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Guess Paper – 2008
Class – XII
Subject – MathematicsPhysixcs
( Based on the new pattern of CBSE board examination 2008 )

-----< Dual nature and Atomic nucleus >-----

( NCERT units 11 , 12 and 13 )
Time Allowed : 3 hours






Maximum Marks : 70

(a)
All questions are compulsory


(b) 
Question numbers 1 to 8 are very short answer type questions, carrying one mark each.

(c) 
Question numbers 9 to 18 are short answer type questions, carrying two marks each.

(d) 
Question numbers 19 to 27 carry three marks each.

(e) 
Question numbers 28 to 30 are long answer type questions, carrying five marks each.

(f) 
Use of calculators is not permitted. However, you may use log tables, if necessary.

Q.1> What is the energy of an electron in the third orbit of hydrogen atom

Q.2> In a certain experiment, green light is able to produce photoelectric effect while yellow light is not. Will photoelectric effect be observed with red light?

Q.3> Find the energy of photon emitted when hydrogen atom makes a transition from second shell to the first shell

Q.4> Four nuclei fuse together to form a heavier nucleus. If this process is accompanied by the release of energy, which of the two – the parent or the daughter nucleus would have a higher binding energy per nucleon.

Q.5> Complete : 7N14 ( n , p )

Q.6> Find the velocity of an electron orbiting in the 5th orbit of hydrogen atom

Q.7> Hydrogen atom makes a transition from 4th to 3rd shell. To which spectral series does this transition belong?

Q.8> Find the De’Broglie wavelength of a football of mass 2kg moving with a speed of 10m/s

Q.9> A helium-neon laser emits light of wavelength 620nm. Find the energy and momentum of the photons coming out of this laser.

Q.10> State Einstein’s photoelectric equation

Q.11> Mention differences b/w fission and fusion

Q.12> Define radioactivity

Q.13> An electron and an alpha particle have the same kinetic energy. Which of them has a longer De’Broglie wavelength

Q.14> What is the De’Broglie wavelength of an electron accelerated by a potential of 100 volts?
Q.15> A 400 kg sample of a radioactive substance has a half life of 250 years. 

(a) Find the time after which 50kg of the substance is left

(b) What is the amount of substance left after 1500 years

Q.16> A hydrogen atom makes a transition from the 4th level to the 2nd level. Using Rydberg’s formula find the frequency and wavelength of the emitted photon.

Q.17> State the two drawbacks of Bohr’s theory.

Q.18> A material has a work function of 1.5 eV. Light of wavelength 310nm is incident on it. Find

(a) Kinetic energy of the emitted photo-electron

(b) Stopping potential

Q.19> Given the atomic masses 


(a) 238U92 = 238.05079 u 

(b) 4He2 = 4.00260 u
(c) 1H1 = 1.00783 u


(d) 234Th90 = 234.04363 u

(e) 237Pa91 = 237.05121 u

(a) Calculate the energy released during the alpha decay of Uranium

(b) Show that Uranium can not spontaneously emit a proton

Q.20> State the 4 laws of photo-electric emission

Q.21> Polonium has a half-life of 4000 years. 

(a) Find the time in which half the sample of polonium would have decayed

(b) Find the time in which 10% of the sample would have decayed

(c) Find the time in which 25% of the sample is left.

Q.22> A material has a work function of 3eV. Find 

(a) Threshold frequency

(b) Threshold wavelength

(c) Will this material emit electrons when radiation of wavelength 310nm is incident on it

Q.23> Plot a graph showing the 

(a) Variation of photo-current with the intensity of incident radiation

(b) Variation of photo-current with collector plate potential for 2 different intensities

(c) Variation of photo-current with collector plate potential for 2 different frequency

Q.24> Calculate the De’Broglie wavelength of (a) an electron in hydrogen atom moving with 0.01 times the speed of light and (b) a ball of radius 1cm and mass 0.3 kg moving with a speed of 5m/s. Hence show that the wave nature of matter is important at the atomic level but is not really relevant at the macroscopic level.

Q.25> What is nuclear force. Mention 2 properties and show its variation with inter-particle distance.

Q.26> Show the nuclear density is independent of mass number. What is its value?

(b) Which out of hydrogen and uranium will have higher nuclear density?

Q.27> A radioactive element A X Z , emits 4 alpha particles and then eight beta particles.

(a) What is the atomic and mass number of the new nucleus formed by this disintegration.

(b) If X lies in the 4th group of the periodic table, in which group will the new element lie ?
(c) What is the relationship between the parent and daughter nucleus?
Q.28> Draw the binding energy curve. Mention 2 important features of this graph. What does this curve tell us about the possibility of fission and fusion reactions?

Q.29> State the Postulate of Bohr’s theory.

(b) Using Bohr’s theory, derive an expression for the radius, velocity and energy of an electron in the nth orbit of hydrogen atom.

Q.30.> Ultraviolet light of wavelength 2271 A from a 100 W mercury source radiates a photo cell made of molybdenum metal. If the stopping potential is 1.3 V, estimate the work function of the metal. How would the photo cell respond to high intensity (105 Wm-2) red light of wavelength 6328 A produced by a He - Ne laser ?
(c) Plot a graph showing the variation of stopping potential with frequency of incident radiation.
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