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PART (A) : PHYSICS 
 

Answer Key & Solution 
 
1. (B) 
 lnP t t  

   1
ln 1 0

dp
F t t

dt t
     
 

 

 1 1
t e

e
   

 
2. (A) 

  2 1 2.5sect t   

  

 
  2 2 20 17.5

70 m
8 10
x yu u

R     

 
3. (C) 

 1200 3.5 3.5T g a      

       1 24 4T g T a    

          2 2.5 2.5T g a   

  200 35 40 25 10a     

 210 m sa   

 1 130 NT   

 2 50 NT   

 
4. (A) 

 Maximum friction, max 0.2 1 10 2 Nf mg      . 

 Initial force = 5 N > 2 N.  
 So, block will move with acceleration. 

  max 5 2 2
3 2

1

F f t
a t

m

  
     

     2

0 0

3 2 3
v v

dv t dt v t t       

 The block comes to rest again at t = 3 s. 
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 At t = 2 s, the block is moving and hence, friction force acting on the block is 2 Nf  . 

 
5. (C) 

  1 2cos cosu u    

  
2 2
2 2sin 2 3
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2

u u

g g


    

   2
2 600u   or 2 10 6u   

  
 o

2
2 2

2 10 6 3 22 sin 60
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u
t t

g
     

  
o

1 o

10 6 cos 60
10 2

cos30
u    

   2
o 1

10 2 sin 30 18 10 18
2

h    

  30 90 60 mh     

 
6. (B) 

 
2

3 3 2 2
2

1 3 3
dx t

x t x t v
dt x

       

   
2 2

4

2 2dv x t t x dx dt

dt x

  
  

        
2

3 3
3 2 5 5

2 2 2t t t t
x t x t

x x x x

 
      

 
 

 
7. (A) 

 ˆ ˆ5sin 30 5cos30bv i j   

 ˆ10cv i     

  

 bc b cv v v 


 

      
5 5 3ˆ ˆ10
2 2

i j    
 

 

      
5 3ˆ ˆ7.5

2
i j    

       ˆ ˆ7.5 2.5 3i j       

 
7.5

tan 3
2.5 3

        

 o60   
 
8. (C) 

 A B
 

 is in plane of A


 and B


 whereas A B
 

 is perpendicular to the plane of A


 and B


 

bv
o30


2.5 3

7.5
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9. (A) 
 Vector perpendicular to given vectors is  

      
ˆˆ ˆ

ˆˆ ˆ1 2 3 2 6 1 9 2 6

3 2 1

i j k

i j k      
 

 

               ˆˆ ˆ8 10 4i j k    

 Its magnitude is 2 2 28 10 4 6 5    

 Hence, required unit vector is  1 ˆˆ ˆ8 10 4
6 5

i j k   

 
10. (B) 
 Acceleration is the rate of change of velocity.  
 The magnitude of velocity (i.e., speed) is constant but it may change in direction.  
 So, acceleration may be variable due to change in direction. 
 
11. (D) 
 If velocity is changing they may change in magnitude or direction or both.  
 (i) So, if velocity is changing in direction only the magnitude is constant so speed is constant.  
 (ii)  If only direction of velocity is changing and magnitude is constant then acceleration will also be 

constant in magnitude (in case of uniform circular motion).  
 (iii) Average acceleration may be constant. 

  2 1
av

2 1

v v
a

t t





 

 
12. (B) 
 If speed is changing then velocity must change. 
 
13. (B) 

 2x 10t 2t   

 
dx

v 10 4t
dt

    

 v = 0, at the time of coming to rest, so  
 10 – 4t = 0 
 t = 2.5 s 
 
14. (C) 

 Displacement of car 2 260 30 30 5 km    
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15. (A) 

 
1 2

av

t 2t
v vDistance Speed Time 3 3v

t 2tTime Time
3 3

  
  


 

 

1 2

1 2 1 2
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v 2v
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1 3 3

  
      

 
16. (C) 
 There are seven base quantities,  
 (i)  Mass   (ii)   Length    
 (iii) Time   (iv)  Current   
 (v)  Amount of substance  (vi)  Luminous intensity   
 (vii) Temperature 
 
17. (D) 
 Light year is the unit of distance  
 1 light year = 9.46 × 1015 m 
 
18. (B) 
 One astronomical unit is the average distance between earth and sun 
 1 astronomical unit (AU) 1.496 × 1011 m 
 
19. (B) 

 Current 
q

I q It
t

    

 q = Ampere second 
 So, ampere second is the unit of charge. 
 
20. (B) 
 Most accurate reading is the one having minimum error.  
 So,  16 – 6.281 = 0.28 cm  
  16.5 – 6.281 = 0.22 cm  
  15.99 – 6.281 = 0.29 cm  
  16.0 – 6.281 = 0.28 cm  
 So, second reading is most accurate. 
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21. (5)  

    ˆ ˆ ˆ ˆ ˆ10 sin 37 10cos37 5 2 cos45 5 245 20 cos53 sin53R i j i j i j      


 

 34 5 5R n     

 
22. (9) 

 540 50 490mH     

 
2H

R u
g

  

 
2 1

g
u R


 

    20 m sec  

 9N   

 
23. (7) 

Since both blocks have same mass and upward force due to tension in strings on A is 4 times of that 
on B, the tendency of B is to slide down and of A is to slide up the incline.  

Accordingly, the friction 1f  and 2f  is shown in the figure. 

  
 Here, we have a limiting case, where the system is in equilibrium but the friction is maximum. 

 Here, 1 cosf mg    and  2 2 cosf m g    

 From FBD of A and B, we have 

 1 24 sin sin 3 cosT mg f mg mg         and  

 1sin sin cosT mg f mg mg        

    sin 3 cos 4 sin cosmg mg         

 
7 7

3sin 7 cos tan
3 6


          

 1 7
tan 7

6
n       

 
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24. (3) 

 Applying 0i iT a  , we have  

 2 0 2 0B A C B A CTa Ta Ta a a a        

  

 2 12
2 0B A C

B A C

T m g T m g T m g

m m m

       
       

     
 

  2 1

4 1 4
2 1

B A C

T g
m m m

 
        

 
 

  2 2

4 1 1
2 1

9 9 18
T g        
 

 

  4 1 1
2 0.5 0.5 1 10

9 9 18
T          
 

 

 
25 18 1350

N
11 11 3

T


  


 

 3n   

 
25. (5) 

It can be seen that if the tension in string connected to m is T, then the total force due to strings on M 
is 2 4 6T T T  . 
Hence, if acceleration of M is a, then acceleration of m is 6a. 

From m,  6m a T  

For M, 6Ma Mg T   

  236 10
5ms

36 m 36 36 1

Mg
a

M


  
  

 

 
26. (2) 
 Total area around fountain  

  2
maxA R   

 Where, 
2 2 o 2

max

sin 2 sin 90v v v
R

g g g


    

   
4

2

v
A

g
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27. (2) 

 Range, 
 2

2

2 sin cos

cos

u
R

g

 



 

 For same range, if one angel is 1 =30o, the other angle must be  

     o o o o o
2 190 90 30 15 45          

 Time of flight, 
2 sin

cos

u
T

g





 

    
o

1 1
o

2 2

sin sin 30 1

sin sin 45 2

T

T


  


 

   2n   
 
28. (2) 
 When the particle strikes the plane horizontally 

 In this case, 
 2u sin

t
g cos

 



 

  
 And 0 usin gt   

 
 2u sin

u sin g
g cos

  
    

 

 2 tan tan tan : tan 2      . 

 
29. (4) 
 In the device the acceleration (magnitude) of the blocks are 
 1a a  

 And 2a 2a  

 By Newton’s second law, we have  
  0T Mg Ma   ………. (i) 

  0T 2T  ………… (ii) 

 And  Mg T M 2a    ……………. (iii) 
 After solving above equations, 

 We get 2g
a ms

5
  

 2 2
2

2g
a 2a ms 4ms

5
      

 
30. (2) 
 For m not to slide over M, 
 mgsin ma cos 0    acceleration of the triangular block should b e g tan  . 
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 If 0m  is the required mass, then  

   0 0m g T m g tan    

 And   T M m g tan    

 Or T 2g tan   

  cot 2   (given) 
 After simplifying above equation, we get  
  0m 2kg . 
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PART (B) : CHEMISTRY 
 

Answers & Solution 
 
31. (A) 
 CH4 will have zero dipole moment and in NF3 bond moments are in opposite directions. 
 
32. (A) 

 Bond order value 2 2
2 2 2 2 2O 3, O 2.5, O 2, O 1.5, O 1         

 Since Bond order  , Bond length   
 
33. (A) 

  1 12 500 5 2.5 500V V       

 1 11000 5 1250 2.5V V    

 12.5 250V   

 1 100mlV   

 
34. (C) 

(A)  incorrect less than 109 28'  
 (B) incorrect position of lone pair 
 (C) correct square planar structure with  = 90o 

 (D)  incorrect because it is square planar with two lone pair at Xe and  = 90o  
 

35. (B) 
Higher n+l 

 
36. (C) 

SF4 is sp3d hybridization with 1 lone pair (see saw). 
BrF3 is sp3d hybridization with 2 lone pair (T shape). 

 
37. (D) 
 1 g atom of Fe (56 g Fe) is present in 1 mole of the compound  
 As 4.6 g Fe will be present in  

  
100

56g
4.6

   

  1217 g  of the compound. 

 So, approximate molecular mass = 1200. 
 
38. (D) 

Element  Carbon  Hydrogen  

% Composition  92.3 7.7 

Atomic ratio  92.3/12 = 7.69 7.7/1 = 7.7 
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Simple ratio 7.69/7.69 = 1 7.7/7.69 = 1 

 So, empirical formula is ‘CH’. 
 
39. (A)  
 p-orbital has single dumb bell and d orbital has double dumb bell. 
 

40. (B) 
 2s should be filled before 2p. 
 
41. (B) 

 NaoH + HCl  NaCl + H2O  
 m moles of HCl = m mole of NaOH 
      = 100 

   mass of NaOH 3100 10 40gm    

 % purity = 40%  
 
42. (D) 

 
 203 100 P 205P

204.4
100

 
  

 
43. (D) 

 
h

2MeV
   

 
44. (A) 
 n = 1, 0  
 
45. (C) 

The basic character of metal oxides decreases from left to right in a period and increases down the 
group. 

 
46. (C) 

 Number of hybrid orbitals of P in    3 3
4

1
PO 5 0 3 4 sp

2
      

 No. of hybrid orbitals of N in    2
3

1
NO 5 0 1 3 sp

2
      

 No. of hybrid orbitals of          2 2 1 12 2 1 1 3 3 3 3
x y zI 5s 5p 5p 5p : sp sp sp sp  

 I-atom in excited state: 2 2 2

2 4 1 0

z x y
5s 5p 5d 5d


 

I-atom is 3 2sp d hybridised state in  3 2
4ICl : sp d ,        1 1 03 2 3 2 3 2 3 2sp d sp d sp d sp d . Two psl  occupy 

the axial positions of octahedron and the shape of 4ICl  becomes square planar. 

 
47. (C) 
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48. (B) 
 Most probable velocity increases and fraction of molecules possessing most probable velocity 

decreases. 
 
49. (A) 
 At high temperature and low pressure, areal act as an ideal gas. 
 
50. (C)  
 M. Wt of Na2SO4.10H2O is 322 g which contains 224 g oxygen. 
   32.2 will contain 22.4 oxygen.  
 
51. (0.07) 
 Let molarity of Ba(OH)2 = M1  

 12M 25 0.1 35    

 1M 0.07 M  

 
52. (3) 

 SO2  1 d - p   bond  

 SO3  2  d - p   bond  

 
53. (0.50) 

 Mass of 1 L  1000 mL   solution 1000 1.090 1090g    

 Mass of glucose in 1L 0.5 180 90g    

 Mass of water 1090.0g 90.0g 1000g    

 Hence, molality 
0.5 1000

0.5
1000


   

 
54. (7.90 to 8.00)  

 Weight of Iron in 
0.66

67200 67200 443.52
100

    

 Number of atoms of Iron 
443.52

7.92 8
56

    

 
55. (4) 

2H  + 2

1
O

2
  2H O  

10 g  64 g   
10

5mol
2

  
 

  
64

2 mol
32

  
 

   

 In this reaction oxygen is the limiting agent.  
 Hence amount of H2O produced depends on the amount of O2 taken  
   0.5 mole of O2 gives H2O = 1 mol  
    2 mole of O2 gives H2O = 4 mol  
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56. (1) 
 m = +2 signifies only one orbital. 
 
57. (6) 
 Atomic number 24 is for Cr 1s2, 2s2p6, 3s2p6d5, 4s1. 
 
58. (3) 
 f block elements belong to 3rd group. 
 
59. (2) 
 The electronic configuration of 28Ni2+ (electron = 26) is (1s)2 (2s)2 (2p)6 (3s)2 (3p)6 (3d)8 
 
60. (2) 
 Cd and Hg are d-block elements but not transitional 
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PART (C) : MATHEMATICS 
��
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