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Question 1. [5] Find and sketch the largest region in the zy—plane for
which the following initial value problem admits a unique solution

(22 —1)(z + 3)dy + Jydz =0, y(-5)=25.

Question 2. a) [4]. A pot of liquid is put on the sotre to boil. The
temperature of the liquid reaches 170°F and then the pot is taken of the burner
and placed on a counter in the kitchen where the temperature is 76°F. After 2
minutes the temperature of the liquid is 123°F. How long before the temperature
of the liquid in the pot will be 84°F'

@

b) [4]. If y; = % is a solution of the differential equation:

2
v+ =y —y=0,
X

then find its general solution.
Question 3. a) [4]. By using the undetermined coefficients method, give
only the form of the particular solution y, of the differential equation

y® —y =ze® — zPsinz + 7%
b) [5]. Solve the system of linear differential equations

{ ;7? + % +2y=0
_ S — 3z —2y=0.
uestion 4. a . using the power series metho nd the solution o
Question 4. a) [4]. By using the p i thod, find the solution of
the differential equation : y” — 2zy’ — y = 0, about the ordinary point 2y = 0.
b) [4] Solve the Cauchy Euler equation:

"

z2y" — 3zy + 3y = 2z%e”, z > 0.

Question 5. a) [5]. Expand in Fourier cosine series, the following function
flzy=2z+m 0O0<z<mT.
(o] 2
hat: 1 -
Decuce tha Zn

—g En1)2 T
b) [5]. Find the Fourier integral representation for the function

0, <0
flz) = cosz, 0<z< 3
0, >3

Deducethat/ sQrBan =12, A#£L
0

cosacosb = cosa +b) —; cos(a — b)7 sinacosb = sinfa + b) ~2I~S1n(a - b)

cos(a+b) = cosacosb—sinasinb, sin(a+b) =sinacosb +sinbcosa.
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