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PART-A PHYSICS 
 

 

1.(3)   

         

       

      velocity at  is   

2.(3) Consider force on A due to B  

    

        

 Since A is in equilibrium, force on it due to changed sphere,  (magnitude) 
 So, electric field at distance a from centre  

    

 If  result for electric field is   

 So, assuming   

    

         

 But the result was only valid for   
  The point is inside the sphere and   
 Let electric field inside the sphere at distance r from centre be E, then by gauss law  

    

    

 Also       

    

 Comparing with      
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3.(4)  

  and   

       

4.(2)     … (1) 

   … (2) 

 From (1) and (2) 

    

      or 99°C 

    = 310 K or 37°C 

5.(1) Coordinates of the masses :  
    

    

   

   

 Coordinates of CM :   

6.(1)   

 Molecules in shell element of radii r and   

      

 Total molecules   

     

 Put          

      

     

      
 

7.(4)     

 cm 
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8.(4) Let initially, there are n nuclei of each type.  

   

   
 At  minutes, 

  and   

 Ratio of decayed numbers     

9.(1)  

 Strain   

   

     

 

10.(1)  

  

   

11.(3)   

     

   

   

   

12.(3)   
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13.(4)   

        

 Hence   
    

14.(1)   

          

15.(1) Ammeter 

   
   (1)     

Voltmeter 
   (2) 

     (3) 

   

   
Dividing 

       

 From (1)    

 From (3)    

     

16.(4)   

         So,     

 

17.(4)     
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18.(4)   (Resonance column exp.) 
     
    

19.(3) Spring first     

 or         

 and   

    

        

20.(4)  (A)    (B) 
      

      

     

      

21.(4) Direction of propagation + z-axis 

   

 So only choice option (4) 

22.(3)   

   

      

23.(3)   

     

   minutes 
24.(4)   

     

   

     

 This current will be divided  
    

    

     
 So current through Zener = 3.5 mA 
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25.(2)    

        

 Snell’s law 

         

      

 This is maximum  so   

26.(3) Terminal velocity for sphere of radius r 

   

   

       

27.(4) L.S.B     

 So   

 Modulation index   

28.(4) Two angles of projection are   
 Range is equal   

    

29.(4)  

 In series, potential difference across C1 is    

  Potential difference across  

  Charge  
30.(4) 
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PART-B CHEMISTRY 

1.(1) Energy of 2s orbital   

    &   
 hence the force of attraction of the K nuclei at 2s electrons will be stronger than that of Na nuclei.  
 

2.(2)  

  

3.(2)  

  

4.(2)  

  

  

 pH of the buffer = 12 
 pOH = 2,  

  

  

 

5.(1)  

6.(2)  

  
 

2
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7.(1) Mo and W have nearly same atomic radii due to lanthanide contraction. 
 

8.(2)  

  
 3, 5-dimethyl-4-propyl hept-1-en-6-yne. 
 

9.(4) EDTA is used to remove lead poisoning by formation of stable Pb(EDTA) 2– complex.  
 

10.(1) Primary pollutant in the photochemical smog: NO2 and Hydrocarbons.  
Secondary pollutant in the photochemical smog: Ozone and acrolein (PAN).  

 

11.(2) The osmotic pressure of the colloidal solutions is generally LOWER than a true solution of same. 
Concentration due to chances of association of the particles. 

 

12.(2) If  

13.(4) In Vinyl Halides  the strength of the bond (b) is very high due to delocalisation such that 
the Vinyl carbocation is highly unstable. 

14.(2)  

  
Dihedral angle  

15.(4) C – C bond length will be maximum in diamond due to  Hybrid state of the carbon atoms.  

16.(3) Rate of disappearance of    

 Rate of formation of (rate of disappearance of N2O5)  

17.(2)  
  osmotic pressure of urea solution.  
  osmotic pressure of glucose solution. 
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18.(2)  

  

  

  

19.(4)  

  
20.(3) Nuclear charge : Be < B 

 First ionization energy : Be > B (due to higher stability of  configuration over ) 
  

21.(4) No. of ions HCOOHaq    >  C6H5COOH    >  CH3COOHaq. 

          (A)                    (C)                       (B) 
 Conductivity   no. of ions. 
  A > C > B  
 

22.(3)  

  
23.(2)  
 

24.(2)  [Hall-Heroult’s process] 

  
25.(1)  

  

 (   is less soluble than in aqueous medium)  
 

26.(4)  

 (Molar ratio of C & H in Hydrocarbon) 

  

  

   

Hence, 25 g of the Hydrocarbon have 24 g of the Carbon and 1 g of the Hydrogen 
 
27.(4)  

(g) 2(g) 2(g) P C2NO N O , n 0 (K K )+ D = =
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=
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=
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 (Lithium nitrate) 
  
28.(3)   
    
  
29.(1) Glycogen is NOT similar in structure to amylose which is a straight chain polymer. It shows similarity 

with amylopectin in its structure with higher number of branches. Glycogen is generally found in animal 
cells and also in some yeast and fungi. It only have linkages between the monomeric units. 

 
30.(4) Simple cubic = 1 
 B. C. C. = 2 
 F.C.C. = 4 ratio  1 : 2 : 4  
 
 

PART-C MATHEMATICS 
 

1.(4)   

      

 

2.(2)   

3.(2)   

       

 

4.(4) ,    

      

   

   

  

   
 
5.(1) Normal to plane :   
 Equation of plane is   

   

6.(1)   
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    Not satisfying option (1)  
  

7.(2)   

   

         

        

   

   

     
 

8.(3)   

  ,    

9.(4)     

       

       

  

   

  ,   
 

10.(1)  ,     

       is a root of       

             

 =  =  =   
 
11.(4)   
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 Expectation   =   
 

13.(2)   

   
   
   
 

14.(4)   

  

     
 

15.(1,3)  

  
   
   
 

16.(2)  

   
 

17.(3)   

   
   
   
   
 

18.(1)      

19.(3)   
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20.(1)   

   

   

   
 

21.(4)   

   

   

   

   
   
  ,     
 

22.(2)  

 P(0 failure + 1 failure) =  =   
 

23.(3)  
 

24.(3)  

  

  Constant term in expansion of   

 Coefficient of  in the expansion of =  

 Term independent of x =  
 

25.(2)  

 Centroid =  

26.(2)  

      

2

( 1)( 2)( 3) 1 1lim
( 4)( 2) 2 2®

- - - -
= =

- - -x

x x x
x x

sin( )
sin( )

+a
-aò
x dx
x

-a = Þ = +ax t x t
sin( 2 )
sin
+ a

ò
t dt
t

cos(2 ) sin 2 ln | sin |a + a +t t c

5,= =boys n girls

1 2
2 1

boys girls

5 5
1 2 2 1 1750´ + ´ =n nC C C C

5 ( 1) 10 1750
2
-

+ =
n n n

2 4 700- + =n n n
2 3 700+ =n n
( 28)( 25) 0+ - =n n 25=n

4 1( ) , ( )
5 5

= =P s P f

50 49
50

1
4 4 1
5 5 5

Cæ ö æ ö æ ö+ ´ ´ç ÷ ç ÷ ç ÷
è ø è ø è ø

494 4 10
5 5
æ ö æ ö+ç ÷ ç ÷
è ø è ø

494 54
5 5
æ ö æ ö= ç ÷ ç ÷
è ø è ø

~( (~ ))®p q ~ (~ ~ )º Úp q ( )º Ùp q

68
2

2
1 32
60 81
æ ö æ ö- -ç ÷ ç ÷ç ÷ è øè ø

x x
x

6 2 6
1 2 2

3(2 )
r

r
rT C x

x
-

+
æ ö= -ç ÷
è ø

6 6 12 42 ( 3)- -= -r r r
rC x

6
2

2
32æ ö-ç ÷

è ø
x

x
6 3 3
2 2 ( 3)C= -

8-x
6

2
2
32æ ö-ç ÷

è ø
x

x
6 5
5 (2)( 3)C -

6 3 3 6 5
3 52 ( 3) 2 3
60 81
´ - ´ ´

= +
C C 72 6 6 36- + ´ = -

1 , 2
3
æ ö
ç ÷
è ø

30 1
3

h
h
-

=

3 30 3h h- =



Vidyamandir Classes 
  

VMC | JEE Mains-2019 15 Solutions | Evening Session 
 

   
 

27.(4)  
   

      

      
        and  is not identically sum integer 
 

28.(1)     

          has equal roots   

          

 Common tangent   

29.(4)  and   intersect at (2, –1) and (3, 0) 

 ,   equations of tangent is  ,   

 Hence point of intersection   

 30.(3)  

  

  
     
         ,                
 
 

30 3 30 3( 3 1) 45(3 3)
2( 3 1)

h +
= = = +

-

[sin ] [ cos ] 0q + - q =x y
[cot ] 0q + =x y

2,
2 3
p pæ öqÎç ÷

è ø

7,
6
pæ öqÎ pç ÷

è ø
0 0 0+ =x y 0 0- + =x y

0- + =x y [cot ] 0q + =x y [cot ]q

2 16=y x 4= -xy
4æ ö= +ç ÷

è ø
y mx

m
4 4æ ö+ = -ç ÷

è ø
x mx

m
Þ 2 4 4 0+ + =mx x

m
( 0)=D

2
16 16 0- =m
m

Þ 1=m

4= +y x
2( 2) 1= - -y x 3- =x y

2
0

=

=
x

dy
dx 3

2
=

=
x

dy
dx

1 0+ =y 2( 3)= -y x

5 , 1
2

æ ö-ç ÷
è ø

2 2 1
2
z n i
z n
-

= -
+

(2 ) 20 (2 1)
(2 ) (20)
x n i i
x n i
- +

= -
+ +

(2 ) 20 (2 1)(2 20)x n i i x n i- + = - + + (2 ) 40 (4 2 ) 20x n x n i i= - + - + + -
2 40 2x n x n- - - = - 20 (4 2 20)x n= + -
4 40n = - Þ 10n = - 20 60 2= - + x Þ 2 80=x Þ 40=x


