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SECTION – I 

(SINGLE CORRECT ANSWER TYPE) 
This section contains 20 multiple choice questions. Each question has 4 options (A), (B), 

(C) and (B) for its answer, out of which ONLY ONE option can be correct. 

Marking scheme: +4 for correct answer, 0 if not attempted and -1 if not correct. 

 

MATHEMATICS 

SYLLABUS:  Combinations, Circles, Tangents & Normals  

1. ABCD is a convex quadrilateral and 3,4,5 and 6 points are marked on the sides AB, BC, CD 

and DA, respectively. The number of triangles, with vertices on different sides is 

 A) 270 B) 220 C) 282 D) 342 

2. The number of even divisors of the number N = 12600 

 A) 72 B) 54 C) 18 D) 45 

3. Ten IIT and 2 DCE students sit in a row. The number of ways in which exactly 3 IIT students 

sit between 2 DCE students is 

 A) 10

3 2! 3! 8!C ³ ³ ³ B) 10! 2! 3! 8!³ ³ ³ C) 5! 2! 9! 8!³ ³ ³ D) 10

35! C³  

4. If 
4 12

n nC C=  then greatest value of n

rC  

 A) 7

nC  B) 8

nC  C) 9

nC  D) 0

nC  

5. If 20% of three element subsets of the set { }1 2 3.... na a a a  are three element subsets with an 

element 
1,a  then n is  

 A) 15 B) 16 C) 17 D) 18 

6. There are 10 balls of different colours, In how many ways is it possible to select 7 of them so 

as to include the red ball?  

 A) 80 B) 82 C) 84 D) 90 

7. The number of subsets of { }1,2,....99  containing at least 50 elements is  

 A) 
99 492 2-  B) 

972  C) 
99 502 2-  D) 

982  

8. The number of ways in which 5 boys and 3 girls can be seated on a round table if a particular 

boy 
1,B  and a particular girl 

1,G  never sit adjacent to each other is   

 A) 6 6!³  B) 5 6!³  C) 7! D) 5 7!³  

9. If 1

1 1

36

13

nn
i

n n
i i i

C

C C

-

= -

å õ
=æ ö

+ç ÷
ä  then n is equal to 

 A) 10 B) 11 C) 12 D) 13 

10. Let { }0,1,2,3....100S=  the number of ways of selecting ,x y SÍ  such that ,x y¸  and 

100x y+ =  is 

 A) 51 B) 40 C) 50 D) 100 

11. The locus of the point ( ),l m  if the line 1lx my+ = touches the circles 2 2 2x y a+ =  is 

 A)  2 2 22x y a+ =  B) 2 2 22 2x y a+ =  C) ( )2 2 2 1a x y+ = D) ( )2 2 2 2a x y+ = 

12. Find the equation of the normal to the circle 2 2 2 0x y x+ - = parallel to the line 2 3x y+ = 

 A) 2 1 0x y+ - = B) 2 2 0x y+ - = C) 2 3 0x y+ - = D) 2 1 0x y+ + = 

13. The circle passing through ( )1, 2-  and touching the axis of xat ( )3,0  also passes through the 

point 

 A) ( )5, 2-  B) ( )2,5-  C) ( )5,2-  D) ( )2, 5-  
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14. The area of the triangle formed by the tangent, normal at ( )1, 3  to the circle  2 2 4x y+ = and 

x- axis is 

 A) 4 3 B) 
7

3
2

 C) 2 3 D) 
1

3
2

 

15. A circle with centre ( ),a b  passes through the origin the equation of the tangent to the circle at 

the origin is 

 A) 0ax by- = B) 0ax by+ = C) 0bx ay- = D) 0bx ay+ = 

16. If a circle, whose centre is ( )1,1-  touches the straight line 2 12 0,x y+ + = then the coordinates 

of the point of contact is  

 A) 
7

, 4
2

-å õ
-æ ö

ç ÷
 B) 

18 21
,

5 5

- -å õ
æ ö
ç ÷

 C) ( )2, 7-  D) ( )2, 5- -  

17. The circle 2 2 4x y+ = cuts the line joining the points ( )1,0A  and ( )3,4B  in two points P and 

Q let ,
BP

PA
a=  and 

BQ

QA
b=  then a and b are roots of the equation 

 A) 23 2 21 0x x+ - =  B) 23 2 21 0x x+ + =  

 C) 22 3 21 0x x+ - =  D) 23 2 49 0x x- + = 

18. If the line 3 0x y+ = is the tangent at ( )0,0   to the circle of radius 1, then the centre of one 

sum circle is 

 A) ( )3,0  B) 
1 3

,
10 10

å õ
-æ ö
ç ÷

 C) 
3 3

,
10 10

-å õ
æ ö
ç ÷

 D) 
1 3

,
10 10

å õ
æ ö
ç ÷

 

19. The circle 2 24 4 12 12 9 0x y x y+ - - + =  

 A) touches both the axes  B) touches the  x-axis only 

 C) touches the y-axis only D) does not touché the axes 

20. The number of circles that touches all the three lines 1 0,x y+ - = and 1 0y+ = is  

 A) 2 B) 3 C) 4 D) 1 

   

SECTION-II 

(Numerical Value Answer Type) 

This section contains 5 questions. The answer to each question is a Numerical values 

comprising of positive or negative decimal numbers.  Each question has 4 options (1), (2), (3) 

and (4) for its answer, out of which ONLY ONE option can be correct. 

Marking scheme: +4 for correct answer, 0 in all other cases.   

 

21. Number of divisors of the form ( )4 2 0n n+ ²  of the integer 240 is 

22. The number of ways of distributing 15 things to 4 persons each receiving atleast two is 

23. The number of 5 letter word that can be formed by using the letters of the word SARANAM 

is 

24. The value of k if 2 2 2 2 0x y x y k+ + - + = to touch x-axis is 

25. The area bounded by the circle 2 2 2 21, 4x y x y+ = + = and the pair of lines ( )2 23 4x y xy+ =  

is k then ()tan k =  
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SECTION – I 

(SINGLE CORRECT ANSWER TYPE) 
This section contains 20 multiple choice questions. Each question has 4 options (A), (B), 

(C) and (D) for its answer, out of which ONLY ONE option can be correct. 

Marking scheme: +4 for correct answer, 0 if not attempted and -1 if not correct. 

 
PHYSICS 

SYLLABUS:  Current Electricity  

26. Two cells each of 5V are connected in series across a 8W resistor and three parallel resistors 

of 4 ,6W W and 12W as shown in figure. Calculate the current in 6-ohm resistor. 

 
 A) 1A B) 0.5A C) 0.33A D) 0.17A 

27. Calculate the current that flows in the 1W resistor in the following circuit. 

   
 A) the current in the 1-ohm resistor is 0.13 flows from E to F 

 B) the current in the 1-ohm resistor is 1.83 flows from F to E 

 C) the current in the 1-ohm resistor is 0.13 flows from F to E 

 D) the current in the 1-ohm resistor is 1.83 flows from E to F 

28. From the given circuit 

   
 Total current (I) in ampere is ….(approximately) 

 A) 0.5 B) 0.125 C) 3 D) 2 
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29. What is the value of x when the Wheat stone’s network is balanced? 

   
 A) 225 B) 625 C) 400 D) 1000 

30. In a meter bridge an unknown resistance is connected and the value of resistance in the 

resistance box is 10 .W The balancing length is 1 55l =  cm from left. Find the value of 

unknown resistance.  

 A) 1.22 ohm B) 12.2 ohm C) 15 ohm D) 1 ohm 

31. Four light bulbs P, Q, R, S are connected in a circuit of unknown arrangement. When each 

bulb is removed one at a time and replaced, the following behavior is observed.  

 

 Choose the circuit diagram for these bulbs. 

 A)  B)  

 C)       D) All the above are true 
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32. Find the heat energy produced in a resistance of 10 Ω when 5 A current flows 

through it for 5 minutes. 

 A) 55kJ B) 75 kJ C) 100 kJ D) 125kJ 

33. A potentiometer wire has a length of 4 m and resistance of 20 Ω. It is connected 

in series with resistance of 2980 Ω and a cell of emf 4 V. Calculate the potential 

gradient along the wire in the order of 2 110 Vm- -³   A) B) C) D) 

 A) 0.67 B) 2.6 C) 4 D) 3 

34. In a potentiometer arrangement, a cell of emf 1.25 V gives a balance point at 35 

cm length of the wire. If the cell is replaced by another cell and the balance 

point shifts to 63 cm, what is the emf of the second cell? 

 A) 2.25V B) 1.25V C) 0.25V D) 0.5V 
35. Calculate the value of I in the circuit given below. 

    
 A)  2.2A B) 3.2A C) 0.83A D) 1.99A 

36. The following readings are obtained in a meter bridge experiment to find the resistivity of the 

material of a given wire. Calculate the resistivity of the material of the wire. 

 Diameter of the wire = d = 0.36 mm, length of the wire L = 60 cm. 

  
 Express the answer 6..... 10 m-³ W- 

 A) 0.748  B) 2.748 C) 3.748 D) 4.748 

37. In the electric network shown in the figure, use Kirchhoff’s rules to calculate the power 

consumed by the resistance 4 .R= W 

 
 A) 1W B) 4W C) 9W D) 12W 
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38. Six lead-acid type of secondary cells, each of emf 2.0 V and internal resistance 0.015 ,W  are 

joined in series to provide a supply to a resistance of 8.5 .W What are the current drawn from 

the supply and its terminal voltage? 

 A) 1.4A, 11.9V B) 11.9A, 1.4V C) 4.4A, 22.8V D) 22.8A, 4.4V 

39. Find the value of current I in the portion of a circuit shown in figure. 

     
 A) 0.1 A B) 0.2 A C) 0.3 A D) 2.1 A  

40. The figure represents a balanced Wheatstone bridge. Calculate the value of r. Express the 

answer in ohm 

 
 A) 20 B) 10 C) 30 D) 25 

41. Twelve cells each having the same emf are connected in series and are kept in a closed box. 

Some of the cells are connected in reverse order. The battery is connected in series with an 

ammeter; an external resistance R and two cells of the same type as in the battery. The 

current when they aid each other is 3 ampere and is 2 ampere when the two oppose each 

other. How many cells are connected in reverse order?  

 A) 2 B) 3 C) 4 D) 1 

42. A wire connected in the left gap of a meter bridge balances a 10W resistance in the right gap 

at a point, which divides the bridge wire in the ratio 3:2. Calculate the resistance of the wire. 

If the length of the wire is 1 m, calculate the length of one-ohm wire.  

 A) 0.99 m B) 1.76 m  C) 0.067 m D) 2.2 m 

43. Which lamp has greater resistance: a 60 W or 100 W lamp, when connected to the same 

supply? 

 A) 60W  B) 100W  

 C) both have same resistance  D) we cannot find 

44. How much current is drawn by the motor of 0.8 HP from 220 main supply?  

 Take 1 HP = 746 W  

 A) 1.1A B) 4.7A C) 3.2A D) 2.7A 

45. A bulb of 100 W is operating for 8 hours a day. Find the units of energy consumed in one 

week. Express the answer in kWh 

 A) 5.6 B) 7 C) 8 D) 2.8 
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SECTION- II 

(Numerical Value Answer Type) 

This section contains 5 questions. The answer to each question is a Numerical values 

comprising of positive or negative decimal numbers.  Each question has 4 options (A), (B), (C) 

and (D) for its answer, out of which ONLY ONE option can be correct. 

Marking scheme: +4 for correct answer, 0 in all other cases.    

 

46. A cell supplies a current of 0.9A through a 2W resistor and a current of 0.3A through a 7W 

resistor. Calculate the internal resistance of the cell in ohms 

47. From the given circuit, 

   
 Find Total current (in ampere) 

48. From the given circuit find the value of I in ampere 

  

49. In a Wheatstone’s bridge P = 100 Ω, Q = 1000 Ω and R = 40 Ω. If the 

galvanometer shows zero deflection, determine the value of S (in ohm) is 

   

50. In a meter bridge with a standard resistance of 15 Ω in the right gap, the ratio of 

balancing length is 3:2. Find the value of the other resistance in ohm 
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SECTION – I 

(SINGLE CORRECT ANSWER TYPE) 
This section contains 20 multiple choice questions. Each question has 4 options (A), (B), 

(C) and (D) for its answer, out of which ONLY ONE option can be correct. 

Marking scheme: +4 for correct answer, 0 if not attempted and -1 if not correct. 

 
CHEMISTRY 

SYLLABUS: Solid State, Surface Chemistry Introduction  

51. Density of a crystal is given by: 

 A) 
3

0

a M

n N

³

³
 B) 0

3

N M

n a

³

³
 C) 

3

0

N M

a N

³

³
 D) 

3

0a N

n M

³

³
 

52. Due to a schottky defect, the density of the crystal is: 

 A) increased B) decreased C) doubled D) constant 

53. Fe, Co and Ni are magnetic substances of which type 

 A) paramagnetic B) Ferromagnetic C) Diamagnetic D) Anti-ferromagnetic 

54. The unit cell of aluminium is a cube with an edge length of 405 pm. The density of aluminium 

is 2.70 gm 3cm .-  What is the type of unit cell of aluminium crystals? 

 A) Simple cubic  B) body-centred cubic  

 C) face-centred cubic  D) hexagonal 

55. A closed – packed structure of uniform spheres has a cubic unit cell with side 0.8nm. What is 

the radius of the spherical molecule? 

 A) 2828 pm B) 282.8 pm C) 28.28 pm D) 2.828 pm 

56. For tetrachedral coordination, the ratio r r+ - should be: 

 A) 0.155-0.225 B) 0.225-0.414 C) 0.414-0.732 D) 0.732-1 

57. The radius of Na+ is 95 pm and that of Cl- is 181 pm. The edge length of unit cell in NaCl 

would be (pm)  

 A) 181 B) 95 C) 276 D) 552 

58. Which of the following arrangements shows the schematic alignment of magnetic moments of 

antiferromagnetic substance? 

 A)  B)  C)  D)  

59. How many unit cells are present in cube shaped ideal crystal of NaCl of mass 1.00 g? 

 A) 212.57 10³  unit cells  B) 215.14 10³  unit cells 

 C) 211.28 10³  unit cells  D) 211.71 10³  unit cells 

60. Which one of the following has both schottky and Frenkel defects 

 A) AgBr B) ZnO C) NaCl D) KCl 

61. If we mix a pentavalent impurity in a crystal lattice of germanium, what type of 

semiconductor formation will occur? 

 A) p-Type B) n-Type C) both (a) and (b) D) none of the two 

62. Non stoichiometric solid among the following  

 A) MgO B) CaO C) 
2Na O D) TiO  

63. A metal has a body-centred cubic lattice and the length of the unit cell is 
03 .A  If the density is 

10 gm/cc. Calculate its atomic weight. 

 A) 27 B) 81 C) 40.5 D) 162 

64. Langmuir’s model of adsorption of a gas on a solid surface. 

 A) the adsorption at a single site on the surface may involve multiple molecules at the same time 

 B) the mass of gas striking a given area of surface is proportional to the pressure of the gas 

 C) the mass of gas striking a given area of surface is independent of the pressure of the gas 

 D) the rate of dissociation of adsorbed molecules from the surface does not depend on the surface 

covered 
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65. Which one of the following graphs represents Freundlich adsorption isotherm? 

 A)  B)  C)  D)  

66. For a linear plot of log (x/m) versus log p in a Freundlich adsorption isotherm, which of the 

following statements is correct? (k and n are constants) 

 A) Both k and 1/n appear in the slope term B) 1/n appears are the intercept 

 C) Only 1/n appears as the slope D) log (1/n) appears as the intercept 

67. Which is not the correct statement in respect of chemisoption? 

 A) Highly specific adsorption B) Irreversible adsorption 

 C) Multilayered adsorption D) High enthalpy of adsorption 

68. Sorption is  

 A) bulk phenomenon B) surface phenomenon C) both D) dispersion 

69. Valence forces cause 

 A) Chemisorption  B) Physical adsorption  

 C) Sorption  D) Adsorption involving multi layer 

70. Which of the following is chemisorptions 

 A) adsorption of 
2H  on Ni at high temperature B) adsorption of 

2H  on charcoal 

 C) adsorption of moisture on silica gel D) hydration of anhydrous 
2CaCl  

 

SECTION-II 

(Numerical Value Answer Type) 

This section contains 5 questions. The answer to each question is a Numerical values 

comprising of positive or negative decimal numbers.  Each question has 4 options (A), (B), (C) 

and (D) for its answer, out of which ONLY ONE option can be correct. 

Marking scheme: +4 for correct answer, 0 in all other cases.   

 

71. In an experiment, 200 ml of 0.5M oxalic acid is shaken with 10 gms of activated charcoal and 

filtered. The concentration of the filterate is reduced to 0.4M. The amount of adsorption (x/m) 

is 

72. A metal crystallizes in two cubic phases, fcc and bcc whose unit cell lengths are 03.5A  and 
03.0A  respectively. The ratio of density of fcc and bcc is   

73. The radius of A+ is 66pm and that of B- is 140 pm. The probable type of coordination 

number of A+ ions is. 

74. In an Adsorption experiment a graph between log
x

m

å õ
æ ö
ç ÷

 Versus log p is found to be linear with 

a slop of 
045 . The intercept on log

x

m

å õ
æ ö
ç ÷

 axis was found to 0.3010 the amount of the gas 

Adsorbed per gram of charcoal under a pressure of 0.5 atm will be 

75. To get n-type bonded semiconductor, impurity to be added to silicon should have the 

following number of valency electrons. 

 

 

****** 
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MATHEMATICS 

1. 3 4 5 3 4 5

1 1 1 1 1 1C C C C C C³ ³ + ³ ³ + 

 3 4 6 3 5 6

1 1 1 1 1 1C C C C C C³ ³ + ³ ³ + 

 4 5 6

1 1 1 342C C C³ ³ =  

2. 3 2 2 112600 2 3 5 7N= =  

Number of even division 

( )( )( )3 2 1 2 1 1 1= + + + 3.3.3.2=  54=  

  
3. { }....10 3...B B + remaining 7 IIT students 

 = B entities 

 10

3 2! 3! 8!C­ ³ ³ ³ 

4. n = 4 + 12 = 16 

 8

nC  is greatest 

5. ( )1

2 3

20

100

n nC C- =   15n=  

6. 1 9

1 6 84n

rC C-

-= =  

7. 99 99 99

50 51 99....C C C+ + +  

 ( )99 99 99

0 1 99

1
....

2
C C C= + + +  

 
99

982
2

2
= =  

8. 4 boys + 2 girls =6 

 Circular perpendicular 

 ( )6 1 ! 5!- =  

 Gaps = 6 

 
1 1G B  can be arranged in 6

2P  

 
6!

5! 5 6!
4!

­ ³ = ³ 

9. 

3

1

1
1

36

13

nn
i

n
i i

C

C

-

+
=

å õ
=æ ö

ç ÷
ä  

 
1

36

1 13

n

i

i

n=

å õ
=æ ö

+ç ÷
ä     12nÝ =  

 

10.  

 

0 100

1 99

. .

50 50

x y

 

 Total 50 cases 

 

11. dg=  

 
2 2

1
a

l m

-
=

+
 

 ( )2 2 2 1a x y+ = 

12. 2 0x y l+ + = 

 Passing through centre 

 ( )1,0 1lÝ =- 

 2 1 0x y+ - = 

13. ( ) ( )
2 2 23x y r r- + - = 

 Passing through ( )1, 2 2h- Ý =- 

 ( ) ( )
2 2

3 2 4x y- + + = 

 Passing through ( )5, 2-  

14. ( )1, 3A=    

 Tangent 3 4 0x yÝ + - = 

  
 0 4y x= Ý = 

 ( )4,0B=  

 Normal 3 0x yÝ - = 

 ( )0,0CÝ =  

 Area 
1

4 3 0 2 3
2
= - =  

15. Slope of 
b

OC
a
=  

  

 Slope of tangent 
a

b

-
=  

 
a

y x
b

-
=  

 0ax by+ = 

16. Foot of perpendicular 

 
( )1 2 121 1 13

1 2 1 4 5

x k - - + ++ - -
= = =

+
 

 
18 21

,
5 5

- -å õ
æ ö
ç ÷
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17. Equation of AB 2 2y xÝ = - 

 Cuts circle 

  

 ( )
8 6

0, 2 , ,
6 5

Q P
å õ

- æ ö
ç ÷

 

 
7 5 7

33 5
a= =  

 
3 5

3
5

b= =-
-

 

 23 2 21 0x x+ - = 

18. Tangent at ( )0,0 3 0x y+ = 

 Normal at ( )0,0  3 0x y- = 

 Passing through centre 

19.  Verify by 2 2,g C f C= =  

20. Three lines forms a triangle 

 Touches 4 circles 

 Three Ex – circles 

 One in – circle 

21. 4240 2 5 3= ³ ³ 

 4 2n+  

 2, 6, 10, 30 

 

()

()

()

()

4 0 2

4 1 2

4 2 2

4 7 2

+

+

+

+

 

22. The number of non negative integral solution 

of 1 2 3 4 15 8 7x x x x+ + + = - = 

 7 4 1 10

4 1 3 120C C+ -

-= =  

23. All letters are different 

 (S, A, R, N, M) 5! 120­ =  

 2 are same & 3 are different 

 ( ){ }
4

3 5!
, , , , 240

2!

C
A A S R N M

³
­ =  

 3 are same & 2 are different 

 ( ){ }
4

1 5!
, , 120

3!

C
A A A S R N M

³
­ =  

 Total = 480 

24. 2g c=  

 1k=  

25. 2 23 4 3 0x xy y- + = 

 
2

1 2
tan

1

h ab

a b
q - -
=

+
 

         

 1 1
tan

63

p
q -å õ
= =æ ö

ç ÷
 

 ( )2 26
2 1

2 4
k
p p

p
p

= ³ - = 

 ()tan tan 1
4

k
på õ

= =æ ö
ç ÷

 

  

PHYSICS 

26. The current at 
2

6 , 0.33
6

I AW = =  

 Total voltage = 10 V 

 
1 1 1 1 3 2 1 6

' 4 6 12 12 12R

+ +
= + + = = 

 ' 2R = W 

 8 2 10effR\ = + = W 

 We know that, v IR=  

 
10

1
10

V
I A

R
\ = = = 

 The current drawn from the cell is 1A 

 Voltage across parallel combination of three 

 resistors is 
10

1
10

V
I A

R
\ = = = 

 The current drawn from the cell is 1A 

 Voltage across parallel combination of three 

resistors is ' 1 2 2V IR V= = ³ = 

 \ The current at 
2

4 , 0.5 ,
4

I AW = =  

 The current at 
2

6 , 0.33 ,
6

I AW = =  

27.  
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We can denote the current that flows 

from 9V battery as I1 and it splits into 

I2 and I1  – I2 in the junction 

according Kirchoff’s current rule 

(KCR). It is shown below. 

Now  consider the loop EFCBE 

and apply KVR, we get 1I2 + 

3I1 + 2I1 = 9  

5I1 + I2 = 9 …(1) 

Applying KVR to the loop  

EADFE, we get 

3 (I1 – I2 ) – 1I2 = 6…3I1 – 4I2 = 6 (2) 

Solving equation (1) and (2), we get 

I1 = 1.83 A and I2 = -0.13 A 

It implies that the current in the 1 ohm 

resistor flows from F to E. 

28. Equivalent emf ξeq = 5 V 

Equivalent internal resistance, 

Req = r/n = 0 .5/4 = 0.125Ω 

total current,  

 

I ≈ 0.5 A 

29. P/Q = R/S 

  

 x + 400 = 0.625 × 1000 

x + 400 = 625 

x = 625 – 400 

x = 225 Ω 

30. Q = 10 Ω 

  

31. Conceptual  

32. R = 10 Ω, I=5 A, t=5 minutes =5×60 s 

 H = I2 R t 

= 52 × 10 × 5 × 60 

=25 × 10 × 300 

=25 × 3000 

=75000 J (or) 75 kJ 

33. 
E

I
R R

x
=
+

  
8

300
V =  Volt 

 
E

R
V IR

R R

x
= =

+
   28 3 10V V-= ³  

 
4 20 80

3000 3000

³
= =  

 \ Potential Gradient  

 

2

2

8
10

23 10
4 3

-

-

³

= = ³  

 Potential Gradient 2 10.67 10 Vm- -= ³  

34. lx´   Given data: 2 2

1 1

l

l

x

x
=  

 
1 1.25Vx=   
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2

1 35 35 10l Cm m-= = ³   

2

2 63 63 10l Cm m-= = ³
2

2
2 1 2

1

63 10
1.25

35 10

l

l
x x

-

-

³
= = ³

³
 

2 ?x=         
2 2.25Vx=  

Ans: emf of the second cell is 2.25 V 

35. ( )1 2 3 3 2 5I V+ + = + = 

 5 6I A=  or 0.83I A=  

36. Tr 1. 1
1

1

3 0.59
4.32

1 0.41

Sl
R

l

³
= = = W
-

 

 Tr 2. 2
2

2

6 0.43
4.52

1 0.57

Sl
R

l

³
= = = W
-

 

  

  

37. For loop ABCDA 

  

38. Given : E = 2.0 V   

Also, terminal voltage, V = IR 

n = 6 

0.015r= W        1.4 8.5= ³  

8.5R= W         11.9=  volt 

We know, 
6 2.0

8.5 6 0.015

nE
I

R nr

³
= =
+ + ³

 

12.0 12.0

8.5 0.090 8.590
= =

+
 

1.4I A=  

39. The circuit can be written as: 

Applying Kirchhoff’s current law at O, we 

get,  
10.5 2.8 1.2 0A A A I+ - - = 

or  
10.5 2.8 1.2 0A A A I+ - - = 

Again, applying Kirchhoff’s current law at P, 

we get, 

  

1 22.1 0I A I= - = or 
22.1 0.2A A I- =   

or  
2 1.9I A=  

Applying Kirchhoff’s current law at Q, we 

get, 2 3 0.6I I A= +    or  31.9 0.6A I A= +  

Or 3 1.9 0.6I A A= -  1.3A=  

Similarly, applying Kirchhoff’s law at S, we 

have,  3 1I A I= + 

or 1.3 1A A I= + 

1.3 1I A A= -   0.3A=  

40. Comparing the given arrangement with 

figure we have, 

 100P= W 

 
100

100

r
Q

r

å õ
= Wæ ö

+ç ÷
 

 200R= W 
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 40S= W 

 But ,
P R

Q S
=  for a balanced Wheatstone 

bridge 

100 200

100 40

100

r

r

\ =
å õ
æ ö

+ç ÷

 

or 
100 5

1

r

r

+
=  

 

or  100 5r r+ =  

which gives 25r = W  

41. When one cell is connected in reverse order, 

it will destroy one more cell and if n cells are 

connected in reverse order, then 2n cells will 

be destroyed. If E is the emf of each cell, 

then effective emf of 12 cells will be given 

by (12-2n) E. 

 This battery if supports two similar cells in 

series, then supplies a current of 3A to 

resistance R. Therefore, 

  

 If battery and two cells oppose each other, 

then the current in the external resistance is 

2A. 

 Therefore, 

        

42. Given: 
3

2

R

S
=  

 
3 3

10
2 2

R S\ = = ³ 

 15= W 

 Since the length of the wire is 1m, therefore, 

the length of 1W wire 
1

0.067 .
15

m m= =  

43. Electric power, P = VI 

 But, 
V

I
R
=  

 
2V

P
R

\ =  or   
2V

R
P

\ =  

 or 
1

R
P

´  

 Thus, the resistance of a lamp is inversely 

proportional to its power. Therefore, the 60 

W lamp has more resistance than 100 W 

lamp. 

44. Given: P = 0.8 H.P. 

 1 HP = 746 W 

 P = 0.8 x 746 W    = 596.8 W 

 We know, P = VI 

 
596.8

220

P
I

V
\ = =  2.7= A 

45. Energy consumed = Power x Time 

                             = 100 x 8 x 7 Wh 

                            
100 56

1000

³
=  kWh 

      = 5.6 kWh 

46. Given data: 
1 22 ; 7R R= W = W 

 
1 20.9 ; 0.3I A I A= =  

1 1 1I r I Rx= -       

          1 1

1

I R
r

I

xå õ-
=æ ö
ç ÷

  

 ()0.9 1.8......... 1r x= -    
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2 2 2I r I Rx= -  

 ()0.3 2.1..... 2r x= -  

 From equation  (1) – (2) 

          0.6  r = 0.3 

        0.3/ 0.6r =  

     0.5r = W 

47. Equivalent emf of the combination 

ξeq = nξ = 4 9 = 36 V  

Equivalent internal resistance req = nr 

= 4 × 0.1 = 0.4 Ω 

Total current  

I = nξ / R +nr 

 = [4 ×9] / 35.6 + ( 4 ×0.1) 

= [4 ×9] /  [35.6 +0 .4] = 36 /36= 1 A 

48. Applying Kirchoff’s rule to the point P 

in the circuit,  

The arrows pointing towards P are 

positive and away from P are negative. 

Therefore, 0.2A – 0.4A + 0.6A – 0.5A 

+ 0.7A – I = 0 

1.5A – 0.9A – I = 0 

0.6A – I = 0 

I = 0.6 A 

49. 
P R

Q S
=  

 
Q

S R
P
= ³ 

 
1000

10 400
100

S S= ³ = W 

50. 
1 215 , : 3:22Q l l= W =  

 1

2

3

2

l

l
=  

 1

2

P l

Q l
=  

 1

2

l
P Q

l
=  

 
3

15 22.5
2

P= = W 

  

CHEMISTRY 

51. Conceptual 

52. Conceptual 

53. Conceptual   

54. a = 405 pm 

 10405 10-= ³  cm 

 32.7d gmcm-=  

 Z = ? 

 M = 27 

 
3

0

Z M
d

N a

³
=

³
 

 
3

0d N a
Z

M

³ ³
=  

 
( )

3
23 102.7 6 10 405 10

27

-³ ³ ³ ³
=  

 ( )
322 306 10 10 405-= ³ ³ ³  

 ( )
386 10 405-= ³ ³  

 3.98 4= = 

 = FCC 

55. Given 0.8a nm=  

 90.8 10 m-= ³  

 F.C.C 2 4a r=  

 
2

4

a
r =  
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91.414 0.8 10

4

-³ ³
=  

 91.414 0.2 10-= ³ ³ m 

9 120.2828 10 10-= ³ ³  pm 

282.8= pm 

56. Conceptual 

57. 95Na+=  pm 

 181Cl-=  pm 

 FCC 

 ( )2 Na Cl
a r r -

+= +  

 ( )2 95 181= +  

 2 276= ³  

 552=  pm 

58. Conceptual 

59. 1 unit cell 4­  moles of NaCl 

 236 10³  cell 4 58.5­ ³ g NaCl 

                   ? 1g NaCl­  

 
23

3 216 10
0.0257 10 2.57 10

4 58.5

³
= ³ = ³

³
 

60. Conceptual 

61. Conceptual 

62. Conceptual 

63. 
3

0

nM
d

N a
=

³
 

64. Conceptual 

65. Conceptual 

66. Conceptual 

67. Conceptual 

68. Conceptual 

69. Conceptual 

70. Conceptual  

71. Mass of oxalic acid adsorbed by 10 gms of 

 charcoal 
( )200 0.5 0.4 90

1.8
1000

-
= =  gms 

 
1.8

0.18
10

x

m
\ = =  gms 

72. 
3

0

Z M
d

N a

³
=    M= same 

            
0N =same 

 
3

3

FCC FCC BCC

BCC FCC BCC

d z a

d a z
= ³  

 
( )

()
3

3

34

23.5
= ³  

 
2 27

42.8

³
=  

 1.26=  

73. Radius ratio 
66

0.471
140

A

B

r

r

+

-
= = =  

 

0.414 to 0.732 Octahedral

. 6C N

-

- =

 

74. 1 nx
KP

m
=  

1
log log log

x
k p

m n
= +  

Plot of log
x

m
 versus log PT is linear with 

slope  
1

n
=  and Intercept =log k 

Thus 01
tan tan 45 1

n
q= = = i.e, n = 1 

log 0.3010,k k= =Anti log0.3010 2=  at 

0.5P=  atm 

( )
11 , 2 0.5 , 1nx x x

KP
m m m
= = ³ = 

75. Conceptual 


