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ANSWER KEY (AK)  

 

PAPER 

PART-A : CHEMISTRY 

Q.No. 1 2 3 4 5 6 7 8 9 10 

Ans. 3 2 3 1 3 1 1 2 4 2 

Q.No. 11 12 13 14 15 16 17 18 19 20 

Ans. 2 2 1 3 3 3 3 1 1 3 

Q.No. 21 22 23 24 25 26 27 28 29 30 

Ans. 4 4 2 1 3 4 4 4 3 4 

Q.No. 31 32 33 36 37 38 39 40 41 42 

Ans. 1 2 3 1 2 1 2 3 4 3 

Q.No. 43 44 45 46 47 48 49 50 49 50 

Ans. 2 4 4 1 2 1 3 1 3 1 

PART-B : PHYSICS 

Q.No. 51 52 53 54 55 56 57 58 59 60 

Ans. 3 4 3 1 1 2 4 3 1 2 

Q.No. 61 62 63 64 65 66 67 68 69 70 

Ans. 1 1 2 3 4 1 4 4 3 1 

Q.No. 71 72 73 74 75 76 77 78 79 80 

Ans. 2 2 1 3 2 2 2 1 1 3 

Q.No. 81 82 83 84 85 86 87 88 89 90 

Ans. 3 4 1 1 1 2 3 4 3 3 

Q.No. 91 92 93 94 95 96 97 98 99 100 

Ans. 2 3 4 3 4 1 2 4 3 4 

PART-C : BIOLOGY 

Q.No. 101 102 103 104 105 106 107 108 109 110 

Ans. 2 1 4 3 4 4 3 3 1 2 

Q.No. 111 112 113 114 115 116 117 118 119 120 

Ans. 4 3 3 3 4 2 1 3 4 4 

Q.No. 121 122 123 124 125 126 127 128 129 130 

Ans. 1 4 3 2 4 4 4 2 2 2 

Q.No. 131 132 133 134 135 136 137 138 139 140 

Ans. 1 3 4 4 2 1 1 3 3 4 

Q.No. 141 142 143 144 145 146 147 148 149 150 

Ans. 1 4 3 4 1 2 2 2 1 3 

Q.No. 151 152 153 154 155 156 157 158 159 160 

Ans. 4 2 2 1 3 2 3 4 3 4 

Q.No. 161 162 163 164 165 166 167 168 169 170 

Ans. 1 1 3 4 2 1 4 1 1 2 

Q.No. 171 172 173 174 175 176 177 178 179 180 

Ans. 3 4 4 4 4 3 4 4 4 3 

Q.No. 181 182 183 184 185 186 187 188 189 190 

Ans. 2 3 1 3 2 1 3 4 3 4 

Q.No. 191 192 193 194 195 196 197 198 199 200 

Ans. 4 3 3 1 1 1 3 2 3 2 
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TEXT SOLUTIONS (TS)
PAPER 

 

PART-A: CHEMISTRY 
 

1. t

o

A
ln kt

A

  


  
   

 

2. 

 

 

 Nitrogen uses three p-orbitals and one s-

orbital for making bonds as it does not 

have d-orbital. 

 N2O5 esa ukbVªkstu ca/k cukus ds fy, rhu p-

d{kd rFkk ,d s-d{kd dk iz;ksx gksrk gS D;ksafd 

blesa dksbZ d-d{kd ugha gksrk gSA 

4. 
91

1
X OH2 

  = 0.1  

5. r1 = K[A]1/2 [B]2 

 r2 = K[4A]1/2 [2B]2 

 On solving 

 r2 = 8r1 

8. 
2 2

C
2 2

[HI] x
K ; 64

[H ] [I ] 0.03 0.03
 


 

 x2= 64 × 9 ×10–4 

 x = 8 × 3 × 10–2 = 0.24 

 x is the amount of HI at equilibrium amount 

of I
2
 at equilibrium will be  

 lkE; ij  HI dh x ek=kk gS rks lkE; ij I
2
 dh 

ek=kk gksxhA  

 0.30 – 0.24 = s0.06 

 

9. 
W it

E 96500
    

3 9.95 10 60

E 96500

 
   E = 48.5  

 

14. If Assertion is true but reason is false. 

 ;fn dFku lgh gS rFkk dkj.k xyr gSA 

15. K
P
 =

2

4
H O(g)

1

P
  

   
2H O(g)P  = 

1/ 4

p

1

K

 
 
 
 

 

  (10–12)1/4 = 10–3 atm 

  K
p
 = 10–3 × 760 = 0.76 torr 

 

17. pH = 
2

1
 (pK

a
 – log C) 

 If  K
a
  pK

a
   pH 

 

19. There is no net movement of the 
solvent through the semipermeable  
membrane between two solution of 
equal concentration. 

 leku lkUnzrk ds nks foy;uksa ds chp v)ZikjxE; 

f>Yyh }kjk foyk;d dh dksbZ xfr ugha gksrh gSA 

 
20. Lyophobic colloid are irreversible 
 

21. A   o B  LiAlH4 

22. Schotten-Baumen reaction    

 'kkWVu&ckeu vfHkfØ;k 

  

23.  + 

 
 

24.  

  

  

  

25. 50% D + 50% L-isomer  

 50% D + 50% L-leko;oh  

26. CH3CH2OH   

 

27. 

 

   

 

28. CH3 – O – CH(CH3)2 + HI 
373 K  H3Cl 

+ (CH3)2 CHOH 
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29.

  

  

 

30. Electron withdrawing (–I, –M) groups 

increases reactivity towards nucleophilic 

addition reaction. 

  In  

CHO

NO2

NO2 (–I, –M) group increases 

the reactivity towards nucleophilic addition 

reaction at CHO group. 

 bysDVªkWuvkd"khZ (–I, –M) lewg ukfHkdLusgh 

;ksxkRed vfHkfØ;k ds izfr fØ;k'khyrk c<+k nsrs 

gSaA  

  

CHO

NO2

 esa NO2 (–I, –M) lewg CHO lewg ij 

ukfHkdLusgh ;ksxkRed vfHkfØ;k ds izfr 

fØ;k'khyrk dks c<+k nsrk gSaA 

31. CH CH CH=CH3 2 2

HBr

H O2 2

C H ONa2 5

CH CH CH–CH3 2 2

H

Br

CH–(CH)–O–CHCH3 2 3 2 3

 

 CH CH CH=CH3 2 2

HBr

H O2 2

C H ONa2 5

CH CH CH–CH3 2 2

H

Br

CH–(CH)–O–CHCH3 2 3 2 3

 
 CH3–(CH2)3–O–CH2CH3 

 HBr in presence of peroxide gives anti 

Markovnikoff addition product. 

 1ºalkyl halide on reaction with C2H5ONa 

gives SN2 reaction.  

 CH CH CH=CH3 2 2

HBr

H O2 2

C H ONa2 5

CH CH CH–CH3 2 2

H

Br

CH–(CH)–O–CHCH3 2 3 2 3

 

 CH CH CH=CH3 2 2

HBr

H O2 2

C H ONa2 5

CH CH CH–CH3 2 2

H

Br

CH–(CH)–O–CHCH3 2 3 2 3

 
 CH3–(CH2)3–O–CH2CH3 

 

HBr dk ijvkWDlkbM dh mifLFkfr esa ;ksx }kjk 

,UVhekdksZfudkWQ mRikn izkIr gksrk gSA  

 1º ,fYdy gsykbM C2H5ONa ds lkFk SN2 

vfHkfØ;k nsrk gSA  

  

32.   

 

33. CH3CH2CH2CH2NH2 
3

KOH(alc.)

CHCl
  

CH3CH2CH2CH2NC + 3 KCl + 3 H2O 
        1° Amine          Bad 

smell of isocyanide 

  CH3C  CH + Amm. AgNO3   

CH3CCAg + HNO3 

     White ppt. 

 CH3CH2COOCH3 + NaOH Heat   

CH3CH2COONa + CH3OH 

 

 

  

 CH3CH2CH2CH2NH2 
3

KOH(alc.)

CHCl
   

        1° ,,sehu      

 CH3CH2CH2CH2NC + 3 KCl + 3 H2O 

      vkblkslk;ukbM dh nqxZaU/k 

  CH3C  CH + Amm. AgNO3   

CH3C  CAg  + HNO3 

     'osr vko{ksi 

  

 CH3CH2COOCH3 + NaOH  

 CH3CH2COONa + CH3OH 
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34.  meso form 

 

35. FCH2COOH > ClCH2COOH > BrCH2COOH 

> CH3COOH     
 

 

37. There is very weak attraction between 

benzene and methanol as compared to 

attraction between their individual 

molecules.   

 ;gk¡ csUthu o esFksukWy ds e/; vkd"kZ.k] buds 

O;fDrxr v.kqvksa ds e/; vkd"kZ.k dh rqyuk esa 

vf/kd nqcZy gksrk gSA  

 

39. Eº
cell

 = [Eº
A
 – Eº

C
]
OP

 = 0.76 –  0.41 = 0.35 V. 

 

40. Ecell = – 
0.059

n
 log  

2

1

c

c
   

  

42. 
OHOHHC

OHHC

OHHC

252

52

52 nn

n
X


   

0.25

1
 = 

w

46
w 100 w

46 18




 

 
0.25

1
 = 

w

46
w 100 w

46 18




 

 w = 46 

 w% = 46%  

43. 2 2
2

Zn | Zn Zn | Zn

0.059
E E log[Zn ]

2
 

    

 Comparing with y = mx + c, graph between 

2Zn | Zn
E   and log [Zn2+] is a straight line 

with positive slope and positive intercept.  

 2 2
2

Zn | Zn Zn | Zn

0.059
E E log[Zn ]

2
 

    

 y = mx + c ls rqyuk djus ij 2Zn | Zn
E   o log 

[Zn2+] ds eè; xzkQ lhèkh js[kk gksxh o èkukRed 

<kWy o èkukRed vUr[k.M gksxkA 

44. Ecell = – 
0.059

n
 log  

2

1

c

c
  

46. NaHSO3 

  

48. If both assertion and reason are true and 

reason is the correct explanation of 

assertion. 

 ;fn dFku rFkk dkj.k nksuks lgh gSa rFkk dkj.k 

dFku dh lgh O;k[;k djrk gSA 

49. Delocalization of -electrons in phenoxide 

ion  

 fQukWDlkbM vk;u esa -bysDVªkWu dk 

foLFkkuhdj.k  

50. If both assertion and reason are true and 

reason is the correct explanation of 

assertion. 

 ;fn dFku rFkk dkj.k nksuks lgh gSa rFkk dkj.k 

dFku dh lgh O;k[;k djrk gSA 

------------------------------------------------------------- 

PART-B: PHYSICS 
 

51. There are 10 electrons and 10 protons in a 

neutral water molecule. 

 So it's dipole moment is  

 p = q (2l) = 10 e (2l) 

 Hence length of the dipole i.e. distance 

between centres of positive and negative 

charges is  

 m104
106.110

104.6

e10

p
l2 12

19

20










 = 4 pm 

 mnklhu ty ds v.kq esa 10 bysDVªkWu vkSj 10 çksVkWu 

gksrs gSaA  

 vr% bldk f}/kzqo vk?kw.kZ p = q (2l) = 10 e (2l) 

 vr% f}/kzqo dh yEckbZ vFkkZr~ /kukos'kksa vkSj 

_.kkos'kksa ds dsUnzksa ds chp dh nwjh  

 m104
106.110

104.6

e10

p
l2 12

19

20










 = 4 pm 

 

53.   

 

 

 

 .ml2M2Mnet   

 

54. Key Idea :In a nuclear reaction, atomic 

mass and charge number remain 

conserved,  
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 For a nuclear reaction to be com, pleted, 

the mass number and charge number on 

both sides should be same. 

 If we com, plete the equation by choice (1), 

then the complete reaction is  

 Total atomic number on on LHS = 92 + 0 = 

92  

 
92

U235 + 
o
n1 

38
Sr90 + 

54
Xe143 + 3

0
n1  

 Total atomic unmber on RHS  

 = 38 + 54 + 0 = 92 

 Total atomic unmber on  

 RHS = 235 + 1 = 236 

 Total atomic unmber on  

 RHS = 90 + 143 + 3 × 1 = 236  

 Thus, choice (1) is correct,    
gy  ukfHkd fo[k.Mu dk lehdj.k gS  

 
92

U235 + 
o
n1 

38
Sr90 + 

54
Xe143 + 3(

0
n)1 + ÅtkZ   

 

55. Metal plate acts as an equipotential 

surface, therefore the field lines should 

enter normal to the surface of the metal 

plate.  

 /kkfRod IysV lefoHko lrg dh Hkkafr O;ogkj 

djrh gSA vr% cy js[kk;sa /kkrq dh IysV dh lrg 

ij yEcor~ vkifrr gksaxhA 

 

56. 
98.01

98.0

1 





 =49. 

 

57. Given spring system has parallel 

combination, so  

 21eq kkk   and time period 

)kk(

m
2T

21 
  

 fn;k x;k fudk; fLçaxksa dk lekUrj la;kstu gS  

blfy;s 21eq kkk    

 ,oa vkorZdky 
)kk(

m
2T

21 
  

 

59. In forward biased PN-junction, external 

voltage decreases the potential barrier, so 

current is maximum. While in reversed 

biased PN-junction, external voltage 

increases the potential barrier, so the 

current is very small. 

    PN-lfU/k ij vxz vfHkufr esa] ckg~; oksYVst 

foHko izkphj dks de dj nsrk gS blfy;s /kkjk 

vf/kdre gSA tcfd i'p vfHkufr esa ckg~; 

oksYVst foHko izkphj dks c<+k nsrk gSA blfy;s 

/kkjk dk eku cgqr de gksrk gSA 

 

60. )ĵ3î5.0(î50BM   

   .mNk̂150ĵî150   

 

61. Depletion layer consist of mainly stationary 

ions. 

 vo{k; irZ esa eq[;r% fLFkj vk;u gksrs gSaA  

 

62. In meter bridge experiment, it is assumed 

that the resistance of the L shaped plate is 

negligible, but actually it is not so. The error 

created due to this is called, end error. To 

remove this the resistance box and the 

unknown resistance must be interchanged 

and then the mean reading must be taken. 

 ehVj lsrq ç;ksx esa ;g ekuk tkrk gS fd L-

vkÑfr dh IysV dk çfrjks/k ux.; gS] ijUrq 

okLro esa ,slk ugha gSA bl dkj.k mRiUu =qfV 

vUR; =qfV (end error) dgykrh gSA blds 

fuokj.k ds fy, çfrjks/k ckWDl ,oa vKkr çfrjks/k 

dks ijLij cny fn;k tkrk gS ,oa rc vkSlr 

ikB ysuk pkfg,A 

 

63. 
t

)cos(cosNBA
e 12




  

 
1.0

)0cos180(cos
10703.02000 4 

   

 V84e   

 

64. 
4

L
L

CL

1

CL

1 1
2

2211

  

 

66. If either the e.m.f. of the driver cell or 

potential difference across the whole 

potentiometer wire is lesser than the e.m.f. 

of the experimental cell, then balance point 

will not obtained. 

 ;fn ekud lsy dk fo|qr okgd cy ;k lEiw.kZ 

foHkoekih rkj ij foHkokUrj] çk;ksfxd lsy ds 

fo|qr okgd cy ls de gSa rc larqyu fcUnq çkIr 

ugha gksxkA 

70. 
5
B10+

0
n1    

3
Li7 + 

2
He4 Total atomic 

number and mass number should be same 

on both sides of the equation.  
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gy 
3
B10+

0
n1    

3
Li7 + 

2
He4 lehdj.k ds nksauks 

rjQ Øekdksa o nzO;eku la[;kvks dk ;ksx leku 

gkssxk pkfg;sA 

 

71. The temperature co-efficient of resistance 

for metal is positive and that for 

semiconductor is negative.  

 In metals free electrons (negative charge) 
are charge carriers while in P-type 
semiconductors, holes (positive charge) 
are majority charge carriers. 

 /kkrq ds fy, çfrjks/k rki xq.kkad _.kkRed gksrk 

gS ,oa v)Zpkyd ds fy, _.kkRed gksrk gSA  
 

73. 1 amu = 931 Me V 

 

74. 
d

1
C   

3
2

6

9

5.4
5.46

6

K

t
td

d

C

C

air

medium 







   

 
d

1
C   

3
2

6

9

5.4
5.46

6

K

t
td

d

C

C









qok;

eek/;  

 

75. Cut off voltage is independent of intensity 

and hence remains the same. Since 

distance becomes 3 times, so intensity (I) 

becomes .
9

I
 Hence photo current also 

decreases by this factor i.e. becomes 

.mA2
9

18
  

 fujks/kh foHko dk eku rhozrk ij fuHkZj ugha djrk 

vr% leku jgsxkA pw¡fd nwjh 3 xquh gks tkrh gSA 

blfy, rhozrk (I), 
9

I
 gks tk,xhA vr% QksVks 

/kkjk blh xq.kd ls de gks tk,xh vFkkZr~ 

mA2
9

18
  gks tk,xhA 

 

76. J32.0)400(104
2

1
CV

2

1
U 262    

 

77. By using max0 Khh   

 101 K)(h    ….(i) 

  And ,oa 202 K)(h    

 ….(ii) 

  
K

1

K

K

2

1

02

01 



 ,  

 Hence vr% 
1K

K 21
0




 . 

 

78. polarization/kqzo.k   

 

79. Velocity of photon (i.e. light) does not 

depend upon frequency. Hence the graph 

between velocity of photon and frequency 

will be as follows  

 

 

Velocity of 

photon (3) 

Frequency  

 QksVkWu dk osx (vFkkZr~ izdk’k) vko`fÙk ij fuHkZj 

ugha djrkA vr% QksVkWu ds osx vkSj vko`fÙk ds 

e/; xzkQ fuEu gksxkA  

 

 

QksVkWu dk osx (3) 

vkof̀Ùk ()  
 

80. Given ,5XX CL   this is the condition of 

resonance. So ,VV CL  so net voltage 

across L and C combination will be zero.   

             fn;k gS ,5XX CL   ;g vuqukn dh fLFkfr gS 

blfy, ,VV CL   blfy, L o C ds la;kstu ij 

dqy oksYVst 'kwU; gksxkA  

 

81.   [L2 T–2]   

 

82. According to Einstein equation 

 max0 Khh    0max hhK  on 

comparing it with ,cmxy   it is clear to say 

that,  

 This is the equation of straight line having 

positive slope (h) and negative intercept 

)h( 0  on KE axis.  

 vkbULVhu ds lehdj.k ls  

 max0 Khh    0max hhK  bldh 

rqyuk ,cmxy   ls djus ij ;g Li"V gS fd, ;g 

,d ljy js[kk gS] ftldh <ky /kukRed (h) ,oa 

vUr%[k.M )h( 0  _.kkRed ,oa  xfrt ÅtkZ v{k 

ls dkVk tk;sxkA  
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84. -rays -fdj.ksa    

 

85. Since electron and positron annihilate pw¡fd 

bysDVªkWu ,oa ikWthVªkWu foyqIr gks tkrs gSa 

 
196

834

Total 106.110)51.051.0(

103106.6

E

hc







  

 vr% 
196

834

106.110)51.051.0(

103106.6

E

hc









dqy

 

 Å012.0m1021.1 12   . 

  

86. Electromagnetic wave require no medium 

for their propagation. 

gy fo?kqr pqEcdh; rjaxks ds lapj.k ds fy;s ek/;e 

dh vko';drk ughsa gksrh A 

 

87. By law of conservation of momentum 

 22112211 vmvmvmvm0   

 – ve sign indicates that both he particles 

are moving in opposite direction. Now de-

Broglie wavelengths 

 
11

1
vm

h
  and 

22
2

vm

h
 ; 1

vm

vm

11

22

2

1 



  

 laosx laj{k.k fu;e ls  

 22112211 vmvmvmvm0   

 _.k fpUg ;g n’kkZrk gS fd] nksuksa d.k foijhr 

fn’kk esa xfreku gSaA vr% Mh-czksXyh rjaxnS/;Z  

 
11

1
vm

h
  ,oa 

22
2

vm

h
 ; 1

vm

vm

11

22

2

1 



  

 

88. Ge + impurity 
Triv alent

 

     
torsemiconduc

type-P
 

 Ge +
)kqfv'

ksthf«kla;
  

 

   
v)Zpkyd

i zdkj dk -P
 

 

 

89. Avmax    22 yA
2

A
v 


  

  
4

A
yA

2
22    

4

A3
y

2
2    

2

A3
y   

 

90. de-Broglie wavelength 
rmsmv

h
 , rms 

velocity of a gas particle at the given 

temperature (T) is given as  

 Mh-czksXyh rjaxnS/;Z 
rmsmv

h
 , fn;s x;s rkiØe 

(T) ij xSl d.kksa dh oxZek/; ewy  (rms) pky 

fuEu gksxh 

 kT
2

3
mv

2

1 2
rms 

m

kT3
vrms 

Tmk3mvrms   

  
mkT3

h

mv

h

rms

  

 
3

8

)27273(2

)127273(4

Tm

Tm

HH

HeHe

He

H 








  

 

92. Comparing the given equation 

 fn;s gq, lehdj.kksa dh rqyuk djus ij 

 E
y
 = 

6 2N rad rad
2.5 cos 2 10 t 10 x

C sec sec

    
      

    

With the standard equation 

 O;kid lehdj.k  

  E
y
 = E

0
cos(t – kx) 

 we get izkIr gksrk gSA 

   = 2f = 2 × 106 

    f = 106 Hz 

 Moreover, we know that  ge tkurs gSa fd 

 
2


 = k =  × 10–2 m–1    = 200m   

 

93. )tsin(ay   

 










 t

T

2
sina  







 





2
t

4.0

2
sin5.0y   

 






 


2
t5sin5.0y t5cos5.0   

 

94. I, III, IV  
 

95. Given 

ec i
100

80
i  ei

100

80
24  mA30ie   

 By using cbe iii     ib = 30 – 24 = 6 mA. 

 fn;k gS 

ec i
100

80
i  ei

100

80
24  mA30ie   

 cbe iii     ib = 30 – 24 = 6 mA 

 

96. After the removal of first electron remaining 

atom will be hydrogen like atom. 
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 So energy required to remove second 

electron from the atom 

eV4.54
1

2
6.13E

2

  

  Total energy required  

 = 24.6 + 54.4 = 79 eV. 

 çFke bysDVªkWu fudy tkus ds ckn 'ks"k ijek.kq 

gkbMªkstu rqY; ijek.kq dh Hkk¡fr O;ogkj djsxkA 

 blfy, ijek.kq ls nwljk bysDVªkWu fudkyus ds 

fy, vko’;d ÅtkZ eV4.54
1

2
6.13E

2

  

  dqy vko’;d ÅtkZ = 24.6 + 54.4 = 79 eV 

 

97. For ‘OR’ gate BAX    

 i.e. 000  , 110  , 101  , 

 ‘OR’ xsV ds fy;s BAX    

 vFkkZr~ 000  , 110  , 101  , 111   

99. Total energy in SHM 22am
2

1
E  ; 

(where a = amplitude) 

 ljy vkorZ xfr esa dqy ÅtkZ 22am
2

1
E   

(;gk¡ a = vk;ke) 

 Potential energy fLFkfrt ÅtkZ 

22222 ym
2

1
E)ya(m

2

1
U   

 When tc 
2

a
y   

  
4

E3

4

E
E

4

a
m

2

1
EU

2
2 














  

 

100. Let x be the point where K.E. = P.E.  

 ekuk fcUnq x ij K.E. = P.E. 

 Hence vr%  22222 xm
2

1
)xa(m

2

1
  

  
22 ax2    cm

a
x 22

2

4

2
  

---- TEXT SOLUTIONS (TS) END ---- 
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