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Paper 2 of 7 — PHY 313 - 2017/2018 - First Semester - Analytical
Mechanics I
Level 300 • First Semester • PastQuestion

Copy of Physics Department

Federal University of Petroleum Resources Effurun, Nigeria.
College of Science
Department of Physics
First Semester Examination

Academic Session: 2017/2018

Course Title: Analytical Mechanics I

Course Code: PHY313 (3 units)

Time Allowed: 3hrs. 29/05/2018

Instructions: Answer Question 1 and Any other Three Questions. Complete and ordered
answers are preferred to fragments. Note that all symbols have their usual meanings.

Question 1
fe Prove that the total angular momentum of a system of particles, referred toa given
origin, can be expressed as the sum of two parts: one part being the angular
momentum of all the particles relative to the centre-of-mass, and the other being
the angular momentum of the total mass assumed to be at the centre-of-mass,

lative to the origin.
A systen of particles consist of four particles of masses one quarter (+) unit each,
with position vectors 7 = 4la,—84,—40°4. , 7, =12ta,+4ta, , R=F , 7,=7,, where
tis the time. Calculate the total angular momentum of the system.

(22 marks)
WdUOW- Pup e loley-com

Question 2
As ) State the Divergence theorem in Cartesian coordinates, and define all terms.
AMli) Given a force F=x°4,+xyd,+yzd,, in Cartesian coordinate. Verify the
divergence theorem over a cube half (1/2) unit on each side. The cube is located at
the first octant of the Cartesian system with one corner at the origin.

BC State the curl of a vector field in Cartesian coordinates, and explain the physical
meaning of the expression-{it) Show that curl B=0,if B=(k/r)a, in spherical
coordinates, where k is a constant.

(16 marks)

Question 3

A. Consider a particle moving in a spherical coordinate system. Write down the
coordinate transformation equations and obtain the position vector, F in spherical
coordinate,
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B. Derive an expression for the kinetic energy and potential energy possess by the
particle.

C. Hence, obtain the Lagrangian formulations and derive the Larange's equations for
the three generalized coordinates.

(16 marks)

Copy of Physics Department

Question 4
A. Let (7,0) represents the plane polar coordinates describing the position vector of a

particle P. If ? is a unit vector in the direction of the position vector 7, and 6 isa
unit vector perpendicular to 7 and in the direction of increasing 0.

(i) Derive an expression for the velocity of the particle.

(ii) Derive an expression for the acceleration of the particle.

(iii) Show that the differential equation of the part obeyed by the particle of mass
m,in terms of wand @ is f(4)=—m(hu)’ (« oe),

3

B. Assuming a particle is under the influence of a central force field f(r) = (=+4),

where @, £>0. Find the orbit or path of the particle.
(16 marks)

Question 5
. Define central force motion and state three characteristics.
BY State Kepler's laws of planetary motion, and prove the 3™ law.
C. (i) Show that the magnitude of the velocity of a particle any point of its path as it
2 xt

orbits elliptically the sun is v’ = u(2-2).
ro Gt

(ii) Define the terms v, y,:a, ras.itiappears:in C(i) above,

(16 marks)

Qu rigs 6 : ater
. Write down the point and vector transformations from (i) Cartesian to Spherical
coordinates (ii) Spherical to Cartesian coordinates.
BY (i) Given that vector A= 4,4, + A,d, + A,a,, derive the transformation equation from
Cylindrical to Cartesian coordinates in matrix form.
(ii) Transform the vector field A = 4,sing +4,cos¢+4, , to Cartesian coordinates.

F a (16 marks)
Ww UOW* FUP? reblea- Com

www.fu preblog.com



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

7

Paper 3 of 7 — Phy 313 Test PQ
Level 300 • First Semester • PastQuestion

This source paper is a scanned document; its pages are reproduced below.



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

8



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

9

Paper 4 of 7 — Phy 313 Past questions & Solution
Level 300 • First Semester • PastQuestion

This source paper is a scanned document; its pages are reproduced below.



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

10



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

11



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

12



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

13



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

14



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

15



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

16



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

17



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

18



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

19



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

20



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

21



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

22



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

23



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

24



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

25



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

26



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

27



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

28



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

29



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

30



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

31



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

32



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

33



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

34



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

35



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

36



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

37



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

38



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

39



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

40



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

41

Paper 5 of 7 — Phy 313 Exam PQ
Level 300 • First Semester • PastQuestion

This source paper is a scanned document; its pages are reproduced below.



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

42



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

43



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

44

Paper 6 of 7 — PHY 313 2017 2018
Level 300 • First Semester • PastQuestion

This source paper is a scanned document; its pages are reproduced below.



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

45



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

46



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

47

Paper 7 of 7 — PHY 313 2016 2017 ANALYTICAL MECHANICS 1
Level 300 • First Semester • PastQuestion

This source paper is a scanned document; its pages are reproduced below.



PHY 313  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

48


