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PART I: Multiple Choice Questions
(Choose and CIRCLE only ONE answer - No part marks here.)

1. [2 marks] Which of the following differential equations is of Cauchy-Euler type?
(a) 2%y =y +y =0, Ey” +dey —y =0, (c)zy’ +4z% +6y=0, (d)82%" +3y —zy=0.
2. [2 marks] The substitution = = &', y(z} = 2(t), transforms the differeniial equation of Cauchy-Euler type

2
4m23—m%- +23§—z +dy =10

into a differential with constant coefficients. Determine the auxiliary equation of this constant coefficient equation.
(8) 2 = 3A+5=10, (b)4N*—4A+1=0, () A +56A+15=0, 2A2 —A+2=0.
3. [2 marks| Find the general solution y(z) of the differential equation
42y +y =0,
for z > 0.
y(m) —eVI+eyEine (B y(z) =ez+evzing, (¢ y(2)=cyr+eluz, (d)ylx)= c2? +ey/zlnz,

4. [2 marks] Find a particular solution of the system of differential equations
' = —6z + 2y, v =—-3r+y,

satisfying the initial condition 2(0) = 1,(0) = 3, where the solutions are functions of ¢.

(a) z(t) = &%, y(t) =3, w(t)y =1, y{t}) =3
(2) z(t) = 2, y(t) = 3%, ) 2(t) = 1, y(t) = 3 + te™>".

5. [2 marks] Answer TRUE or FALSE:
(=5)*, n=0,1,2,3,.., converges to b as n — oo.

The sequence ¢, =
(s) TRUE, @FALSE
PART II: Show all work here and give details.

No additional pages will be accepted
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6. [10 marks| a) Evaluate lim 3 \/r?—j:i“ using any method. @ - @
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7. [10 marks] Find the generel solution of the following system of diffierential equations using any method whatsoever:

2 =10z -8y, 3 =8z -12y.
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