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PART (A) : PHYSICS 

1. (A, B, D) 

 Applying Bernoulli’s equation at B and C, 

  3 3 2

0 0 c

1
p 0 10 10 3.6 p 10 v 0

2
        

 Discharge rate of flow 

  
2

24
Av 10 6 2 

    
 

 

 4 396 2 10 m / s   

 Applying Bernoulli’s equation at A and C. 

    
2

3 3

A

1
p 10 6 2 10 10 1.8 3.6

2
        

  
2

5 31
10 10 6 2 0

2
      

 5

Ap 0.46 10 Pa    

 

2. (A, B, C) 

 
2 14.75 r   

  
 

A 1 1a r   

 
B CM 1 2 Aa a r a     

 
CM 2 2a r 0    

 Solving we get, 

 
 1 2

CM

2 1

r 4.75
a 4.75m / s

r r
 


 

  CMv u at v 4.75 4 19m / s      

 B B

4.75
v a t 4 9.5m / s

2

 
     

 
 

 Work done by friction on pulley Q is zero. 

 

3. (B) 

 
Au   Velocity of A just before collision  A A2g 1 cos  l  

 
Bv Velocity of B just after collision  B B2g 1 cos  l  

 Using linear momentum conservation, 

 
A A B A B Amu mv mv v v u      ……..(i) 
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 B A
B A A

B

v v
e v v eu

u 0


   


  …….(ii) 

 Solving, we get 

 B A

e 1
v u

2

 
  
 

 

    B A

e 1
2g 1 cos 2g 1 cos

2

 
      

 
l l  

 
 

2

B

A

1 e

4


 

l

l
 

 

4. (B) 

   a b cX M L T     

 
x M L c T

100 a b 100
x M L T

    
     

 
 

  a b c %      

 

5. (B) 

  x 1 3cos t     ……(i) 

  y 3sin t    ……(ii) 

 From Eqs. (i) and (ii), we get 

  
2 2 2x 1 y 9t    

 

6. (B) 

  

 
3

sin
5

   

 Time 
3 16

5 3sin 5 3 3.2s
5 5
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7. (C) 

  
 yF 0  

 For 25 kg 

   
1 22T 250 f f     …….(i) 

 For 15 kg, 

 
2T f 150    …….(ii) 

  
1f F   …….(iii) 

  
2f F   ……(iv) 

 Solving Eqs. (i), (ii), (iii) and (iv), we get 

 
50

F
4

   

 F 125N   

 

8. (6)  

 Water will stop coming out of orifice when pressure at the bottom becomes equal to atmospheric 

pressure. 

 
bottom topp p gh   

 
5 3

top10 p 10 10 0.2      

 
4

topp 9.8 10 Pa    

 For the air above water, 

 
1 1 2 2p V p V  

    5 410 A 0.5 H 9.8 10 A 0.5 0.2       

 H 0.206m 206mm    

 Fall in height 206 200 6mm    

 

9. (16) 

 B 0

2T
p p

3R
  , 

 
 

C 0 0

2T 2T 4T 32T
p P p

3R R R / 2 3R
       

 '

Bp   Gauge pressure at 
2T

B
3R

  

 '

Cp   Gauge pressure at 
32T

C
3R

  

 
'

C

'

A

p
16

p
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10. (4) 

 0

0

VR
V

R


   


 

 
1 1 2 2p V p V  

 
2

3 3

0 0

0

4T 4 4T 4
p r p R

r 3 R 2 3

  
        

   
 

    3 3 2 2 2

0 0

1
p R r 4T R r V R 0

2
        

 So, 4   

 

11. (2) 

 n 2 2 2 4

0E p c m c   

 n 2 2 2 4

0E p c m c              

  
n 422 2 1ML T M LT          

 
n 2

2 2 2 2ML T ML T n 2            

 

12. (26) 

 ˆ ˆv 5ti 2tj   

 ˆ ˆa 5i 2j   

  
  x x 2F ma N m 5 10N     

  y y 1 1F ma N mg m 2 N 24N       

 Net force by the cube on the sphere 

 
2 2

1 2N N   

 
2 210 24 26N    

 

13. (218) 
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 String constraint, 
1 2 3  l l l  constant 

 31 2
dd d

0
dt dt dt

  
ll l

 

    y10 5 10cos37 5sin 37 v 0          

 
yv 26m / s   

 Wedge constraint for (B and C) 

 
x10 5cos37 v   

 
xv 14m / s   

 c
ˆ ˆv 14i 26j   

 2 2

cv 14 26 872 m / s    

 

14. (C) 

  
 For 1 kg block, 

 yF 0  

 
1N 10N    

   k k 1F N 0.04 10 0.4N     

 x xF ma  

 
10.4 1a   

 2

1a 0.4m / s    

 v u at   

 
1v 6 0.4t    

 For 2 kg 

 x xF ma  

 
20.4 2a   

 2

2a 0.2m / s   

 v u at   

 
2v 3 0.2t    

 (A) For relative motion to stop 
1 2v v  

  6 0.4t 3 0.2t     

  t 5s   

  And 
1 2v v 4m / s   

 (B) Work done by friction on the block 

     
2 2

block

1 1
K 1 4 1 6

2 2
         

  10J   

 (C) Work done by friction on the plank plankK   
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2 21 1

2 4 2 3 7J
2 2

        

 (D) Work done by friction on system 10 7 3J      

  W E   

  E 3J    

  Loss in mechanical energy 3J   

 

15. (D) 

  
 Lets take ball B is rebounded along the line of impact with velocity v. 

 For  B, Ndt m v 2gh cos30   
   ……(i) 

 For AA, Ndt cos 60 mv     …….(ii) 

 Av v cos60
e 1

2gh cos30






     ……..(iii) 

 Solving , we get A

2 6gh
v

5
  

 (B) 
6m 2gh

Tdt N sin 60 dt
5

    

 (C) Av v cos60
e 0

2gh cos30






   

  Av
v

2
     …………….(iv) 

 Solving Eqs. (i), (ii) and (iv), we get A

6gh
v

5
  

 (D) 
3m

Tdt Nsin 60 dt 2gh
5
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16. (B) 

 (A) Applying Bernoulli’s theorem, 

  
2 2

1 1 2 2

1 1
p v p v

2 2
      

    2

0 0 A

Mg 1
p gH 2 gH 0 p 2 v

A 2

 
         

 
 

  
A

Mg
v 3gH

A
  


 

 (B) Applying Bernoulli’s theorem, 

  
2 2

1 1 2 2

1 1
p v p v

2 2
      

  2

0 0 B

Mg 1
p gH 0 p v

A 2

 
       

 
 

  
B

2Mg
v 2gH

A
  


 

 (C)    2

A A

A Mg Mg 3 AgH
F 2 av 2 3gH

10 A 5

    
       

  
 

 (D) 2

B B

A A 2Mg Mg AgH
F v 2gH

10 10 A 5

     
         

    
 

 

17. (A) 

 (A)  
2

1 1 2 2

1 mgR
K U K U m gR mgR 0

h2
1

R

      



 

  h R   

 (B) 
1 1 2 2K U K U    

   
2

21 GMm 1 GMm
m gR mv

2 R 2 r
     

   
GM

v 2R r
Rr

    

  

2R T

R 0

r dr GM
dt

R2R r
 


   

  Substitute 2r 2Rsin   

  dr 4R sin cos d      

  
 /2 T

/4 0

2R sin 4R sin cos d GM
dt

R2R cos





   
 


   

  
3R

T 1
2 GM

 
   

 
 

 (C) 
  22

GM GM
g '

4R2R
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 (D) 
GM

v
2R
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PART (B) : CHEMISTRY 

18. (A, D) 

 

19. (A, B, C) 

 

20. (A, B) 

 

21. (C) 

 

22. (A) 

 

23. (B) 

 

24. (B) 

   

25. (2)   

 

26. (1)  

  

27. (3)  

  

28. (3)  

  

29. (2) 

  

30. (6)  

  

31. (C) 

 

32. (D) 

  

33. (B) 

 

34. (D) 
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PART (C) : MATHEMATICS 

35. (B, C) 

 x,12, y  in H.P. 

 So, 
2xy

12
x y




 

  12 x y 2xy      …….(1) 

 x,12,z, yare in increasing A.P. 

 So, 24 x z   (option B) …….(2)  

 2z 12 y    ……..(3) 

12 z x y      ……..(4) 

 From (2), (3) and (4) put values in (1) 

     12 12 z 2 24 z 2z 12     

 We get , z 15  

 Put z 15  in equation (2) and (3), we get 

 x 9,y 18   

 So, maximum value of  

    x 3 sin y 10 cos 2 6sin 8cos 2        

 Maximum when sin 1  and cos 1  is 4. 

 

36. (C, D) 

 No. of basic colours 5  

 No. of colours =5 

 No. of colours formed by mixing 

 
5 5 5 5

2 3 4 5C C C C 26      

 If n is even 

 No. of ways:      
n/2 n/2 n/2n /2 n /25 . 26 5 . 26 2 130   

 If n is odd 

 No. of ways:    
n 1 n 1n 1 n 1

2 22 25 . 26 5 . 26
  

  

  
n 1

231 130


  

 

37. (B, C) 

 Observe that the lines 
1 2 3L ,L &L  are parallel to the vector ˆ ˆ ˆi j k  . 

 Also, 
1 1 2 1 10 &b c b c     . Hence the three planes intersect in a line  

 
1P 2x y z 4 0      

 
2P 0x y z 4 0      

 
3P 3x 2y z 8 0      

 
2P and 

3P gives line 
1L   

 Vector parallel to line 1

ˆ ˆ ˆi j k

L 0 1 1

3 2 1
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