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PHYSICS

Class XII

EMI, AC and OPTICS

Q.1> Define mutual inductance. Write its SI unit and give 2 factors on which it depends.

Q.2> Two coherent sources whose intensity ratio is 81:1 produce interference fringes. Find the ratio of intensity of maxima to that of minima

Q.3> A concave mirror and a concave lens are held in water. What changes, if any, do you expect in their focal lengths.

Q.4> You are given two convex lenses of focal length 80mm and 800mm. Which one will you use as an objective and which one as an eyepiece in an astronomical telescope. Draw the ray diagram for image formation and write the formula for magnification.

Q.5> With the help of a labeled diagram, explain the construction and working of an AC generator

Q.6> An LCR circuit has L = 4H, C = 0.1mF and R = 40ohm connected across a variable frequency 220V supply. Calculate

a.> Resonance frequency

b.> Impedance of circuit and amplitude of current at resonance

c.> Rms potential drop across L, C and R at resonance

d.> Phase difference b/w Current and Voltage at resonance

Q.7> A choke coil and a bulb are connected in series to a DC source. How does the brightness of the bulb change when an iron core is inserted into the choke.

Q.8> Define Self inductance. Give its SI unit and state 2 factors on which it depends

Q.9> The two slits in YDSE are separated by 0.03mm and the screen is kept 1.5m away. The 4th bright fringe is at a distance of 1cm from the central maxima. Calculate the wavelength of light used.

Q.10> Explain why white light is dispersed while passing through a prism.

Q.11> With the help of a ray diagram, illustrate the formation of image in a compound microscope. Derive the expression for magnifying power. How can the magnifying power be increased.

Q.12> Explain, with the help of a labeled diagram, the principle, construction and working of a step up transformer. Why is its core laminated?

Q.13> A 25μF capacitor, 0.1H inductor and 25ohm Resistor are connected across an AC source given by 

E = 310sin( 314t ). Find

(a) Frequency of AC
(b) Reactance of the circuit
(c) Impedance
(d) RMS current

Q.14> If a rate of change of current of 2A/s induces an emf of 10mV in a solenoid then find its inductance

Q.15> Give 3 differences b/w the fringes obtained in single slit experiment and YDSE

Q.16> A ray of light travelling from a denser to a rarer medium undergoes total internal reflection. Derive the expression for critical angle in terms of speed of light in the two media.

Q.17> The radius of curvature of each face of a biconvex lens of refractive index 1.5 is 30cm. Calculate the focal length in air and in water.

Q.18> A capacitor C, Resistor R and a 40mH inductor are connected across 60Hz AC. Calculate the capacitance if current is in phase with the voltage

Q.19> Prove that an ideal Inductor or Capacitor does not dissipate power in an AC circuit

Q.20> How can one distinguish b/w polarized and unpolarized light?

Q.21> A resistor R is connect across AC supply Eosinωt. Show that the power dissipated in Eo2/2R

Q.22> What is the difference b/w resistance, reactance and impedance?

Q.23> An astronomical telescope consist of 2 thin lenses 36cm apart and has a magnifying power of 8. Calculate the focal length of the lenses.

Q.24> Why is diffraction of sound waves easier to observe than that of light waves. What major changes would you expect in the diffraction experiment if white light is used instead of monochromatic light?

Q.25> Give reasons for the following observations on the MOON

(a) Sun rise and sun set are abrupt
(b) Sky appears dark
(c) Rainbow is never formed

Q.26> An LR circuit is connected across 12V, 50Hz AC supply. The current drawn if 0.5A at an angle of 

π/3 with the voltage. Calculate the value of L and R.

Q.27> Find the ratio of velocities of red and blue light in air.

Q.28> When a capacitor is connected in series to a LR circuit the current increases. Explain

Q.29> State Lenz law and show that it obeys energy conservation.

Q.30> When an AC of 200V is applied across a device X, a current of 0.5A flows through the circuit and is in phase with the applied voltage. When the same source is applied across another device Y, the same current flows through the circuit but it leads the applied voltage by π/2. Name the devices X and Y

(b) Calculate the current if the same source is applied across a combination of X and Y

Q.31> Derive the expression for the fringe width in YDSE

Q.32> Verify Snell’s law of refraction using Huygen’s wave theory

Q.33> A double convex lens made of glass (1.5) has both radii of curvature 20cm. An object 2cm high is placed at 10cm from the lens. Find the position, nature and size of the image.

Q.34> Draw the variation of the following with frequency of AC

(a) Reactance of inductor
(b) Reactance of capacitor
(c) Resistance

(d) Inductance

Q.35> An LR circuit draws a power of 560W from a 210V, 60Hz AC source. The power factor of the circuit 

Is 0.8, Find the value of L and R

Q.36> The image of an object formed by a lens on a screen is not in sharp focus. Suggest a suitable method to get the correct focus without disturbing the object, screen or lens

Q.37> Derive an expression for the width of the central maxima for diffraction of light at a single slit.
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Q.39> An inductor L and a resistor R are connected in parallel to

A battery. The resistance of R is same as that of the inductor. Two

L         
     Q

Identical bulbs are connected in each arm. When the switch is closed


Which of the 2 bulbs lights up earlier. Justify.


Q.40> What are coherent sources of light? Why no interference is 

observed when the 2 sources are placed infinitely close to each other
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