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1st semester, Jan., 2017
Advanced Mathematics Final Exam 

for Postgraduate students 
Time allowed: 2hours
Question (1):  (20 marks)
(a) A group of animals grow at the rate of    :
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If the weight of the group was 100 kg at t=0, find the weight after 50 h


[image: image2.wmf])

/

(

2

1

2

2

1

2

1

h

kg

dt

t

dt

t

t

+

+

+

+

ò

ò


G = t + 2ln(1+2t) + C

100 = 0+2ln (1+2(0) + C

We get C= 

G at t =  50 h

G = 50 + 2ln (1+100) + C
 (b)  When 
U = sin2xy cos xy + x/y3 
find 
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U = e3yz sin-1 xy 
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prove that:
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Question (2): (20 marks)
(a) Find the multiple integration of the following:  
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(b) Derive Fourier Series constants, a0, an, and bn
and then find the series for 3 limits of the function (fx = x, when x ranged between - π and π.
Question (3):  (20 marks)
(a) Find the integration of the following :
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(b) Prove that the heat transfer equation through the cylindrical shape is:
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(c) Find the solution of the following differential equations:

 (1)[image: image39.wmf]x

a

dx

dy

sin

=


(2)[image: image40.wmf]ay

dx

dy

=

 
(3)[image: image41.wmf]2

2

2

=

dx

y

d

 
(4)[image: image42.wmf])

1

(

2

)

1

(

-

=

-

y

dx

x

dy


(1)
[image: image43.wmf]=

=

=

=

ò

ò

dy

x

dxa

x

a

dx

dy

sin

sin



[image: image44.wmf]=

=

-

=

y

x

a

cos



(2)
[image: image45.wmf]a

ay

x

ay

dy

dx

ay

dx

dy

/

ln

=

=

=

=

ò

ò

 


(3)
[image: image46.wmf]y

x

dy

x

dx

x

dx

dy

dx

y

d

=

=

=

=

=

2

2

2

2

2

2

 


(4)
[image: image47.wmf]y

y

x

x

y

dy

x

dx

y

dx

x

dy

-

=

-

-

=

-

-

=

-

ò

ò

2

2

2

)

1

(

)

1

(

2

)

1

(

2

)

1

(









With my best wishes
Prof. Adel Hamed Bahnasawy


Dr. El-Sayed Gomaa Khater
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