SOAU TIONS,

MATH2065: INTRODUCTION TO PDEs
Summer School 2012
Quiz 1

NAME:

STUDENT NUMBER:

Time allowed: 50 minutes

This quiz is worth 10% of the final mark for the course.
There are 15 questions, each worth the same number of marks.

Space is provided after each question for your working and answer.

A table of Laplace transforms is provided.



1. Find the general solution y{x) of the following differential equation:

Y’ 4+ 3y -+ 2y = 0.
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2. Find a particular solution y,(z) of the following differential equation:

Yy~ 3y + 2% =23
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3. Find the general solution y(z) of the following differential ecuation:
Y+ 2y + 3y = 0.

Express your answer in terms of real quantities.
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4. You are given that the differential equation
i’ 4 dy' + dy == 9e®
has homogeneous solution yy = Cie™*® +Cyze™* and particular solution ¢, = ¢®. Find the

solution satisfying y(0) = 0 and 3'(0) = 0.
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5. Using the Table, or otherwise, find the Laplace transform: of te*.
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6. Using the Table, or otherwise, find the Laplace transform of H(f — 5)e®, where H(t) is the
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Heaviside unit-step function.
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7. Using the Table, or otherwise, find the inverse Laplace transform of s
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8. Using Laplace transforms, or otherwise, solve

yi!+2y!+5y:0

for y(t), given that y(0) = 2, y'(0} = —4.
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9. Use Laplace transforms to solve

Y’ + 6y + 9y = g(t)

for y(t), given that y(0) = 0, ¢’(0) = 0. Use the convolution theorem to express the answer
as an integral involving g(t).
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10. Find the general solution of the partial differential equation
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where u = u{z,y).
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11. Find the ordinary differential equations that result from applying the method of separation
of variables to the partial differential equation
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12. The fuaction
¢(z) = Acos(pz) + Bsin(pz)

where A, B and p(> 0} are constants, is required to satisfy the boundary conditions ¢/(0) = 0

and ¢(h) = 0, where & is a given positive constant. Find the values of p that give a non-zero
solution for ¢.
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13. Given that ¢(z) satisfies
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and the boundary conditions ¢'(0) =9, ¢'(L) = 0 where L > 0, find A and ¢.
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14. A rod of length L has its end z = 0 kept at a temperature of 100° and its other end z = L
is insulated. If u(z,t) is the temperature at the point z on the rod at time ¢, write down
the boundary conditions that must be satisfied by u(z, ).

U(O, t) =100

(’Drc. (L (7) 0



%

15. You are given that the solution to the heat equation 5% = 33 for the rod described by

0 < z < 1 with insulated boundary conditions is

u(z,t) = Ag -+ Z Ap cos(nmz)e™™ ™t

nsl

for some constants Ag, Aq,. ... Find the constants for the case where u(z, 0) = 2+6 cos{3rz).
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