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PART 1 - PHYSICS
–I :  (  : 80)

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

(D)   ,  

,  

, 
  ,  %

  : +4 

;  : 0 

 : –1 ; 
1.  1 mm,  1 m,

 = 2 × 1011 N/m2] 
= /10  100 N  }  [

(A) 0.99998 mm (B) 0.99999 mm
(C) 0.99997 mm (D) 0.99995 mm

2.  R  ,   h
 ?   ]   T ;

 P0  , , 
 ABCD  ,

 }
 :-

(A) |2P0Rh + R2 gh – 2RT|    
2R

h
A

D

B

C

(B) |2P0Rh + R gh2 –  2RT|

(C) |P0 R2 + R gh2 – 2RT|

(D) |P0 R2 + R gh2 + 2RT|

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. A cylindrical wire of radius 1 mm, length 1 m,
Young’s modulus = 2 × 1011 N/m2, poisson’s
ratio = /10 is stretched by a force of 100 N.
Its radius will become :-
(A) 0.99998 mm (B) 0.99999 mm
(C) 0.99997 mm (D) 0.99995 mm

2. Water is filled up to a height h in a beaker of radius
R as shown in the figure. The density of water is

, the surface tension of water is T and the
atmospheric pressure is P0. Consider a vertical
section ABCD of the water column through a
diameter of the beaker. The force on water on one
side of this section by  water on the other side of
this section has magnitude :-

(A) |2P0Rh + R2 gh – 2RT|    2R

h
A

D

B

C

(B) |2P0Rh + R gh2 –  2RT|

(C) |P0 R2 + R gh2 – 2RT|

(D) |P0 R2 + R gh2 + 2RT|

TOPIC : Properties of Matter, Fluid Mechanics, Gravitation, Wave Optics (Nature of Light, Interference,

Diffraction and Polarisation) & Electromagnetic Waves
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3. The density of ice is x gm/cc, and that of water
is y gm/cc, What is the change in volume
(in  cc),  when  m gm of  ice  melts  ?
(A) m(y–x) (B) (y–x)/m
(C) mxy(x–y) (D) m(1/x–1/y)

4. Two non-reactive monoatomic ideal gases have
their molecular weights in the ratio 2 : 3. The ratio
of their pressures, when enclosed in a vessel kept
at a constant temperature, is 4 : 3. The ratio of
their densities is :-
(A)  1  :  4 (B)  1  :  2
(C)  6  :  9 (D)  8  :  9

5. Two moles of ideal helium gas are in a rubber

balloon at 30°C. The balloon is fully expandable

and can be assumed to required no energy in its

expansion. The temperature of the gas in the

balloon is slowly changed to 35°C. The amount

of heat required in raising the temperature is

nearly (Take : R = 8.31 J/mol.K)

(A)  62  J (B)  104  J

(C)  124  J (D)  208  J
6. A large open tank has two holes  in the wall. One

is a square hole of side L at a depth y from the top
and  the  other  is  a  circular  hole  of  radius   R  at  a
depth 4y from the top. When the tank is
completely filled with water, the quantities of
water flowing out per second from both holes  are
the same. Then, R is equal to:

(A) 
L

2
(B) 2 L

(C)  L (D) 
L

2
7. A wire suspended vertically from one of its ends

is stretched by attaching a weight of 200 N to the

lower end. The weight stretches the wire by 1mm.

Then the elastic energy stored in the wire :-

(A) 0.1 J (B) 0.2 J (C) 10 J (D) 20 J

3.  ? % x gm/cc,  y gm/cc 

 m  (cc ) ?

(A) m(y–x) (B) (y–x)/m

(C) mxy(x–y) (D) m(1/x–1/y)

4.  ,

2 : 3  , ; 

]  4 : 3  ?

 %&
(A)  1  :  4 (B)  1  :  2
(C)  6  :  9 (D)  8  :  9

5.  30°C

 [ ] ,

&/  35°C ] <+

 [

(R = 8.31 J/mol.K )

(A)  62  J (B)  104  J

(C)  124  J (D)  208  J

6.  [ =  ,

 L)  y  ,

 (  R)  4y

 ; = 

 R -

(A)  
L

2
(B) 2 L

(C)  L (D) 
L

2

7.  :  ,  200 N 

 [  ;  1  [

 :-

(A) 0.1 J (B) 0.2 J (C) 10 J (D) 20 J
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8. Surface tension of soap solution is 2 × 10–2 N/m.

The work done in producing a soap bubble of

radius 2 cm is :-

(A) 64  × 10–6 J (B) 32  × 10–6 J

(C) 16  × 10–6 J (D) 8  ×  10–6 J
9. Two soap bubbles of radii r1 and  r2 equal to

4 cm and 5 cm are touching each other over a
common surface S1S2 (shown in figure). Its radius
will be

S1

S2

4cm 5cm

(A) 4 cm (B) 20 cm (C) 5 cm (D)  4.5  cm
10. Diagram shows a jar filled with two non mixing

liquids 1 and 2 having densities 1 and 2

respectively. A solid ball, made of material of
density 3, is dropped in the jar. It comes to
equilibrium in the position shown in the figure.
Which of the following is true for 1, 2 and 3 ?

3

Liquid 1 1

2Liquid 2

(A) 3 < 1 < 2 (B) 1 < 3 < 2

(C) 1 < 2 < 3 (D) 1 > 3 > 2

11. In Y.D.S.E two slits are made one milimeter apart

and the screen is placed one metre away.

The fringe seperation when light of wavlength 500

nm is used is :-

(A)  5  ×  10–4 m (B) 2.5 × 10–3 m

(C)  2  ×  10–4 m (D) 10 ×10–4 m

12. If narrow slit of width 2 mm is illuminated by

monochromatic light of wavelength 500 nm, then

the distance between the first minima of both side

on  a  screen  at  a  distance  of  1  m is  :-

(A)  5  mm (B)  0.5  mm

(C) 1 mm (D)  10  mm

8.  ?  2 × 10–2 N/m 

2 

 :-
(A) 64  × 10–6 J (B) 32  × 10–6 J

(C) 16  × 10–6 J (D) 8  ×  10–6 J

9. ]  r1  r2 %
4 cm  5 cm ]  S1S2  ,

 ( )  :-
S1

S2

4cm 5cm

(A) 4 cm (B) 20 cm (C) 5 cm (D)  4.5  cm

10. = ;  1  2 ] 
% 1  2  ,  3 

 ;
 1, 2  3 , , ?

3

Liquid 1 1

2Liquid 2

(A) 3 < 1 < 2 (B) 1 < 3 < 2

(C) 1 < 2 < 3 (D) 1 > 3 > 2

11. /;  1 mm 

1 m  ;

500 nm   :-

(A)  5  ×  10–4 m (B) 2.5 × 10–3 m

(C)  2  ×  10–4 m (D) 10 ×10–4 m

12.  2 mm  ,  500 nm /
 , ]  1m 

 :-
(A)  5  mm (B)  0.5  mm

(C) 1 mm (D)  10  mm
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13. Resultant intensity at centre of screen due to two

coherent sources is I0. If sources are incoherent,

then intensity at the same point will be :-

(A) 4I0 (B) 2I0 (C) I0 (D)  I0/2

14. Two light waves of same intensity superpose at

point P with phase difference of /3. The resultant

intensity at point P will be ?

(A)  I0 (B) 2I0 (C) 3I0 (D) 4I0

15. Path difference between two light waves at a point

P for constructive interference will be :-

(A) 
1

n
2 (B) n

(C) 
1

n
2 (D) 

2
16. Two light wave of intensities I0 & 9I0 superpose at

a point to produce a resultant intensity of 7I0. Calculate
phase difference between light waves  :-

(A) 
2
3

(B)  2 (C) 
3

(D) 
3
2

17 In Y.D.S.E the ratio of intensity of maxima &
minima is 25 : 9. The ratio of slit width is :-

(A)  18  :  3 (B) 4 :  1

(C) 8 :  1 (D)  16  :  1

18. If the width of the slit is a, then the value of first
secondary maximum in single slit diffraction
pattern in given by :-

(A) asin  = 
2

(B) acos
3
2

(C) asin  = (D) asin  = 
3
2

19. In Y.D.S.E. using light of wavelength , intensity
of light at a point on the screen with path differnce

 is M unit. Calculate intensity of light at a point where
path difference is /3 is :-

(A) 
M
2

(B) 
M
4

(C) 
M
8

(D) 
M
16

13.  I0 

 ;
 :-

(A) 4I0 (B) 2I0 (C) I0 (D)  I0/2

14.  P ] ] /3

/;  P 

 ?

(A)  I0 (B) 2I0 (C) 3I0 (D) 4I0

15.  P
/;  :-

(A) 
1

n
2 (B) n

(C) 
1

n
2 (D) 

2
16.  I0  9I0 

 7I0 ;
 :-

(A) 
2
3

(B)  2 (C) 
3

(D) 
3
2

17
25 : 9  :-

(A)  18  :  3 (B) 4 :  1

(C) 8 :  1 (D)  16  :  1

18.  a ]  ,

 :-

(A) asin  = 
2

(B) acos
3
2

(C) asin  = (D) asin  = 
3
2

19. }& ]  /; ]

 M

/3 ]  :-

(A) 
M
2

(B) 
M
4

(C) 
M
8

(D) 
M
16
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20. Light of wavelength 6000Å is incident on a single
slit of width 0.3 mm. The angular position of first
minima will be :-

(A)  2  ×  10–3 rad (B)  3  ×  10–3 rad

(C) 1.8 × 10–3 rad (D)  6  ×  10–3 rad

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.

20. 6000Å /;  0.3 mm  ,
; 

 :-

(A)  2  ×  10–3 rad (B)  3  ×  10–3 rad

(C) 1.8 × 10–3 rad (D)  6  ×  10–3 rad

-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 ; 
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1. In order to establish an instantaneous displacement

current of 1 mA in the space between the plates of

2 F parallel plate capacitor, the rate of change of

potential difference is A × 102 Vs–1, then A is :-

2. A plane electromagnetic wave travels in vacuum

along z-direction. If the frequency of the wave is

40 MHz then its wavelength is __m

3. electric field associated with an electromagnnetic

wave in vacuum is given by

8 ˆE 40cos(kz 6 10 t)i  where  E,  z  and  t  are  in

volt per meter, meter and second respectively. The

value of wave vector k is  __m–1

4. The photon energy in units of eV for
electromagnetic waves of wavelength 2 cm is
A  ×  10–5, then value of A is :-

5. The amplitude of the magnetic field of a harmonic
electromagnetic wave in vacuum is
B0 = 510 nT. The amplitude of the electric field
part of the wave is ___N C–1

1. 2 F = /; 

1 mA  / ,

A × 102 Vs–1   

 A  &

2. ;  z-

 ;  40 MHz 

 __m

3. ;  { = 

8 ˆE 40cos(kz 6 10 t)i ,  ] 

E, z  t %  ,

 k  __m–1

4. 2 cm /; ; , eV 

 A × 10–5,  A  :-

5. ; ; { = 

B0 = 510 nT  { = 

___N C–1 
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PART 2 - CHEMISTRY
–I :  (  : 80)

 [   

  (A), (B), (C) 

(D)   ,  

,  

, 

  ,  %

  : +4 

;  : 0 

 : –1 ; 
1. CH3 – CH2 – O – CH2 – Cl 

 :
(A)  SN2
(B)  SN1
(C) SN1  SN2
(D) 

2. [;  ?

H2C=CH–CH2–OH HBr
excess

 

(A) CH –CH–CH –Br3 2

Br

(B) H2C=CH–CH2–Br

(C) CH –CH–CH –OH3 2

Br

(D) CH –CH–CH –OH3 2

OH

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. CH3 –  CH2 –  O  –  CH2 – Cl can undergo which
substitution reaction :
(A)  SN2 only
(B)  SN1 only
(C) SN1 as well as SN2
(D) None

2. What is the major product of the following
reaction?

H2C=CH–CH2–OH HBr
excess

 Product

(A) CH –CH–CH –Br3 2

Br

(B) H2C=CH–CH2–Br

(C) CH –CH–CH –OH3 2

Br

(D) CH –CH–CH –OH3 2

OH

TOPIC : Haloalkane, Aryl Halide (Substitution and Elimmination), Electrochemistry, Solution, Ores & Metallurgy
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3. Which solution has the highest vapour pressure ?
(A)  0.02  M NaCl  at  50°C
(B) 0.03 M sucrose at 15°C
(C) 0.005 M CaCl2 at 50°C
(D) 0.005 M CaCl2 at 25°C

4. An aqueous solution contain 3% and 1.8% by wt.
urea and glucose respectively. What is the freezing
point of solution ? (Kf = 1.86°C/m) :-
(A) –1.172°C (B) –2.27°C
(C) –1.5°C (D) none of these

5. If the elevation in boiling point of a solution of non
volatile, non-electrolytic and non-associating solute
in solvent (Kb = xK kg.mol–1) is y K, then the
depression in freezing point of solution of
same concentration would be : (Kf of the solvent
= zK kg.mol–1) -

(A) 
2xz

y (B) 
yz
x

(C) 
xz
y (D) 

yz
2x

6. The boiling point of an azeotropic mixture of water-
ethanol is less than that of both water and ethanol. Then-
(A) the mixture will show negative deviation from

Raoult's law
(B) the mixture will show positive deviation from

Raoult's law
(C) the mixture will show no deviation from

Raoult's law
(D) this mixture cannot be considered as true

solution
7. The vapour pressure of two pure liquids A and B, that form

an ideal solution are 100 and 900 torr respectively at
temperature T. This liquid solution of A and B is composed
of 1 mole of A and 1 mole of B. What will be the pressure,
when 1 mole of mixture has been vaporized ?
(A) 800 torr
(B) 500 torr
(C) 300 torr

(D) None of these

3.
(A) 0.02 M NaCl (50°C )
(B) 0.03 M  (15°C )
(C) 0.005 M CaCl2 (50°C )
(D)  0.005  M CaCl2 (25°C )

4. % 3% ] 1.8%  :
 (Kf = 1.86°C/m):-

(A) –1.172°C (B) –2.27°C

(C) –1.5°C (D) 

5. ; 
;  ,  (Kb = xK kg.mol–1) 

,  y K 
  :-

( , Kf = zK kg.mol–1)

(A) 
2xz

y (B) 
yz
x

(C) 
xz
y (D) 

yz
2x

6. &,  ,
 , :-

(A) 

(B)  /

(C) 

(D) 
7.  A  B  T

 A  B % 100  900 

A  B  1  A  1  B 

 1 

(A) 800 torr

(B) 500 torr

(C) 300 torr

(D) 
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8. A solution is one molar in each of NaCl, CdCl2,
ZnCl2 and PbCl2. To this, tin metal is added. Which
of the following is true ? Given :-

EºPb
2+/Pb =  –  0.126  V,  EºSn

2+/Sn = –0.136 V,

EºCd
2+/Cd = – 0.40 V, EºZn

2+/zn = – 0.763 V,

EºNa
+/Na = – 2.71 V,

(A) Sn can reduce Na+ to Na

(B) Sn can reduce Zn2+ to Zn

(C) Sn can reduce Cd2+ to Cd

(D) Sn can reduce Pb2+ to Pb

9. The oxidation potential of a hydrogen electrode
at pH = 10 is :-
(A) 0.0V (B) –0.059 V
(C) –0.591 V (D) 0.591 V

10. The same amount of current was passed for same
time through molten Al2O3 and molten NaCl. If
1.8 gm of aluminium is liberated in one cell, the
amount of sodium liberated in the other is :-
(Al  = 27,  Na = 23)
(A) 4.6 gm (B) 2.3 gm
(C) 8.0 gm (D) 3.6 gm

11. K
c for the reaction X3++ Y–  X + Y2+

is found to be 1018. The º
CellE  is :-

(A) 0.708 V (B) 0.177 V
(C) 0.088 V (D) 0.354 V

12. In an electroplating experiment m gm of silver is
deposited, when 4 amperes of current flows for 2
minutes. The amount (in gms) of silver deposited
by 6 amperes of current flowing for 40 sec. will
be:-

(A) 4m (B) m/2 (C) m/4 (D) 2m

13. Iron pyrites ore is concentrated by:-

(A) Froth floatation

(B) Electrolysis

(C) Roasting

(D) Magnetic separation

8.  NaCl, CdCl2, ZnCl2  PbCl2  ,
 /

 ?  :-

EºPb
2+/Pb =  –  0.126  V,  EºSn

2+/Sn = –0.136 V,

EºCd
2+/Cd = – 0.40 V, EºZn

2+/zn = – 0.763 V,

EºNa
+/Na = – 2.71 V,

(A) Sn, Na+  Na 

(B) Sn, Zn2+  Zn 

(C) Sn, Cd2+  Cd 

(D) Sn, Pb2+  Pb 

9.  pH = 10 
 :-

(A) 0.0V (B) –0.059 V
(C) –0.591 V (D) 0.591 V

10.  Al2O3  NaCl  /
;  ;  ,  1.8 gm, Al

 Na 
 :-

(Al  = 27, Na = 23)
(A) 4.6 gm (B) 2.3 gm
(C) 8.0 gm (D) 3.6 gm

11.  X3++ Y–  X  +  Y2+ , K
c 

1018  º
CellE   :-

(A) 0.708 V (B) 0.177 V
(C) 0.088 V (D) 0.354 V

12.  m  4

amperes  /  2 , 

6 amperes  /  40 sec , 

 (gm )  :-

(A) 4m (B) m/2 (C) m/4 (D) 2m

13

(A) >

(B)

(C)

(D) ; 
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14. Consider :–

(a) Copper blende = Cu2O

(b) Chromite = Magnetic separation.

(c) Bauxite = Al2O3.2H2O

(d) Liquation = Liquid metals e.g. Hg

Which is/are not correctly matched :–

(A) (a) only (B) (b) only

(C) (d) only (D)  (a)  &  (d)  both

15. Which of the following reaction is a part of Hall's
process :-
(A) Al2O3 + 2NaOH  2NaAlO2 +  H2O

(B) Fe2O3 +  2Al   2Fe  +  Al2O3

(C)  AlN  +  3H2O  Al(OH)3 +  NH3

(D)Al2O3.2H2O+2Na2CO3 2NaAlO2+CO2 +2H2O

16. Ag2S + NaCN A,  A  +  Zn   B
B  is  a  metal.  Hence  A  and  B  :-
(A) Na2 [Zn(CN)4], Zn
(B) Na[Ag(CN)2], Ag
(C) Na[Ag(CN)4], Ag
(D) Na3[Ag(CN)4], Ag

17. The following equation repreasents a method of
purification of nickel by :-
 Ni  (impure)  +  4CO  320K  Ni(CO)4

420K  Ni  (pure)  +  4CO
(A) Cupellation (B) Mond's process
(C) Van Arkel method (D) Zone refining

18. In the extraction of copper from pyrites, iron is
removed as:-
(A) FeSO4 (B) FeSiO3

(C) Fe3O4 (D) Fe2O3

19. Out of the following, which ores are calcinated
during extraction :-
(a) Copper pyrites
(b) Malachite
(c) Siderite
Correct answer is :-
(A)  a,  b,  c (B)  b,  c
(C)  Only  a (D) All

14. , :–

(a)  = Cu2O

(b)  = ; 
(c)  = Al2O3.2H2O

(d)  =  /  Hg

 :–

(A)  (a) (B)  (b)

(C)  (d) (D) (a)  (d) 

15.

:-
(A) Al2O3 + 2NaOH  2NaAlO2 +  H2O
(B) Fe2O3 +  2Al   2Fe  +  Al2O3

(C)  AlN  +  3H2O  Al(OH)3 +  NH3

(D)Al2O3.2H2O+2Na2CO3 2NaAlO2+CO2 +2H2O

16. Ag2S  +  NaCN  A;    A  +  Zn  B

B  / ] % A  B  %&
(A) Na2 [Zn(CN)4], Zn
(B) Na[Ag(CN)2], Ag
(C) Na[Ag(CN)4], Ag
(D) Na3[Ag(CN)4], Ag

17.  }  %&

Ni  ( )  +  4CO  
320K

 Ni(CO)4 

420K

Ni  ( ) + 4CO

(A) (B) 

(C) (D) 

18.  : :-

(A) FeSO4 (B) FeSiO3

(C) Fe3O4 (D) Fe2O3

19. ] 
:-

(a) 
(b) 
(c) 

:-
(A)  a,  b,  c (B)  b,  c
(C)  a (D) 
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20. Purification of Ge like semiconductor is done by

(A) Cyanide process

(B) Van arkel process

(C) Alumino thermite

(D) Zone refining

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.

20. Ge  }
 %&

(A) 
(B) 
(C) ; 
(D) ;  (Zone refining) 

-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 ; 
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1. C H6 6 A
Clemmesen
Reduction

CH    C    Cl
CH3

CH3

O

A Cl l3
B

CH    C    C3 l

O
A Cl l3

CNaCN
H SO2 4

DRed P + HI

H O3
E +

product E is contain, no. of C = x, no. of H = y
and  no.  of  O  =  z  then  sum of  x  +  y  +  z  is  :-

2. How many compound will give white PPT with

3Ag NO

(i) 

I

   (ii) 

I

       (iii) 

I

(iv) 
I

   (v) 
I

       (vi) I

(vii) IO (viii) I
O

(ix) 
I

(x) I

3. N.B.S  Possible number

of products.

4.

Cl1

Cl2

CH=CH–Cl3

C CH— 3

CH3

Cl4

Cl

At how many site Cl attacked by aqueous KOH.

5. Molar mass of major product :

O

Cl

(i) HBr
(ii)alc.KOH

1. C H6 6 A
Clemmesen
Reduction

CH    C    Cl
CH3

CH3

O

A Cl l3
B

CH    C    C3 l

O
A Cl l3

CNaCN
H SO2 4

DRed P + HI

H O3
E +

 E ] C [;  = x, H [;  = y 
O [;  = z  x + y + z   ;  :-

2. 3Ag NO   ;  :-

(i) 

I

   (ii) 

I

       (iii) 

I

(iv) 
I

   (v) 
I

       (vi) I

(vii) IO (viii) I
O

(ix) 
I

(x) I

3. N.B.S  
[;

4.

Cl1

Cl2

CH=CH–Cl3

C CH— 3

CH3

Cl4

Cl

; KOH  Cl 

5. [; 

O

Cl

(i) HBr
(ii)alc.KOH
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PART 3 - MATHEMATICS

–I :  (  : 80)

 [   

  (A), (B), (C) 

(D)   ,  

,  

, 

  ,  %

  : +4 

;  : 0 

 : –1 ; 

1.  
3 2isin

z
1 2isin

 ]  = ?

(A) 2n
3

(B) n
3

(C) n
3

(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. If 3 2isin
z

1 2isin
 will be purely imaginary.

If  = ?

(A) 2n
3

(B) n
3

(C) n
3

(D) None of these

TOPIC : Complex Numbers, Principle of Mathematical Induction & Three Dimensional Geometry
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2. If 
i

z 7 51
7

 then :

(A)
110 51

z ;arg(Z) tan
7 7

(B)
7 51

z ;arg(z)
7 2

(C)
51 7

z ;arg(z)
7 2

(D) 
7 51

z ;arg(z)
7 2

3. If z satisfies the inequality |z – 1 – 2i|  1
then :

(A) max (arg z) = 
2

(B) max (arg z) = 1 3
tan

4

(C) max (arg z) = 
4

(D) max (arg z) = 1 1
tan

2

4. If z1,  z2,  z3 are complex number such that

1 2 3

2 1 1
z z z  then points z1,  z2,  z3 and origin

are :

(A)collinear

(B) on the circle

(C) vertex of triangle with centroid at origin
(D)None of these

2.  
i

z 7 51
7

  :

(A)
110 51

z ;arg(Z) tan
7 7

(B)
7 51

z ;arg(z)
7 2

(C)
51 7

z ;arg(z)
7 2

(D) 
7 51

z ;arg(z)
7 2

3.  z  |z  –  1  –  2i|   1 
 :

(A) max (arg z) = 
2

(B) max (arg z) = 1 3
tan

4

(C) max (arg z) = 
4

(D) max (arg z) = 1 1
tan

2

4. z1, z2, z3 [;  
1 2 3

2 1 1
z z z  

 z1,  z2,  z3  :

(A) ;

(B) 

(C)

(D)
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5. in +  in  +  1 + in  +  2 +  in  +  3 ?  (n  I)

(A) 0 (B) 1

(C) –1 (D) i

6. Let  z1 &  z2 be non-zero complex number

satisfying the equation 2 2
1 1 2 2z 2z z 2z 0 , then

geometrical nature of the triangle whose vertices

are the origin & the points representing z1 &  z2

is :

(A)an isosceles right angle triangle

(B) an equilateral triangle

(C) an isosceles which is not right angled

(D) none of these

7. Let k

2k 2k
z cos isin ;k 1,2,....9

10 10  then

1 2 91 z 1 z ........... 1 z

10
 equals  ?

(A) 0 (B) 1

(C) 2 (D) 4

8. Projection of the line segment joining the points
(–1, 0, 3) and (2, 5, 1) on the line whose Dr's
are  6,  2,  3  :-

(A)
7

22
(B) 

22
7

(C) 
11
7

(D) 
7

11

9. Planes are drawn parallel to the co-ordinate planes
through the points (1, 2, 3) and (3, –4, –5), then the
lengths of the edges of the parallelopiped so formed are
:-

(A) 2, 6, 8 (B) 6, 8, 10

(C) 1, 2, 6 (D) 2,  6,  10

5. in +  in  +  1 + in  +  2 +  in  +  3 ?  (n  I)

(A) 0 (B) 1

(C) –1 (D) i

6.  z1  z2 ; [;

2 2
1 1 2 2z 2z z 2z 0 ] 

z1  z2 ;  :

(A)

(B)

(C)

(D) 

7.  k

2k 2k
z cos isin ;k 1,2,....9

10 10  

1 2 91 z 1 z ........... 1 z

10
  ?

(A) 0 (B) 1

(C) 2 (D) 4

8.  (–1, 0, 3)  (2, 5, 1) 
; 

6, 2, 3 ]  :-

(A)
7

22
(B) 

22
7

(C) 
11
7

(D) 
7

11

9.  (1, 2, 3)  (3, –4, –5) 

 [ ]  }

;  :-

(A)  2,  6,  8 (B) 6, 8, 10

(C)  1,  2,  6 (D) 2, 6, 10
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10. A square ABCD of diagonal 2a is folded along

the diagonal AC so that the planes DAC and BAC
are at right angles. The shortest distance between

DC and AB is :-

(A) 2 a (B) 2a / 3

(C) 2a / 5 (D) 
3

a
2

11. A straight line r a b  meets the plane r.n 0

at p. The position vector of p is :-

(A) 
a.n

a b
b.n

(B) 
b.n

a b
a.n

(C) 
a.n

a b
b.n

(D) None of these

12. If P is a point in space such that OP = 12 and OP

is inclined at angles of 45° and 60° with OX and

OY respectively then the position vector of P is :-

(A) ˆ ˆ ˆ6i 6 j 6 2k (B) ˆ ˆ ˆ6i 6 2 j 6k

(C) ˆ ˆ ˆ6 2i 6 j 6k (D) None of these

13. The lines r a (b c)  and r b µ(c a)  will

intersect if :-

(A) a c b c (B) a c b c

(C) b a c a (D) None of these

14. The reflection of the point A(1, 0, 0) in the line

x 1 y 1 z 10
2 3 8

 is :-

(A) (3, –4, –2) (B) (5, –8, –4)

(C) (1, –1, –10) (D) (2, –3, 8)

10.  ABCD  2a 

AC  DAC 

BAC ]  DC  AB /;  :-

(A) 2 a (B) 2a / 3

(C) 2a / 5 (D) 
3

a
2

11.  r a b   r.n 0   p 

 p  :-

(A) 
a.n

a b
b.n

(B) 
b.n

a b
a.n

(C) 
a.n

a b
b.n

(D) 

12.  ,  P  OP = 12 

OP ] OX  OY % 45°  60° 

]  P  :-

(A) ˆ ˆ ˆ6i 6 j 6 2k (B) ˆ ˆ ˆ6i 6 2 j 6k

(C) ˆ ˆ ˆ6 2i 6 j 6k (D) 

13.  r a (b c)   r b µ(c a)  

 :-

(A) a c b c (B) a c b c

(C) b a c a (D) 

14.  A(1, 0, 0)    
x 1 y 1 z 10

2 3 8
 

 :-

(A) (3, –4, –2) (B) (5, –8, –4)

(C) (1, –1, –10) (D) (2, –3, 8)
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15. A point P(x, y, z) lies on the line joining points
A(1, 2, 3) and B(2, 10, 1). If x-coordinate of the
point P is –1, then :-

(A) y = –14, z = 7 (B) y = 7, z = –14

(C) y = –1, z = –1 (D) None of these

16. Two point (1, –1, 1) and (–2, 0, 5) with respect to
the plane 2x + 3y – z + 7 = 0 lies on

(A) opposite side (B) same side

(C) on the plane (D) None of these

17. The equation of the plane through the line

x + y + z + 3 = 0 = 2x – y + 3z + 1 and parallel to

the line 
x y z
1 2 3

 is

(A) x – 5y + 3z = 7 (B) x – 5y + 3z = –7

(C) x + 5y + 3z = 7 (D) x + 5y + 3z = –7

18. The line 
x 3 y 2 z 1

3 2 1
 and the plane

4x + 5y + 3z – 5 = 0 intersect at a point :-

(A) (3, 1, –2) (B) (3, –2, 1)

(C) (2, –1, 3) (D) (–1, –2, –3)

19. Find the eq. of plane containing the lines

L1 : 2

x 1 y 1 z x 1 y 1 z
& L :

2 2 2 5 2 2

(A) x + z = 2 (B) x – y + z = 1

(C) y – z + 1 = 0 (D) None of these

20. Direction ratios of normal to the plane which
passes through the point (1, 0, 0) and (0, 1, 0)

which makes angle 
4

 which x + y = 3 are :-

(A) 1,  1,  2 (B) 2 ,  1, 1

(C) 1, 2 ,  1 (D) 1, 1, 2

15.  P(x, y, z)  A(1, 2, 3) 
B(2, 10, 1)   P 
x-  –1  :-

(A) y = –14, z = 7 (B) y = 7, z = –14

(C) y = –1, z = –1 (D) 

16.  (1, –1, 1)  (–2, 0, 5)  2x+3y–z+7 = 0 

(A) (B) 

(C) (D) 

17. x + y + z + 3 = 0 = 2x – y + 3z + 1 

 
x y z
1 2 3

  –

(A) x – 5y + 3z = 7 (B) x – 5y + 3z = –7

(C) x + 5y + 3z = 7 (D) x + 5y + 3z = –7

18.  
x 3 y 2 z 1

3 2 1
 

 4x + 5y + 3z – 5 = 0  :-

(A) (3, 1, –2) (B) (3, –2, 1)

(C) (2, –1, 3) (D) (–1, –2, –3)

19.

L1: 2

x 1 y 1 z x 1 y 1 z
L :

2 2 2 5 2 2
 &

(A) x + z = 2 (B) x – y + z = 1

(C) y – z + 1 = 0 (D) 

20.  (1, 0, 0)

 (0, 1, 0)  x + y = 3  
4

]  :-

(A) 1,  1,  2 (B) 2 ,  1, 1

(C) 1, 2 ,  1 (D) 1, 1, 2
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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. If 1, 1, 2 ....., 2008 are (2009)th roots of unity,

then the value of 
2008

r 2009 r
r 1

r  equal :

-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.  1, 1, 2 ....., 2008  (2009) 

2008

r 2009 r
r 1

r   :
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2. If z1 & 1z  represent adjacent vertices of a regular

polygon of n side with centre at the orgin & if

1

1

Im z
2 1

Rez  then value of n is equal to :

3. The length of the shortest distance between the

lines ˆ ˆ ˆ ˆˆ ˆr 3i 5 j 7k (i 2 j k)  and

ˆ ˆ ˆ ˆˆ ˆr i j k µ(7i 6 j k) is  'd'  then  d2 equals

4. The projection of line joining (3, 4, 5) and (4, 6, 3)

on the line joining (–1, 2, 4) and (1, 0, 5) is 
k
3

then 'k' equals.

5. The distance of the point (1, –2, 3) from the plane
x – y + z = 5 measured parallel to the line whose
direction cosines are proportional to
2, 3, –6 is :

2.  z1  1z , n

]   ;

1

1

Im z
2 1

Rez
  n  :

3.  ˆ ˆ ˆ ˆˆ ˆr 3i 5 j 7k (i 2 j k)  

ˆ ˆ ˆ ˆˆ ˆr i j k µ(7i 6 j k)  /;  'd' ]

 d2 

4.  (3, 4, 5)  (4, 6, 3) 

 (–1, 2, 4)  (1, 0, 5) 

 
k
3  ]  'k' 

5.  (1, –2, 3)  x – y + z = 5 

 2, 3, –6  :-

Note : In case of any Correction in the test paper, please mail to dlpcorrections@allen.ac.in within 2 days along with Paper code and Your Form
No.

% ; =  Correction  Paper code ,  Form No.  2  dlpcorrections@allen.ac.in   mail
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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 # 10

03-11-2019

Test Type : Unit Test # 08

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. D B D D D D A A B B
Q. 11 12 13 14 15 16 17 18 19 20
A. A B D C B A D D B A
Q. 1 2 3 4 5
A. 5 7.5 2 6.2 153

SECTION-II

SECTION-I

PART-1 : PHYSICS
SECTION-I

3. m = volume × density
Mass remains constant.

Vice × ice = Vwater × water

ice ice
water

water

V m
V

y

ice water

m m 1 1
V V V m

x y x y

4. PM 

1

2

2 4
3 3

1

2

8
9

5. Q = n.Cp.dT = 5
2 8.3 5

2
 = 208 J

8. 31 1
U F 200 10 0.1J

2 2
l=

9. W = 8 R2T = 8 ×  × (2 × 10–2)2 × 2 × 10–2

= 64  ×  10–6 J
10. As liq. 1 is above liq. 2

1 < 2

As the body is fluating between the layer of liq.
1 & liq.2

3 > 1 & 3 < 2

Hence, 1 < 3 < 2

11.
D

B
d

, D  =  1, d  =  1  ×  10–3 m

500 × 10–9 m , 
7

3

1 5 10
1 10

 = 5 × 10–4 m

Q. 1 2 3 4 5 6 7 8 9 10
A. C A C A B B C D D A
Q. 11 12 13 14 15 16 17 18 19 20
A. D B A D D B B B B D
Q. 1 2 3 4 5
A. 33 5 6 3 94

SECTION-II

SECTION-I

Q. 1 2 3 4 5 6 7 8 9 10
A. C C A B A A B B A B
Q. 11 12 13 14 15 16 17 18 19 20
A. C C B B A A A B C D
Q. 1 2 3 4 5
A. –2009 8 116 4 1

SECTION-II

SECTION-I
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12. a  =  2mm =  2  ×  10–3m,    =  500  ×  10–9 m

D = 1m

distance b/w first minima on both side

x = 
2 D

a

9

3

2 500 10 1
x

2 10
 =  5  ×  10–4m = 0.5mm

13. Coherent sources

Let amplitude due to single wave = A

and intensity due to single = I

at center  Imax =   (A  +  A)2 = 4A2

I0 = 4I   I = 0I
4 (  I  = A2)

for incoherent sources IR =  I1 +  I2 = I  + I

    = 0 0I I
4 4

 ,    0
R

I
I

2

14. I1 =  I2 =  I0,     = /3

IR = I1 +  I2 + 1 22 I ,  I  cos

IR = I0 + I0 + 0 02 I ,  I cos /3

IR = 3I0

16. I1 =  I0,   I2 = 9I0,    IR = 7I0,  =  ?

IR =  I1+ I2 + 1 22 I I cos

0 = I0 +  9I0 + 0 02 I 9I  cos

cos = –1/2    = 120º  
2
3

17 intensity  with of the slit

max

min

I
I

 = 
25
9

  
2

1 2
2

1 2

(A A )
(A – A )

=
25
9

1 2

1 2

A A
A – A

 = 
5
3

2A1 =  8A2  1

2

A
A

 = 
4
1

or 1

2

I
I

 = 
2
1
2
2

A
A

 = 
16
1

  1

2

W
W

 = 
16
1

18. For maxima

a sin n =  (2n  +  1) 2
for  1st maxima      n  =  1

 a  sin  = 
3
2

19. I = 

2 2
M M M M 2

2 cos
4 4 4 4 3

I = 
M M

1 1 1
4 4

20. dsin  =  n   0.3 × 10–3 sin  =  6000  ×  10–10

   sin  = 
10

4

6000 10
3 10

 = 2 × 10–3

SECTION-II

1. ID = 1mA 10–3 A;C = 2 F = 2 × 10–6 F

ID = IC = 
d
dt

 (CV) = C 
dv
dt

Therefore, 
–3

1D
6

IdV 10 500Vs
dt C 2 10

Therefore, applying a varying potential
difference of 500 Vs–1 would produce a
displacement current of desired value.

2. Wavelength, 
8 1

6 1

c 3 10 ms 7.5m
40 10 s

3. Compare the given equation with

E = E0 cos(kz – t)

We get,  w = 6 × 108 s–1

Wave vector, k = 1
18

18

m2
sm103

s106
c

4. As E = 
34 8

24
2

hc 6.6 10 3 10
9.9 10 J

2 10

eV102.6eV
106.1

109.9 5
19

24
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PART-2 : CHEMISTRY
SECTION-I

1. CH3 – CH2 –  O  –  CH3 – Cl

SN1 /  SN2 both

SN1 3 2 2CH – CH – O– CH  stablised by

backbonding

SN2 due to –I effect of CH3CH2O
–

2.

CH=CH–CH–OH2 2
H CH =CH–CH2 2

Br CH =CH–CH2 2

Br
H-Br

CH –CH–CH3 2

Br Br

3. For high v. pr. concentration of solute should be
low and temperature should be high.

4. 1 2
f f

solvent

n n
T K 1000

W
;

f

3 1.8
60 180T 1.86 1000

95.2   1.172

T°
f –  Tf = 1.172°C; Tf = –1.172°C

5.
b b

f f

T K m
T K m

f

y x m
T z m

f
y z

T
x

7. Let  nB mole of B present in 1 mole of mixture

that has been vaporized. Thus, B
B

n
y

1

Mole fraction of B in the remaining liquid phase

will be B
B

1 n
x

1

T
B

B T

P P
x

P P ...(1)

[  P = P°
T + (P°

B –  P°
T)xB]

and B B B
B

P P x
y

P P
...(2)

After substitution of values of xB and yB in (1) and
(2)

we get 1  –  nB = 
T

B T

P P
P P ...(3)

and B B
B

(1 n )P
n

P
...(4)

or
B

B
B

P
n

P P so B T

B B T

P P P
1

P P P P

B TP P .P 100 900   300 torr

9. H2  2H+ +  2e–

º 2
oxi oxi

0.059
E E log[H ]

2

= 0 – 0.03 log (10–10)2

= 0.591 V
10. Al    Na

1

1

w
E  = 

2

2

w
E

1.8
9

 = 2w
23

11. 0
cell

0.059
E log k

n

= 
0.059

3
log 1018

= 0.354 V
12. w It

1 1 1

2 2 2

w I t
w I t

2

m 4 120
w 6 40

2

m
w

2
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13. Froth floatation process is usedfor sulphide ores.

14. Copper blende = Cu2S

Liquation = Sn, Pb

15. Hall  process  :

Na2CO3 is used for leaching.

16. Ag2S +  NaCl  Na2(Ag(CN)2) Zn Ag

17. Mond's process for Ni.

18. FeO + SiO2 FeSiO2 (slag).

19. Calcination is used for

Carbonate, Hydroxide and Hydrated ore.

20. Zone refining issued Ge, Si, Ga.

SECTION-II

3.

N.B.S
Allylic substitution

Br BrBr

GI (GI)=2
n=2

Br

Number of SI = 22 = 4

Total product = 4 + 2 = 6

4. 3º halide is most suscepetible by the attack of
aq. KOH.

5.
Cl

O

(1) HBr
Cl

O

Br alc
KOH

O

Tauto

HO

PART-3 : MATHEMATICS

SECTION-I

1. in(  1  + i  + i2 + i3)  =  0

2.

2

1 1

2 2

z 2z
2 0

z z  
z2

|z |2|z |2

2  |z |2
z =(1 i)z1 2+O

Let 
1

2

z
z  = t

So t2 –  2t  + 2 = 0

2 4 8
t 1 i

2

z1 = (1 + i)z2

So triangle is right angle isosceles triangle

7.
2k

i
10

kz e

z10 – 1 = (z – 1) (z – z1) (z – z2) ...... (z – z9)

10 1

1 2 9z 1 z 1

z
lim lim(z z )(z z )......(z z )

z 1

10 = (1 – z1)(1 – z2) ....... (1 – z9)

1 2 91 z 1 z ........... 1 z
1

10

8.
6(3) 2(5) 3( 2) 22

736 4 9

10.

Let ABCD be above square when folded about
AC  co-ordinates  will  be  D(0,  0,  a),  C(a,  0,  0),
B(0, –a, 0), A(-a, 0, 0)

Equation of DC : 
x y z a
a 0 a

Equation of AB : 
x a y z

a a 0

Shortest distance = 
2a

3
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11. A straight line r a b  meets the plane r.n 0

in p for which  is given by

(a b).n 0

a.n

b.n

Thus the position vector of p is

a.n
r a b

b.n
[Putting value of  in r a b ]

12. Let , m, n be the DC's of OP

Given  = cos45° = 
1

2
,  m = cos60° = 

1
2

Now 2 + m2 + n2 = 1

n = 
1
2

ˆ ˆ ˆr | r | ( i mj nk)

1 1 1ˆ ˆ ˆ12 i j k
2 22

ˆ ˆ ˆ6 2i 6 j 6k

13. The lines r a (b*c) ...(i)

and   r b µ(c a) ...(ii)

pass through points a  and b  respectively and

are parallel to vectors b c  and c a

respectively

(i) & (ii) intersect if a b,  b × c  and c × a

are coplaner and so

(a b).{(b c) (c a)} 0

(a b).{(b c a)c (b c c)a} 0

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

a c b c 0

a c b c

14. Given line

x 1 y 1 z 10
2 3 8

Any point on this line is

P(2r + 1, –3r – 1, 8r – 10)

dr's of AP are 2r, –3r –1, 8r – 10

Now AP is perpendicular to the given line if

2(2r) – 3(–3r –1) + 8(8r – 10) = 0

77r – 77 = 0

  r = 1

Co-ordinates of foot of perpendicular from
A

on the line are (3, –4, –2)

Let B(a, b, c) be the reflection of A in the given
line then P is the mid point of AB

a 1 b c
3,  4,  2

2 2 2

a = 5, b = –8, c = –4

Co-ordinate reqd. point are (5, –8, –4)

15. Let the point P divides the line segment AB in 
: 1 then

2 1 10 2 3
P ,  ,  

1 1 1

if
2 1

1
 = –1

  = 
2
3

2
10 2

3
y 14

2
1

3

2
3

3z 7
2

1
3
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16. For P(1, –1, 1)

T1 = 2(1) + 3(–1) – 1 + 7

T1 > 0

For Q(–2, 0, 5)

T2 = 2(–2) + 3(0) – 5 + 7

T2 < 0

T1 &  T2 are of opposite sign

So P(1, –1, 1) and Q(–2, 0, 5)

lie on opposite sides of the plane

17. Any plane through the given line

(2x – y + 3z + 1) + (x + y + z + 3) = 0

If this plane is parallel to the line

x y z
1 2 3

, then the normal to plane is also

Perpendicular to above line

(2 + )1 + (  – 1)2 + (3 + )3 = 0

 = 
3
2

So reqd. plane is

x – 5y + 3z – 7 = 0

18. Any point on the line

x 3 y 2 z 1
3 2 1

 is

(3r – 3, –2r + 2, r – 1)

This lies on the plane 4x + 5y + 3z – 5 = 0

5r – 10 = 0

r = 2

required point is (6 – 3, –4 + 2, 2 – 1)

 (3, –2, 1)

19. eq of plane 

1 1 1

1 1 1

2 2 2

x x y y z z

a b c

a b c
= 0

x 1 y 1 z

2 2 2

5 2 2

= 0

–(y+1) (–6) + z(–6) = 0 y – z + 1 = 0

20. Equation of plane in intercept form is

x y z
1

1 1 c

dr's of normal are 1, 1, 
1
c

dr's of x + y = 3 is (1, 1, 0)

cos 

2

1
1.1 1.1 0.

c
4 1

1 1 1 1 0
c

2

1 2
2

2 1
2

c

2

1 1
2 4  c

c 2

dr's of normal are 1, 1, 2

SECTION-II

1.
2008

r 2009 r
r 1

r

= 1 2008 2 2007 2008 11[ ] 2[ ] ... 2008[ ]

= 2009[ 1 + 2 + 3 + ......+ 2008] = – 2009

2.

= /n

z1

Let z1 = x1 + iy1

1 1y
tan tan 2 1

n x

n 8
n = 8
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3. Taking
1

ˆ ˆ ˆa 3i 5 j 7k

1
ˆ ˆ ˆb i 2 j k

2
ˆ ˆ ˆa i j k

2
ˆ ˆ ˆb 7i 6 j k

1 2
ˆ ˆ ˆ| b b | | 4i 6 j 8k |  = 116

and 2 1 1 2(a a ) (b b ) 116

Length of shortest distance = 2 1 1 2

1 2

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

= 
116

116

d = 116

4. dr's of line joining (–1, 2, 4) and (1, 0, 5) are

<1 +1, 0 – 2, 5 – 4>

i.e. <2, – 2, 1>

dc's  of  this  line  are

2 2 1
,  ,  

4 4 1 4 4 1 4 4 1

i.e.
2 2 1

,  – ,  
3 3 3

Reqd. projection

= | (x2 –  x1) + m(y2 –  y1) + n(z2 –  z1)|

= 
2 2 1

(4 3) (6 4) (3 5)
3 3 3

= 
2 4 2
3 3 3  = 

4
3

 
k 4
3 3

then k = 4.

5. Equation of line through (1, –2, 3)

parallel to the direction with dr's 2, 3, –6 is

x 1 y 2 z 3
r(Let)

2 3 6

Any point on it is (2r + 1, 3r – 2, 3 – 6r)

This point lie on the plane x – y + z = 5

if 2r + 1 – 3r + 2 + 3 – 6r = 5

i.e. if r = 1/7

Point is 
9 11 15

,  ,  
7 7 7

distance between 
9 11 15

,  ,  
7 7 7  and (1, –2, 3)

is = 
49
7

 = 1 .
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