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SOLUTIONS
PHYSICS 
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4. For observer O1,
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5. 

Lets observe the motion of  m2 from an observer fixed at P (point on string) 
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7 & 8.  When point A reaches the wall, pressure will become 16 Pascal; beyond that detector 
will work. Thus after moving 80+4=84m(v=400 m/s) 

It will keep detecting, for 138 m ;  t = 2138
34.5 10

400
 

maxF=P ×Area=200×2×2=800N  

9 & 10. The total mechanical energy of the system after firing the rocket will increase by 
10% Note : –0.9 E0> –E0 

 Because the mechanical energy is negative, a decrease in magnitude is increase in energy 
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11 & 12. 
As angular velocity of  disc is constant  i.e. 

0r 

100 16 10N cm T cm  

160T N
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13. Finally, the capacitors are in parallel and total charge(=q0) distributes between then in direct ratio of
capacity.
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But this charge increases exponentially. 
Hence, charge on 2C at any time t is 
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Initially, 2C is uncharged so, whatever is the charge on 2C it is charge flown through switches 

14. Common potential in steady state when they finally come in parallel is

0

1 2

arg qTotal ch e
v

Total capacity C C
 


 

Total heat dissipated i fU U

 
22

0 0
1 2

1 1 2

22
0 1 2

1 1 2

1

2 2

2

q q
C C

C C C

q C C

C C C

 
    

 

  
   

  

17. 
b a

O I
ba

60a b 
/

9 3
/

a b a

b a b
  

90; 30a b  

30 90 90

30 90 4
f


  



2x 

18.  
2

0 0
2

1 sin30 cos 30
2

d x
Apg ApR cc

dt

 
    

 
 

2

2

3 / 2

2
2

d x gx

dt R 

 
  

     
  

 

 4 4

3
T

R

g



 



19. 2c

hc hc
;

ev z
l l= =

µ

22
4

4

hc hc hc hc
vz ev z e

k

é ù
- = -ê ú

ê úµ æ öë û
µ ç ÷ç ÷
è ø

2kÞ =



CHEMISTRY 
20. Blister copper is refined by electro refining.

21. A)

8O O O

O O O

O Si O Si O Si O



 
      
 
 

│ │ │

│ │ │

B) HF reacts with glass, so it is used to make marking on the glass (etching).
C) Since Fe3+ reacts with KCNS to produce red colour. So, it can be used as an indicator in the
titration of Fe3+ with Sn2+.

D) 
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PlO O HCl PbCl H O Cl    
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23. At the point of Maxima 0
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24. Both the reactions proceed through anti addition
25. NCERT text book
26 &27 . Mg + air MgO + Mg3N2 

0.25 mol       0.1  0.05 
MgO + 2HCl MgCl2 + H2O. 
     0.1 0.2mol 

Mg3N2 + 8HCl 3MgCl2 + 2NH4Cl. 

28. Aldol condensation
29. Oxidation by rearrangement
30. Let x  mole C be converted into CO. Hence,

26 (1 ) 94 53.2 0.6x x x      

Hence, moles of C formed=0.6

31. 2O Consumed = (1 ) 32 22.4
2

x
x gm

 
   

 

32. 2 4 3 2 4 4 2 2 7P=Cr (SO ) Q=Na CrO R=PbCrO S=Na CrO

3 Δ2 4 2 2 3 2 4 2 4 2Cr (SO ) +O +Na CO Na CrO +Na SO +CO

33. 2- +
4 2 4CrO +Ag Ag CrO (redppt)
2- 2+
4 2 2 4CrO +Hg Hg CrO (redppt)
2- 2+
4 4CrO +Pb PbCrO (Yellowppt)

34. NCERT text book
35. NCERT text book



36. 

37. 

MATHS 

39. 1 2 3 4tan , tan , tan , tan    are real numbers 

40. 4 2 4 2cos sin sin cosx x x x   and
2 41 sin cosx x  lies in second quadrant
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(D) x sin x is an even function
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45 & 46. A is commute with 
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55.    min .max 0S S  we must have min(S)=-a and max(S)=b for some positive integers a and b.

Given a and b, there are 2S  = ab-2 elements left to choose, which must come from the set 

 1, 2,..... 2, 1a a b b      which has size a+b-1. 

Therefore the number of possibilities for a given a , b are 
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