PHYSICS -PAPER – 1 (THEORY)
CLASS XII
(Maximum Marks: 70)
(Time allowed: Three hours)
(Candidates are allowed additional 15 minutes for only reading the paper. 
 -------------------------------------------------------------------------------------------------------
This question paper is divided into 4 Sections, A, B, C and D as follows:
Answer all questions.
Section A consists of one question having sub-parts of one mark each.
Section B consists of seven questions of two marks each.
Section C consists of nine questions of three marks each, and 
Section D consists of three questions of five marks each
The intended marks for questions are given in brackets [ ].
All working, including rough work, should be done on the same sheet as and adjacent to the rest of the answer.
Answers to sub parts of the same question must be given in one place only. 
A simple scientific calculator without a programmable memory may be used for calculations.
 -------------------------------------------------------------------------------------------------------
SECTION A(14 Marks)
Answer all questions				.
 Question 1 
(A)	Choose the correct alternative (a), (b), (c) or (d) for each of the questions given below: 										        [7×1]
i. In Young’s double slit experiment, the separation between the slits is halved and the distance between the slits and the screen is doubled. The fringe width is 
a. Unchanged 	b. Halved	 c. Doubled	 	d. quadrupled 
ii. The energy of an electron in the ground state of a hydrogen atom is -13.6ev what will be the ratios of energies in the first orbit to that in the second orbit, if the radius of first orbit is r1 and the second radius is r2?
a. r12:r22 		b. r1:r2		  c. r2: r1  		d. r22:r12
iii. The de Broglie wavelength of an electron in the first Bohr's orbit of hydrogen atom is equal to:
a. diameter of the first orbit		b. circumference of the first orbit
b.  radius of the second orbit		c. h/2π
iv. Lorenz's force is
a. The sum of electrostatic and magnetic force acting on a moving charged particle
b. The vector sum of electrostatic and magnetic force actingon a moving charged particle.
c. Electrostatic force acting on a charged a particle only. 
d. The magnetic force acting on a moving charged particle only
v. It was found that certain metals like Zinc, cadmium, magnesium etc are photosensitive only to ultraviolet light. However somealkali metals such as Lithium, sodium and potassium were photo sensitive even to visible light. If ultraviolet light ofthe same frequency and the same intensity is incident on Zinc and sodium metal then which one of the following quantities may be the same?
a. Kinetic energy of the photo electrons emitted by the two metals 
b. Photoelectric current flowing through the two metals 
c. Stopping potential 
d. The potential energy of the photo electrons emitted by the two metals. 
vi. Assertion: The wave nature of matter is what prevents atoms from collapsing and gives atoms their sizes.
Reason: Only those orbits where the circumference of the orbit is an integral multiple of de Broglie wavelength exist or are allowed. And it is not possible lower than the lowest orbit in an atom.
a. Both assertion and Reason are true and reason is the correct explanation for assertion.
b. Both assertion and Reason are true and reason is not the correct explanation for assertion.
c. Assertion is true and Reason is false
d. Both assertion and reason are false.
vii. Assertion: If current is flowing through a machine of Iron, eddy currents are produced.
	Reason: Change in magnetic flux through an area causes eddy currents.
a. Both assertion and Reason are true and reason is the correct explanation for assertion.
b. Both assertion and Reason are true and reason is not the correct explanation for assertion.
c. Assertion is true and Reason is false.
d. Both assertion and reason are false.
(B) 	Answer the following questions briefly.				[7×1] 
i. What happens when an electron colloids with a positron? 
ii. In the X-Y plane, a magnetic field of 4 T is applied along the Y axis. Calculate the magnetic force on a proton, if it moves at 3×106 m/s along the+Y axis.
iii. The kinetic energy of an alpha particle incident on a gold foil is doubled. How does the distance of the closest approach change?
iv. An electron is revolving around the nucleus of a hydrogen atom. If the radius of the first orbit is 0.53x10-10m, calculate the de Broglie wavelength of the moving electron in the orbit.
v. Can two filament bulbs act as coherent sources? Explain in brief.
vi. What is the function of control rods in a nuclear reactor?
vii. Whattype of wave friend is generator by a point source of light?
Section B (14 Marks)
 Question 2
i. Write balanced equation showing nuclear fission of uranium 92 U235 nucleus.
ii. What is the principle of operation of a nuclear reactor?
Question 3
i. State de- Brogliehypothesis.
ii. Show how the de-Broglie wavelength (λ) of moving particles varies with their linear momentum
Question 4
	 The diffraction of light due to a single slit is being observed in the laboratory. What will be the effect on the diffraction pattern, if
i. Light of smaller wavelength be used.
ii. Slit is made narrower.
Question 5
	Analyse the figures given below and mention the significance of electromagnetic waves in each case.
	[image: ]	[image: ]
Question 6
	Two long wires carrying current are kept crossed (not touching each other) as shown in figure. If resultant magnetic induction at P is zero, then find the relation 	between I1 and I2
[image: ]
Question 7
	How is the mutual inductance of a pair of coils affected, when
i. Separation between the coils is increased?
ii. The number of turns of each coil is increased?
Question 8
	State two factors on which the sensitivity of a moving coil galvanometer depends.
Section C (27 Marks)
Question 9
	The Lyman series spectrum of an atom contains wavelengths 176.7 nm and 137.5 	nm. The energy of the ground level of the atomis-10.6 eV Determine the ratio of 	kinetic energies of electrons in the first excited state and the second excited state.
Question 10
	Obtain an expression for the magnetic flux density  B at the centre of a circular coil of radius R having N turns when a current I flows through it.
Question 11
	AB and CD are two parallel conductors kept 1m apart and connected by a 	resistance R of 6Ω as shown in figure. They are placed in a magnetic field B = 3×10-2T which is perpendicular to the plane of the conductors and directed into the 	paper. A wire MN is placed over AB and CD then made to slide with a velocity 2 m/s. Calculate the induced current flowing through the resistor.
			[image: AB and CD are two parallel conductors kept 1m apart and connected by a resistance  R of 6Omega as shown in figure. They are placed in a magnetic field B=3times  10^{-2}T which]
Question 12
	With the help of neatly drawn labeled diagram, prove the law of reflection on the basis of Huygen’s wave theory.
Question 13
	Nuclear binding energy is the energy required to separate an atomic nucleus into its constituent protons and neutrons, or, equivalently, the energy that would be 	liberated by combining individual protons and neutrons into a single nucleus. For example, the nucleus of the hydrogen isotope deuterium, which is composed of one proton and one neutron, can be separated by supplying 2.23 million electron volts (MeV) of energy. Conversely, when a slowly moving neutron and proton combine to form a deuterium nucleus, 2.23 MeV energy is liberated in the form of gamma rays. 
i. Why is the energy needed to separate an atomic nucleus into its constituents? 
ii. In the case of two atoms 3X6 and 3Y7, which atom is likely to be more stable and why? 
iii. Calculate mass defect when a neutron and a proton combine to form a deuterium nucleus.
Question 14
	A circular coil of 20 turns and a radius of 10 cm is placed in a uniform magnetic field of 0.10 T normal to the plane of the coil. If the current in the coil is 5 A, what will be
i. The total torque on the coil?
ii. The total force on the coil?
iii. Average force on each electron in the coil due to the magnetic field. (The coil is made of copper wire of a cross-sectional area of 10-5 m2, and the free electron density in copper is given to be about 1029 m-3).
Question 15 
A galvanometer of resistance 100Ω gives a full scale division for a potential difference of 200 mV.
i. What must be the resistance connected to convert galvanometer into an ammeter of the range 0-200 mA?
ii. Determine resistance of the ammeter.

Question 16
Complete the following nuclear reactions:
 
i. 90 Th234              91Pa234+--------+
ii. 80Hg200+1H1              79Au197+-----
iii. 0n1+6C12             5B11+------

Question 17
Sketch a graph showing the variation of binding energy per nucleon of a nucleus with its mass number. Show fusion, fission and stability belt in graph
Section D (15 Marks)
Question 18
i. With the help of a neatly labelled diagram, prove that the magnitude of motional emf e is given by e = B l v, where l is the length of the metallic rod and 'v' is the velocity with which it is pulled in a transverse magnetic field 'B'
ii. How are the electric vector, the magnetic vector  and velocity vector  oriented in an electromagnetic wave?
OR
i. How can a moving-coil galvanometer be converted into (i) an ammeter and (ii) a voltmeter of given ranges? Draw labelled diagram to illustrate the conversions.

Question 19
i. Total energy of an electron orbiting around the nucleus of an atom is always negative what is the physical significance of this? 
ii. Calculate the wavelength of the first line (Hg) of Balmer series.
iii. What is meant by pair annihilation? Write a balanced equation for the same.
OR
i. Write an expression for force per unit length between two long current carrying wires, kept parallel to each other, in vacuum and hence define an ampere, the SI unit of current.
ii. Calculate force per unit length acting on the wire B due to current flowing in the wire A.
[image: ]
Question 20
A Photoelectric effect is the phenomenon of emission of electrons from a metal surface, when radiations of suitable frequency fall on them. The emitted electrons are called photoelectrons and the current so produced is called photoelectric current.
i. What is the effect of intensity of light on emission of photoelectrons emitting per second?
ii. How is the stopping potential Vo related with K.E.max?
iii. Give the name of any device based on photoelectric effect 
iv. How the maximum K.E. is is related with frequency of radiation for photoelectrons?
v. Calculate the momentum of a photon of green light of =500 nm in S.I. unit.



image5.png




image1.png
Tl
i
i
I,

i
i





image2.png




image3.png




image4.png




