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PAPER 
 

PART-A: PHYSICS 
 

1. B = 0i

4 R




 (sin1 + sin2)    

 R = 
4

L
 

  
 sin2  

 = 
2 2

L / 2 1 4

2( 1/ 4 1/ 16) 2 5(L / 2) (L / 4)
 



 

   B = 0i 2 4

4 R 2 5

  
 

  
B = 04 i

5 L




 

 

2. 1
PQ

Q.P
cos 



  0  

 
4. 0  
 

5. 
Area

Force
Stress  = 

2m

N
 

 
{ks«kQy

cy
i zfrcy   = 

2
ehVj

wVuU;
 

 

6. 









sec

m
kgmv  

 

8.  2mv
2

1
E   

 % Error in K.E.  

 = % error in mass + 2 × % error in velocity  

   = 2 + 2 × 3 = 8 % 

   2mv
2

1
E  xfrt ÅtkZ esa çfr'kr =kqfV  

 = æO;eku esa çfr'kr =kqfV  

 + 2 × osx esa çfr'kr =kqfV  

   = 2 + 2 × 3 = 8 % 
 
9. Percentage error in g = )in(%error l + 2(% 

error in T) = 1% + 2(3%) = 7% 

 g  esa çfr'kr =kqfV 

 =(l esa çfr'kr =kqfV)+ 2(T esa çfr'kr =kqfV) 

 = 1% + 2(3%) = 7% 
 

10. sec2
g

sinu2



 10sinu   

  m5
g2

100

g2

sinu
H

22




  

 
 
12. Horizontal range depends upon angle of 

projection and it is same for 

complementary angles i.e.    ).90(and    

 {kSfrt ijkl ç{ksi.k dks.k ij fuHkZj djrh gS rFkk 

iwjd dks.kksa vFkkZr~   o )90(  ds fy;s ;g 

leku gksrh gSA 

 
13. Newton’s first law of  motion defines the 

inertia of body. It states that every body 
has a tendency to remain in its state (either 
rest or motion) due to its inerta. 

 U;wVu dk xfr fo"k;d çFke fu;e tM+Ro dks 

ifjHkkf"kr djrk gSA blds vuqlkj oLrq eas vius 

tM+Ro ds dkj.k viuh orZeku voLFkk ¼fojke 

voLFkk vFkok xfrt voLFkk½ esa gh cus jgus dh 

ço`fÙk gksrh gSA 

   
 

15. N90000)510(6000)ag(mT   

 
16. Relative velocity of bird w.r.t 

train s/m30525   

 time taken by the bird to cross the train 

  sec7
30

210
t   

 jsyxkM+h ds lkis{k i{kh dk osx 

s/m30525   

 jsyxkM+h dks ikj djus esa i{kh dks yxk le; 

sec7
30

210
t   

 
17. The relative velocity of boat w.r.t. water  

 uko dk ikuh ds lkis{k] vkisf{kd osx 

 waterboat vv  )ĵ4î3()ĵ4î3( 

ĵ8î6   

 
18. Distance travelled by train in first 1 hour is 

60 km and distance in next 1/2 hour is 20 
km. 

 So Average 

speed
2/3

2060

 time Total

 distance Total 
     

hour/km33.53  

 igys 1 ?k.Vs esa jsyxkM+h }kjk r; dh nwjh 60 

fdeh gS rFkk vxys 1/2 ?kaVs esa r; dh x;h nwjh 

20 fdeh gS  

 blfy;s vkSlr pky 
2/3

2060

 

 


dqy le;

dqy nwjh
  

hour/km33.53  
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19. Average velocity =0 because net 
displacement of the body is zero. 

 Average speed 

f light of Time

 cov ered distance Total


g/u2

H2 max  

  
g/u2

g2/u2
v

2

av    2/uvav    

 Velocity of projection = v (given) 

   2/vvav   

 vkSlr osx =0,  

 D;ksafd oLrq dk dqy foLFkkiu 'kwU; gS 

 vkSlr pky
 dkyuM;~mM

 nwjhh x;dqy r; dh


g/u2

H2 max  

  
g/u2

g2/u2
v

2

av    2/uvav    

 iz{ksi.k osx = v (fn;k x;k gS)   2/vvav   

 

20. skr    

 
21. We know that a 

2s/m96.18.92.0g   

  ge tkurs gSaa, fd  a 

2s/m96.18.92.0g    

 

22. Work done J9818.910mgh   

 
23. In a round trip work done is zero only when 

the force is conservative in nature.   
 Force is always required to move a body in 

a conservative or non-conservative field 

 ,d iw.kZ pDdj yxkus esa fd;k x;k dk;Z dsoy 

rHkh 'kwU; gksrk gS, tcfd cy dh çÑfr laj{kh 

gksrh gSA fdlh oLrq ds laj{kh vFkok vlaj{kh {ks= 

esa xfr djus ds fy, ges'kk cy dh vko';drk 

gksrh gSA 

 

24. s/rad1.0
100

10

r

v
    

 

25. K.E. 2mv
2

1
 . Which is scalar, so it 

remains constant. 

 K.E. ,mv
2

1 2  tks fd vfn'k gS blfy;s ;g 

fu;r jgsxhA 

 

26. kg/C1076.1
101.9

106.1

m

e 11

31

19











 

 

27. 
2

0

21
b2

0

21
a

r4K

qq
F,

r4

qq
F





   1:KF:F ba   

 

28. N109
)1000(

1
1109

r

kQ
F 3

2

29

2

2

  

 

29. By using 
2

9

R

Q
109E   

  
2

96

)3(

Q
109103    

  Q =k 3  10
–3

 C 
 
30.  

 

 

 
 EEEEEEEE DCBA 4,3,2,   

 

32. GR
3

4
g  

22

11

2

1

R

R

g

g




  

 

33. R
4

3
d

R

d
1g

4

g

R

d
1g'g 

















  

 

34. 
2R

GM
g    

2R

M
g   

 According to problem  

 
2

M
M e

p   and 
2

R
R e

p   

  2)2(
2

1

R

R

M

M

g

g 2

2

p

e

e

p

e

p






































  

  2
ep s/m6.198.92g2g   

  
35. Potential energy of system of two mass  

 
R

GMm
U


   

= 
2

311

1010

10101001067.6







  

 J1067.6U 10  

So, the amount of work done to take the 

particle up to infinite will be 101067.6  J 

 nks nzO;ekuksa ds fudk; dh fLFkfrt ÅtkZ  

 
R

GMm
U


   

= 
2

311

1010

10101001067.6







  

 J1067.6U 10  

vr% d.k dks vuUr rd ys tkus esa fd;k x;k 

dk;Z 
101067.6   J 

 
36. If E be electric field, then current density  

 j = E  
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 Also we know that current density 
A

i
j   

 Hence j is different for different area of 
cross-sections. When j is different, then E 
is also different. Thus E is not constant. 

The drift velocity dv is given by 
ne

j
vd  = 

different for different j values. Hence only 
current i will be constant.   

 ;fn E fo|qr {ks=k gS rc /kkjk ?kuRo j = E  

 ,oa /kkjk ?kuRo 
A

i
j   

 vr% vyx-vyx vuqçLFk dkV ds fy, j vyx-

vyx gksxk rc E Hkh vyx&vyx gksxkA vr% E 

fu;r ugha gSA vuqxeu osx 
ne

j
vd  ; j ds 

cnyus ij cnysxkA vr% dsoy /kkjk i fu;r 

jgsxhA 

 

37. In stretching of wire 
4r

1
R   

 rkj dks [khapus ij] 
4r

1
R   

 

38.

2

2

1

2

12

l

l

R

R
lR 












4

R
R4

2/l

l

R

R
2

2

2









  

 
39. All of these 

mijksDr lHkh 

 
40. Current flowing in the circuit 

A
5

1

1020

410

R

E
i 




  

P.D. across AC V420
5

1
  

P.D. across AN = 4 + 4 = 8V 

ifjiFk esa çokfgr /kkjk A
5

1

1020

410

R

E
i 




  

AC ds fljksa ij foHkokUrj V420
5

1
  

AN ds fljksa ij foHkokUrj = 4 + 4 = 8V 

 
 
42. Thermal conductivity of composite plate  

 
32

322

KK

KK2
K

21

21
eq









5

12
 =2.4 

 la;qä IysV dh Å"eh; pkydrk 

 
32

322

KK

KK2
K

21

21
eq









5

12
 =2.4 

 

43. 
l

)(kA

t

Q 
 

l

r

l

A

t

Q 2

  

  
 

1

2

2

2

1

2

1

l

l

r

r

)t/Q(

t/Q













1

16

1

4

1

2
2


















  

 

46. smallsmall
3/2

small
3/2

Big v100v)1000(vnV    

 
NksVhNk sVhNk sVhh

a
cM

v100v)1000(vnV 3/23/2    

 

47. R4C 0 , 
04

C
R


   

  m10109)9/1(R 99   

 

48. J105.2)10(1050
2

1
CV

2

1
U 3262    

 

49. N05.0
2

1010

2

EQ

d2

CV
F

562










 

 
50. Given circuit can be drawn as follows. It is 

a balance whetstone   

 bridge type network, hence 24 F capacitor 
can be neglected  

  

 

 
 Equivalent capacitance between A and B = 4 

+ 6 = 10F. 

 fn;s x;s ifjiFk dks fuEu izdkj iqu% cuk;k tk 

ldrk gS ;g ,d larqfyr OghVLVksu lsrq gS] vr% 

24 F /kkfjrk okys la/kkfj=k dks gVk;k tk ldrk 

gS  

 

 

 
 A vkSj B ds e/; rqY; /kkfjrk = 4 + 6 = 10F 

 
 

 

 

PART-B: CHEMISTRY 
 

51. 
4

o

m(NH OH)  
4

o

m(NH Cl)  + o

m(NaOH)  – o

m(NaCl) .  

 

52. SRPStrong  

 I
– 
donate electron so strongest reducing 

agent.  
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53. 
0
M = 

0
CH3COONa + 

0
HCl – 

0
NaCl  

 

 = 91 + 425.9 – 126.4 

 = 390.5 

 

54. H2 
 


 
 2H

+
 + 2e

–
 

 1 atm     10
–10

 

 EOP = +0.591 × pH  

 EOP = +0.591 × 10  

        = 0.591 V   

 

55. M

M

9.54

238


  


 = 0.04008 = 4.008 %  

 

56. Zn
2+

 (aq) + 2e
–
  Zn(s) ; Eº = – 0.76 V 

(Anode)  

 Ag2O (s) + H2O (l) + 2e
–
  2Ag(s) + 

2OH
–
 (aq) ; Eº = 0.34 V (Cathode)  

 Eºcell = 0
SRPE (cathode) – 0

SRPE (anode)  

          = 0.34 – (–0.76) = 1.10 V   

 

57. 2

4MnO   
4MnO  

 0.1 mole 

 v.f. = 1 

 
E

W
 = 

96500

Q
 = mole × vf  

    Q = 96500 × mole × vf  

        = 96500 × 0.1 × 1 = 96500 C 

 

58. 2H2O  O2 + 4H
+
 + 4e

–
  

 vf = 4  

 
2O

5600 1
n

22400 4
   

 
Ag

Ag

E

W
 = mole × vf of O2  

 2

2

OAg

O

ww
1 4

108 M
     

   
Agw

108
 

1
4

4
    

       wAg = 108 g  

 

 

59. Fuel cell convert chemical energy of fuel 

like H2, CH4 into electrical energy 

 

60. 2H
+

(aq.) + 2e
–
 H2 (reduction 

reaction) (vip;u vfHkfØ;k)  

 In pure water [H
+
] = 10

–7
 mole/Litre  

E = Eº –  
0.059

2

2H

2

(aq.)

P
log

H 
   

 

 0 = 0 – 
0.059

2

2H

2
7

P
log

10 
   

 

 (In order to make log1 = 0)    

(log1 = 0 djus ds fy,)  

 2HP
= (10

-7
)
2 

 

 = 10
–14

 atm  

 

 

61. M = 0.5 mole/Litre  

 K = 5.76 × 10
–3

 S cm
–1 

 

 ºM = 

–3k 1000 5.76 10 1000

M 0.5

  
  

 = 11.52 S cm
2
 mol

–1
.  

 

62. 
E

W
 = 

96500

t
 = Number of mole of e

–
  

 number of mole e
– 
=

 

96500

601
  

 number of e
–
 = 

231002.6
9650

6
  

    = 3.75 × 10
20  

 

63. 76.0E
Zn/Zn 2    V 

 44.0E
Fe/Fe 2    V 

 Zn has higher negative SRP (Standard 

reduction potential) so it work as anode 

and protect iron to make iron as cathode.  

 

64. Zn  Zn
+2

 (0.01 M)  
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 Cu
+2

 (1 M)  Cu  (E1)
  

 and Zn  Zn
+2

 (1.0 M)  

 CuSO4 (0.01 M)  Cu  (E2)  

Nernst equation for the given cell 

representation is given as  

 E = Eº – 
0.0591

2
 log 

2

2

Zn

Cu





 
 

 
 

 

 Value of EMF will be greater if  

2Cu  
 

 > 2Zn  
 

.  

 

65. 
1

2

d[c]

dt
 =–

1

3

d[D]

dt
 = 

1

A

d[A]

dt
= 

d[B]

dt


 

 B & Dwill be same side and A & C will be 

same state ratio of stoichiometric 

coefficient  

 B:D: A : C = 1 : 3 : 4 : 2. 

 
1

2

d[c]

dt
 =–

1

3

d[D]

dt
 = 

1

A

d[A]

dt
= 

d[B]

dt


 

 B o D rFkk A o C nksuks leku vksj ds 

jllehdj.kfefr; xq.kkad vuqikr gksxsa  

 B:D: A : C = 1 : 3 : 4 : 2. 
 

+ve product  

+ve okys product  

 

66. –
dt

]NH[d 3  = 2.5 × 10
–4

  

 r = 
dt

]N[d 2  = –
dt

]H[d

3

1 2  = 
dt

]NH[d

2

1 3   

 r = +
dt

)NH(d

2

1 3  = 
2

1
×2.5×10

–4
  

= 1.25 × 10
–4

  

 – 
dt

]H[d 2  = 3r  

 = 3 ×1.25  10
–4 

= 3.75  10
–4 

 

 

67. –
3 3

M(CH COOH) CH COO H

    



 –
3 3

M(CH COOH) CH COO H

    



  

 ……(1) 

   2–
4

M 2 4 SO H
x H SO 2 

            2–
4

M 2 4 SO H
x H SO 2 

            

 ……(2) 

   2–
4

M 2 4 SO H
y K SO 2 

             2–
4

M 2 4 SO H
y K SO 2 

           

 ……(3) 

 Z =   –
3

M 3 CH COO K
CH COOH 

            –
3

M 3 CH COO K
CH COOH 

          

 ……(4) 

 eq
n
 (1) = eq

n
 (4) + 

1

2
eq

n
 (2) – 

1

2
eq

n
 (3) 

 = Z + 
1

2
(x) – 

1

2
 y 

 = 
x y

z
2


   

 

68. Ca
2+

 + 2e
–
  Ca  

 1F 








40

20
 = 0.5 mole  

 number of Faraday = 
E

W
 = 

2/40

20
 = 1 

 

69. According to electrochemical series Au has 

max. positive SRP value. 

 ECS order K ; Mg; Fe; Au (more positive 

SRP)  

 

70. In typical fuel cell :  

 Reactant = H2 and O2  

 product = H2O  

 

 

71. 2-Bromo methyl-3-oxo hexanamide  

 2-czkseks esfFky-3-vkWDlksgsDlsuSekbM  

 

72.  

 Equimolar amount of (1) & (2)   

 (1) o (2) dk lerqY; feJ.k    

  

  

73. 1-Phenylethyl ethanoate 

 1-Qsfuy ,sfFky ,sFksuks,sV   
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74.    



 

      

  

75. 4 

  

76. 2 times 

2 xquk 

 

77. 3 

78. Two, one 

 nks, ,d  

  

79. All the three above  

  mijksDr rhuksa 

  

80. 

 CH2Br 

 > 

 Br 

 

>

 Br CH3 

 

  

 

81. -OCH3 > -OH > -COOH > -CHO  

  

82.  B < Be < C <  O < N 

 

83. III > II > I > IV 

 

84. Ionic radii   charge on anion  

  
1

charge on cation
 

 During the formation of a cation, the 

electrons are lost from the outer shell and 

the remaining electrons experience a great 

force of attraction by the nucleous, ie, 

attracted more towards the nucleous. In 

other words, nucleous hold the remaining 

electrons more tightly and this results in 

decreased radii. 

 However, in case of anion formation, the 

addition of electron(s) takes place in the 

same outer shell, thus the hold of nucleous 

on the electrons of outer shell decreases 

and this results in increased ionic radii. 

 Thus, the correct order of ionic radii is  

 vk;fud f=kT;k   _.kk;u ij vkos'k 


1

/kuk;u  ij vkos'k
  

 /kuk;u ds fuekZ.k ds nkSjku ckâre dks'k ls 

bysDVªkWu R;kxs tkrs gS rFkk 'ks"k gq, bysDVªkWu ij 

ukfHkdh; ds }kjk vkd"kZ.k cy vuqHko gksrk gSA 

ukfHkd dh rjQ vf/kd vkd"kZ.k gksrk gSA nwljs 

'kCnksa esa ukfHkd 'ks"k cps gq, bysDVªkWuksa dks cka/ks 

j[krk gS rFkk blds ifj.kkeLo:i f=kT;k ?kVrh 

gSA fQj Hkh _.kk;u ds fuekZ.k esa leku ckâre 

dks'k esa vfrfjDr bysDVªkWu tqM+rk gSA bl izdkj 

ckâdks'k ds bysDVªkWu ij ukfHkdh; vkd"kZ.k ?kVrk 

gS rFkk ifj.kkeLo:i vk;fud f=kT;k esa o`f+) 

gksrh gSA  

 bl izdkj vk;fud f=kT;k dk lgh Øe gSA  

 S
2-

 > Cl
–
 > K

+
 > Ca

2+
   

 

85. 

 O 

  

 

86. 
 )NaCl(m  = 126.45 cm

2
 mol

–1 
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 )HCl(m  = 426.16 cm

2
 mol

–1 
 

 
 )COOHCH(m 3

 = ?  

 
 )COOHCH(m 3

 = 
 )COONaCH(m 3

 + 
 )HCl(m  – 

 )NaCl(m  

   = 91 + 426.16 – 126.45  

   = 390.71 S cm
2
 mole

–1 
 

 

 

87.  = 




M

C
M  = 

 



 –
3COOCH)H(

C
M  = 

50350

20


 

     = 
20

1

400

20
  

 Ka = 




–1

C 2

 
 

 
Ka = C

2  

 
= 0.007 × 

2

20

1








 = 

400

107 3–
 

 Ka = 
4

7
× 10

–5 
= 1.75 × 10

–5
 mol/lt  

 

88. M = L/mol
yx

1000k

^

1000k

m 





 

 = 
yx

1000k




188 g/L 

 

89. o
cellE  =  

C
o
RPE  –  

A
o
RPE   

 = 
o

Mn|MnO 2–
4

E   – o

OH|O 22

E   

 = 1.51 – 1.223 = 0.287  

 As o
cellE  is positive so 

o

MnO –
4

E  Liberate O2 

form water.  

 

90. 
0

Cu/2Cu
E


 = 0.34 V 

 0

Zn/2Zn
E


 = –0.76 V 

 
0

Fe/2Fe
E


 = –0.44 V 

 0

Ag/Ag
E


 = 0.80 V 

 Reaction which not occur: 

 (1) 0
cellE  = –0.44 – (–0.76) = +ve possible 

 (2) 0
cellE  = 0.34 – (+0.80) = –ve not 

possible 

 (3) 0
cellE  = 0.34 – (–0.76) = +ve possible 

 (4) 0
cellE  = 0.34 – (–0.44) = +ve possible 

 

91. Ni(s) + 2Ag
+
 (0.001 M)   

Ni
2+

 (0.001 M) + 2 Ag(s) 

  0.001M  0.001M 

 Ecell = 0
cellE  – 

2

059.0
log 

2

2

]Ag[

]Ni[




 

 1.05 – 
2

059.0
log 

23

3

)10(

10




 

 = 1.05 – 
2

059.0
log 10

3
 

 = 1.05 – 
2

059.0
 × 3  = 1.05 –0.0885 

 = 0.9615 V Ans. = 1 

 Note :  In this question 0
cellE  is given as 

10.5 V but actually it is 1.05 V so it is typing 

error so question shows be Bonous. 

 

92. formula G° = –nF 
cellE  

 lw=k G° = –nF 
cellE  

(a) n = 6  G°  =  –6  F  0.404 

   = –2.424 F 

(b) n = 2  G°  =  –2  F  1.211 

   = –2.422 F 

(c) n = 3  G°  =  –3  F  0.807 

   = –2.421 F 

93. 
 32 CO/CO

E  = –1.81 V  

 
 23 CO/CO

E  =1.81 V 

 
3Al/Al

E  = +1.66 V  
 Al/Al 3E  = –1.66 V 

 For feasible redox reaction : 
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 O;ogk;Z jsM‚Dl çfrfØ;k ds fy, % 

 
cellE  = (SRP)cathode – (SRP)anode 

 

cellE  = 1.81 – (–1.66) 

 
cellE  = +3.47 V 

 

94. G° = –nF . o
cell

E  

 G° = 
1000

1.1964872 
 

 G° = –212.27 kJ mol
–1

 

 

 

95. If both assertion and reason are true but 

reason is not the correct explanation of 

assertion.  

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

dFku dh lgh O;k[;k ugha djrk gSA 

 

96. Hydrogenation 

 gkbMªkstuhdj.k }kjk 

  

97. He2
+
 bond order = 

2 1 1

2 2


 ; O2

–
 bond 

order =
10 7

1.5
2


   

 C2  bond order =
8 4

2
2


   ;  NO bond 

order =
10 5

2.5
2


   

 Bond order   bond dissociation energy. 

 He2
+
 cU/k Øe = 

2 1 1

2 2


 ; O2

–
 cU/k Øe  

= 
10 7

1.5
2


  

 C2  cU/k Øe =
8 4

2
2


  ;  NO cU/k Øe  

= 
10 5

2.5
2


  

 cU/k Øe   cU/k fo;kstu ÅtkZ  

  

 

98. 

 

  

 

99. Both statements are true but Reason is not 

the true explanetion of Assertion. As in 

these species the central atoms have more 

than an octet of electrons i.e., expanded 

octet)  

 nksuksa dFku lgh gS ysfdu dFku, dkj.k dh lgh 

O;k[;k ugha djrk gSA fdlh Hkh Lih'kht esa 

dsfUnz; ijek.kq esa bysDVªkWu dh la[;k 8 ls T;knk 

gSA 

  

100. SN2 reaction involves transition state, there 

is no intermediate. 

 SN2 vfHkfØ;k laØe.k voLFkk }kjk lEié gksrh 

gS] blesa dksbZ e/;orhZ ugha curk gSA 

 

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