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Solution 

 
1. (D)   

 For water not to fall down grv  

 
v g 9.8 3.14

r r 4 2
      

  T 2 / 4 sec     
 
2. (D)   
 We know that angular speed of the flywheel  

  2 N 2 600
20

60 60

 
      rad/sec. Therefore linear velocity of a particle on the periphery of the  

wheel   r 0.5 20 10 m / sec.      v  

 
3. (B)   
 We know that centripetal force 

  
2

22mv
m r 5 2 1 20 N

r
      .  (where r v ) 

 
4. (D)   

We know that when the mass revolves about the vertical axis, then centrifugal force 

  2 2
1F MR MLsin    (where R is the radius of the circle equal to L sin  ). And horizontal 

component of tension (T) in the string = T sin  . Since these two forces are equal, therefore 

 2Tsin MLsin    

or 
2

2 2
T ML ML 2 16 ML

        
. 

  
5. (B)   
 Let N be the normal reaction on the bead. Resolving it into two components, we get 

 2a
N cos mg, N sin m

2
      
 

  

 
2

2a 2g
tan or tan

2g a


      

 oa 1
sin , 30

2a 2
      
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 2 o2a 2a
.tan 30

a a 3
     

 Correct option is (B). 
 
6. (D)   

 2 2
0 0T Mg,T mr Mg mr       

 
7. (A)   

 At the highest point of track : 
2mv

mg N
R

   

 Or 
2mv

N mg;
R

   

 For maximum, N, R should be minimum. 
 
8. (C)   

 

2

2
1

5
72

v 400 118
tan , tan

rg 80 10 80 10 2


               
 

 
9. (C)   
 
10. (A)   
 For weightlessness  

 
2mv

mg
r

  at the top 

 v gr 9.8 20 14 m / sec      

 
11. (D)   

 

2 2 2
A A A

max
2 2 2
B B Bmin

mV V V
mg g gT

, 4
mV V VT

mg g g

  
  

  

l l l

l l l

 

 If the speed of the stone at the highest point BV gl x , 

 Then the speed at the lowest point will be AV x 4gl   

 
 x 4 g g x 5

4
xg g x 1

  
  

 
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 4x 4 x 5 or x 3    . 

   Velocity at the highest point of the path 

 
10

x gl 3 10 10 m / sec
3

     

 
12. (D)   

 
2 2mv 0.25 v

T 5 , v 14 m / s
r 1.96


     

 
13. (C)   
  
14. (B)   

 Mass of each link 
2

125
  

 Radius of path, 
1.25m

r
2 2

 
 
l

 

 
2 N 2 3000

100
t 60

 
      

   Centrifugal force 

 
 2

2 1.25 1002
mr 314 N

125 2

 
    


. 

 
15. (A)  

 
2

2

2

mv 1 1 1
k mv

r r 2 2r
       

 
2

1 1
P.E. F dr dr

r r
           

   Total Energy 
1 1 1

2r r 2r
     

 
16. (D)   

 
2 2mv 16 v

T ,16 , v 12 m / sec
r 144


   . 

 
17. (D)   
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2

rad / sec.
60 60 3600

 
  

  
 
18. (A)   
  
19. (B)   

  v gr 9.8 3.16 m / s    

 
20. (D)   

  22T mr mr 2 n     

 
 22

2 24 10 mr
4 mrn

4

  
    

 n 5 R.P.M.  

  
21. (B)  

 2 2
1 1 2 2F mR ,F mR     

 
2

1 1 1
2

2 2 2

F mR R

F mR R


  


 

   is same for both because T is same. 
 
22. (A)   
   
23. (A)   

 Required centripetal force = 
2mv

r
 

 
2mv Fr

F or v
r m

    

 
24. (B)   
 The acceleration vector is actually along the radius of circle therefore (b) is false statement. 
 
25. (C) 
 Since time periods are same, 

  1 2

1 2

2 2
or : 1:1

 
   

 
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                TOPIC: CHEMICAL BONDING     
 

 
Answer Key & Solution 

 
26. (C) 
 Due to presence of lattice, there is no free ions in NaCl hence, there is no mobility of ions. 
 
27. (A)  

 Lattice energy  0
0

Z Z
U

r

 
  

 Z  and Z  are magnitude of charge of cation and anion. 

 0r r r    

 In LiF, both cation and anion are very small. 
 
28. (D) 

F can not form multiple bond. Cl and P can not form multiple bond with itself because 3p 3p    bond 
is not stable. 

 
29. (B) 
 In F2 molecule,  
 F F  (p-p end-to-end overlapping) 

 
30. (C) 
 Species   lp on central atom  
 XeOF4   1 
 XeO2F2  1 
 XeF3

–   3 

 XeO3   1 
 
31. (A) 
 XeO3 (Pyramidal shape) 
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32. (B) 

H2O H2S NH3 SO2 

( 104.5o) ( 92o) ( 107o.48) ( 109.5o) 

 
33. (C) 
 If CF4, all C–F bonds are polar but due to regular geometry it has zero dipole moment. 
 
34. (A) 

  
 
35. (C) 
 General order of melting point:  
 Covalent network solid > Ionic solid > Metallic solid > Molecular solid. 
 
36. (C) 

  
 
37. (D) 
 Hybridisation of ‘O’ in H3O+ is sp3. 
 
38. (D) 

  
 
39. (B) 
 In ClO3, all Cl–O bonds are double bond. 

   
 
40. (B) 
 Shape    Possible hybridisation     
 Pentagonal planar  sp3d3 
 Trigonal planar sp2 
 Linear    sp, sp3d 
 Square planar   dsp2, sp3d2 
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41. (B) 
 ML5 must be pentagonal planar with 5 bond pair and 2 lone pair around M. 
 
42. (C) 
 Species  Shape  
 SF4   see-saw  
 XeO4  Tetrahedral  
 XeF4, 4ICl  Square planar  

 
43. (A) 
 H–O–N=O 
 
44. (A) 
 Dipole moment of CH4 is zero (it has regular geometry). 
 NF3, NH3 and H2O have non-zero dipole moment because they have irregular geometry. 
 
45. (B) 
 Species  Bond order  
 2

2O    1 

 2O     1.5 

 2O     2.5   

 O2   2 
 
46. (B) 
 SO2 is polar because it has irregular geometry. 
 
47. (A) 
 Species  lp + bp(s)  Hybridisation  
 PCl5   5   sp3d 

 PCl4
+  4   sp3 

 PCl6 
–  6   sp3d2 

 
48. (A)  

Due to intramolecular H-bond, O-hydroxybenzaldehyde has weaker intermolecular bonding hence, it 
has higher vapour pressure than p-hydroxybenzaldehyde. 

 
49. (B) 

3N  has linear structure. It is called as pseudo halogen. Oxidation state of ‘N’ is –1/3. Number of 

electrons in 3N  and NO2 are 22 and 23 respectively. 

 
50. (D) 
 Only H2O and H2O2 can form H-bond. 
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