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Instruction : First 15 minutes are allotted for the candidates to read the question paper.
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Note: (1) This question paper consists of seven questions in all.

(2) All the questions are compulsory.

(3) The number of parts of a question to be attempted is mentioned at the beginning of the question.

(4) The marks allotted to the questions are mentioned against each of them.

(5) In numerical questions, use the values of the physical constants given at the end of the question paper,
if necessary.
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1. Answer all the parts :

(a) A mirror producing virtual image larger than the object is (1)
(1) plane (2) concave (3) convex (4) all of these.

(b) The energy of photon of wave length 1 is

(1) hei (2) ’“7 3) hi ) ﬁ

(c) A small impurity is added to germanium to get a p-type conductor. The impurity’s
valency is (1)

(H12)23)34)5s.

(d) A man suffering from short sight is unable to see objects distinctly at a distance greater
than 2 m. The power of the lens required to correct this defect should be (1)
(1)-050D(2)+050D (3)-2D (4) +2D

(e) When ] Li nuclei are bombarded by proton, the resultant nuclei are | Be. The emitted
particle will be (1)
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2. Answer any three parts :

(a) What do you understand by polarized light? (1)

(b) Define stopping potential with reference to photo-electric effect. (1)
(c) Find the ratio of the radii of the nuclei ,A1*"and ,,7¢'*. (1)

(d) What should be the height of a transmitting antenna if the TV telecast is up to 128 km?
(1)
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3. Answer any three parts :

(a) Write the formula for resolving limit of telescope. How can resolving power of
telescope be increased? (1)

(b) Give the logic symbol and Boolean expression for the NOT gate. (1)

(c) What is the role of controlling rods in a nuclear reactor? (1)

(d) Calculate the de Broglie wavelength of electron accelerated through a potential
difference of 500 volt. (1)
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4. Answer any three parts :

(a) Define mass defect and binding energy of a nucleus. The binding energy of deuteron
(GH) is 2.2 MeV and that of helium (;He) is 28 MeV. If two deuterons combined to from
one helium nucleus then calculate the released energy. (2)

(b) A sphere og glass (n = 1.5) is of 20 cm diameter. A parallel beam enters it from one
side. Where will the beam is focused from the other side after refraction? (2)

(c) What is meant by forward bias and reverse bias in p — n junction diode? Draw the
necessary circuit diagram. (2)

(d) What is amplitude modulation? Explain with circuit diagram, how an amplitude
modulated wave is obtained. (2)
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5. Answer any three parts :

(a) The angle of minimum deviation of a light ray by a thin prism of glass [a” g= %j is 40°.

If the prism is dipped in a liquid (a”l:%), then what will be the angle of minimum

deviation? (2)
(b) Write the laws of photo-electric emission. The work function for a certain metal is 4.2
eV. Will there be photo-electric emission for the incident radiation of wavelength 330 nm
by this metal? (2)
(c) A logic circuit is given in the figure. Show that the circuit acts as OR gate.

/

B

(d) Stage Huygens’ principle of secondary wavelets. A light ray has wavelength of 4800 A

in water. If the refractive indices of water and glass are % and % respectively then what

will be the wavelength of the ray in glass? (2)
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6. Answer any three parts :
(a) Derive the formula for the equivalent focal length of two thin lenses placed in contact.

(2)

(b) What are energy bands? Distinguish between conductors, insulator and semi-conductor
on the basis of their energy band diagrams. (2)

(c) The half-life of a radio-active substance is 5 second. At any time this substance
contains 8000 atoms. Calculate-

(1) its decay constant

(2) time when 1000 atoms remain in this substance. (2)

(d) Describe sky waves and space waves. (2)
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7. Answer any two parts:
(a) What do you mean by coherent sources of light? In Young’s double-slit experiment,

the slits are 0.2 mm apart and the screen is 2 m away. The wavelength of light is 6000 A
Calculate-

(1) distance of second bright fringe from the central fringe.

(2) distance of second dark fringe from the central fringe. (3)

(b) The energy of electron in the ground state of hydrogen atom is — 13.6 eV. A photon of
energy 12.75 eV is absorbed by an electron in ground state of hydrogen atom. Up to which
energy level would the hydrogen atom be excited? Calculate the wavelength of second line
of Lyman series and second line of Balmer series. (3)

(c) Draw a circuit diagram of transistor as a switch and explain its working. (3)

sifas s

Soldelel &l GeTATT (m)=9.1x10"'kg
goFclel T 3T (¢)=1.6x107" FellH
GhTA T Tl c=3x10° A/

Telleh ATl h=6.63x10" S[eT &
Reaer Fadied rR=1.097x10" #HI*
gedl i ST R =6.4x10°HY

Physical constants
Mass of electron (m,)=9.1x10""kg

Charge on electron (e) =1.6x10"""coulomb
Velocity of light ¢=3x10° m/s
Planck’s constant 4 =6.63x107* J.s

Rydberg constant R=1.097x10’ m™’
Radius of earth R, =6.4x10° m.
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