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PART 1 - PHYSICS
–I :  (  : 80)

 [   
  (A), (B), (C) 

(D)   ,  
,  
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  ,  %

  : +4 

;  : 0 
 : –1 ; 

1. =  0ºC  , ; = 
 100ºC  ,
 /

= 
Insulators

Water
100ºC

Ice
0ºCMetal rod

 I  : + 
20 

 II  :  , + 
 80 

 III  : 
 t10 
 IV  : 

 t20 
(A) t10  100 
(B) t10  50 
(C) t20  32 

(D) t20  8 

SECTION–I : (Maximum Marks : 80)
This section contains TWENTY questions.
Each question has FOUR options (A), (B),
(C) and (D). ONLY ONE of these four
options is correct.
For each question, darken the bubble
corresponding to the correct option in the
ORS.
For each question, marks will be awarded
in one of the following categories :
Full Marks : +4 If only the bubble
corresponding to the correct option is
darkened.
Zero Marks :  0  If  none  of  the  bubbles  is
darkened.
Negative Marks :  –1  In  all  other  cases

1. An insulated container is filled with ice at 0ºC,
and another container is filled with water that is
continuously boiling at 100ºC. In series of
experiments, the containers are connected by
various thick metal rods that pass through the
walls of container as shown in the figure.

Insulators

Water
100ºC

Ice
0ºCMetal rod

In the experiment I : a copper rod is used and all
ice melts in 20 minutes.
In the experiment II : a steel rod of identical
dimensions is used and all ice melts in 80 minutes.
In the experiment III : both the rods are used in
series and all ice melts in t10 minutes.
In the experiment IV : both rods are used in
parallel and all ice melts in t20 minutes.
(A) The value of t10 is 100 minutes
(B) The value of t10 is 50 minutes
(C) The value of t20 is 32 minutes
(D) The value of t20 is 8 minutes

TOPIC : Thermal physics (Thermal Expansion, Calorimetry, Heat transfer, KTG and Thermodynamics),
Ray optics & Optical Instruments
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2. Liquid oxygen at 50 K is heated to 300 K at

constant pressure of 1 atm. The rate of heating is

constant which of the following graphs represents

the variation of temperature with

time :

(A) 

Time

Te
m

p.

(B) 

Time

Te
m

p.

(C) 

Time

Te
m

p.

(D) 

Time

Te
m

p.

3. A parallel beam of light travelling in water
(refractive index = 4/3) is refracted by a spherical
air bubble of radius 2cm situated in water.
Assuming the light rays to be paraxial, the position
of the image due to refraction at the first surface
is -
(A) 6 cm from the first surface
(B) 12 cm from the first surface
(C) 3 cm from the first surface
(D) 10 cm from the first surface

2. 50 K  1 ; 

300 K 

; [;

 :

(A) 

Time

Te
m

p.

(B) 

Time

Te
m

p.
(C) 

Time

Te
m

p.

(D) 

Time

Te
m

p.

3.  (  = 4/3)  ,
 ,  2cm  }

; 
%&

(A)  6 cm 

(B)  12 cm 

(C)  3 cm 

(D)  10 cm 
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4. An object and a screen are fixed on the uprights

of an optical bench. The distance between them

is 100 cm. A convex lens is placed in between
the object and the screen and the position of the

lens is so adjusted that the image of the object is

formed on the screen at two conjugate positions

of the lens. The distance between these conjugate

positions of the lens is 40 cm. What is the focal

length of the lens :-

(A) 15 cm (B)  18  cm

(C)  21  cm (D) 24 cm

5. The near point of a hypermetropic person is

75 cm from the eye. What is the power of the lens

required to enable the person to read clearly a

book held at 25 cm from the eye?

(A) + 2.67D (B) – 3.42 D

(C) 4.62 D (D)  5.42  D

6. Magnification produced by astronomical telescope
for normal adjustment is 10  and length of

telescope is 1.1 m. The magnification when the

image is formed at least distance of distinct vision

(D = 25 cm) is -

(A) 14 (B) 6

(C) 16 (D) 18

7. A thin prism P1 with angle 4º and made from glass
of refractive index 1.54 is combined with another

thin prism P2 made from glass of refractive index

1.72 to produce dispersion without deviation. The

angle of prism P2 is :-

(A) 2.6º

(B) 3º

(C) 4º

(D) 5.33º

4.  ,

 100  

 ,

 40 

(A) 15 cm (B)  18  cm

(C)  21  cm (D)  24  c

5.  75 cm

  25 

<+  {

(A) + 2.67D (B) – 3.42 D

(C) 4.62 D (D)  5.42  D

6.  [ ;  } ; 

 10  1.1 m 

 (D = 25 cm) 

%&

(A) 14 (B) 6

(C) 16 (D) 18

7.  4º  1.54 

 P1  1.72 

 P2 

 P2  :-

(A) 2.6º

(B) 3º

(C) 4º

(D) 5.33º
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8 . A point object O is going towards concave
mirror as shown in the figure. Choose the
cor rec t  op t ion  represent ing  d i r ect ion  of
velocity of the image (F is the focus and C is

the centre of curvature)

F C

O

(A) (B) (C) (D) 

9. When a plane mirror is rotated through an angle

then the reflected ray turns through the angle

2  then the size of the image :-

(A) Is doubled (B) In halved

(C) Remains the same (D) Becomes infinite

10. Each of these diagrams is supposed to show two
different rays being reflected from the same point
on the same plane mirror. Which one of the
following is correct ?

 (I)   (II) (III) 

(A) Only I (B) Only II
(C) Only III (D) All

11. Under which of the following conditions will a
convex mirror of focal length f produce an image
that is erect, diminished and virtual :-
(A) Only when 2f > u > f (B) Only when u = f
(C) Only when u < f (D) Always

12. In a compound microscope, the focal lengths of
two lenses are 1.5 cm and 6.25 cm. An
object  is placed at 2 cm from objective and the
final image is formed at 25 cm from eye lens. The
distance between the two lenses is -
(A)  6.00  cm (B) 7.75 cm

(C) 9.25 cm (D) 11.00 cm

8 .   O  ,

  

 (F  ,  C )

F C

O

(A) (B) (C) (D) 

9.  ,   ? ] 

 2   ? ]  :-

(A) (B) 

(C) (D) 

10. = 

; 

(I)   (II) (III) 

(A)  I (B)  II

(C)  III (D) 

11.  ,  f

] ]  :-

(A)  2f > u > f (B)  u = f

(C)  u < f (D) 

12.  1.5 cm 

6.25 cm  ,  2 cm 

=  25 cm 

 -
(A)  6.00  cm (B) 7.75 cm

(C) 9.25 cm (D) 11.00 cm
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13. The ratio of angle of minimum deviation produced

by a thin prism 
3
2

 in air to that in liquid of

refractive index 
9
7

 is  :

(A) 
1
3 (B) 3 (C) 

1
4 (D) 4

14. Locate the image formed by refraction in the

situation shown in figure :-

S

=1.0

25cm 20cm

C

=1.5

(A)100 cm left (B) infinity

(C) 1 cm to the right (D) 18 cm to the left

15. Find the angle of minimum deviation for an
equilateral prism made of a material of refractive
index 1.732. What is the angle of incidence for
this deviation ?

(A)60º, 30º (B) 30º, 60º

(C) 90º, 60º (D) 60º, 60º
16. A ray of light is incident at the glass-water interface

at an angle i, it emerges finally parallel to the
surface of water, then the value of g would be:-

i

rwater

Glass

W=4
3

r

(A)
4

sin i
3

 (B) 
1

sin i
(C) 

4
3

(D) 1

13.  
3
2

  
9
7

 

%&

(A) 
1
3 (B) 3

(C) 
1
4 (D) 4

14. =  }

 :-

S

=1.0

25cm 20cm

C

=1.5

(A)100 cm (B) 
(C) 1 cm (D) 18 cm 

15.  1.732 ,

(A)60º, 30º (B) 30º, 60º

(C) 90º, 60º (D) 60º, 60º

16.  i 

 ;

g  :-

(A)
4

sin i
3

 (B) 
1

sin i
(C) 

4
3

(D) 1
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17. A convex lens is in contact with concave lens.

The magnitude of the ratio of their focal length is
2/3. Their equivalent focal length is 30cm. Their

individual focal lengths in cm will be:-

(A)–75, 50 (B) –10, 15

(C) 75, 50 (D) 10, –15

18. The given figure shows a ray of light passing

through two media having refractive indices 4/3

and 3/2 respectively. The ratio of times taken by
the ray in traversing the distances AB and BC is:-

(A)56 : 27 (B) 21 : 8 (C) 7 : 3 (D) 28 : 9

19. If two +5D lenses are mounted at some distance
apart, the equivalent power will always be
negative if the distance is :-

(A) Greater than 40 cm (B) Equal to 40 cm

(C) Equal to 10 cm (D) Less than 10 cm

20. In compound microscope, the focal length of the

objective and eye lens are 2.5 cm and 5cm

respectively. An object is at 3.75 cm before the

objective and image is formed at the least distance

of distinct vision, then the distance between two

lenses will be (i.e. length of the microscope tube):-

(A) 11.67 cm (B) 12.67 cm

(C) 13.00 cm (D) 12.00 cm

17.  ,

 2/3 ; 

30cm  :-

(A)–75, 50 (B) –10, 15

(C) 75, 50 (D) 10, –15

18. =  , /; ] 

% 4/3  3/2  }   AB 

BC ;  :-

(A)56 : 27 (B) 21 : 8 (C) 7 : 3 (D) 28 : 9

19.  +5 

; {  ;  :-

(A) 40 cm (B) 40 cm

(C) 10 cm (D) 10 cm

20.

% 2.5 cm  5cm 

3.75 cm 

] /;  (

)  :-

(A) 11.67 cm (B) 12.67 cm

(C) 13.00 cm (D) 12.00 cm
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SECTION-II : (Maximum Marks: 20)
This section contains FIVE questions.
The answer to each question is a
NUMERICAL VALUE.
For each question, enter the correct
numerical value (If the numerical value has
more than two decimal places, truncate/
round-off the value to TWO decimal places;
e.g. 6.25, 7.00, –0.33, –.30, 30.27, –127.30, if
answer is 11.36777..... then both 11.36 and
11.37  will  be  correct)  by  darken  the
corresponding bubbles in the ORS.
For Example : If answer is –77.25, 5.2 then
fill the bubbles as follows.

   

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

Answer to each question will be evaluated
according to the following marking scheme:
Full Marks :  +4  If  ONLY  the  correct
numerical value is entered as answer.
Zero Marks : 0 In all other cases.

1. Initial pressure and volume of a gas are P and V

respectively. First it is expanded isothermally

to volume 4V and then compressed

adiabatically to volume V. The final pressure

of  gas will  be NP then the value of  N is

(given  = 3/2) :-

-II  :  (  : 20)
 [  

 ,  [;
(NUMERICAL VALUE) 

[;
(; [;
] [;

 (truncate/round-off) _
  6.25, 7.00, –0.33, –.30, 30.27, –127.30,

 11.36777..... ]  11.36  11.37 
) , 

, :  –77.25, 5.2 ] 

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

 ;
%&

 : +4 [;  (Numerical
value) 

;  : 0 ; 

1.  , % P  V 

; :  4V 

 :  :  V ] 

 NP  N   :

(   = 3/2) :-
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2. Figure shows a cylindrical adiabatic container of
total volume 2V0 divided into two equal parts by a
conducting piston (which is free to move). Each
part containing identical gas at pressure P0. Initially
temperature of left and right part is 4T0 and  T0

respectively. An external force is applied on the
piston to keep the piston at rest. Find the value of
external force required when thermal equilibrium
is reached. (A = Area of piston)

is 
P.A

n
5

 then n is :

P ,  V ,  4T0 0 0 P ,  V ,  T0 0 0

3. Wires A and B have identical lengths and have
circular cross-sections. The radius of A is twice the
radius of  B i.e.  rA = 2rB. For a given temperature
difference between the two ends, both wires
conduct heat at the same rate. The relation
between the thermal conductivities is given by
KB = NKA then N is

4. Cylindrical rod of copper of length 1 m and cross-
sectional area 2 cm2 is insulated at its curved
surface. The one end of the rod is maintained in
steam chamber and the other in ice at 0°C. The
temperature at a point which is at a distance of 60
cm from the colder end is 10 °C then  is  :
[Take thermal conductivity of copper
= 386 J/m-sec-°C]

5. A fish and a bird are moving as shown in figure.
Find the upward velocity of bird as observed by
fish in (m/s).

24 m/sµ = 4/3

12 m/s

2. =  2V0  ,  : =
= ,  }

 P0

% 4T0  T0  ,
; 

 
P.A

n
5

  n 

(A =  { )

P ,  V ,  4T0 0 0 P ,  V ,  T0 0 0

3. A  B ; 

 A  rA,  B  rB ] 

rA = 2rB  ,

;

KB = NKA  N 

4.  1  2 2  ,

+ ;  <+ +  ,

 0°C 

 60 +  10 °C , 

 

[  = 386 - -°C]

5.  }

 (m/s ) , 

24 m/sµ = 4/3

12 m/s
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PART 2 - CHEMISTRY
–I :  (  : 80)

 [   

  (A), (B), (C) 

(D)   ,  

,  

, 

  ,  %

  : +4 

;  : 0 

 : –1 ; 

1. ;  :

(A) H2O2 % , 

(B)  (D2O)  H2O 

(C) NaCl  H2O  D2O 

(D) H2  D2  H2 
 D2 

2. ;  :

(A) ; :

(B)  C-C 

(C)  (C60)  12  20 

(D)  >

SECTION–I : (Maximum Marks : 80)
This section contains TWENTY questions.
Each question has FOUR options (A), (B),
(C) and (D). ONLY ONE of these four
options is correct.
For each question, darken the bubble
corresponding to the correct option in the
ORS.
For each question, marks will be awarded
in one of the following categories :
Full Marks : +4 If only the bubble
corresponding to the correct option is
darkened.
Zero Marks :  0  If  none  of  the  bubbles  is
darkened.
Negative Marks :  –1  In  all  other  cases

1. Select incorrect statement :

(A) H2O2 is stored in dark bottle to prevent it's

auto decomposition.

(B) Heavy water (D2O) has greater boiling point

than  H2O.

(C) NaCl is  more soluble in  D2O than in H2O

(D) H2 is more reactive than D2 because  H2 has

lower bond energy than D2.

2. Select incorrect statement :

(A) Thermodynamically, the most stable allotrope

of carbon is graphite.

(B) C-C bond order of graphite is higher than

diamond.

(C) Fullerence (C60) has 12 pentagons and 20

hexagons.

(D) Due to dangling bond, surface of fullerene

has impurity.

TOPIC : Co-ordiantion compound, s-block Elements and Hydrogen, Boron & Carbon family.
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3. The complex ion has two optical isomers. Their
correct configurations are :

(A) 

(B) 

(C)

(D) 

4. The hybridisation and [CoF6]–3 + [Co(C2O4)3]–3

are :-

(A)  Both  sp3d2 (B) Both d2sp3

(C) sp3d2 &  d2sp3 (D) d2sp3 &  sp3d2

5. Total number of geometrical isomers for square
planar shape complex ion [M(A) (B) (C) (D)]+x

where, A, B, C and D are monodentate ligand.
(A)2 (B) 3
(C) 4 (D) 6

3.
 :

(A) 

(B) 

(C)

(D) 

4. [CoF6]–3  [Co(C2O4)3]–3  :-

(A)  sp3d2 (B)  d2sp3

(C) sp3d2 &  d2sp3 (D) d2sp3 &  sp3d2

5. ; 
[M(A) (B) (C) (D)]+x ; 

[;  A, B, C  D &
(A)2 (B) 3
(C) 4 (D) 6
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6. 4 2CuSO KCN X (CN)

X KCN Y
2Cd  ; CN Z

 Y  Z 

 &

(A) 'X'  CuSO4  :

(B)  'X'  'Y' ] +1 

(C)  Y  Z 

(D)Y  Z [; ] 4 

7.  { = ] ; 
= ]  :-

(I) 

(II) 

(III) ] ; ; ; 

(A) I, II, III 

(B)  I, II 

(C)  II, III 

(D)  III 

8.  K3[Cu(CN)4] ] ; 
 :

(A) sp3, ;, 1.73 B.M.

(B) dsp2, ;, 1.73 B.M.

(C) sp3, ;] ;

(D) dsp2, ;, 2.44 B.M.

9.  [Cr(NCS) (NH3)5] [ZnCl4] 

(A) 
(B) 
(C) 
(D) 

6. 4 2CuSO KCN X (CN)

X excess KCN Y byproduct
2Cd  excess CN Z

If Y and Z are soluble complexes, then the
incorrect statement about the reactions in the
following.

(A)In the formation of 'X' CuSO4 acts as

reducing agent

(B) Where 'X' and 'Y' have copper in +1

oxidation state

(C) Where Y and Z are colourless complexes

(D)Number secondary valencies in Y and

Z are 4
7. The magnitude of crystal field stabilisation energy

in octahedral field depends on :-

(I) the nature of the ligand

(II) the charge on the metal ion

(III) whether the metal is in the first, second or
third row of the transition elements

(A) I, II, III are correct

(B) Only I, II are correct

(C) Only II, III are correct

(D) Only III is correct

8. Assign the hybridization, shape and magnetic
moment of K3[Cu(CN)4]  :

(A) sp3, tetrahedral, 1.73 B.M.

(B) dsp2, square planar, 1.73 B.M.

(C) sp3, tetrahedral, diamagnetic

(D) dsp2, square planar, 2.44 B.M.

9. Type of isomerism exhibited by
[Cr(NCS) (NH3)5] [ZnCl4]
(A) Coordination isomerism
(B) Linkage isomerism
(C) Ionization isomerism
(D) Both coordination and linkage isomerism
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10.  CuSO4 . 5H2O ] ] 

?

(A)  1 (B) 2 (C) 5 (D)  4

11.  (confined space)  KO2 (

) ]  ;  &

(A) 

(B) CO2  O2 

(C) 

(D)  CO2 

12. ;  ?
(A)  /

(B) Li2O ;  Li2CO3

(C) Be ;  IIA 

(D) Be+2  Al+3 

13. H2O2  ; ; 

 ?

(A) Cr2(SO4)3 

(B)  CrO5

(C) CrO3  ?

(D) 

14. ;  :-

(A)  [  {

(B) 

(C)  Ca  Mg ; 

(D) 

10. Solid CuSO4 . 5H2O having H-bond, covalent,
ionic as well as co-ordinate bonds. Copper
atom/ion forms ....... co-ordinate bonds with water

(A)  1 (B) 2 (C) 5 (D)  4

11. KO2 (Potassium superoxide) is used in confined
space and submarines because it.

(A) Eliminates moisture

(B) Absorbs CO2 & releases O2

(C) Produces ozone

(D) Only absorbs CO2

12. Which of the following statement is not correct ?
(A) Lithium halide are most covalent among alkali

metal halides
(B) Li2O is more thermal stable than Li2CO3

(C) Except Be halides, all other halides of II A
metals are ionic in nature

(D) Charge and size ratio for Be+2 and Al+3 is nearly
same.

13. When H2O2 is added to ice cold solution of acidified
potassium dichromate containing ether. The contents
are shaken and allowed to stand then :-
(A) a blue colour is obtained in ether due to

formation of Cr2(SO4)3

(B) a blue colour is obtained in ether due to
formation of CrO5

(C) CrO3 is formed which dissolved in ether to  give
blue colour

(D) Chromyl chloride is formed.
14. One of the following is an incorrect statement.

Point out the incorrect one :-

(A) Hardness of water depends upon its soap
consuming power

(B) Temporary hardness is due to bicarbonates of
calcium and magnesium

(C) Permanent hardness is due to soluble sulphates
and chlorides of Ca and Mg

(D)  Permanent hardness can be removed by
boiling water.
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15. Ni(CO)4 and [Ni(NH3)4]
2+ do not differ in

(A) magnetic moment
(B) oxidation number of Ni
(C) geometry
(D) EAN

16. The reaction of an element A with water produces
combustible gas B and an aqueous solution of
C.When another substance D reacts with this
solution C also produces the same gas B. D also
produces the same gas even on reaction with dilute
H2SO4 at room temperature. Element A imparts
yellow colour to Bunsen flame. Then, A, B, C and
D may be identified as :-
(A)Na,  H2, NaOH and Zn

(B)  K,  H2,  KOH and  Zn

(C) K,  H2, NaOH and Zn
(D) Ca,H2, Ca(OH)2 and  Zn

17. An alkaline earth metal (M) gives a salt with
chlorine, which is Soluble in water at room
temperature. It also forms an insoluble sulphate
whose mixture with a sulphide of a transition metal
is called 'lithopone' -a white pigment. Metal M is:-

(A) Ca (B) Mg (C) Ba (D) Sr

18. The alkali metals which form normal oxide,
peroxide as well as super oxides are :-

(A)Na, Li (B) K,Li (C) Li,Cs (D)K,Rb

19. Boric acid is used in carom boards for smooth
gliding of pawns because :-

(A)  H3BO3 molecules are loosely chemically
bonded and hence soft

(B) Its low density makes it fluffy

(C) It is chemically inert with the plywood

(D) H-bonding in H3BO3 gives it a layered
structure

20. From  B2H6 all the following can be prepared
except :

(A)  H3BO3 (B) B2(CH3)4H2

(C)  B2(CH3)6 (D) NaBH4

15. Ni(CO)4  [Ni(NH3)4]
2+  ?

(A) ; 
(B) Ni [;
(C) 
(D) EAN

16.  (A)  (B) ;

 (C) ;  (D),  (C) 

 (B)  (D) 

H2SO4  (A) 

 (A), (B), (C), (D) 

 :-

(A)Na,  H2, NaOH  Zn

(B) K, H2, KOH  Zn

(C) K,  H2, NaOH  Zn

(D) Ca,H2, Ca(OH)2  Zn

17.  { ;  /  (M) 

; ;   

 ( ) 

 (M) 

(A) Ca (B) Mg (C) Ba (D) Sr

18. ; 
 :-

(A)Na, Li (B) K,Li (C) Li,Cs (D)K,Rb

19.
,  -

(A) H3BO3  ;

(B)  /  ;

(C) ; 

(D) H3BO3  H–  ;

20. B2H6 ;  &

(A)  H3BO3 (B) B2(CH3)4H2

(C)  B2(CH3)6 (D) NaBH4
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SECTION-II : (Maximum Marks: 20)
This section contains FIVE questions.
The answer to each question is a
NUMERICAL VALUE.
For each question, enter the correct
numerical value (If the numerical value has
more than two decimal places, truncate/
round-off the value to TWO decimal places;
e.g. 6.25, 7.00, –0.33, –.30, 30.27, –127.30, if
answer is 11.36777..... then both 11.36 and
11.37  will  be  correct)  by  darken  the
corresponding bubbles in the ORS.
For Example : If answer is –77.25, 5.2 then
fill the bubbles as follows.

   

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

Answer to each question will be evaluated
according to the following marking scheme:
Full Marks :  +4  If  ONLY  the  correct
numerical value is entered as answer.
Zero Marks : 0 In all other cases.

1. How many of these compounds liberate oxygen
on heating ?

Li2CO3 , LiNO3 , LiHCO3 , Li2SO4 , NaNO3,

KMnO4 , Na2SO4 ,  Ca(NO3)2 , CaCO3, NaHCO3

2. Which of the following compounds are
amphoteric  in  nature  ?

PbO, PbO2 , Be(OH)2, Zn(OH)2 Ga2O3,  B2O3, CO,
SnO, SnO2,  Al(OH)3, SiO2, CO2

-II  :  (  : 20)
 [  

 ,  [;
(NUMERICAL VALUE) 

[;
(; [;
] [;

 (truncate/round-off) _
  6.25, 7.00, –0.33, –.30, 30.27, –127.30,

 11.36777..... ]  11.36  11.37 
) , 

, :  –77.25, 5.2 ] 

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

 ;
%&

 : +4 [;  (Numerical
value) 

;  : 0 ; 

1.  ;

 ?

Li2CO3 , LiNO3 , LiHCO3 , Li2SO4 , NaNO3,

KMnO4 , Na2SO4 ,  Ca(NO3)2 , CaCO3, NaHCO3

2.  ; ;/  ?

PbO, PbO2 , Be(OH)2, Zn(OH)2 Ga2O3,  B2O3, CO,
SnO, SnO2,  Al(OH)3, SiO2, CO2
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3. In how many of the following species central atom
exhibit sp3 hybridisation ?
SiO2, Graphite, diamond, B2H6, Al2Cl6,  H3BO3,
H2CO3, COCl2

4. The compound
Dichloridobis (ethylenediamine) cobalt(III)
chloride,
(a) Total number of optically active isomers = x
(b) Co-ordination number of cobalt = y
(c) Total number of ionization isomers = z
Determine (x + y + z)

5. The number of water of crystallization in,

(a) Gypsum is 'x'

(b) Epsom salt is 'y'

(c) Washing soda is 'z'

(d) Glauber's salt is 'p'

(e) Microcosmic salt is 'q'

(f) Hypo is 'r'

Determine, x + 
y q r

z p 0.1
2 2 2

3.  ; ;  sp3  ?

SiO2, , ] B2H6, Al2Cl6,  H3BO3,  H2CO3,
COCl2

4. ] &( )  (III)
,

(a) ;  = x

(b) ; [;  = y

(c)  = z

(x + y + z)  

5. [;

(a)  'x'

(b)  'y'

(c)  'z'

(d)  'p'

(e)  'q'

(f)  'r'

x + 
y q r

z p 0.1
2 2 2
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PART 3 - MATHEMATICS
–I :  (  : 80)

 [   

  (A), (B), (C) 

(D)   ,  

,  

, 

  ,  %

  : +4 

;  : 0 

 : –1 ; 

1. (10C1)
2 +  (10C3)

2 +  (10C5)
2 + .........+ (10C9)

2 =

(A) 
20 10

10 5C C
2

(B) 
20 10

10 5C C
2

(C) 20C10 (D) 10C5

2. (1 + x2)3 (1 + x4)7 (1 – x)3  x5 

(A) –30 (B) –33

(C) –21 (D) –12

3.
10 3 10 102

10 10 10 3 10
0 1 2

C ·2 C 22C C C ...
3 4 11

 ;

(A) 
2

11 (B) 
1

11

(C) 
1
11 (D) 

2
11

SECTION–I : (Maximum Marks : 80)
This section contains TWENTY questions.
Each question has FOUR options (A), (B),
(C) and (D). ONLY ONE of these four
options is correct.
For each question, darken the bubble
corresponding to the correct option in the
ORS.
For each question, marks will be awarded
in one of the following categories :
Full Marks : +4 If only the bubble
corresponding to the correct option is
darkened.
Zero Marks :  0  If  none  of  the  bubbles  is
darkened.
Negative Marks :  –1  In  all  other  cases

1. (10C1)
2 +  (10C3)

2 +  (10C5)
2 + .........+ (10C9)

2 =

(A) 
20 10

10 5C C
2

(B) 
20 10

10 5C C
2

(C) 20C10 (D) 10C5

2. The coefficient of x5 in the expansion of
(1 + x2)3 (1 + x4)7 (1 – x)3 is

(A) –30 (B) –33

(C) –21 (D) –12

3. Sum of series

10 3 10 102
10 10 10 3 10

0 1 2
C ·2 C 22C C C ...

3 4 11  is

(A) 
2

11 (B) 
1

11

(C) 
1
11 (D) 

2
11

TOPIC : Permutation and Combination, Binomial Theorem & Vectors.
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4. A library has books of 5 different subjects.
Assume that sufficient number of books in all
subjects are available for selection and books of
same subject are identical. The number of ways a
student can select 7 books, is

(A) 8C2 (B) 11C7

(C) 6C4 (D) 9C4

5. Coefficient of x5 in the expansion of

10 9
1 1

x x
x x

 is -

(A) 9C3 (B) 9C4

(C)  –9C3 (D) –9C4

6. Three vectors a,b,c  are inclined at an acute angle

with each other such that a 2 , b 3 , c 9

and lengths of projection of a  on b , b  on c  & c
on a  respectively are in geometric progression.

If angles between a  & b  is 
5
12

 and between c &

a  is 
12

 then the angle between b  & c  is -

(A) 
6

(B) 
4

(C) 
3

(D) 
8

7. The edges of a parallelopiped are of unit length

and are parallel to non-coplanar unit vectors ˆˆ ˆa,b,c

such that ˆ ˆˆ ˆ ˆ ˆa.b b.c c.a =
1
3

. Then, the volume of

the parallelopiped is :-

(A) 
1
2

(B) 
1
3

(C) 
3

2
(D) 

2 5
3 3

4. ;  5  ;
[;

 , = }
7 [;

(A) 8C2 (B) 11C7

(C) 6C4 (D) 9C4

5.
10 9

1 1
x x

x x
  x5 

 -

(A) 9C3 (B) 9C4

(C)  –9C3 (D) –9C4

6.  a,b,c   a 2 , b 3 , c 9

 a  b  , b   c    c  a  

 ;  a   b  /;  
5
12

 c   a  /;  
12

 ]  b   c  /; 

 -

(A) 
6

(B) 
4

(C) 
3

(D) 
8

7.  /  , ;

 ˆˆ ˆa,b,c   ˆ ˆˆ ˆ ˆ ˆa.b b.c c.a =
1
3

 %&

(A) 
1
2

(B) 
1
3

(C) 
3

2
(D) 

2 5
3 3
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8. Let a  be a unit vector and b  is a nonzero vector

not parallel to a  .  The angles  of  the triangle,  two

of whose sides are represented by 3 a b  and

b a . b a  are

(A) , ,
4 4 2

(B) 
5

, ,
4 3 12

(C) , ,
6 3 2

(D) None

9. a, b, c  are non coplanar vectors such that

P a b c,Q 4a 3b 4c

and R a b c  are linearly dependent
vectors, then number of possible values of  is
(A) 0 (B) 1 (C) 2 (D) infinite

10. If ˆ ˆ ˆ ˆˆ ˆa i j, b j k, c k i , then in the
reciprocal system of vectors a,  b,  c  reciprocal of
vector a  is

(A) 
ˆ ˆ ˆi j k

2
(B) 

ˆ ˆ ˆi j k
2

(C) 
ˆ ˆ ˆi j k

2
(D) 

ˆ ˆ ˆi j k
2

11. Resolved part of vector a  and along vector b  is

1a  and that perpendicular to b  is 2a , then 1 2a a

is equal to :-

(A) 2

(a b) b
| b |

 (B) 2

(a b)a
| a |

(C) 2

(a b)(b a)
| b |

(D) 
(a b)(b a)

| b a |

12. If a, b  and c  are non-coplar vectors and a c  is

perpendicular to a (b c) , then the value of

[a (b c)] c  is equal to :-

(A) [a b c]c (B) [a b c]b

(C) 0 (D) [a b c]a

8.  a   b  ; 

 a  

 3 a b   b a . b a  

(A) , ,
4 4 2

(B) 
5

, ,
4 3 12

(C) , ,
6 3 2

(D) 

9. a, b, c  ; 

P a b c,Q 4a 3b 4c

 R a b c  ; ]   

[;
(A) 0 (B) 1 (C) 2 (D) 

10.  ˆ ˆ ˆ ˆˆ ˆa i j, b j k, c k i  a,  b,  c  
;  a  

(A) 
ˆ ˆ ˆi j k

2
(B) 

ˆ ˆ ˆi j k
2

(C) 
ˆ ˆ ˆi j k

2
(D) 

ˆ ˆ ˆi j k
2

11.  a ,  b   ?  1a   b  

 2a  1 2a a   :-

(A) 2

(a b) b
| b |

(B) 2

(a b)a
| a |

(C) 2

(a b)(b a)
| b |

(D) 
(a b)(b a)

| b a |

12.  a , b   c  ;  a c  

a (b c)   [a (b c)] c  

(A) [a b c]c (B) [a b c]b

(C) 0 (D) [a b c]a
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13. If a b.  =  and a b c , then b  is  :-

(A) 2

( a a c)
| a |

(B) 2

( a a c)
| a |

(C) 
2

( c a c)
| a |

(D) 
2

( a a c)
| a |

14. ABCDEF is a regular hexagon in the xy-plane with

vertices in the anticlockwise direction. If ˆAB 2i ,

then CD is :-

(A) ˆ ˆi 3j (B) ˆ ˆi – 3j

(C) ˆ ˆ–i 3 j (D) ˆ ˆ3 i j

15. The vectors ˆ ˆ ˆ ˆ2i 3 j,5i 6 j  and ˆ ˆ8i j  have their

initial points at (1, 1). The value of so that the

vector terminate on one straight line will be :-

(A)0 (B) 3
(C) 6 (D) 9

16. If ˆ ˆ ˆ ˆ ˆ ˆˆ ˆ ˆa i 2 j 2k, b i j k, c 2i j 2k and d

is a vector such that d  = 5, a · d  =  0  and

b c d  = 0 then d  =

(A)
5 ˆ ˆ ˆ( 2i j 2k)
3

(B) ˆ ˆ ˆ( 2i j 2k)

(C) 
5 ˆ ˆ ˆ(i j k)
3

(D) None of these

17. A parallelogram is constructed on the vectors

a 3p q ,  b p 3q  and also given that

| p | | q | 2 . If the vectors p  and q  are inclined

at an angle /3, then the ratio of the lengths of the
diagonals of the parallelogram is

(A) 6 : 2 (B) 3 : 5

(C) 7 : 3 (D) 6 : 5

13.  a b.  =   a b c  b   :-

(A) 2

( a a c)
| a |

(B) 2

( a a c)
| a |

(C) 
2

( c a c)
| a |

(D) 
2

( a a c)
| a |

14.  ABCDEF,xy-  ,

 ;  ˆAB 2i ,  CD  :-

(A) ˆ ˆi 3j (B) ˆ ˆi – 3j

(C) ˆ ˆ–i 3 j (D) ˆ ˆ3 i j

15.  ˆ ˆ ˆ ˆ2i 3 j,5i 6 j   ˆ ˆ8i j  

(1, 1)  ,  ,

]  :-
(A)0 (B) 3
(C) 6 (D) 9

16.  ˆ ˆ ˆ ˆ ˆ ˆˆ ˆ ˆa i 2 j 2k, b i j k, c 2i j 2k  d

 d  =  5,  a · d  =  0  

b c d  = 0  d  =

(A)
5 ˆ ˆ ˆ( 2i j 2k)
3

(B) ˆ ˆ ˆ( 2i j 2k)

(C) 
5 ˆ ˆ ˆ(i j k)
3

(D) 

17.  a 3p q , b p 3q  

 | p | | q | 2 ,  p  

q , /3  > ] ±

 :-

(A) 6 : 2 (B) 3 : 5

(C) 7 : 3 (D) 6 : 5
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18. If a,b,c  and d  are the pv's of the points, A,B,C

and D, respectively, in three-dimensional space

and satisfy the relation 3a 2b c 2d 0 , then
which of the following is not true ?

(A) A, B, C and D are coplanar

(B) The line joining the points B and D divides
the line joining the point A and C in the ratio
2 : 1.

(C) The line joining the points A and C divides
the line joining the points B and D in the ratio
1 : 1

(D) The four vectors a,b,c  and d  are linearly

dependent.

19. If x and y  are two non-collinear vectors and ABC

is triangle with side lengths a, b and c satisfying

(20a–15b) x +(15b–12c) y +(12c–20a) x y 0 ,

then triangle ABC is :-

(A)an acute-angled triangle

(B) an obtuse-angled triangle

(C) a right-angled triangle

(D) an isosceles triangle

20. Vector â  in the plane of ˆ ˆb 2i j  and

ˆ ˆ ˆc i j k  is such that it is equally inclined to

b  and d  where ˆ ˆd j 2k. The value of â  is :-

(A)
ˆ ˆ ˆi j k

3
(B) 

ˆ ˆ ˆi j k

3

(C)
ˆ ˆ2i j

5
(D) 

ˆ ˆ2i j

5

18.  a,b,c   d  %  A,B,C  D 

 3a 2b c 2d 0  

; &

(A) A, B, C  D ; 

(B) B  D  A  C 

2 : 1 

(C) A  C ]  B  D 

1 : 1 

(D)  a,b,c   d  ; = 

19.  x  y  ;  ABC 

 a, b  c 

(20a–15b) x +(15b–12c) y +(12c–20a) x y 0 ,

 ABC  :-

(A)

(B) 

(C)

(D) 

20.  â   ˆ ˆb 2i j   ˆ ˆ ˆc i j k  

 b   d  

ˆ ˆd j 2k   â   :-

(A)
ˆ ˆ ˆi j k

3
(B) 

ˆ ˆ ˆi j k

3

(C)
ˆ ˆ2i j

5
(D) 

ˆ ˆ2i j

5
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SECTION-II : (Maximum Marks: 20)
This section contains FIVE questions.
The answer to each question is a
NUMERICAL VALUE.
For each question, enter the correct
numerical value (If the numerical value has
more than two decimal places, truncate/
round-off the value to TWO decimal places;
e.g. 6.25, 7.00, –0.33, –.30, 30.27, –127.30, if
answer is 11.36777..... then both 11.36 and
11.37  will  be  correct)  by  darken  the
corresponding bubbles in the ORS.
For Example : If answer is –77.25, 5.2 then
fill the bubbles as follows.

   

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

Answer to each question will be evaluated
according to the following marking scheme:
Full Marks :  +4  If  ONLY  the  correct
numerical value is entered as answer.
Zero Marks : 0 In all other cases.

1. Find the number of positive Integral solutions of
x + y + z = 20 if x  y  z.

2. Find the total number of proper divisiors of 35700.
which are divisible by 10 ?

-II  :  (  : 20)
 [  

 ,  [;
(NUMERICAL VALUE) 

[;
(; [;
] [;

 (truncate/round-off) _
  6.25, 7.00, –0.33, –.30, 30.27, –127.30,

 11.36777..... ]  11.36  11.37 
) , 

, :  –77.25, 5.2 ] 

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

 ;
%&

 : +4 [;  (Numerical
value) 

;  : 0 ; 

1.  x + y + z = 20  x  y  z  /
[;  ?

2. 35700  10 [;
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3. Let ˆ ˆ ˆ ˆ ˆ ˆA i – 3j 4k,B 6i 4 j 8k ,

ˆ ˆ ˆC 5i 2 j 5k and a vector R satisfies

R B C B,R.A 0 , then the value of 
| B |

| R C |
is  -

4. a,b  and c  are three vectors with magnitude

| a | 4,| b | 4,| c | 2  and such that a  is

perpendicular to b c , b  is perpendicular to

c a  and c  is perpendicular a b . It  follows

that | a b c |  is equal to :-

5. If ˆâ, b  and ĉ  are unit vectors, then

2 2 2ˆ ˆˆ ˆ ˆ ˆa b b c c a  does not exceed.

3.  ˆ ˆ ˆ ˆ ˆ ˆA i – 3j 4k,B 6i 4 j 8k ,

ˆ ˆ ˆC 5i 2 j 5k  ,  R

R B C B,R.A 0  
| B |

| R C |

4. a,b  c  ]  

| a | 4,| b | 4,| c | 2   a   b c

] b   c a   c  

a b ]  | a b c |

5.  ˆâ, b   ĉ  

 
2 2 2ˆ ˆˆ ˆ ˆ ˆa b b c c a  
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Dear Student,

We request you to provide feedback for the test series till you have appeared. Kindly answer the questions

provided on the reverse of paper with honesty and sincerely.

Although our test series questions are extremely well designed and are  able to improve speed, accuracy &

developing examination temperament, yet we are  always open to improvements.

If you have not prepared well for today's test and if you are not feeling good today, then do not blame test

series for it.

We strive to prepare you for all kinds of situations and facing variations in paper, as this can also happen in

Main exam. It is important for you to concentrate on your rank.

Go through the feedback form thoroughly and answer with complete loyalty. Darken your response (2, 1, 0) in

OMR sheet corresponding to :

Distance Learning Programmes
(Session-2019-20)

ALL INDIA TEST SERIES

ABOUT FEEDBACK SYSTEM

Questions

1. How convenient it was for you to enroll in our Distance Learning Course through online mode?

[2] Very Convenient [1] Average [0] Difficult

2. How do you find location of Test Center ?

[2] Approachable from all part of city [1] Average Approachable [0] Difficult to reach

3. Test  Timing :

[2] Comfortable [1] Average [0] Need to be change

4. Do you feel Test starts on time :

[2] Yes Always [1] Some time delayed [0] Always delay

5. The level of test paper [meet all the requirement of competitive examination]

[2] Good standard [1] Average [0] Below average

6. Number of mistake in test papers :

[2] Negligible [1] Are very less [0] Too High

7. Are you satisfied with result analysis ?

[2] Outstanding [1] Average [0] Below average

8. Do you feel our Test Series is able to improve speed, accuracy & developing examination temperament?

[2] Yes I  feel [1] Partly [0] Not at all

9. Response from Allen on email / telephonically

[2] Always good and prompt [1] Some time delay [0] Not satisfactory

10. Response at test center

[2] Satisfactory [1] Partly Satisfactory [0] Not Good
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DISTANCE LEARNING PROGRAMME
(Academic Session : 2019 - 2020)

JEE(Main) : LEADER TEST SERIES / JOINT PACKAGE COURSE

JEE(Main)
MINOR TEST # 09

20-10-2019

Test Type : Unit Test # 07

HINT – SHEET

PART-1 : PHYSICS

PART-3 : MATHEMATICS

PART-2 : CHEMISTRY

ANSWER KEY

Q. 1 2 3 4 5 6 7 8 9 10
A. A D A C A A B B C A
Q. 11 12 13 14 15 16 17 18 19 20
A. D D B A D B D A A A
Q. 1 2 3 4 5
A. 2 6 4 6 8

SECTION-II

SECTION-I

Q. 1 2 3 4 5 6 7 8 9 10
A. C D D C B A A C D D
Q. 11 12 13 14 15 16 17 18 19 20
A. B C B D A A C D D C
Q. 1 2 3 4 5
A. 4 8 3 8 7

SECTION-II

SECTION-I

Q. 1 2 3 4 5 6 7 8 9 10
A. A B C B C B D C D D
Q. 11 12 13 14 15 16 17 18 19 20
A. C C A C D A C C C B
Q. 1 2 3 4 5
A. 144 31 2 6 9

SECTION-II

SECTION-I

PART-1 : PHYSICS

SECTION-I

1. 1
1 1 1

K A(100 0)P Q P t
L

2
2 2 2

K A(100 0)P Q P t
L

1 2 1 2
3

1 2 1 2

1 2

Q Q
P P Qt tP Q QP P t t

t t

3 1 2Q P (t t )

10 1 2t t t 100 minutes

1 2
2 1 2

1 2 1 2

Q Q Q(t t )P P P
t t t t

1 2
4

1 2

t tQ P
t t

1 2
20

1 2

t t 20 80t 16min.
t t 100

2. Liquid oxygen when heated from 50 K to
300 K, its phase changes from liquid to gasseous
state. During this phase change the temperature
of oxygen will remain constant and before and
after the phase change the temperature increase
linearly. Thus AB represents liquid state and CD
gaseous state.

Time

Te
m

p.

A

B
C

D

O
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3. µ=4/3 µ = 1
air

1

1 4 / 3 1 4 / 3 1
v 2 6

v1 = –6cm

4. In displacement method

D = 100 cm         d = 40 cm

2 2D – d
f

4D
 

2 2100 – 40
4 100

8400
400

 = 21 cm

5.
75 25 75 25 75

f cm
75 25 50 2

100 2 8
P 2.67 D

75 3

6.  f0/fe = 10 ,   ƒo + ƒe = 1.1

here    ƒo = 100 cm and ƒe = 10 cm

Final magnification = ƒo 
1 1

eD f
 = 14

7. For dispersion without deviation 

A ( ' 1) 4 (1.72 1)
A ' ( 1) A' (1.54 1)

4 0.54
A' 3º

0.72

8 . Image will go from C to  and ordinate will
increase in reverse order.

9. In plane mirror , size of the image is independent
of the angle of incidence.

10.

11. Image formed by convex mirror is always erect,
diminished and virtual

12. fo = 1.5 cm, fe = 6.25 cm, uo = –2 cm,
ve = – D = – 25cm

By objective lens 
ooo u

1
v
1

f
1

2
1

5.1
1

v
1

2
1

v
1

5.1
1

oo
or vo = 6 cm

By eye piece 
eee u

1
v
1

f
1

5
1

25
1

25
4

25
1

25.6
1

u
1

u
1

25
1

25.6
1

ee

ue = 5 cm, Length of tube = L = vo + ue

       = 6.0 cm + 5.0 cm,  L = 11 cm

13. rel 1 A

1

3 A
1 A

2 2

2

3/ 2 A
1 A

9 / 7 6
1

2

3

14. 1 =  1  ,  2 = 1.5, R = 20 cm (Radius of
curvature), u = –25cm

2 1 2 1 1.5 1 0.5
v u R v 25 20

1.5 1 1
v 100cm

v 40 25
So, the image is 100 cm from (P) the surface on
the side of S.

15. Given A = 60º, = 1.732 = 3

m mA 60º
sin sin

2 2
3

sin A/ 2 sin30º

m 60º3
sin

2 2

1 m 60º3
sin

2 2

120º = m + 60º    m 60º

m = 2i – A      60º = 2i – 60º i = 60º
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16. For glass water interface g w

sin i
sin r

   ...(i)

For water air interface w a

sin r
sin 90º

  ...(ii)

g w w a

sin i sin r
sin i

sin r sin 90º

w a
g

g w

1
sin i

sin i

17.
1

2

f 2
f 3    ...(i)

1 2

1 1 1
f f 30    ...(ii)       (as 2nd is concave)

solving equation (i) and (ii)
f2 = – 15 cm (concave)
f1 = 10 cm (convex)

18. 1 2

C C
V , V

4/ 3 3/ 2

1 2

7 4 3 3
t , t

C 3 C 2

1

2

t 28 2
56 : 27

t 3 9

19. P = P1 + P2 – dP1P2  P = 10 – 25d
For P to be negative 25 d > 10
d > 0.4 m   or  d > 40 cm

20.
e e e

1 1 1
v u f

e

1 1 1
25 u 5

e

1 6
u 25

ue = 
25
6

 = 4.16     also 
0 0 0

1 1 1
v u f

0

1 1 1
v 3.75 2.5   

0

1 2 4
v 5 15

v0 = 
2

15
v0 = 7.5

 length of tube = v0 + ue = 7.5 + 4.16 = 11.66cm

SECTION-II
1. Ans.  2

In isothermal process P1V1 =  P2V2

PV = P2 × 4V  P2 = P/4

In adiabatic process

P2V2  = P3V3   
P
4

 × (4V)1.5 = P3V
1.5  P3 = 2P

2. Ans.  6
If final temp is T.

0 0 0 0
V 0 V 0

0 0

P V P VC (4T T) C (T T )
R4T RT

0
0

4T T T T
4

0 04T T 4T 4T

08T 5T
08TT

5
Final pressure

In left    
0

f
f i 0

0 0

8 TT 25P P P
T 4T 5

In right  
0

f 0 0
0

8 T 85P P P
T 5

Force = 
0 0 08P 2P 6P AA

5 5 5
3. Ans.  4

2

A B B B
A

B A A

K A r KQ KA 1
K

t l K A r 4 4

A B B B
A

Q KA K A r 1 K
K

t l K A r 4 4
4. Ans.  6

Temperature gradient = 1 2 100 0
l 1

= 100°C/m

1m
0.40m 0.60m

Ice(0°C)Steam(100°C) °C

Also
100 0

0.40 0.60

100 –  = 
2
3

 =     
5
3

  = 100

or  =  60°C
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5. Ans.  8

Here xbf = µy + x

x

y

y

bfdx dy dx 4 ( 12) 24
dt dt dt 3

vbf =  8  m/s  upward

PART-2 : CHEMISTRY

SECTION-I

1. H2O has greater dielectric constant than D2O

hence NaCl is more soluble in H2O than in D2O.

2. There is no unbalanced valency of carbon in

fullerene hence, there is no dangling bond in
fullerene.

3. Trans - [M(AA)2b2] is optically inactive while

Cis - [M(AA)2b2] is optically active.

4. [CoF6]
–3

Co+3 = [Ar] 4s03d6

sp d23

3d 4s 4p 4d

[Co(C2O4)3]–3

Co+3 = [Ar] 4s03d6

d 32sp

3d 4s 4p

5. [M(A)(B)(C)(D)] square planar complex shows
three geometrical isomers.

6. CuSO    +   KCN CuCN + (CN) ]
Oxidizing                         (X)
    agent

4 2

+2 +1

CuCN    +   KCN (excess)  K [Cu(CN) ]
                                                       colourless 
                                                            (Y)

3 4

Cd    +  CN (excess)  [Cd(CN) ]
                                               colourless 
                                                   (X)

– –2+2
4

7. CFSE depends on nature of ligand, charge on

metal ion and series of metal ion.

8.
10

1

3 4
3d

K Cu(CN) ,

Hybridization is sp3 (Tetrahedral)

All electrons are paired (diamagnetic)

9. Due to NCS– Linkage

Cation and anion both are complex

Co-ordination

10. CuSO4.5H2O is  [Cu(H2O)4SO4.H2O

Cu+2 forms four co-ordinate bonds with water.

11. 2 2 2 3 24KO 2CO 2K CO 3O
12. Halides of Mg are also covalent

13. CrO5 or CrO(O2)2 is formed.

14. Temporary hardness can be removed by boiling.

15. Both [Ni(CO)4] and [Ni(NH3)4]
2+ have zero

unpaired e–.

16. Na + H2O  H2 + NaOH

(A)       (B)      (C)

NaOH +  Zn  Na2ZnO2 +  H2

(C)       (D)        (B)

Zn + H2SO4 (dil) ZnSO4 +  H2

           (B)

17. BaSO4 + ZnS ( Lithopone)

18. K,Rb, Cs form oxide, peroxide as well as

superoxide.

19. Due to H-bonding in boric acid (H3BO3), it has

layered structure.

20. In diborane (B2H6), all H-atoms are not

equivalent. Two bridged-H atoms can not be

replaced by methyl (–CH3) group.
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SECTION-II
1. Ans.  4

 LiNO3 , NaNO3 ,  KMnO4 ,  Ca(NO3)2 liberate
O2 gas on heating

2. Ans.  8

PbO, PbO2, Be(OH)2, Zn(OH)2, Ga2O3, SnO,
SnO2,  Al(OH)3  are amphoteric.

3. Ans.  3

In SiO2, diamond, B2H6 Al2Cl6 hybridisation of
central atom is sp3

4. Ans.  8

For [Co(en)2Cl2] Cl

Co-ordination number of Co(y) = 6

optically active isomers (x) = 2

Ionization isomers (z) = 0

x + y + z = 8

5. Ans.  7

Gypsum, CaSO4.2H2O  x = 2

Epsom salt, MgSO4. 7H2O  y = 7

Washing soda, Na2CO3.10H2O  z = 10

Glauber's salt, NO2SO4.10H2O  p = 10

Microcosmic salt, Na(NH4)HPO4. 4H2O q = 4

Hypo, NO2S2O3 : 5H2O   r = 5

x + 
y q r

z p 0.1
2 2 2

=
7 4 5

2 20 0.1
2 2 2

 = 7

PART-3 : MATHEMATICS

SECTION-I

1. (10C0)
2 +  (10C1)

2 +.........+ (10C10)
2 = 20C10 .....(1)

(10C0)
2 –  (10C1)

2 +  (10C2)
2 –  (10C3)

2 +..... . .
.......+ (10C10)

2 = 10C5(–1)5 ........(2)

from equation (1) & equation (2)

(10C1)
2 +  (10C3)

2 +........+ (10C9)
2 = 

20 10
10 5C C

2

2. (1 + 7C1x
4 + .....) (1 + x2)3 (1 – x)3

(1 + 7C1x
4) (1 + x6 + 3x4 + 3x2) (1 – x3 + 3x2 – 3x)

 coefficient of x5

= – 9 – 3 – 21 = –33

3.
1

10

0

(1 2x) dx

= 
1

10 10 10 2 10 3
0 1 2 3

0

[ C C (2x) C (2x) C (2x)

10 10
10..... C (2x) ] dx

 
1 10 310 211

10 10 32
0 1

0

C ·2C ·2(1 2x) C C
22 3 4

10 10
10C 2.....

11
4. x1 + x2 + x3 + x4 + x5 = 7

So, required number of ways

= 7 + 5 – 1C5 – 1 = 11C4 = 11C7

5.
9

2
2

1 1
x x

x x

r9 18 4r
r

1
x C 1 x

x

Coefficient of x5 is  given by r  = 3

6. Let angle between a & b ,  b& c ,  c & a  are

1, 2, 3 respectively.

 length of projection are in G.P.

2

b.c a.b c.a
c b a

2 2 2
2 1

32

b c cos a b cos c a
cos

b ac

2
2 1 32

a c
cos cos cos

b

2
2 1 3 1 3

2 9 1
cos cos cos

9 2

1

5
12 ; 3 12

  1 + 3 = 
2

; 1 3 3

2
2

1
cos

2
  2 4
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7. Volume of parallopiped v2 = ˆˆ ˆa b c

v2 = 
2ˆˆ ˆa i c = 

ˆˆ ˆ ˆ ˆ ˆa.a a.i a.c
ˆˆ ˆ ˆˆ ˆb.a b.i b.c
ˆˆ ˆ ˆ ˆ ˆc.a c.i c.c

= 

1 1/3 1/ 3

1/ 3 1 1/ 3

1/ 3 1/3 1

 = 1(1–1/9) –
1 1 1
3 3 9

+ 
1 1 1
3 9 3

= 
8 1 2 1 2
9 3 9 3 9

= 
8 4
9 27

v2 =  
24 4 20

27 27

v = 
20
27

8. b (a.b)a (a.a)b (a.b)a a (b a)

here a b a (b a)

ABC = 90°

3 a b
tan 3

a b a   

a × ( b × a )
CB

A

3( a × b )

 = /3

 ABC  =  /2 : BAC = /6

 ACB  =  /3

9. For linearly dependent vectors

[P Q R] 0

1 1 1
4 3 4 0
1

 = 1,   can be any real number.

10.
ˆ ˆ ˆb c i j k

a '
2[a b c]

11. 1 2

(a b)bˆ ˆa (a b)b
| b |

2 1 2

(a b)b
a a a a

| b |

Thus, 1 2 2 2

(a b)b (a b)b
a a a

| b | | b |

2

(a b)(b a)
| b |

12. Given that a, b  and c  are non-coplanar. Thus,

[a  b  c] 0 ...(i)

Again a (b×c).(a×c) 0

or [(a . c)b (a . b)c] (a c) 0

or (a . c)[b a c] 0

or (a . c) 0

Hence, a  and c  are perpendicular (ii)

a (b c) (a c)b (a b)c

or [a (b c)] c 0

13. a b c

or a (a b) a c

or 2(a b)a | a | b a c

or
2

a a c
b

| a |
( a b )

14.
M

60°
B xA

F

E D
y

C

2i

AB is along the x-axis and BD is along the y-

axis. AB = 2i  AB = BC = CD = .........= 2

Form the  figure,  BM =  BC sin  60°

= 2 sin 60° = 3

 BD = 2 3 j

BC = BC cos 60° i + BC sin 60° j

= i  + 3 j

 CD BD BC = 2 3 j i 3 j

= î 3 j
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15. ˆ ˆ ˆ ˆAB 2i 3 j AC 5i 6 j

ˆ ˆAD 8i j AB OB OA

ˆ ˆ ˆ ˆ2i 3j OB i j

ˆ ˆOB 3i 4 j B 3,4

AC OC OA

ˆ ˆOC 6i 7 j  C (6, 7)

AD OD OA

OD  = ˆ ˆ9i 1 j  D (9, + 1)

Point B,C and D are collinear

D will satisfy equation of line BC.

Equation of BC

y – 4 = 
7 4

x 3
6 3

y – 4 = (x – 3)

x – y + 1 = 0

Put D in above equation

9 – (  + 1) +1 = 0

9 –  = 0 = 9

16. a . d 0 a d

[bcd] 0 (b c) d

d  is to a  and coplanar to b, c .

d (a (b c)) ...(1)

Now a (b c) (a . c)b (a . b) . c

0 . b c c

Now d c

ˆ ˆ ˆd (2i j 2k)

4 1 4 5d

=  = 5/3

Now 5 5ˆ ˆ ˆ ˆˆ ˆd (2i j 2k) ( 2i j 2k)
3 3

18.

A(a) 1
3 C(c)

B(b)

P

D(d)

3a c 2b 2d b d
4 4 2

Hence, line joining A and C intersects the line

joining B and D in 1 : 1.

19. Since x,y  and x y are linearly independent, we

have

20a – 15b = 15b – 12c = 12c – 20a = 0'

a b c
3 4 5

c2 = a2 + b2

Hence, ABC is right angled.
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20. Let a b c

a  is equally inclined to b  and d , where
ˆ ˆd j 2k .

a b a d
| a || b | | a || d |

b c .b b c d

5 5

ˆ ˆ ˆ ˆ ˆ ˆˆ2i j i j k 2i j

5

= 
ˆ ˆ ˆ ˆ ˆˆ ˆ2i j i j k j 2k

5

or (4 + 1) + (2–1) =  (1) + (–1+2)

or 4 = 0, i.e.,  = 0

ˆ ˆ ˆi j k
â

3

SECTION-II

1. Ans. 144

Given x + y + z = 20

Required solution  Total positive Integral
solution – (any two are equal) – (x = y = z not
possible)

Lit 3cases
19

2C x y z z 20 2y

19
2C 3 y 1,2,....,9

19
2C 3 9 171 27 144

2. Ans. 31

3. Ans. 2

R B C B

A (R B) A (C B)

 (A.B)R (A.R)B (A.B)C – (A.C)B

 (–38) R – O = (–38) C –19B

 
| B |

| R C | = 2

4. Ans.  6

Here a 4, b 4, c 2

and a. b c 0

a.b a.c 0 ..(i)

Similarly, b.c b.a 0 ..(ii)

c.a c.b 0 ..(iii)

Adding (i), (ii) and (iii), we get

2 a.b b.c c.a 0

| a b c | =

= 2 2 2| a | | b | | c | 2 a.b b.c c.a

= 2 2 2| a | | b | | c | = 16 16 4

| a b c | 6

5. Ans.  9

ˆâ, b  and ĉ  are unit vectors. Now

2 2 2ˆ ˆˆ ˆ ˆ ˆx | a b | | b c | | c a |

= ˆ ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ2 a a b b c c 2a b 2b c 2c a

= 6 – 2 ˆ ˆˆ ˆ ˆ ˆa b b c c a ..(i)

Also, ˆˆ ˆ| a b c | 0

or ˆ ˆˆ ˆ ˆ ˆa a b b c c  + 2 ˆ ˆˆ ˆ ˆ ˆa b b c c a 0

or 3 + 2 ˆ ˆˆ ˆ ˆ ˆa b b c c a 0

or 2 ˆ ˆˆ ˆ ˆ ˆa b b c c a 3

from (1) x  9
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