
  Class : XIIth                                                                                               Subject : PHYSICS

  Date :                                                                                                           DPP No. : 1

1 (a)

Remaining amount

= 16 × (1

2)
32/2

= 16 × (1

2)
16

= (1

2)
12

< 1𝑚𝑔
3 (a)

Half-life of a radioactive element

     𝑇 =
0.693𝜆 or  𝑇 ∝ 1𝜆∴             
𝜆𝐴𝜆𝐵 =

𝑇𝐵𝑇𝐴  
4 (b)

 7𝑁14 +  2𝐻𝑒4→ 8𝑂17 +  1𝐻1

5 (a)𝑁𝑡1
= 𝑁0𝑒 

–𝜆𝑡1   𝑁𝑡2
= 𝑁0𝑒―𝜆𝑡2 ∴  𝑁𝑡1

―𝑁𝑡2
= 𝑁0(𝑒―𝜆𝑡2 ― 𝑒―𝜆𝑡2)

7 (a)

Mass defect∆𝑚 = Total mass of α ― particles ― mass of  12C nucleus 
        = 3 ×  4.002603 ― 12
         = 12.007809 ― 12
         = 0.007809 unit

8 (b)

From diagram

𝐸1 = ―13.6 ― ( ―3.4) = ―10.2𝑒𝑉

Topic :-.NUCLEI  

n=4 (– 0.85 eV)

n=3 (– 1.51 eV)

n=2 ( –3.4 eV)

n=1 (– 13.6 eV)

E2E1

E3

E4
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𝐸2 = ―13.6 ― ( ―1.51) = ―12.09𝑒𝑉𝐸3 = ―1.51 ― ( ―0.85) = ―0.66𝑒𝑉𝐸4 = ―3.4 ― ( ―0.85) = ( ― 2.55)𝑒𝑉𝐸3 is least, 𝑖.𝑒., frequency is lowest

9 (a)

1amu (or 1 u)=1.6605402 ×  10―27 kg
                            =  1.6 ×  10―24 g

Moreover 1 amu is equivalent to 931 MeV
0r 1.6 ×  10―24 g is equivalent to 931 MeV∴  1g is  equivalent to 

931

1.6 × 10―24 MeV

and 10―3 g is equivalent to 
931

1.6 × 10―24 × 10―3MeV

                  =  5.6 ×  1023  MeV
10 (d)

          ∆𝑚 = 0.3𝑔
                  = 0.3 ×  10―3 kg =  3 ×  10―4 kg
Energy liberated , 𝐸 = ∆𝑚𝑐2

                 = 3 ×  10―4 ×  (3 ×  108)2

                 = 3 ×  10―4 × 9 × 1016

                =  27 × 1012  J =  
27 ×  1012

3.6 ×  106
 kWh

                =  7.5 ×  106  kWh
11 (c)

1𝜆 = 𝑅( 1

22
― 1

42) =
3𝑅
16

⇒𝜆 =
163𝑅 =

16

3
× 10―5𝑐𝑚

Frequency 𝑛 =
𝑐𝜆 =

3 × 1010

16

3
× 10―5 =

9

16
× 1015𝐻𝑧

12 (d)𝑉 = (12.1 ― 5.1)𝑣𝑜𝑙𝑡𝑉𝑠𝑡𝑜𝑝𝑝𝑖𝑛𝑔 = 7𝑉
13 (b)

 88𝐴196→ 78𝐵164

Number of α ― particles =  
196 ― 164

4
 = 8

           88𝐴196 ―8𝛼     
 72𝑋164→ 78𝐵164∴  Number of β ― particles =78 ― 72 = 6

14 (c)ℎ𝑐𝜆 = 𝐸 = 𝑒𝑉⇒𝜆 =
ℎ𝑐𝑒𝑉 =

6.6 × 10―34 × 3 × 108

1.6 × 10―19 × 4.9
= 2525 Å

15 (b)
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𝑁 = 𝑁0(1

2)
𝑛

Remaining part =  𝑁0 ―  
3

4
𝑁0

                             =
1

4
𝑁0

                      
𝑁0

4
= 𝑁0(1

2
)𝑛 

                (1

2)
2

= (1

2)
𝑛

                       𝑛=2
Time = Half year ×  Number of half year= 3 × 2 = 6days

16 (a)

The total mass of the initial particles
              𝑚i = 1.007825 +7.016004
                  = 8.023829 u
and the total mass of final particles
            𝑚𝑓 = 2 ×  4.002603 =8.005206 u

Difference between initial and final mass of particles

         ∆ 𝑚 =  𝑚𝑖 ―  𝑚𝑓 = 8.023829 - 8.005206  

                                           = 0.018623 u
The 𝑄-value is given by
                                    𝑄 =  (∆𝑚)𝑐2

                                         = 0.018623 ×  931.5 =17.35 MeV
17 (c)

1 week = 7 days = 7 × 24ℎ𝑟 ≃ 14 half lives

Number of atoms left =
𝑁0

(2)14, Activity = 𝑁𝜆∴  Activity left is 
1

(2)14 times the initial⇒ 1

(2)14 × 1𝑐𝑢𝑟𝑖𝑒 =
1

16384
× 1 curie ≅61 × 10―6 curie≈ 60𝜇 𝑐𝑢𝑟𝑖𝑒

18 (a)

Mean life =
Half life

0.6931
=

10

0.6931
= 14.4 ℎ𝑜𝑢𝑟𝑠

19 (a)

If 𝑅 is activity of radioactive substance after 𝑛 half lives, 

then 𝑅 = 𝑅0(1

2
)𝑛𝑅0

16
= 𝑅0(1

2)
𝑛 ∴ 𝑛 = 4

𝑡 = 𝑛 𝑇 = 4 × 100 = 400 μs
20 (b)
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Here 𝑇1/2 = 20 𝑚𝑖𝑛𝑢𝑡𝑒𝑠, we know 
𝑁𝑁0

= (1

2
)𝑡/𝑇1/2

For 20% decay 
𝑁𝑁0

=
80

100
= (1

2
)𝑡1/20

    …(i)

For 80% decay 
𝑁𝑁0

=
20

100
= (1

2
)𝑡2/20

    …(ii)

Dividing (ii) by (i)

1

4
= (1

2)
(𝑡2―𝑡1)

20

On solving we get 𝑡2 ― 𝑡1 = 40 𝑚𝑖𝑛

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. A C A B A B A B A D

Q. 11 12 13 14 15 16 17 18 19 20

A. C D B C B A C A A B
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