Kafrelsheikh University Date: 27/5/2017
Faculty of Engineering Time allowed: 3 hours
Physics & Engineering Mathematics Dept. Full mark: 100

Year: 1* year Civil Eng, Subject: Engineering Mathematics (2) Final Term Exam:

Question 1 (25 Marks)

a) Deduce Parseval’s identity for Fourier series

[e]
f=204 Y " (a, cos 217X | b, sin i
2 " 2 T T

of the periodic function f(x) with period T

b) Prove that Fourier series of 2 on the interval [—7,7] 1S given by:
2

2_ 7 1 1 1
x“ = T—4(cosx——2-2—c052x+§2-cos3x—-?cos4x+---)
and then find the sum of the following series :
RN | > (-1)" vy o
DS — i) S5 i) ) —
n=l 1 n=I n n=l n

Question 2: (25 Marks)

a) Reduce the PDE u, =c’u,, to its canonical form and find its general solution
using the canonical transformation n=x+ct , =x—ct.

b) Using the result obtained in part (a), deduce D’ Alembert solution of the following
wave equation:

un=02"n ,—00 < x<00
with initial deflection f(x) and initial velocity g(x) and then solve the PDE:
Quy =Uyx ,—00< X <00

with initial deflection f (x)=cosx and initial velocity g(x)=cos3x .

¢) Solve the one dimensional heat equation:

U, = Uy
: f length £=7 when the ends are at zero temperature (u(0,t) =u(m,1) =0) and

inarod o .
the initial temperature is given by:
x 0<x <m/2
f&)= 0 nl2<x<”®@
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Kafrelsheikh University Date: 27/5/2017

Faculty of Engineering Time allowed: 3 hours
Physics & Engineering Mathematics Dept. Full mark: 100
Year; 1" year Elec. Eng. Subject:Engineering Mathematics (2)  Final Term Exam:

Question 1: (25 Marks )
1. Let X={a,b,c,d} witha topology:

T= [Xl ¢! [b}, {C]r {a, b]: {b, C}: {a'r b! C}! {a! b' d}]

ifA = {b,c,d}.Find A", A, A" and A".

+2

2. Draw the graph of the sequence A = %—1
nn+2) n’ )

n+1 n2+1

3. Test the sequence @, = (

11
4. Deduce the general term for the sequencel, — 2’3

Question 2: (25 Marks)

1. Use the ratio test to examine the convergence of the series:

2
yo  nde ™,
2. Use the Cauchy test to examine the convergence of the series:

o 1 1,72
Zn=12_n(1+ ;)n

1 ; .
3. Examine for convergence the seriesz;'le v by using comparison test.

Question 3: (20 Marks )

1. Deduce Parseval’s identity for Fourier series

[2.5]
fx)= S E(an cos Snmx +b, sin 2‘r‘m)
2 n=| r r

of the periodic function f(x) with period 7.

2. Prove that Fourier series of x*on the interval [-r,7]is given by:

2

2 T | 1 1
x? =———4(cosx——C0s 2x +—-c0s3x ——-cos4x +...)
7 22 3 4?

and then find the sum of the following series :

o 21 o o (—1)" oy o 1
) Y= “)Z% i) -

n=1"7 n=l1
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