	KENDRIYA VIDYALAYA SANGATHAN,GUWAHATI REGION
HALF YEARLY EXAMINATION – 2019

	
	Subject:Physics                                                                                     Class: 12
	

	
	Time:3 Hours                                                                     Maximum Marks: 70
	

	General Instructions:

1. There are 37 questions in all. All questions are compulsory

2. This question paper has four sections: Section A, Section B, Section C and Section D.

3. Section A contains twenty questions of one mark each, Section B contains seven questions of two marks each, Section C contains seven questions of three marks each and Section D contains three questions of five marks each.

4. There is no overall choice. However, an internal choice has been provided in one question of two mark and two questions of three marks, and all the three questions of five marks weightage. You have to attempt only one of the choices in such questions. 
(Total internal choice for 23 marks = 33 %)
5. Some values of physical constants which might be helpful during calculation:
a. Electron rest mass me = 9.109 × 10−31 kg

b.  Proton rest mass Mp = 1.6726 × 10−27 kg 

c. Electronic charge e = 1.6022 × 10−19 C 

d. Speed of light in free space c =2.9979 × 108 m s−1
e. Permeability of free space µ0 = 4π× 10−7 H m−1
f. Permittivity of free space (0= 8.854 × 10−12 F m−1
g. Planck’s constant h = 6.626 × 10−34 J s

Section –A

	1.
	Four charges + 8Q, - 3Q, +5Q and -10Q are kept inside a closed surface. What will be the outgoing flux through the surface. 

(a) 26 V-m     (b) 0 V-m       (c) 10 V-m      (d) 8 V-m 
	1 mark

	2.
	A parallel plate capacitor is charged by a battery. Once it is charged battery is removed. Now a dielectric material is inserted between the plates of the capacitor, which of the following does not change? 

(a) electric field between the plates       (b) potential difference across the plates 

(c) charge on the plates                         (d) energy stored in the capacitor. 
	1 mark

	3.
	The variation potential V with r & electric field E with r for a point charge is correctly shown in the graphs
[image: image8.bmp]
	1 mark

	4.
	Two resistors of resistance R1 & R2 and are connected in parallel. For equivalent resistance R , the correct statement is 

(a)R>R1+R2     (b) R1<R<R2        (c) R2<R<(R1+R2)       (d) R<R1
	1 mark

	5.
	[image: image9.bmp]The voltage V and current I graph for a conductor at two different temperatures T1 & T2are shown in the figure.  The relation between T1and T2is  

(a) T1>T2 ,     (b) T1 = T2     (c) T1< T2      (d) T1(T2

	1 mark

	6.
	A deuteron of kinetic energy 50 keV is describing a circular orbits of radius 0.5 m in a plane perpendicular to the magnetic field B . The kinetic energy of the proton that describes a circular orbit of same radius and inside same B is(a) 25 kev       (b) 50 kev         (c) 200 kev         (d) 100 keV
	1 mark

	7.
	Two wires of same length are shaped into a square and a circle if they carry same current, ratio of magnetic moment is :

 (a) 2 : ᴨ               (b) ᴨ : 2                  (c) ᴨ : 4              (d) 4 : ᴨ
	1 mark

	8.
	State True or False “the susceptibility of a diamagnetic material may sometime inversely vary with temperature”
	1 mark

	9.
	In Faraday’s experiment on electromagnetic induction, more deflection will be shown by galvanometer, when 

(a) Magnet is in high uniform Velocity towards the coil 
(b)  Magnet is in low uniform motion away from the coil 
(c) Magnet is in slowly accelerated motion towards the coil 
(d) Magnet is at rest near the coil
	1 mark

	10.
	Which of the following is weakly repelled by a magnet field:

 (a) Iron      (b) Cobalt         (c) Steel         (d) Copper
	1 mark

	11.
	A concave mirror gives an image three times as large as the object, on a screen placed at a distance of 18 cm from it. For the image to be real, the focal length should be 

     (a)
10 cm
(b)
4.5 cm
(c)
18 cm
(d)
9 cm
	1 mark

	12.
	Match List I with List II and select the correct answer using the codes given below the lists


List I(POSITION OF THE OBJECT)

List II  (MAGNIFICATION)

(I) An object is placed at focus before a convex mirror

(A) Magnification is – (
(II) An object is placed at centre of curvature before a concave mirror

(B) Magnification is 0.5

(III) An object is placed at focus before a concave mirror


(C) Magnification is + 1

(IV) An object is placed at centre of curvature before a convex mirror

(D) Magnification is – 1

(E) Magnification is 0.33

Codes :



A)
I-A, II-D, III-C, IV-B 
(B)I-C, II-B, III-A, IV-E     
(C)
I-B, II-D, III-A, IV-E 

(D)
I-B, II-E, III-D, IV-C
	1 mark

	13.
	[image: image10.bmp]A ray of light passes through four transparent media with refractive indices 
[image: image1.wmf]4

3

2

1

and

 

,

,

.

m

m

m

m

 as shown in the figure.  The surfaces of all media are parallel.  If the emergent ray CD is parallel to the incident ray AB, we must have
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	1 mark

	14.
	The focal lengths of the lenses of an astronomical telescope are 50 cm and 5 cm. The length of the telescope when the image is formed at the least distance of distinct vision is   (a)
45 cm
(b)
55 cm
(c)
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(d)
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	1 mark

	15.
	An emf of 200V is induced in a circuit when current in the circuit falls from 5A to 0 A in 0.1 second. The self-inductance of the circuit is- 

(a) 3.5 H               (b) 3.9 H                   (c) 4 H                    (d) 4.2 H
	1 mark

	16.
	An AC voltage source of variable angular frequency ω and fixed amplitude V connected in series with a capacitance C and an electric bulb of resistance R (inductance zero). When ω is increased 

(a) The bulb glows dimmer      (b) The bulb glows brighter      (c) Net impedance of circuit is unchanged                 (d) Total impedance of the circuit increases
	1 mark

	17.
	In series R-L-C circuit, quality factor can be improved by

 (a) Decreasing L     (b) increasing C      (c) decreasing R      (d) decreasing R & L
	1 mark

	18.
	EM waves can be produced by a charge when it is

(a) An accelerated charged particles (b) A charged particles moving with constant speed

(c) at rest.        (d) Either at rest or moving with constant velocity. 
	1 mark

	19.
	Shorter the wavelength of an electromagnetic waves ,……... energy it carries (fill in the blanks
	1 mark

	20.
	[image: image11.emf]
The figure shows variation of R, XL and XC with frequency f in a series L, C, R circuit. Then for what frequency point, the circuit is inductive. 

 (a) A (b) B (c) C (d) A and B   
	1 mark

	Section B

	21.
	Is quantization of charge a general phenomenon? Why can one ignore quantization of electric charge when dealing with macroscopic i.e., large scale charges?
	2 mark

	22.
	We know that electric field is discontinuous across the surface of a charged conductor. Is electric potential also discontinuous there? Explain.

	2 mark

	23.
	Is the capacitance of a capacitor proportional to the charge Q ? Sketch a graph to show how the potential V of a capacitor varies with the charge Q given to it. Give the significance of its slope

Or,

A capacitor C is fully charged to voltage V and then its battery is disconnected. After that the plate separation is doubled by inserting a dielectric slab of dielectric constant (K) = 6. How much electrical work is needed to be done?
	2 mark

	24.
	How does this magnetic energy contained in an inductor may be compare with the  electrostatic energy stored in a capacitor in terms of their respective field strengths?
	2 mark

	25.
	How are electromagnetic waves produced? Explain the statement The oscillating electric and magnetic fields thus regenerate each other.
	2 mark

	26.
	If the instantaneous displacement current 1.0 A between the space between the parallel plate of a 1(F capacitor then find the time rate of change of potential across its plates.
	2 mark

	27
	Magnifying power of a simple microscope is inversely proportional to the focal length of the lens. What then stops us from using a convex lens of smaller and smaller focal length and achieving greater and greater magnifying power?
	2 mark

	Section C

	28
	[image: image12.emf]The electric field components in Fig.  are
Ex = .x1/2, Ey = Ez = 0, in which = 800 N/C m1/2. Calculate (a) the

flux through the cube, and (b) the charge within the cube. Assume that a = 0.1 m.
	3 mark

	29
	An electrical technician requires a capacitance of 2 μF in a circuit across a potential difference of 1 kV. A large number of 1 μF capacitors are available to him each of which can withstand a potential difference of not more than 400 V. Suggest a possible arrangement that requires the minimum number of capacitors.
	3 mark

	30
	 Give the working principle of a potentiometer. How can it be used to find the internal resistance of a primary cell?

OR,

How a meter bridge can be used to find an unknown resistance. Give the principle of its working. Why thick metal strips are used in a meter bridge.
	3 mark

	31
	Why moving coil galvanometer should have a semi cylindrical pole pieces of the field magnet? What will happen if the field magnets have rectangular faces?
	3 mark

	32
	What are the magnetic elements of the Earth’s magnetic field? Give equations to correlate them.
	3 mark

	33
	A radio can tune over the frequency range of a portion of MW broadcast band: (800 kHz to 1200 kHz). If its LC circuit has an effectiveinductance of 200 μH, what must be the range of its variable capacitor?
	3 mark

	34
	Why dispersion takes place when a white beam of light passes through a prism? 

Or,

Show that the light gathering power of an optical fiber depends only on the refractive indices of the core and the cladding.
	3 mark

	Section -D

	35
	Deduce an expression for the flow of current through a conductor from the concept of drift velocity. If the electron drift speed is so small, and the electron’s charge is small, how can we still obtain large amounts of current in a conductor?

OR,

Find the expression for current in (i) Series grouping (ii) Parallel Grouping of cells. Show that the deciding factor to use of the grouping is the external resistance used
	5 mark

	36
	With a labelled diagram discuss the working principle of a cyclotron. What are the factors on which the maximum energy of the ions accelerated may depend on. How it can be used to accelerate lighter particles like electron.
Or,

How can one convert a galvanometer in to (i) an ammeter (ii) a voltmeter? Discuss with proper diagram. Discuss how one can increase the range of ammeter and voltmeter by “n” times without changing any parameter of the galvanometer used in it.
	5 mark

	37
	Discuss the working of an Astronomical telescope. Give its magnifying power when the image is at LDDV.Give the advantages of Reflecting type telescope over the refracting type telescope.

Or,

Prove the lens makers formula for a thin lens using appropriate diagram. Show that its converging and diverging power depends both on the curvature of the surfaces, as well as refractive indices of either medium.
	5 mark
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