SOUTH EASTERN KENYA UNIVERSITY

UNIVERSITY EXAMINATIONS 2016/2017

FIRST SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR OF
SCIENCE (PHYSICS/ELECTRONICS/GEOLOGY/METEOROLOGY) AND
BACHELOR OF EDUCATION (SCIENCE)

SPH 204: MATHEMATICAL PHYSICS I

7™ DECEMBER, 2016 TIME: 4.00-6.00 P.M

INSTRUCTIONS TO CANDIDATES

e This paper consists of FIVE questions.

e Answer question ONE and any other TWO questions.

¢ Question ONE carries 30 mark while the other TWO questions carry 20
marks each

QUESTION 1 [30 MARKS COMPULSORY]

1
a. Calculate .[ tan™ xdx [4 marks]
0
b. Evaluate _[(4x'°’ +5x —7 b [2 marks]
c. Find Isin5 X oS Xdx [4 marks]
2x% —x+4
d. Evaluate | ——————dx 4 marks
-[ x° +4x° [ ]
e. integrate .[ (1+sin x)° cos xdx [4 marks]
f. Approximate using arctanx the value of [3 marks]
0 n 2 3 n
g. Find the interval of convergence of ZX— =1+Xx+ X + X S RO —+...
5 n! 2 6 n!
[3 marks]
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2
h. Show that d7y _2dy

== , which has solution of the form y =c, +c,e*

dx dx
[3 marks]
Compute the divergence of following vector field F(x,y,z)= [x3y3 32 ,32y2]
[3 marks]

QUESTION 2 [ 20 MARKS]

a.

The earth is an oblate spheroid i.e. a sphere flattened at the poles whose radius is
givenby r= a(l—gcos2 CD), where a is the equatorial radius and a(l—g) that the
poles. Find the volume of the earth ( since ¢ is so small keep only the first order power
in g) [5 marks]
Show that div(curlF) =0 using the vector field F = yz27 + xyj + yzk  [6 marks]
Given f(x,y,z)=2x*+3y?+z* and & = [1,0,-2] evaluate the direction of dat the
point [2,1,3] [4 marks]

x* +2x-1

Evaluate J' 13 2y dx [4 marks]

QUESTION 3, 20 MARKS

a.

Calculate the total flux of the vector field with Cartesian components i.e. J] u..dA

u = (2x, y,—3x) out of the closed surface of the circular cylinder x* +y* = a’for

0<z<h [ 5 marks]
Determine whether F =x?yi + xyzj — x?y?k is a conservative field [5 marls]
Find a unit normal vector of the cone of the revolution z> = 4(x* + y?) at point p=
(1,0,2) [5 marks]
Find .ftan5.95e07 99 [5 marks]

QUESTION 4, [20 MARKS]

a.

A curve between the points (0,0,0) and (1,1,1) is defined in the parametric form by
X=A4y= A%,z = 2* where the parameter A run from 0 to 1. Calculate the vector field

with Cartesian components Iu..dl u=(y—2z,z—Xx-Y) {5 marks]

Compute the curl of the following vector field F(x,y,z)= [eX cos y,e* sin y,O]

[4 marks]
Find the particular solution of y"* =0 given that y(0)=3,y'(1)=4,y"(2)=6

[5 marks]
Evaluate jxsin xdx [3 marks]
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e. Show that the differential equation % Inx - =0 has the solution y=clnx
X X
[3marks]

QUESTION 5, [20 MARKS]

a. Evaluate the integral | = _U x> ydxdy where D is a triangular region bound by the lines
D

x=0,y=0,x+y=1 [5 marks]

b. Show that y =c, sin2x+3cos2x is a general solution for the differential equation of

2

the form d 2/ +4y =0 [4 marks]
X
c. Find the general solution for the differential equation dy + 7xdx =0 and a particular
solution at y(0)=3 to find K [4 marks]
1
d. Find | ———=dx [4 marks]
'[ X*\X? +4
e. Approximate 1 to six decimal places [3 marks]
Some integrals you may need
el l
Mdx = — + B Ko 3
j\ e C mn=-1) jxdx In|x| + C
[erdx=e+cC ja-*mt L +cC
Ina
j sinxdxy = —cosx+ C { cosxdry=sinx+ C
Isecl.td,t =tmnx+ C J. cse’xdr = —cotx + C
_[ secxlanxdr=secx+ C j cscxcolxdr=—cscx+ C
[ sinh xdx = cosh x + € | cosh x dx = sinh x + €
Itan.rdx=lnisacx|+£‘ jculxd’x=ln|5inx[+(?

X

| l x r ]
=) + = sinif £
J‘xh_'_ﬂ_fl p tan (a) & Jﬁ&’l sin (ﬂ)-f'(:'
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(1) i Y:I—I-x—l—xz-{-:-:?’—l—xd‘+*--, |x| < 1
l
2) l+x=l—.‘-:+x3—x3+:~:4—---, x| < 1
1
(3) 5y = L+ 2x + 227 4+ 2203 4 2% ) x| <%
2 k] 4
0 N -x9=-x-F -5 -, K<l
1
(5] I—+‘-(-2-——I-.‘f:2+x‘*—~x‘5+x8—----, [x|-::|
x.'i Iﬁ x? xg
6 arctanx = x — — 4 X X .
(6) arctan x = x I : x| < 1
1
(?} {w=1+2}.‘+3I2+4X‘5+5}C4+*--, |J:r*-‘:1
2 3 a
(8) e‘x=1+_};+l_+i+f_.+...
21 31 4t
. x> x* X
9 Y = — —_— — —— —
9) e 1 x+2! Y
oooxt x5 N8
(10) L::Dsh_\=1+?!+?!+-a+ﬁ+---
_ P B
(11) smhx=_~c+i—|—-5—!+ﬂ+§-!-+...
4 .6 .8
N M
12 N T TR
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WA L5 T ]

g X B S
(13) IE di=x-3 455 7.3 T o.a

1 2x* 2% 2xT 2x°
I e R I RSNy

. x> x* xT X°
(15) 51nx=l_3|+§_1._3_ T

\:2 xd- xﬁ x&
1 S
(16) cosx = | 2'+4” 6'+8
— 1 ip -2

(17 (1+xjp—l+px+p(p )2 4 P 3)1“’ }3+~~5 x| < 1,

where p is constant.
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