MACHAKOS UNIVERSITY

University Examinations 2018/2019

SCHOOL OF PURE AND APPLIED SCIENCES
DEPARTMENT OF MATHEMATICS, STATISTICS AND ACTUARIAL SCIENCE

THIRD YEAR SECOND SEMESTER EXAMINATION FOR
BACHELOR OF SCIENCE (MATHEMATICS AND COMPUTER SCIENCE)
BACHELOR OF SCIENCE (MATHEMATICS)
BACHELOR OF EDUCATION
BACHELOR OF ECONOMICS
BACHELOR OF ARTS
SMA 336: ORDINARY DIFFERENTIAL EQUATION II
DATE: 25/4/2019 TIME: 8:30 - 10:30 AM

INSTRUCTIONS:
Attempt question one (compulsory) and any other two questions.

QUESTION ONE (COMPULOSORY) (30 MARKS)

2
a) Solve the initial value problem j Z +y=0 ; y(0)=3, y'(0)=-4  (5marks)
X
b) Consider the initial value problem
d®z _d°z _dz .
——-3—+2——-z=sint z(0)=1,2'(0)=0, z"(0)=3
dt* dt* dt © © ©
Reduce the equation to a system of first order linear differential equations. (5marks)
C) Consider the initial — value problem % =x?+y? , y(1) = 3 . Determine whether the
X
differential equation has a unique solution (5 marks)
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d)

Solve the system of differential equations below using the matrix method

LY = 3%, —2X,
dt (5 marks)
dx,
ot =—X, +2X,
Determine the integrability of the differential equation zdx+ zdy+ 2(x +y+sin z)dz =0
(5 marks)
Consider the differential equation x*(1—x)y”+(1—-x)y'+y=0
1) Determine the singular points (2 marks)
i) Determine the nature of the singular points in (i) above (3 marks)

QUESTION TWO (20 MARKS)

Use the method of Frobenius to solve the differential equation

2X

. d7y

—xﬂ+(x—5)y=0

dx® dx

QUESTION THREE (20 MARKYS)

Consider the system of differential equation

i)
i)
i)

iv)

dx

—— =2+ 2x?

dt

Y _ gy y +3x?
dt

Determine the critical points

State the nature of the critical point
Linearize the system

Solve the system for x and y

QUESTION FOUR (20 MARKS)

Solve the system

dx
—=—Xx+4y+e'
d'[ + y+
dy

o x—y+1
a1

Examination Irregularity is punishable by expulsion Page 2 of 3



QUESTION FIVE (20 MARKYS)

a) Consider the differential equation
dx dy
+—-3X =
dt®>  dt y
2
d Zy+%+4x+2y=0
dt dt
Reduce the equation to a system of first order differential equation (5 marks)
b) Use the matrix method to solve the system
d
Ol—xt1:7x1 — X, +6X,
dx
—tz =-10x, +4x, -12x, (15 marks)
dx,
— =-2X, + X, = X
dt 1 2 3
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