 
knowledge to new situ-
ations, use given content 
to interpret a situation, 
provide an example, or 
solve a problem)

- - 4 1 17 23%
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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%

5. Inferential and Eval-
uate (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 
Questions (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

First Term         Marks : 90

Unit No. Unit Marks
I Chemical Substances – Nature and Behaviour 33
II World of Living 21
IV Effects of Current 29
V Natural Resources 07

Total 90

Theme : Materials       (30 Periods)

Unit I : Chemical Substances – Nature and Behaviour

 O  Chemical reactions : Chemical equation, Balanced chemical equation, implications  
  of a balanced chemical equation, types of chemical reactions : combination,  
  decomposition, displacement, double displacement, precipitation, neutralization,  
  oxidation and reduction.

 O  Acids, bases and salts : Their definitions in terms of furnishing of H+ and OH– 

   ions, General properties, examples and uses, concept of pH scale (Definition relating  
  to logarithm not required), importance of pH in everyday life; preparation and uses of  
  Sodium Hydroxide, Bleaching powder, Baking soda, Washing soda and Plaster of  
  Paris.

 O Metals and non-metals : Properties of metals and non-metals; Reactivity series;  
  Formation and properties of ionic compounds; Basic metallurgical processes;  
  Corrosion and its prevention.

Theme : The World of the Living     (20 Periods)

Unit II : World of Living

 O  Life processes : ‘Living Being’, Basic concept of nutrition, respiration, transport and  
  excretion in plants and animals.

 O Control and co-ordination in animals and plants : Tropic movements in plants;  
  introduction of plant hormones; Control and co-ordination in animals; Nervous system;  
  Voluntary, involuntary and reflex action; Chemical co-ordination; animal hormones.
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Theme : How Things Work      (32 Periods)
Unit IV : Effects of Current

 O Electric current, potential difference and electric current, Ohm’s law; Resistance,  
  Resistivity, Factors on which the resistance of a conductor depends. Series combination  
  of resistors, parallel combination of resistors and its applications in daily life. Heating  
  effect of electric current and its applications in daily life. Electric power, interrelation  
  between P, V, I and R.

 O Magnetic effects of current : Magnetic field, field lines, field due to a current  
  carrying conductor, field due to current carrying coil or solenoid; Force on current  
  carrying conductor, Fleming’s Left Hand Rule. Electromagnetic induction. Induced  
  potential difference, Induced current. Fleming’s Right Hand Rule, Direct current.  
  Alternating current : Frequency of AC, Advantage of AC over DC, Domestic electric  
  circuits.
Theme : Natural Resources     (8 Periods)
Unit V : Natural Resources

 O Sources of energy : Different forms of energy, conventional and non-conventional  
  sources of energy : Fossil fuels, solar energy; biogas; wind, water and tidal energy;  
  nuclear energy. Renewable versus non-renewable sources of energy.

PRACTICALS (First Term)

Practical should be conducted alongside the concepts taught in theory 
classes
LIST OF EXPERIMENTS
1. To find the pH of the following samples by using pH paper/universal indicator :
 (a) Dilute Hydrochloric Acid
 (b) Dilute NaOH solution
 (c) Dilute Ethanoic Acid solution
 (d) Lemon juice
 (e) Water
 (f) Dilute Sodium Bicarbonate solution
2. To study the properties of acids and bases (HCl & NaOH) by their reaction with :
 (a) Litmus solution (Blue/Red)
 (b) Zinc metal
 (c) Solid sodium carbonate
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3. To perform and observe the following reactions and classify them into :
 (a) Combination reaction
 (b) Decomposition reaction
 (c) Displacement reaction
 (d) Double displacement reaction
  (i) Action of water on quick lime
  (ii) Action of heat on ferrous sulphate crystals
  (iii) Iron nails kept in copper sulphate solution
  (iv) Reaction between sodium sulphate and barium chloride solutions
4. (i) To observe the action of Zn, Fe, Cu and Al metals on the following salt solutions :
  (a) ZnSO4 (aq)
  (b) FeSO4 (aq)
  (c) CuSO4 (aq)
  (d) Al2(SO4) 3 (aq)
 (ii) Arrange Zn, Fe, Cu and Al (metals) in the decreasing order of reactivity based on  
  the above result.
5. To study the dependence of potential difference (V) across a resistor on the current  
 (I) passing through it and determine its resistance. Also plot a graph between V and I.
6. To determine the equivalent resistance of two resistors when connected in series.
7. To determine the equivalent resistance of two resistors when connected in parallel.
8. To prepare a temporary mount of a leaf peel to show stomata.
9. To show experimentally that light is necessary for photosynthesis.
10. To show experimentally that carbon dioxide is given out during respiration.



1jklk;fud vfHkfØ;k,¡ ,oa lehdj.k

O ,sls ifjorZu ftlesa u, xq.kksa okys inkFkks± dk fuekZ.k gksrk gS] mls jkl;fud vfHkfozG;k dgrs gSaA

O ,sls inkFkZ tks fdlh jklk;fud vfHkfozG;k esa fgLlk ysrs gSa mUgsa vfHkdkjd  dgrs gSaA

O ,sls inkFkZ ftudk fuekZ.k jkl;fud vfHkfozG;k esa gksrk gS] mUgsa mRikn dgrs gSaA

mnkgj.k % 
(i) Hkkstu dk ikpu

(ii) 'olu

(iii) yksgs ij tax yxuk

(iv) eSXuhf'k;e Qhrs dk tyuk

(v) ngh dk cuuk

jklk;fud vfHkfozG;k osG izs{k.k %
O  voLFkk esa ifjorZu

O  jax esa ifjorZu

O  rkieku esa ifjorZu

O  xSl dk mRltZu

jklk;fud ifjorZu dks iznf"kZr djuk %
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jklk;fud lehdj.k % jklk;fud vfHkfozG;k] jklk;fud lehdj.k }kjk fu:fIkr dh tkrh gSaA 
jklk;fud lehdj.k esa rRoksa osG izrhd ;k vfHkdkjd vkSj mRiknksa osG jkl;fud lw= mudh HkkSfrd voLFkk 
osG lkFk fy[ks tkrs gSaA

jklk;fud vfHkfozG;k esa vko';d ifjfLFkfr;k° tSlsµrki] nkc] mRizsjd vkfn dks rhj osG fu'kku osG mij 
;k uhps n'kkZ;k tkrk gSA

jklk;fud vfHkfozG;k dks larqfyr djuk % nzO;eku laj{k.k dk fu;eµfdlh Hkh jklk;fud vfHkfozG;k 
esa nzO;eku dk u rks fuekZ.k gksrk gS u gh fouk'kA

jkl;fud vfHkfozG;k osG igys (vfHkdkjd) ,oa mlosG i'pkr (mRikn) izR;sd rRo osG ijek.kqvksa dh 
la[;k leku gksuh pkfg,A

pj.kcº larqfyr djuk (Hit and Trial Method)

pj.k 1 : jklk;fud lehdj.k fy[kdj] izR;sd lw= osG pkjksa vksj ckWDl cuk yhft,A

                                  Fe        +      H2O       →        Fe2O3     +        H2

larqfyr djrs le; ckWDl osG vUnj oqGN Hkh ifjorZu ugha dhft,A

pj.k 2 : lehdj.k esa mifLFkr fofHkUUk rRoksa osG ijek.kqvksa dh la[;k uksV dhft,A

 rŸo vfHkdkjdksa esa ijek.kq dh la[;k (LHS) mRikn esa ijek.kqvksa dh la[;k (RHS)

 Fe 1 3

 H 2 2

 O 1 4

pj.k 3 : lcls vf/kd ijek.kq okys rRo dks vfHkdkjd ;k mRikn dh lkbM vuqfpr xq.kkad yxkdj 

larqfyr dhft,A

                                  Fe        + 4    H2O       →      Fe3 O4     +        H2

pj.k 4 : lHkh rRoksa osG ijek.kqvksa dks pj.k 3 dh Hkkafr larqfyr dhft,A

                3    Fe      + 4     H2O       →      Fe3O4     + 4      H2

lHkh rRoksa osG ijek.kqvksa dh la[;k vfHkfozG;k osG nksuksa vksj leku gSA

pj.k 5 : vfHkdkjdksa ,oa mRiknksa dh HkkSfrd voLFkk fy[kuk
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Bksl & (s)

nzo & (l)

xSlh; voLFkk & (g)

tyh; foy;u & (aq)
3Fe (s) + 4H2O(g) → Fe2O3(s) + 4H2(g)

pj.k 6 : oqGN vko';d ifjfLFkfr;k° tSlsµrki] nkc ;k mRizsjd vkfn dks Hkh rhj osG fu'kku osG mGij 
;k uhps fy[ksaA

jklk;fud vfHkfozG;kvksa osG izdkj %

I.  la;kstu vfHkfozG;k % bl vfHkfozG;k esa nks ;k nks ls vf/kd vfHkdkjd feydj ,dy mRikn  
 cukrs gSaA

A + B → C

mnkgj.k % 

 (i) dks;ys dk ngu

  C(s) + O2(g) → CO2(g)

 (ii)  ty dk fuekZ.k

  2H2(g) + O2(g) + 2H2O(l)

 (iii)  CaO(s) + H2O(l) → Ca(OH)2 (aq)

  (fcuk cq>k pwuk)      (cq>k gqvk pwuk)

m"ek{ksih vfHkfozG;k % ftu vfHkfozG;kvksa esa mRikn osG fuekZ.k osG lkFk&lkFk mG"ek dk Hkh mRltZu gksrk gSA

 (i)  izko`Gfrd xSl dk ngu

  CH4(g) + O2(g) → CO2(g) + 2H2O(g) + mG"ek

 (ii)  'olu ,d m"ek{ksih vfHkfozG;k gSA

  C6H12O6 (aq) + 6O2(g) → 6CO2 (aq) + 6H2O + mG"ek

II.  fo;kstu vfHkfozG;k % bl vfHkfozG;k esa ,dy vfHkdkjd VwV dj nks ;k mlls vf/kd mRikn  
 curs gSaA

A → B + C

 (i)  mG"eh; fo;kstu % mG"ek }kjk fd;k x;k fo;kstuA

mnkgj.k % 
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(i) 

4 2 3 2 32FeSO (s) Fe O (s) + SO (g) + SO (g)→m"ek

isGjl lyiGs V iGs fjd vkDlkbM

(gjk jax)                          (Hkwjk yky jax)

(ii)
3 2CaCO (S) CaO(s) + CO (g)→m"ek

(pwuk iRFkj)                   (fcuk cq>k pwuk)

oS|qr fo;kstu % fo|qr /kkjk izokfgr dj gksus okyk fo;kstuA

mnkgj.k % 

2 2 22H O( ) 2H (g) + O (g)→fo/kqr /kkjkl

izdk'kh; fo;kstu % lw;Z osG izdk'k dh mifLFkfr esa gksus okyk fo;kstuA

mnkgj.k % 

22AgCl (s) 2Ag (s) + Cl (g)→lw;Z dk izdk'k

22AgBr (s) 2Ag (s) + Br (g)→lw;Z dk izdk'k

bl vfHkfozG;k dk mi;ksx ';ke&'osr QksVksxzkQh esa gksrk gSA

m"ek'kks"kh vfHkfozG;k % ftu vfHkfozG;kvksa esa vfHkdkjdksa dks rksM+us osG fy, mG"ek] izdk'k ;k fo|qr 
mGtkZ dh vko';drk gksrh gSA
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III. foLFkkiu vfHkfozG;k % bu vfHkfozG;kvksa esa vf/kd fozG;k'khy rRo de fozG;k'khy rRo dks mlosG  
 ;kSfxd ls foLFkkfIkr dj nsrk gSA

Fe(s) + CuSO4(aq) → FeSO4 (aq) + Cu(s)

 yksgs dh dhy ij Hkwjs jax dh dkWij dh ijr te xbZA CuSO4 osG uhys foy;u dk jax gjk FeSO4  

 osG fuekZ.k osG dkj.k gks x;kA

Zn + CuSO4 → ZnSO4 + Cu

 ftad dkWij ls vf/kd fozG;k'khy rRo gSaA

IV.  f}foLFkkiu vfHkfozG;k % bl vfHkfozG;k esa mRiknksa dk fuekZ.k] nks ;kSfxdksa osG chp vk;uksa osG  
 vknku iznku ls gksrk gSA

    Na2SO2 (aq)     +       BaCl2 (aq)      →     BaSO4(s)      +           2NaCl

 (lksfM;e lyisGV) (csfj;e DyksjkbM)     (csfj;e lyisGV)   (lksfM;e DyksjkbM)

 csfj;e lRisGV (BaSO4) osG lisGn vfoys; vo{ksi dk fuekZ.k gksrk gSA blhfy, bl vfHkfozG;k  
 dks vo{ksi.k vfHkfozG;k Hkh dgrs gSaA

V. mip;u ,oa vip;u %

 mip;u % (i) tc fdlh inkFkZ esa vkDlhtu dh o`fº gksrh gSA

 (ii) tc fdlh inkFkZ esa gkbM™kstu dk ‚kl gksrk gSA

 C + O2 → CO2

 2Cu + O2 → 2CuO

 2 2
HeatCuO + H Cu + H O→
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 vip;u % (i) tc fdlh inkFkZ esa vkDlhtu dk ‚kl gksrk gSA

 (ii) tc fdlh inkFkZ esa gkbM™kstu dh o`fº gksrh gSA

             mip;u

2 2CuO + H Cu + H O→mG"ek

               vip;u

 bl vfHkfozG;k esa dkWij vkDlkbM dkWij esa vipf;r gks tkrk gSA gkbM™kstu mipf;r gksdj ty  
 curk gSA bl vfHkfozG;k esa mmip;u rFkk mip;u nksuksa gks jgs gS] bls jsMkWDl vfHkfozG;k dgrs gSaA

nSfud thou esa mip;u vfHkfozG;kvksa dk izHkko %

(i)  la{kkj.k % tc dksbZ /kkrq] vknzZrk] vEy vkfn osG lEioZG esa vkrh gS] ftlls /kkrq dh mijh irZ  
 detksj gksA l{kkfjr gks tkrk gSA

 O  yksgs dh oLrqvksa ij tax yxuk] pk°nh osG mGij dkyh irZ o rk°cs osG mGij gjh irZ p<+uk la{kkj.k  
  osG mnkgj.k gSaA

 O ;'knysiu] fo|qr ysiu vkSj isUV djosG la{kkj.k ls /kkrqvksa dks cpk;k tk ldrk gSA

(ii) foo`Grxaf/krk % olk;qDr vkSj rSyh; [kk|lkexzh] ok;q osG lEioZG esa vkus ij mipf;r gks tkrs gSa  
 ftlls muosG Lokn vkSj xa/k esa ifjorZu gks tkrk gS bls foo`Grxaf/krk dgrs gSaA

foo`Grxaf/krk jksdus osG mik; %

O izfr vkWDlhdkjd dk mi;ksx djosG 

O ok;qjks/kh crZu esa [kk| lkexzh j[kdj

O ok;q osG LFkku ij ukbV™kstu xSl }kjk

O 'khryu }kjk

iz'ukoyh

vfr y?kq mÙkjh; iz'u (1 Mark)

 1. tc yksgs dh dhy dks dkWij lYisGV foy;u esa 15 feuV osG fy, Mqcks;k tkrk gS rks yksgs dh dhy vkSj 
dkWij lYisGV foy;u osG jax esa D;k ifjorZu gksrk gS \

 2. fuEu esa ifjorZu dks igpkfu, %

  (i)  ciZG dk fIk?kyuk  

  (ii)  nw/k dk ngh esa cnyukA
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 3. 'olu dks mG"ek{ksih vfHkfozG;k D;ksa dgrs gSa \

 4. ok;q osG lEioZG esa vkus ij dkWij osG crZu dh ped D;ksa pyh tkrh gS \

 5. vkyq fpIl osG iSosGV esa ukbV™kstu xSl D;ksa Hkjh tkrh gS \

 6. fLkyoj DyksjkbM dks xgjs (dkys) jax dh cksry esa D;ksa Hk.Mkfjr fd;k tkrk gS \

 7. f}foLFkkiu vfHkfozG;k dk ,d mnkgj.k nhft, \

 8. N2 + 3H2 → 2NH3 jkl;fud vfHkfozG;k igpkfu, \

 9. xfeZ;ksa esa nw/k dks d{krki ij j[kus ij D;k gksrk gS \

 10. fcuk cq>k pwuk ty ls vfHkfozG;k djosG D;k gksrk gS \

y?kq mÙkjh; iz'u (2 Marks)

 1. la;kstu vfHkfozG;k D;k gS\ ,d la;kstu vfHkfozG;k dk lehdj.k fyf[k, tk mG"ek{ksih Hkh gks \

 2. fo;kstu vfHkfozG;k D;k gS\ mnkgj.k nhft,A

 3. fdl fu;e dk /;ku j[kdj jklk;fud lehdj.k larqfyr fd;k tkrk gS\ fu;e dks ifjHkkf"kr djsA

 4. mnkgj.k nhft, %

  (i)  jklk;fud vfHkfozG;k ftlesa xSl mRlftZr gksrh gSA

  (ii)  jklk;fud vfHkfozG;k ftlesa fdlh inkFkZ osG jax esa ifjorZu gksrk gSA

 5. foo`Grxaf/krk D;k gS\ foo`Graxf/krk dks jksdus osG nks mik; fy[kksA

 6. la{kkj.k dks c<+kok nsus okyh nks 'krs± fy[ksaA

 7. 2g isGjl lyisGV dks 'kq"d DoFku uyh esa xeZ dhft,A

  (i)  mijksDr vfHkfozG;k dk jklk;fud lehdj.k fyf[k,A

  (ii)  jklk;fud vfHkfozG;k dk izdkj fy[ksaA

 8. ftad /kkrq dh iV~Vh dks dkWij lyisGV osG foy;u esa j[kus ij D;k ifjorZu gksrk gS \

y?kq mÙkjh; iz'u (3 Marks)

 1. jsMkWDl vfHkfozG;k ls vkidk vfHkizk; gS \ jklk;fud vfHkfozG;k dk mnkgj.k nsdj le>kb,A

 2. ty osG oS|qr vi?kVu esa %

  (i)  oSGFkksM+ rFkk ,uksM ij ,df=r xSl dk uke crkb,A

  (ii)  ,d ij[kuyh esa ,df=r xSl dh ek=k nwljh ls nksxquh D;ksa gS \
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 3. bl jklk;fud vfHkfozG;k esa

  CuO(s) + H2(g) → Cu(s) + H2O(l)

  (i)  mipf;r inkFkZ dk uke fy[ksaA

  (ii) vipf;r inkFkZ dk uke fy[ksaA

  (iii)  vkDlhdkjd ,tsUV dk uke crk,°A

 4. dkj.k fyf[k, %

  (i)  lw;Z osG izdk'k dh mifLFkfr esa 'osr jax fLkyoj DyksjkbM /kwlj jax dk gks tkrk gSA

  (ii)  yky Hkwjs jax dk dkWij pw.kZ xeZ djus osG i'pkr dkys jax dk gks tkrk gSA

 5. ;ksfxd  ‘X’ fo;ksftr gksdj ‘Y’ rFkk CO2 curk gSA ;kSfxd ‘Y’ dk iz;ksx lhesaV osG fuekZ.k esa fd;k 
tkrk gSA

  (i) ‘X’ rFkk ‘Y’ dk uke rFkk lw= fyf[k,A

  (ii)  mijksDr vfHkfozG;k osG fy, jklk;fud lehdj.k fy[kksA

 6. ,d /kkrq dk yo.k ‘MX’ lw;Z osG izdk'k] dh mifLFkfr esa fo;ksftr gksdj /kkrq ‘M’ rFkk ‘X2’ xSl 
cukrk gSA /kkrq ‘M’ dk iz;ksx vkHkw"k.k cukus osG fy, rFkk X2 gas dk iz;ksx fojatd pw.kZ cukus esa gksrk 
gSA /kkrq yo.k MX dk mi;ksx ';ke&'osr QksVksxzkQh esa fd;k tkrk gSA

  (i)  /kkrq ‘M’ rFkk ‘X2’ xSl igpkfu,A

  (ii)  /kkrq yo.k MX dk lw= fy[kksA

  (iii)  /kkrq yo.k ‘MX’ dk lw;Z osG izdk'k dh mifLFkfr esa gksus okyh vfHkfozG;k dk lehdj.k fy[kksA

 7. eqosG'k osG ?kj lisGnh dk dke py jgk gSA eqosG'k us ns[kk fd isaVj us lisGnh dk ikuh ls Hkjs M™e esa mMsykA 
eqosG'k us M™e dks Nqvk vkSj ik;k fd M™e cgqr xeZ gSA

  (i)  mijksDr vfHkfozG;k dk larqfyr jklk;fud lehdj.k fy[kksA

  (ii)  M™e xeZ D;ksa gqvk\

nh?kZ mÙkjh; iz'u (5 Marks)

 1. izR;sd vfHkfozG;k dk izdkj crkb,µ
  (i) CaCO3 → CaO + CO2

  (ii) 2Ca + O2 → 2CaO
  (iii) Pb + CuCl2 → PbCl2 + Cu
  (iv) 2FeSO4 → Fe2O3 + SO2 + SO3

  (v) Na2SO4 + BaCl2 → BaCl2 + 2NaCl
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 2. fuEufyf[kr lehdj.kksa dks larqfyr djksA
  (i)  H2 + O2 → H2O
  (ii)  MnO2 + HCl → MnCl2 + H2O + Cl2 

  (iii)  Pb (NO3)2 → PbO + NO2 + O2

  (iv)  Ag NO3 + NaCl → AgCl + NaNO3

  (v)  Ca(OH)2 + HNO3 → Ca(NO3) + H2O.

 3. fuEu dFkuksa dks jklk;fud lehdj.k osG :i esa ifjofrZr dj mUgs lUrqfyr djsaA

  (i)  fLkyoj DyksjkbM lw;Z osG izdk'k dh mifLFkr esa fo;ksftr gksdj fLkyoj rFkk Dyksfju xSl cukrk 
gSA

  (ii) fcuk cq>k pwuk ty ls vfHkfozG;k djosG cq>k gqvk pwuk curk gSA

  (iii)  lksfM;e gkbM™ksDlkbM vkSj gkbM™ksDyksfjd vEy vfHkfozG;k djosG lksfM;e DyksjkbM rFkk ty  
  cukrs gSaA

  (iv)  lkanz gkbM™ksDyksfjd vEy esa dkWij Mkyus ij gjs jax dk dkWij DyksjkbM rFkk ty cukrs gSaA

  (v) csfj;e DyksjkbM rFkk lksfM;e lyisGV osG tyh; foy;u vkil esa vfHkfozG;k djosG ty esa  
  v?kqyu'khy csfj;e lyisGV rFkk lksfM;e DyksjkbM cukrs gSaA

nh?kZ mÙkjh; iz'uksa osG gy

  1. (i)  fo;kstu vfHkfozG;k (ii) la;kstu vfHkfozG;k

  (iii)  foLFkkiu vfHkfozG;k  (iv) fo;kstu vfHkfozG;k

  (v) f}foLFkkiu vfHkfozG;k

2.  (i)  2H2 + O2 → 2H2O 

  (ii)  MnO2 + 4HCl → MnCl2 + 2H2O + Cl2

  (iii) 2Pb(NO3) → 2PbO + NO2 + O2 

  (iv)  AgNO3 + NaCl → AgCl + NaNO3

  (v)  Ca (OH2) + 2HNO3 → Ca (NO3)2 + 2H2O

3.  (i)  
22AgCl 2Ag Cl→ +

lw;Z
izdk'k

 (ii)  CaO + H2O → Ca (OH)2

  (iii)  NaOH + HCl → NaCl + H2O (iv)  CuO + 2HCl (dil) → CuCl2 + H2O
  (v)  Ball2 + Na2SO4 → BaSO4 + 2NaCl

q q
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vEy % (ACID)

O ;s Lokn esa [kV~Vs gksrs gSaA

O ;s uhys fyVel dks yky esa cny nsrs gSaA

O ;s tyh; foy;u esa H+ vk;u nsrs gSaA

O  ACID 'kCn ySfVu Hkk"kk ls fy;k x;k gS ftldk vFkZ gS [kV~Vk

izcy vEy % HCl, H2SO4, HNO3

nqcZy vEy % CH3COOH, ySfDVd vEy] vkWDlSfyd vEy

lkUnz vEy % ftlesa vEy vf/kd ek=k esa gksrk gS] tcfd ty vYi ek=k esa gksrk gSA

ruq vEy % ftlesa vEy vYi ek=k esa gksrk gS] tcfd ty vf/kd ek=k esa gksrk gSA

{kkjd % (Base)

O ;s Lokn esa dM+os gksrs gSaA

O ;s yky fyVel dks uhys esa cny nsrs gSaA

O ;s tyh; foy;u esa OH– vk;u nsrs gSaA

izcy {kkjd % NaOH, KOH, Ca(OH)2

nqcZy {kkjd % NH4OH

{kkj (Alkali) : ty esa ?kqyu'khy {kkjd dks {kkj dgrs gSaA NaOH, KOH, Mg(OH)2

yo.k (Salt) : yo.k vEy o {kkjd dh ijLij vfHkfozG;k ls izkIr gksrk gSA

mnkgj.k % NaCl, KCl

lwpd (Indicators) : lwpd fdlh fn, x, foy;u esa vEy ;k {kkjd dh mifLFkfr n'kkZrs gSaA budk 
jax ;k xa/k vEyh; ;k {kkjd ek/;e esa cny tkrk gSA
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lwpd osG izdkj

 izko`Gfrd lwpd o`Gf=e (la'ysf"kr) lwpd            xa/kh; lwpd

 ;s ikS/kksa esa ik, tkrs gSaA ;s jklk;fud inkFkZ gSaA  bu inkFkks± dh xa/k vEyh; ;k

 fyVel] yky iŸkk xksHkh esafFky vkWjsat  {kkjd ek/;e esa cny tkrh gSA

 gk;M™saft;k ikS/ks osG iwGy] gYnh QhukWYiGFksfyu   I;kt] ykSax rsy

lwpd jax@xa/k esa ifjorZu 
(vEy osG lkFk)

jax@xa/k esa ifjorZu 
({kkj osG lkFk)

1. fyVel

2. yky iŸkkxksHkh dk jl

3. gYnh

4. gk;M™saft;k osG iwGy dk jl

yky

yky

dksbZ cnyko ugha

uhyk

uhyk

gjk

yky

xqykch
1. QhukWYQFksfyu

2. esfFky vkWjsat

jaxghu

yky

xqykch

ihyk
1. I;kt dk jl

2. oSfuyk

3. ykSax dk rsy

rh{.k xa/k

leku xa/k jgrh gS

leku xa/k jgrh gS

dksbZ xa/k ugha

dksbZ xa/k ugha

dksbZ xa/k ugha

vEy o {kkjksa osG jklk;fud xq.k %

/kkrq dh vfHkfozG;k

  vEy osG lkFk        {kkjd osG lkFk

 vEy $ /kkrq →  yo.k $ gkbM™kstu   {kkj $ /kkrq → yo.k $ gkbM™kstu

 2HCl + Zn → ZnCl2 + H2 ↑   2NaOH + Zn → Na2ZnO2 + H2↑

                 (lksfM;e ftaosGV)

ikWi VSLV % gkbM™kstu xSl ls fufgr ij[kuyh osG ikl tc ,d tyrh gqbZ eksecŸkh ykbZ tkrh gS] rks ikWi 

dh /ofu mRiUUk gksrh gSA bl VSLV dks gkbM™kstu dh mifLFkfr n'kkZus osG fy, iz;ksx djrs gSaA
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/kkrq dkcksZusV rFkk /kkrq ckbZdkcksZusV dh vfHkfozG;k

  vEy osG lkFk         {kkj osG lkFk

 vEy $ /kkrq dkcksZusV → yo.k + CO2 $ ty   dksbZ vfHkfozG;k ugha
 2HCl + Na2CO3(s) → 2NaCl(aq) + CO2(g) + H2O(l)

 vEy $ /kkrq ckbZdkcksZusV → yo.k $ CO2 $ ty

 HCl + NaHCO3(s) → NaCl(aq) + CO2 (g) + H2O(g)
pwus osG ikuh dk VSLV % mRikfnu dkcZu MkbvkDlkbM dks pwus osG ikuh ls izokfgr djus ij ikuh nwf/k;k 

gks tkrk gSA

Ca(OH)2 (aq) + CO2 (g) → CaCO3(s) + H2O(l)
lisGn vo{ksi

vf/kd ek=k esa CO2 izokfgr djus ij %

CaCO3(s) + H2O(l) + CO2(g) → Ca (HCO3)2 (aq)
    ty esa ?kqyu'khy

vEy ,oa {kkjd dh ijLij vfHkfozG;k %

vEy $ {kkjd → yo.k $ ty

mnklhuhdj.k vfHkfozG;k % tc vEy }kjk {kkjd dk izsf{kr izHkko rFkk {kkjd }kjk vEy dk izHkko 
lekIr gks tkrk gS vkSj ifj.kkeLo:i yo.k vkSj ty izkIr gksrs gSa rks mnklhuhdj.k vfHkfozG;k gksrh gSA

mnkgj.k % NaOH (aq) + HCl(aq) → NaCl (aq) + H2O(l)
izcy vEy $ nqcZy {kkjd → vEyh; yo.k $ ty

nqcZy vEy $ izcy {kkjd → {kkjh; yo.k $ ty

izcy vEy $ izcy {kkjd → mnklhu yo.k $ ty

nqcZy vEy $ nqcZy {kkjd → mnklhu yo.k $ ty

vEyksa osG lkFk /kkfRod vkWDlkbMksa dh vfHkfozG;k %

/kkfRod vkDlkbM $ vEy → yo.k $ ty

CuO + 2HCl → CuCl2 + H2O
(dkWij DyksjkbM osG cuus ls foy;u dk uhyk jax gks tkrk gS)

/kkfRod vkDlkbM dh izòfr {kkjh; gksrh gSA D;ksafd ;s vEy osG lkFk fozG;k djosG yo.k vkSj ty cukrs gSaA 

mnkgj.k % CuO, MgO
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v/kkfRod vkDlkbM dh {kkjksa osG lkFk vfHkfozG;k %

v/kkfRod vkWDlkbM $ {kkj → yo.k $ ty
CO2 + Ca(OH)2 → CaCO3 + H2O

v/kkfRod vkWDlkbM izo`fŸk esa vEyh; gksrs gSa rFkk fo|qr /kkjk izokfgr djrs gSaA

tyh; foy;u esa vEy vkSj {kkjd %

O  ty dh mifLFkfr esa vEy H+ vk;u mRiUu dgrs gSaA 

 H+ vk;u H3O
+ (gkbM™ksfu;e vk;u osG :i esa ik, tkrs gSaA)

H+ + H2O → H3O
+

HCl + H2O → H3O
+ + Cl–

O  ty dh mifLFkfr esa {kkjd (OH–) vk;u mRiUu djrs gSaA

+ –H O2NaOH Na + OH→

2+ –
H O2Mg(OH) Mg + 2OH2 →

O  lHkh {kkjd ty esa ?kqyu'khy ugha gksrs gSaA ty esa ?kqyu'khy {kkjd dks {kkj dgrs gSaA lHkh {kkj {kkjd  
 gksrs gSa ijUrq lHkh {kkjd {kkj ugha gksrsA

O  ty osG lkFk vEy ;k {kkjd dks feykrs le; lko/kkuh cjruh pkfg,A ges'kk vEy ;k  {kkjd dks  
 gh ty esa feykuk pkfg, vkSj yxkrkj bls fgykrs jguk pkfg,] D;ksafd ;g izfozG;k vR;ar  
 mG"ek{ksih gSA

O  lkanz vEy esa ty feykus ij mRiUu gqbZ mG"ek osG dkj.k feJ.k vkLQfyr gks dj ckgj vk ldrk gS  
 rFkk vki ty ldrs gSaA lkFk gh vR;f/kd LFkkuh; rki osG dkj.k dk°p dk ik= Hkh VwV ldrk gSA

                                     ty dks vEy esa Mkyus ls

feJ.k vkLQfyr gksdj ckgj vk ldrk gSA LFkkuh; rki osG dkj.k dk°p dk ik= VwV ldrk gSA



foKku] d{kk & X (SA - I)14

 vEy $ /kkrq → yo.k $ H2  yo.k $ ty

 /kkrq osG lkFk  /kkfRod vkDlkbM osG lkFk

  vEy dh 

  vfHkfozG;k,°

 /kkrq ckbZdkcksZusV osG lkFk                  {kkjd osG lkFk /kkrq dkcksZusV osG lkFk

 yo.k $ CO2 $ ty yo.k $ ty yo.k $ CO2 $ ty

  yo.k $ H2  yo.k $ ty

 /kkrq osG lkFk  v/kkfRod vkDlkbM osG lkFk

  {kkjd dh 

  vfHkfozG;k,°

 /kkrq ckbZdkcksZusV osG lkFk                  vEy osG lkFk /kkrq dkcksZusV osG lkFk

 dksbZ vfHkfozG;k ugha yo.k $ ty dksbZ vfHkfozG;k ugha

vEyksa o {kkjdksa esa lekurk,¡%
   vEy H+ vk;u mRiUu djrs gSaA

 lHkh 

   {kkjd OH– vk;u mRiUu djrs gSaA

tc dksbZ vEy ;k {kkjd ty esa feyk;k tkrk gS rks ;s ruqo`Gr gks tkrk gSA ty esa feykus ij vk;u dh 
lkanzrk H3O

+ ;k OH– esa izfr bdkbZ vk;ru dh deh gks tkrh gSA

{kkj rFkk vEy dh izcyrk % 
fdlh {kkj ;k vEy dh izcyrk mlosG }kjk mRiUu H+ vk;u ;k OH– vk;uksa dh la[;k ij fuHkZj djrh gSA

fdlh vEy ;k {kkjd dh izcyrk ge ,d lkoZHkkSfed lwpd }kjk Kkr dj ldrs gSaA

                   lkoZHkkSe lwpd     vusd lwpdksa dk feJ.k gksrk gSA

                  (Universal Indicator)

     ;g lwpd fdlh foy;u esa gkbM™kstu vk;u 
dh fofHkUu lkanzrk dks fofHkUu jaxksa esa iznf'kZr djrs gSaA
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pH LosGy % fdlh foy;u esa mifLFkr H+ vk;u dh lkanzrk Kkr djus osG fy, ,d LosGy fodfLkr fd;k 
x;k ftls pH LosGy dgrs gSaA

pH esa p gS ^iqlkal* (Potenz) tks ,d teZu 'kCn gS] ftldk vFkZ gksrk gS 'kfDr vxj

PH = 7 → mnklhu foy;u

 PH < 7 → vEyh; foy;u

PH > 7 → {kkjh; foy;u

;g LosGy 0 ls 14 rd pH Kkr djus osG fy, mi;ksx esa yk;k tkrk gSA

nSfud thou esa pH dk egÙo

ikS/ks ,oa i'kq pH osG izfr laosnu'khy gksrs 
gSaA

gekjk 'kjhj 7.0 ls 7.8 pH ijkl (range) osG chp dk;Z 
djrk gSA

o"kkZ osG ty dh pH eku tc 5.6 ls de gks tkrh gS rks 
og vEyh; o"kkZ dgykrh gSA
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feV~Vh dk pH vPNh mit osG fy, ikS/kksa dks ,d fof'k"V pH ijkl 
dh vko';drk gksrh gSA ;fn fdlh LFkku dh feV~Vh dk 
pH de ;k vf/kd gks rks fdlku mlesa vko';drkuqlkj 
vEyh; ;k {kkjh; inkFkZ feykrs gSaA

gekjs ikpu ra= dk pH gekjk mnj (stomach) gkbM™ksDyksfjd vEy (HCl) mRi-
Uu djrk gS tks Hkkstu osG ikpu esa lgk;d gksrk gSA

vip dh fLFkfr esa mnj vf/kd ek=k esa vEy mRiUUk djrk 
gS ftlosG dkj.k mnj esa nnZ o tyu dk vuqHko gksrk gSA

bl nnZ ls eqDr gksus osG fy, ,sUVSfLkM (antacid) tSls 
{kkjdksa dk mi;ksx fd;k tkrk gS tks vEy dh vf/kd ek=k 
dks mnklhu djrk gSA tSls (feYd vkWQ eSxuhf'k;k)

pH ifjorZu osG dkj.k nar {k; eq°g osG pH dk eku 5.5 ls de gksus ij nk°rksa dk {k; izkjaHk 
gks tkrk gSA

nk°rksa dk buSey (nUroYd) oSGfYl;e QkWLisGV ls cuk 
gksrk gS tks fd 'kjhj dk lcls dBksj inkFkZ gksrk gS] ;g ty 
esa ugha ?kqyrk ysfdu eq°g dh pH dk eku 5.5 ls de gksus 
ij la{kkfjr gks tkrk gSA

{kkjdh; nar&eatu dk mi;ksx djus ls vEy dh vkf/kD; 
ek=k dks mnklhu fd;k tk ldrk gSA

i'kqvksa ,oa ikS/kksa }kjk mRiUu jlk;uksa ls 
vkRej{kk

e/kqeD[kh dk Mad ,d vEy NksM+rk gS ftlosG dkj.k nnZ 
,oa tyu dk vuqHko gksrk gSA Mad ekjs x, vax esa csfdax 
lksMk osG mi;ksx ls vkjke feyrk gSA

usVy (Nettle) osG Mad okys cky es'kSukWbd vEy NksM+ 
tkrs gSa ftuosG dkj.k tyu okys nnZ dk vuqHko gksrk 
gSA bldk bykt Mad okys LFkku ij MkWd ikS/ks dh iŸkh 
jaxM+dj fd;k tkrk gSA

yo.kksa dk pH :

1. izzcy vEy $ izcy {kkjd → mnklhu yo.k pH = 7

2. izcy vEy $ nqcZy {kkjd → vEyh; vo.k pH < 7

3. izcy {kkjd $ nqcZy vEy → {kkjdh; yo.k pH > 7
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lk/kkj.k ued ls jlk;u

 1. 2. 3. 4. 5.

 lsfM;e gkbM™kWDlkbM fojatd pw.kZ csfdax lksMk /kksus dk lksMk IykLVj vkWQ isfjl

 (NaOH) (CaOCl2) (NaHCO3) (Na2CO3. 10H2O) (CaSO4.½ 2HO)

1. lksfM;e gkbM™kWDlkbM (NaOH) : lksfM;e DyksjkbM osG tyh; foy;u (yo.k ty) ls  
fo/kqr izokfgr djus ij ;g fo;ksftr gksdj lksfM;e gkbM™kWDlkbM mRiUu djrk gSA bl izfozG;k dks Dyksj&{kkj 
izfozG;k dgrs gSaA

2NaCl (aq) + 2H2O(l) →  2NaOH (aq) + Cl2(g) + H2 (g)
,suksM ij → Cl2 xSl
oSGFkksM ij → H2 xSl
oSGFkksM osG ikl → NaOH foy;u curk gSA
mi;ksx % 
H2 → b±/ku ekxZjhu
Cl2 → ty dh LoPNrk, PVC, CFC
HCl → bLikr dh lQkbZ] vkS"kf/k;k°
NaOH → /kkrqvksa ls xzht gVkus osG fy,] lkcqu] dkxt cukus osG fy,
Cl2 + NaOH → fojatd pw.kZ → ?kjsyw fojatu] oL= fojatu osG fy,

2- fojatd pw.kZ % 
'kq"d cq>s gq, pwus [Ca(OH)2] ij Dyksjhu dh fozG;k ls fojatd pw.kZ dk fuekZ.k gksrk gSA

Ca(OH)2 + Cl2 → CaOCl2 + H2O
mi;ksx %
(a) oL= m|ksx esa lwrh o fyusu osG fojatu osG fy,A
(b) dkxt dh iSGDVjh esa ydM+h osG eTtk osG fojatu osG fy,A
(c) jklk;fud m|ksxksa esa ,d mipk;d osG :i esa A
(d) ihus okys ty dks thok.kqvksa ls eqDr djus osG fy, jksxk.kq uk'kd osG :i esaA

3- csfdax lksMk % 
NaCl + H2O + CO2 + NH3 → NH4Cl + NaHCO3 csfdax lksMk
;g ,d nqcZy vla{kkjd {kkjd gSA
[kkuk idkrs le; xeZ djus ij blesa fuEu vfHkfozG;k gksrh gS %

3 2 3 2 22NaHCO Na CO  + H O + CO∆→
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mi;ksx %

(a)  csfdax ikmMj cukus esa (csfdax lksMk $ VkVZfjd vEy)

(b)  bl vfHkfozG;k ls mRiUu CO2 osG dkj.k ikojksVh ;k osGd esa [kehj mB tkrk gS rFkk blls ;g eqyk;e  
 ,oa Liath gks tkrk gSA

(c)  ;g ,sUVSfLkM dk ,d la?kVd gSA

(d)  bldk mi;ksx lksMk&vEy vfXu'kked esa Hkh fd;k tkrk gSA

4- /kksus dk lksMk (Na2 CO3 10H2O) : 
lksfM;e dkcksZusV osG iqu% fozGLVyhdj.k ls /kksus dk lksMk izkIr gksrk gSA ;g ,d {kkjdh; yo.k gSA 

Na2CO3 + 10H2O → Na2CO3 10H2O
mi;ksx %

(a) bldk mi;ksx dk°p] lkcqu ,oa dkxt m|ksxksa esa gksrk gSA

(b) bldk mi;ksx cksjsDl osG mRiknu esa gksrk gSA

(c) bldk mi;ksx ?kjksa esa lkQ&lQkbZ osG fy, gksrk gSA

(d) ty dh LFkk;h dBksjrk dks gVkus osG fy, bldk mi;ksx gksrk gSA

5- IykLVj vkWQ isfjl CaSO4.½ H2O : 
ftIle dks 373 k ij xeZ djus ij ;g ty osG v.kqvksa dks R;kx dj oSGfYl;e lYisGV gsfegkbM™sV@ 

v/kZgkbM™sV (POP) cukrk gSA

;g lisGn pw.kZ gS tks ty feykus ij ;g iqu% ftIle cudj Bksl iznku djrk gSA

CaSO4. ½ H2O + 1½ H2O → CaSO4. 2H2O
          (ftIle)

mi;ksx %

(a) IykLVj vkWQ isfjl dk mi;ksx MkWDVj VwVh gqbZ gfM~M;ksa dks lgh txg ij fLFkj j[kus osG fy, djrs gSaA

(b) bldk mi;ksx f[kykSus cukus] ltkoV dk leku cukus osG fy, fd;k tkrk gSA

(c) bldk mi;ksx lrg dks fpduk cukus osG fy, fd;k tkrk gSA

fozGLVyu dk ty % 

yo.k osG ,d lw= bdkbZ esa ty osG fuf'pr v.kqvksa dh la[;k dks fozGLVyu dk ty dgrs gSaA

mnkgj.k %

CuSO4, 5H2O esa fozGLVyu osG ty osG 5 v.kq gSaA

Na2CO3, 10H2O esa fozGLVyu osG ty osG 10 v.kq gSaA

CaSO4, 2H2O esa fozGLVyu osG ty osG 2 v.kq gSaA
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iz'ukoyh

vfr y?kq mÙkjh; iz'u (1 Mark)

 1.  phaVh osG Mad esa dkSu lk vEy gksrk gSA

 2.  vaMs osG fNydksa dks ukbfV™d vEy (HNO3) esa Mkyus ls D;k gksxk \

 3.  ,d yo.k dk uke fyf[k, ftlesa fozGLVyu dk ty ugha gksrk gSA

 4.   csfdax ikmMj osG nks vo;oksa osG uke fyf[k,A

 5.   ikpu fozG;k osG nkSjku mnj dk pH fdruk gksrk gS \

 6.   lksus (Gold) dks ?kksyus osG fy, dkSu&lk foy;u mi;ksx fd;k tkrk gS \

 7.   HCl vEy o /kkrq dh vfHkfozG;k osG nkSjku fudyus okyh H2 xSl dk ijh{k.k fdl izdkj dj   

ldrs gSa \

 8. vEyh; o"kkZ dk ty tc unh esa izokfgr gksrk gS rks tyh; tho/kkfj;ksa dh mŸkjthfork dfBu D;ksa gks 

tkrh gS \

 9. tc lkanz vEy dks ty esa Mkyk tkrk gS rks izfozG;k mG"ek{ksih gksrh gS vFkok mG"ek'kks"khA

 10.  Dyksj&{kkj izfozG;k osG fdl mRikn dk mi;ksx fojatd pw.kZ cukus esa gksrk gS \

y?kq mÙkjh; iz'u (2 Marks)

 1. fojatd pw.kZ ls Dyksjhu dh rst xa/k D;ksa vkrh gS\ ;g ikuh esa iw.kZr% ?kqyu'khy D;ksa ugha gS \

 2. uhys fyVel isij dh ,d xhyh ifV~Vdk o ,d 'kq"d ifV~Vdk 'kq"d HCl xSl osG mGij j[ksa] dkSu&lh 

ifVVdk yky esa cny tk,xh o D;ksa \

 3. IykLVj vkWQ isfjl D;k gS\ bls ftIle ls fdl izdkj izkIr fd;k tk ldrk gS \

 4. nar eatu fdl izdkj nar {k; dks jksdrk gS \

 5. [kV~Vs inkFkZ rkacs osG crZuksa dks vPNs ls lkQ D;ksa dj nsrs gSa \

 6. osGd dks eqyk;e vkSj Liath cukus osG fy, mlesa ,d lisGn ikmMj Mkyk tkrk gSA bl lisGn ikmMj dk 

uke crkvksA lisGn ikmMj osG vo;oksa osG uke fy[kksA

 7. csfdax lksMk ls /kksus osG lksMs dk mRiknu fdl izdkj gksrk gS \

 8. Xyqdksl o ,Ydksgy esa H v.kq gksrs gq, Hkh mUgsa vEy D;ksa ugha ekuk tkrk gS \
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 9. ml vfHkfozG;k dk uke crkb, ftlesa vEy ,oa {kkjd dh vfHkfozG;k osG ifj.kkeLo:i yo.k rFkk ty 
izkIr gksrs gSaA ,d mnkgj.k nsaA

 10. ngh vkSj [kV~Vs inkFkks± dks rkcsa osG crZuksa esa D;ksa ugha j[kuk pkfg, \

y?kq mÙkjh; iz'u (3 Marks)

 1.  pwus osG ikuh esa vR;f/kd ek=k esa dkcZu MkbvkWDlkbM izokfgr djus ij ikuh nwf/k;k lisGn gks tkrk gSA 
fQj jaxghu gks tkrk gSA dkj.k crkb,A jklk;fud vfHkfozG;k,° Hkh fy[ksaA

 2.  {kkj o {kkjd esa varj crkb,A D;k lHkh {kkjd {kkj gksrs gSa \

 3. ,d BsosGnkj us edku cukus gsrq Q'kZ o jlksbZ osG LySc osG fy, laxejej pquk tgk° fLkjdk] beyh o vU; 
[kV~Vs inkFkks± dk mi;ksx gksrk gSA D;k vki bl pquko dks Bhd le>rs gSa \ D;ksa \

 4.  fp= dh lgk;rk ls H+(aq) vk;u ,oa OH–(aq) dh lkanzrk ifjorZu osG lkFk pH dh fofHkUurk n'kkZ,°A

 5.  rhu vknzZ yo.kksa osG uke o lw= fy[ksaA

 6.  oSGYlh;e dkcksZusV o gkbM™ksDyksfjd vEy osG chp dh vfHkfozG;k fy[ksaA

 7. /kkfRod vkWDlkbMksa dks {kkjdh; vkWDlkbM o v/kkfRod vkWDlkbMksa dks vEyh; vkWDlkbM D;ksa dgk 
tkrk gS \

 8.  pH eku fdls dgrs gSa\ fuEu dh vfHkfozG;k ls cuus okys yo.k dk pH eku fdruk gksxk \

  (i) nqcZy vEy ,oa izcy {kkj

  (ii) izcy vEy ,oa izcy {kkj

nh?kZ mÙkjh; iz'u (5 Marks)

 1.  fozGLVyu dk ty fdls dgrs gSa\ ,d vkS|ksfxd :i ls egŸoiw.kZ inkFkZ dk uke o lw= fyf[k, ftlesa 
nl ty osG v.kq gSaA bldk mRiknu fdl izdkj fd;k tkrk gS\ lacaf/kr jklk;fud vfHkfozG;k fyf[k,A 
bl inkFkZ osG dksbZ nks mi;ksx fyf[k,A

 2.  fuEu vfHkfozG;kvksa osG vk/kkj ij inkFkZ 'x' dks igpkfu,A A, B vkSj C osG uke o lw= Hkh fyf[k,A

     +Zn  A  +  H2 (g)

    X  +HCl  B  +  H2O

     +CH3COOH  C  + H2O

 3.  rŸo ’p’ ruq H2SO4 osG lkFk vfHkfozG;k ugha djrk gSA ’p’ vkWDlkbM PO cukrk gS tks yky fyVel 
dks uhys esa cny nsrk gSA ’p’ /kkrq gS vFkok v/kkrq dkj.k lfgr crkb,A
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nh?kZ mÙkjh; iz'u osG gy

 1.  /kksus dk lksMk (Na2CO3. 10H2O)

  Na2CO3(s) + 10H2O(l) → Na2CO3 10H2O(s)

 2.  2NaOH + Zn →  Na2ZnO2 + H2

                (X)                      (A)

  NaOH + HCl → NaCl + H2O

                                        (B)

  NaOH + CH3COOH → CH3COONa + H2O

                                                     (C)

 3.  ‘p’ /kkrq gSA

q q
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O  rRoksa dks muosG xq.k/keks± osG vk/kkj ij /kkrq ,oa v/kkrq esa oxhZo`Gr fd;k tkrk gSA

O /kkrq osG oqGN mnkgj.k gSaA

 vk;ju (Fe), ,syqfeuh;e (Al), pk°nh (Ag), dkWij (Cu)

O  v/kkrq osG oqGN mnkgj.k gSa %

 gkbM™kstu (H), ukbV™kstu (N), lYQj (S), vkDlhtu (O)

I. HkkSfrd xq.k/keZ

xq.k/keZ /kkrq v/kkrq
1. /kkfRod ped /kkrq dh lrg pednkj gksrh gS v/kkrq,° pedhyh ugha gksrhaA

vk;ksMhu v/kkrq gksrs gq, Hkh pedhyk 
gksrk gSA

2. dBksjrk /kkrq,° lkekU;r% dBksj gksrh gSaA

ysfdu yhfFk;e] lksfM;e] 
iksVSf'k;e eqyk;e gksrs gSa vkSj

bUgsa pkowG ls dkVk tk ldrk gSA

;s vf/kdrj dBksj ugha gksrsA

dkcZu dk ,d vi:i ghjk gS tks 
lcls dBksj izko`Gfrd inkFkZ gSA

3. :i /kkrq,° dejs osG rki ij Bksl :i 
esa ikb± tkrh gSaA

osGoy eoZGjh (ikjk) dks NksM+dj 
tks nzo :i esa ik;k tkrk gSA

v/kkrq,° Bksl ;k xSlh; :i esa ikb± 
tkrh gSaA

osGoy czksehu dks NksM+dj tks rjy 
:i esa gksrh gSA

4. vk?kkro/;Zrk oqGN /kkrqvksa dks ihVdj iryh 
pknj osG :i esa ifjofrZr fd;k

tk ldrk gSA

v/kkrq,° vk?kkro/;Z ugha gksrhaA
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5. rU;rk /kkrqvksa dks iryh rkj osG :i esa 
[khapk tk ldrk gSA

vk/kkrq,° rU; ugha gksrhaA

6. fo|qr o mG"ek osG 
pkyd

lkekU;r% /kkrq,° fo|qr o mG"ek 
dh lqpkyd gksrh gSaA

lhlk (Pb) ,oa eoZGjh (Hg)  
oqGpkyd gksrs gSaA

lkekU;r% v/kkrq,° fo|qr o mG"ek dh 
oqGpkyd gksrh gSaA

xzsQkbV lqpkyd gksrk gSA

7. ?kuRo lkekU;r% vf/kd ?kuRo o mPp 
xyukad

lksfM;e ,oa iksVSf'k;e dk 
?kuRo rFkk xyukad de gksrk gSA

lkekU;r% v/kkrqvksa dk ?kuRo o 
xyukad de gksrs gSaA

8. /okfud /kkrq,° dBksj lrg ls Vdjkus ij 
vkokt iSnk djrh gSaA

v/kkrq,° /okfud ugha gksrh gSaA

9. vkWDlkbM vf/kdrj /kkrq,° {kkjdh;  
vkWDlkbM cukrh gS tSls MgO 
(eSXuhf'k;e vkWDlkbM)

v/kkrq,° vEyh; vkWDlkbM cukrh gSa 
tSls SO2

II. /kkrqvksa osG jklk;fud xq.k/keZ

(i)  ok;q osG lkFk vfHkfozG;k %

 O /kkrq,° vkWDlhtu osG lkFk vfHkfozG;k djosG /kkrq vkDlkbM cukrh gSaA

  /kkrq $ vkWDlhtu → /kkrq vkWDlkbM

mnkgj.k %

  2Cu + O2 → 2CuO

            dkWij vkWDlkbM (dkyk)
 4Al + 3O2 → 2Al2O3

    ,syqfefu;e vkWDlkbM
 2Mg + O2 → 2MgO

    eSXuhf'k;e vkWDlkbM

 /kkrq,° vkWDlhtu osG lkFk vyx&vyx rjg ls vfHkfozG;k fn[kkrh gSaA

	 O  Na vkSj K ok;q esa vkdfLed vkx idM+ ysrs gSa ftls jksdus osG fy, bUgsa osGjksfLku rsy esa Mqcks  
  dj j[kk tkrk gSA
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	 O  Mg, Al, Zn, Pb ok;q osG lkFk /khjs vfHkfozG;k djrs gSaA bu /kkrqvksa ij vkDlkbM dh ijr  
  p<+ tkrh gSA

	 O  Fe (vk;ju) ok;q esa xeZ djus ij izTofyr ugha gksrk ysfdu Tokyk esa ykSg pw.kZ Mkyus ij  
  os rsth ls tyus yxrs gSaA

	 O  Cu Hkh izTofyr ugha gksrk ysfdu ml ij dkys jax osG dkWij vkWDlkbM dh ijr p<+ tkrh gSA

	 O  Ag (pk°nh) Au (lksuk) vkWDlhtu osG lkFk vfHkfozG;k ugha djrsA

mHk;/kehZ vkWDlkbM % os /kkrq vkWDlkbM tks vEy rFkk {kkj nksuksa ls vfHkfozG;k djrs gSa vkSj yo.k vkSj 
ty mRiUu djrs gSaA

mnkgj.k % 
Al2O3 + 6HCl → 2AlCl3 + H2O
Al2O3 + 2NaOH → 2NaAlO2 + H2O

                           lksfM;e ,syqfeusV

(ii) ty osG lkFk vfHkfozG;k %

 /kkrq $ ty →	/kkrq vkWDlkbM $ gkbM™kstu

 /kkrq vkWDlkbM $ ty → /kkrq gkbM™ksDlkbM

BaMs ty osG lkFk fozG;k'khy
Na, K, Ca

     osGoy Hkki osG lkFk fozG;k'khy     xeZ ty osG lkFk fozG;k'khy

               Al, Fe, Zn                                                      Mg

/kkrq

 

    ty osG lkFk dksbZ vfHkfozG;k ugha   Ca, Mg ty osG lkFk vfHkfozG;k djus      

  Pb, Cu, Au, Ag       ij rSjus yxrs gSa D;ksafd gkbM™kstu 

          xSl osG cqycqys /kkrq osG lkFk fpid 

                         tkrs gSaA
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mnkgj.k % 

  2Na + H2O → 2NaOH + H2 + mG"ek

    Ca + H2O → Ca(OH)2 + H2

 Mg + 2H2O → Mg(OH)2 + H2

 2Al + 3H2O →	Al2O3 + 3H2

 3Fe + 4H2O → Fe3O4 + 4H2

(iii)  /kkrqvksa dh ruq vEy osG lkFk vfHkfozG;k %

 /kkrq $ ruq vEy → yo.k $ gkbM™kstu xSl

mnkgj.k %

 Fe + 2HCl → FeCl2 + H2

 Mg + 2HCl → MgCl2 + H2

 Zn + 2HCl → ZnCl2 + H2

 2Al + 6HCl → 2AlCl3 + 3H2

 Cu, Ag, Hg ruq vEyksa osG lkFk vfHkfozG;k ugha djrsA

(iv) /kkrqvksa dh vU; /kkrq yo.kksa osG lkFk vfHkfozG;k %

 /kkrq (d) $ yo.k foy;u ([k) → yo.k foy;u (d) $ /kkrq ([k)

vf/kd vfHkfozG;k'khy /kkrq,° vius ls de fozG;k'khy /kkrqvksa dks muosG ;kSfxd osG foy;u ls foLFkkfIkr 

djrh gSaA ;g /kkrqvksa dh lfozG;rk Js.kh ij vk/kkfjr gSA

lfozG;rk Js.kh % og lwph ftlesa /kkrqvksa dks fozG;k'khyrk osG vojksgh ozGe esa O;ofLFkr fd;k x;k gSA

   K

   Na vf/kd vfHkfozG;k'khyrk

   Ca 

   Mg

   Al ?kVrh vfHkfozG;k'khyrk

   Zn

   Fe

   Pb
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   H

   Cu

   Hg

   Aq

   Au lcls de vfHkfozG;k'khy

(v) /kkrqvksa dh v/kkrqvksa osG lkFk vfHkfozG;k % rRoksa dh vfHkfozG;k'khyrk la;kstdrk dks'k dks iw.kZ 
djus dh izo`fŸk osG :i esa le>h tk ldrh gSA

/kkrq osG ijek.kq vius la;kstdrk dks'k ls bysDV™kWu R;kx djrs gSa vkSj /kuk;u cukrs gSaA v/kkrq osG ijek.kq 
la;kstdrk dks'k esa bysDV™kWu xzg.k dj Ω.kk;u cukrs gSaA

mnkgj.k % 

NaCl dk fuekZ.k

vk;fud ;kSfxd % foijhr vkosf'kr vk;u ,d nwljs dks vkdf"kZr djrs gSa rFkk etcwr fLFkj oS|qr cy 
esa ca/kdj vk;fud ;kSfxd cukrs gSaA

vk;fud ;kSfxdksa osG xq.k/keZ %

(1) HkkSfrd izo`Gfr % ;s Bksl o oqGN dBksj gksrs gSaA ;s lkekU;r% Hkaxqj gksrs gSaA

(2) xyukad ,oa DoFkukad % vk;fud ;kSfxdksa dk xyukad o DoFkukad cgqr vf/kd gksrk gSA

(3) ?kqyu'khyrk % vk;fud ;kSfxd izk;% ty esa ?kqyu'khy o osGjkslhu] isV™ksy tSls foyk;dksa esa 
vfoys; gksrs gSaA

(4) fo|qr pkydrk % vk;fud ;kSfxd tyh; foy;u esa vkSj xfyr :i esa fo|qr dk pkyu djrs gSaA 
;s Bksl :i esa fo|qr dk pkyu ugha djrs gSaA

III. /kkrqvksa dh izkfIr @ /kkfRodh %

[kfut % i`Foh esa izko`Gfrd :i ls mifLFkr rRoksa ,oa ;kSfxdksa dks [kfut dgrs gSaA
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v;Ld % os [kfut ftuesa /kkrq vf/kd ek=k esa ikbZ tkrh gS vkSj mls fudkyuk ykHkdkjh gksrk gS] mls 
v;Ld dgrs gSaA

lfozG;rk Js.kh ,oa lacaf/kr /kkrqdeZ %
K
Na
Ca
Mg
Al









lcls vf/kd vfHkfozG;k'khy Lora= :i eas ugha feyrh fo|qr vi?kVu

Zn
Fe
Pb
Cu
Hg









e/; vfHkfozG;k'khy lYQkbM] vkWDlkbM rFkk dkcksZuVs  v;Ld osG :i esa dkcZu }kjk vip;u

Ag
Au




lcl s de vfHkfozG;k'khy Lora= :i eas ikbZ tkrh gaSA

/kkrqvksa dk fu"d"kZ.k % (v;Ld ls /kkrq izkIr djuk)
pj.k 1 % v;Ldksa dk le`fºdj.k
pj.k 2 % /kkrqvksa dk fu"d"kZ.k

pj.k 3 % /kkrqvksa dks ifj"dj.k

v;Ld

v;Ld dk lkUnz.k

 mPp vfHkfozG;k'khy /kkrq,°  e/;e vfHkfozG;k'khy /kkrq,°  fuEu vfHkfozG;k'khy /kkrq,°

 xfyr /kkrq dk fo|qr 

 vi?kVu lYQkbM  dkcksZusV lYQkbM

  v;Ld  v;Ld v;Ld

 'kqº /kkrq HgS ZnS  ZnCO3
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             (fLkukckj)

           ok;q             lhfer ok;q

  HktZu  fuLrkiu HktZu

   /kkrq dk vkDlkbM  /kkrq

   /kkrq esa vip;u

   /kkrq dk 'kks/ku  ifj"dj.k

v;Ld ls /kkrq fu"d"kZ.k esa iz;qDr pj.k

oqGN eq[; ifjHkk"kk,¡ %

(a) xSax % i`Foh ls [kfur v;Ldksa esa jsr] feV~Vh vkfn tSlh dbZ v'kqfº;k° ikbZ tkrh gSa] ftUgsa xSax  

 (gangue) dgk tkrk gSA

(b)  HktZu % lYQkbM v;Ld dks ok;q dh mifLFkfr esa vf/kd rki ij xeZ djus ij ;g vkWDlkbM esa  

 cny tkrk gSA bl izfozG;k dks HktZu dgrs gSaA 

mnkgj.k %

2 22ZnS +3O  2ZnO + 2SO→rkiu

2 22HgS +3O  2HgO + 2SO→rkiu

                                
(fLkukckj)

(c) fuLRkkiu % dkcksZusV v;Ld dks lhfer ok;q esa vf/kd rki ij xeZ djus ls ;g vkWDlkbM esa cny  

 tkrk gSA bl izfozG;k dks fuLrkiu dgk tkrk gSA

3 2ZnCO  ZnO + CO→rkiu

(d)  vip;u % /kkrq vkDlkbM ls dkcZu tSls vipk;d dk mi;ksx dj /kkrq izkIr dh tk ldrh gSA

ZnO + C → Zn + CO

IV. /kkrqvksa dk ifj"dj.k % 
/kkrqvksa ls vinzO; dks gVkus osG fy, lcls vf/kd mi;ksxh fof/k fo|qr vi?kVuh ifj"dj.k gSA
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fo|qr vi?kVuh ifj"dj.k %

,suksM ij → v'kqº rk°ck

oSGFkksM ij →	'kqº rk°ck

foy;u →	CuSO4 + ruq lY∂;wfjd vEy (lw{e ek=k esa)

O  fo|qr vi?kV~; ls tc fo|qr /kkjk izokfgr dh tkrh gS rc ,suksM ls v'kqº /kkrq fo|qr vi?kV~; esa  
 ?kqy tkrh gSA

O  mruh gh ek=k esa 'kqº dkWij fo|qr vi?kV~; ls oSGFkksM ij fu{ksfIkr gks tkrh gSA

O  vfoys; v'kqfº;k° ,suksM ryh ij fu{ksfIkr gksrh gS] ftls ,suksM iad dgrs gSaA

V. la{kkj.k % 

/kkrq,° vius vklikl vEy] vknzZrk ,oa ok;q vkfn osG laioZG esa vkus ij la{kkfjr gks tkrh gSaA

(1)  fLkYoj % ok;q esa mifLFkr lYQj osG lkFk vfHkfozG;k dj fLkYoj&lYQkbM cukrk gS ftlosG dkj.k oLrq  
 dkyh gks tkrh gSA

(2)  dkWij % dkWij vknzZ dkcZu MkbvkDlkbM osG lkFk vfHkfozG;k djosG gjs jax dk dkWij dkcksZusV  
 cukrk gSA 

(3)  yksgk % vknzZ ok;q esa yksgs ij Hkwjs jax osG inkFkZ dh ijr p<+ tkrh gS] ftls tax dgrs gSaA

  la{kkj.k ls lqj{kk % yksgs dks tax yxus ls cpk;k tk ldrk gS %

 isaV djosG] rsy yxkdj] xzht yxkdj] ;'knysiu djosG] ozGksfe;e ysiu }kjk] ,suksMhdj.k ;k  
 feJ/kkrq cukdjA

  ;'knysiu % yksgs ,oa bLikr dks tax ls lqjf{kr j[kus osG fy, mu ij tLrs (Zinc) dh iryh ijr  
 p<+kbZ tkrh gS] bls ;'knysiu izozGe dgrs gSaA
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(6)  feJ /kkrq % feJ /kkrq nks ;k nks ls vf/kd /kkrq ;k /kkrq vkSj v/kkrq osG lekaxh feJ.k gksrs gSaA

O  yksgk lw{e ek=k esa dkcZu osG feJ.k osG lkFk yksgk dBksj vkSj izcy gks tkrk gSA

O bLikr (Steel) = yksgk $ fuoSGy vkSj ozGksfe;e

O ihry = dkWij $ ftad

O dkalk = dkWij $ fVu

O lksyMj = ySM $ fVu

O veyxe = eoZGjh (ikjn) $ vU; rRo

iz'ukoyh

vfr y?kqÙkjh; iz'u (1 Mark)

 1. ,d pedhys v/kkrq dk uke crkb,A

 2. ,slh nks /kkrqvksa osG uke crkb, tks pkowG ls dkVh tk ldrh gSaA

 3. ,d rRo vius ijek.kq osG ckgjh dks'k esa ls ftrus bysDV™ku izkIr djrk gS ;k nsrk gS mls rRo dhµdgrs 
gSaA

 4.  [kfut fdls dgrs gSaA

 5.  ftad dh ijr p<+kus dh izfozG;k dks D;k dgrs gSaA

 6.  dkSu&lh /kkrq ty osG lkFk vfHkfozG;k ugha djrhA

 7.  v/kkrq dkSu&lk vk;u cukrh gSaµ/kuk;u @ Ω.kk;uA

 8.  feJ/kkrq dkalk -------------- vkSj ------------- osG feJ.k ls curk gSA

 9. ,slh nks /kkrqvksa osG uke crkb, ftUgsa osGjkslhu esa j[kk tkrk gSA

 10.  dkWij] fLkYoj] ,syqfefu;e dks vfHkfozG;k'khyrk osG c<+rs ozGe osG vuqlkj fyf[k,A

vfr y?kqmÙkjh; iz'u (2 Marks)

 1. 'kqº lksuk tsoj cukus osG dke D;ksa ugha vkrk \

 2.  oSGfY'k;e vius ;kSfxd osG :i esa vkSj lksuk vius Lora= :i esa D;ksa ik;k tkrk gS \

 3.  fctyh dh rkjksa ij PVC dh ijr D;ksa p<+kbZ tkrh gSa \

 4.  yksgs osG vkStkjksa dks j[kus ls igys rsy D;ksa yxk;k tkrk gS \

 5.  lksfM;e dks osGjkslhu esa D;ksa j[kk tkrk gS \
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y?kqmÙkjh; iz'u (3 Marks)

 1.  xSfy;e vkSj lhft;e gFksyh ij j[krs gh fIk?kyus D;ksa yxrs gSa \

 2.  xeZ ikuh esa eSXuhf'k;e fjcu rSjus D;ksa yxrk gS \

 3.  vk;fud ;kSfxd fdUgsa dgrs gSa \

 4.  fuEufyf[kr lehdj.k dks iwjk djsaA
  (a) 3Fe + 4H2O
  (b) Ca + 2H2O
  (c) K + 2H2O 

 5. /kkrq dks mlosG vkWDlkbM ls izkIr djus osG fy, fdl jklk;fud izozGe dk mi;ksx fd;k tkrk gS\ 
jklk;fud lehdj.k Hkh fy[ksaA

nh?kZ mÙkjh; iz'u (5 Marks)

 1.  [kfut vkSj v;Ld esa varj Li"V djsaA

 2.  HktZu vkSj fuLrkiu esa D;k varj gS \

 3.  feJ /kkrq fdls dgrs gSa\ ml feJ /kkrq dk uke crkb, tks yksgk] fuoSGy vkSj ozGksfe;e osG feJ.k ls 
cuk gSA bl feJ /kkrq dk eq[; mi;ksx Hkh crkb,A

 4.  yksgs dks tax yxus ls cpkus osG fy, dksbZ Hkh nks mik;ksa osG ckjs esa fy[ksaA

 5.  oS|qr vi?kVuh ifj"dj.k fof/k osG ckjs esa la{ksi esa fy[ksaA fp= Hkh cuk,°A

nh?kZ mÙkjh; iz'uksa osG gy 

1.                        [kfut        v;Ld

  (i)  izko`Gfrd :i ls Hkw&iiZVh esa ik, tkus  ,sls [kfut ftuesa ls /kkrqvksa dks vklkuh ls

       okys rRo fudkyk tk ldrk gSA 

2.                         HktZu       fuLrkiu

  (i) v;Ldksa dks ok;q dh mifLFkfr esa xeZ v;Ld ok;q dh vuqifLFkfr esa xeZ fd;k

       fd;k tkrk gSA tkrk gSA

  (ii) →HktZulYQkbM v;Ld  vkWDlkbM v;Ld    →fuLrkiudkckZsusV v;Ld  vkWDlkbM v;Ld
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3.  (a) feJ /kkrqµnks ;k nks ls vf/kd /kkrqvksa vFkok v/kkrq osG lekaxh feJ.kA

  (b) LVsuysl LVhyµiz;ksx & crZu rFkk midj.kksa dk fuekZ.kA

4.  /kkrq dh lrg ij 

  (i) okfuZ'k ;k xzhl dh iryh ijr p<+kuk

  (ii) isUV djus

  (iii) ;'knysiu n~okjk

5.   ,u- lh- vkj- Vh- dk i`"B la- 58

q q
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Loiks"kh iks"k.k % 

Loiks"kh iks"k.k gjs ikS/kksa es rFkk oqGN thok.kqvksa tks izdk'k la'ys"k.k dj ldrs gSa] esa gksrk gSA

Loiks"kh iks"k.k

iks"k.k dk og rjhdk ftlesa tho vius vkl&ikl osG 
okrkoj.k esa mifLFkr ljy vtSo inkFkks± tSls CO2, 
ikuh vkSj lw;Z osG izdk'k ls viuk Hkkstu Lo;a cukrk gSA

mnkgj.k % gjs ikS/ksA  

fo"keiks"kh iks"k.k

iks"k.k dk og rjhdk ftlesa tho viuk Hkkstu Lo;a 
ugha cuk ldrk] cfYd vius Hkkstu osG fy, vU; 
thoksa ij fuHkZj gksrk gSA

mnkgj.k % ekuo o vU; thoA

tSo izozGe % 

os lHkh izozGe tks la;qDr :i ls tho osG vuqj{k.k dk dk;Z djrs gS] tSo izozGe dgykrs gSaA

tSo izozGe

iks"k.k             'olu             ogu             mRltZu

iks"k.k % 

Hkkstu xzg.k djuk] ips Hkkstu dk vo'kks"k.k ,oa 'kjhj }kjk vuqj{k.k osG fy, mldk mi;ksx] iks"k.k 
dgykrk gSA

iks"k.k osG vk/kkj ij thoksa dks nks lewg esa ck°Vk tk ldrk gSA

iks"k.k
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izdk'k la'ys"k.k % 

;g og izozGe gS ftlesa Loiks"kh ckgj ls fy, inkFkks± dks mGtkZ lafpr :i esa ifjofrZr dj nsrk gSA ;s 
inkFkZ dkcZu MkbvkWDlkbM rFkk ty osG :i esa fy, tkrs gSa] tks lw;Z osG izdk'k rFkk DyksjksfQy dh mifLFkfr 
esa dkcksZgkbM™sV esa ifjofrZr dj fn, tkrs gSaA

2 2 6 12 6 2 26CO +12H O C H O + 6O + 6H O→Dykjs kfs Qy
lw;Z dk izdk'k

izdk'k la'ys"k.k osG fy, vko';d dPph lkexzh %

 O  lw;Z dk izdk'k
 O  DyksjksfQy 
 O  dkcZu MkbvkWDlkbM & LFkyh; ikS/ks bls ok;qe.My ls izkIr djrs gSaA
 O  ty & LFkyh; ikS/ks] tM+ksa }kjk feV~Vh ls ty dk vo'kks"k.k djrs gSaA

izdk'k la'ys"k.k osG nkSjku fuEufyf[kr ?kVuk,a gksrh gSa %

 O  DyksjksfQy }kjk izdk'k mGtkZ dks vo'ksf"kr djuk A 
 O  izdk'k mGtkZ dks jklk;fud mGtkZ esa :ikarfjr djuk rFkk ty v.kqvksa dk 
  gkbM™kstu rFkk vkWDlhtu esa vi?kVuA

 O  dkcZu MkbZvkWDlkbM dk dkcksZgkbM™sV esa vip;uA

ja/kz (Stomata) 

iŸkh dh lrg ij tks lw{e fNnz gksrs gSa] mUgsa ja/kz (Stomata) dgrs gSaA
ja/kz osG izeq[k dk;Z %

O  izdk'k la'ys"k.k osG fy, xSlksa dk vf/kdka'k vknku&iznku bUgha fNnzksa osG }kjk gksrk gSA
O  ok"iksRltZu izfozG;k esa ty (ty ok"i osG :i esa) ja/kz }kjk fudy tkrk gSA

fp= % ja/kz&iŸkh dh lrg ij lw{e fNnz 'olu xSlksa osG fofue; vkSj ok"iksRltZu osG fy, [kqyrs&can gksrs gSaA
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I. vehck esa iks"k.k

izk.khleiks"k.k 
(Holozoic)

blesa tho laiw.kZ HkksT;  
inkFkZ dk varxzZg.k djrs gSa rFkk 
mudk ikpu 'kjhj osG vanj  
gksrk gSA

mnkgj.k % vehck] ekuoA

e`rthoh iks"k.k 
(Saprophytic)

e`rthoh viuk Hkkstu e`rthoksa 
osG 'kjhj o lM+s&xys dkcZfud 
inkFkks± ls izkIr djrs gSaA

mnkgj.k % QiwaGnh] dodA

ijthoh iks"k.k 
(Parasitic)

ijthoh] vU; thoksa osG 'kjhj 
osG vanj ;k ckgj jgdj] mudks 
fcuk ekjs] muls viuk iks"k.k  
izkIr djrs gSaA

mnkgj.k % vejcsy] tw°] QhrkòGfeA

fo"keiks"kh iks"k.k (Hetrotrophic Nutrition)

fo"keiks"kh iks"k.k

II.  iSjkehf'k;e esa iks"k.k

 iSjkehf'k;e  i{;kHk Hkkstu ,d fof'k"V LFkku ls
  (dksf'kdk dh iwjh lrg  gh xzg.k fd;k tkrk gSA

  dks <osG gksrs gSa)

vehck

Hkkstu dks vius iknkHk dh lgk;rk ls 
?ksj ysrk gS

[kk| fjfDrdk

[kk| fjfDrdk esa tfVy inkFkZ dk 
fo?kVu ljy inkFkks± esa fd;k tkrk gSA

cpk gqvk vip dksf'kdk dh lrg 
dh vksj xfr djrk gSA

;s inkFkZ 'kjhj ls ckgj fu"dkfLkr dj 
fn;k tkrk gSA
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euq"; esa iks"k.k

vraxzg.k        ikpu        vo'kks"k.k        Lokaxhdj.k        cfg%{ksi.k

vkgkj uky ewy :i ls eqag ls xqnk rd foLrkfjr ,d yach uyh gSA

 1.  eqag 	 →  Hkkstu dk var xzg.k

  ↓
  nk°r →  Hkkstu dks pckuk

  ↓
  ftg~ok →  Hkkstu dks ykj osG lkFk iwjh rjg feykuk

  ↓
  ykj xzafFk →  ykj xzafFk ls fudyus okys jl dks ykj jl ;k  
  ↓   ykj dgrs gSaA

     LVkpZ ykj ,feysl ,atkbe ekYVksl 'koZGjk

 2. Hkkstu xzfLkdk →  eqag ls vkek'k;  rd Hkkstu] xzfLkdk  dh  ozGekoqGapd  
     xfr (Peristaltic movement) }kjk ys tk;k  
  ↓   tkrk  gSA (xzfLkdk dh eklisf'k;ksa dk laoqGpu vkSj  
     f'kfFkyu)

Ekkuo ikpu ra=
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 3. vkek'k; →	 																									tBj xzafFk;ka

     isfIlu gkbM™ksDyksfjd 'ys"ek
      vEy
     ikpd ,atkbe (vEyh; ek/;e (vkek'k; osG 
     (izksVhu dk rS;kj djrk gS vkarfjd vLrj
     ikpu djrk gS) tks fd isfIlu dh vEy ls 
      dh fozG;k esa  j{kk djrk gS)
      lgk;d gksrk

      gSA)

 4. {kqnzka= →  (i)                     vkar jl

         ifjofrZr djrk gS

     dkcksZgkbM™sM olk izksVhu

     Xywdkst  olk vEy  vehuks vEy
      fXyljkWy

     (ii) ;o`Gr rFkk vXU;k'k; ls lzko.k izkIr  
       djrh gSA

     (a)  ;o`Gr → fIkŸkjl → fIkŸk yo.k

              olk        fIkŸk yo.k        olk

      (cM+h xksfydkvksa) beYlhdj.k (NksVh xksfydkvksa)

     (b) vXU;k'k; →		vXU;k'kf;d jl

      ,sfeysl ,atkbe   fV™fIklu ,atkbe   ykbist ,atkbe

      izksVhu fV™fIklu isiVksUl

      olk ykbist olk vEy

      LVkpZ ,feysl Xywdkst

     (iii) nk/kZ jkse   →		vo'kks"k.k dk lrgh 

        (Villi)  {ks=Qy c<+k nsrs gSaA

 5. c`gnzka= →  ty dk vo'kks"k.k] oT;Z inkFkZ xqnk }kjk 'kjhj ls  
     ckgj dj fn;k tkrk gSA
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vkWDl
ht

u d
h v

uqi
fLF

kfr v
kWDlhtu d

k v
Hkko

vkWDlhtu dh mifLFkfr

'olu        

iks"k.k izozGe osG nkSjku xzg.k dh xbZ [kk| lkexzh dk mi;ksx dksf'kdkvksa esa gksrk gSa ftlls fofHkUu tSo 
izozGeksa osG fy, mGtkZ izkIr gksrh gSA mGtkZ mRiknu osG fy, dksf'kdkvksa esa Hkkstu osG fo[kaMu dks dksf'kdh; 
'olu dgrs gSaA

fHkUu iFkksa }kjk xywdkst dk fo[kaMu

Xywdkst
C6H12O6 (6C)

                   dksf'kdk nzO; esa
                                                               (3C)

                                                     ik;:osV $ mGtkZ

 bFksukWy $ dkcZuMkbvkWDlkbM $ ySfDVd vEy $ mGtkZ dkcZu MkbvkWDlkbM $

 mGtkZ] tSls ;hLV fd.ou (gekjh is'kh dksf'kdk esa)  ty $ mGtkZ

   (ekbVksdkWfUM™;k esa)

'olu

vok;oh 'olu

 O vkWDlhtu dh vuqifLFkfr esa gksrk gSA
 O Xywdkst dk viw.kZ mip;u gksrk gS] ftlesa  
  ,FksukWy] ySfDVd vEy] dkcZu  
  MkbvkWDlkbM vkSj mGtkZ eqDr gksrh gSA
 O ;g osGoy dksf'kdk nzO; esa gksrk gSA
 O de mGtkZ mRiUUk gksrh gSA (2ATP)
mnkgj.k % ;hLVA

ok;oh; 'olu

 O vkWDlhtu dh mifLFkfr esa gksrk gSA
 O Xywdkst dk iw.kZ mip;u gksrk gS]  
  dkcZuMkbvkWDlkbM] ikuh vkSj mGtkZ eqDr  
  gksrh gSA
 O ;g dksf'kdk nzO; o ekbVksdkfUM™;k esa  
  gksrk gSA
 O vf/kd mGtkZ mRiUu gksrh gSA (36ATP)
mnkjg.k % ekuoA
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ekuo 'olu ra=

uklk}kj

↓
xzluh

↓
daB

↓
'okl uyh

↓
'oluh

↓
'olfudk

↓
iqG∂iqGl (isGQM+s)

↓
owGfIkdk dks'k

↓
#f/kj okfgdk,a
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O  var 'olu % lkal }kjk ok;qeaMy ls xSlksa dks vanj ys tkuk gSA

O  mPNolu % isGQM+ksa ls ok;q ;k xSlksa dks ckgj fudkyukA

O  LFkyh; tho % 'olu osG fy, ok;qeaMy ls vkWDlhtu dk mi;ksx djrs gSaA

O  tks tho ty esa jgrs gSa % os ty esa foys; vkWDlhtu dk mi;ksx djrs gSaA

owGfIkdk] jDr o mÙkdksa osG chp xSlksa dk vknku&iznku

1. ok;q (O2 ls le`º) (owGfIkdk) →  jDr okfgdk  →  O2, RBC esa gheksXyksfcu osG 

      lkFk feydj HbO2 cukrh gSA

↓
CO2 dk mRiknu (mŸkd esa) ← Xywdkst dk vkWDlhdj.k (mŸkd esa) ← /keuh }kjk O2 mŸkdksa esa

         igqaprh gSA

2. CO2 (mŸkdksa esa)    →     CO2 jDr okfgdk esa  →  CO2 dk jDr esa folj.k

↓
CO2 dk ekspu (uklk}kj  ← CO2 dk owGfIkdk dks'k esa folj.k ← jDr okfgdk }kjk owGfIkdk esa folj.k

   }kjk ckgj)

laogu

euq"; esa Hkkstu] vkWDlhtu o vU; vko';d inkFkks± dh fujarj vkiwfrZ djus okyk ra=] laogu ra= 
dgykrk gSA

mPNolu

 O  o`{kh; xqgk vius ewy vkdkj esa okfIkl vk  
  tkrh gSA

 O  ilfy;ksa dh isf'k;ka f'kfFky gks tkrh gSaA

 O  o{k vius LFkku ij okil vk tkrk gSA

 O  xqgk esa ok;q dk nkc c<+ tkrk gS vkSj ok;q 

  (dkcZu MkbvkWDlkbM) isGQM+ksa ls ckgj  
  gks tkrh gSA

var% 'olu

     var% 'olu osG nkSjku

 O o`{kh; xqgk iSGyrh gSA

 O  ilfy;ksa ls layXu isf'k;ka fLkoqGM+rh gSaA

 O  o{k mGij vkSj ckgj dh vksj xfr  
  djrk gSA

 O  xqgk esa ok;q dk nkc de gks tkrk gS vkSj  
  ok;q isGQM+ksa esa Hkjrh gSA

ekuo 'olu fozG;k
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ekuo laogu ra= osG eq[; vo;o bl izdkj gSa

‚n;            jDr ufydk,a (/keuh o f'kjk)            ogu ek/;e (jDr o ylhdk)

jDr

  Bksl vo;o  nzoh; vo;o ihys jax dk rjy inkFkZ

  (#f/kj df.kdk,a)  (IykTek) ftlesa 90% ty gksrk gS rFkk

     'ks"k vo;o tSfod % IykTek

 yky jDr  'osr jDr jDr  izksVhu tSls ,yC;wfeu] XyksC;wfyu

 df.kdk,a  df.kdk,a IysVySV~l  vtSfod% [kfut rRo

 O2, CO2 dk ogu] 'kjhj dks jDr dk  

 gheksXyksfcu (Hb) jksx&eqDr FkDdk

 jDr dks yky djus esa cukus esa

 jax nsrk gSA lgk;d lgk;d

jDr okfgdk

/keuh

O vkWDlho`Gr #f/kj dks ‚n; ls 'kjhj osG  
    fofHkUUk vaxksa rd ys tkrh gSA viokn  
     iqG∂iqGl&/keuhA

O  /keuh dh fHkfŸk eksVh o vf/kd yphyh  
     gksrh gSA

O okYo ugha gksrsA

O ;s lrgh ugha gksrh] mŸkdksa osG uhps ikbZ  
    tkrh gSaA (Deep seated)

f'kjk

O  f'kjk,a fofHkUu vaxksa ls vukWDlho`Gr #f/kj  
   ,d= djosG okil ‚n; esa ykrh gSaA  
      viokn iqG∂iqGl&f'kjk

O  f'kjk dh fHkfŸk de eksVh o de yphyh        
     gksrh gSA

O okYo gksrs gSaA

O ;s lrgh gksrh gSaA (Superficial)
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fp= % ekuo 'kjhj esa #f/kj ifjlapj.k n'kkZus osG fy, js[kkfp=

O  ekuo ‚n; ,d iEi dh rjg gksrk gS tks lkjs 'kjhj esa #f/kj dk ifjlapj.k djrk gSA

O  vfyan dh vis{kk fuy; dh is'kh; fHkfŸk eksVh gksrh gS D;ksafd fuy; dks iwjs 'kjhj esa 

 vf/kd jDrpki ls #f/kj Hkstuk gksrk gSA

fp= % ekuo ‚n; dh vuqizLFk dkV

‚n; esa mifLFkr okYo #f/kj izokg dks mYVh fn'kk esa jksduk lqfuf'pr djrs gSaA

ylhdk % ,d rjy mŸkd gS] tks #f/kj IykTek dh rjg gh gS_ ysfdu blesa vYiek=k esa izksVhu gksrs gSaA 
ylhdk ogu esa lgk;rk djrk gSA

ikniksa esa ifjogu

tkbye                            ∂yks,e
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tkbye % ikni ra= dk ,d vo;o gS] tks e`nk ls izkIr ty vkSj [kfut yo.kksa dk ogu djrk gS tcfd 
∂yks,e ifŸk;ksa }kjk izdk'k la'ysf"kr mRiknksa dks ikS/ks osG vU; Hkkxksa rd ogu djrk gSA

tM+ o e`nk osG e/; vk;u lknz.k esa varj osG pyrs ty e`nk ls tM+ksa esa izos'k dj tkrk gS rFkk blh osG 
lkFk ,d ty LraHk fuekZ.k gks tkrk gS] tks fd ty dks yxkrkj mGij dh vksj /kosGyrk gSA ;gh nkc ty dks 
mG°ps o`{k osG fofHkUUk Hkkxksa rd igqpkrk gSA

;gh ty ikni osG ok;oh; Hkkxksa }kjk ok"i osG :i esa okrkoj.k esa foyhu gks tkrk gS] ;g izde 
ok"iksRltZu dgykrk gSA

bl izde }kjk ikS/kksa dks fuEu :i ls lgk;rk feyrh gSA

O  ty osG vo'kks"k.k ,oa tM+ ls ifŸk;ksa rd ty rFkk foys; [kfut yo.kksa osG mifjeq[kh 

 xfr esa lgk;dA

O  ikS/kksa esa rki fu;eu esa Hkh lgk;d gSA

Hkkstu rFkk nwljs inkFkks± dk LFkkukarj.k (ikS/kksa esa)

O  izdk'k la'ys"k.k osG foys; mRiknksa dk ogu LFkkukarj.k dgykrk gSA tks fd ∂yks,e mGrd }kjk 

 gksrk gSA

O  LFkkukarj.k ifŸk;ksa ls ikS/kksa osG 'ks"k Hkkxksa esa mifjeq[kh rFkk v/kkseq[kh nksuksa fn'kkvksa esa gksrk gSA

O  ∂yks,e }kjk LFkkukrj.k mGtkZ osG iz;ksx ls iwjk gksrk gSA vr% lqozGkst ∂yks,e mGre esa ,-Vh-ih- 

 mGtkZ ls ijklj.k cy }kjk LFkkukarfjr gksrk gSA

ekuo esa mRltZu

og tSo izde ftlesa thoksa esa mikip;h fozG;kvksa esa tfur gkfudkjd ukbV™kstu ;qDr inkFkks± dk fu"dklu 
gksrk gS] mRltZu dgykrk gSA

,d dksf'kdh; tho bu vif'k"V inkFkks± dks 'kjhj dh lrg ls ty esa folfjr dj nsrs gSaA

ekuo mRltZu ra= esa mifLkFkr vax fuEu izdkj osG gSaµ

(1) ,d tksM+k o`Dd (Kidney)

(2) ,d tksM+k ew=okfguh (Ureter)

(3) ,d ew=k'k; (Bladder)

(4) ,d ew= ekxZ (Urethera)
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O  o`Dd esa ew= cuus osG ckn ew=okfguh ls gksrk gqvk ew=k'k; esa ,df=r gksrk gSA

O  ew= cuus dk mn~ns'; #f/kj esa ls oT;Z (gkfudkjd vif'k"V) inkFkks± dks Nkudj ckgj djuk gSA

o`Dd esa ew= fuekZ.k izfozG;k

o`Dd dh lajpukRed o fozG;kRed bdkbZ o`Ddk.kq (Nephron) dgykrh gSA o`Ddk.kq osG eq[; Hkkx bl 
izdkj gSaA

1. dksf'kdk xqPN (Xykses#yl) % ;g iryh fHkfŸk okyk #f/kj dksf'kdkvksa dk xqPNk gksrk gSA

2.  ckseu laiqV

3.  ufydkdkj Hkkx

4.  laxzkgd okfguh

o`Dd esa mRltZu dh fozG;kfof/k

fp= % o`Ddk.kq dh jpuk

1.  dksf'kdk xqPN fuL;anu % tc o`Dd&/keuh dh 'kk[kk o`Ddk.kq esa izos'k djrh gS] rc ty] yo.k]  
 Xywdkst] vehuksa vEy o vU; ukbV™kstuh vif'k"V inkFkZ] dksf'kdk xqPN esa ls Nudj okseu laiqV  
 esa vk tkrs gSaA

2.  o.kkZRed iqu % vo'kks"k.k % o`Ddk.kq osG ufydkdkj Hkkx esa] 'kjhj osG fy, mi;ksxh inkFkks±] tSls  
 Xywdkst] vehuks vEy] yo.k o ty dk iqu% vo'kks"k.k gksrk gSA

3. ufydk lzko.k % ;wfj;k] vfrfjDr ty o yo.k tSls mRlthZ inkFkZ o`Ddk.kq osG ufydkdkj Hkkx  
 osG vafre fLkjs esa jg tkrs gSa o ew= dk fuekZ.k djrs gSaA ogka ls ew= laxzkgd okfguh o ew=okfguh  
 ls gksrk gqvk ew=k'k; esa vLFkk;h :i ls laxzfgr jgrk gS rFkk ew=k'k; osG nkc }kjk ew=ekxZ ls  
 ckgj fudyrk gSA
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o`Gf=e o`Dd (Artificial Kidney)

o`Gf=e o`Dd (viksgu) % ;g ,d ,slh ;qfDr gS ftlosG }kjk jksfx;ksa osG #f/kj esa ls o`Gf=e o`Dd dh enn 
ls ukbV™kstu ;qDr vif'k"V inkFkks± dk fu"dklu fd;k tkrk gSA

izk; % ,d LoLFk O;Ld esa izfrfnu 180 yhVj vkjafHkd fuL;anu o`Dd esa gksrk gSA ftlesa ls mRlftZr ew= 
dk vk;ru 1-2 yhVj gSA 'ks"k fuL;anu o`Ddufydkvksa esa iquvo'kksf"kr gks tkrk gSA

ikni esa mRltZu

O  ok"iksRltZu izfozG;k }kjk ikni vfrfjDr ty ls NqVdkjk ikrs gSaA

O  cgqr ls ikni vif'k"V inkFkZ  dksf'kdh; fjfDrdk esa lafpr jgrs gSaA

O  vU; vif'k"V inkFkZ (mRikn) jsftu rFkk xksan osG :i esa iqjkus tkbye esa lafpr jgrs gSaA

O  ikni oqGN vif'k"V inkFkks± dks vius vklikl e`nk esa mRlftZr djrs gSaA

iz'ukoyh

vfr y?kqmÙkjh; iz'u (1 Mark)

 1. Loiks"kh vkSj fo"keiks"kh iks"k.k esa varj Li"V djksA

 2. tkbye dks ;fn ikS/kksa ls gVk fn;k tk, rks D;k gksxk \

 3. Hkkstu osG ikpu esa ykj dh D;k Hkwfedk gS \

 4.  ikS/kksa esa [kfut inkFkks± vkSj ikuh osG ifjogu osG fy, fo'ks"k mGrd dk uke fy[kksA

 5.  beYlhdj.k D;k gS \

 6.  dkSu&lk ikni o.kZd lw;Z osG izdk'k dks vo'kksf"kr djrk gS \

 7.  euq"; esa lcls cM+h /keuh dk uke crkb,A

 8.  ok"iksRltZu dh ifjHkk"kk fy[ksaA

 9.  xqnsZ osG fozG;kRed vkSj lajpukRed bdkbZ dk uke crkb,A

 10.  vEy dk vkek'k; esa D;k dk;Z gS \

y?kq mÙkjh; iz'u (2 Marks)

 1.  {kqnzka= Hkkstu ikpu osG fy, fdl izdkj ls dk;Z djrh gS \

 2.  ja/kz D;k gS\ fp= }kjk o.kZu djksA
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 3.  var%'olu vkSj mPNolu esa varj Li"V djksA

 4.  izdk'k la'ys"k.k osG nkSjku gksus okyh fofHkUu ?kVukvksa dk o.kZu dhft,A

 5. ;fn ikS/ks dks i;kZIr ikuh fey jgk gS] rks ok"iksrltZu }kjk tks ikuh fudy tkrk gS] mldh iwfrZ oSGls 

gksrh gS\

 6. 'kkdkgkjh i'kqvksa dh {kqnzkar] ekalkgjh dh vis{kk cM+h D;ksa gksrh gS \

 7. #f/kj vo;oksa osG dk;Z fy[ksaA

 8.  Xywdkst osG fo[kaMu osG fuEu nks iFkksa dk izokg vkjs[k cuk,°A

  (i)  vkWDlhtu dh mifLkFkfr esa

  (ii) vkWDlhtu osG vHkko esa

 9.  vR;f/kd 'kjhfjd O;k;ke osG ckn gekjh ekalisf'k;ksa esa ozSGEi D;ksa iM+ tkrs gSa \

 10. ,d O;fDr ftldk ghekXyksfcu dkmGaV 7g/dl (lkekU; jsat osG de) gS] mls lkal ysus esa rdyhQ D;ksa 

gksrh gS\

y?kq mÙkjh; iz'u (3 Marks)

 1.  ‚n; ls vaxksa rd vkSj vaxksa ls okfIkl ‚n; esa jDr ifjlapj.k (nksgjs ifjlapj.k) dk o.kZu dhft,A

 2.  ikniksa }kjk viuk, x, mRltZu osG fofHkUUk rjhdksa dh O;k[;k djsaA

 3. (i) ‚n; esa okYo (dikV) dh Hkwfedk crkb,A

  (ii) if{k;ksa o Lru/kkjh thoksa esa vkWDlho`Gr o vukWDlho`Gr jDr dks vyx j[kuk D;ksa vko';d gS \

 4.  fuEu osG dkj.k crk,°A

  (i)  /keuh dh fHkfŸk eksVh gksrh gSA

  (ii)  f'kjk dh fHkfŸk iryh gksrh gSA

  (iii) f'kjkvksa esa okYo (dikV) gksrs gSaA

nh?kZ mÙkjh; iz'u (5 Marks)

 1. ;fn vki jksVh osG xzkl dks nsj rd pckrs jgsa rks mldk Lokn ehBk gks tkrk gS] D;ksa \

 2. 'olu pozG osG le; iqG∂iqGl esa ok;q dk vof'k"V vk;ru jgus dk D;k ykHk gS\ le>kb;s \

 3.  tUrqvksa dh vis{kk ikS/kksa dh mtkZ vko';drk vR;Ur de gksrh gSA D;ksa \
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 4. ,d o`Ddk.kq dk ukeafdr fp= cuk,°A ekuo o`Dd esa ew= fuekZ.k dh izfozG;k le>kb,A

 5.  ekuo 'olu ra= dk fp= cukdj fuEu Hkkxksa dks ukekafdr dhft,A

  (i) daB    (ii) 'okluyh

  (iii) 'oluh    (iv) iqG∂iqGl

 6.  xeys esa yxs ,d LoLFk ikS/ks dh ifŸk;ks ij oslyhu yxk nhA D;k ;g ikS/kk dkQh le; rd LoLFk jg 

losGxk\ dkj.k lfgr mŸkj nhft,A

nh?kZ mÙkjh; iz'uksa osG gy

 1.  Lokn ehBk gks tk,xk] D;ksafd ykj eaM tfVy v.kq dks 'koZGjk esa [kafMr dj nsrk gSA

 2.  iqG∂iqGl lnSo ok;q o vof'k"V vk;ru j[krs gSa ftlls vkWDlhtu osG vo'kks"k.k rFkk dkcZu  

MkbvkWDlkbM osG ekspu osG fy, i;kZIr le; fey losGA

 3.  ikS/kksa dh mtkZ vko';drk vR;Ur de gksrh gS D;ksafd muesa izozGe de tfVy gSa vkSj mGtkZ dh 

vko';drk,° izdk'k la'ys"k.k }kjk iwjh gksrh gSaA

 4.  fn, x, fp= dks ns[ksaA

 5.  fn, x, fp= dks ns[ksaA

 6.  ugha] D;ksafd oSlyhu iŸkh dh lrg ij fo|eku lw{e fNnzksa dks can dj nsxh ftlls izdk'k la'ys"k.k osG 

fy, xSlksa dk vknku&iznku ugha gks ik,xkA

q q
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O  lHkh ltho vius i;kZoj.k esa gks jgs ifjorZuksa osG vuq:i vuqfozG;k djrs gSaA

O  i;kZoj.k esa gks jgs ;s ifjorZu ftlosG vuq:i ltho vuqfozG;k djrs gSa] mn~nhiu dgykrk gSA tSls  
 fd izdk'k] mG"ek] BaMk] /ofu] lqxa/k] Li'kZ vkfnA

O  ikS/ks ,oa tUrq vyx&vyx izdkj ls mn~nhiu osG izfr vuqfozG;k djrs gSaA

tarqvksa esa fu;a=.k ,oa leUo; %

;g lHkh tarqvksa esa nks eq[; ra=ksa }kjk fd;k tkrk gSµ

(a)  raf=dk ra=

(b)  var%lzkoh ra=

raf=dk ra=

O  fu;a=.k ,oa leUo; raf=dk ,oa is'kh; mŸkd }kjk iznku fd;k tkrk gSA

O  raf=dk ra= raf=dk dksf'kdkvksa ;k U;wjkWu osG ,d laxfBr tky dk cuk gksrk gS vkSj ;g lwpukvksa dks  
 fo|qr vkosx osG }kjk 'kjhj osG ,d Hkkx ls nwljs Hkkx rd ys tkrk gSA

xzkgh (Receptors) : xzkgh raf=dk dksf'kdk osG fof'k"Vho`Gr fLkjs gksrs gSa] tks okrkoj.k ls lwpukvksa dk irk 
yxkrs gSaA ;s xzkgh gekjh KkusfUnz;ksa esa fLFkr gksrs gSaA

(a) dku % O  lquuk

   O 'kjhj dk larqyu

(b) vk°[k % O  izdk'kxzkgh

   O  ns[kuk

(c) Ropk % O  rkixzkgh

   O  xeZ ,oa BaMk

   O  Li'kZ
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(d) ukd %  O ?kzk.kxzkgh

   O  xa/k dk irk yxkuk

(e) thHk % O  jl laosnh xzkgh 

   O  Lokn dk irk yxkuk

raf=dk dksf'kdk (U;wjkWu) % ;g raf=dk ra= dh lajpukRed ,oa fozG;kRed bdkbZ gSA

raf=dk dksf'kdk (U;wjkWu) osG Hkkx %

(a)  nzqfedk % dksf'kdk dk; ls fudyus okyh /kkxs tSlh lajpuk,°] tks lwpuk izkIr djrh gSaA

(b)  dksf'kdk dk; % izkIr dh xbZ lwpuk fo|qr vkosx osG :i esa pyrh gSA

(c)  raf=dk{k (,DlkWu) % ;g lwpuk osG fo|qr vkosx dks] dksf'kdk dk; ls nwljh U;wjkWu dh nzqfedk rd  
 igq°pkrk gSA

varxzZFku (fLkusIl) % ;g raf=dk osG vafre fLkjs ,oa vxyh raf=dk dksf'kdk osG nzqfedk osG e/; dk fjDr 
LFkku gSA ;gk° fo|qr vkosx dks jklk;fud laosGr esa cnyk tkrk gS ftlls ;g vkxs lapfjr gks losGA

izfrorhZ fozG;k % fdlh mn~nhiu osG izfr rst o vpkud dh xbZ vuqfozG;k izfrorhZ fozG;k dgykrh gSA 

mnkgj.k % fdlh xeZ oLrq dks Nwus ij gkFk dks ihNs gVk ysukA

izfrorhZ pki % izfrorhZ fozG;k osG nkSjku fo|qr vkosx ftl iFk ij pyrs gSa] mls izfrorhZ pki dgrs gSaA

  mn~nhiu          xzkgh vax 

    m"ek           (Ropk)

           es#jTtq

vuqfozG;k gkFk ihNs gVk ysuk  dk;Zdj vax (is'kh)
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vuqfozG;k % ;g rhu izdkj dh gksrh gS %

(i)  ,sfPNd % vxzefLr"d }kjk fu;af=r dh tkrh gSA

 mnkgj.k % cksyuk] fy[kuk

(ii)  vuSfPNd % e/; ,oa i'pefLr"d }kjk fu;af=r dh tkrh gSA

 mnkgj.k % 'olu] fny dk /kM+duk

(iii)   izfrorhZ fozG;k % es#jTtq }kjk fu;af=r dh tkrh gSA

 mnkgj.k % xeZ oLrq Nwus ij gkFk dks gVk ysukA

izfrorhZ fozG;k dh vko';drk % oqGN ifjfLFkfr;ksa esa tSls xeZ oLrq Nwus ij] iSuh oLrq pqHkus ij vkfn 
gesa rqjar fozG;k djuh gksrh gS oUkkZ gekjs 'kjhj dks {kfr igq°p ldrh gSA ;gk° vuqfozG;k efLr"d osG LFkku ij 
es#jTtw ls mRiUu gksrh gS] tks tYnh gksrh gSA

ekuo raf=dk ra=

   osGUnzh; raf=dk ra=   ifj/kh; raf=dk ra=
                 (CNS)            (PNS)

 efLr"d    es#jTtq  diky raf=dk          es# raf=dk

         (efLr"d ls fudyrh gS)      (es#jTtq ls fudyrh gS)

ekuo efLr"d
efLr"d lHkh fozG;kvksa osG leUo; dk osGUnz gSA blosG rhu eq[; Hkkx gSA

(a) vxzefLr"d (b) e/;efLr"d  (c) i'pefLr"d

(a)  vxzefLr"d % ;g efLr"d dk lcls vf/kd tfVy ,oa fof'k"V Hkkx gSA ;g izefLr"d gSA

dk;Z %

(i)  efLr"d dk eq[; lkspus okyk HkkxA

(ii)  ,sfPNd dk;ks± dks fu;af=r djrk gSA

(iii)  lwpukvksa dks ;kn j[kukA 
(iv)  'kjhj osG fofHkUu fgLlksa ls lwpukvksa dks ,df=r djuk ,oa mudk lek;kstu djukA

(v)  Hkw[k ls lacaf/kr osGUnzA

(b)  e/;efLr"d % vuSfPNd fozG;kvksa dks fu;af=r djukA

 tSls & iqryh osG vkdkj esa ifjorZuA fLkj] xnZu vkfn dh izfrorhZ fozG;kA

(c)  i'pefLr"d % blosG rhu Hkkx gSa %
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(i)  vuqefLr"d % 'kjhj dh lafLFkfr rFkk larqyu cukuk] ,sfPNd fozG;kvksa dh ifj'kqfº] mnkgj.k % iSu  
 mBkukA

(ii)  esMqyk % vuSfPNd dk;ks± dk fu;a=.k tSls&jDrpki] oeu vkfnA

(iii)  ikWUl % vuSfPNd fozG;kvksa tSls 'olu dk fu;a=.kA

efLr"d ,oa es:jTtq dh lqj{kk

(a)  efLr"d % efLr"d ,d gfM~M;ksa osG ckWDl esa vofLFkr gksrk gSA ckWDl osG vUnj rjyiwfjr xqCckjs  
 esa efLr"d gksrk gS tks iz?kkr vo'kks"kd dk dk;Z djrk gSA

(b)  es#jTtq % es#jTtq dh lqj{kk d'ks#dnaM ;k jh<+ dh gM~Mh djrh gSA

raf=dk mGÙkd ,oa is'kh mGRkd osG chp leUo;

  Kkusanzh   laosnh raf=dk  osGanzh; raf=dk ra=
        lwpuk izkIr o lalkf/kr djuk
 mn~~nhiu      fu.kZ; djuk  
        vuqfozG;k mRiUu djuk
         izsjd raf=dk

 is'kh laoqGpu     is'kh mGŸkd

   vuqfozG;k     izksVhu dks iqu% O;ofLFkr djuk

fo|qr laosGr ;k raf=dk ra= dh lhek,¡ %
(i)  fo|qr laosx osGoy mu dksf'kdkvksa rd igq°p ldrk gS] tks raf=dk ra= ls tqM+h gSaA
(ii)  ,d ckj fo|qr vkosx mRiUu djus osG ckn dksf'kdk] u;k vkosx mRiUUk djus ls igys] viuh dk;Zfof/k  

 lqpk# djus osG fy, le; ysrh gSA vr% dksf'kdk yxkrkj vkosx mRiUUk ugha dj ldrhA
(iii)  ikS/kksa esa dksbZ raf=dk ra= ugha gksrkA
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jklk;fud lapj.k % fo|qr lapj.k dh lhekvksa dks nwj djus osG fy, jklk;fud lajp.k dk mi;ksx 
'kq: gqvkA

ikS/kksa esa leUo;

ikS/kksa esa xfr % (i) o`fº dk xfr ij fuHkZj u gksukA (ii) o`fº ij fuHkZj xfrA

(i)  mn~nhiu osG fy, rRdky vuqfozG;k %

 O o`fº ij fuHkZj u gksukA

 O ikS/ks fo|qr&jklk;fud lk/ku dk mi;ksx dj lwpukvksa dks ,d dksf'kdk ls nwljh dksf'kdk rd  
  igq°pkrs gSaA

 O dksf'kdk vius vUnj mifLFkr ikuh dh ek=k dks ifjofrZr dj] xfr mRiUu djrh gS ftlls  
  dksf'kdk iwGy ;k fLkoqGM+ tkrh gSA

mnkgj.k % Nwus ij NqbZ&eqbZ ikS/ks dh ifŸk;ksa dk fLkoqGM+ukA

(ii)  o`fº osG dkj.k xfr % ;s fnf'kd ;k vuqorZu xfr;k°] mn~nhiu osG dkj.k gksrh gSA

 O izrku % izrku dk og Hkkx tks oLrq ls nwj gksrk gS] oLrq osG ikl okys Hkkx dh rqyuk esa rsth ls  
  xfr djrk gS ftlls izrku oLrq osG pkjksa rjQ fyiV tkrh gSA

 O izdk'kkuqorZu % izdk'k dh rjQ xfrA

 O xq#RokuqorZu % i`Foh dh rjQ ;k nwj xfrA

 O jklk;ukuqorZu % ijkx uyh dh vaMk'k; dh rjQ xfrA

 O tykuqorZu % ikuh dh rjQ tM+ksa dh xfrA

 ikni gkWeksZu % ;s oks jlk;u gS tks ikS/kksa fd o`fº] fodkl o vuqfozG;k dk leUo; djrs gSaA

eq[; ikni gkWeksZu gSa %

(a)  vkWfDlu %  O 'kk[kkvksa osG vxzHkkx ij curk gSA

   O  dksf'kdk dh yEckbZ esa o`fºA

   O  izdk'kkuqorZu esa lgk;dA

(b) ftCcsjsfyu %  O  rus dh o`fº esa lgk;dA

(c) lkbVksdkbfuu %  O  dksf'kdk foHkktu rhoz djrk gSA

   O  Qy o cht esa vf/kd ek=k esa ik;k tkrk gSA

(d) ,fClfLkd vEy %  O  o`fº laneuA

   O  ifŸk;ksa dk eqj>kukA

   O  ruko gkWeksZuA
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tarqvksa esa gkWeksZu

gkWeksZu % ;s oks jlk;u gS tks tarqvksa dh fozG;kvksa] fodkl ,oa o`fº dk leUo; djrs gSaA

var%lzkoh xzfUFk % ;s oks xazfFk;k° gSa tks vius mRikn jDr esa lzkfor djrh gSa] tks gkWeksZu dgykrs gSaA

gkWeksZu] var%lzkoh xzafFk;ka ,oa muosG dk;Z %

ozG- l- gkWeksZu xzafFk LFkku dk;Z
1. Fkk;jkWfDlu voVqxazfFk xjnu esa dkcksZgkbM™sV] izksVhu o 

olk dk mikip;
2. o`fº gkWeksZu ih;w"k xazfFk (ekLVj 

xzafFk)
efLr"d esa o`fº o fodkl dk 

fu;a=.k
3. ,M™huyhu vf/ko`Dd o`Dd (Kidney) osG 

mGij
B.P.] ‚n; dh /kM+du 
vkfn dk fu;a=.k  
vkikrdky esa

4. balqfyu vXU;k'k; mnj osG uhps jDr esa 'koZGjk dh ek=k 
dk fu;a=.k

5. fyax gkWeksZu 

VsLVksLVsjksu (uj esa) 

,LV™kstu eknk esa

o`"k.k

vaMk'k;

isV dk fupyk fgLlk ;kSoukjaHk ls lacaf/kr  
ifjorZu (ySafxd  
ifjiDork)

vk;ksMhu ;qDr ued vko';d gS %

voVqxzafFk (FkkW;jkWbM xzafFk) dks Fkk;jkWfDlu gkWeksZu cukus osG fy, vk;ksMhu dh vko';drk gksrh gSA 

Fkk;jkWfDlu dkcksZgkbM™sV] olk rFkk izksVhu osG mikip; dk fu;a=.k djrk gS ftlls 'kjhj dh larqfyr o`fº gks 

losGA vr% voVqxazfFk osG lgh :i ls dk;Z djus osG fy, vk;ksMhu dh vko';drk gksrh gSA vk;ksMhu dh 

deh ls xyk iwGy tkrk gS] ftls xkW;Vj chekjh dgrs gSaA

e/kqesg (Mk;fcVht) % bl chekjh esa jDr esa 'koZGjk dk Lrj c<+ tkrk gSA

dkj.k % vXU;k'k; xzafFk }kjk lzkfor balqfyu gkWeksZu dh deh osG dkj.k gksrk gSA balqfyu jDr esa 'koZGjk 

osG Lrj dks fu;af=r djrk gSA

funku (mipkj) % balqfyu gkWeksZu dk batsD'kuA

iquHkZj.k fozG;kfof/k % gkWeksZu dk vf/kd ;k de ek=k esa lzkfor gksuk gekjs 'kjhj ij gkfudkjd izHkko 

Mkyrk gSA iquHkZj.k fozG;kfof/k ;g lqfuf'pr djrh gS fd gkWeksZu lgh ek=k esa rFkk lgh le; ij lzkfor gksA

mnkgj.k osG fy, % jDr esa 'koZGjk osG fu;a=.k dh fof/kA
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jDr esa 'koZGjk dh ek=k dk c<+uk

↓
vXU;k'k; }kjk lalwfpr djuk

↓
balqfyu dk lzko gksuk

↓
jDr 'koZGjk dh ek=k dk ?kVuk

↓
vXU;k'k; }kjk balqfyu u cukuk

iz'ukoyh

vfry?kqÙkjh; iz'u (1 Mark)

1. ikS/kksa esa vkWDlhu dgk° la'ysf"kr gksrk gS \

2. dkSu&lh xzafFk ekLVj xzafFk dgykrh gS \

3. jDr esa 'koZGjk dh ek=k dks fu;af=r djus okys gkWeksZu dk uke crkvksA

4. varxz±Fku (fLkusIl) D;k gS \

5. vuqorZu xfr;k° D;k gSa \

6. efLr"d dk dkSu&lk Hkkx gekjs 'kjhj esa lafLFkfr rFkk larqyu osG fy, mŸkjnk;h gS \

7. dkSu&lk gkWeksZu ikS/kksa esa laneu dk izHkko mŸiUu djrk gS \

8. izdk'kkuqorZu D;k gS \

9. osGanzh; raf=dk ra= osG ?kVd dkSu ls gSa \

10. varxzZFku ij D;k gksrk gS \

cU
n 

d
jks

iqu
HkZ
j.

k H
kst

uk
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y?kqmÙkjh; iz'u (2 Marks)

1. raf=dk dksf'kdk (U;wjkWu) dk ukekafdr fp= cukvksA

2. izfrorhZ pki D;k gS\ mnkgj.k lfgr le>kvksA

3. e/kqesg gksus dk D;k dkj.k gS\ bls oSGls fu;af=r fd;k tk ldrk gS \

4. vk;ksMhu ;qDr ued [kkus dh lykg D;ksa nh tkrh gS \

5. laosnh rFkk izsjd raf=dk D;k gS\ muosG dk;Z fy[ksA

6. ,fClfLkd vEy dks ruko gkWeksZu D;ksa dgrs gSa \

7. fu;a=.k ,oa leUo; ra= dh D;k vko';drk gS \

y?kqÙkjh; iz'u (3 Marks)

1. ikni gkWeksZu D;k gSa\ ikS/kksa esa o`fº djus okys ,d ikni gkeksZu dk uke crkvksA

2. ikS/kksa esa vuqorZu xfr;ksa dk D;k egŸo gS \ fdUgha nks izdkj dh vuqorZu xfr;ksa osG ckjs esa crkvksA

4. gekjs 'kjhj esa fdl gkWeksZu dks vkikrdkyhu gkWeksZu dgk tkrk gS \

5. gekjs 'kjhj esa xzkgh dgk° ij mifLFkr gSa \ muosG D;k dk;Z gSa \

nh?kZmÙkjh; iz'u (5 Marks) 

1. ekuo efLr"d dk ukekafdr fp= cukvks rFkk blosG fofHkUUk Hkkxksa dk dk;Z Hkh fy[kksA

2. gkWeksZu D;k gS\ tUrq gkeksZu ls lacaf/kr xzafFk rFkk mlosG dk;Z crkvksA

3. iquHkZj.k fozG;kfof/k D;k gS\ ,d mnkgj.k dh lgk;rk ls le>kvksA

4. (i) efLr"d ,oa es#jTtq dks oSGls lqj{kk iznku dh x;h gS \

    (ii) ekuo raf=dk ra= osG fofHkUu Hkkxksa osG ckjs esa crkvksA

    (iii) raf=dk ra= dh lhekvksa osG ckjs esa crkvksA
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nh?kZ mÙkjh; iz'uksa osG gy

1. fn, x, fp= dks ns[ksa %

    (i) vxzefLr"d (ii) e/;efLr"d (iii) i'p efLr"d

2. gkeksZu % os jklk;fud inkFkZ tks vUr%lzkoh xzafFk;ksa }kjk lw{e ek=k esa lzkfor gksrs gSaA

xzkfUFk lzkfor gkWeksZu dk;Z
(i) FkkbjkbM Fkk;jkfDlu o`fº rFkk vip; fozG;kvksa 

dk fu;a=.k
(ii) vXU;k'k; balqfyu jDr esa 'koZGjk dh ek=k dk 

fu;a=.k

3. iquHkZj.k fozG;kfof/k % gkeksZu osG lgh le; o lgh ek=k esa lzko dks fu;af=r djukA

mnkgj.k % jDr esa 'koZGjk dh ek=k dk c<+uk] vXU;k'k; }kjk lalwfpr djuk] bUlqfyu dh vf/kd ek=k 
dk lzkfor gksukA

4. (i) efLr"d & [kksiM+h esa_ es#jTtq&d'ks#n.M

    (ii) efLr"d] es#jTtq] raf=dk ra=

ewY;ijd iz'u 

jkgqy dh pkph eksVkis ls xzLr gSA mUgsa feBkbZ o tad iwGM [kkus dk cgqr 'kkSd gSA mUgsa cgqr  
vf/kd I;kl yxrh gS rFkk ckj&ckj ew= R;kx djuk iM+rk gSA jkgqy us mUgsa MkDVj osG ikl tkus dh 
lykg nh MkWDVj us mUgsa ehBk u [kkus rFkk O;k;ke djus dh lykg nh rFkk oqGN nokbZ;ksa dk lsou Hkh 
crk;kA jkgqy us MkDVj }kjk crkbZ xbZ ckrksa dk ikyu djus esa mudh lgk;rk dhA

vc fuEu iz'uksa dk mŸkj nsa%

(i) mUgsa dkSu&lh chekjh gS\ ml chekjh osG fy, mŸkjnk;h gkWeksZu dk uke crkvksA

(ii) jkgqy us dkSu&ls ewY; n'kkZ, \
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O  vkos'k & vkos'k ijek.kq dk ,d ewy d.k gksrk gSA ;g /kukRed Hkh gks ldrk gS vkSj Ω.kkRed  
 HkhA

O  leku vkos'k ,d&nwljs dks izfrdf"kZr djrs gSaA

O  vleku vkos'k ,d&nwljs dks vkdf"kZr djrs gSaA

 owGykWe (c) vkos'k dk SI ek=d gSA

 1 owGykWe vkos'k = 6 × 1018 bysDV™kuksa ij mifLFkr vkos'k

 1 bysDV™kWu ij vkos'k = 1.6 × 10–19C (Ω.kkRed vkos'k)
 Q = ne

 Q = oqGy vkos'k

 n = bysDV™kWuksa dh la[;k

 e = ,d bysDV™kWu ij vkos'k

fo|qr /kkjk I . vkos'k osG izokfgr gksus dh nj dks fo|qr /kkjk dgrs gSaA

fo|qr /kkjk = vkos'k
le;

I = Q
t

/kkjk dk SI ek=d = ,sfEi;j (A)

1A = 
1C
1S  = 

1 
1 
owGyke
lds aM  

1m A = 1 fefy ,sfEi;j & 10–3A

1µA = 1 ekbozGks ,sfEi;j = 10–6A
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fo|qr /kkjk dks ,sehVj }kjk ekik tkrk gSA

izrhd %

O ,sehVj dk izfrjks/k de gksrk gS rFkk ges'kk Js.kh ozGe esa tqM+rk gSA

O  fo|qr /kkjk dh fn'kk bysDV™kWu osG izokfgr gksus dh fn'kk osG foijhr ekuh tkrh gSA D;ksafd ftl  
 le; fo|qr dh ifj?kVuk dk loZizFke izs{k.k fd;k Fkk bysDV™kuksa osG ckjs esa dksbZ tkudkjh ugha  
 Fkh vr% fo|qr /kkjk dks /kukos'kksa dk izokg ekuk x;kA

O  foHkokarj (V) : ,dkad vkos'k dks ,d fcanq ls nwljs fcanq rd ykus esa fd;k x;k dk;ZA

 V =  SI ek=d = oksYV (V)

O  1 oksYV % tc 1 owGykWe vkos'k dks ykus osG fy, 1 twy dk dk;Z gksrk gS rks foHkokarj 1 oksYV  
 dgykrk gSA

 1V = 1JC–1

O  oksYV ehVj % foHkokarj dks ekius dh ;qfDr bldk izfrjks/k T;knk gksrk gS rFkk ges'kk ik'oZozGe esa  
 tqM+rk gSA

 oksYV ehVj dk izrhd % 
O  lsy % ;g ,d ljy ;qfDr gS tks foHkokarj dks cuk, j[krh gSA
O  fo|qr /kkjk ges'kk mPp foHkokarj ls fuEu foHkokarj dh rjQ izokfgr gksrh gSA
O  fo|qr ifji; esa lkekU;r% mi;ksx gksus okys oqGN vo;oksa osG izrhd %

ozG- la-                  vo;o             izrhd

 1. fo|qr lsy     

 2. cSVjh vFkok lsyksa dk la;kstu  

 3. ([kqyh) Iyx oqaGth vFkok fLop  

 4. (can) Iyx oqaGth vFkok fLop  

 5. rkj laf/k     

 6. (fcuk laf/k osG) rkj ozGkWfLkax  

 7. fo|qr cYc     

 8. izfrjks/kd     
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 9.  ifjorhZ izfrjks/kd vFkok /kkjk fu;a=d  

 10.  ,sehVj     

 11.  oksYVehVj     

vkse dk fu;e % fdlh fo|qr ifjiFk esa /kkrq osG rkj osG nks fLkjksa osG chp foHkokarj mlesa izokfgr gksus 
okyh fo|qr /kkjk osG lekuqikrh gksrk gS ijUrq rkj dk rkieku leku jguk pkfg,A

V × R
V = IR

R ,d fu;rkad gS ftls rkj dk izfrjks/k dgrs gSaA

O  izfrjks/k % ;g pkyd dk og xq.k gS ftlosG dkj.k og izokfgr gksus okyh /kkjk dk fojks/k djrk gSA

 SI ek=d & vkse (Ω) gSA

  1 vkse = 
1 

1 
okYs V

,fEi;j  

O  tc ifjiFk esa ls 1 ,sfEi;j dh /kkjk izokfgr gks jgh gks rFkk foHkokarj ,d oksYV dk gks rks izfrjks/k  
 1 vkse dgykrk gSA

O /kkjk fu;a=d % ifjiFk esa izfrjks/k dks ifjofrZr djus osG fy, ftl ;qfDr dk mi;ksx fd;k tkrk  
 gS mls /kkjk fu;a=d dgrs gSaA

os dkjd ftu ij ,d pkyd dk izfrjks/k fuHkZj djrk gS %
 (i)  pkyd dh yEckbZ osG lekuqikrh gksrk gSA

 (ii)  vuqizLFk dkV osG {ks=Qy osG O;qRozGekuqikrh gksrk gSA
 (iii)  rkieku osG lekuqikrh gksrk gSA
 (iv) inkFkZ dh i`ozGfr ij Hkh fuHkZj djrk gSA
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O  fo|qr izfrjks/kdrk % 1 ehVj Hkqtk okys ?ku osG foijhr Qydksa esa ls /kkjk xqtjus ij tks izfrjks/k  
 mRiUUk gksrk gS og izfrjks/krk dgykrk gSA

SI ek=d Wm (vkse ehVj) %

O  izfrjks/kdrk pkyd dh yEckbZ o vuqizLFk dkV osG {ks=Qy osG lkFk ugha cnyrh ijUrq rkieku osG  
 lkFk ifjofrZr gksrh gSA

O /kkrqvksa o feJ/kkrqvksa dk izfrjks/kdrk ifjlj & 10–8 – 10–6Ωm

O  feJ /kkrqvksa dh izfrjks/kdrk mudh vo;oh /kkrqvksa ls vis{kko`Gr% vf/kd gksrh gSA

O  feJ /kkrqvksa dk mPp rkieku ij 'kh?kz gh mip;u (ngu) ugha gksrk vr% budk mi;ksx rkiu  
 ;qfDr;ksa esa gksrk gSA

O  rkack o ,sywfefu;e dk mi;ksx fo|qr lajpj.k osG fy, fd;k tkrk gS D;ksafd mudh izfrjks/kdrk  
 de gksrh gSA

izfrjks/kdksa dk Js.kh ozGe la;kstu %

tc nks ;k rhu izfrjks/kdksa dks ,d fLkjs ls nwljk fLkjk feykdj tksM+k tkrk gS rks la;kstu Js.khozGe la;kstu 
dgykrk gSA

Js.khozGe esa oqGy izHkkfor izfrjks/k %

RS = R1 + R2 + R3

izR;sd izfrjks/kd esa ls ,d leku /kkjk izokfgr gksrh gSA

rFkk oqGy foHkokarj = O;f"Vxr izfrjks/kdksa osG foHkokarj dk ;ksxA

V = V1 + V2 + V3

V1 = IR1  V2 = IR2  V3 = IR3

V1 + V2 + V3 = IR1 + IR2 + IR3

V = I(R1 + R2 + R3) (V1 + V2 + V3 = V)
IR = I(R1 + R2 + R3)
R = R1 + R2 + R3
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vr% ,dy rqY; izfrjks/k lcls cMs+ O;fDrxr izfrjks/k ls cM+k gSA

ik'oZozGe esa la;ksftr izfrjks/kd %

ik'oZozGe esa izR;sd izfrjks/kd osG fLkjksa ij foHkokarj mi;ksx fd, x, foHkokarj osG cjkcj gksrk gSA

rFkk oqGy /kkjk izR;sd O;f"Vxr izfrjks/kd esa ls xqtjus okyh /kkjkvksa osG ;ksx osG cjkcj gksrh gSA
    I = I1 + I2 + I3

V
R

 = 
1 2 3

V V V+ +
R R R

 

1
R

 = 
1 2 3

1 1 1+ +
R R R

,dy rqY; izfrjks/k dk O;qRozGe izFkdA
izfrjks/kksa osG O;qRozGeksa osG ;ksx osG cjkcj gksrk gSA

Js.khozGe la;kstu dh rqyuk esa ik'oZozGe la;kstu osG ykHk %
(1)  Js.kh ozGe la;kstu esa tc ,d vo;o [kjkc gks tkr gS rks ifjiFk VwV tkrk gS rFkk dksbZ Hkh vo;o  

 dke ugha djrkA
(2)  vyx&vyx vo;oksa esa vyx&vyx /kkjk dh t:jr gksrh gS] ;g xq.k Js.kh ozGe esa mi;qDr ugha  

 gksrk gS D;ksafd Js.khozGe esa /kkjk ,d tSlh jgrh gSA
(3)  ik'oZozGe la;kstu esa izfrjks/k de gksrk gSA

fo|qr /kkjk dk rkih; izHkko %
;fn ,d fo|qr~ ifjiFk fo'kqº :i ls izfrjks/kd gS rks lzksr dh mGtkZ iw.kZ :i ls mG"ek osG :i esa {kf;r 

gksrh gS] bls fo|qr~ /kkjk dk rkih; izHkko dgrs gSaA
 mGtkZ = 'kfDr × le;

 H = P×t
 H = VIt    P = VI
 H = I2Rt    V = IR

     H = mG"ek mGtkZ
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vr% mRiUu mGtkZ (mG"ek) = I2Rt

twy dk fo|qr~ /kkjk dk rkiu fu;e %

bl fu;e osG vuqlkj % 

(1) fdlh izfrjks/k esa rRiUu m"ek fo|qr~ /kkjk osG oxZ osG lekuqikrh gksrh gSA
(2) izfrjks/k osG lekuqikrh gksrh gSA
(3) fo|qr /kkjk osG izokfgr gksus okys le; osG lekuqikrh gksrh gSA
O  rkiu izHkko ghVj] izsl vkfn esa ok°Nuh; gksrk gS ijUrq dEI;wVj] eksckby vkfn esa  vok°Nuh;  

 gksrk gSA
O  fo|qr cYc esa vf/kdka'k 'kfDr mG"ek osG :i izdV gksrh gS rFkk oqGN Hkkx izdk'k osG :i esa mRlftZr  

 gksrk gSA
O  fo|qr cYc dk rarq VaxLVu dk cuk gksrk gS D;ksafd&
 (1)  ;g mPp rkieku ij mipf;r ugha gksrk gSA
 (2)  bldk xyukad mPp (3380º C) gSA
 (3)  cYcksa esa jklkfud n`f"V ls vfozG; ukbV™kstu rFkk vkxZu xSl Hkjh tkrh gS ftlls rarq dh  

  vk;q esa o`fº gks tkrh gSA
fo|qr 'kfDr % mGtkZ osG miHkqDr gksus dh nj dks 'kfDr dgrs gSaA

izrhd = P P = VI

P = I2R = 
2V

R  

'kfDr dk SI ek=d = okV gSA
1 okV 1 oksYV × 1 ,sfEi;j
mGtkZ dk O;kogkfjd ek=d = fdyksokV ?kaVk
        = Kwh
1 kwh = 3.6 × 106J
1 kwh = fo|qr mGtkZ dh ,d ;wfuV

iz'ukoyh

vfry?kq mÙkjh; iz'u (1 Mark)

 1.  fuEu osG SI ek=d fy[kksA

  (a) fo|qr /kkjk    (b) foHkokarj

  (c) izfrjks/k     (d) miHkqDr fo|qr mGtkZ
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 2.  izfrjks/kdrk dks ifjHkkf"kr djsaA

 3.  /kkjk dks ekius okyk ;a= gSA

 4.  cYo osG fQykesaV (rarq) osG rRo dk uke crkvksA

 5.  izfrjks/kksa osG la;kstu osG izdkj crkvksA

y?kqmÙkjh; iz'u (2 Mark)

 1.  oksYVehVj o ,sehVj ifjiFk esa oSGls tksMs+ tkrs gSa \

 2.  cYo dk rarq mPp xyukad okyk D;ksa gksrk gS \

 3.  ∂;wt dh rkj fo|qr midj.kksa dks oSGls cpkrh gS \

 4.  1 kwh esa fdrus twy gksrs gSa \

 5.  P, I rFkk V esa lEca/k crkvksA

 6.  fdlh pkyd osG izfrjks/k dks izHkkfor djus okys dkjd crkvksA

y?kqmÙkjh; iz'u (3 Marks)

 1.  vkse dk fu;e crkvksA V, I rFkk R osG chp esa lEcU/k O;qRiUu djksA V rFkk I osG chp esa xzkQ 

[khapksA

 2.  twy dk fo|qr /kkjk dk rkiu fu;e D;k gS\ blosG fy, O;atd O;qRiUu djksA

 3.  ;fn fdlh pkyd dh yEckbZ dks nqxuk rFkk eksVkbZ dks vk/kk dj fn;k tk, rks u;k izfrjks/k D;k  

gksxk \

 4.  A rFkk B osG chp esa izHkkfor izfrjks/k fudkyks %

  (i) 

  (ii) 
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  (iii) 

 5.  izdk'kh; rFkk nwljs midj.kksa dks ?kjsyw ifjiFk esa fdl izdkj tksM+uk pkfg, vkSj D;ksa \

nh?kZ mÙkjh; iz'u (5 Marks)

 1.  twy osG rkiu fu;e dk o.kZu djksA fdlh pkyd esa mRiUu mG"ek fdu&fdu dkjdksa ij fuHkZj djrh 
gS \

 2.  uhps fn, x, ifjiFk esa crkvksA

  (a) oqGy izHkkfor izfrjks/k  (b) 4Ω, 2Ω osG fLkjksa ij foHkokarj

 3.  fdlh ifjiFk esa rhu izfrjks/kd 2Ω, 3Ω, 5Ω tqMs gq, gSa] rks crkvks

  (a) vf/kdre izHkkfor izfrjks/kA

  (b) fuEure izHkkfor izfrjks/kA

 4.  fdlh pkyd dk izfrjks/k fdu&fdu dkjdksa ij fuHkZj djrk gS] xf.krh; O;atd fy[kksA izfrjks/kdrk  
dk SI ek=d crkvksA

nh?kZ mÙkjh; iz'uksa osG gy 

 1.  twy osG rkiu dk fu;e % fdlh izfrjks/k esa mRiUu mG"ek fo|qr /kkjk osG oxZ osG lekuqikrh gksrh gSA

  dkjd % (1) fo|qr /kkjk

              (2) le;
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 2.  (a) oqGy izHkkfor izfrjks/k 4 Ω + 2 Ω = 6Ω

  

1
R

 = 1 1+
6 6

 = 2
6
Ω  = 1

3
Ω

  R = 3Ω
  (b) V (across 4 Ω) = IR
  = I × 4 = 4V
  V (across 2 Ω) = IR
  = 1 × 2 = 2V

 3.  (a) R = 10Ω

  (b) R = 30
3T

Ω

ewY; iwjd iz'u

ml jkr fou; vius foKku dh ijh{kk dh rS;kjh dj jgk Fkk] vpkud mlosG dejs dh fctyh pyh 
xbZ mlosG ppsjs HkkbZ oklq us tYnh ls eksckby Qksu dh VkWpZ ls irk fd;k fd ∂;wt dk rkj ty x;k 
gSA mlus psd fd;k rFkk ,d ∂;wt dh rkj txk nhA thou esa nksckjk ls fctyh vk xbZA fou; us oklq 
dk /kU;okn fd;k rFkk viuh rS;kjh tkjh j[khA

1. oklq rFkk fou; us dkSu&dkSu ls ewY; fn[kk, gSa \

2. fo|qr ∂;wt D;k gksrk gS \

3. ,d ∂;wt dh rkj esa vki D;k&D;k xq.k pkgsaxs \
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O  pqEcd og inkFkZ gS tks ykSg rFkk ykSg ;qDr phtksa dks viuh rjQ vkdf"kZr djrh gSA

pqEcd osG xq.k % 

(1)  izR;sd pqEcd osG nks /kzqo gksrs gSaµmŸkjh /kzqo rFkk nf{k.kh /kzqoA

(2)  leku /kzqo ,d&nwljs dks izfrdf"kZr djrs gSaA

(3)  vleku /kzqo ,d&nwljs dks vkdf"kZr djrs gSaA

(4)  Lora= :i ls yVdkbZ gqbZ pqEcd yxHkx mŸkj&nf{k.k fn'kk esa #drh gS] mŸkjh /kzqo mŸkj fn'kk dh  
 vkSj laosGr djrs gq,A

pqEcdh; {ks= % pqEcd osG pkjksa vksj dk og {ks= ftlesa pqEcd osG cy dk lalwpu fd;k tkrk gSA
SI ek=d % VsLyk (Tesla) gSA
pqEcdh; {ks= esa ifjek.k o jkf'k nksuksa gksrs gSaA pqEcdh; {ks= dks fno~Glwpd dh lgk;rk ls le>k;k tk 

ldrk gSA
fno~Glwpd dh lwbZ Lora= yVdh gqbZ ,d NM+ pqEcd gksrh gSA
pqEcdh; {ks= js[kkvksa osG xq.k % {ks=h; js[kk,a mŸkjh /kzqo ls izdV gksrh gSa rFkk nf{k.kh /kzqo ij foyhu 

gks tkrh gSaA
O  {ks= js[kk,a can oozG gksrh gSaA
O  izcy pqEcdh; {ks= esa js[kk,° vis{kko`Gr vf/kd fudV gksrh gSaA
O  nks js[kk,° dgha Hkh ,d&nwljs dks izfrPNsn ugha djrha D;ksafd ;fn os izfrPNsn djrh gSa rks bldk vFkZ  

 gS fd ,d fcanq ij nks fn'kk,° tks laHko ugha gSaA
O  pqEcdh; {ks= dh izcyrk dks {ks= js[kkvksa dh fudVrk dh dksfV n~okjk n'kkZ;k tkrk gSA
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NM+ pqEcd dk pqEcdh; {ks= %

O  gSal fozGf'p;u vkWLVsZM og igyk O;fDr Fkk ftlus irk yxk;k Fkk fd fo|qr /kkjk pqEcdh; {ks=  
 mRiUUk djrh gSA

nf{k.k (nk;k°) gLr vaxq"B fu;e % dYiuk dhft, fd vki vius nkfgus gkFk esa fo|qr /kkjkokgh pkyd 
dks bl izdkj idMs+ gq, gks fd vkidk vaxwBk fo|qr /kkjk dh vksj laosGr djrk gks rks vkidh vxqfy;k° pkyd 
osG pkjksa vksj pqEcdh; {ks= dh fn'kk crk,°xhA

lh/ks pkyd ls fo|qr /kkjk izokfgr gksus osG dkj.k pqEcdh; {ks= %
O  pqEcdh; {ks= pkyd osG gj fcanq ij losaGnzh o`rksa n~okjk n'kkZ;k tk ldrk gSA
O  pqEcdh; {ks= dh fn'kk nf{k.k gLr vaxq"B fu;e ;k fno~Glwpd ls nh tk ldrh gSA
O  pkyd osG utnhd okys o`r fudV&fudV gksrs gSaA
O  pqEcdh; {ks= α /kkjk dh 'kfDrA

O  pqEcdh; {ks= 
1

α
pkyd  ls nwjh
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fo|qr /kkjkokgh o`rkdkj ik'k osG dkj.k pqEcdh; {ks= %

O  pqEcdh; {ks= izR;sd fcanw ij laosGUnzh o`Rrksa n~okjk n'kkZ;k tk ldrk gSA

O  tc ge rkj ls nwj tkrs gSa rks o`r fujarj cMs+ gksrs tkrs gSaA

O  fo|qr /kkjkokgh rkj osG izR;sd fcanq ls mRiUu pqEcdh; {ks= js[kk,° ik'k osG osaGnz ij ljy js[kk tSls  
 izrhr gksus yxrh gSA

O  ik'k osG vanj pqEcdh; {ks= dh fn'kk ,d leku gksrh gSA

fo|qr /kkjkokgh o`Rrkdkj ik'k osG pqEcdh; {ks= dks izHkkfor djus okys dkjd %

O  pqEcdh; {ks=  α  pkyd esa ls izHkkfor gksus okyh /kkjkA

O  pqEcdh; {ks= 
1

α
pkyd  ls nwjhA

O  pqEcdh; {ks= oqaGMyh osG isGjksa dh la[;kA

O  pqEcdh; {ks= la;ksftr gSA izR;sd isGjs dk pqEcdh; {ks= nwljs isGjs osG pqEcdh; {ks= esa la;ksftr gks  
 tkrk gS D;ksafd fo|qr /kkjk dh fn'kk gj o`Rrkdkj isGjs esa leku gSA

ifjukfydk % ikl&ikl fyiVs fo|qr jks/kh rkacs osG rkj dh csyu dh vko`Gfr dh vusd isGjksa okyh oqGaMyh 
dk ifjukfydk dgrs gSaA

O  ifjukfydk dk pqEcdh; {ks= NM+ pqEcd osG tSlk gksrk gSA
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O  ifjukfydk osG vanj pqEcdh; {ks= ,d leku gS rFkk lekarj js[kkvksa osG n~okjk n'kkZ;k tkrk gSA

O  pqEcdh; {ks= dh fn'kk %

O  ifjukfydk osG ckgj & mŸkj ls nf{k.k

O  ifjukfydk osG vanj & nf{k.k ls mŸkj

O  ifjukfydk dk mi;ksx fdlh pqEcdh; inkFkZ tSls ueZ yksgs dks pqEcd cukus esa fd;k tkrk gSA

fo|qr pqEcd LFkk;h pqEcd
1- ;g vLFkk;h pqEcd gksrk gS vr%  
 vklkuh ls pqEcdRo lekIr gks  
   ldrk gSA

1- vklkuh ls pqEcdRo lekIr ugha                                                      
    fd;k tk ldrkA

2- bldh 'kfDr cnyh tk ldrh gSA 2- 'kfDr fuf'pr gksrh gSA
3- /kzqoh;rk cnyh tk ldrh gSA 3- /kzqoh;rk ugha cnyh tk ldrhA
4- izk;% vf/kd 'kfDr'kkyh gksrs gSaA 4- izk;% detksj pqEcd gksrs gSaA

pqEcdh; {ks= esa fdlh fo|qr /kkjkokgh pkyd ij cy

vkansz esjh ,sfEi;j us izLrqr fd;k fd pqEcd Hkh fdlh fo|qr /kkjkokgh pkyd ij ifjek.k esa lEkku ijUrq 
fn'kk esa foijhr cy vkjksfIkr djrh gSA

pkyd esa foLFkkiu ml le; ef/kdre gksrk gS tc fo|qr /kkjk dh fn'kk pqEcdh; {ks= dh fn'kk osG 
yEcor~ gksrh gSA

fo|qr /kkjk dh fn'kk cnyus ij cy dh fn'kk Hkh cny tkrh gSA

∂ysfeax dk oke (ck;ka) gLr fu;e % vius gkFk dh rtZuh] e/;ek rFkk vaxwBs dks bl izdkj iSGykb, fd 
;s rhuksa ,d&nwljs osG ijLij yEcor gksaA ;fn rtZuh pqEcdh; {ks= dh fn'kk vkSj e/;ek pkyd esa izokfgr 
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/kkjk dh fn'kk dh vksj laosGr djrh gS rks vaxwBk pkyd dh xfr dh fn'kk ;k cy dh fn'kk dh vksj laosGr 
djsxkA

O  ekuo 'kjhj osG ‚n; o efLr"d esa egRoiw.kZ pqEcdh; {ks= gksrk gSA

MRI : (Megnetic Resonance Imaging) : pqEcdh; vuqukn izfrfcacu dk iz;ksx djosG 'kjhj osG 
Hkhrjh vaxksa osG izfrfcEc izkIr fd, tk ldrs gSaA

O  xsYosuksehVj % ,d ,slh ;qfDr gS tks ifjiFk esa fo|qr /kkjk dh mifLFkfr lalwfpr djrk gSA ;g /kkjk  
 dh fn'kk dks Hkh lalwfpr djrk gSA

O  oS|qr pqEcdh; izsj.k % tc fdlh pkyd dks ifjorhZ pqEcdh; {ks= esa j[kk tkrk gS rks pkyd esa  
 fo|qr /kkjk izsfjr gksrh gSA ;g /kkjk] izsfjr fo|qr /kkjk dgykrh gS rFkk ;g ifj?kVuk oS|qr pqEcdh;  
 izsj.kk dgykrh gSA

fozG;k dyki (1) %

(1)  tc pqEcd dks oqGaMyh dh rjQ yk;k tkrk gS rks & xsYosuksehVj esa {kf.kd fo{ksi fo|qr /kkjk dh  
 mifLFkfr dks bafxr djrk gSA

(2)  tc pqEcd dks oqGaMyh osG fudV fLFkj voLFkk esa j[kk tkrk gS rks dksbZ fo{ksi ughaA
(3)  tc pqEcd dks nwj ys tk;k tkrk gS rks] xsYosuksehVj esa {kf.kd fo{ksi gksrk gSA ijUrq igys osG  

 foijhr gSA
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fozG;k dyki (2) : 

izkFkfed oqaGMyh f}rh;d oqaGMyh
1- fLop vkWu fd;k tkrk gS xsYosuksehVj esa {kf.kd fo{ksi
2- LFkk;h fo|qr /kkjk dksbZ fo{ksi ughaA
3- fLkop vkWQ fd;k tkrk gS xsYosuksehVj esa {kf.kd fo{ksi ijUrq 

igys osG foijhr fn'kk esa

¶ysfeax nf{k.k (nk;ka) gLr fu;e %

vius nkfgus gkFk dh rtZuh] e/;ek rFkk vaxwBs dks bl izdkj iSGykb, fd rhuksa ,d&nwljs osG yEcor gksaA 
;fn rtZuh pqEcdh; {ks= dh fn'kk rFkk vaxwBk pkyd dh fn'kk dh xfr dh vksj laosGr djrk gS rks e/;ek 
pkyd esa izsfjr fo|qr /kkjk dh fn'kk n'kkZrh gSA

;g fu;e % (1) tfu= (tujsVj) dh dk;Z iz.kkyh dk fLkºkar gSA

(2) izsfjr fo|qr /kkjk dh fn'kk Kkr djus osG dke vkrk gSA 

izR;korhZ /kkjk % tks fo|qr /kkjk leku le; varjkyksa osG i'pkr viuh fn'kk ifjofrZr dj ysrh gSA

Hkkjr esa fo|qr /kkjk gj 
1

100
 lsdaM osG ckn viuh fn'kk mRozGfer dj ysrh gSA

le; varjky 
1 1 1

100 100 50
= + =  lsdaM
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vko`fr = 1
le; vrajky

 = 1
1/ 50

 = 50Hz

ykHk % izR;korhZ /kkjk dks lqnwj LFkkuksa ij fcuk vf/kd mGtkZ {k; osG izsf"kr fd;k tk ldrk gSA

gkfu % izR;korhZ /kkjk dks lafpr ugha fd;k tk ldrkA

fn"V /kkjk % 

O  tks fo|qr /kkjk viuh fn'kk ifjofrZr ugha djrh] fn"V /kkjk dgykrh gSA

O  fn"V /kkjk dks lafpr dj ldrs gSaA

O  lqnwj LFkkuksa ij izsf"kr djus esa mGtkZ dk {k; T;knk gksrk gSA

lzksr % lsy] csVjh] laxzgd lsyA

?kjsyw fo|qr ifjiFk % rhu izdkj dh rkjsa iz;ksx esa ykbZ tkrh gSaA

(1) fo|qUe; rkj (/kukRed) yky fo|qr jks/kh vkoj.k

(2) mnklhu rkj (Ω.kkRed) dkyk fo|qr jks/kh vkoj.k

(3) HkwlaioZG rkj & gjk fo|qr jks/kh vkoj.k

O  Hkkjr esa fo|qUe; rkj rFkk mnklhu rkj osG chp 220 V dk foHkokarj gksrk gSA

O  [kaHkk → eq[; vkiwfrZ → ∂;wt → fo|qrekih ehVj → forj.k oDl → i`Fkd ifjiFk

HkwlEioZG rkj % ;fn lkf/k= osG /kkfRod vkoj.k ls fo|qr /kkjk dk {kj.k gksrk gS rks ;g gesa fo|qr vk?kkr 

ls cpkrk gSA ;g /kkjk osG {kj.k osG le; vYi izfrjks/k iFk iznku djrk gSA

y?kqiFku % ('kkWVZ lfoZGV) % tc vdLekr fo|qUe; rkj o mnklhu rkj nksuksa lh/ks laioZG esa vkrs gSa rks %
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O  ifjiFk esa izfrjks/k de gks tkrk gSA

O  vfrHkkj.k gks ldrk gSA

vfrHkkj.k % tc fo|qr rkj dh {kerk ls T;knk fo|qr /kkjk [khaph tkrh gS rks ;g vfHkHkkj.k iSnk djrk gSA

dkj.k % 

1. vkiwfrZ oksYVrk esa nq?kZVuko'k gksus okyh o`fºA

2. ,d gh lkWosGV esa cgqr ls fo|qr lkf/k=ksa dks la;ksftr djukA

lqj{kk ;qfDr;k¡ % 

1. fo|qr ∂;wt

2. HkwlaioZG rkj

3. fefu,pj lfoZGV czsdj (M. C. B.)

iz'ukoyh

vfr y?kq mÙkjh; iz'u (1 Mark)
 1. pqEcdh; {ks= js[kkvksa dks ifjHkkf"kr djksA
 2.  Hkkjr esa izR;korhZ /kkjk dh vko`fRr fdruh gS \
 3.  fo|qr pqEcd izsj.k fdlus [kkstk \
 4.  ,d NM+ pqEcd dh fno~G lwpd osG ikl yk;k tkrk gS rks bldh lwbZ D;ksa ?kwe tkrh gSA
 5.  y?kqiFku D;k gksrk gS \
 6.  pqEcdh; {ks= js[kk,a ,d&nwljs tks izfrPNsn D;ksa ugha djrha \

y?kqmÙkjh; iz'u (2 Marks)
1. ,d vkosf'kr d.k] leku pqEcdh; {ks= esa yEcor izos'k djrk gSA d.k dh izo`Gfr D;k gksxh ;fn ;g i`"B 

osG yEcor mGij dh rjQ cy vuqHko djrk gSA

                pqEcdh; {ks=

               vkosf'kr d.k

(∂ysfeax oke gLr fu;e)
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 2.  fdlh fo|qr ifjiFk esa y?kqiFku dc gksrk gS \

 3.  pqEcdh; {ks= mRiUUk djus osG rhu rjhdksa dh lwph cukb,A

 4.  vfHkHkkj.k D;k gksrk gS \

 5.  fo|qr ifjiFk esa iz;qDr gksus okyh lqj{kk ;qfDr dk uke crkvksA

y?kqmÙkjh; iz'u (3 Marks)

 1.  ifjukfydk D;k gS\ ifjukfydk esa ,d leku pqEcdh; {ks= dgk° gksrk gS \

 2.  lh/ks /kkjkokgh pkyd dh pqEcdh; {ks= dh js[kkvksa osG iSVuZ dks n'kkZvksA

 3.  Hkw&laioZG rkj D;k gksrh gS\ ;g gekjs ?kjsyw ifjiFk esa oSGls dke djrh gS \

nh?kZmÙkjh; iz'u (5 Marks)

 1.  oS|qr pqEcdh; izsj.k D;k gksrk gS\ ,d fozG;kdyki ls le>kvksA bldk ,d vuqiz;ksx fy[kksA

 2.  ?kjsyw fo|qr ifjiFk dk ,d O;oLFkk vkjs[k [khapksA mnklhu rkj fo|qUe; rkj] HkwlaioZG rkj osG jax rFkk 

dk;Z crkvksaA

 3.  fo|qr pqEcd D;k gksrk gS\ dkSu ls inkFkZ fo|qr pqEcd cukus osG dke vkrs gSa\ D;k LVhy dks fo|qr 

pqEcd cukus esa dke yk ldrs gSa \

nh?kZmÙkjh; iz'uksa osG gy

 1.  og izozGe ftlosG }kjk fdlh pkyd osG ifjorhZ pqacdh; {ks= osG dkj.k vU; pkyd esa fo|qr /kkjk izsfjr 
gksrh gS] oS|qrpqEcdh; izsj.k dgykrk gSA NCERT fp= 13.17 ns[ksaA

 2.  fn, x, fp= dks ns[ksaA

 3.  ifjukfydk osG Hkhrj mRiUu izcy pqEcdh; {ks= dk mi;ksx fdlh pqEcdh; inkFkZ] tSls ueZ yksgs] dks 
ifjukfydk osG Hkhrj j[kdj pqacd cukus esa fd;k tk ldrk gSA bl izdkj cus pqEcd dks fo|qr pqEcd 
dgrs gSaA gk°] LVhy dks fo|qr pqEcd cuk ldrs gSaA
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ewY; iwjd iz'u

  Hkkjr dh tUefnu dh ikVhZ esa mlosG ekrk&fIkrk us mlosG gj ,d nksLr dks tUefnu migkj osG cnys 
esa ,d&,d fLkyadh nhA vxys fnu fo|ky; esa v/;kid us mudks fo|qr /kkjk izokfgr oqaGMfy;ksa osG 
n~okjk pqEcdh; {ks= mRiUUk gksus osG ckjs esa crk;kA ;s Hkh crk;k fd bl izdkj dh oqGaMyh esa fo|qr 
/kkjk (mPPk) xqtj dj LFkk;h pqEcd cuk ldrs gSaA

  v/;kid us ifjukfydk osG mi;ksx osG ckjs esa Hkh crk;kA

 1.  Hkkjr osG ekrk&fIkkrk us vius iq= dh vksj fdl izdkj osG ewY; n'kkZ, gSa \

 2.  ifjukfydk esa fdl izdkj dk pqEcdh; {ks= mRiUu gksrk gS \

q q



foKku] d{kk & X (SA - I)76

O  mGtkZ osG fofHkUu :i gSa rFkk mGtkZ osG ,d :i dks nwljs :i esa ifjofrZr fd;k tk ldrk gSA

O  mGtkZ dk lzksr] ,d yEch vof/k rd lqfo/kktud :i ls mGtkZ dh i;kZIr ek=k iznku djrk gSA

O  mGtkZ dh vko';drk %

 O  [kkuk cukus osG fy,

 O  izdk'k mRiUu djus osG fy,

 O  ;krk;kr osG fy,

 O  e'khuksa dks pykus osG fy,

 O  m|ksxksa ,oa o`Gf"k dk;Z esaA

mGtkZ osG mÙke lzksr osG y{k.k %

(1)  izfr ,adkd nzO;eku] vf/kd dk;Z djs (mPp oSGyksjksfQd eki)

(2)  lLrk ,oa ljyrk ls lqyHk gksA

(3)  Hk.Mkj.k rFkk ifjogu esa vklku gksA

(4)  iz;ksx djus esa vklku rFkk lqjf{kr gksA

(5)  i;kZoj.k dks iznwf"kr u djsA

b±/ku %

O  og inkFkZ tks tyus ij mG"ek rFkk izdk'k nsrk gS] b±/ku dgykrk gSA

vPNs b±/ku osG xq.k %

(1) mPp oSGyksjksfQd eki

(2) vf/kd /kqvk° ;k gkfudkjd xSlsa mRiUUk u djsA

(3) e/;e Toyu rki gksuk pkfg,A
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(4) lLrk o vklkuh ls miyC/k gksA

(5) vklkuh ls tysA

(6) HkMkj.k o ifjogu esa vklku gksA

mGtkZ osG lzksr

              ikjaifjd lzksr           oSdfYid@xSj ikjaifjd lzksr

 O  thok'e b±/ku (dks;yk] isV™ksfy;e) O  lkSj mGtkZ (lkSj oqGdj lkSj iSuy)  

 O  rkih; fo|qr la;a= O  leqnzksa ls mGtkZµTokjh;] rjax] egklkxjh;

 O  ty fo|qr la;a= O  Hkwrkih; mGtkZ

 O  tSo ek=k (ck;ks ekl) O  ukfHkdh; mGtkZ 

 O  iou mGtkZ   

mGtkZ osG ikjaifjd lzksr

mGtkZ osG os lzksr tks tulk/kkj.k }kjk o"kks± ls iz;ksx fd, tkrs gSa] mGtkZ ikjaifjd lzksr dgykrs gSaA 

mnkgj.k&thok'e b±/ku ck;ks eklA

I. thok'e b±/ku %

O  thok'e ls izkIr b±/ku 

 mnkgj.k&dks;yk] iSV™ksfy;e] thok'e b±/ku dgykrs gSaA

O  yk[kksa o"kks± esa mRiknu] lhfer Hk.Mkj.k] vuohdj.kh; lzksrA

O  Hkkjro"kZ esa fo'o dk 6% dks;yk Hk.Mkj gS tks fd orZeku nj ls [kpZ djus ij vf/kdre 250  
 o"kks± rd cus jgsaxsA

thok'e b±/ku tykus ij mRiUu iznw"k.k@gkfu;k¡

(1)  thok'e b±/ku osG tyus ls eqDr dkcZu] ukbV™kstu ,oa lYQj osG vkWDlkbM ok;qiznw"k.k rFkk vEyo"kkZ  
 dk dkj.k curs gSa tksfd ty ,oa e`nk osG lalk/kuksa dks izHkkfor djrh gSA

(2)  mRiUu dkcZu Mkb&vkWDlkbM xzhu gkml izHkko dks mRiUu djrh gS ftlls fd /kjrh ij vR;f/kd  
 xehZ gks tkrh gSA

thok'e b±/ku ls mRiUu iznw"k.k dks de djus osG mik; %

1.  ngu izozGe dh n{krk esa o`fº djA

2.  fofo/k rduhdksa dk iz;ksx dj] ngu osG QyLo:i mRiUu xSlksa osG okrkoj.k esa iyk;u dks de djukA
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rkih; fo|qr la;a= %

O  thok'e b±/ku dks tykdj rkih; mGtkZ ?kjksa esa rki fo|qr mRiUUk dh tkrh gSA

O  rkih; fo|qr la;= dks;ys rFkk rsy osG {ks=ksa osG fudV LFkkfIkr fd, tkrs gSa] ftlls ifjogu ij gksus  
 okys O;; dks de dj losaGA

O  dks;ys rFkk iSV™ksfy;e dh vis{kk fo|qr lapj.k vf/kd n{k gksrk gSA

ty fo|qr la;a=

O  ty fo|qr la;a=] fxjrs gq, ty dh fLFkfrt mGtkZ dks fo|qr mGtkZ esa :ikarfjr djrs gSaA

O  ty fo|qr la;a=] ck°/kksa ls lacº gSA D;ksafd ty izikrksa dh la[;k cgqr de gSA

O  Hkkjr esa mGtkZ dh ekax dk 25% dh iwfrZ ty&fo|qr la;=ksa ls dh tkrh gSA

ykHk %

 (1)  i;kZoj.k dks dksbZ gkfu ughaA

 (2)  ty fo|qr mGtkZ ,d uohdj.kh; mGtkZ lzksrA

 (3)  ck°/kksa osG fuekZ.k ls ck<+ jksduk rFkk fLkapkbZ djuk lqyHkA

gkfu;k° %

 (1)  ck°/kkas osG fuekZ.k ls o`Gf"k;ksX; Hkwfe rFkk ekuo vkokl Mwcus osG dkj.k u"V gks tkrs gSaA

 (2)  ikfjfLFkfrd ra= u"V gks tkrs gSaA

 (3)  isM+ ikS/kksa] ouLifr dk ty esa Mwcus ls vok;oh; ifjfLFkfr;ksa esa lM+us ls ehFksu xSl dk mRiUu  
   gksuk tks fd xzhu gkml xSl gSA

 (4) foLFkkfIkr yksxksa osG larks"ktud iquokZl dh leL;kA
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mGtkZ osG ikjaifjd lzksrksa osG mi;ksx osG fy, izkS|ksfxdh esa lq/kkj

I. tSo ek=k (ck;ks ekl)

òGf"k o tUrq vif'k"V ftUgsa b±/ku osG :i esa mi;ksx fd;k tkrk gS tSls&ydM+h] xkscj] lw[ks rus] iŸks vkfnA

(i)  ydM+h % ydM+h tSo ek=k dk ,d :i gS ftls yEcs le; ls b±/ku osG #i esa iz;ksx fd;k tkrk gSA

gkfu;k° % 

O  tyus ij cgqr vf/kd /kqvk° mRiUUk djrh gSA

O  vf/kd mG"ek dk u nsuk

vr% midj.kksa dh rduhdh esa lq/kkj djosG ijaijkxr mGtkZ lzksrksa dh n{krk c<+kbZ tk ldrh gSA tSls&ydM+h 

ls pkjdksy cukukA

pkjdksy % ydM+h dks ok;q dh lhfer vkiwfrZ esa tykus ls mlesa mifLkFkr ty rFkk ok"i'khy inkFkZ ckgj 

fudy tkrs gSa vkSj vo'ks"k osG #i esa pkjdksy izkIr gksrk gSA

2O dh lhfer
ydM+h pkjdkys

ek=k

pkjdksy] ydM+h ls csgrj b±/ku gS D;ksafdA

O  fcuk Tokyk osG tyrk gSA

O  vis{kko`Gr de /kqvk° fudyrk gSA

O  mG"ek mRiUUk djus dh {kerk vf/kd gksrh gSA

xkscj osG miys % tSo ek=k dk ,d :i ijUrq b±/ku osG :i esa iz;ksx djus esa dbZ gkfu;k°] tSlsµ

O  cgqr vf/kd /kqvk° mRiUUk djuk

O  iwjh rjg ngu u gksus osG dkj.k jk[k dk cuuk

O  ijUrq rduhdh lgk;rk ls] xkscj dk mi;ksx xkscj xSl la;= esa gksus ij og ,d lLrk o mŸke  

 b±/ku cu tkrk gSA

ck;ks xSl % xkscj] Qlyksa osG dVus osG i'pkr cps vof'k"V] lfCt;ksa osG vif'k"V rFkk okfgr ey tc 

vkWDlhtu dh vuqifLFkfr esa vi?kfVr gksrs gSa rks ck;ks xSl dk fuekZ.k gksrk gSA vi?kVu osG QyLo:i esFkSu] 

dkcZu MkbZ&vkDlkbM] gkbM™kstu rFkk gkbM™kstu lYQkbM tSlh xSlsa mRiUUk gksrh gSaA tSo xSl dks laikfp= osG 

mGij cuh Vadh esa lafpr fd;k tkrk gS] ftls ikbiksa }kjk mi;ksx osG fy, fudkyk tkrk gSA
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ck;ks xSl osG ykHk % 

(1)  tSo xSl ,d mŸke b±/ku gS D;ksafd blesa 75% rd esFkSu xSl gksrh gSA

(2)  /kqvk° mRiUUk fd, fcuk tyrh gSA

(3)  tyus osG i'pkr dks;yk rFkk ydM+h dh Hkkafr jk[k tSlk vif'k"V 'ks"k ugha cprkA

(4)  rkiu {kerk dk mPp gksukA

(5)  ck;ks xSl dk iz;ksx izdk'k osG lzksr osG :i esa fd;k tkrk gSA

(6)  la;a= esa 'ks"k cph Lyjh esa ukbV™kstu rFkk QkLQksjl izpqj ek=k esa gksrs gSa tks fd mŸke [kkn osG :i esa  
 dke vkrh gSA

(7)  vif'k"V inkFkks± osG fuiVkjs dk lqjf{kr mik; %

iou mGtkZ % 

O  lw;Z fofdj.kksa }kjk Hkw[kaMksa rFkk tyk'k;ksa osG vleku xeZ gksus osG dkj.k ok;q esa xfr mRiUUk gksrh gS  
 rFkk iouksa dk izokg gksrk gSA

O  iouksa dh xfrt mGtkZ dk mi;ksx iou pfDd;ksa }kjk fuEu dk;ks± esa fd;k tkrk gSA

 (a) ty dks oqGvksa ls [khapus esa

 (b) vukt pfDd;ksa osG pykus esa

 (c) Vjckbu dks ?kwekus esa ftlls tfu= }kjk oS|qr mRiUu dh tk losGA

O  ijarq ,dy iou pDdh ls cgqr de mRiknu gksrk gS] blhfy, cgqr lkjh iou pfDd;ksa dks ,d lkFk  
 LFkkfIkr fd;k tkrk gS vkSj ;g LFkku iou mGtkZ QkeZ dgykrk gSA
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O  iou pDdh pykus gsrq iou xfr 15-20 fdeh izfr ?kaVk gksuh vko';d gSA

O  iou mGtkZ osG ykHk

 1.  i;kZoj.k fgrS"kh

 2.  uohdj.kh; mGtkZ dk mŸke lzksr

 3.  fo|qr mGtkZ mRiUUk djus esa ckj&ckj [kpkZ ;k ykxr u gksukA

O  iou mGtkZ dh lhek,°

 1. iou mGtkZ QkeZ osG fy, vR;f/kd Hkwfe{ks= dh vko';drkA
 2. yxkrkj 15-20 fdeh ?kaVk iou xfr dh vkiwfrZ gksukA
 3.  vR;f/kd izkjfEHkd ykxr gksukA
 4.  iou pDdh osG CysM~l dh izca/ku ykxr vf/kd gksukA
O  MsuekoZG dks ^^iouksa dk ns'k** dgrs gSaA
O  Hkkjr dk iou mGtkZ }kjk fo|qr mRiUUk djus esa 5 ok° LFkku gSA
O  rfeyukMq esa dU;koqGekjh osG fudV Hkkjr dk fo'kkyre iou mGtkZ QkeZ LFkkfIkr fd;k x;k gS tks  

 380 MW fo|qr mRiUu djrk gSA

oSdfYid@xSj ijaijkxr mGtkZ lzksr %
O  izkS|ksfxdh esa mUufr osG lkFk gh mGtkZ dh ek°x esa fnu&izfrfnu o`fº gSA vr% mGtkZ osG oSdfYid  

 lzksarksa dh vko';drk gSA

dkj.k %

 (1)  thok'e b±/ku lhfer ek=k esa miyC/k gS] ;fn orZeku nj ls ge mudk mi;ksx djrs jgs rks os  
   'kh?kz lekIr gks tk;saxsA 

 (2)  thok'e b±/kuksa ij fuHkZjrk dks de djus gsrq ftlls fd os yEcs le; rd py losaGA

 (3)  i;kZoj.k dks cpkus o iznw"k.k nj dks de djus gsrqA

lkSj mGtkZ
lw;Z mGtkZ dk ,d izeq[k lzksr gSA lw;Z ls izkIr mGtkZ dks lkSj mGtkZ dgrs gSaA

lkSj fLFkjkad & 1.4 kJ/s/m2 or 1.4 kW/m2

i`Foh osG lrg ij izfr oxZ ehVj {ks=Qy ij 1 lsosG.M esa vkus okyh lkSj mGtkZ dks lkSj fLFkjkad dgrs 
gSaA bldk eku 1.4 kW/m2 gSA

lkSj mGtkZ ;qfDr;k¡
(1)  lkSj oqGdj        

lkSj mGtkZ dks mG"ek osG :i esa ,df=r djosG mi;ksx djukA(2)  lkSj ty rkid

(3)  lkSj lSy & lkSj mGtkZ dks fo|qr esa :ikarfjr djukA

}
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lkSj rkid ;qfDr;ksa esa

(1)  dkyk i`"B vf/kd mG"ek vo'kksf"kr djrk gS vr% bu ;qfDr;ksa esa dkys jax dk iz;ksx fd;k tkrk gSA

(2)  lw;Z dh fdj.kksa QksdfLkr djus osG fy, niZ.kksa rFkk dk°p dh 'khV dk iz;ksx fd;k tkrk gS ftlls  
 ikS/kk?kj izHkko mRiUu gs tkrk gS rFkk mPp rki mRiUUk gks tkrk gSA 

ckDl :ih lkSj oqGdj % mG"ekjks/kh inkFkZ dk cDlk ysdj vkarfjd /kjkry rFkk nhokjksa ij dkyk isUV 
djrs gSaA ckDl dks dk°p dh 'khV ls <drs gSaA lery niZ.k dks bl izdkj lek;ksftr fd;k tkrk gS fd  
vf/kdre lw;Z dk izdk'k ijkofrZr gksdj ckDl esa mPprki cuk losGA

O  2 – 3 ?kaVs esa ckDl osG vUnj dk rki 100º C – 140ºC rd gks tkrk gSA

ykHk %

 (1)  dks;yk@iSV™ksfy;e tSls thok'e b±/kuksa dh cprA

 (2)  iznw"k.k ugha iSGyrkA

 (3)  [kk| inkFkks± osG iks"kd rRo u"V ugha gksrsA

 (4)  ,d ls vf/kd [kkuk ,d lkFk cuk;k tk ldrk gSA

gkfu;k° %

 (1)  jkr osG le; lkSj oqGdj dk mi;ksx ugha fd;k tk ldrkA

 (2)  ckfj'k osG le; bldk mi;ksx ugha fd;k tk ldrkA

 (3)  lw;Z osG izdk'k dk fujarj lek;kstu djuk vko';d gS rkfd ;g mlosG niZ.k ij lh/kk iM+sA

 (4)  ryus o csfoaGx gsrq mi;ksx ugha dj ldrsA

lkSj lsy %

O  lkSj lsy lkSj mGtkZ dks lh/ks fo|qr esa :ikUrfjr djrs gSaA

O ,d iz#ih lkSj lsy 0.5 ls 1V nsrk gS tks yxHkx 0.7 W (fo|qr 'kfDr) mRiUUk dj ldrk gSA

O  tc cgqr vf/kd la[;k esa lkSj lsyksa dks la;ksftr djrs gSa rks ;g O;oLFkk lkSj iSuy dgykrh gSA
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lksyj lSy

       (ykHk)          (gkfu;k°)

 1.  dksbZ xfreku iqtkZ ugha gksrkA 1. mRiknu dh izfozG;k egaxh 

 2.  izpyu vkSj j[k&j[kko dh ykxr vR;Ur de 2.  fof'k"V Js.kh osG fLkfydkWu dh miyC/krk   
      lhfer

 3.  fcuk fdlh Qksdlu ;qfDr osG dkQh larks"ktud 3.  lkSj lsyksa dks ijLij la;ksftr djus gsrq 

  dk;Z     iz;qDr fLkYoj vR;Ur egaxk

 4.  lqnwj LFkkuksa esa Hkh LFkkfIkr dj ikuk

 5.  i;kZoj.k fgrS"kh

lkSj lsy osG mi;ksx %

(1)  ekuo fufeZr mixzgksa esa lkSj lsyksa dk mi;ksxA

(2)  jsfM;ks rFkk csrkj lapkj ;a=ksa] lqnwj {ks=ksa osG Vh- oh- fjys osGUnzksa esa lkSj lsy iSuy dk mi;ksx gksrk gSA

(3)  V™sfQd fLkXuyksa] ifjdyu ra= (Calculator) rFkk cgqr ls f[kykSuksa esa lkSj lsy dk mi;ksxA

leqnzha ls mGtkZ

Tokjh; mGtkZ               rjax mGtkZ               egklkxjh; rkih; mGtkZ

Tokjh; mGtkZ rjax mGtkZ egklkxjh; rkih; mGtkZ
Tokj HkkVs esa ty osG Lrj osG 
p<+us vkSj fxjus ls Tokjh; 
mGtkZ izkIr gksrh gSA

leqnz rV osG fudV fo'kky rjaxksa 
dh xfrt mGtkZ dk iz;ksx dj 
fo|qr mRiUUk dh tkrh gSA

rki esa varj dk mi;ksx (i`"B ty 
rFkk xgjkbZ ty esa rki dk varj) 
lkxjh; rkih; mGtkZ :ikarj.k 
fo|qr la;a= (OTEC) esa mGtkZ  
izkIr djus osG fy, fd;k tkrk gSA

Tokjh; mGtkZ dk nksgu 
lkxj osG fdlh ladh.kZ {ks= 
ij cka/k dk fuekZ.k djosG 
fd;k tkrk gSA

rjax mGtkZ ls Vjckbu dks ?kqek-
dj fo|qr mRiUUk djus osG fy, 
mi;ksx gksrk gSA

i`"B osG rIr ty dk mi;ksx 
veksfu;k dks mckyus esa fd;k tkrk 
gSA nzoksa dh ok"i tfu= osG Vjckbu 
dks ?kqekdj fo|qr mRiUUk djrh gSA
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gkfu;k°

ck°/k fufeZr fd, tk ldus 
okys LFkku lhfer gSaA

gkfu;k°

rjax mGtkZ dk O;kogkfjd mi;ksx 
ogha laHko gS tgk° rajxsa vR;ar 
izcy gksaA

gkfu;k°

egklkxjh; rkih; mGtkZ dk 
n{krkiw.kZ O;kikfjd nksgu vR;Ur 
dfBu gSA

Hkwrkih; mGtkZ

O  ^Hkw* dk vFkZ gS ^/kjrh* rFkk ^rkih;* dk vFkZ gS ^mG"ek*

O  i`Foh osG rIr LFkkuksa ij Hkw&xHkZ esa mifLFkr mG"eh; mGtkZ dks Hkwrkih; mGtkZ dgrs gSaA

O  tc Hkwfexr ty rIr LFkyksa osG laioZG esa vkrk gS rks Hkki mRiUUk gksrh gSA tc ;g Hkki pV~Vkuksa osG chp  
 esa Qal tkrh gh rks bldk nkc c<+ tkrk gSA mPp nkc ij ;g Hkki ikbiksa }kjk fudkyh tkrh gS tks  
 Vjckbu dks ?kqekrh gS rFkk fo|qr mRiUUk dh tkrh gSA 

ykHk %

 (1)  blosG }kjk fo|qr mRiknu dh ykxr vf/kd ugha gSA

 (2)  iznw"k.k ugha gksrkA

gkfu;k° %

 (1)  Hkwrkih; mGtkZ lhfer LFkkuksa ij gh miyC/k gSA

 (2)  rIr LFkyksa dh xgjkbZ esa ikbi igq°pkuk eqf'dy ,oa eg°xk gksrk gSA

O  U;wthySaM rFkk la;qDr jkT; vesfjdk esa Hkwrkih; mGtkZ ij vk/kkfjr dbZ fo|qr 'kfDr la;a= dk;Z dj  
 jgs gSaA

ukfHkdh; mGtkZ

O  ukfHkdh; vfHkfozG;k osG nkSjku eqDr gksus okyh mGtkZ ukfHkdh; mGtkZ dgykrh gSA

O ;g mGtkZ nks izdkj dh vfHkfozG;kvksa }kjk izkIr dh tk ldrh gSµ

 (1) ukfHkdh; fo[kaMu  (2) ukfHkdh; lay;u

ukfHkdh; fo[kaMu 

O  fo[kaMu dk vFkZ gS VwVukA

O  ukfHkdh; fo[kaMu og izfozG;k gS ftlesa Hkkjh ijek.kq (tSls&;wjsfu;e] IywVksfu;e vFkok Fkksfj;e)  
 osG ukfHkd dks fuEu mtkZ U;wV™ku ls ceckjh djkdj gYosG ukfHkdksa esa rksM+k tkrk gSA

O  bl izfozG;k esa fo'kky ek=k esa mGtkZ eqDr gksrh gSA

O ;wjsfu;e&235 dk iz;ksx NM+ksa osG :i esa ukfHkdh; la;a=ksa esa b±/ku dh rjg gksrk gSA
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dk;Z'kSyh 

ukfHkdh; la;a=ksa esa] ukfHkdh; b±/ku Loiks"kh fo[kaMu J`a[kyk vfHkfozG;k dk ,d Hkkx gksrs gSa] ftlesa 

fu;af=r nj ij mGtkZ eqDr gksrh gSA bl eqDr mGtkZ dk mi;ksx Hkki cukdj fo|qr mRiUu djus esa fd;k tkrk gSA

ukfHkdh; fo|qr la;a= 

(1)  rkjkiqj (egkjk"V™)

(2)  jk.kk izrki lkxj (jktLFkku)

(3)  dyiDde (rfeyukMq)

(4)  ujkSjk (mŸkj izns'k)

(5)  dkdjkikj (xqtjkr) 

(6)  oSGxk (dukZVd)

ukfHkdh; lay;u

O  nks gYosG ukfHkdksa (lkekU;r% gkbM™kstu) dks tksM+dj ,d Hkkjh ukfHkd (ghfy;e) cukuk ftlesa  

 Hkkjh ek=k esa mGtkZ mRiUu gks] ukfHkdh; lay;u dgykrh gSA

1
2H + 1

2H → 2
3He + 0

1n + mG"ek

O  ukfHkdh; lay;u gsrq vR;kf/kd rki o nkc dh vko';drk gksrh gSA

O  lw;Z rFkk vU; rkjksa dh fo'kky mGtkZ dk lzksr ukfHkdh; lay;u gSA

O  gkbM™kstu ce Hkh ^ukfHkdh; lay;u vfHkfozG;k* ij vk/kkfjr gksrk gSA

ykHk %

 (1)  ukfHkdh; b±/ku dh vYi ek=k osG fo[kaMu ls mGtkZ dh vR;kf/kd ek=k eqDr gksrh gSA

 (2)  CO2 tSlh xzhu gkml xSlsa mRiUUk ugha gksrhaA

gkfu;k° %

 (1)  ukfHkdh; fo|qr 'kfDr la;a=ksa osG izfr"Bkiu dh vR;kf/kd ykxr gSA

 (2)  ukfHkdh; fofdj.k osG fjlko dk Mj cuk jgrk gSA

 (3)  ukfHkdh; vif'k"Vksa osG leqfpr HkaMkj.k rFkk fuiVkjk u gksus dh voLFkk esa i;kZoj.k lanw"k.k 

   dk [krjkA

 (4)  ;wjsfu;e dh lhfer miyC/krkA
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i;kZoj.k fo"k;d ljksdkj

fdlh Hkh izdkj dh mGtkZ dk vf/kd iz;ksx djus ls okrkoj.k ij cqjk izHkko iM+rk gSA vr% gesa ,sls mGtkZ 
lzksr dk /;ku djuk pkfg, ftlls&

(1)  mGtkZ izkIr djus esa ljyrk gks

(2)  lLrk gks

(3)  iznw"k.k eqDr gks rFkk

(4)  mGtkZ lzksr ls mGtkZ izkIr djus dh miyC/k izkS|ksfxdh dh n{krk gksA nwljs 'kCnksa esa] mGtkZ dk dksbZ  
 Hkh lzksr iw.kZr% iznw"k.k eqDr ugha gSA ge ;g dg ldrs gSa fd dksbZ lzksr nwljs lzksr dh vis{kk  
 vf/kd LoPN gSA

mnkgj.k %

lkSj lsy dk okLrfod izpkyu iznw"k.k eqDr gS ijUrq ;g gks ldrk gS fd ;qfDr osG la;kstu esa  
i;kZoj.kh; {kfr gqbZ gksA

dksbZ mGtkZ lzksr gekjs fy, dc rd cuk jg ldrk gS \

mGtkZ lzksr

    lekU; lzksr@vuohdj.kh; lzksr              uohdj.kh; lzksr

 os lzksr tks fdlh u fdlh fnu lekIr gks mGtkZ osG os lzksr ftudk iqutZuu gks

 tk;saxsA      ldrk gSA rFkk

 mnkgj.k&tho'e b±/ku (dks;yk]   ;s yEcs le; rd lekIr ugha gksrsA 

            iSV™ksfy;e)   mnkgj.k&iou mGtkZ] ty mGtkZA

iz'ukoyh

vfry?kq mÙkjh; iz'u (1 Mark)

 1. thok'e b±/ku osG nks mnkgj.k nksA

 2. vPNs b±/ku dh nks fo'ks"krk,° fy[kksA

 3. ukfHkdh; mGtkZ D;k gksrh gS \

 4.  ̂ iouksa dk ns'k* fdl ns'k dks dgk tkrk gS \
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 5.  CNG rFkk ,y- ih- th- dks foLrkjiwoZd fyf[k,A

 6.  lkSj lsy osG eq[; vo;o dk uke fyf[k,A

 7.  b±/ku D;k gS \

 8.  pkjdksy dks;ys ls fdl izdkj fHkUu gS \

 9.  ck;ksxSl dks xkscj xSl Hkh dgk tkrk gS] D;ksa \

 10.  b±/ku dh cpr djus fy, [kkuk cukus osG fy, ge fdl ;qfDr dk iz;ksx djsaxs \

y?kqmÙkjh; iz'u (2 Marks)

 1.  thok'e b±/ku dk iz;ksx djus dh nks gkfu;k° crkb,A

 2.  lkSj iSuy D;k gS\ blosG rhu iz;ksx crkb,A

 3.  ck;ks xSl osG eq[; la?kVd osG uke fyf[k,A

 4.  ukfHkdh; lay;u dks ifjHkkf"kr dhft,A

 5.  iou mGtkZ dks mi;ksx djus dh nks lhek,° crkvksA

 6.  Hkkjr esa LFkkfIkr pkj ijek.kq mGtkZ la;a=ksa osG uke fy[kksA

 7.  Hkw&rkih; mGtkZ osG nks mi;ksx D;k gSa \

 8.  ge mGtkZ osG oSdfYid lzksrksa dh vksj D;ksa /;ku ns jgs gSa \

 9.  ufn;ksa ij ck°/k cukdj ty&fo|qr mRiknu osG nks ykHk o nks gkfu;k° fy[ksaA

y?kqmÙkjh; iz'u (3 Marks)

 1.  pkjdksy ydM+h ls mŸke b±/ku gSA fVIi.kh dhft,A

 2.  ck;ksekl D;k gS \ tSo xSl la;a= iznw"k.k dh leL;k dks de djus fdl izdkj lgk;d gS \

 3.  lkSj oqGdj iz;kx djus osG dksbZ rhu ykHk rFkk rhu gkfu;k° fyf[k,A

 4.  gekjh viuh mGtkZ dh vko';drkvksa dh iwfrZ osG fy, lksyj lsyksa dk mi;ksx D;ksa ugha laHko gS\ rhu 
dkj.k fyf[k,A

nh?kZ mÙkjh; iz'u (5 Marks)

 1.  ̂ ^Tokjh; mGtkZ eq[; mGtkZ lzksr ugha cu ldrh gSA** D;ksa \

 2.  OTEC D;k gS\ bldks lapkfyr djus esa dkSu lh nks ckrsa vko';d gSa\ OTEC dh dk;Zfof/k fy[kksA

 3.  tSo xSl fdlkuksa osG fy, ojnku ekuh tkrh gSA dkj.k crkvksA

 4.  ck;ks xSl la;a= dk O;oLFkk vkjs[k [khafp,A
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nh?kZ mÙkjh; iz'uksa osG gy

 1.  (i)  leqnz esa ,sls LFkku cgqr de gSa] tgk° ck°/kksa dk fuekZ.k gks losGA

  (ii)  ikuh dk p<+uk rFkk mrjuk leqfpr mG°pkbZ ls ugha gksrkA

 2.  OTEC ,slh ;qfDr tks lkxjh; rkih; mGtkZ dks mi;ksx esa ykus osG fy, iz;qDr gksrh gSA

  (i)  ty osG rki esa varj de ls de 20ºC gksuk pkfg,A

  (ii)  ty dh xgjkbZ de ls de 2000 m gksuh pkfg,A

 3.  (i)  LoPN o lqjf{kr b±/ku

  (ii)  mRiUu Lyjh ,d mŸke [kkn

 4.  fn, x, fp= dks ns[ksaA

ewY; vk/kkfjr iz'u

  ^^xk°o osG yksxksa n~okjk thou;kiu gsrq mGtkZ osG fdu lzksrksa dk iz;ksx fd;k tkrk gS** ;g tkuus osG 
fy, fon~;ky; n~okjk ,d 'kSf{kd Hkze.k vk;ksftr fd;k x;kA Nk=ksa us ns[kk fd xk°o A esa yksxksa 
n~okjk ydM+h o miyksa dk iz;ksx fd;k tk jgk gS tcfd xk°o B esa ck;ks xSl la;a= dk iz;ksx dj u 
osGoy tSo vof'k"Vksa dk mfpr rjhosG ls fuiVkjk fd;k cfYd ,d iznw"k.k jfgr mG"ek osG b±/ku dh 
Hkh izkfIr gqbZ FkhA

 1.  ;fn vki nksuksa xk°oksa dh fLFkfr;ksa dh rqyuk djsa rks fdl xk°o n~okjk viukbZ tk jgh fof/k mfpr Fkh 
vkSj D;ksa \

 2.  bl rjhosG@fof/k osG D;k ykHk gSa \

 3.  bl 'kSf{kd Hkze.k ls Nk=ksa esa fdu ewY;ksa dk fodkl gksxk \

q q
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 1.  dkcZuMkb vkWDlkbM (CO2) dk 'olu izfozG;k esa mUeqDr gsrq iz;ksx fof/k esa] lw{e ij[kuyh esa fuEu esa 
dkSu ls jlk;u dk foy;u mi;ksx esa yk;k tkrk gSA

  (a)  NaOH (b)  KOH (c)  NaCl (d)  KCl

 2.  ifŸk;ksa osG ckgjh vkoj.k izkIr djus gsrq bu ifŸk;ksa osG dkSu ls Hkkx dks bLrseky esa yk;k tk,xkA

  (a)  f'kjk  (b) i.kZo`ar (c) iVy ;k Qyd (d)  dksbZ ugha

 3.  fn, x, vkjs[k (fp=) esa ukfHkd o gfjr yod igpkusaA

  (a)  1 vkSj 2 (b)  2 vkSj 4 (c)  3 vkSj 4 (d)  4 vkSj 1

 4.  izdk'kla'ys"k.k osG fy, izdk'k dh vko';drk dks iznf'kZr djus gsrq iz;ksxkRed fof/k esa LVkpZ dh 
mifLFkfr dh tkap osG fy, ftl jlk;u dks mi;ksx esa yk;k tkrk gS] og gSA

  (a)  'koZGjk foy;u (b)  uhacw foy;u  (c)  vk;ksMhu foy;u (d)  ued dk ?kksy

 5.  vaoqGfjr puksa }kjk 'olu osG nkSjku dkcZu MkbZ&vkWDlkbM (CO2) foeqDr gksus dks n'kkZus gsrq iz;ksx esa 
fuEu esa ls dkSu&lk voyksdu ifj.kke dh iqf"V djsxkA

  (a)  dkcZu MkbZ&vkWDlkbM (CO2) dk fudkl (>qdh gqbZ) uyh esa igqapukA

  (b)  vaoqGfjr puksa osG vkdkj esa o`fº gks tkuk

  (c)  chdj esa ty Lrj esa ifjorZu gksuk

  (d)  KOH }kjk dkcZuMkbvkWDlkbM osG vo'kks"k.k dk iznf'kZr gksukA
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 6.  izdk'kla'ys"k.k esa izdk'k dh vfuok;Zrk dh iqf"V gsrq iz;ksx osG izkjEHk ls pkSchl (24) ?kaVs iwoZ] p;fur 
ikS/ks dks fuEu esa j[kk tkuk pkfg,A

  (a)  cxhps esa   (b) [kqys LFkku ij

  (c)  [kqys [ksrksa es   (d)  izdk'k jfgr (va/ksjs) dejs esa

 7.  'olu izfozG;k esa dkcZu Mkb&vkWDlkbM (CO2) osG foeqDr gksus dks iznf'kZr djus gsrq] iz;ksx esa fudkl 
uyh (>qdh gqbZ uyh) esa tyLrj dh o`fº gksus dk eq[; dkj.k gSA

  (a)  vkWDlhtu (CO2) dh mifLkFkfr gksuk  

  (b)  vaoqGfjr chtksa }kjk ty dk vo'kks"k.k

  (c)  chtksa }kjk foeqDr dkcZu Mkb&vkWDlkbM dk KOH foy;u }kjk vo'kks"k.k

  (d)  vaoqGfjr chtksa }kjk vkWDlhtu dk vo'kks"k.k

q q
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cgq fodfYd iz'u

 1. ,d chdj esa CuSO4 foy;u esa tc ykSg pw.kZ Mkyk tk,xk rc D;k gksxk \

  (a) ykSg pw.kZ dRFkbZ jax dk gks x;k foy;u gjk gks x;k

  (b) ykSg pw.kZ dRFkbZ gks x;k] foy;u uhyk gh jg x;k

  (c) ykSg pw.kZ lysVh gks x;k] foy;u gjk gks x;k

  (d) ykSg pw.kZ lysVh gks x;k] foy;u uhyk gh jgkA

 2.  dkWij lYisGV foy;u dks buesa ls fdlesa ugha j[kuk pkfg,&

  (a) ,syqfefu;e crZu   (b) ftad crZu

  (c) yksgs dk crZu   (d) buesa ls fdlh esa Hkh ugha

 3. tc csfj;e DyksjkbM foy;u dks lksfM;e lYisGV foy;u essa Mkyk tkrk gS rc

  (a) lisGn vo{ksi izkIr gksrk gS (b) yky jax dk vo{ksi curk gS

  (c) foy;u dk jax uhyk gks x;k (d) rh{.k xa/k dh xSl fudyrh gS

 4. tc ruq HCl ftad esa Mkyk tkrk gS] rc ge ns[krs gSa %

  (a) /kkrq dh lrg pedhyh gks xbZ 

  (b) feJ.k nwf/k;k gks x;k

  (c) Dyksjhu dh xa/k vkus yxrh gS 

  (d) ,d jaxghu vkSj xa/kghu xSl cqycqyksa osG lkFk mRiUUk gksrh gSA

 5. ftad vkSj ruq HCl osG vfHkfozG;k ls mRiUUk gksus okyh xSlµ

  (a) ngu djrh gS   (b) pwus osG ikuh dks nwf/k;k dj nsrh gS

  (c) ikWn vkokt osG lkFk tyrh gS (d) rh{k.k xa/k gksrh gSA

q q
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cgq fodfYd iz'u

 1. fLkjosG dk foy;u ftldk pH 2.3 – 3.4 gS mlesa tc lkoZHkkSfed lwpd isij Mqcks;k tkrk gS rc isij 

dk jax gksrk gS %

  (a) ykfyek ;qDr ukjaxh   (b) gjk uhyk

  (c) xgjk yky   (d) gjk ihyk

 2. psrkouh fpUg dk fu'kku fuEu esa ls fdl cksry ij yxk gksuk pkfg,µ

  (a) lkanz HCl   (b) lkanz NaOH foy;u 

  (c) lkanz ,'ksukWbd vEy   (d) lHkh ij

 3. vklqr ty esa oqGN cwansa {kkjd dh Mkyus ij pH gks tkrk gS %

  (a) 7 ls de   (b) 7 ls T;knk 

  (c) 7 gh jgrs gSa   (d) pH ugha cnyrk gS

 4. ruq HCl vEy o ftad /kkrq dh vfHkfozG;k gksus ij fuEu xSl fudyrh gSµ

  (a) vkWDlhtu   (b) ukbV™kstu 

  (c) Dyksjhu   (d) gkbM™kstu

 5. pwus osG ikuh dk nwf/k;kiu fuEu osG cuus ls gksrk gSµ

  (a) Ca(HCO3)2   (b) CaO 

  (c) CaCO3   (d) CaCl2

 q q
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cgq fodfYd iz'u

 1.  lkanz HCl esa Bksl lksfM;e dkcksZusV Mkyus ijµ

  (a) dksbZ ifjorZu ugha   (b) /ofu mRiUu gqbZ

  (c) rhoz cqncqnkgV   (d) ?kksy dk jax uhyk dkyk gksuk

 2. ,d Nk= us ,d ij[kuyh esa nkusnkj ftad Mkys vkSj oqGN ek=k esa HCl Mkyus ij ik;kµ

  I. ftad nkuksa dh lrg dkyh gks xbZA

  II. ,d xSl dk mRltZu tks QV&QV /ofu osG lkFk tyrh gSA

  III. ij[kuyh esa mifLFkr ?kksy jaxghu gSA

  IV. lgh izs{k.kµ

  (a) I vkSj II   (b) I vkSj II 

  (c) II vkSj III   (d) I, II vkSj III

 3. pwus osG ikuh esa dkcZu MkbZ&DlkbM izokfgr djus ij nwf/k;k gks tkrk gS D;ksafd curk gSµ

  (a) CaCO3   (b) Ca(OH)2 

  (c) Ca(HCO3)2   (d) dksbZ ugha

 4. lkanz gkbM™ksDyksfjd vEy rFkk lksfM;e gkbM™ksDlkbM dh ij[kuyh 'A' rFkk 'B' esa oqGN cw°nsa uhys fyVel 
dh Mkyus ij jax ifjorZuµ

  (a) ij[kuyh 'A' rFkk 'B' esa uhys ls yky jax esa cnyuk

  (b) ij[kuyh 'A' rFkk 'B' esa dksbZ ifjorZu ugha

  (c) ij[kuyh 'A' esa uhys ls yky 'B' esa dksbZ ifjorZu ugha

  (d) ij[kuyh 'B' esa uhys ls yky 'A' esa dksbZ ifjorZu ugha

 5. tc ftad /kkrq gkbM™kstuDyksfjd vEy ls vfHkfozG;k djrk gS rks xSl mRlftZr gksrh gSµ

  (a) vkDlhtu (b) ukbV™kstu (c) Dyksfju (d) gkbM™kstu

 6. pkj nk=ksa esa ftad /kkrq vkSj lksfM;e dkcksZusV dh vfHkfozG;k HCl rFkk NaOH ls djkbZ vkSj vius 

fu"d"kZ izLrqr fd;s () fu'kku xSl mRltZu osG fy, rFkk (×) fu'kku dksbZ vfHkfozG;k ugha osG iz;ksx 
osG fy,µ
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  (a)  Zn Na2CO3 (b)  Zn Na2CO3

    HCl    HCl  ×

    NaOH  ×  NaOH  

	 	 (c)  Zn Na2CO3 (d)  Zn Na2CO3

    HCl × ×  HCl  

    NaOH    NaOH × ×

  lgh izs{k.k gSµ

  (a) A (b) B (c) C (d) D

 7. jkgqy us csfj;e DyksjkbM osG ?kksy esa lksfM;e lYisGV osG tyh; ?kksy Mkyus ij ik;kµ

  (a) nqxZU/k okyh xSl mRiUu gqbZ (b) ij[kuyh esa jax yky esa cnyuk

  (c) oqGN le; i'pkr lisGn vo{ksi cuuk (d) rqjUr lisGn vo{ksi cuuk

 8. ,d Nk= us pkbuk fM'k esa fcuk cq>k pwuk fy;k vkSj mlesa FkksM+k lk ikuh Mkyk vkSj ik;kµ

  (a) ikWi /ofu   (b) pVpVkus okyh /ofu

  (c) fgl /ofu   (d) dksbZ /ofu ugha

 9. dkWij lYisGV osG ?kksy esa yksgs osG VqdM+s Mkyus osG 10 feuV i'pkr ?kksy osG jax es ifjorZu gksrk gS vkSj 
yksgs osG VqdM+ksa ij ijr te tkrh gSA ?kksy osG jax ifjorZu rFkk yksgs osG VqdM+ksa ij teh ijr dk jax gS 
ozGe'k%

  (a) ihyk rFkk gjk   (b) Hkwjk rFkk yky 

  (c) yky rFkk gjk uhyk   (d) gYdk gjk rFkk yky Hkwjk

 10. tc vk;ju lyisGV osG d.kksa dks rst xeZ djus ij] mRiUUk inkFkZ dk jaxµ

  (a) yky (b) uhyk (c) gjk (d) jaxghu

q q
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cgq fodfYd iz'u

 1. fdlh izfrjks/kd ls izokfgr gksus okyh fo|qr /kkjk o foHkokUrj dks fn, x, fp= esa n'kkZ;k x;k gSA  
izfrjks/kd dk eku gksxk (vkse esa)

  (a) 25 (b) 20 (c) 15 (d) 10
 2. ,d Nk= us 1.5 V osG 4 lSy tksM+ dj 6V dh ,d cSVjh cukbZA

                    
  lSy dks tksM+us dk lgh rjhdk gS %
  (a) A (b) B (c) C (d) D
 3.  fn, x, fo|qr ifjiFk vkjs[k esa Nk= izs{k.k djsaxsA

  (a) ,ehVj o oksYVehVj] nksuksa esa ifjorZu (b) u rks ,ehVj u gh oksYVehVj esa dksbZ ifjorZu
  (c) ,ehVj esa ifjorZu ij oksYVehVj esa ugha (d) oksYVehVj esa ifjorZu ij ,ehVj esa ugha
 4. ^^fo|qr /kkjk** foHkokUrj ij fuHkZj djrh gS] ;g fLkº djus osG fy, lgh fo|qr ifjiFk vkjs[k gSA
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  (a) A (b) B (c) C (d) D

 5. vkse osG fu;e dks lgh iznf'kZr djus okyk xzkQ gSA

  (a) A (b) B (c) C (d) D

 6. ^fo|qr /kkjk* foHkokUrj ij fuHkZj gS] ;g iznf'kZr djus osG fy, lgh la;kstu dkSu&lk gSA
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  (a) I (b) II (c) III (d) IV
 7. ^^fo|qr /kkjk izfrjks/kh rkj osG fLkjksa osG foHkokarj (V) ij fuHkZj djrh gS** bl iz;ksx esa ,d Nk= us fuEu 

xzkQ cuk;kA

  fn, x, izfrjks/kd dk lgh izfrjks/k gSA
  (a) 0.1 W (b) 1.0 W (c) 10 W (d) 100 W
 8. fo|qr /kkjk ekius gsrq lcls mfpr ,ehVj gSA

  (a) I (b) II (c) III (d) IV
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 9. vkse osG fu;e dks izfrLFkkfIkr djus osG fy, ,d Nk= us fuEu la;kstu dk iz;ksx fd;kA iz;ksx djrs gq, 
mlus Li'kZ oqGath dks ‘J’ dks pkj vyx&vyx txg ozGe'k% a, b, c rFkk d ij j[kk V/I dk vuqikr Kkr 
djrs gq,] ;g izs{k.k fd;kA

  (a) fcanq ‘a’ ij ;g fcanq ‘d’ dk 1/4 gS (b) fcanq ‘b’ ij ;g fcanq ‘d’ dk 2/4 gS

  (c) fcanq ‘c’ ij ;g fcanq ‘d’ dk 3/4 gS (d) lHkh fcanqvksa ij leku gSA

 10. ifjiFk esa Js.khozGe esa la;ksftr nks izfrjks/kdksa dk rqY; izfrjks/k Kkr djus osG fy, ,d Nk=k us fuEu 

ifjiFk la;ksftr fd;kA ysfdu og mn~ns'; dks izkIr ugha dj ikbZ D;ksafd&

  (a) oksYVehVj dh fLFkfr xyr gS 

  (b) ,ehVj dh fLFkfr xyr gS

  (c) oksYVehVj osG VfeZuy xyr la;ksftr gSa 

  (d) ,ehVj osG VfeZuy xyr la;ksftr gS

 11. rhu Nk=ksa X, Y vkSj Z us ifjiFk esa Js.khozGe esa la;ksftr nks izfrjks/kdksa dk ifj.kkeh (rqY;) izfrjks/k 

Kkr djus osG fy, fuEu izdkj ls la;ksftr fd;kA

  fdl Nk= us ,ehVj lgh la;ksftr ugha fd;kA

  (a) X (b) Y (c) Z  (d) rhuksa
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 12. ifjiFk I % ,ehVj dk ikB~;kad I1 rFkk oksYVehVj dk ikB~;kad V1

  ifjiFk II % ,ehVj dk ikB~;kad I2 rFkk oksYVehVj dk ikB~;kad V2

  fn, x;s ikB~;kadksa esa lgh laca/k gSA

  (a) I1 > I2 ; V1 = V2   (b) I1 < I2 ; V1 = V2

  (c) I2 > I1 ; V1 ≠ V2   (d) I1 < I2 ; V1 < V2

 13. pkj izfrjks/kd] izR;sd dk izfrjks/k 4Ω gS] lekukUrj ozGe esa fp= vuqlkj yxk;k x;kA oqGy izfrjks/k gS %

  (a) 8Ω (b) 4Ω (c) 0.5Ω (d) 0.25Ω
 14. izfrjks/kd R1 vkSj R2 O;ofLFkr gS %

  (a) nksuksa ifjiFk esa lekukUrj ozGe esa   (b) nksuksa ifjiFk esa Js.kh ozGe esa

  (c) ifjiFk I esa lekUrj ozGe o ifjiFk II esa Js.kh ozGe

  (d) ifjiFk I esa Js.khozGe o ifjiFk II esa lekukUrj ozGe
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 15. fn, x, ifjiFk esa dkSu&lk vo;o lekukUrj ozGe esa gSA

      

  (a) R1 rFkk R2 (b) R2 rFkk  V (c) R1 rFkk  V (d) R1, R2 rFkk  V

q q
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Summative Assessment-I, 2014-15
Subject : Science

Class : X
Time : 3 Hours]    [Maximum Marks : 90

lkekU; funsZ'kµ

	  (i) lHkh	iz'u	vfuok;Z	gSaA

	  (ii) iz'u	la-	1 ls	3	osG	iz'u	,d&,d	vad	osG	gSaA

	 	(iii) iz'u	la-	4 ls	6	osG	iz'u	nks	vadksa	osG	gSA

	 	(iv) iz'u	la-	7 ls	18	osG	iz'u	rhu	vadksa	osG	gSaA

	 	(v) iz'u	la-	19 ls	24	osG	iz'u	ik°p	vadksa	osG	gSaA	

	 	(vi) Hkkx	(c)	iz'u	la-	25 ls	33	osG	iz'u	,d	vad	osG	gSaA

	 	(vii) Hkkx	(c)	iz'u	la-	34 ls	36	osG	iz'u	nks	vadksa	osG	gSaA

Hkkx & (v)

	 1. ,d	lksyj	lsy	osG	}kjk	mRiUUk	foHkokUrj	vkSj	'kfDr	dk	ijkl	fy[kksA	 1

 2. mu	nks	mrdksa	osG	uke	fy[kks	tks	i'kqvksa	esa	fu;a=.k	,oa	leUo;	cukrs	gSaA	 1

 3. tc	,d	fo|qr	/kkjkokgh	pkyd	dks	pqEcdh;	{ks=	esa	j[kk	tkrk	gS	rks	bls	fdl	vofLFkfr	esa	j[ks	tkus	ij		
	 	vf/kdre	cy	yxsxkA		 	 	 1

 4. vk;fud	;kSfxd	D;k	gS\	bu	;kSfxdksa	osG	nks	xq.k/keZ	fy[kksA		 2
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 5. iŸkh	osG	,d	[kqys	ja/kz	dk	fp=	cukb;s	vkSj	bls	ukekafdr	dhft;sµgfjryod	}kjk	dksf'kdkA	 2

 6. ,d	,Y;wfefu;e	osG	VqdMs+	dks	vk;ju	(IJ)	lYQkbM	esa	Mkyus	ij	D;k	gksrk	gS\	gksus	okyh	jklk;fud		
	 	vfHkfozG;k	dk	lehdj.k	fy[kksA	   2

 7. mu	pkj	izs{k.kksa	dk	mYys[k	dhft,	ftuosG	vk/kkj	ij	;g	dgk	tk	ldrk	gS	fd	jklk;fud	vfHkfozG;k	gqbZ		
	 	gSA	 	 	 	 	 	 	 3

 8. ukbV™kstu	vkSj	gkbM™kstu	osG	la;kstu	ls	veksfu;k	osG	cuus	dh	vfHkfozG;k	osG	lehdj.k	dks	larqfyr	djus		
	 	osG	pj.k	fy[kksA	 	 	 	 	 3

 9. thfor	thoksa	esa	Xyqdkst	osG	fo[kaMu	osG	rhu	iFkksa	dks	le>kb;sA	 3

 10. ,d	eSXuhf'k;e	fjcu	dks	ok;q	esa	tyk;k	tkrk	gSA

	 	(a) bl	vfHkfozG;k	esa	gksus	okys	nks	izs{k.k	fy[kksA

	 	(b) bl	vfHkfozG;k	dk	izdkj	 fy[kks	rFkk	izkIr	mRikn	dk	jklk;fud	uke	 fyf[k;sA	vfHkfozG;k	dk		
	 		 lehdj.k	Hkh	fy[kksA	   3

 11. lksfM;e	DyksjkbM	dh	jpuk	bySDV™kuksa	osG	LFkkukUrj.k	osG	vk/kkj	ij	le>kb;sA	bls	cukus	okys	vk;uksa	osG		
	 	chp	yxus	okys	cy	dk	izdkj	le>kb;sµ	 	 	 3

 12. fuEufyf[kr	osG	dkj.k	nhft;sµ	  

  (a) /kefu;ksa	dh	fHkfŸk	eksVh	gksrh	gSA

	  (b) eNfy;ksa	osG	‚n;	esa	#f/kj	,d	pozG	esa	osGoy	,d	ckj	nh	tkrk	gSA

	  (c) ikniksa	dh	mGtkZ	vko';drk	fuEu	gksrh	gSA	 	 	 3

 13. ifjiFk	esa	y?kqiFku	vkSj	vfrHkkj.k	dks	le>kb;sA

	 	?kjsyw	oS|qr	ifjiFk	esa	vfrHkkj.k	dh	lEHkkouk	dks	jksdus	osG	fy;s	yh	tkus	okyh	nks	lko/kkfu;k°	fy[kksA	3

 14. ,d	xzkgh	Vsful	osG	f[kykM+h	osG	fy;s	mn~nhiu	ls	vuqfozG;k	dk	iFk	le>kb;sA	 3

 15. izsfjr	 fo|qr	 /kkjk	dh	 fn'kk	Kkr	djus	osG	 fy;s	∂ysfeax	dk	nf{k.k	gLr	 fu;e	Li"V	djrs	 gq;s	 O;Dr		
	 	dhft;sA	 	 	 	 	 	 3 

 16. ydM+h	dh	vis{kk	pkjdksy	iz;ksx	djus	osG	dksbZ	rhu	ykHk	fy[kksA	 3

	17. (a) fdlh	pkyd	izfrjks/k	dks	izHkkfor	djus	okys	nks	dkjdksa	dh	lwph	cukb;sA	

	  (b) nks	rkacs	dh	rkj	A	vkSj	B	ozGe'k	20m	vkSj	10 m	yEch	rFkk	2 cm	vkSj	1 cm	f=T;k	dh	gSA		
	 		 bu	nksuksa	osG	izfrjks/kksa	dh	rqyuk	dhft;sA	 	 	 3
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	18. ?kj	yksVus	ij	usgk	tks	fd	uoh	d{kk	dh	Nk=k	Fkh]	us	ns[kk	fd	mldk	HkkbZ	ujs'k	nksigj	osG	le;	lHkh	ykbVs		

	 	vkSj	ia[ks	pyk	dj	TV	ns[k	jgk	gSA	mlus	ik;k	fd	ujs'k	us	ykbV	tyk	j[kh	FkhA	mlus	f[kM+fd;k°	[kksy		

	 	nh	vkSj	ijns	Hkh	,d	vksj	ljdk	fn;sA	ftlls	dejs	esa	gok	vkSj	jks'kuh	nksuksa	vkus	yxsA	fQj	mlus	ykbVsa		

	 	cUn	djokbZ	vkSj	mldk	dkj.k	le>k;kA

	  (a) usgk	osG	}kjk	iznf'kZr	nks	ewY;	fy[kksA

	  (b) le>kb;s	fd	mlus	vius	HkkbZ	dks	Hkh	;s	ewY;	nsus	dk	fdl	izdkj	iz;Ru	fd;kA	 3

	19. (a) ekuo	vkgkj	uyh	dk	ukekafdr	fp=	cukb;sA

	 	(b) fp=	dh	lgk;rk	ls	vehck	esa	iks"k.k	le>kb;sA	 	 5

	20. (a) ,d	/kkrq	X	dh	iSGfjd	vk°DlkbM	ls	vfHkfozG;k	dk	iz;ksx	jsy	dh	iVfj;ksa	dks	tksM+us	osG	fy;s	fd;k		

	 		 tkrk	gSA	/kkrq	X	dks	igpkfu;s	vkSj	bl	vfHkfozG;k	dk	lehdj.k	fyf[k;sA	;g	vfHkfozG;k	ml		

	 		 izdkj	osG	dk;Z	osG	fy;s	D;ksa	mi;ksxh	gSA

	  (b) ,yk;	dh	ifjHkk"kk	fyf[k;sA	bls	veyxe	dc	dgk	tkrk	gSA	ihry	osG	vo;o	?kkrqvksa	dh	igpku	

	 		 dhft;sA	 	 	 	 	 5

	21. (a) 1	okV	dh	ifjHkk"kk	fyf[k;sA

	 	(b) fo|qr	mGtkZ	dh	O;kolkf;d	bdkbZ	fyf[k;s	vkSj	bls	bldh	SI	bdkbZ	esa	O;Dr	dhft;sA

	 	(c) ,d	750 W	dk	fo|qr	jsQhtjsVj	izfrfnu	8	?kaVs	pyrk	gSA	bls	twu	osG	ekg	esa	pykus	ij	`	2.50		

	 		 izfr	kWh dh	nj	ls	fo|qr	mGtkZ	ij	fdruk	O;;	vk;sxkA	 5

	22. (a) ty	osG	rkiu	fu;e	fyf[k;s	vkSj	bUgsa	xf.krh;	O;tad	osG	:i	esa	O;Dr	dhft;sA

	 	(b) 5W	izfrjks/k	ls	/kkjk	izokfgr	djus	ij	80 J	mG"ek	izfr	lSd.M	mRiUu	gksrh	gS	izfrjks/k	osG	fLkjksa	ij		

	 		 foHkokUrj	Kkr	dhft;sA	 	 	 5

	23. (a) foo`Grxaf/krk	dks	le>kb;sA	fdl	izdkj	dh	jklk;fud	vfHkfozG;k	blosG	mŸkjnk;h	gksrh	gSA	bldh		

	 		 ifjHkk"kk	fyf[k;sA

	  (b) foo`Grxaf/krk	dks	jksdus	dh	dksbZ	rhu	fof/k;k°	fyf[k;sA	 5

	24. (a) nks	dhyksa]	cgqr	iryh	,yqfefu;e	dh	iŸkh	12 V	dh	cSVjh	vkSj	,d	oqaGth	dh	lgk;rk	ls	,d	

	 		 fozG;kdyki	dh	:ijs[kk	rS;kj	dhft;sA	ftlls	;g	fn[kk;k	tk	losG	fd	∂;wt	fdl	izdkj	dk;Z		

	 		 djrk	gS	\

	  (b) ,d	ekbozGksossc	vou	dh	osGcy	esa	rhu	rkj	gSaA	ftlesa	jks/kh	vkoj.k	dk	jax	ozGe'k%	dkyk]	gjk	vkSj		

	 		 yky	gSA	bu	rhuksa	jaxksa	dk	egRo	fyf[k;s	vkSj	yky	vkSj	dkys	rkj	osG	e/;	foHkokUrj	fyf[k;sA	 5



foKku] d{kk & X (SA - I)104

Hkkx & (c)

	25. yksgs	dh	,d	dhy	dks	dkij	lYisGV	osG	foy;u	esa	j[kk	x;kA	2.3	?kaVs	ckn	fd;k	x;k	izs{k.k	gksxkµ

	 	(a) foy;u	dk	gYdk	uhyk	jax	xk;c	gks	x;k	 (b) dhy	ij	yky	Hkwjh	ijr	cu	xbZ

	  (c) foy;u	gYdk	gjk	gks	x;k	 (d) mijksDr	rhuksa	ghA	 1

	26. ,d	Nk=	us	FeSO4	osG	oqGN	fozGLVy	,d	okWp	Xykl	esa	j[ks	bu	fozGLVyksa	dk	jax	gSµ

	  (a) gYdk	gjk		 	 (b) uhyk

	 	(c) 'osr	   (d) yky	Hkwjk	 1

	27. fj;k	us	pH	isij	dh	iŸkh	dks	nks	ij[kufy;ksa	A	vkSj	B	esa	fy;s	uewuksa	esa	MkykA	ij[kuyh	A	esa	bldk		
	 	jax	gjk	vkSj	B	esa	yky	gks	x;kA	A vkSj	B	esa	j[ks	uewus	ozGe'k%	gSµ

	  (a) ruq	HCl, ty	 (b) ty]	NaOH

  (c) ty]	ruq	HCl  (d) NaOH foy;u]	ruq	HCl 1

 28. pkj	ij[kufy;k°	A, B, C, D	esa	ozGe'k%	CuSO4, ZnSO4, FeSO4, Al2(SO4)3	osG	tyh;	foy;u		
	 	fy;s	x;s	gSaA	izR;sd	ij[kuyh	esa	ftad	osG	nkus	Mkys	x;sA	oqGN	le;	osG	ckn	ftu	ij[kufy;ksa	osG	foy;u		
	 	jaxghu	gks	tk;sxs	os	gSµ

	  (a) A vkSj	C   (b) A	vkSj	D

  (c) C vkSj	D   (d) A	vkSj	B 1

 29. uhps	fn;s	x;s	ifjiFk	esa	vkse	osG	fu;e	dk	lR;kiu	osG	fy;s	fofHkUu	midj.kksa	dh	O;oLFkk	ifjiFk	esa		
	 	fn[kkbZ	xbZ	gSA	ifjiFk	esa	fn[kk;s	x;s	midj.k	X, Y, Z	ozGe'k	gS	%

	 	(a) /kkjk	fu;U=d]	izfrjks/kd]	vehVj	 (b) vehVj]	oksYVehVj]	/kkjk	fu;U=d

	 	(c) oksYV	ehVj]	vehVj]	/kkjk	fu;U=d	 (d) /kkjk	fu;U=d]	vehVj]	oksYVehVj	 1
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	30. rhu	izfrjks/kdksa	R1, R2, R3	dks	lekUrj	ozGe	esa	tksM+	dj	rqY;	izfrjks/k	Kkr	djus	osG	iz;ksx	esa	pkj	Nk=ksa		
	 	us	budks	fuEu	izdkj	ls	tksM+kA	ftl	Nk=	us	bu	izfrjks/kdksa	dks	lgh	rjhosG	ls	tksM+k	og	gSµ

	 	(a) A    (b) B

  (c) C    (d) D 1

 
 

31. ;g	fn[kkus	osG	fy;s	fd	izdk'k	la'ys"k.k	osG	fy;s	lkSj	izdk'k	dk	gksuk	vko';d	gSA	iŸkh	dks	,Ydksgy	esa		
	 	mckyk	tkrk	gSµ

	  (a) iŸkh	ls	ty	gVkus	osG	fy;s

	 	(b) iŸkh	osG	i.kZgfjr	dks	,Ydksgy	esa	foyf;r	djus	osG	fy;s

	 	(c) iŸkh	dh	dksf'kdkvksa	dh	f>Yyh	dks	ikjxE;	cukus	osG	fy;s	

	  (d) iŸkh	ls	LVkpZ	gVkus	osG	fy;sA	 	 	 1

	32. 'olu	osG	nkSjku	CO2	mRlftZr	gksrh	gS	n'kkZus	osG	iz;ksx	esa	ftl	jlk;u	dk	foy;u	NksVh	ij[kuyh	esa		
	 	fy;k	tkrk	gS	og	gSµ

	 	(a) NaOH   (b)  KOH

  (c) NaCl   (d) KCl 1

 33. iŸkh	dh	f>Yyh	osG	vLFkk;h	vkjksg.k	cukus	osG	fuEu	pj.k	gS	%

	 	(i) LykbM	osG	osGUnz	esa	fXyljhu	dh	cwan	jf[k;s

	 	(ii) iŸkh	dh	fupyh	lrg	ls	ijr	[khap	dj	fudkfy;s

	 	(iii) ijr	dks	LykbM	ij	j[kh	fXyljhu	dh	cwan	ij	jf[k;sA

	  (iv) okWp	Xykl	esa	f>Yyh	dks	lsQkfuu	ls	jaftr	dhft;sA		 1
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	  (v) f>Yyh	ls	vfrfjDr	jtad	dks	gVkb;sA	

	 	(vi) LykbM	ij	j[kh	f>Yyh	ij	doj	fLyi	jf[k;sA

	 	bu	pj.kksa	dk	lgh	izozGe	gS	%	

	  (a) II, IV, V, I, III, VI (b) IV, V, II, I, III, VI

  (c) IV, V, II, VI, I, III (d) I, IV, V, II, III, VI 1

 34. ,d	Nk=	us	,d	iŸkh	dk	vLFkkbZ	vkjksg.k	cuk;k	vkSj	mlesa	mlus	oqGN	gjs	jax	osG	fcanqvksa	dk	izs{k.k	fd;kA

	 	(i) bu	gjs	fcUnqvksa	dk	uke	fyf[k;s	buesa	mifLFkr	o.kZd	dk	uke	fyf[k;sA	

	 	(ii) bl	o.kZd	dk	izdk;Z	fyf[k;sA	 	 	 2

	35. ,d	Nk=	us	isGjl	lYisGV	osG	fozGLVyksa	dks	DoFku	uyh	osG	xje	djus	dk	iz;ksx	fd;k	mlus	rhoz	xa/k	dh		
	 	xSl	dk	vuqHko	fd;k	vkSj	ik;k	fd	fozGLVyksa	dk	jax	xk;c	gks	x;k	gSA

  (i) rhoz	xa/k	okyh	xSlksa	dk	jklk;fud	lw=	fyf[k;sA

	 	(ii) fozGLVyksa	dk	jax	D;ksa	xk;c	gks	x;kA	 	 	 2

	36. iŸkh	dh	f>Yyh	dh	vLFkkbZ	LykbM	cukrs	le;	fdu	lko/kkfu;ksa	dk	/;ku	j[kuk	pkfg;s	(dksbZ	nks)A	2
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Summative Assessment-I, 2015-16
Subject : Science

Class : X
Time : 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) 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 6 in Section A are two marks questions. These  
   are to be answered in about 30 words each.
  (vi) Question numbers 7 to 18 in Section A are three marks questions.  
   These are to be answered in about 50 words each.
	 	(vii)	 Question	 numbers	 19	 to	 24	 in	 Section	 A	 are	 five	 marks	 questions.	 
   These are to be answered in about 70 words each.
  (viii) 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.
  (ix) Question numbers 34 to 36 in Section B are based on practical skills. 
   Each question is a two marks questions.

lkekU; funsZ'kµ

  (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	gksaxsA

  (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
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  (v) Hkkx&v	osG	iz'u	la[;k	4 ls	6 osG	iz'u	nks&nks	vadksa	osG	gSaA	buosG	mŸkj	yxHkx	30-30 'kCnksa	esa	nsaA

  (vi) Hkkx&v	osG	iz'u	la[;k	7 ls	18 osG	iz'u	rhu&rhu	vadksa	osG	gSaA	buosG	mŸkj	yxHkx	50-50 'kCnksa		
	 		 esa	nsaA
  (vii) Hkkx&v	osG	iz'u	la[;k	19 ls	24 osG	iz'u	ik°p&ik°p	vadksa	osG	gSaA	buosG	mŸkj	yxHkx	70-70 'kCnksa		
	 		 esa	nsaA

  (viii) 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&,d	vad	dk	gSA	fn,	x,	pkj	fodYiksa	esa	ls	vkidks	osGoy	,d	lcls	mi;qDr		
	 		 fodYi	pquuk	gSA
  (ix) 	 Hkkx&c	osG	iz'u	la[;k	34 ls	36	osG	iz'u	iz;ksxkRed	dkS'ky	ij	vk/kkfjr	nks&nks	vadksa	osG	gSaA

SECTION – (A)

Hkkx& (v)

 1. Why are we advised to use iodised salt in our diet ? 1

  gesa	vius	vkgkj	esa	vk;ksMhu	;qDr	ued	dks	lfEefyr	djus	dh	lykg	D;ksa	nh	tkrh	gSA

 2. Mention the colour convention for live and earth wires. 1

  fo|qUe;	vkSj	HkwlEioZG	rkjksa	osG	fy,	iz;ksx	fd;s	tkus	okyk	jaxksa	dk	dksM	fyf[k,A

 3. Mention any one reason due to which most of the thermal power plants are set up near  
	 	coal	or	oil	field.	 	 	 	 1

  vf/kdka'k	rkih;	fo|qr	la;a=	(FkeZy	ikoj	IykaV)	dks	dks;ys	vFkok	rsy	Hk.Mkj	{ks=ksa	osG	lehi	LFkkfir		
	 	djus	dk	,d	dkj.k	fyf[k,A

 4. Write one example each of :   2

  (i) A metal which so soft that it can be cut with a knife and a non-metal which is the  
   hardest substance.

  (ii) A metal and a non-metal which exist as liquid at room temperature.

  izR;sd	dk	,d&,d	mnkgj.k	nhft,	µ

	 	(i) 	 ,d	/kkrq	tks	bruh	dksey	gS	fd	mls	pkowG	ls	dkVk	tk	ldrk	gS	vkSj	,d	v/kkrq	tks	lHkh	izkÏfrd		

	 		 inkFkks±	esa	lcls	dBksj	gSA

	 	(ii) ,slh	/kkrq	vkSj	v/kkrq	tks	d{k	rki	ij	nzo	osG	:i	esa	gksrh	gSA
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 5. Explain why an aqueous solution of sodium sulphate is neutral while an aqueous  
  solution of sodium carbonate is basic in nature.  2

  O;k[;k	dhft,	fd	lksfM;e	lYisGV	dk	tyh;	foy;u	mnklhu	D;ksa	gksrk	gS	tcfd	lksfM;e	dkcksZusV	dk		
	 	tyh;	foy;u	{kkjh;	izÏfr	dk	gksrk	gSA

 6. Mention the site of complete digestion in our body. Name the end products formed on  
  complete digestion of carbohydrates, proteins and fats. 2

  gekjs	'kjhj	esa	iw.kZ	ikpu	osG	LFky	dk	mYys[k	dhft,A	dkcksZgkbMs™V]	izksVhu	rFkk	olk	osG	iw.kZ	ikpu	ij		
	 	izkIr	gksus	okys	vafre	mRiknksa	osG	uke	fyf[k,A

	 7.	Look	at	the	figure	given	below	and	answer	the	following	questions	:	 3

  (i) What is the colour of ferrous sulphate crystals before and after heating ?
  (ii) How do you identify the gases evolved on heating ?
  (iii) What kind of reaction does it represent ? Write the balanced chemical equation  
   also.

  uhps	fn,	x,	fp=	dks	nsf[k,	rFkk	fuEu	iz'uksa	osG	mŸkj	nhft,	µ

	 	(i) isGjl	lYisGV	fÿLVyksa	dk	jax	xeZ	djus	ls	iwoZ	rFkk	i'pkr~	fyf[k,A

	 	(ii) xeZ	djus	ij	mRlftZr	xSlksa	dks	vki	oSGls	igpkusaxsA

	 	(iii) ;g	fdl	izdkj	dh	vfHkfÿ;k	n'kkZrk	gS\	bldk	larqfyr	jklk;fud	lehdj.k	Hkh	fyf[k,A

 8. A compound 'X' is a constituent of baking powder. It is used as an antacid. When 'X' is  
  heated it gives out a gas 'Y' which when passed through lime water turns it milky and  
  a salt 'Z' is formed which is the main constituent of washing powder. Identify X, Y and  
  Z. Write balanced chemical equations for the reactions involved. 3
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  ,d	;kSfxd	'X' csfoaGx	ikmMj	dk	?kVd	gSA	bldk	mi;ksx	,UVSfLkM	osG	:i	esa	gksrk	gSA	tc	'X' dks	xeZ		
	 	fd;k	tkrk	gS	,d	xSl	'Y' mRlftZr	djrk	gS	tks	pwus	osG	ikuh	esa	izokfgr	gksus	ij	mls	nwf/k;k	djrh	gS	rFkk		
	 	,d	yo.k	 'Z' curk	gS	tks	lksMs	dk	eq[;	?kVd	gSA	X, Y rFkk	Z dh	igpku	dhft,A	layXu	lHkh		
	 	vfHkfÿ;kvksa	osG	jklk;fud	lehdj.k	fyf[k,A

 9. (i) In the following reactions, name the reactants which undergo oxidation and  
   reduction :    3

   fuEu	vfHkfÿ;kvksa	esa	mu	vfHkdkjdksa	osG	uke	fyf[k,	ftudk	mip;u	,oa	vip;u	gks	jgk	gS	µ

	 		 (a) CuO(s) + H2(s) → Cu(s) + H2O(g)

   (b) CuO(g) + Zn(s) → ZnO(s) + Cu

  (ii) State one industrial application of reduction.

   vip;u	dk	,d	vkS|ksfxd	vuqiz;ksx	O;Dr	dhft,A

 10. You are given samples of three metals – sodium, magnesium and copper. Suggest any  
  two activities to arrange them in order of their decreasing reactivity. 3

  vkidks	rhu	/kkrqvksa	osG	uewus	fn,	x,	gSa	µ	lksfM;e]	eSXuhf'k;e	rFkk	rk°ckA	fdUgha	nks	fÿ;kdykiksa	osG		

	 	lq>ko	nhft,	ftlls	bUgsa	vfHkfÿ;k'khyrk	osG	?kVrs	ozGe	esa	O;ofLkFkr	fd;k	tk	losGA

 11. Mention three parts of hind brain and write one function of each. 3

  ik'oZ	efLkr”d	osG	rhu	Hkkxksa	osG	uke	fyf[k,	vkSj	izR;sd	dk	,d	izdk;Z	fyf[k,A

 12. State three common features of respiratory organs of animals. 3

  tUrqvksa	osG	'olu	vaxksa	dh	rhu	mHk;fu”B	fo'ks"krk,°	fyf[k,A

	13.	Define	excretion.	Write	two	vital	functions	of	kidney.	 3

  mRltZu	dh	ifjHkk"kk	fyf[k,A	o'Dd	osG	nks	izeq[k	izdk;Z	fyf[k,A

 14. Show four different ways in which three resistors of 'r' ohm each may be connected in 
  a circuit. In which is the equivalent resistance of the combination : 3

  (i) maximum ?  (ii) minimum ?

  rhu	izfrjks/kdksa]	ftuesa	izR;sd	dk	izfrjks/k	'r' vkse	gS]	dks	ifjiFk	esa	la;ksftr	djus	osG	pkj	fofHkUu	<axksa		

	 	dks	n'kkZb,A	fdlesa	izfrjks/kdksa	osG	la;kstu	dk	rqY;	izfrjks/kd	µ

	 	(i) vf/kdre	gksxk		 (ii) U;wure	gksxk
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 15. A coil of insulated wire is connected to a galvanometer. Explain what happens if a bar  
  magnet with it pole towards one face of the coil is : 3
  (i) moved quickly towards the coil
  (ii) kept stationary inside the coil, and
  (iii) moved quickly away from the coil.

  jks/kh	rkj	ls	cuh	fdlh	oqG.Myh	osG	fLkjksa	ls	dksbZ	xSYouksehVj	la;ksftr	fd;k	x;k	gSA	O;k[;k	dhft,	fd		
	 	D;k	gksrk	gS	tc	fdlh	NM+	pqEcd	osG	mŸkj	/kzqo	dks	bl	oqG.Myh	osG	µ

	 	(i) ,d	fLkjs	dh	vksj	rsth	ls	yk;k	tkrk	gS

	 	(ii) Hkhrj	fLkFkr	j[kk	tkrk	gS]	vkSj

	 	(iii) blh	fLkjs	ls	rsth	ls	nwj	ys	tk;k	tkrk	gSA

 16. With the help of a diagram for the experimental set-up describe an activity to show that  
	 	a	current	carrying	conductor	placed	in	a	uniform	magnetic	field	experiences	a	force.	3

  iz;ksfxd	O;oLFkk	osG	vkjs[k	dh	lgk;rk	ls	;g	n'kkZus	osG	fy,	,d	fÿ;kdyki	dk	o.kZu	dhft,	fd	,d		
	 	leku	pqEcdh;	{ks=	esa	fLkFkr	/kkjkokgh	pkyd	fdlh	cy	dk	vuqHko	djrk	gSA
 17. Aditi made a solar cooker in science competition. She got a prize also in the competition.  
  She wanted to help her mother in cooking at home with this solar cooker. She made her  
  mother aware of the limitations of the solar cooker. 3
  (i) What is the main limitation of using a solar cooker ?
  (ii) Would you suggest Aditi to install a solar cooker at her home ? Give reason for  
   your answer.
  (iii) Which values of Aditi impress you ?

  vfnfr	us	foKku	izfr;ksfxrk	esa	lkSj	oqGdj	dk	fuekZ.k	fd;kA	mls	izfr;ksfxrk	esa	iqjLdkj	Hkh	izkIr	gqvkA		
	 	og	ml	lkSj	oqGdj	ls	viuh	ek°	dh	?kj	esa	Hkkstu	cukus	esa	Hkh	lgk;rk	djuk	pkgrh	FkhA	mlus	viuh	ek°		
	 	dks	lkSj	oqGdj	dh	lhekvksa	ls	Hkh	voxr	djk;kA

	 	(i) lkSj	oqGdj	osG	mi;ksx	dh	,d	eq[;	lhek	D;k	gSA

	 	(ii) D;k	vki	vfnfr	dks	vius	?kj	esa	lkSj	oqGdj	LFkkfLkr	djus	dk	lq>ko	nsaxs\	vius	mŸkj	osG	fy,		
	 		 mfpr	dkj.k	fyf[k,A

	 	(iii) vfnfr	osG	dkSu&ls	xq.k	vkidks	izHkkfor	djrs	gSaA

 18. Mention any three factors on which the selection of a good source of energy depends. 3

  vPNs	mGtkZ	lzksr	dk	pquko	djus	esa	egRoiw.kZ	rhu	dkjd	fyf[k,A
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	19.	(i)	 Define	the	term	alloy.	Write	two	advantages	of	making	alloys.	 5
  (ii) A metal 'X' which is used in thermite process, when heated with oxygen gives an  
   oxide 'Y' which is amphoteric in nature. Identify X and Y. Write down balanced  
   chemical equations of the reactions of oxide Y with HCl and NaOH.

  (i) feJ/kkrq	in	dh	ifjHkk"kk	nhft,A	feJ	/kkrqvksa	osG	fuekZ.k	osG	nks	ykHk	fyf[k,A

		 	(ii) 	 ,d	/kkrq	 'X' tks	FkfeZV	izfÿ;k	esa	iz;qDr	gksrh	gs]	tc	vkWDlhtu	osG	lkFk	xeZ	dh	tkrh	gS	rks		
	 		 vkWDlkbM	mRlftZr	gksrk	gS	tks	izÏfr	esa	mHk;/kehZ	gSA	X rFkk	Y dh	igpku	dhft,A	vkWDlkbM	
	 		 'Y' dh	HCl rFkk	NaOH ls	vfHkfÿ;kvksa	osG	larqfyr	jklk;fud	lehdj.k	fyf[k,A

	20.	Identify	the	type	of	chemical	reactions	in	the	following	statements	and	define	each	one	 
  of them :      5
  (i) Digestion of food in our body
  (ii) Rusting of iron
  (iii) Heating of manganese dioxide with aluminium powder
	 	(iv)	 Blue	colour	of	copper	sulphate	solution	disappears	when	iron	fillings	are	added	 
   to it
  (v) Dilute hydrochloric acid is added to sodium hydroxide solution to form sodium  
   chloride amalgam.

   fuEu	dFkuksa	esa	ls	vfHkfÿ;k	osG	izdkj	igpku	dj	izR;sd	dks	ifjHkkf"kr	dhft,	µ

	 	(i) gekjs	'kjhj	esa	[kk|	inkFkks±	dk	ipukA	

	 	(ii) yksgs	dks	tax	yxukA

	 	(iii) ,syqfefu;e	ikmMj	osG	lkFk	eSaxuht	MkvkWDlkbM	dk	tyukA

	 	(iv) yksgs	dh	Nhyu	dk	dkWij	lYisGV	foy;u	esa	Mkyus	ij	mldk	uhyk	jax	xk;c	gksukA

	 	(v) lksfM;e	gkbM™kWDlkbM	foy;u	esa	ruq	gkbM™ksDyksfjd	vEy	Mkyus	ij	lksfM;e	DyksjkbM	rFkk	ty		
	 		 dk

	21.	(i)	 Define	refLkex	arc.	Draw	a	fLkow	chart	showing	the	sequence	of	events	which	 
   occur during sneezing.
  (ii) List four plant hormones. Write one function of each. 5

  (i) izfrorhZ	pki	dh	ifjHkk"kk	fyf[k,A	Nhad	vkus	ij	gksus	okyh	?kVukvksa	dk	lgh	izozGe	esa	izokg	fp=		
	 		 cukb,A

	 	(ii) pkj	ikni	gkWjeksuksa	dh	lwph	cukb,A	izR;sd	dk	,d	izdk;Z	fyf[k,A
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 22. Give reasons for the following :   5

	 	(i)	 Electric	bulbs	are	not	filled	with	air	but	are	filled	with	argon	or	nitrogen	gas.

	 	(ii)	 The	filament	type	electric	bulbs	are	not	power	efficient.

  (iii) The coils of heating devices are made of alloys rather than pure metals.

  (iv) Copper and aluminium wires are usually used for electricity transmission.

  (v) The current that makes the heater element red hot only slightly warms the  
   connecting wire leading the heater.

  fuEufyf[kr	osG	fy,	dkj.k	nhft,	µ

	 	(i) fo|qr	cYcksa	esa	ok;q	osG	LFkku	ij	vkxZu	vFkok	ukbV™kstu	xSl	Hkjh	tkrh	gSA

	 	(ii) rUrq	;qDr	cYc	'kfDr&n{k	ugha	gksrs	gSaA

	 	(iii) rkiu	;qfDr;ksa	dh	rkiu	oqG.Mfy;ksa	osG	fuekZ.k	esa	'kqº	/kkrqvksa	osG	LFkku	ij	feJ	/kkrqvksa	dk	mi;ksx	
	 		 fd;k	tkrk	gSA

	 	(iv) fo|qr	lapkj.k	esa	mi;ksx	gksus	okys	rkjksa	osG	fuekZ.k	esa	dkWij	vFkok	,syqfefu;e	dk	mi;ksx	fd;k	
	 		 tkrk	gSA

	 	(v) ftl	fo|qr	/kkjk	dks	izokfgr	djus	ij	rkiu	;qfDr;ksa	osG	rUrq	yky	rIr	gks	tkrs	gSa	mu	;qfDr;ksa	rd	
	 		 /kkjk	igq°pkus	okys	la;ksxh	rkj	osGoy	gYosG	ls	xeZ	gksrs	gSaA

 23. Two wires X and y are of equal length and have equal resistances. If the reactivity of X  
  is more than that of Y,  which wire is thicker and why ? For the electric circuit given  
  below calculate :    5

  (i) current in each resistor,

  (ii) total current drawn from the battery, and

  (iii) equivalent resistance of the circuit.
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  nks	rkjksa	X rFkk	Y dh	yEckbZ	vkSj	izfrjks/k	leku	gSaA	;fn	X dh	izfrjks/kdrk	Y dh	rqyuk	esa	vf/kd	gS]		
	 	rks	buesa	ls	dkSu&lk	rkj	eksVk	gS	vkSj D;ksa\	uhps	fn,	x,	fo|qr	ifjiFk	osG	fy,	fuEufyf[kr	dk	ifjdyu		
	 	dhft,	µ 

  (i) izR;sd	izfrjksd/k	ls	izokfgr	/kkjk]

	 	(ii) cSVjh	ls	yh	xbZ	oqGy	/kkjk]	vkSj

	 	(iii) ifjiFk	dk	rqY;	izfrjks/kA

	24.	State	Ohm's	law.	Write	the	necessary	condition	for	its	validity.	How	is	this	law	verified	 
  experimentally ? What will be the nature of graph between potential difference and  
  current for a conductor ? Name the physical quantity that is determined from this  
  graph.      5

  vkse	dk	fu;e	fyf[k,A	bl	fu;e	dh	oS/krk	osG	fy,	vko';d	'krZ	fyf[k,A	bl	fu;e	dk	izk;ksfxd		
	 	lR;kiu	fdl	izdkj	fd;k	tkrk	gS\	fdlh	pkyd	osG	fy,	foHkokUrj	vkSj	fo|qr	/kkjk	osG	chp	xzkQ	dh		
	 	izÏfr	D;k	gksxh\	bl	xzkQ	}kjk	ftl	HkkSfrd	jkf'k	dks	Kkr	fd;k	tkrk	gS]	mldk	uke	fyf[k,A 

SECTION – B

Hkkx & (c)

	25.	To	find	the	pH	of	lemon	juice	in	the	laboratory,	a	student	added	two	drops	of	universal	 
  indicator in the given sample in a test tube. The colour observed by him in the test tube 
  will be :      1

  (a) light orange  (b) yellow

  (c) green   (d) blue

  fdlh	Nk=	us	iz;ksx'kkyk	esa	uhacw	osG	jl	dh	pH Kkr	djus	osG	fy,	ij[kuyh	esa	fn,	x,	mlosG	uewus	esa	
	 	lkoZf=d	lwpd	dh	nks	cw°n	MkyhaA	mls	ij[kuyh	esa	tks	jax	fn[kkbZ	nsxk]	og	gS	µ

	 	(a) gYdk	ukjaxk	 	 (b) ihyk

	 	(c) gjk	 	 	 	 (d) uhyk

 26. In acidic solutions the pH paper detects the concentration of : 1

  (a) H− ion   (b) H+ ion

  (c) OH− ion  (d) OH+ ion

  vEyh;	foy;u	esa	pH isij	lkUnzrk	Kkr	djrk	gS	µ

	 	(a) H−	vk;u	dj		 (b) H+	vk;u	dj

	 	(c) OH− vk;u	dj	 (d) OH+ vk;u	dj
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 27. A student while studying the properties of acids took a boiling tube, added zinc granules 
  in it and dilute hydrochloric acid over them. The student then observed the bubbles of  
	 	a	gas	which	he	identified	with	its	sound.	The	gas	and	the	sound	respectively	were	:	 1
  (a) hydrogen, pop sound (b) hydrogen, crackling sound
  (c) carbon dioxide, pop sound (d) carbon dioxide, crackling sound

  ,d	Nk=	us	vEyksa	osG	xq.kksa	osG	v/;;u	dk	iz;ksx	djrs	gq,	,d	DoFku	uyh	esa	ftad	osG	nkus	Mky	dj	ml		
	 	ij	ruq	gkbM™ksDyksfjd	vEy	MkykA	mls	ij[kuyh	esa	fdlh	xSl	osG	cqycqys	fn[ks	ftls	mlus	igpkuus	dh		
	 	izozGfr	dk	mi;ksx	djosG	/ofu	ls	igpkukA	og	xSl	rFkk	/ofu	ozGe'k%	Fkh	µ

	 	(a) gkbM™kstu]	ikWi	/ofu	 (b) gkbM™kstu]	pV[k	/ofu

	 	(c) dkcZu	MkbvkWDlkbM]	ikWi	/ofu	 (d) dkcZu	MkbvkWDlkbM]	pV[k	/ofu

 28. Identify the set –ups in which the chemical reaction will occur : 1

  uhps	fn,	x,	fp=ksa	esa	ls	mu	ij[kufy;ksa	dks	igpkfu,	ftuesa	jklk;fud	vfHkfÿ;k	gksxh	µ

	 	(a) II, III   (b) III, IV

	 	(c) IV, I    (d) II, I
 29. A student added aluminium pieces in ferrous sulphate solution taken in a test tube. She 
  observed charnge in colour of solution from :  1
  (a) colourless to pale green (b) pale green to colourless
  (c) pale green to dark green (d) colourless to dark green

  fdlh	Nk=k	us	,syqfefu;e	osG	VqdM+s	ij[kuyh	esa	fy,	x,	iSGjl	lYisGV	osG	foy;u	esa	MkysA	mlosG	}kjk		
	 	foy;u	osG	jax	esa	uksV	fd;k	x;k	ifjorZu	gS	µ

	 	(a) jaxghu	ls	gYdk	gjk	 (b) gYosG	gjs	ls	jaxghu

	 	(c) gYosG	gjs	ls	xgjk	gjk	 (d) jaxghu	ls	xgjk	gjk
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 30. In the series combination of resistors shown below, the maximum equivalent resistance  
  will be in the combination :   1

  (a) A    (b) B
  (c) C    (d) same in all the combinations

  izfrjks/kdksa	osG	Js.khozGe	la;kstu	esa	uhps	n'kkZ,	x,	vuqlkj	ftl	la;kstu	esa	vf/kdre	rqY;	izfrjks/k	gksxk]		
	 	og	gS	µ

	 	(a) A   	 (b) B

	 	(c) C	 	 	 	 (d) lHkh	la;kstuksa	esa	,d	leku

 31. An ammeter and a voltmeter are joined in series to a cell. Their readings are A and V  
  respectively when resistance is now joined in parallel with the voltmeter : 1
  (a) both A and V will increase (b) both A and V will decrease
  (c) A will decrease, V will increase (d) A will increase, V will decrease

  ,d	vehVj	vkSj	oksYVehVj	dks	,d	lSy	osG	lkFk	Js.kh	ozGe	esa	tksM+k	x;k	gSA	muosG	ikB~;kad	ozGe'k%	A vkSj		
	 	V gSaA	izfrjks/k	dks	oksYVehVj	osG lkFk	lekUrj	ozGe	esa	tksM+	fn;k	tk,	rks	µ 

	 	(a) A vkSj	V nksuksa	dk	eku	c<+	tk,xk	

	 	(b) A vkSj	V nksuksa	dk	eku	?kV	tk,xk

	 	(c) A dk	eku	de	gks	tk,xk]	V dk	eku	c<+	tk,xk	

	 	(d) A dk	eku	c<+	tk,xk]	V dk	eku	de	gks	tk,xk

 32. In an experiment on photosynthesis, students were instructed to cover a portion of a  
  leaf of a de-starched potted plant with opaque paper.
  “A” covered one of the leaves with red strip, “B” with green, “C” with blue and “D”  
  with black. When the starch test was done on the leaves after 4 hours, the result showed  
  no starch in :
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  (a) the portion covered with red, green and blue strips
  (b) the portion covered with green strip
  (c) the portion covered with black and blue strips
  (d) any of the covered portions

  izdk'k	la'ys"k.k	osG	iz;ksx	esa	Nk=ksa	dks	;g	vuqns'k	fn,	x,	gSa	fd	os	LVkpZ	jfgr	fd,	x,	xeys	esa	yxs		
	 	ikS/ks	dh	iŸkh	dks	vikjn'khZ	dkxt	ls	<osaGA	A us	ifŸk;ksa	dks	yky	fLkV™i	ls]	B us	gjh	ls]	C us	uhys	ls	rFkk		
	 	D us	dkyh	fLkV™i	ls	<dkA	tc	4 ?k.Vs	osG	ckn	LVkpZ	dk	ijh{k.k	fd;k	x;k	rks ifj.kke	izkIr	gqvk	fd		
	 	ftu	Hkkxksa	esa	LVkpZ	izkIr	ugha	gqvk]	os	Fks	µ

	 	(a) yky]	gjh	vkSj	uhyh	fLkV™i	ls	<osG	gq,	 (b) gjh	fLkV™i	ls	<osG	gq,

	 	(c) dkyh	vkSj	uhyh	fLkV™i	ls	<osG	gq,	 (d) dksbZ	Hkh	<osG	gq,	Hkkx

 33. In the experiment set-up to show that 'CO2 is released during respiration', Anand saw  
  the water level rising in the bent glass tube. The possible reason could be :
  (a) CO2 pulls the water
  (b) atmospheric pressure pushes the water

  (c) vacuum is created due to the release of CO2 

  (d) vacuum is created due to absorption of CO2 by KOH 

  ̂ 'olu	osG	nkSjku	CO2 mRlftZr	gksrh	gS*	n'kkZus	osG	izk;ksfxd	lsVvi	esa	vkuUn	us	eqM+h	dk°p	dh	uyh	esa		
	 	ty	osG	Lrj	dks	mG°ps	mBrs	ns[kkA 

	 	bldk	lEHkkfor	dkj.k	gks	ldrk	gS	µ

	 	(a) CO2	ty	[khaprh	gS

	 	(b) ok;qe.Myh;	nkc	us	ty	dks	/kDdk	fn;k

	 	(c) CO2 osG	mRltZu	osG	dkj.k	fuokZr	mRiUu	gqvk

	 	(d) KOH }kjk	CO2 dk	vo'kks"k.k	gksus	ls	fuokZr	mRiUu	gqvk

 34. During an experiment a student obtains white precipitate of barium sulphate on mixing  
  two aqueous solutions with each other. Name the two solutions he has mixed. Also state  
  the type of reaction that has taken place with complete chemical equation. 2

	 	fdlh	iz;ksx	dks	djrs	le;	dksbZ	Nk=	nks	tyh;	foy;uksa	dks	ijLij	feykus	ij	csfj;e	lYisGV	dk	lisGn		
	 	vo{ksi	izkIr	djrk	gSA	mu	nks	foy;uksa	osG	uke	fyf[k,	ftUgsa	mlus	feyk;k	gSA	bl	izdj.k	esa	gksus	okyh		
	 	vfHkfÿ;k	osG	izdkj	dk	uke	iw.kZ	jklk;fud	lehdj.k	osG	lkFk	fyf[k,A
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 35. While experimentally verifying Ohm's law a student observed that the pointer of the  
  voltmeter coincide with 15th division when the voltmeter has a least count of 0.05 V.  
  Find the observed reading of voltmeter.   2

	 	vkse	osG	fu;e	dk	izk;ksfxd	lR;kiu	djrs	le;	fdlh	Nk=	us	;g	ik;k	fd	oksYVehVj]	ftldk	0.05 V 
  vYirekad	gS]	dk	laosGrd	15osa va'k	osG	laikrh	gSA	oksYVehVj	dk	iszf{kr	ikB~;kad	Kkr	dhft,A

 36. In an experiment to prepare temporary mount of a leaf peel, staining of leaf peel is done  
  before putting a drop of glycerine. Explain why.  2

  iŸkh	dh	f>Yyh	dk	vLFkk;h	vkjksg.k	rS;kj	dju	osG	iz;ksx	esa]	f>Yyh	dk	vfHkjatu	fXyljhu	dh	cw°n		
	 	Mkyus	ls	iwoZ	fd;k	tkrk	gSA	dkj.k	fyf[k,A
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MARKING  SCHEME
Summative Assessment-I, (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. Iodine is necessary for the thyroid gland to make thyroxin hormone. 1

 2. Live wire : Red, Earth wire : Green   1

	 3.	Transportation	of	electricity	is	more	efficient	than	transporting	coal	or	petroleum	over	 
  same distance.    1

 4. (i) Sodium, Diamond   1 + 1 = 2

  (ii) Metal – Mercury, Non-metal – Bromine 

 5. Sodium sulphate is a neutral salt because it is made from strong acid and strong base,  
  so its aqueous solution is neutral. Sodium carbonate is basic salt because it is made  
  from strong base and weak acid, so its aqueous solution is basic in nature. 1 + 1 = 2

 6. Small intestine    ½ + 1½ = 2

  Carbohydrates – Glucose

  Protein – Amino acid

  Fats – Fatty acids and glycerol
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 7. (i) Before heating – green, after heating – brown 1 × 3 = 3
  (ii) Gases evolved have the smell of burning sulphur.
  (iii) Thermal decomposition

   2FeSO4(s)
Heat→  Fe2SO3(s) + SO2(g) + SO3(g)

 8. X – Sodium hydrogen carbonate NaHCO3   1 × 3 = 3

  Y – Carbon dioxide CO2

  Z – Sodium carbonate Na2CO3

   2NaHCO3 
Heat→   Na2CO3 + H2O + CO2

   Baking soda  Sodium    Water Carbon
       carbonate     dioxide

   Ca(OH)2 + CO2 → CaCO3 + H2O
   Lime water              Milky product
 9. (i) (a) CuO is reduced to copper.   2 + 1 = 3
    Hydrogen is oxidized to water.
   (b) CuO is reduced to copper.
    Zinc is oxidized to zinc oxide.
  (ii) To obtain pure metals from their ores by electrolytic reduction. E.g. sodium,  
   aluminium.
 10. Activity 1      3
  Sodium reacts with cold water to form sodium hydroxide and hydrogen gas.
  2Na(s) + 2H2O(l) →	2NaOH(aq) + H2(g)

  Magnesium does not react with cold water but with hot water to form magnesium  
  hydroxide and hydrogen gas.
    Mg + 2H2O → Mg(OH)2 + H2   ...1 mark
  Hence, sodium is more reactive than magnesium.
  Activity 2
    Mg + CuSO4 → MgSO4 + Cu
    Cu + MgSO4 →	No reaction   ...1 mark
  So, magnesium is more reactive than copper. 
  Concluding from activity 1 and activity 2, Na > Mg > Cu. ...1 mark
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 11. Pons – Regulate respiration   ½ × 6 = 3
  Medulla – Centre for swallowing, coughing, sneezing etc.
  Cerebellum – Helps in coordination and maintaining the posture and balance of body.
 12. (i) Should have large surface area to get enough oxygen. 1 × 3 = 3
  (ii) Walls of respiratory organs should be thin.
  (iii) Should have rich supply of blood for transport of gases.
 13. The biological process involved in the removal of the harmful metabolic wastes from  
  the body.      1 + 2 = 3
  (i) It removes the poisonous wastes such as urea, some salts and excess water from  
   the blood and excretes them in the form of a yellowish liquid called urine.
  (ii) It regulates the water balance of the body.

 14. 

  (four combinations)   2 + 1 = 3

  In case I resistance is maximum.

  In case IV resistance is minimum.

	15.	(i)	 The	 increasing	magnetic	field	 induces	current	 in	 the	coil	 as	 a	 result	of	which	 
   galvanometer shows momentary defLkection (say towards right). 1 × 3 = 3

	 	(ii)	 No	change	in	magnetic	field,	no	induced	current	defLkection	zero.

	 	(iii)	 Magnetic	 field	 decreases	 induced	 current	 is	 produced	 in	 the	 coil	 and	 the	 
   galvanometer shows momentary defLkection in opposite direction (i.e., towards  
   left).

	16.	Diagram	(fig.	13.12,	p.	230)	 	 	 3

	 	When	plug	 is	 inserted	 the	 conductor	moves	 towards	 the	 left.	When	 current	 or	field	 
  direction is reversed it moves towards the right.
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 17. (i) Solar cooker can be used only during day time. 1 × 3 = 3
  (ii) Yes, as solar cooker is a renewable, non-polluting source of energy.
  (iii) Courage to try new things, love for experiment.
	18.	•	 The	ease	and	cost	of	extracting	energy	from	the	source.	 1	×	3	=	3
	 	•	 The	efficiency	of	technology	available	for	using	that	source.
	 	•	 The	impact	of	using	that	source	on	the	environment.


