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MATH 314

INTRUCTIONS: ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS
QUESTION ONE (30 MARKS)

(a) Complete the following table; (4 Marks)
Differential equation Classificatione.g | Typee.g Order Degree
ODE or PDE Linear or
Non-Linear

dy\* d3y >

() ‘3’“(@ =0
821+ )
dp? Oda

= sinacosf

(b) Solve the following ordinary differential equations;

(i) (x? + 2xy®)dx + (y3 + 3x2y?)dy =0 (3 Marks)
(i) (x—y)dx+xdy =0,y(3) =0 (3 Marks)
(i) e *cosydx — sinydy =0 (3 Marks)
(c) Determine the differential equation associated with;
(i) x% + 4xy? — y3 = A where A is a constant (3 Marks)
(i) vy =Ke3 + Mcos(3x) Where K and M are constants (3 Marks)
(d) Solve the linear equation;
xy' +y=x,y(1) =22 (3 Marks)
(e) Use the method of undetermined coefficients to solve;
y'" — 2y’ — 3y = 3e2t (4 Marks)

(f) The population of Nyahururu town was 10,000 in the year 2015 and 30,000 in the year 2020. Using
the exponential model for population growth, find the population of Nyahururu town in 2030. (Give

your answer to the nearest person). (4 Marks)

QUESTION TWO (20 MARKYS)

(a) Verify that y = Ae3* + Be™%* is a solution of &y _dy 6y (4 Marks)

dx? dx

(b) (i) Distinguish between the general solution and a particular solution giving one example of each.
(4 Marks)

(ii) Solve % = (x — 2)dy,y(3) = 2 (4 Marks)
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MATH 314

(c) Show that that (3x + 4y?)dx + 4xydy = 0 is not exact but has an integrating factor of the form x™,
where n is an integer. Hence or otherwise, solve it. (4 Marks)

(d) A cup of coffee at 82°C is placed in a room with an ambient temperature of 21°C. After 2 minutes,
the coffee has cooled to 74°C. How long will it take for the coffee to reach a drinkable temperature
of 43°C? (4 Marks)

QUESTION THREE (20 MARKYS)

(a) Solve the following differential equation, showing all work. Verify the solution you obtain.

y"'=2y"+y=0; y(0)=1, y'(0) =-2. (4 Marks)
(b) Solve y(1 + sin?x)y’ = (y? — 1)sinxcosx,y(0) = 7 (4 Marks)
(c) Given the following differential equation;
! + — x
Vry= 1+ x?
Find its solution given that y(1) = 3in2 (4 Marks)
(d) Solve the equation y’ + 273’ = x2y3 (4 Marks)
(e) Use the method of variation of parameters to solve 5y"" — 3y’ — 2y = 3% (4 Marks)

QUESTION FOUR (20 MARKS)

(a) A quantity P increases at a rate proportional to itself. If P,is the initial quantity of P;

Q) Show that P = P,e*t, where k is a constant. (3 marks)

(i)  If Py =500 and P(9) = 4000, find P(6) (3 marks)
(b) Find the general solution of the second order ordinary differential equations;

. d?y dy _

Q) =t 2 — 35y =0 (3 marks)

.. d?v o dv

(i) =t 16v = BE (3 marks)

dz _ d*z

(iii) 8£ =zt 25z (3 marks)

(c) Determine whether xydy = (y? — x?)dx is homogenous or not? Hence or otherwise, solve it subject

to the initial condition y(1) = —2. (5 marks)
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QUESTION FIVE (20 MKYS)

(a) Find the differential equation associated with y = e?*[Acos(5x) + Bsin(5x)] where A and B are
arbitrary constants. (4 marks)
(b) Decide whether xsinydx — (x? — 5)cosydy=0 is separable or not hence or otherwise solve it.
(4 marks)

(c) Solve the Bernoulli equation xZ—z +y = y*x?inx (4 marks)

(d) The Newton’s second law model for a vibrating spring with damping and no forcing is given by
the equation,
my"” +by' +ky =0,

Given that m = 10 kg, b = 60 kg/sec, k = 250 kg/sec?, y(0) = 0.3,
and y'(0) = —0.1 m/sec.
Q) Find the equation of motion (3 marks)
(i) What is the position of the mass after 1 second? (1 mark)
(e) After 24 days, 2.0 mg of an original 128.0 mg radioactive sample remain. What is the half-life of

the sample? (4 marks)

-
Vision: Nurture and Transform for the World
Mission: To Contribute to the World through Education, Research, Training, Consultancy, Innovation, Outreach and Collaboration

Page 4 of 4



