MERU UNIVERSITY OF SCIENCE AND TECHNOLOGY
P.0.B0x972-60200 - Meru-Kenya
Tel: +254(0) 799 529 958, +254(0) 799 529 959, + 254 (0) 712 524 293,
Website: info@must.ac.ke Email: info@must.ac.ke

Univer sity Examinations 2019/2020

THIRD YEAR SECOND SEMESTER EXAMINATION FOR THE DEGHE OF
BACHELOR OF PHYSICAL SCIENCES AND BACHELOR OF EDUJAON SCIENCE

SPH 3352: MATHEMATICSPHYSICSI

DATE: OCTOBER 2020 TIME: 2HOURS

INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

a) Coulomb’s law states that the electrostatic fonc@@harged particle q due to g2 is

- 1 o 0, . :
F= —ql&r, wherer is the vector frong, toq, . Using vector algebra, write down

ArE, " r?
an expression for the force @pat R due to N charges; atr; = 12——N (5 marks)

b) Determine if the following vector field is consetiva (5 marks)

. 2 O 3\o 3 5]
Given thatf = (Ay2 + 3>Z<2yj i +(8Xy+%J i +(11‘_2X3yjk

z

- O O ) .
c) Aforce F =x%yi- (23 —3x)j+ 4y’ k displaces an object through a displacendnt

Calculate the work done in this process assumingngs$ (3 marks)

d) A body is rotating about an axis with circular alagwelocity w. Take wto lie along

the x-axis. Express in circular cylindrical coordinates and using aiar cylindrical

coordinates, calculate (6 marks)

i V = wXr
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e) Solve Laplace’s equationi’y = 0in cylindrical coordinates fog = ¢ (6 marks)
Yo,

f) Show that the following three forms of sphericabmbnates of1%/(r) are equivalent

(5 marks)

. 1d( ,dy(r) 1d° d lﬂ( ) , 2dy(r)
) rzdr( dr j . ) (rt//(r)) w rodr

QUESTION TWO (20 MARKYS)

a) Let f =r"(x,y);n=0and f defined on the entire plane. Fox 0, f is defined on

the x-y plane for all integers n (puctured,plahéde extended Green’s theorem to
show that f is conservative on the punctured pfaneall integers n. Then find a
potential function (20 marks)

QUESTION THREE (20 MARKYS)

a) Write down Laplace’s equation in cylindrical coordies (2 marks)

b) By use of separation of variables, show that Lapkguation give rise to Bessel
equation (10 marks)

c) Solve the Bessel equation in (b) above (8 marks

QUESTION FOUR (20 MARKYS)
a) State De moivres theorem (2 marks)
b) Use D moivres theorem or otherwise to evaluate

i. z" +in (7 marks)
z

i [v3+a)! (11 marks)
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