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Instructions to Candidates 
General Instructions :                                                     
(i) This booklet contains papers of Physics, Chemistry, Mathematics  

(ii) Marks for each question are indicated against each questions. 

(iii) Each paper has following types of questions.  

- very short-answer type questions  

- short-answer types questions 

- long-answer types questions. 

- very long-answer types questions. 

(iv) Use of calculators is not permitted.   

(v) You may use the following physical constants wherever necessary : 

  c = 3 × 108 ms–1  Mass of neutron mn ≅ 1.675 × 10–27 kg 

 h = 6.626 × 10–34 Js Boltzmann’s constant k = 1.381 × 10–23 JK–1 

 e = 1.602 × 10–19 C Avogadro’s number NA = 6.022 × 1023 / mol 

 µ0 = 4π × 10–7 T mA–1 

 

04
1
πε

= 9 × 109 Nm2 C –2    

(vi) For detailed solution please visit www.ecareerpoint.com. 
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PHYSICS 
le; : 3¼ ?k.Vsa            iw.kkZaad : 56 
 

 

GENERAL INSTRUCTIONS TO THE EXAMINEES : 
ijh{kkfFkZ;ksa ds fy, lkekU; funsZ'k% 
1.  Candidate must write his / her Roll No. first  on the question paper compulsorily. 

ijh{kkFkhZ loZizFke vius iz'u i=k ij ukekad vfuok;Zr% fy[ksaA 
2.  All the questions are compulsory. 

lHkh iz'u vfuok;Z gSaA 
3.  Write the answer to each question in the given answer-book only. 
 izR;sd iz'u dk mÙkj nh xbZ mÙkj&iqfLrdk esa gh fy[ksaA 
4.  For questions having more than one part, the answers to those parts are to be written together in 

continuity. 
 ftu iz'uksa esa vkUrfjd [k.M gSa] mu lHkh ds mÙkj ,d lkFk gh fy[kasA 
5.  If there is any error / difference / contradiction in Hindi & English versions of the question paper, the 

question of Hindi version should be treated valid. 
iz'u i=k ds fgUnh o vaxzsth :ikUrj.k esa fdlh izdkj dh =kqfV @ vUrjk @ fojks/kkHkkl gksus ij fgUnh Hkk"kk ds iz'u dks gh 

lgh ekusaA 
6.   Q. Nos.      Marks per questions 

1 – 13       1 
14 – 24       2 
25 – 27       3 
28 – 30       4 
iz'u la[;k        vad izR;sd iz'u 
1 – 13       1 
14 – 24       2 
25 – 27       3 
28 – 30       4 

7.  There are internal choices in Q. Nos. 19 and 27 to 30. 
iz'u la[;k 19 rFkk 27 ls 30 eas vkUrfjd fodYi gSaA 

8.  Use of calculator is not allowed in the examination. 
ijh{kk esa dSydqysVj ds mi;ksx dh vuqefr ugha gSA 
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Q.1 What are the basic of electromagnetic wave ?       [1] 
 fo|qr pqEcdh; rjaxksa ds ewy L=kksr D;k gS?  

 

Q.2 Two thin lenses, of power + 5D and –3D, are placed in contact. Calculate the focal length of the 
combination.           [1] 

 nks irys ysal] ftudh {kerk + 5D ,oa –3D gSa] ijLij lEidZ esa j[ks gSaA la;kstd dh Qksdl nwjh Kkr dhft,A 

Q.3 Draw the labeled diagram of astronomical telescope.      [1] 

 [kxksyh; nwjn'khZ dk ukekafdr fp=k cukb,A 

 

Q.4 Give the names of two moderators used in nuclear reactor.      [1] 

 U;wfDy;j fj,DVj esa iz;qDr nks eandksa ds uke nhft,A  

 

Q.5 Explain the break-down voltage in Zener diode.       [1] 

 thuj Mk;ksM esa Hkatu oksYVrk le>kb,A 

 

Q.6 A proton and an electron have same velocity. Which one has greater de-Broglie wavelength and why ? [1] 

 ,d izksVkWu rFkk ,d bysDVªkWu leku osx j[krs gSA fdldh Mh&czksXyh rjaxnS/;Z vf/kd gksxh rFkk D;ksa \ 
 

Q.7 Give the name of experiment supporting the wave nature of particle.     [1] 

 d.k dh rjax izd`fr dk leFkZu djus okys iz;ksx dk uke nhft,A 

Q.8 Define the following.          [1] 

(i) Root mean square value of A.C. 

(ii) Quality factor in electrical resonance. 

fuEufyf[kr dh ifjHkk"kk fyf[k, % 

(i) izR;korhZ /kkjk dk oxZ ek/; ewy ekuA 

(ii) fo|qr vuqukn esa xq.kork xq.kkadA  
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Q.9 Define Curie temperature. Write its value for iron.       [1] 

 D;wjh rki dh ijhHkk"kk nhft,A yksgs ds fy, bldk eku fyf[k,A 
 

Q.10 Define 1 ampere current in international system of units.      [1] 

 1 ,sfEi;j /kkjk dh vUrjk"Vªh; ek+=kd i)fr esa ifjHkk"kk nhft,A 
 

Q.11 What will be the value of current I in given diagram ?      [1] 

1.2A0.7A

0.1A
I

0.8A

 
 fn;s x;s fp=k esa /kkjk I dk eku D;k gksxk ?  

Q.12 Prodict the polarity of the capacitor in the situation described in figure.    [1] 

 A
B

S N S N
 

 fp=k esa of.kZr fLFkfr ds fy, la/kkfj=k dh /kzqork dh izkxqfDr dhft,% 
 

Q.13 Write the difference between terminal voltage and e.m.f. of a cell     [1] 

 lsy dh VfeZuy oksYVrk ,oa fo|qr okgd cy esa vUrj fyf[k,A 
 

Q.14 An electric bulb is rated at 100 W and 220 V supply. Find      [2] 
(a) the resistance of the bulb 
(b) the peak voltage of the source and 
(c) The r.m.s current passing through the bulb        

,d fo|qr cYc ij 220V vkiwfrZ ,oa 100 okV 'kfDr vafdr gS] tks 
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(a) cYc dk izfrjks/k 

(b) L=kksr dh f'k[kj oksYVrk ,oa 
(c) cYc eas izokfgr gksus okyh r.m.s /kkjk Kkr dhft,A 

  
Q.15 State the principle of a cyclotron. Write any two uses of this machine.    [2] 

 lkbDyksVªksu ds fl)kUr dk dFku nhft,A bl e'khu ds dksbZ nks mi;ksx fyf[k,A 

 
Q.16 Name the elements of the earth's magnetic field. Define any two of them.        [1+1=2] 

 Hkw-pqEcdh; vo;oksa ds uke fyf[k, rFkk muesa ls fdUgha nks dh ifjHkk"kk nhft,A 

Q.17 Sky wave are not used in transmitting TV signals. Why ? State two factors by which the range of TV signals 

can be increased.          [2] 

T.V ladsrksa ds izlkj.k eas vkdk'k rjaxksa dk mi;ksx D;ksa ugha fd;k tkrk gS\ ,sls nks dkjd crkb, ftueas TV ladsrksa 

dh ijkl p<+kbZ tk ldsA 
 

Q.18 The following truth table gives the output of a two-input logic gate :     [2] 

 
 (i) Identify the given and draw its logic symbol. 

(ii) If the output of this gate is fed into the input of a 'NOT' gate, name the new logic gate so formed. 

nks-fuos'kh rdZ }kj dh fuEukafdr lR;eku lkj.kh esa fuxZr ladsr fn;k x;k gS% 



 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CAREER POINT : CP Tower, Road No.1, IPIA, Kota (Raj.), Ph: 0744-3040000 || Mock Test ||  Page #  5 

 

(i) fn;s x;s }kj dh igpku izrhd fp=k [khfp;sA 

(ii) ;fn bl }kj ds fuxZr dks 'NOT' }kj eas fuos'k fd;k tk;s rks uo fufeZr }kj dk uke crkb,A 

 

Q.19 Explain any two applications of eddy current.       [2] 

OR 

Explain any two reasons for small energy losses in actual transformer.     

Hk¡oj /kkjkvksas ds dksbZ nks vuqiz;ksx le>kb,A 

vFkok 

okLrfod VªkUlQkWeZj esa vYi ÅtkZ {k; ds dksbZ nks dkj.k le>kb,A     [2] 
  

Q.20 Define modulation. Write any two types of modulation of carrier wave.         [1 + ½ + ½ = 2] 

 ekWMqyu dks ifjHkkf"kr dhft,A okgd rjax esa ekWMqyu ds nks izdkj fyf[k, 

Q.21 Define threshold frequency and cut-off potential       [2] 

 nsgyh vko`fr ,oa vUrd foHko dks ifjHkkf"kr dhft,A 
 

Q.22 What is Doppler's effect in light ? Define red shift and blue shift in it.    [2] 

 izdk'k esa MkIyj izHkko D;k gS? blesa yky foLFkkiu rFkk uhys foLFkkiu dks ifjHkkf"kr dhft,A 

 

Q.23 A radio can tune in the any station in the 7.5 MHz to 12 MHz bands. What is corresponding wavelength band ? 

                        [2] 

 ,d jsfM;ks] 7.5 MHz ls 12 MHz cS.M ds fdlh LVs'ku ls leLofjr gks ldrk gSA laxr rjaxnS/;Z cS.M D;k gksxkA 
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Q.24 Calculate the capacitance of capacitor C, if the equivalent capacity of the combination A and B is 15 µF. 

    [2] 

 
10µF

10µF

C
B

 
 la/kkfj=k C dh /kkfjrk dh x.kuk dhft,] ;fn A o B ds e/; la;kstu dh rqY; /kkfjrk 15 µF gSA 

Q.25 Calculate the value of the resistance R in the circuit shown in the figure so that the current in the circuit is  
0.2 A. What would be the potential difference between points A and B ?  [3]
  

 6V 0.2A B 5Ω
C

15Ω
10Ω

2V 

0.2A R A D

30Ω 5Ω

 
                  

OR 
Establish the relation between electric current and drift velocity. Draw circuit diagram and show 
the direction of flow of electrons in the circuit.             [2+1 = 3] 

 

n'kkZ;s ifjiFk esa izfrjks/k R dk eku Kkr dhft;s rkfd ifjiFk esa /kkjk 0.2 A gksA fcUnq A rFkk B  ds e/; foHkokUrj 
D;k gksxk ?              [3] 

 6V 0.2A B 5Ω
C

15Ω
10Ω

2V 

0.2A R A D

30Ω 5Ω
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vFkok 

fo|qr /kkjk o viogu osx esa lEcU/k LFkkfir dhft,A ifjiFk fp=k cukdj ifjiFk esa izokfgr bysDVªkWu dh fn'kk n'kkZb,A 
 

Q.26 An object is placed at (i) 10 cm, (ii) 5 cm in front of a concave mirror of radius of curvature 15 cm. 
Find the position, nature and magnification of the image in each case.   [1½ + 1½ = 3] 
dksbZ oLrq 15 lseh oØrk f=kT;k ds vory niZ.k ls (i) 10 lseh rFkk (ii) 5 lseh nwjh ij j[kh gSA izR;sd fLFkfr 

esa izfrfcEc dh fLFkfr] izd`fr rFkk vko/kZu ifjdfyr dhft,A 
 

Q.27 Distinguish between conductors, insulators and semi-conductors on the basis of bond theory of solids. 
[1+1+1 = 3] 

 Bkslksa esa ÅtkZ cSaM ds vk/kkj ij pkyd] dqpkyd ,oa v)Z&pkyd ds e/; vUrj Li"V dhft,A 
 

Q.28 Draw a graph between the variation of angle of deviation δ and incident angle i of a prism. If prism angle is 
A then deduce the relation            [1+3 = 4] 

 

2
Asin

2
mAsin 



 δ+

=µ  

OR 
What is meant by diffraction of light? Draw a graph to show the relative intensity distribution for a single slit 
diffraction pattern.                    [1+1+2 = 4] 
,d fizTe ds fy, fopyu dks.k δ ,oa vkiru dks.k i ds e/; ifjorZu dk xzkQ [khafp;sA ;fn fizTe dks.k A gks rks 

2
Asin

2
mAsin 



 δ+

=µ  

lEcU/k dk fuxeu dhft,A 

vFkok 

izdk'k ds foorZu ls D;k vfHkizk; gS\ ,dy fLyV foorZu izk:i dh vkisf{kd rhozrk forj.k dk xzkQ [khafp,A foorZu 

ds izFke fufEu"B ds fy, O;atd izkIr dhft,A 
 

Q.29 Write first and second postulates of Bohr's model of atom. Drive the expression for radius of stationary orbit 

of an electron and its orbital velocity.                      [½ + ½ + 1½ + 1½ = 4] 
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OR 

Write the Rutherford-Soddy's law of radioactive disintegration and obtain decay equation.Write 

also a relation between half-life and average life.                 [1+2+1 = 4] 

cksj ijek.kq ekWMy dh izFke o f}rh; ifjdYiuk,¡ fyf[k,A bysDVªkWu ds LFkkbZ d{k ds fy, f=kT;k ,oa osx ds fy, 

O;atd izkIr dhft,A 

vFkok 

jnjQksMZ&lkWMh dk jsfM;ks,fDVo fo?kVu fyf[k, rFkk {k; lehdj.k izkIr dhft,A v)Z vk;q ,oa ek/; vk;q esa lEcU/k 

fyf[k,A 
 

Q.30 Define electric flux. Obtain an expression for electric field intensity due to an electric dipole for its axial 

point. Draw the diagram.          [1+2+1 = 4] 
OR 

Draw a labelled diagram of ven de Graaff generator. Describe its 

(i) construction, (ii) principle and (iii) working in brief.                     [1+1+1+1 = 4] 

fo|qr ¶yDl dh ifjHkk"kk nhft,A fo|qr f}/kzqo ds dkj.k blds v{kh; fcUnq ds fy, fo|qr {ks=k dh rhozrk dk O;atd 

Kkr dhft,A fp=k cukb,A 

vFkok 

okuMs xzkQ tfu=k dk ukekafdr fp=k cukb;s ,oa bldh (i) jpuk (ii) fl}kUr o (iii) dk;Z fof/k dk laf{kIr o.kZu 

dhft,A
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CHEMISTRY 
le; : 3¼ ?k.Vs             iw.kkZad : 56 

GENERAL INSTRUCTIONS TO THE EXAMINEES : 
ijh{kkfFkZ;ksa ds fy, lkekU; funZs'k % 
1. Candidate must write his / her Roll No. first on the question paper compulsorily. 
 ijh{kkFkhZ loZizFke vius iz'u i=k ij ukekad vfuok;Zr% fy[ksaA 
2. All the questions are compulsory. 
 lHkh iz'u gy djus vfuok;Z gSaA 
3. Write the answer to each question in the given answer-book only. 
 izR;sd iz'u dk mÙkj nh xbZ mÙkj&iqfLrdk esa gh fy[ksaA 
4. For questions having more than one part the answers to those parts are to be written together in 

continuity. 
 ftu iz'uksa esa vkUrfjd [k.M gSa] mu lHkh ds mÙkj ,d lkFk gh fy[kasA 
5. If there is any error / difference / contradiction in Hindi & English versions of the question paper, 

the question of Hindi version should be treated valid. 
 iz'u i=k ds fgUnh o vaxzsth :ikUrj esa fdlh izdkj dh =qfV @ vUrj @ fojks/kkHkkl gksus ij fgUnh Hkk"kk 

ds iz'u dks gh lgh ekusaA 
6.  Q. Nos.    Marks per questions 
  1 – 13     1 
  14 – 24     2 
  25 – 27     3 
  28 – 30     4 
  iz'u la[;k    vad izR;sd iz'u 
  1 – 13     1 
  14 – 24     2 
  25 – 27     3 
  28 – 30     4 
7. Question Nos. 17, 26, 28, 29 and 30 have internal choices. 
 iz'u la[;k 17, 26, 28, 29 o 30 eas vkUrfjd fodYi gSaA 
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Q.1 Write the structure of the product obtained when glucose is oxidised with nitric acid. 1 
 Xywdksl dks ukbfVªd vEy ds lkFk vkWDlhd`r djus ij izkIr mRikn dh lajpuk fyf[k,A 
 
Q.2 Calculate the magnetic moment of Ni2+ ion. 1 
 Ni2+ vk;u dk pqEcdh; vk?kw.kZ Kkr dhft,A 
 
Q.3 Glass is considered as a supercooled liquid. Give reason. 1 
 dk¡p dks vfr'khfrr nzo dgrs gSaA dkj.k nhft,A 
 
Q.4 Ferromagnetic substances make permanent magnet. Give reason. 1 
 ykSg pqEcdh; inkFkZ LFkk;h pqEcd cukrs gSaA dkj.k nhft,A 
 
Q.5 Give packing efficiency and coordination number of the following crystal structures : ¼ × 4 
 (a) Body centred cubic (b) Cubic close packing 
 fuEufyf[kr fØLVy lajpukvksa dh ladqyu {kerk rFkk milgla;kstu la[;k nhft,  : 
 (a) dk; dsfUnzr ?kuh; (b) ?kuh; fufcM ladqyuA 
 
Q.6 Define reverse osmosis. Give one use of it. ½ + ½ 
 izfrykse ijklj.k fdls dgrs gSa ?  bldk ,d mi;ksx nhft,A 
 
Q.7 Calculate the molality of H2SO4 solution if the density of 10% (w/w) aqueous solution of H2SO4 is  

1.84 gm cm–3. (Molar mass of H2SO4 = 98 gm mol–1) 1 
 ;fn 10% (w/w) tyh; H2SO4 dk ?kuRo 1.84 xzke lseh–3  gS] rks H2SO4 foy;u dh eksyyrk dh x.kuk dhft,A  
 (H2SO4 dk eksyj nzO;eku = 98 xzke eksy–1) 
 
Q.8 Give the names of monomers used for obtaining Nylon-6, 6. ½ + ½ 
 ukbykWu-6, 6 dks izkIr djus ds fy, iz;qDr ,dydksa ds uke nhft,A 
 
Q.9 Give the structural formula of initiator and its utility in free radical addition polymerisation. ½ + ½ 
 eqDr ewyd ;ksxt cgqydhdj.k esa iz;qDr izkjaHkd dk lajpuk lw=k o bldh mi;ksfxrk nhft,A 
 
Q.10 Write two differences between thermosetting and thermoplastic polymers. ½ + ½ 
 rki n`<+ o rki lq?kV~; cgqydksa esa nks vUrj fyf[k,A 
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Q.11 Arrange the following solutions in increasing order of Vant Hoff factor. 1 
0.1 M CaCl2, 0.1 M KCl, 0.1 M Al2 (SO4)3, 0.1 M C12H22O11 

 fuEufyf[kr foy;uksa dks okUV gkWQ xq.kkad ds c<+rs Øe esa O;ofLFkr dhft,A 
0.1 M CaCl2, 0.1 M KCl, 0.1 M Al2 (SO4)3, 0.1 M C12H22O11 

 
Q.12 What is meant by 'shape selective catalysts ? 1 
 vkdkj p;ukRed mRizsjd ls vki D;k le>rs gSa ? 
 
Q.13 Hydrophobic sol is easily coagulated. Give reason. 1 
 ty fojkxh dksykWbM dk LdUnu vklkuh ls gks tkrk gSA dkj.k nhft,A 
 
Q.14 Give reasons : 
 (a) Mn shows maximum oxidation state in 3d series of transition elements 
 (b) Both Cr2+ and Mn3+ have d4 configuration but Cr2+ has reducing while Mn3+ has  
  oxidising properties. 1 + 1 
 dkj.k nhft, % 

 ¼v½ laØe.k rRoksa dh 3d Js.kh esa Mn vf/kdre vkWDlhdj.k voLFkk n'kkZrk gSA 

 ¼c½ Cr2+ rFkk Mn3+ nksuksa dk d4 foU;kl gS] ijUrq Cr2+ vipk;d vkSj Mn3+ vkWDlhdkjd gSA 
 

Q.15 m
o

Λ  for KCl, HCl and CH3COOK are 149.8 S cm2 mol–1,  425.9 S cm2 mol–1 and 114.4 S cm2 mol–1 

respectively. Calculate the value of m
o

Λ  for CH3COOH. 2 

 KCl, HCl ,oa CH3COOK ds fy, m
o

Λ  ds eku Øe'k% 149.8 S cm2 mol–1, 425.9 S cm2 mol–1 ,oa  

114.4 S cm2 mol–1 gSA CH3COOH ds fy, m
o

Λ  dk eku Kkr dhft,A  
 

Q.16 Write the equation for the following reactions : 
 (a)  Fittig reaction 
 (b) Finkelstein reaction 1 + 1 
 fuEufyf[kr vfHkfØ;kvksa dh lehdj.k fyf[k, % 
 ¼v½ fQfVax vfHkfØ;k 
 ¼c½ fQadsYLVkbu vfHkfØ;k 
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Q.17 Which compound in each of the following pairs will react faster by 1NS  reaction in aqueous KOH ? Give 

reason : 
 (a) CH3 – CH2 – Br or  CH3 – CH2 – Cl  
 (b) CH3 – CH2 – CH2 – CH2 – X or  (CH3)3 C X  

OR  
 Write mechanism of the following reaction :  
 (a) CH3– Cl + aq. KOH → CH3–OH + KCl  
 (b) (CH3)3 CCl + aq. KOH → (CH3)3COH + KCl 1 + 1 
 fuEufyf[kr izR;sd ;qXeksa esa ls dkSu&lk ;kSfxd tyh; KOH ds lkFk 1NS  vfHkfØ;k esa vf/kd rhozrk ls vfHkfØ;k 

djsxk \ dkj.k nhft, % 
 ¼v½ CH3 – CH2 – Br vFkok CH3 – CH2 – Cl  
 ¼c½ CH3 – CH2 – CH2 – CH2 – X vFkok (CH3)3 C X  

vFkok 
 fuEufyf[kr vfHkfØ;kvksa dh fØ;kfof/k fyf[k, % 
 ¼v½  CH3– Cl +  tyh; KOH → CH3–OH + KCl  
 ¼c½ (CH3)3 CCl + tyh; KOH → (CH3)3COH + KCl 
 
Q.18 A solution of AgNO3 is electrolysed for 30 minutes through a current of 2.0 amperes. What will be the mass 

of silver deposited at the cathode ? 
 (Molar mass of Ag = 108 gm mol–1, F = 96500 coulomb mol–1) 2 
 AgNO3 ds foy;u dks 2.0 ,sfEi;j dh /kkjk ls 30 feuV rd oS|qr vi?kfVr fd;k x;kA dSFkksM ij fu{ksfir pk¡nh dk 

nzO;eku D;k gksxk \ 
 ¼ Ag dk eksyj nzO;eku = 108 xzke eksy–1 ] F = 96500 dwyke eksy–1½ 
 
Q.19 Identify A, B, C and D in the following reaction sequences : 

 (a)  C6H5N2Cl 
∆

 →+ OH2  A 
water

2Br →  B 

 (b) CH2 = CH2  → 42SOH.dil   C 
K413
SOH.conc 42  →  D ½ + ½ + ½ + ½  

 fuEufyf[kr vfHkfØ;k vuqØe esa A, B, C o D dks igpkfu, % 

 ¼v½ C6H5N2Cl 
∆

 →+ OH2  A 
ty → 2Br  B  

 ¼c½ CH2 = CH2  → 42SOHruq   C 
K413
SOH 42  →lkUnz  D 
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Q.20 Explain the following behaviours : 1 + 1 
 (i) Alcohols are more soluble in water than the hydrocarbons of comparable molecular masses. 
 (ii) Ortho-nitrophenol is more acidic than ortho-methoxyphenol.  
 fuEu ds O;ogkj dks le>kbZ;s % 
 (i) ,YdksgkWy ty esa vius rqyukRed vkf.od nzO;eku okys gkbMªksdkcZu dh rqyuk esa vf/kd foys; gksrk gSA 
 (ii)  vkWFkksZ ukbVªksfQukWy] vkWFkksZesFkksDlh fQukWy ls vf/kd vEyh; gSA 
 
Q.21 Give the name and role of collector and froth stabilizer in froth floatation process.  ½ + ½ + ½  + ½ 
 Qsu Iyou fof/k esa laxzkgh o Qsu LFkk;hdkjd ds uke o Hkwfedk nhft,A 
 
Q.22 [NiCl4]2– ion is paramagnetic but [Ni(CN)4]2– ion is diamagnetic. 1 + 1 
 Explain with the help of valence bond theory. 
 [NiCl4]2– vk;u vuqpqEcdh; gS tcfd [Ni(CN)4]2– vk;u izfrpqEcdh; gSA  
 la;kstdrk ca/k fl)kUr dh lgk;rk ls le>kb,A 
 
Q.23 Write IUPAC names of the following complex compounds : 1 + 1 
 (a) [CoCl2(en)2]Cl 
 (b) K3[Fe(CN)6] 
 fuEufyf[kr ladqy ;kSfxdksa ds vkbZ-;w-ih-,-lh- uke fyf[k,A 
 (a) [CoCl2(en)2]Cl 
 (b) K3[Fe(CN)6] 
 
Q.24 Give specific term to show the effect of following processes : 
 (a)  Ferric hydroxide sol is mixed with arsenic sulphide sol. 
 (b) Ferric chloride solution is mixed with freshly prepared precipitate of ferric hydroxide. 
 (c) H2S gas is passed through arsenic oxide solution. 
 (d)  A beam of light is passed through a colloidal solution.  ½ + ½ + ½ + ½  
 fuEufyf[kr izfØ;kvksa ds izHkko dks n'kkZus ds fy, mi;qä 'kCn nhft, % 
 ¼v½ vklsZfud lYQkbM lkWy esa Qsfjd gkbMªksDlkbM lkWy feyk;k tkrk gSa 
 ¼c½ Qsfjd gkbMªksDlkbM ds rktk vo{ksi esa Qsfjd DyksjkbM dk foy;u feyk;k tkrk gSA 
 ¼l½ vklsZfud vkWDlkbM ds foy;u esa H2S xSl izokfgr dh tkrh gSA 
 ¼n½ dksykWbMh foy;u esa izdk'k iq¡t xqtjrk gSA  
 
Q.25 (a) Give one chemical test to distinguish between aniline and N-methyl aniline. 
 (b) Dimethyl amine is a stronger base than methyl amine (Give reason). 
 (c) How will you obtain from aniline (Give equations only) – 
  (i) 2, 4, 6-tribromoaniline ? 
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  (ii) Benzene diazonium chloride ? 1 + 1 + ½ + ½  
 (v) ,sfuyhu ,oa N-esfFky ,sfuyhu esa foHksn ds fy, ,d jklk;fud ijh{k.k nhft,A 
 (c) MkbesfFky ,sehu esfFky ,sehu ls izcy {kkj gSA (dkj.k nhft,) 
 (l) ,sfuyhu ls dSls izkIr djsaxs & (dsoy lehdj.k nhft,) 
  (i) 2, 4, 6-Vªkbczkseks,sfuyhu ?  
  (ii) csUthu Mkb,tksfu;e DyksjkbM ? 
 
Q.26 (a) Give two differences between soap and detergent. 
 (b) Classify the following into artificial sweeteners, preservatives, soap, detergents : 
  Sodium palmitate, sucralose, salt of sorbic acid, cetyl trimethyl ammonium bromide. 

OR 
 (a) Give two differences between antiseptic and disinfectant. 
 (b) Classify the following into antihistamine, anti-acid, tranquillizer, antibiotic drug : 
  Pendicillin, meprobamate, terfenadine, ranitidine. 1 + ½ + ½ + ½ + ½  
 (v) lkcqu o la'ysf"kr viektZd esa nks vUrj nhft,A 
 (c) fuEufyf[kr dks Ñf=ke e/kqjd] ifjj{kd] lkcqu] viektZd esa oxhZÑr dhft, % 
  lksfM;e ikWfeVsV] lqØkyksl] lkfcZd vEy dk yo.k] lsfVy VªkbesfFky veksfu;e czksekbMA 

vFkok 
 (v) iwfrjks/kh o folaØkeh esa nks vUrj nhft,A 
 (c) fuEufyf[kr dks izfrfgLVSfeu] izfrvEy] iz'kkard] izfrtSfod vkS"kf/k esa oxhZÑr dhft, % 
  isfuflyhu] esizkscesV] VjQsukMhu] jSfufVMhu 
Q.27 (a) Draw a labelled diagram of double strand helix structure for DNA 
 (b) Vitamin C cannot be stored in our body. Give reason. 
 (c) How will you obtain from glucose (give equations only) 1 + 1 + ½ + ½  
  (i) Gluconic acid               
  (ii) n-hexane  
 (v)  DNA dh f}dqaMfyuh lajpuk dk ukekafdr fp=k cukb;sA 
 (c) gekjs 'kjhj esa foVkfeu C lafpr ugha gks ldrk gSA dkj.k nhft,A 
 (l) Xywdksl ls dSls izkIr djsaxs ? (dsoy lehdj.k nhft,) 
  (i) Xywdksfud vEy 
  (ii)   n-gSDlsu 
 
Q.28 (a) Complete the following reactions : 
  (i) Cl2 + NaOH (Cold & dil.) → 
  (ii) C + conc. HNO3 → 
 (b) Explain the following : 
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  (i) F2 is a strong oxidising agent in 17th group 
  (ii) Oxygen is a gas but sulphur is a solid 
 (c) Draw structures of the following 
  (i) N2O5 
  (ii)  H3PO4 

OR 
 (a) Complete the following reactions : 
  (i) Pb(NO3)2  → K673  
  (ii) I2 + conc. HNO3 → 
 (b) Explain the following : 
  (i) The molecular formula of nitrogen is N2 but that of phosphorus is P4 
  (ii) Phosphorus is more reactive than nitrogen. 
 (c) Draw structures of the following : 
  (i)  H2S2O7 
  (ii) XeF2 1 + 2 + 1 
 

 (v) fuEufyf[kr lehdj.kksa dks iw.kZ dhft, % 
  (i) Cl2 + NaOH (B.Mk o ruq) →  
  (ii) C + lkUnz HNO3 → 
 (c) fuEufyf[kr dks le>kb, % 
  (i) 17 oas oxZ esa F2 izcy vkDlhdkjd gS 
  (i) vkWDlhtu xSl gS tcfd lYQj Bksl gS 
 (l)  fuEufyf[kr dh lajpuk cukb, % 
  (i) N2O5 

  (ii) H3PO4  
vFkok 

 (v) fuEufyf[kr lehdj.kksa dks iw.kZ dhft, % 

  (i) Pb(NO3)2  → K673  
  (ii) I2 + lkUnz HNO3 → 
 (c) fuEufyf[kr dks le>kb, % 
  (i) ukbVªkstu dk v.kqlw=k N2 gS tcfd QkLQksjl dk P4 gSA 
  (ii) ukbVªkstu dh rqyuk esa QkLQksjl vf/kd fØ;k'khy gSA 
 (l) fuEufyf[kr dh lajpuk cukb, % 
  (i) H2S2O7 

  (ii) XeF2 
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Q.29 (a) Rate constant of chemical reaction rises to double by increase in temperature of 10°C. Explain with 
labelled distribution curve. 

 (b) The rate constant of first order reaction increases four times when the temperature changes from 350 K 
to 400 K. Calculate the energy of activation of the reaction assuming that it does not change with 
temperature. 

  (R = 8.314 J K–1 mol–1, log 4 = 0.6021) 
OR 

 (a) The rate of reaction increases in presence of catalyst. Explain the statement by plotting a curve between 
reaction coordinate and energy. 

 (b) For a reaction the initial concentration of reactant is 0.4 M and rate constant is 2.5 × 10–4 mole L–1 sec–1. 
Calculate the half-life period of the reaction. 2 + 2 

 (v) jklk;fud vfHkfØ;k esa 10°C rki o`f) ls osx fLFkjkad esa yxHkx nqxuh o`f) gks tkrh gSA ukekafdr forj.k oØ 
ls le>kb,A 

 (c) rki 350 K ls 400 K ifjofrZr djus ij izFke dksfV vfHkfØ;k dk osx fLFkjkad pkj xquk c<+ tkrk gSA lfØ;.k 
ÅtkZ dh x.kuk ;g ekudj dhft, fd ;g rki ds lkFk ifjofrZr ugha gksrh gSA 

  (R = 8.314 twy dsfYou–1 eksy–1, log 4 = 0.6021) 
vFkok 

 (v) mRizsjd dh mifLFkfr esa vfHkfØ;k dk osx vf/kd gks tkrk gSA bl dFku dks vfHkfØ;k funsZ'kkad o ÅtkZ esa oØ 
cukdj le>kb,A 

 (c) ,d vfHkfØ;k ds fy, fØ;kdkjdksa dh izkjfEHkd lkUnzrk 0.4 M rFkk osx fLFkjkad 2.5 × 10–4 eksy yhVj–1 ls–1 
gSaA vfHkfØ;k dk v)Z-vk;qdky Kkr dhft,A   

 
Q.30 (a)  Write a suitable chemical equation to complete each of the following transformations : 2 + 2 
  (i) Butan-1-ol to butanoic acid 
  (ii) 4-Methylacetophenone to benzene-1,4-dicarboxylic acid 
 (b)  An organic compound with molecular formula C9H10O forms 2,4-DNP derivative, reduces Tollen's 

reagent and undergoes Cannizzaro's reaction.  On vigorous oxidation it gives 1,2-benzendicarboxylic 
acid.  Identify the compound. 

OR 
 (a) Give chemical tests to distinguish between 
  (i) Propanol and propanone 
  (ii) Benzaldehyde and acetophenone 
 (b) Arrange the following compounds in an increasing order of their property as indicated : 
  (i) Acetaldehyde, Acetone, Methyl tert-butyl ketone (reactivity towards HCN) 
  (ii) CH3CH2CH (Br) COOH, CH3CH (Br) CH2COOH, (CH3)2CHCOOH (acid strength) 
 

 (v)  fuEu :ikUrj.kksa dks mi;qDr jklk;fud lehdj.k ds lkFk iw.kZ dhft,  :  
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  (i) C;wVsu-1-vkWy dks C;wVsuksbd vEy  
  (ii) 4-esfFky ,lhVksfQukWu dks csUthu-1,4-MkbZdkcksZfDlfyd vEy 
 (c)  C9H10O vkf.od lw=k ;qDr ,d dkcZfud ;kSfxd 2,4-DNP O;qRiUu nsrk gS tks VkWyu vfHkdeZd dks vipf;r 

djrk gS rFkk dsuhtkjks vfHkfØ;k nsrk gSA vf/kd vkWDlhdj.k ij ;g 1,2-csUthu MkbZ dkcksZfDlfyd vEy nsrk gSA 
;kSfxd dks igpkfu;sA 

vFkok 
 (v) fuEu dks foHksfnr djus ds fy, ijh{k.k nhft, 
  (i) izksisukWy o izksisukWu 
  (ii) csUtsfYMgkbM rFkk ,lhVksfQukWu 
 (c) fuEu ;kSfxdksa buds lEeq[k bafxr xq.kksa ds c<+us Øe esa O;ofLFkr dhft, : 
  (i) ,lhVsfYMgkbM] ,lhVksu] esfFky r`rh;d C;wfVy fdVksu (HCN ds izfr fØ;k'khyrk) 
  (ii) CH3CH2CH (Br) COOH, CH3CH (Br) CH2COOH, (CH3)2CHCOOH (vEyh; lkeF;Z)
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MATHEMATICS 
le; : 3¼ ?k.Vsa            iw.kkZaad : 80 
 

 

GENERAL INSTRUCTIONS TO THE EXAMINEES : 
ijh{kkfFkZ;ksa ds fy, lkekU; funZs'k % 
1. Candidate must write his / her Roll No. first on the question paper compulsorily. 
 ijh{kkFkhZ loZizFke vius iz'u i=k ij ukekad vfuok;Zr% fy[ksaA  
2. All the questions are compulsory. 
 lHkh iz'u gy djus vfuok;Z gSaA  
3. Write the answer to each question in the given answer-book only. 
 izR;sd iz'u dk mÙkj nh xbZ mÙkj&iqfLrdk esa gh fy[ksaA  
4. For questions having more than one part, the answers to those parts are to be written together in 

continuity. 
 ftu iz'uksa esa vkUrfjd [k.M gSa] mu lHkh ds mÙkj ,d lkFk gh fy[kasA 
5. If there is any error / difference / contradiction in Hindi & English versions of the question paper, 

the question of Hindi version should be treated valid. 
 iz'u i=k ds fgUnh o vaxzsth :ikUrj esa fdlh izdkj dh =kqfV @ vUrj @ fojks/kkHkkl gksus ij fgUnh Hkk"kk 

ds iz'u dks gh lgh ekusaA  
6.  Section Q. Nos.    Marks per questions 
  A  1 – 10      1 
  B  11 – 25     3 
  C  26 – 30      5 
  [k.M  iz'u la[;k    vad izR;sd iz'u 

  v  1 – 10     1 
  c  11– 25     3 
  l  26 – 30     5   
7. There are internal choices in Q. Nos. 11 to 13, 23, 26 and 29. 
 iz'u la[;k 11 ls 13 vkSj 23, 26, 29 eas vkUrfjd fodYi gSaA  
8. There is no overall choice. However Internal choice has been provided in 4 questions of three 

marks each and 2 questions of five marks each. You have to attempt only one of the alternatives in 
all such questions. 

 iw.kZ iz'u&i=k esa fodYi ugha gS] fQj Hkh rhu vadksa okys 4 iz'uksa esa rFkk ik¡p vadksa okys 2 iz'uksa esa vkarfjd 

fodYi gSa] ,sls lHkh iz'uksa esa ls vkidksa ,d gh fodYi djuk gSA 
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[k.M & v 

SECTION – A 
 

Q.1  Find the principal value of tan–1 )2(sec3 1 −− − . 

  tan–1 )2(sec3 1 −− − dk eq[; eku Kkr dhft,A 
 

Q.2  Differentiate )xcot(2 2  w.r.t       x.    

 )xcot(2 2  dk x ds lkis{k vodyu dhft,A  

Q.3  Find the value of k, if the function  f(x)  =  




<
≥

1x,4
1x,kx2

   

 k dk eku Kkr dhft, ;fn Qyu f(x)  =  




<
≥

1x,4
1x,kx2

   

Q.4 An edge of a variable cube is increasing at the rate of  5cm. per second. how fast is the volume  increasing 

when the radius is 15cm.    

 ,d pj ?ku  ds fljs dks 5cmlseh / lS dh nj ls c<k;k tkrk gS vk;ru fdruh rsth ls c<sxk tc f=kT;k 15cm gks 

tk,A    

Q.5  Given ∫ xe (tan x + 1) sec x dx = ex f(x) + c. 

  fn;k gS] ∫ xe (tan x + 1) sec x dx = ex f(x) + c. 

Q.6  Write  the order and degree of the differential equation :
3

2
2

2

2

dx
dyx

dx
yd







+








= 0 

 vody lehdj.k 
3

2
2

2

2

dx
dyx

dx
yd







+







 = 0 dh dksVh rFkk ?kkr fyf[k,A 
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Q.7 Find ba
rr

× , if k̂3ĵî2a ++=
r  and k̂2ĵ5î3b −+=

r
. 

 ;fn k̂3ĵî2a ++=
r  vkSj k̂2ĵ5î3b −+=

r
 ] rks  ba

rr
×  Kkr dhft,A 

 

Q.8 Find the distance of the plane 3x – 4y + 12z = 3 from the origin.  

  lery 3x – 4y + 12z = 3 dh ewy fcUnq ls nwjh Kkr dhft,A 
 

Q.9 Show the feasible region under the following constraints :  3x + 4y ≤ 24, x ≥ 0, y ≥ 0 

 fuEu O;ojks/kksa 3x + 4y ≤ 24, x ≥ 0, y ≥ 0 dk lqlaxr {ks=k n'kkZb;sA 
 

Q.10 Two cards are drawn at random and without replacement from a pack of 52 playing cards. Find the 

probability that both the cards are black. 

 52 iÙkksa dh ,d xìh esa ls ;kn `PN;k fcuk izfrLFkkfir fd;s x;s nks iÙks fudkys x,A nksuksa iÙkksa ds dkys jax dk gksus 

dh izkf;drk Kkr dhft,A 

 

[k.M & c 
SECTION – B 

 

Q.11  Prove that the function  f : N → N, defined by f(x) = x2 + x + 1 is one-one but not on to-  

 fl) djks Qyu f(x) = x2 + x + 1 ds }kjk ifjHkkf"kr Qyu f : N → N ,dSdh gS] ijUrq vkPNknd ugh A  

Q.12 Prove that tan–1 
48

1tan
5
1tan

2
1 1–1– π

=++    

 fl) djks tan–1 
48

1tan
5
1tan

2
1 1–1– π

=++    

 

Q.13 If x = tsin 1
a

− , y = tcos 1
a

− , show that 
x
y

dx
dy

−= . 
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OR 

 Differentiate tan–1 










 −+
x

1x1 2
 with respect to x. 

  ;fn x = tsin 1
a

− , y = tcos 1
a

−
gS] rks iznf'kZr dhft,

x
y

dx
dy

−= . 

 

vFkok 

•  tan–1 










 −+
x

1x1 2
 dk x ds lkis{k vodyu dhft,A 

 

Q.14 Find the value of k so that the function is continuous at the point x = 5. 

 f (x) = 




>−
≤+

5xif,5x3
5xif,1kx  

 k dk eku Kkr dhft, rkfd iznÙk Qyu x = 5 ij lrr~ gks] 

 f (x) = 




>−
≤+

5x,5x3
5x,1kx

;fn

;fn  

 

Q.15 Evaluate ∫
−− 2xx67

dx . 

 ∫
−− 2xx67

dx  Kkr dhft,A 

OR 

 Evaluate : ∫
π

+
4/

0
dx)xtan1log(   
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Q.16 Evaluate : ∫
−

−
2

1

3 dx|xx|  

OR 

 Evaluate : ∫
π

+0
2 dx

xcos1
xsinx  

 ∫
−

−
2

1

3 dx|xx| dk eku Kkr dhft,A 

 
vFkok 

 ∫
π

+0
2 dx

xcos1
xsinx  dk eku Kkr dhft,A 

  

Q.17 Find the area of the region bounded by the ellipse 1
9
y

16
x 22

=+ . 

 nh?kZo `Ùk 1
9
y

16
x 22

=+  ls f?kjs {ks=k dk {ks=kQy Kkr dhft,A 

 

Q.18 Find the area of the region enclosed by the parabola x2 = y, the line y = x + 2 and the x-axis. 

 ijoy; x2 = y, js[kk y = x + 2 ,oa x-v{k ls f?kjs {ks=k dk {ks=kQy Kkr dhft,A 

 

Q.19 Find the area of the parallelogram whose adjacent sides are determined by the vectors k̂3ĵ–îa +=  and 

k̂ĵ7–î2b +=  

 lekUrj prqHkqZt dk {ks=kQy Kkr djks ftldh vklUUk Hkqtk,sa lfn'k k̂3ĵ–îa +=  rFkk k̂ĵ7–î2b +=  ds }kjk 

fu/kkZfjr gksrh gSA   
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Q.20 For any two vectors banda
r

, Show that :  

 ( ) ( )22 |b|1|a|1
r

++  = ( ) ( )22
babab.a–1
rrr

×+++   

 dksbZ nks lfn'k ba
r

rFkk ds }kjk fl) dhft, ( ) ( )22 |b|1|a|1
r

++  = ( ) ( )22
babab.a–1
rrr

×+++   

 

Q.21 Find the equation of the plane through the intersection of the planes 3x – y + 2z – 4 = 0 and x + y + z – 2 = 0 

and the point (2, 2, 1). 

 ml lery dk lehdj.k Kkr dhft, tks leryksa 3x – y + 2z – 4 = 0 vkSj x + y + z – 2 = 0 ds izfrPNsnu rFkk 

fcUnq (2, 2, 1) ls gksdj tkrk gSA 
 

Q.22 Find  the equation of the line passing through P(–1, 3, –2) and  perpendicular to the lines 
3
z

2
y

1
x

==  and 

5
1z

2
1–y

3–
2x +

==
+  

 js[kk dk lehdj.k Kkr djks tks fd fcUnq P(–1, 3, –2) ls xqtjrh gS rFkk js[kkvksa 
3
z

2
y

1
x

==  rFkk 

5
1z

2
1–y

3–
2x +

==
+  ds yEcor~ gSA   

 

Q.23 Minimize Z = 3x + 5y 

 subject to the constraints 

   x + 3y ≥ 3 

   x + y ≥ 2 

   x ≥ 0, y ≥ 0 
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OR 

 An aeroplane can carry a maximum of 200 passengers. A profit of Rs. 400 is made on each first class ticket 

and a profit of Rs. 600 is made on each economy class ticket. The airline reserves at least 20 seats for first 

class. However, at least 4 times as many passengers prefer to travel by economy class than by the first class. 

Formulate the linear programming problem to maximize the profit of the airline. 

 fuEufyf[kr O;ojks/kksa ds vUrxZr Z = 3x + 5y dk U;wurehdj.k dhft, % 

   x + 3y ≥ 3 

   x + y ≥ 2 

   x ≥ 0, y ≥ 0 

vFkok 

 ,d gokbZ tgkt vf/kdre 200 ;kf=k;ksa dks ;k=kk djk ldrk gSA izR;sd izFke Js.kh ds fVdV ij 400 :- vkSj lLrh 

Js.kh ds fVdV ij 600 :- dk ykHk dek;k tk ldrk gSA ,;jykbu de ls de 20 lhVsa izFke Js.kh ds fy, vkjf{kr 

djrh gSA rFkkfi izFke Js.kh dh vis{kk de ls de 4 xqus ;k=kh lLrh Js.kh ds fVdV ls ;k=kk djus dks ojh;rk nsrs 

gSaA ,;jykbu ds vf/kdre ykHk ds fy, jSf[kd izksxzkeu leL;k dk fu:i.k dhft,A 

 

Q.24 If a fair coin is tossed 10 times, find the probability of exactly four heads. 

 ;fn ,d fu"i{kikrh flDds dks 10 ckj mNkyk x;k rks Bhd pkj fpÙk vkus dh izkf;drk Kkr dhft,A 

 

Q.25 Given two independent events A and B such that P(A) = 0.3, P(B) = 0.6. 

 Find (i) P(A and B),  (ii) P(A and not B). 

 A vkSj B nks Lora=k ?kVuk,¡ nh xbZ gaS] tgk¡ P(A) = 0.3, P(B) = 0.6 rks (i) P(A vkSj B),  (ii) P(A vkSj B ugha) dk 

eku Kkr dhft,A 
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OR 

 A student is given a  test with 8 items of true-false type. If he gets 6 or more items correct, he is declared a 

pass. Given that he gusses the answer to each item, compute the probability that he will pass in the test.     

 ,d fo|kFkhZ 8 oLrqvksa dh lR; vlR; ij vk/kkfjr ijh{kk nsrk gS ;fn og 6 ;k vf/kd oLrqvksa lgh ikrk gS rks og 

mÙkh.kZ ?kksf"kr fd;k tkrk gS fn;k x;k gS] og izR;sd mÙkj dk vuqeku yxkrk gS izkf;drk Kkr djks fd og ifj{kk esa 

mÙkh.kZ gksxkA- 

  

[k.M & l 

SECTION – C 
 

Q.26 By using elementary operations, find the inverse of the matrix A = 
















310
015
1–02

 

 izkjfEHkd LikUrj.k ds iz;ksx }kjk vkO;wg  A = 
















310
015
1–02

 dk O;qRØe Kkr dhft,A     

 

Q.27  Prove that 
32

32

32

pz1zz
py1yy
px1xx

+
+
+

 = (1 + pxyz) (x – y) (y – z) (z – x). 

OR 
 Solve the following system of equations by matrix method : 
  3x – 2y + 3z = 8 
  2x + y – z = 1 
  4x – 3y + 2z = 4 

 fl) dhft, fd 
32

32

32

pz1zz
py1yy
px1xx

+
+
+

 = (1 + pxyz) (x – y) (y – z) (z – x). 
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vFkok 
 fuEufyf[kr lehdj.k fudk; 
  3x – 2y + 3z = 8 
  2x + y – z = 1 
  4x – 3y + 2z = 4 
 dks vkO;wg fof/k ls gy dhft,A 
  

Q.28 A square piece of tin of side 18cm is to be made into a box without top by cutting a square from each corner 

and folding up the flaps to form a box. Find the maximum volume of the box.      

 18cm Hkqtk okys ,d oxkZdkj fVu ds VqdMs ds izR;sd fdukjs ls ,d oxZ dkVdj RkFkk ckgj ls eksMdj fcuk ÛÅijh 

lrg dk ,d cDlk cukrs gSA cDls dk vf/kdre vk;ru Kkr djksA   

Q.29 Evaluate :  ∫
−

−

dx
x1

xsinx
2

1
 

  ∫
−

−

dx
x1

xsinx
2

1
dk eku Kkr dhft, : 

Q.30 Solve the differential equation 0
x
ysinxy

dx
dyx =+− . 

OR 

 Solve the differential equation ydx – (x + 2y2) dy = 0. 

 vody lehdj.k 0
x
ysinxy

dx
dyx =+−  dks gy dhft,A 

vFkok 

 vody lehdj.k  ydx – (x + 2y2) dy = 0 dks gy dhft,A 

 
 

 


