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[PHYSICS]
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3. Here, 



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2 (ct x)  is dimensionless. Hence, 


ct

 is also dimensionless and unit of ct is same as that of x.

Therefore, unit of is same as that of x. Also unit of y is same as that of A, which is also the  unit of x.
4. We know that the units of physical quantities which can be expressed in terms of fundamental units are

called derived units. Mass, length and time are fundamental units but volume is a derived  unit (as V = L3)
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8. E = hv or 
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9. We know that dimension of velocity of light [c] = [M0LT–1]; dimension of gravitational constant [G] = [M1L3T–

2] and dimension of Planck’s constant [h] = [M1L2T–2]. Solving the above three equations, we get; [M] = [c1/

2G–1/2h1/2].

12.
 

     
V r 1 33 3 3%

V r 100 100
13. Given length () = 3.124 m and breadth (b) = 3.002 m. We know that area of the sheet (A) =  × b = 3.124×

3.002 = 9.378248 m2. Since, both length and breadth have four significant figures, therefore area of the
sheet after rounding off to four significant is 9.378 m2.
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[h] [E ] [ML T ][L]
[I] [CI] [LT ][ML ]

= [T–1] = [frequency].
15. Unit of energy = [F]x [A]y [T]z

[M]1 [L]2 [T]–2 = [MLT–2]x [M0LT–2]y [M0L0T1]z
or [M]1 [L]2 [T]–2 = MxLx+yT–2x–2y+z

For equality,
x = 1, x + y = 2 or y = 1
– 2x – 2y + z = – 2 or z = 2

 Unit of energy = [F]1 [A]1 [T]2
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1 a 1 b c d 1 e3 100
2 a 2 b c d 3 e

           

1 1 12% 3% 2% 3 % 6%
2 2 3

= [1% + 1.5% + 2% + 3% + 2%]
The minimum amount of error is contributed by the measurement of a.

17. 
4 2

4 1/3

a by
(cd )

Taking log on both sides,

   
1 4logy 4loga 2logb logc logd
3 3

Differentiating,

    
   

y a b 1 c 4 d4 2
y a b 3 c 3 d

Percentage error in y,

                                 

y a b 1 c 4 d100 4 100 2 100 100 100
y a b 3 c 3 d

        
1 4[4 2% 2 3% 4% %] 22%
3 3

18. E = [ML2T–2], G = [M–1L3T–2], I = [MLT–1] and M = [M]

 Dimensions of 
2
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GIM
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[M L T ][MLT ][M ] [T]
[ML T ]

19. Let vabc

Equation dimensions on both sides,
[M0L1T–1]  [MT–2]a [ML–3]b[L]c
[M]a + b [L]–3b + c[T]–2a

Equation the powers of M, L, T on the both sides, we get;
a + b = 0
– 3b + c =1
– 2a = – 1
Solving, we get;

    
1 1 1a ,b ,c
2 2 2

 v 1/2–1/2–1/2







2v

20. 1/8th of the circumference  
360º 45º

8

Change in velocity,    2 2 2v v 2v cos45º 0.765v
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23.
2

3

Work done [MLT .L][Energy density]
Volume [L ]

    

 Force[Young's modulus] [Y]
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The dimensions of 1 and 4 are the same.
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45.

[CHEMISTRY]
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69.

70.

71.

72.
73.
74.
75. Mn2+ due to presence of five unpaired ele electrons has maximum magnetic moment.
76.
77.
78.
79.
80.

81. 3 1 34h ;m lg 10 kg,v 100ms ,h 6.626 10 Js
mv

        


34 2 1

33
3 1

6.626 10 Js(kgm s ) 6.626 10 m
10 kg 100 ms
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 


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

82.
n = 3, l = 0 (3s); n = 3, l = 1(3p)
n = 3, l = 2(3d); n = 4, l = 4(4s)
3d has higher energy than 4s because it has higher (n + l) value. The increasing order of energies
is :
3s < 3p < 4s < 3d

83.
84. Number of orbitals in an energy level n2 = 42 = 16
85. Outermost electron of sodium is 3s1.
86. 29Cu = [18Ar]3d104s1  Cu2+  = [18Ar]3d94s0

98. Species : 19K 20Ca2+
21Sc3+

No. of es 19–1 = 18 20–2 = 18 21–3 = 18 17 + 1 = 18
87.
88.
89. 58Ce : [54Xe]4f25d06s2

 Ce3+ : [54Xe]4f1

90. 37Rb : [Kr]5s1

 Valence electron in Rb is 5s1 and its quantum numbers are :

n = 5, l = 0, m = 0, 
1s
2

 


