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 ANDHERI / BORIVALI / DADAR / CHEMBUR / THANE / NERUL / KHARGHAR / POWAI 

Solutions 

 

1. (4) Atomic structure  

 The frequency of radiation emitted increases with increase of temperature (on heating the black 

 body). Hence, (4) is incorrect. Refer to Fig. on page 2/3. 

 

2. (3) Mole concept  

 
( )

73g100g

3 2 2 2
2 36.540 12 48

CaCO 2HCl CaCl H O CO

==
+ +

+ ­ + +  

 1000 cc of 1 N HCl contain HCl = 36.5 g  

 500 cc of 0.5 N HCl will contain HCl 

  
36.5

500 0.5
1000
= ³ ³  = 9.125 g  

 73 g HCl react with 3CaCO  = 100 g  

 \9.125 g HCl will react with 
3

100
CaCO 9.125g 12.5g

73
= ³ =  

 

3. (1) Gaseous state 

 Given A B A B A Bm 2m , u 2u , n n= = = 

 For gas A, 2

A A A A A

1
P V m n u

3
=  

 For gas B, 2

B B B B B

1
P V m n u

3
=  

 As A BV V ,=  

2
2

A A A A A A A

2

B A B B B B B

P m n u m n u
. .

P m n u m n u

å õ
= = æ ö

ç ÷
 

   = ()
2

2 1 2 8³ ³ = 

 

4. (2) Energetics  

 () () ()2 2 2 4N g 2H g N H g+ ­  

 () ()N N g 2H H g¹ + - ­

N N

H

H H

H

 

 ( )0 0

r f 2 4H H N HD =D =SB.E. (Products) 

 = ( ) ( ) ( ) ( )B.E. N N 2B.E. H H B.E. N N 4B.E. N Hè ø è ø¹ + - - - + -ê ú ê ú 

 = ( )( ) ( )946 2 435 159 4 389è ø+ - +ê ú 

 = 1946 870 159 1556 kJ mol-+ - -  

 = 101 1kJ mol-  
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5. (3) Chemical equilibrium  

 Initial moles  
() () ()2 2 32 SO g O g 2 SO g

5 5 0

+
 

 As 60% 2SO is used up, no. of moles of 2SO  used up 
60

5 3
100
= ³ = 

 \ No. of moles of 2SO  at equilibrium = 5 3 2- = 

 As 2 moles of 2SO  react with 1 mole of 2O ,  

 3 moles of 2SO  will react with 
2

1
O 3 1.5

2
= ³ =  moles  

 i.e. No of moles of 2O  at equilibrium 5 1.5 3.5= - =  

 As 2 moles of 2SO  produce 2 moles of 3SO  

 \ No. of moles of 2SO  at equilibrium = 3 moles  

 \ Total no. of moles at equilibrium = 2 3.5 3 8.5+ + =  

 \ 2

2

O

O total

total

n 3.5
p P 1 atm 0.41

n 8.5
= ³ = ³ = atm   

 

6. (1) Ionic equilibrium  

 (i)  0.1 M HCl, 1H 10 M, pH 1+ -è ø= =ê ú  

 (ii) 0.1 M KOH, 1OH 10 M,- -è ø=ê ú pOH = 1, pH = 13 

 (iii) Tomato Juice, pH = 4.2 

 (iv) Pure water, pH = 7 \ (i) < (iii) < (iv) < (ii)  

 

7. (3) Ionic equilibrium  

 2 2 2 3 2 3 3H O CO H CO ,H CO H HCO+ -+ ­ +  

 When concentration of 2CO  decreases, less 2 3H CO  is formed and hence less H+ ions will be 

 produced. Hence, pH will increase  

 

8. (4) Periodic  

 The highest lattice energy is possessed by a compound in which the ions have highest ionic 

 charge and smallest ionic size   

 

9. (2) Chemical bonding  

 Low IE and high EA favour the formation of ionic bonds  

 

10. (4) Volumetric  

 Compound  Oxidation state  

 2 5H SO    + 8 

 2 3H SO    + 4 

 2SCl     + 2 

 2H S     – 2  

 

11. (1) Chemical bonding  

 3NO- and 2

3CO - both have same number of electrons (equal to 32) and central atom in each being 

 2sp - hybridized, are isostructural too.  
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12. (4) S-block  

 2 2H O  oxidizes 2 3Na SO  to 2 4Na SO , KI to 2I , Pbs to 4PbSO  

  But reduces 3O  to 2O  

  2 2 3 2 2H O O H O 2 O+ ­ +  

 

13. (3) S-block  

 When silica is heated with metal carbonate, it forms silicates.  

  
2 2 3 2 3 2SiO Na CO Na SiO COD+ ½½­ + ¬ 

 

14. (1) P-Block  

 Structure of 2 6B H contains four 2c – 2e bonds and two 3c – 2e bonds  

 

15. (3) P-Block  

 ( )
3

Al OH  dissolves in NaOH solution to give ( )
4

Al OH
-

 ion which is supposed to have the 

 octahedral complex species ( )( )24 2
Al OH H O

-

è ø
ê ú in aqueous solution. 

 ( ) ( ) ( )( ) ( ) ( )22H O

2 23 4
Al OH NaOH aq Al OH H O aq Na aq

-
+è ø+ ½½½­ +ê ú  

 

16. (2) P-Block  

 Cyclic or ring silicates have general formula ( )
2

3
n

SiO
-è ø

ê ú
 and the silicate ions present are ( )

6

3 9Si O
-
 

 and ( )
12

6 18Si O
-
  

 

17. (A) SOLID STATE 

 We aim at : ( )( )K Cl Na Cl
r r / r r+ - + -+ +  

 Given Na

Cl

r
0.55

r

+

-

=  and K

Cl

r
0.74

r

+

-

=  

 \ Na

Cl

r
1 1.55

r

+

-

+ =  and K

Cl

r
1 1.74

r

+

-

+ =  

 i.e., Na Cl

Cl

r r
1.55

r

+ -

-

+
=  

 and K Cl

Cl

r r
1.74

r

+ -

-

+
=  

 Dividing (ii) by (i)  

  K Cl

Na Cl

r r 1.74
1.123

r r 1.55

+ -

+ -

+
= =

+
 

 

18. (C) Solution  

 

2

2 4 4Na SO 2 Na SO

1 0 0

1 2 Total 1 2

+ -­ +

-a a a = + a

 

 Hence,  i 1 2= + a 

   2

2BaCl Ba 2Cl+ - 
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19. (A) Solution 

   ( ) ( )
2 2

Na Ag CN Na Ag CN
-

+è ø è ø+ê ú ê ú 

 Before dissoc.  1 mole         0  0  

 After dissoc.  1-a           a  a 

       i 1= +a 

 However in dilute solution dissociation in assumed to be complete, i.e., 1a= so that i 1 1 2= + = 

 

20. (C) Electro Chemistry 

 
E

Z
96500
= . Hence Z É  

 

21. (C) Electro Chemistry 

 2Fe 2e Fe,+ -+ ­  3Fe 3e Fe+ -+ ­  

 Weights deposited are in the ratio of their eq. wts. Hence, (2) and (3) are correct  

 

22. (A) Chemical Kinetics 

 
2.303 a

t log
k a x

=
-

 

 \ 
2.303 a

20 log
k a 0.10a

=
-

or 
2.303 100

20 log
k 90

=  ….(i) 

 In 2
nd

 case, 
2.303 a

t log
k a 0.19a

=
-

 

 = 

2
2.303 100 2.303 10

log log
k 81 k 9

å õ
= æ ö

ç ÷
 

 Eqn. (ii) / Eqn. (i) gives 
t

2
20
=  or t 40=  mins. 

 

23. (C) Surface chemistry  

 Sugar solution is a true homogeneous solution which will not show Tyndall effect.  

 

24. (A) Metallurgy  

 Matte contains mainly 2Cu S  and FeS  

 

25. (B) Metallurgy 

 Zinc blende ( )ZnS ; 2 22ZnS 3O 2ZnO 2SOD+ ½½­ +  

 

26. (D) P-Block  

 Potassium hydroxide reacts with ozone giving potassium ozonide ( )3KO , oxygen and water  

27. (C) Electrochemistry  

 
( ) ( )

Electrolysis

2 2 2
anode cathode

2 NaCl 2H O 2 NaOH Cl H+ ½½½½­ + +  

 

28. (D) d-block 

 4 2 4 2 7 4 22 KMnO 2 H SO Mn O 2 KHSO H O+ ­ + +  

  
2 22 7 Explosion

4MnO 3O2 Mn O D +½½½½­  

 

29. (A) Coordination Compound 

 As the number of unpaired electrons in the central metal atom increase, magnetic moment of the 

 complex increases.  
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[ ] [ ]
2 2 5

4MnCl , Mn Ar 3d
- += =

( )Mn 25=

3d

In

 
          (five unpaired electrons) 

  

 

3d

In [ ] [ ]
2 2 7

4CoCl ,Co Ar 3d
- += =

( )Co 27=
 

      (three unpaired electrons) 

 

3d

In ( ) [ ]
4

2 6

6
Fe CN ,Fe Ar 3d

-
+è ø = =ê ú

( )Fe 26=
 

      (no unpaired electrons) 

 \ The order of magnetic moments is  

  [ ] [ ] ( )
42 2

4 4 6
MnCl CoCl Fe CN

-- -
è ø> >ê ú 

 

30. (B) Coordination Compound 

 (I) In ( )
4

Ni CO , nickel is 3sp - hybridized because in it oxidation state of Ni is zero. so, its electronic 

 configuration is  

  2 2 6 2 6 8 2

28 Ni 1s ,2s 2p , 3s 3p 3d , 4s=  

 

3d 4s 4p

 

 

( )
4

Ni CO =

3d 4s 4p

3sp hybridization-
 

 

 (II) In ( )
2

4
Ni CN ,

-

è ø
ê ú nickel is present as 2Ni + so its configuration is = 2 2 6 2 6 81s , 2s 2p , 3s 3p 3d  

 

3d 4s 4p

 

 

3d 4s 4p

( )
2

4
Ni CN

-

è ø=ê ú

2dsp hybridization-  
 CN- is a strong field ligand, hence it makes 2Ni + electrons to be paired up 

  

 (III) In [ ]
2

4NiCl
-

 species, nickel is present as 2Ni +, so its configuration is =

 2 2 6 2 6 81s , 2s 2p , 3s 3p 3d  

 

3d 4s 4p

 

 

3d 4s 4p

[ ]
2

4NiCl
-
=

3sp hybridization-
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 Cl- is a weak field ligand, hence 2Ni + electrons are not paired.  

 

31. (1) 

 

32.  

  
 

33. (1) 

 

34.  

  
 

35.  

  
 

36. (2) 

 

37.  

  
 

38.  

  
 

39.  

  
 

40. (4) 
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41.  

  
 

42.  

  
 

43.  (3) 

 

44. 

  
 

45. (1) 

 

 

46. (4) 

 
3 2a b P a b c d

P , 100% 3 100% 3 100% 100% 100%.
cd P a b c d

D D D D D
= ³ = ³ + ³ + ³ + ³ 

 = 3 ³ 1% + 2 ³ 2% + 3% + 4% = 14% 

  

47. (2) 

 x = 
3ta and y = 3tb  

 2

x

dx
v 3 t

dt
= = aand 2

y

dy
v 3 t

dt
= = b 

 2 2 2 4 2 4

x yv v v 9 t 9 t\ = + = a + b 

 2 2 23t= a +b 
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48. (1) 

 
2 2

1

u sin
H

2g

q
=  

 and 
2 2 o 2 2

2

u sin (90 ) u cos
H

2g 2g

-q q
= =  

 
2 2 2 2 2 2 2

1 2 2

u sin u cos (u sin 2 ) R
H H

2g 2g 16g 16

q q q
= ³ = = 

 1 2R 4 H H\ =  

 

49. (4) 

 Here m = 0.5 kg; u = - 10 m/s; 

 t = 1/50 s; v = + 15 
1ms-  

 Force = m (v – u)/t = (0.5) (10 + 15) ³ 50 = 625 N 

 

50. (1) 

 Coefficient of static friction, 

 o

s

1
tan30 0.577 0.6

3
m = = = @  

 21
S ut at

2
= +   

 21 1
4 a(4) a 0.5

2 2
= Ý = =  [ s = 4m and t = 4s given]    

 ka gsin (g)cos= q-m q 

 k

0.9
0.5

3
Ým = @  

 

51. (2) 

 We know that F ³ v = Power 

 \ F ³ v = c    where c = constant 

 
dv

m v c
dt
³ = 

mdv
F ma

dt

å õ
= =æ ö

ç ÷
 

 

v t

2

0 0

1
m vdv c dt mv ct

2
= Ý =ñ ñ  

 1/22c
v t

m
= ³  

 
1/2dx 2c

t
dt m
= ³  where v = 

dx

dt
 

 

x t

1/2

0 0

2c
dx t dt

m
= ³ñ ñ 

 
3/2

3/22c 2t
x x t

m 3
= ³ Ý ´  
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52. (1) 

 By conservation of energy 

 mg (3h) = mg(2h) + 21
mv

2
   (v = velocity at B) 

 mgh = 21
mv

2
; v = 2gh  

 From free body diagram of block at B 

  

 N + mg = 
2mv

h
= 2mg ; N = mg 

 

53. (3) 

  
 Just before impact, energy E = mgh = 10 mg …(1) 

 Just after impact 

 
1

25
E mgh

100
= - mgh=0.75 mgh 

 Hence, 1 1mgh E=  (from given figure) 

 1h 7.5m=  

 

54. (2) 
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55. (3) 

 After collision velocity of COM of A becomes zero and that of B becomes equal to initial velocity of 

COM of A. But angular velocity of A remains unchanged as the two spheres are smooth. 

 Therefore, kinetic energy of A after collision is 

 

2

2 20
A 0

1 2 v 1
KE mR mv

2 3 R 3

å õå õ
= =æ öæ ö
ç ÷ç ÷

 

 2

B 0

1
KE mv

2
=  

 B

A

KE 3

KE 2
=  

 

56. (1) 

 Inflow rate of volume of the liquid = Outflow rate of volume of the liquid 

 
2 2

2 2

2 2

R V VR
R V n r (v) v

n r nr

p
p = p Ý = =

p
 

 

57. (3) 

 2 1

1 2

h r2Tcos 1 2
h h

r g r h r 3

q
= Ý ´ Ý = =

r
  

1 2

3
r r, r r 50% of  r r

2

å õ
= = + =æ ö

ç ÷
 

 New mass 

2

2

2 2 2 1 1

3 2
m r h r h

2 3

å õ å õ
=p r=p ræ ö æ ö

ç ÷ ç ÷
 

  ( )2

1 1

3 3
r h m

2 2
= p r=  

 

58. (3) 

 Net force acting on metallic ball is 

  

( )
( )

net b visc

3

3

3 3

3

3

3
2

F mg F F

g 4
m mg r g 6 rv

2 3

mg 4
6 rv r g

2 3

1 4 4
6 rv r g r g

2 3 3

4
6 rv r g

3 2

4 2
6 rv r g

3 2

2
r g 2

r g3v 2
6 r 9

s h

h s

h s

h s

s
h

s
s

h h

= - -

å õ å õ
= - p - pæ ö æ ö

ç ÷ ç ÷

å õ
p = - pæ ö

ç ÷

å õ å õ
p = r p - pæ ö æ ö

ç ÷ ç ÷

rå õ
p = p -æ ö

ç ÷

r-å õ
p = pæ ö

ç ÷

p r-

= = r-
p  
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59. (3) 

 According to questions, 

 s s s

b b b b

r y s
a, b, c, ?

r y

D
= = = =

D
 

 As, 
F F

y
A Ay
= ÝD =
D

 

 s
s 2

s s

3mg

r .y
D =

p
  [ ]sF (M 2M)g= +  

 b
b 2

b b

2Mg

r .y
D =

p
 [ ]bF 2Mg=  

 

s

2

s s s

2
bb

2

b b

3Mg

r .y 3a

2Mg. 2b C

r .y

D p
\ = =
D

p

 

 

60. (4) 

  

61. (1) 

 The two springs are in parallel. 

 \ Effective spring constant, 1 2K K K= +  

 Now frequency of oscillation is given by 

 
1 K

f
2 m
=
p

or, 1 2K K1
f

2 m

+
=
p

 … (i) 

 When both 1k and 2k are made four times their original values, the new frequency is given by 

 1 24K 4K1
f '

2 m

+
=
p

 

 1 2 1 24(K 4K ) K K1 1
2

2 m 2 m

å õ+ +
= =æ öæ öp pç ÷

 

 = 2f  from eqn. (i) 

  

62. (1) 

 Suppose, height of liquid in each arm before rising the temperature is . 

  

 With temperature rise height of liquid in each arm increases i.e., 1> and 2 >  

 Also 1 2

1 21  t 1  t
= =
+g +g

 

 1 2
1 1 2 2 2 1

2 1 1 2

 t  t
t t

-
Ý +g = +g Ýg=

-
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63. (3) 

 Since specific heat = 0.6 kcal/kg ³ 
o C = 0.6 cal/g ³ 

o C  

 From graph it is clear that in a minute, the temperature is raised from 
o0 C to 

o50 C  

 Ý Heat required for a minute = 50 ³ 0.6 ³ 50 = 1500 cal. 

 Also from graph, Boiling point of wax is 
o200 C .  

 

64. (4) 

 Let T the temperature of the interface. As the two sections are in series, the rate of flow of heat in 

them will be equal. 

   

 1 1 2 2

1 2

K A(T T) K A(T T )- -
\ =  

 where A is the area of cross-section. 

 or, 1 1 2 2 2 1K A(T T) K A(T T )- = -  

 or, 1 1 2 1 2 2 1 2 2 1K T K T K T K T- = -  

 or, 2 1 1 2 1 1 2 2 2 1(K K )T K T K T+ = +  

 1 1 2 2 2 1 1 2 1 2 1 2

2 1 2 2 1 2 2 1

K T K T K T K T
T

K K K K

+ +
\ = =

+ +
 

 

65. (2) 

 Efficiency of Carnot engine, 2

1

T
1

T
h= -  

 Where 1T and 2T be the temperature of source and sink respectively. 

 2

1

T 40 60 3
1 1     ( 40%)

T 100 100 5
\ = -h= - = = h= 

 
2 1

3 3
T T 500K 300K

5 5
= = ³ =  … (i)      ( )1T 500 K=  

 Let 1T ' be the temperature of the source for the same sink temperature when efficiency 'h=50% 

 2

1

T 50 1
1 ' 1

T 100 2
\ = -h = - = 

 1 2T ' 2T 2 300K 600K= = ³ =  (Using eq.(i)) 

 

66. (1) 

 Number of moles of first gas = 1

A

n

N
 

 Number of moles of second gas = 2

A

n

N
 

 Number of moles of third gas = 3

A

n

N
 

 If there is no loss of energy then 
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 1 1 2 2 3 3PV P V P V PV+ + =  

 3 1 2 31 2
1 2 3 mix

A A A A

n n n nn n
RT RT RT RT

N N N N

+ +
+ + =  

 1 1 2 2 3 3
mix

1 2 3

n T n T n T
T

n n n

+ +
Ý =

+ +
 

 

67. (2) 

 Speed of pulse at a distance x from bottom, v gx= . 

 While traveling from mid point to the top, frequency remains unchanged. 

 1 2
2 0

1 2 0 2

g(L / 2) gLv v
2= Ý = Ýl = l

l l l l
 

  
 

 

68. (1) 

 Surface charge density 
Ch arg e

( )
Surface area

s =  

 So 
inner 2

2Q

4 b

-
s =

p
 

 and 
outer 2

Q

4 c
s =

p
 

  
 

69. (1) 

 For the distances close to the charge at x = 0 the field is very high and is in positive direction of  

x-axis. As we move towards the other charge the net electric field become zero at x = a there after 

the influence of charge at x = 2a dominates and net field increases in negative direction of x-axis and 

grows unboundedly as we come closer and closer to the charge at x = 2a. 

 

70. (1) 

 Along the direction of electric field, electric potential decreases. 
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71. (3) 

 Since, potential difference across 2C is greater than 1C . 

 
1 2

q
C C V and q is same in series

c

è ø
Ý > =é ù

ê ú
 

 

72. (1) 

  

 Hence 
aq

6
R 3 / 2;    I 4A

3 / 2
= \ = =  

 

73. (4) 

 In steady state capacitor is fully charged and no current flows through it. 

 eq

eq

1 1 1 1 6 3 2 11 6
R

R 1 2 3 2 6 11

+ +
= + + = = Ý = W 

 Current through battery = 
6 11

11A
6

³
=  

 6 6Q CV 0.5 10 6 3.0 10 C 3 C- -= = ³ ³ = ³ = m 

 

74. (2) 

 Magnetic field due to segment ‘1’ 

 o o0
1

I
B [sin90 sin 0 ]( k)

4 R

Øm
= + -
p

 

 0
3

I
(k) B

4 R

Ø-m
= =
p

 

 Magnetic field due to segment 2  

 0 0
2

I I
B ( i) ( i)

4R 4 R

Ø Øm -m
= - = p

p
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 \ B at centre 

 0
1 2 3

I
B B B B ( i 2k)

4 R

Ø Ø-m
= + + = p +

p
 

 

75. (3) 

 Initial magnetic moment of each magnet = m ³ . 

 As is clear from Fig. 1S and 2N neutralize each other. 

 Effective distance between. 

 1N and 2S = 2 2 2+ =  

 M' m 2\ =  

 

76. (4) 

 Here, induced e.m.f. 

 

3

2

e ( x)Bdx= wñ  

  
2 2 2[(3 ) (2 ) ] 5B

B
2 2

- w
= w =  

  
 

77. (2) 

 The self-inductance of a coil L = 2

0n Am where 

 0m= permeability of air, 

 n = number of turns per unit length, 

 A = Area of cross-section and  

  = length of the solenoid 

 Self inductance L depends on the geometry of the inductor such as cross-sectional area, lengths and 

number of turns and not on the material, even if it is made of a super conducting material. If the 

superconductor is below the critical temperature, the current will continuously flow and the 

inductance may not have the property of inductance any more.   

 1 2 3L L ;L 0\ = = 

 

78. (1) 

 At angular frequency w, the current in RC circuit is given by 

 max
max

2

2

v
i

1
R

C

=

å õ
+æ ö
wç ÷

  … (i) 

 Also rms rms max

2
2

2 2
2

i V V

2 9
R

C1
R

C
3

= =

å õ +
æ ö w
+æ öw
æ ö
ç ÷

 … (ii) 
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 From equation (i) and (ii) we get 

 

()
()

2

2 2

2

2 2

2 2

2 2 2 2

2

2 2

9
R

i ɤ C2
ii 1

R
ɤ C

1 9
4 R R

ɤ C ɤ C

5
3R

ɤ C

+

Ý =

+

å õ
+ = +æ ö

ç ÷

=

 

 C

1
3 X 3C

R 5 R 5

wÝ = Ý =  

 

79. (1) 

 Direction of energy progration of EM – waves is given by 

 D K(E B)= ³  or k K(E j  B)
Ø Ø

- = ³ 

 Clearly direction of magnetic field is along positive x-axis 

80. (1) 

 From mirror formula 

 
2

2

1 1 1 dv v du
 so,

v u f dt u dt

å õ
+ = =-æ ö

ç ÷
 

 

( )

2

2

dv f du

dt u f dt

0.2
15

0.2 2.8

å õ
Ý =-æ ö

-ç ÷

å õ
=-æ ö

+ç ÷

 

 
dv 1

m / s
dt 15

Ý =  

 

81. (3) 

  
 Applying Snell’s law at Q 

 
o

o

sin90 1
n

sin(90 ) cos
= =

-a a
 

 
1

cos
n

\ a=  

 
2

2

2

1 n 1
sin 1 cos 1

n n

-
\ a= - a = - =  … (1) 

 Applying Snell’s Law at P 

 2sin
n sin n sin n 1

sin

q
= Ý q= ³ a= -

a
; from (1) 
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2

2 4 1
sin 1 1

33 3

å õ
\ q= - = - =æ ö

ç ÷
 

 or 
1 1

sin
3

-å õ
q= æ ö

ç ÷
 

  

82. (3) 

 Distance of nth maxima, x = 
D

n
d
l ´l 

 As 
b g blue group   x xl <l \ <  

 

83. (3) 

 For path difference l, phase difference = 2prad. 

 For path difference 
4

l
, phase difference = 

2

p
rad. 

 As K = 04I so intensity at given point where path difference is 
4

l
is 

 2 o

0K' 4I cos cos cos45
4 4

p på õ å õ
= =æ ö æ ö

ç ÷ ç ÷
 

 
0

K
2I

2
= =  

 

84. (2) 

 
8 o

7

0 14

0

c 3 10
6 10 m 6000A

5 10

-³
l = = = ³ =

u ³
 

 

85.  (2) 

 Radius of circular path followed by electron is given by, 

 
mv 2meV 1 2m

r V
qB eB B e
= = =  

 
2 2B r e

V 0.8V
2m

Ý = =  

 For transition between 3 to 2 

 
1 1 13.6 5

E 13.6 1.88eV
4 9 36

³å õ
= - = =æ ö

ç ÷
 

 Work function = 1.88 eV – 0.8 eV = 1.08eV º 1.1 eV 

 

 

86. (1) 

 The maximum kinetic energy of an electron accelerated through a potential difference of V volt is 

21
mv eV

2
=  

 \ maximum velocity v = 
2eV

m
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19

31

2 1.6 10 15000
v

9.1 10

-

-

³ ³ ³
=

³
 

 
7v 7.26 10= ³ m/s 

  

87.  (1) 

 Mass effect = 
p nZM (A Z)M M(A,Z)+ - -  

 or, 
p n2

B.E.
ZM (A Z)M M(A, Z)

c
= + - -  

 
p n 2

B.E.
M(A, Z) ZM (A Z)M

c
\ = + - -  

 

88. (3) 

 

() () ()

() ()

( ) ( )

( )

1 2

1 2

1 2

1 2

t t t

1 2 0

t t

1 1 2 2

t t

1 1 2 2

N t N t N t

N t N e N e N t N e

dN
N e N e

dt

N e N e

-l -l -l

-l -l

-l -l

= +

è ø= + =ê ú

= -l + -l

=- l + l

 

 

89. (3) 

 21 hc 2(hc )
mv v

2 m

-lf
= -fÝ =
l l

 

 

90. (4) 

 In CB configuration, 0.98a= , EI 5.00 mAD =  

 ( )( )C
C E

E

I
I I 0.98 5 mA 4.9 mA

I

D
a= ÝD =aD = =
D
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141. Prostate gland secretes a thin, milky fluid that contains calcium, citrate ion, phosphate ion and 

proteolytic enzymes (prefibrinolysin, fibrinolysin, fibrinogenase) and other enzymes like acid 

phosphatase, amylase, pepsinogen, etc. These secretions form 30% of total volume of semen. This 

milky white fluid is alkaline and keeps the sperms active and increases the chances of fertilization. 

 

142. XI-NCERT Pg. No. 50-51 

 

143. XI-NCERT  

 Sucrose, cellulose, starch, trehalose are non-reducing. 

 

144. XI-NCERT Pg. No. 104 

 

145. In the given figure ‘A’ represents caecum, ‘B’ is vermiform appendix, ‘C’ is ascending colon, ‘D’ is 

transverse colon, ‘E’ is descending colon and ‘F’ is sigmoid colon.  

 

146. XI-NCERT Ascaris is pseudocoelomate and non-segmented. 

 

147. XI-NCERT Pg. No. 153 

 

148. XI-NCERT Pg. No. 104. 

 

149. XI-NCERT  

Column-I (Vitamins) Column-II (Deficiency disease) 

A.  Nematocyst  3. Coelenterata  

B.  Platyhelminthes 1. Acoelomate  
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C.  Annelida 5. Metameric segmentation 

D.  Ecdysis 2. Moulting process 

  

150. XI-NCERT  

 A patch of tissue is present in the right upper corner of the right atrium called the sino-atrial node 

(SAN) passes wave of contraction to bundle of nodal fibres, atrioventricular bundle (AV bundle) 

continues from the AVN which passes through the atrio-ventricular septa to emerge on the top of the 

interventricular septum and immediately divides into a right and left bundle. These branches give 

rise to minute fibres throughout the ventricular musculature of the respective sides and are called 

purkinje fibres. 

 

151. The egg case in a female cockroach is formed by the secretions of paired collateral glands. Right 

collateral gland secretes a watery dihydroxy phenol and left collateral gland secretes a soluble milk 

protein. Both of these combine and form a scleroprotein which takes part in the formation of egg 

case, called ootheca. 

 

152. XI-NCERT Pg. No. 268 

 

153. XI-NCERT Pg. No. 286 

 The P-wave represents the electrical excitation (or depolarization) of the atria. 

 

154. XI-NCERT Pg. No. 262 

155. XI-NCERT Pg. No. 274-275 

 

156. XI-NCERT Pg. No. 338 

 

157. GIFT (Gamete Intra Fallopian Transfer) is the transfer of an ovum collected from a donor into 

another female’s Fallopian tube, who cannot produce an ovum but can provide a good environment 

for further development. It is basically an ovum donation programme designed for females suffering 

from infertility. Basically, in this technique eggs are obtained from an ovary, mixed with sperm and 

inserted into the Fallopian tube of another woman by laparoscope. 

 

158. XI-NCERT Pg. No. 274-275 

 

159. XI-NCERT Pg. No. 294 

 Ascending limb of Henle’s loop is impermeable to water but allows transport of electrolytes actively 

or passively 

 

160. XI-NCERT  

 ADH causes Diabetes insipidus. 

 

161. Endometrium regenerates between 5-10 days of the menstrual cycle.  

 The egg is released roughly on the 14
th

 days of the menstrual cycle. After ovulation, the 

progesterone levels rise for preparing endometrium for implantation of zygote thus the endometrium 

secretes nutrients under the influence of high progesterone during 15-28 days of the menstrual cycle. 

 

162. XI-NCERT Pg. No. 317 

 Ionic gradients across the resting membrane are maintained by the active transport of ions by the 

sodium-potassium pump which transports 3 Na
+
 outwards for 2 K

+
 into the cell. 

 

163. XI-NCERT Pg. No. 315-322 

Column-I Column-II 

A. Piamater 4. Inner meninges  

B. Duramater 1. Outer meninges  
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C. Cerebellum 2. Maintains posture and muscle tone  

D. Medulla Oblongata 3. Involuntary action 

 

164. XI-NCERT Pg. No. 291-293 

 

165. XI-NCERT Pg. No. 337 

 Corticoids produce by adrenal cortex which regulate the balance of water and electrolytes in our 

body are called mineralocorticoids. Aldosterone is the main mineralocorticoid in out body.  

 

166. Progestasert and LNG-20 are hormone releasing IUDs. IUDs are Intra-Uterine Devices. These are 

inserted and fitted into uterus by doctors. These devices make uterus unsuitable for implantation and 

the cervix hostile to sperms by producing the hormone levonorgestrel. 

 

167. XI-NCERT Pg. No. 333 

 Posterior pituitary produces vasopressin that stimulates re-absorption of water in the distal tubules in 

the nephron. 

 

168. XII-NCERT 140-141 

  

169. Amniocentesis is a prenatal diagnostic technique. It is used to determine the sex of developing 

foetus, chromosomal abnormalities and metabolic disorders. It is based on chromosomal patterns in 

the amniotic fluid. 

 

170. Option (c) represents the correct labeling and the characteristic of labeled part C, i.e. it represents F-

actin, which is the polymer of monomeric G-actin helically bound to each other. Other options are 

incorrect As A represents troponinand B represents tropomyosin. 

 

171. XII-NCERT  

 Cerebral malaria is the most dangerous type of malaria caused by Plasmodium falciparum. 

 

172. XII-NCERT 

 Single step large mutation leading to speciation is also called saltation. 

 

173. In the given diagram, parts labeled as A, B, C, D, E and F respectively indicate Ilium, Sacrum, 

Pubis, Femur, Tibia and Fibula. The given diagram represents the pelvic girdle (present in the hip 

region) and bones of leg. 

 

174. XII-NCERT 

 Mutations promote production of telomerase. 

 

175. XII-NCERT  

 DNA ligase is an enzyme used to bind two DNA fragments together. 

 

176. XII-NCERT pg: 168 

 In artificial insemination the semen can be frozen and used later. 

 

177. XII-NCERT pg:198 

178. XII-NCERT pg:211 

             The first clinical gene therapy was given in 1990 to a 4-year old girl with adenosine deaminase 

(ADA) deficiency. This enzyme is crucial for the immune system to function. The disorder is caused 

due to the deletion of the gene for adenosine deaminase. 

179. XII-NCERT pg:211 

180. XII-NCERT pg:159 


