









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













GNOSIS TUTORIALS Std:12(SEM4) Chapter:1,2,3,4,..



Subject-Physics Important Questions Section wise



[A] Answer the following questions : [Each carries 1 mark] 1. Prove that the unit of



Marks 193 [04]



1 is that of velocity, using unit of m0 and e0. m 0 e0



2. There are 6 ´ 1019 electrons per unit cubic metre of pure semiconductor. What will be the number of holes for this semiconductor of dimension 1 cm ´ 1 cm ´ 2 cm ? 3. What must be the height of the antenna of FM radio station so that people in a circular region of 3140



S



km2 can enjoy the programme of an FM radio station ? (Re = 6400 km)



(iv) LSB and USB.



[B] Answer the following questions : [Each carries 2 marks]



RI



(iii) frequency of modulating wave and



AL



4. The equation of AM waves is, e = 100(1 + 0.6 sin 6280t) sin2p ´ 106t calculate. (i) Modulation index (ii) frequency of carrier wave



[56]
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1. Ú·²¼ ¬¸» ª¿´«» ±º ¬¸» »´ºó·²¼«½¬¿²½» ±º ¿ ª»®§ ´±²¹ ±´»²±·¼ ±º ´»²¹¸ ´ô ¸¿ª·²¹ ¬±¬¿´ ²«³¾»® ±º ¬«®² »¯«¿´ ¬± Ò ¿²¼ ½®±ó»½¬·±²¿´ ¿®»¿ ßò 2. ß ½±·´ ¸¿ª·²¹ îðð ¬«®² ¸¿ ¿ «®º¿½» ¿®»¿ ðòïî ³îß ³¿¹²»¬·½ º·»´¼ ±º ¬®»²¹¬¸ ðòïð É¾³Šî ´·²µ»¼



°»®°»²¼·½«´¿® ¬± ¬¸· ¿®»¿ ½¸¿²¹» ¬± ðòë É¾³Šî ·² ðòî ò Ú·²¼ ¬¸» ¿ª»®¿¹» »³º ·²¼«½»¼ ·² ¬¸» ½±·´ò
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3. ¿ ®»½¬¿²¹«´¿® ´±±° ±º ´»²¹¬¸ Ô ¿²¼ ¾®»¿¼¬¸ ¾ · °´¿½»¼ ²»¿® ¿ ª»®§ ´±²¹ ©·®» ½¿®®§·²¹ ½«®®»²¬ ×ò Ì¸» ·¼»



±º ¬¸» ´±±° ²»¿®»® ¬± ¬¸» ©·®» · ¿¬ ¿ ¼·¬¿²½» ¿ º®±³ ¬¸» ©·®»ò Ú·²¼ ³¿¹²»¬·½ º´«¨ ´·²µ»¼ ©·¬¸ ¬¸» ´±±°ò 4. Ì¸»®» ¿®» ïòë ïðì ¬«®² ·² ¬¸» ©·²¼·²¹ ±º ¿ ¬±®±·¼¿´ ®·²¹ò Ì¸» ®¿¼·« ±º ½·®½«´¿® ¿¨· ±º ¬¸» ®·²¹ · ïð ½³ò Ì¸» ®¿¼·« ±º ½®±ó»½¬·±² ±º ®·²¹ · îòð ½³ò Ú·²¼ ·²¼«½¬¿²½» ±º ¬¸» ®·²¹ò
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5. ß ½±²¼«½¬·²¹ ´±±° ±º ®¿¼·« ® · °´¿½»¼ ½±²½»²¬®·½ ©·¬¸ ¿²±¬¸»® ´±±° ±º ¿ ³«½¸ ´¿®¹»® ®¿¼·« Îô ±



¬¸¿¬ ¾±¬¸ ¬¸» ´±±° ¿®» ½±°´¿²¿®ò Ú·²¼ ¬¸» ³«¬«¿´ ·²¼«½¬¿²½» ±º ¬¸» §¬»³ ±º ¬¸» ¬©± ´±±°òÌ¿µ» Î ââ®ò
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6. An electric current has both A.C. and D.C. components. The value of the D.C. component is equal to 12A while the A.C. component is given as I = 9sinwt A. Determine the formula for the resultant current



and also calculate the value of Irms.



GN



7. The series combination of R(W) and capacitor C(F) is connected to an A.C. source of V volts and



w , the current is found to be reduced to 3 one-half without changing the value of the voltage. Determine the ratio of the copacitive reactance and the resistance.



angular frequency w. If the angular frequency is reduced to



8. In an A.C. circuit L and R connected in series. Maximum A.C. voltage is 220 volts. If reactance of



inductor is 60 W and resistance is 80 W, find power and power factor. 9. Prove that the average value of an A.C. voltage source is given by V = Vm sin wt is equal to



2Vm for half p



period of its cycle. 10. In an A.C. circuit maximum voltage and maximum currents are 200 V and 2.2A respectively. Calculate



power and power factor in the circuit. (Here XC = 60 W and R = 80 W)



11. An observer is at 2 m from an isotropic point source of light emitting 40 W power. What are the rms values of the electric and magnetic fields due to the source at the position of the observer ? [c = 3 ´ 108 ms–1, e0 = 8.854 ´ 10–12 C2N–1m–2 ] 12. Huble space telescope is at a distance 600 km from earth’s surface. Diameter of its primary lens



(objective) is 2.4 m. When a light of 550nm is used by this telescope, at what minimum angular distance two objects can be seen separately ? Also obtain linear minimum distance between these objects. Consider these objects on the surface of earth and neglect effects of atmosphere. ®



13. A Plane polarized light is incident normally on the tourmaline plate. Its E vectors make an angle 60° ® with the optic axis of the plate. Find the % difference between initial and final maximum values of E vectors.



AL
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14. If the difference of time taken by two waves emitted from coherent sources to reach a point is an integral multiple of the period of the wave, show that the constructive interference will occur at that point. 15. In Young’s double slit experiment, if the distance between two slits is double, than the wavelength of light used. Prove that a maximum 5 bright fringes will be obtained on the screen.



RI



16. Calculate the atomic number of elements which gives minimum X-ray wavelength of 0.1 nm of K-series, R = 1.09737 ´ 107 m–1. 17. At what temperature will the average molecular kinetic energy in gaseous hydrogen be equal to the binding



TO



energy of a hydrogen atom ? Boltzmann constant KB = 1.38 ´ 10–23 JK–1.



TU



18. How much energy (in eV) should be given to an electron in the level n = 2 of a hydrogen atom, so that it emit the Hb-line of the Balmer series ? (R = 1.097 ´ 107 m-1, c = 3 ´ 108 m s-1,h = 6.625 ´ 10-34 Js) 19. A body of mass m is attached at one end of spring of force constant k. It is given a motion on a circular



path of radius r. Assuming that there are integer number of waves representing this particle on the circumference of the circle and using Bohr’s quantum conditions prove that the quantized



IS



energy is given by En = nhw; where n = integer, h =



h and angular frequency w = 2p



k . m



OS



20. Half life of a radioactive element is 0.693 hr. What time would it take to disintegrate 80% of its nuclei ? 35 21. Mass of a 17 Cl nucleus is 34.9800 u. If mass of a proton is 1.00783 u and that of neutron is



GN



35 1.00866 u, find the binding of 17 Cl nucleus.. (Take u = 931 MeV)



22. The average radius of a nucleus is 6.6 fm. If the average mass of the nucleon is 1.0088 u, find average density of the radius. (R0 = 1.1 fm, 1 u = 1.66 ´ 10–27 kg) 23. The current gain of a common base (CB) circuit is a and the current gain of a common emitter (CE) circuit is b. Find the relationship between a and b. 24. The collector supply voltage in a CE transistor amplifier in 10 V. The base current is 10 mA in the absence of the signal voltage and the voltage between the collector and the emitter is 4 V. The current gain (b) of the transistor is 300. Calculate the value of the load resistance RL. 25. In transistor oscillator circuit an output signal of 1 MHz frequency is obtained. The value of capacitance C = 100 pF. What should be the value of the capacitor if a signal of 2 MHz frequency is to be obtained? 26. For the circuit shown in the figure, calculate the equivalent resistance for the two cases given as : (1) VA > VB and (2) VB > VA. Here consider D1 and D2 to be ideal diodes.



For the circuit shown in the figure, calculate the equivalent resistance for the two cases given as : (1) VA > VB and (2) VB > VA. Here consider D1 and D2 to be ideal diodes.



27. The collector current changes by 10 mA when the input voltage of the NPN common emitter amplifier changes by 100 mV. The A.C. current gain of this circuit is equal to 150. If we have to obtain a power gain of 4500 then what should be the value of the load resistance ?
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28. Height of a TV tower is 100m. If the average population density is 1000 / km2. How many people can observe the programme of this station ? (Radius of the earth = 6.4 ´ 106m)



[C] Answer the following questions : [Each carries 3 marks]



[93]



1. ß ¸±©² ·² º·¹«®»ô ¿ ´±²¹ ©·®» µ»°¬ ª»®¬·½¿´´§ ±² ¬¸» °´¿²» ±º °¿°»® ½¿®®·» »´»½¬®·½ ½«®®»²¬ó×ò ß ½±²¼«½¬·²¹
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®·²¹ ³±ª» ¬±©¿®¼ ¬¸» ©·®» ©·¬¸ ª»´±½·¬§ ª ©·¬¸ ·¬ °´¿²» ½±²¼«½¬·²¹ ©·¬¸ ¬¸» °´¿²» ±º °¿°»®ò Ú·²¼ ¬¸» ·²¼«½»¼ »³º °®±¼«½»¼ ·² ¬¸» ®·²¹ ©¸»² ·¬ · ¿¬ ¿ °»®°»²¼·½«´¿® ¼·¬¿²½» ® º®±³ ¬¸» ©·®»ò Î¿¼·« ±º ¬¸» ®·²¹
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· ¿ ¿²¼ ¿ ää ®ò



×
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2. ß º·»´¼ · ¹·ª»² ¾§ ß
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®



ò Ý¿² ¬¸· º·»´¼ ¾» «»¼ ¬± ±¾¬¿·² ·²¼«½»¼ »³º á



3. Ì¸» ²«³¾»® ±º ¬«®² ·² ¬¸» ½±·´ ±º ¿² ßÝ ¹»²»®¿¬±® ¿®» ëð ¿²¼ ·¬ ½®±ó»½¬·±²¿´ ¿®»¿ · îòë ³îò Ì¸· ½±·´ · ®»ª±´ª·²¹ ·² ¿ «²·º±®³ ³¿¹²»¬·½ º·»´¼ ±º ¬®»²¹¬¸ ðòíÌ ©·¬¸ ¿ «²·º±®³ ¿²¹«´¿® ª»´±½·¬§ ±º êð ®¿¼ Šïò Ì¸»
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®»·¬¿²½» ±º ¬¸» ½·®½«·¬ ½±³°®··²¹ ¬¸» ½±·´ · ëðð



ò



øï÷ Ú·²¼ ¬¸» ³¿¨·³«³ ·²¼«½»¼ »³º ¿²¼ ³¿¨·³«³ ½«®®»²¬ °®±¼«½»¼ ·² ¬¸» ¹»²»®¿¬±®ò øî÷ Ý¿´½«´¿¬» ¬¸» º´«¨ °¿·²¹ ¬¸®±«¹¸ ¬¸» ½±·´ô ©¸»² ¬¸» ½«®®»²¬ · ¦»®±ò øí÷ Ý¿´½«´¿¬» ¬¸» º´«¨ °¿·²¹ ¬¸®±«¹¸ ¬¸» ½±·´ô ©¸»² ¬¸» ½«®®»²¬ · ³¿¨·³«³ò 4. ß ½±²¼«½¬·²¹ ¾¿® ±º î³ ´»²¹¬¸ · ¿´´±©»¼ ¬± º¿´´ º®»»´§ º®±³ ¿ ëð³ ¸·¹¸ ¬±©»®ô µ»»°·²¹ ·¬ ¿´·¹²»¼ ¿´±²¹ ¬¸» »¿¬ó©»¬ ¼·®»½¬·±²ò Ú·²¼ ¬¸» »³º ·²¼«½»¼ ·² ¬¸» ®±¼ ©¸»² ·¬ · îð ³ ¾»´±© ¬¸» ¬±° ±º ¬¸» ¬±©»®ò



¹ ã ïð ³Šîò Ø±®·¦±²¬¿´ ½±³°±²»²¬ ±º »¿®¬¸Ž ³¿¹²»¬·½ º·»´¼ · ðòé



ïðŠì Ì ¿²¼ ¿²¹´» ±º ¼·° ã êðpò



5. Ú·²¼ ¬¸» »¯«·ª¿´»²¬ ·²¼«½¬¿²½» ±º ¬©± ·²¼«½¬±® ¸¿ª·²¹ ·²¼«½¬¿²½» Ôï ¿²¼ Ôî ½±²²»½¬»¼ ·² °¿®¿´´»´ ©·¬¸ ¬¸» ¸»´° ±º ¿°°®±°®·¿¬» ÜÝ ½·®½«·¬ò 6. An A.C. source of 230 V is connected in series with a 8.0 mH inductor, 80 mF capacitor and a 400 W



resistor. Calculate (1) The resonant frequency (2) The impendence of the circuit and the value of the current at the resonant frequency. (3) The rms value of the voltage cross the components of the above circuit.



An A.C. source of 230 V is connected in series with a 8.0 mH inductor, 80 mF capacitor and a 400 W resistor. Calculate (1) The resonant frequency (2) The impendence of the circuit and the value of the current at the resonant frequency. (3) The rms value of the voltage cross the components of the above circuit. 7. The A.C. voltage and the current in an L–C–R A.C. series circuit are given by the following expression



V = 200 2 cos (3000t – 55°) V, I = 10 2 cos (3000t – 10°) A. Calculate the impedance and the resistance of the above circuit. 8. Obtain the resonance angular frequency for the circuit shown in figure. 9. In an L – C – R A.C. series circuit L = 5H, w = 100 rads–1, R = 100 W and power factor is 0.5. Calculate the value of capacitance of the capacitor.



S



10. In medium wave broadcast a radio can be tuned in the frequency range 800 kHz to 1200 kHz. In L-C circuit of this radio effective inductance is 200 mH. What should be the range of the variable capacitor?



AL



11. An inductor of 0.5 H and 200 W resistor are connected in series with A.C. source of 230 V and frequency 50 Hz, then calculate :



(1) Maximum current in the inductor



(2) Phase difference between current and voltage and time difference (time log)



RI



12. In an ideal transformer input A.C. voltage is 220 V. Current in secondary coil is 2.5 A. If the ratio of number of turns in primary coil and secondary coil is 1 : 10, find (i) output voltage (ii) current in



TO



primary coil (iii) input and output power.



13. A 1000 W bulb is kept at the centre of a spherical surface and is at a distance of 10 m from the surface.



Calculate the force acting on the surface of the sphere by the electromagnetic waves, along with E0, B0 and intensity I. Take the working efficiency of the bulb to be 2.5 % and consider it as a point source. e0



TU



= 8.85 ´ 10–21 SI and c = 3.0 ´ 108 ms–1. Also calculate the energy density on the surface.
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14. The magnetic field of an electromagnetic plane wave travelling along the negative X-direction is given by By = 2 ´ 10–7 sin (0.5 ´ 103x + 1.5 ´ 1011t) T. Calculate (a) the wavelength and frequency of the wave. (b) Write the equation of the electric field.



OS



15. The maximum electric field at a distance of 10m from an isotropic point source of light is 3.0 Vm–1. Calculate (a) the maximum value of magnetic field, (b) average intensity of the light at that place and (c) the power of the source. [c = 3 ´ 108 ms–1, e0 = 8.854 ´ 10–12 C2N–1m–2] 16. A plane electromagnetic wave travelling along X-direction has electric field of amplitude 300 Vm–1, directed along the Y-axis (a) What is the intensity of the wave ? (b) If the wave falls on a perfectly



GN



absorbing sheet of area 3.0 m2, at what rate is the momentum delivered to the sheet and what is the radiation pressure exerted on the sheet ? [e0 = 8.854 ´ 10–12 C2N–1m–2, c = 3 ´ 108 ms–1] 17. The ratio of intensities of rays emitted from two different coherent sources is a. For the interference I + I min 1+a = where, Imax =Maximum of intensity in the pattern formed by them, prove that max I max - I min 2 a interference fringes. Imin = Minimum intensity in the interference fringes. 18. In an Young’s experiment, the distances between two slits and that between slits and the screen are 0.05 cm and 1 m, respectively. Find the distance between 3rd bright and 5th dark fringes. Take the wavelength of light equal to 5000Å. 19. In Young’s experiment, the distance between two slits is 1 mm and the distance between two consecutive bright fringes is 0.03 cm. Now, on displacing the screen away from the slits by 50cm, the distance between two



consecutive dark fringes is doubled. Find the wavelength of light used.



20. In Young’s experiment a beam of light of wavelength 6500 Å and 5200 Å is used. Find the minimum distance from the central bright fringe where bright fringes produced by both the wavelength get



superposed. The distance between two slits is 0.5 mm and the distance between the slits and the screen is 100 cm. 21. Light of wavelength 5000 Å is incident on a slit of width 2 mm in Fraunhoffer diffraction. Find the width of second maximum on the screen placed at the focal plane of the convex lens of a focal length 100 cm. The lens is placed close to the slit. 22. Calculate the principal quantum number for which the radius of the orbit of the electron in Be+3 would be equal to that for the ground state of electron in a hydrogen atom. Also compare the energy of the two states. 23. In X-ray tube the potential difference between the anode and the cathode is 20 KeV and current flowing



S



is 2 mA. Find,



AL



(1) The number of electrons striking the anode in 1s. (2) The speed of electrons while striking the anode. (3) Minimum wavelength (lmin) emitted.



RI



24. Calculate the wavelength and energy in eV of a photon emitted when in a hydrogen atom an electron makes a transition from the third excited state to the ground state.



TO



[R = 1.097 ´ 107 m-1,c = 3 ´ 108 m s-1 and h = 6.625 ´ 10-34 Js]



o



25. The Ha-line in Balmer series of the hydrogen spectrum has a wavelength 6563 A. From this calculate the wavelength for the first line of the Lyman seires (Llµ).



TU



26. In a specimen of uranium or a-particle are emitted at the rate of 9.3 ´ 105 s–1. They are due to disintegration of 235U nuclei, which is 0.72 % in proportion in this specimen. If the half-life of 235U is 7.04 ´ 108 yr, find the mass of this specimen of ore. (Take 1 yr = 3.16 ´ 107 s)



IS



27. In the mixture of two elements A and B having decay constant 0.1 day–1 and 0.2 day–1 respectively; initially the activity of A is 3 times that of B. If the initial activity of the mixture is 2mCi. Find the activity of it after 10 days.
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28. Assume the sun to be completely made up of protons. When four protons fuse to form 24 He nucleus in a proton-proton cycle occurring in the sun 6.7 MeV energy is released per proton. The total output power be constant and mass of the sun 3.9 ´ 1026W. Consider this power to be constant and mass of



GN



the sun equal to 2.0 ´ 1030 kg. How long will the sun take to be fully converted into 42 He particles? [Take mass of a proton = 1.67 ´ 10–27 kg, 1 yr = 3.16 ´ 107 s] 29. A radioactive element emits both a and b particles. The average life corresponding to a-emission is 1600 yr and that corresponding to b-emission is 400 yr. If both these emissions simultaneously take place, find the time for 75% of the specimen to decay. 30. By the fusion of 1 kg deuterium (1H2) according to the reaction, (1H2 + 1H2 ® 32 H e + 0n1 + 3.27 MeV), how long can a bulb of 100 W give light ? 31. A change of 0.02 V takes place between the base and emitter when an input signal is connected to the CE



transistor amplifier. As a result, 20 mA change takes place in the base current and a change of 2 mA takes place in the collector current. Calculate the following quantities : (1) Input resistance (2) A.C. current gain(3) Transconductance (4) If the load resistance is 5 kW, what will be the voltage gain and power gain.



[D] Answer the following questions : [Each carries 4 marks]



[40]



1. ß Ëó¸¿°»¼ ½±²¼«½¬·²¹ º®¿³» · °´¿½»¼ ·² ¿ ³¿¹²»¬·½ º·»´¼ Þ ·² «½¸ ¿ ©¿§ ¬¸¿¬ ¬¸» °´¿²» ±º ¬¸» º®¿³»



· °»®°»²¼·½«´¿® ¬± ¬¸» º·»´¼ ´·²»ò ß ½±²¼«½¬·²¹ ®±¼ · «°°±®¬»¼ ±² ¬¸» °¿®¿´´»´ ¿®³ ±º ¬¸» º®¿³»ô °»®°»²¼·½«´¿® ¬± ¬¸»³ ¿²¼ · ¹·ª»² ¿ ª»´±½·¬§ ªð ¿¬ ¬·³» ¬ ã ðò Ð®±ª» ¬¸¿¬ ¬¸» ª»´±½·¬§ ±º ¬¸» ®±¼ ¿¬ ¬·³» ¬ ©·´´ ¾» ¹·ª»² ¾§ ª¬ ã ªð »¨°ò



ŠÞî î Î



Þî 2. Ð®±ª» ¬¸¿¬ ¬¸» »²»®¹§ ¼»²·¬§ ¿±½·¿¬»¼ ©·¬¸ ¬¸» ³¿¹²»¬·½ º·»´¼ ±º ¿ ª»®§ ´±²¹ ±´»²±·¼ · î ò ð



3. Angular width of a central maximum in a Franhoffer diffraction obtained by a single slit using light of



S



wavelength 6000 Å is measured. If light of another wavelength is used, the angular width of the central



AL



maximum is found to be decreased by 30%. Find (i) the other wavelength (ii) If the experiment is repeated keeping the apparatus in a liquid, the angular width of central maximum decreases by the same amount (i.e. 30%), find its refractive index. 4. A slit of width d is illuminated by white light. For what value of d will the first minimum for red light



lV = 4333 Å at the same point. sin 15° = 0.2588.
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of wavelength lR = 6500 Å appear at q = 15 ? What is the situation for violet colour having wavelength
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5. An apparatus for Young’s experiment is immersed in a liquid of refractive index 1.33. The distance between two slits is 1 mm and that between slits and screen is 1.33 m. The wavelength of light used



is 6300 Å in air. (1) Find the distance between two consecutive bright fringes. (2) Keeping the apparatus



TU



in the liquid, one of the slits is covered with a glass plate of refractive index 1.53. If in this condition the first order dark fringe is displaced in the position of zeroth order bright fringes. Find the thickness of the plate.
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6. The spectroscopic values of the Rydberg’s constant for the hydrogen and ionized helium are 109677.7 cm– 1 and 109722.4 cm–1, respectively. Calculate the ratio e for an electron. The specific charge of the m C hydrogen ion is 96490 g . 7. In a hydrogen atom, show that the frequency of an electron is an orbit of principal quantum number



me 4 . Also, prove that for large values of the quantum number n, the radiation 4e02n 3h 3



GN



n is given by f =



emitted in transition from a level (n + 1) to a level n has the same frequency. Take, R =



me 4 . 8e02ch 3



e2 8. Wilson and Sommerfield have defined a fine constant as, a = 4pe in their atomic theory.. 0hc



é Here h = h ù 1 2p úû (i) Find dimension of a (ii) Find the value of a (iii) Express energy of hydrogen atom ëê in terms of a (iv) Find the speed of electron in the orbit n = 2 in terms of a. 9. For the circuit shown in the figure, IB = 5µA,RB = 1MW, RL = 1.1kW, IC = 5mA and VCC = 6V. Calculate the values of VBE and VCE.
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For the circuit shown in the figure, IB = 5µA,RB = 1MW, RL = 1.1kW, IC = 5mA and VCC = 6V. Calculate the values of VBE and VCE.
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10. A modulating signal of frequency 5 MHz and peak voltage of 6V is used to modulate a carrier of frequency 10 MHz and peak voltage of 10 V. Determine (1) Modulation index (2) Frequency of LSB and USB and (3) Amplitude LSB and USB.
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