
Website: www.iitianspace.com     |     online.digitalpace.in 1 

 

JEE Main Exercise  

 

1. (C) 
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3. (C) 
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4. (B) 
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 Along vertical,  

  1 0 (2 )p p gh     

  2 0p p gh    

 Along horizontal,  
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      0 0

3
2

2

aL
p gh p gH


       

 
3

2

aL
H

g
   

 

5. (A) 
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6. (C) 

 The net force acting on the gate element of width dy at a depth y from the surface of the fluid. 

   
    0 0 1dF p gy P dy    

 Torque about the hinge 
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 Net torque experienced by the gate. 
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7. (B) 

  
 For equilibrium of piston,  

  0pA p A F   

    0 0p gH A p A F    

   F gHA  

 

8. (D) 

 Let force on the bottom of cylinder by liquid be 2F . 

   2
1F pA gh R      

 Buoyant Force = Net hydrostatic force  

   2 1Vg F F    

     2
2Vg F gh R      

    2
2F g V R h     

  

9. (B) 

 Weight removed = Decrease in buoyant force 

    2200 1 2g l g   

   l = 10 cm  

 

10. (C) 

 Block experiences a buoyant force due to liquid in upward direction. So, reading of spring balance 

will be less than 2 kg.  

 Liquid will experience buoyant force due to block in downward direction. So, reading of balance B 

will be more than 5 kg. 

 

11. (B) 

 For equilibrium of block, 

   
  0F   
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   B kx mg   

   
3 3

L
ALg k ALg

  
   

 
  

   2K Ag    

 

12. (A) 

 Fraction of volume immersed d S

L

V

V





 

 It depends upon the densities of solid and liquid only. It is independent of acceleration of system. So, 

no change in fraction of volume immersed. 

 

13. (A) 

 For equilibrium of cylinder, 

                                1 2B B mg    

      
3

2
4 4

L L
d A g dA g D AL g
   

    
   

 

                                         
4

d
D


  

 

14. (A) 

 In steady horizontal flow, 

 21
constant

2
p v    

 So, pressure is greatest where the speed is least. 

 

15. (A) 

 Applying Bernoulli's equation for the horizontal pipe, 

  2 2
1 1 2 2

1 1

2 2
p v p v      

      
2

Hg

1
1cm 35 cm s

2
wg    

   
2

Hg

1
65 cm s

2
wgh     

    
21

13.6 980 1 1 35
2

      

   
21

13.6 980 1 65
2

h      

   0.89 cm of Hgh   

 

16. (C) 

 Applying Bernoulli's equation, 

  2 2
1 1 1 2 2 2

1 1

2 2
p v gh p v gh        

      2 2
2 1 1 2 1 22v v g h h p p     

      
22

2 1 2 10 0.15v      
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   2 2 m sv   

 Applying equation of continuity, 

  1 1 2 2Av A v  

    4
210 1 2A    

   
5 2

2 5 10 mA    

  

17. (B) 

 If a ball is moving from left to right and also spinning about a horizontal axis in anti-clockwise 

direction of motion, then relative to the ball air will be moving from right to left. The resultant velocity 

of air above and below the ball will be  v r  and  v r , respectively. 

 So, according to Bernoulli's principle, due to this differences of pressure, an upward force will act on 

the ball and hence the ball will get maximum flight. 

 

18. (A) 

 2
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19. (A) 

 Volume flow rate 
dV

Av
dt

   

 Volume flow rate is same for both holes. 

    1 1 2 2Av A v  

          2 22 2 4L gy R g y   

   
2

L
R 


  

 

20. (D) 

 Applying Bernoulli's equation, 

  2 2
1 1 2 2

1 1

2 2
p v v       

    3 3 2
0 0 2

1
10 10 10 0 10

2
p p v         

   2 200 m sv    

 So horizontal range, 2R v T   

  2R v T   

   2 22 2 200 m sv v    

 Applying Bernoulli’s equation,  

  2 2
1 1 2 2

1 1

2 2
p v p v      
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    3
0 extra10 10 10 0p p      

   
23

0

1
10 2 200

2
p     

   5
extra 3 10 Pa 3 atmp     

 

21. (C) 

 Let height of p above ground be y. 

  2pv g H y   and  2Qv g H h   

 1 2R R  

       
2 2

2 2
y h

g H y g H h
g g

    

   y H h    

 

22. (A)  

 Where tube is narrower, liquid is faster and hence according to Bernoulli's principle pressure will be 

lesser. So, height of liquid in the vertical tubes will be lesser where the tube is narrower.  

 

23. (A) 

 When air is blown over the tank, atmospheric pressure over the tank decreases. Due to lesser pressure 

difference at the hole, velocity of efflux decreases. 

 

24. (D)  

 Initial momentum of liquid ˆd mv j  

 Final momentum of liquid ˆd mv i  

 Change in momentum,  ˆ ˆdmv dp i j  

   2dp dmv  

   
 

2 2
d vdp dm

v v
dt dt dt


   

   2F LV    

 

25. (A) 

 
2F av   

     
2

2m a gh    

     2Ah a gh     

   
2ga

A
    

 So, acceleration at any instant is independent of h. 

 Velocity acquired by container, 

  
2gat

v u at v
A

     

 Hence, v depends on h as t depends on h. 
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26. (1.9) 

 Weight of liquid added = Increase in buoyant force 

      
2

1
0.8

3 3 3
w w

r h
g

    
             

 

   

2 2
1 1

3 2 2 3 3 3

r r r h
g

        
                    

 

   1.9  

 

27. (100) 

 As water level decreases, buoyant force on the block decreases and tension in the wire increases.  

 Let water level comes down by y, then wire breaks. 

  T mg B   

       
 3 26 6 10

7 10 10 1500 0.1 1000 0.1
100

y
g g 

       

  2 cmy   

 Let the level descends by cm in time it. 

   2 200 100 2 100 st t     

 

28. (3) 

 1F   Hydrostatic force on the upper half of sphere weight of the liquid column above the upper half 

of sphere 

   2 3 32 1

3 3
R R R g R g

 
       

 
 (downward) 

   

  3 3
2 1 2

1 4

3 3
F F B F R g R g

 
        

 
  

   3
2

5

3
F R g    

 

29. (2) 
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 Balancing torque about O, 

     
25

12 6cos
36

w wA g
 

   
 

 

   
12

12 cos 0
2

x
x A g

 
      

 
  

    
2

12 100x    

   2 mx   

 

30. (41) 

  
 Along vertical, 1 0p p gh   

                       2 0 02 3 6p p g h p gh       

 Along horizontal,  

  
2dp xdx    

   
2

1

4 7
2 2

0 4

2

p h h

p h

dP x dx x dx        

   
2 2

2 2
2 1

16 33
2

2 2

h h
p p

   
          

   

 

   2 2 5
5 41

41

g
g h h

h
      

 

31. (2) 

 Equation of continuity, 1 1 2 2Av A v  
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2 2
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4 4
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   2 4 m sv    
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2 2

2 1.252
4 2m

10

h
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32. (3.2) 

 Let point B at the nozzle. 

 Applying equation of continuity at A and B,  

  1 1 2 2Av A v   

    4 A BA v Av   

   
4

B
A

v
v   

 Applying Bernoulli's equation between A and B, 

  2 2
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33. (80) 

 In steady state, 1 1 2 2Av A v  

       
2 2

0.02 1 0.01 2 10 h        

  0.8 m 80cmh    

  

34. (2)  

 Applying Bernoulli's equation, 

  2 2
1 1 2 2

1 1

2 2
p v p v      

     2
0 0 2

1
2 0 2

2 2

h
p gh g p v
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   2 2v gh  

 Speed just before hitting the ground, 

  2
2 2 3

2

h
v v g gh

  
    

  
 

 Applying equation of continuity, 

  1 1 2 2Av A v  

   6 2 3gh A gh   

   22 cmA    

 

35. (2.78) 

  
2h

R v
g

  

   
 2 20

80
10

v  

   40 m sv    

 Applying Bernoulli’s equation,  

 2 2
1 1 2 2

1 1

2 2
p v p v      

    
25 1

660 10 53 0 10 660 40
2

p          

   
52.78 10 Pap    
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1. (C) 

  
 

2. (C) 

  
 

3. (A) 
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4. (B) 

  
 

5. (D) 

  
 

6. (A) 
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7. (D) 

 The volume of liquid flowing through both the tubes i.e., rate of flow of liquid is same i.e., Q= cons. 

   
 

8. (D) 
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9. (D) 

  
 

10. (A) 

  
 

11. (B) 
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12. (B) 

  
 

13. (A) 

  
 

14. (C) 

  
 

15. (A) 

  

  
 

 

 

http://www.iitianspace.com/


Website: www.iitianspace.com     |     online.digitalpace.in 16 

16. (C) 

  
 

17. (C) 

  

  
 

18. (D) 
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19. (D) 

  
 

20. (A) 

  
 

21. (D) 
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22. (B) 

  
 

23. (C) 

  
 

24. (25600) 
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25. (6) 

  
 

26. (24) 
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27. (300) 

  
 

28. (363) 
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Only One Option Correct 

1. (D) 

 

2. (B) 

 Pressure will be same at the same horizontal level. 

 Therefore, A BP P  

  0 1 2 00.1 0.1k w wP g g h gh          

  1 280 1000 0.1 1000h h     

 1 280 1000 100 1000h h     

 1 2

20

1000
h h        

  1 2 0.02 ... ih h    

 Also, 1 20.1 2 0.29h h     

  1 2 0.68 ... iih h    

 Solving (i) and (ii), we get  

  12 0.70h   

 1 0.35 mh   and 2 0.33 mh   

 So, 1

2

35

33

h

h
  

 

One or More than One Option Correct 

1. (ABD) 

 

2. (A, D) 

 The complete system is as shown in figure. 

 Let x be the net elongation of the spring. 

 At equilibrium, for upper sphere  

 S BW F F       

  3 34 4
2

3 3
R g kx R g       

 3 34 4
2

3 3
kx R g R g        

 
34

3

R g
kx

 
   or 

34

3

R g
x

k

 
  

 

3. (B, C) 

 Let us consider an elemental mass dm shown in the shaded portion of the figure. 

 Here,    2 2 2

3
4 4 4

GMr
P r P dP r r dr

R
        

 
3

0

P r

R

GM
dP rdr

R
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 2 2

32

GM
P R r

R


   
 

    

 
 

 

2
22

22
2

9 7
163 / 4 6316

2 / 3 8054

99

R RR
P r R

P r R RR
R

 
 

   
   

  
 

  

 

 and 
 

 

2
2

2
2

9

253 / 5 16

2 / 5 214

25

R
R

P r R

P r R R
R

 
 

   
 

  
 

  

 

 

4. (A, C) 

 1 2 cos 45 sin 45P P a d g a d       

1 2 2
1

P P a

gd g


  


 

0   for 
2

g
a    

and 
2 1

2


   for 

2

g
a   

 
 

Comprehensions Type 

Comprehensions-I            

1. (D) 

2. (B) 

3. (B) 

 

4. (C) 

 Her, piston is pushed at a speed, 1 5 m sv   

 Let air comes out of nozzle with a speed 2v  

 From principle of continuity,  

 1 1 2 2a v a v  

 
2 2 2 2

1 1 2 1 1 2 2r v r r v r v      

    
2 2

220 5 1 v     

 
1 1

2 2000 mms 2 msv      

     

5. (A) 

 21

2
X Y a aP P v    
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 21

2
Z Y l lP P v    

 But Z XP P   

 2 21 1

2 2

a
l l a a l a

l

v v v v


     


 

  Volume flow rate a

l





 

 

Matrix Match Type 

1. (C) 

 

Integer Answer Type 

1. (0.24) 

 As we know, bulk modulus 
P

B
dv

v


 
 
 

 

 3
dv P P

v B B

 
      

 
 

 
3 3

P gh

B B

    
     

   
 

 
3 3

3

9

10 10 5 10 1
0.238 10

370 10

  
   


 

 0.238 mm 0.24 mm    
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