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BSCPH-103
Bachelor of Science (BSC)

Oscillations and Waves

Examination February, 2026

Time : 2:00 Hrs. Max. Marks : 35

Note :— This paper is of Thirty Five (35) marks divided into
Two (02) Sections ‘A’ and ‘B’. Attempt the
questions contained in these Sections according to
the detailed instructions given therein. Candidates
should limit their answers to the questions on the
given answer sheet. No additional (B) answer

sheet will be issued.
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Section—A
(TUS—h)
Long Answer Type Questions
(& s a9 ) (2x9%4=19)

Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nine and Half (9'2) marks each.
Learners are required to answer any two (02)

questions only.

e :— wue'w’ H uig (05) < T ueE e T E, v
w9 o fere wg A (91) of fawffia €1 foenfeai =
T G Had & (02) I & W S T

1. Discuss the working of a compound pendulum, and a

torsional pendulum as examples of physical systems
executing SHM. Derive the expressions for their time
period.
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2. Explain the nature of motion in cases of heavy damping,
critical damping, and weak damping. Also, define the
logarithmic decrement and relaxation time.

TR STEHGH, Fhifeh STFE T 3TeT STIHGH i STereahi
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3. Derive the differential equation of a weakly damped

forced harmonic oscillator and obtain its solution.

T oY I YUNfed Medeh Sieteh o foTy 3ferhat
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4. Discuss the case of LCR circuit in terms of damping

and derive the condition for resonance in it.
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5. Derive the one-dimensional wave equation for a wave

travelling on a stretched string under tension, and show

that its solution represents a progressive wave.
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Section-B
(Tvs-)
Short Answer Type Questions
(T AT T99) (4x4=16)

Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.

e~ TUE ‘W' H A3 (08) @Y S WA I T E,
T Y9 & fou =R (04) 3isk freifa €1 fanfemt
I T G Hhael AW (04) T & W 3 |

1. Derive the differential equation for a spring-mass system

executing SHM and write its general solution.
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2. A mass m = 0.50 kg is attached to a spring of force
constant K = 200 N/m. The mass oscillates with
amplitude A = 0.100 m. Calculate the angular frequency

o and period T of the spring-mass system.

T A m = 0.50 & k = 200 N/m feers a1 T
fogm & Srer T ¥ 1 5eHE, A = 0.100 m ST % |
Tre #R @ g1 TS geaam gomelt it S g o
3R 3TedeRted T St TUMAT hifSTa |

A-1167 (4)



3. What is meant by a forced harmonic oscillator ? Define
the quality factor (Q) of an oscillator and explain how

does it affect the sharpness of resonance ?

WUlifed Sicteh 9 9 P G9ed € 2 fopdl <ot o
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4.  What is damping in an oscillator ? Mention the different
types of damping.
fopelt <retes # sraved @ § 2 fafy=1 wohR & stawed
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5. State and explain the inverse square law for wave
propagation. If the intensity of sound at a distance of
2 m from a point source is 36 W/m, calculate the intensity

at a distance of 6 m.
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6. Explain the formation of Lissajous figures when two
mutually perpendicular harmonic oscillations of different

frequencies are superposed.
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7.  What is Doppler effect ? Derive the expression for the
Doppler effect when both the source and observer are

m motion.

SR JuTe 1 § 7 ST Hid 3R Yafeh <1 ifasiiel & o
STqeR GHTe <l Afeatd = Hifey |

8. Write short notes on the following :
(a) Principle of superposition
(b) Shock waves
frefafea w dfere feomft fafer -
(31) ey fagr
(&) 9Et Al
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