Physics
Paper 1 : Mechanics, Waves and Oscillations

Time: 3 hours Max.Marks :80
SECTION - A

Answer ALL questions. 4 x15 =60

1. a) Define the curl of a vector? Give its physical significance. State and prove Gauss
divergence theorem.
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b) Define Scattering cross section and impact parameter and derive the expression
Rutherford’s scattering cross section
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2. a) State and prove Kepler’s laws of planetary motion
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b) State postulates of special theory of relativity and obtain Lorentz transformations.
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3. a) What are damped oscillations? Solve the differential equation of a damped harmonic
oscillator and discuss specially the case when it is under damped.
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b) State Fourier theorem. Analyze a square wave using Fourier theorem.
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4. a) Explain transverse vibrations in strings and derive frequencies for different modes
of vibration. What are overtones?
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b) Discuss any two methods of producing Ultrasonic waves. Write any two detection
techniques of Ultrasonic waves.
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SECTION-B
Answer any FOUR questions 4x5=20
5. Show that the curl of a gradient vector is zero.
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6. Explain the working of a Gyroscope.
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7. Derive the expression for the depression of a cantilever with an end load.
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8. Derive the expression E= mc? from theory of relativity
Foy ?og:oéo S200 E= mc? 26§b§6s§°2)°) GTyBoNed.
9. The displacement of a particle executing SHM is found to be y = 10 sin ( 0.5t+n/2)
Calculate the frequency, time period and initial displacement of the particle.
B¢ oS Jolo By w¥ Smo S0, P @odo y= 10 sin (0.5t+1/2).
5530 B0, ;S DI TORBWY Ho0cKw @65335 (initial) ﬁgéeﬁo%me&
ES5S0d.
10. Write down the expressions for the Fourier constants and explain their properties .
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11. Obtain the wave equation for the longitudinal waves in vibrating bars.
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12. What are the applications of ultrasonics.
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