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A. General Instructions 
 

1.            Attempt ALL the questions. Answers have to be marked on the OMR sheets.  

 

 

2.  The Test Booklet consists of 75 questions. The maximum marks are 300. 

 

 

3.  There are three parts in the question paper. Part-I consisting of Chemistry, Part-II consisting of 

Physics &Part-III consisting of Mathematics. Each question is allotted 4 (four) marks for correct 

response. 

 

4.  Marking Scheme for All Two Parts: 
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Section – 2 PHYSICS 
1.  Two boats A and B move away from buoy anchored at the middle of a river along mutually perpendicular 

straight lines. The boat A moves along the river and the boat B across the river. Having moved off an equal 
distance from the buoy, the boats returned. Find the ratio tA /tB , where tA  and tB  are the time of motion 
of the boats A and B respectively, if the velocity of each boat with respect to water is 2 times greater than 
the stream velocity. 

(A) 2/ 3 (B)  3/2 (C) 1  (D) 1/ 3 
 

2.  A massive platform of mass M is moving horizontally with speed v = 6 m/s. at t = 0, a body of mass m  
(m << M) is gently placed on the platform.  
If coefficient of friction between the body and platform is μ = 0.3 and g = 10 m/s2, then 
(A) The body covers a distance of 3 m on the platform in the direction opposite to the motion of platform. 
(B) The body covers a distance of 3 m on the platform in the direction of motion of the platform before 
coming to rest. 
(C) The body covers a distance of 6 m on the platform in the direction opposite to themotion of platform. 
(D) The body covers a distance of 6 m on the platform in the direction of motion of the platform before 
coming to rest. 
 

3.  A block is suspended vertically by an ideal spring of force constant K. If the block is pulled down by 
applying a constant force F and if maximum displacement of the block from its initial position of rest is δ, 
then 

(A) 
F

K
< 𝛿 <

2F

K
  (B) δ =

2F

K
   

(C) δ =
F

K
  (D) increase in potential energy of the spring is 

1

2
Kδ2 

 

4.  A ball strikes a wall with a velocity u   at an angle θ with the normal to the wall surface and rebounds from it 
at an angle β with the surface. Then: 

(A)  θ + β > 90°, if the wall is smooth(B) if the wall is smooth, coefficient of restitution = 
tan β

cot θ
 

(C) if wall is smooth, coefficient of restitution <
tan β

cot θ
(D) none of the above 

 

5.  A uniform rod AB of mass m and length ℓ is at rest on a smooth horizontal surface. A horizontal impulse P 
is applied to the end B perpendicular to the rod. The time taken by the rod to turn through a right angle is  

(A) 
12πmℓ

P
 (B) 

πmℓ

6P
 (C) 

5πmℓ

12P
  (D) 

πmℓ

12P
 

6.  A cubical box of side L is filled with two liquids of densities ρ and 2ρ. Each liquid fills half the volume of the 
vessel. Then the net force on any one vertical side wall of the vessel due to liquid is. [Neglect atm pressure] 

(A) 
5

8
ρgL3 (B) ρgL3 (C) 

1

2
ρgL3  (D) 

1

8
ρgL3 

 

7.  A cylindrical vessel is filled with water upto height h. The vessel empties in time t sec. if the water is now 
filled upto height ηh, the vessel will be emptied in time 

(A) ηt sec (B) η2t sec (C)  𝜂 t sec  (D) t/η sec 

Space for rough work 
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8.  Two rods of identical dimensions, with Young’s Moduli Y1 and Y2 are used to form a composite rod. The 
equivalent Young’s Modulus for the composite rod is (if the composite rod is also having the same 
dimension as one of the original rod) 

(A) 
Y1Y2

Y1+Y2
 (B) 

1

2

Y1Y2

Y1+Y2
 (C) 

1

2
 Y1 + Y2   (D) Y1 + Y2 

 

9.  Two tuning forks A and B sounded together give 8 beats per second. With an air resonance tube closed at 
one end, the two forks give resonance when the two air columns are 32 cm and 33 cm respectively. What 
will be the frequencies of the two forks? 
(A) 264 Hz, 256 Hz (B) 340 Hz, 358 Hz (C) 222 Hz, 300 Hz (D) 176 Hz, 184 Hz 
 

10.  Two vessels A and B of rigid walls contain ideal gas. The pressure, temperature and the volume in the 
vessels are PA , TA , V and PB , TB , V respectively. The vessels are now connected through a small tube. If P 
and T are the pressure and temperature when equilibrium is reached, then which of the following relation 
is correct? 

(A) 
P

T
=  

PA

TA
+

PB

TB
  (B) 

P

T
=

1

2
 

PA

TA
+

PB

TB
  (C) 

P

T
= 2  

PA

TA
+

PB

TB
  (D) 

P

T
=

3

2
 

PA

TA
+

PB

TB
  

11.  A fully charged capacitor has a capacitance C. it is distributed through a small coil of resistance wire 
embedded in a thermally insulated block of specific heat capacity s and mass m. if the temperature of the 
block is raised by ∆T, the potential difference V across the capacitance is 

(A) 
ms ∆T

C
 (B)  2

ms ∆T

C
 (C)  2

mC ∆T

s
  (D) 

mC ∆T

s
 

 

12.  A particle of mass 1 × 10−26 kg and charge +1.6 × 10−19 C travelling with a velocity 1.28 × 106 m/s in 
the  
x – direction enters a region in which a uniform electric field E and a uniform magnetic field of induction B 

are present such that Ex = Ey = 0, Ez = −102.4 kVm-1 and Bx = Bz = 0, By = 8 × 10−2 Wb m-2.  

The particle enters this region at the origin at time t = 0. Co – ordinates of the particle (in meters) at 
timet = 5 × 10−6 sec is 
(A)  0, 0, 6.4  (B)  0, 6.4, 0  (C) (0, 0, 3.2)  (D)  6.4, 0, 0  
 

13.  Two infinitely long straight wires lie in the x – y plane along x and y axis, respectively. Each wire carries a 
currentI, respectively, in positive direction of x and y axes. The locus of the points, where the magnetic 
field is zero, is 
(A) y2 = x (B) x = y2 (C) x − y = 0  (D) x + y = 0 
 

14.  An ac source of angular frequency ω is fed across a resistor R and a capacitor C in series. The current 
registered is I. If now the frequency of source is changed to ω/3 (but maintaining the same voltage), the 
current in the circuit is found to be halved. The ratio of reactance to resistance at the original frequency ω 
will be 

(A)  
3

5
 (B)  

5

3
 (C) 

3

5
  (D) 

5

3
 

 

15.  A person uses +1.5 D glasses to have normal vision from 25 cm onwards. He uses a 20 D lens as a simple 
microscope to see an object. What will be the maximum magnifying power, is he uses the microscope 
together with his glasses 
(A) 6 (B) 3 (C) 10  (D) 9 

Space for rough work 
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16.  A monochromatic radiation of wavelength λ1 is incident on a stationary atom as a result of which the 
wavelength of the photon after the collision becomes λ2. The atom has De Broglie’s wavelength λ3 and 
velocity in the direction of incident photon after collision. Then 

(A) λ3 =  λ1λ2 (B) λ1 =
λ2λ3

λ2+λ3
 (C) λ1 =  λ1

2 + λ3
2 (D) λ3 =  λ1

2 + λ2
2 

 

17.  If a stationary electron gets annihilated due to the association with a stationary positron (hypothetically), 
the wavelength of the resulting radiation will be (m0= rest mass of electron( or positron) , c=speed of light )  

(A) 
h

m0c
 (B) 

2h

m0c
 (C) 

h

2m0c
  (D) none of these 

 

18.  A radioactive sample has decay constant λ. The rate of production of nuclei in the given sample is 
9λN0

2

N
, 

where N0 is the number of radioactive nuclei in the sample at t = 0 and N is the number of radioactive 
nuclei in the sample at time t = t sec. Then the number of nuclei present in the radioactive sample at 
t → ∞, 
(given N0=106 nuclei) 
(A) 4 × 106 (B) 5 × 106 (C) 1 × 106  (D) 3 × 106 
 

19.  Consider the following data: 
10 main scale division = 1 cm, 10 vernier division = 9 main scale division 
Zero of the vernier scale is right of the zero marking of the main scale with 6 vernier divisions coinciding 
with the main scale divisions and the actual reading for length measurement is 4.3 cm with 2 vernier 
divisions coinciding with main scale graduations. Then the actual length is 
(A) 4.26 cm (B) 4.32 cm (C) 4.38 cm  (D) 4.60 cm 
 

20.  Which of the following statement regarding semiconductors is correct? 
(A) An n – type semiconductor is a negatively charged semiconductor 
(B) Photodiodes are preferably used in reverse bias mode, as small changes in electron and hole 
concentration are better detected in reverse bias mode 
(C) The voltage – current variation graph for a diode has same units along positive and negative direction 
of the axis depicting current 
(D) Threshold voltage for a germanium based diode is more than that of silicon based diode 

Space for rough work 
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Section – 3 MATHEMATICS 
1. The circles 1 1 1 0,zz za za b   

1b R  and 2 2 2 20,zz za za b b R      will intersect orthogonally, if 

(A) 
1 2 1 2Re( )a a b b   (B)

1 2 1 2Im( )a a b b   (C) 
1 2 1 22Re( )a a b b   (D) 

1 2 1 22Im( )a a b b   

2. Total number  of positive integral solution of 
1 2 3 24x x x   and 2 2 2

1 2 3x x x   is equal to  

(A)1 (B)2 (C)4 (D) None of these 

3. Let a, b, c, c1, a1, e R , all are distinct and satisfy the relations 2

1a(b+c) +a bc+e=0  and 2

1 1 1a(b+c ) +a bc +e=0 , 

then  

(A)
1 1a(c+c )=2(a+a )b  (B) 2

1acc =e-ab  (C)
1 1a(c c ) (a a )b    (D) 2

1acc e ab   

4. 

n
n n

r r 1

r 1

r( C C )



  is equal to  

(A)2n+n+1 (B)2n -n+1 (C)n-2n+1 (D) n - 2n-1 

5. Let ˆ ˆa i j,b 2i k   


. Then the position vector of the point of intersection of the lines 

r a b a and r b a b     
      

 is  

(A) ˆ ˆ ˆ3i j k   (B) ˆ ˆ ˆ3i j k   (C) ˆ ˆ ˆ3i j k   (D) None of these 
 

6. a,b


 are two mutually perpendicular unit vectors and c


 be a unit vector that is inclined at an angle   to 

both a


and b


 . If 1 2 3c x a x b x (a b)   
   

 , then  

(A)
1 2x x 1   (B) 2

2x cos   (C) 2 2

3 1x 1 2x   (D) 2 2

2 3x 1 2x   

7. Range of f(x)=[cos-1{x}], where [.] and {.} denotes the greatest integer function and fractional part 
respectively, is  
(A){0,1} (B){0, 1, 2} (C){0, 1, 2, 3} (D) None of these 
 

8. If f (x f (y)) f (x) y, x, y R      and f (0) 1  then value of f (7)  is  

(A)1  (B)7 (c)6 (D) 8 

9. 
n 1

n

r 0

r
a x

n





 
  

 
  , where [.] denote the greatest integer function, then the value of 

1 2 3 n

2n

a a a ..... a
lim

n

   
  

(A)x  (B)
x

2
 (C)

x

3
 (D) None of these 

10.  f(x)=[x2]-{x}2, where [.] and {.} denote the greatest integer function and fractional part respectively. Is 
(A)Continuous at x = 1, -1  (B)Continuous at  x = -1 but not at x = 1  
(C)Continuous at x = 1 but not at x = -1  (D) Discontinuous at x = 1 and x = -1  

11. 
ax b

y
cx d





 , then 

3

3

dy d y
2. .

dx dx
 is equal to  

(A)
2

2

2

d y

dx

 
 
 

 (B)
2

2

d y
3.

dx
 (C) 

2
2

2

d y
3

dx

 
 
 

 (D) none of these.  

Space for rough work 
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12. If the tangent to the curve xy+ax+by=0 at (1, 1) makes an angle tan-1(2) with x-axis, Then 
a b

ab


 is equal to  

(A) 1/2 (B) – 1/2 (C) 1 (D) -1 

13. If a > b > 0, then maximum value of 
2 2

2 2 2 2

ab(a b )sin x.cos x

a sin x b cos x




 in x 0,

2

 
 
 

 is 

(A)
2 2a b

2


 (B) 2 22(a b )  (C) 

2 2a b

2


 (D) 2 22(a b )  

14. 

3 x

x

3

e -1
dx

e +1

n

n






 is equal to  

(A)
4

3
n  (B)

2

3
n  (C) 

4
2.

3
n  (D) 

2
2.

3
n  

15. If 
3

cos A
4

  , then the value of expression 
A 5A

32.sin .sin
2 2

 is equal to  

(A)11 (B)-11 (C) 11  (D) 11  

 

16. The exhaustive set of values of ‘a’ such that 2 1 2 1 2x ax sin (x 4x 5) cos (x 4x 5) 0         has atleast one solution 

is  

(A) 2
4

 
  
 

 (B) , 2
4

 
   
 

 (C) , 2
4

 
   


 (D) 2 ,

4

 
  
 

 

17. In acute angled triangle ABC, 
2 3 1r r r r    and B

3


   , then exhaustive range of 

a c

b


 is  

(
1 2 3r , r , r , r  and s have usual meanings)  

(A)
1

,1
2

 
 
 

 (B)
1 1

,
4 2

 
 
 

 (C) 
1

,1
4

 
 
 

 (D) 
1

,1
3

 
 
 

 

18. The combined equation of straight lines that can be obtained by reflecting the lines y x 2   in the y-

axis, is 

(a) 2 2y x 4x 4 0     (B) 2 2y x 4x 4 0     (C) 2 2y x 4x 4 0     (D) 2 2y x 4x 4 0     

19. Tangent drawn to 2 2x y 25   at the point P(3,4) meets the circle 2 2x y 81   at the points A and B, If the 

tangents drawn to x2+y2=81 at the points A and B intersect at C, then co-ordinates of ‘C’ is.  

(A)
243 81

,
25 25

 
 
 

 (b)
243 324

,
25 25

 
 
 

 (C) 
243 81

,
5 25

 
 
 

 (D) None of these 

 

20. If the circle 2 2x y 2ax 2by c 0      passes through exactly three quadrants and does not pass through 

origin, then  

(A) 2 2c 0,a b   (B) 2 2c 0,a b 2c    (C) 2 2c(a c)(b c) 0    (D) 2 2c 0,a c,b c    
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RITS-22 

JEE MAINS-2020 

ANSWER KEY 

Code:128150 

  CHEMISTRY PHYSICS  MATHEMATICS 

1 B 1 A 1 C 

2 D 2 D 2 B 

3 C 3 B 3 D 

4 D 4 B 4 C 

5 C 5 D 5 A 

6 A 6 A 6 C 

7 D 7 C 7 A 

8 C 8 A 8 A 

9 D 9 A 9 B 

10 B 10 B 10 D 

11 C 11 B 11 C 

12 A 12 D 12 A 

13 B 13 C 13 A 

14 B 14 A 14 C 

15 D 15 D 15 A 

16 A 16 B 16 A 

17 C 17 A 17 D 

18 C 18 D 18 D 

19 B 19 A 19 B 

20 A 20 B 20 D 

1 3 1 1 1 5 

2 5 2 3 2 2 

3 7 3 2 3 2 

4 3 4 2 4 5 

5 8 5 4 5 7 

  
 


