King Fahd University of Petroleum & Minerals
Department of Mathematics & Statistics
Math 301 Major Exam 2
The First Semester of 2012-2013 (121)
Time Allowed: 120 Minutes

Name: ID#:

Instructor: Sec #: Serial #:

¢ Mobiles and calculators are not allowed in this exam.

o Write all steps clear.

Question # Marks Maximum Marks
1 12
2 16
3 16
4 12
H 14
6 16
7 14
Total 100
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Q:1 (12 points) Let F=a%+ y*j + 2°k be a vector field and S the surface of the region
bounded by the hemisphere z = /4 — 22 — 2 and the plane z = 0. Use divergence theorem
to evaluate ff‘,(? - 71)dS.
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Q:2 (44646 points) Find the following:

(a) L{e " cosht},
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Q:3 (4+5+7 points} Find the following:
(a) L {te " cost},

(b) L{f(t)}, where f(t) = { ; 0 ;é? L
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Q:4 (12 points) Solve the initial value problem using Laplace transform y” — 3y’ — 2y = 6(t — 7)
with y(0) = 1, ¥'(0) = 1.
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Q:5 (14 points) Show that the set of functions {

on [0,2]. Also find norm of each function.
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, COS %m}, n=12,3,--- is orthogonal
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-1 <z <0

~ . . = % . : 3 I —_
Q:6 (16 points) Find the Fourier series of the function f(x) = { 1 e

{(}): Qo iqn CoS NTL ~ byy $11a ML / wiarng 3Pt

5
\ 0 i il J ~
Oo = Jf@)ﬂlfx.—_ fg.x)lat +J 141 = [q—.%.l + [2) = %@

Au = YJr@)c.Jnnle j(—u) Csnmia & + j Co) hTL ax @
™
(I"‘“J \,]p —) [ ‘“”‘) Srmnnﬂ(] + — [Sru nme-!-\.S'mnm ‘

. hr o

= O+ "‘—L [Cosnmll + 0

3 (—@n 2pb
T e ) f

0 !
b= jiﬁ) fumdy = ) (1) Ginmra 2 +J§1Hnn 41@
. I
(I"']lnLvTa%a:j):[‘_Qi)—(osﬁnx]o-.;:?rxocomm_k - Gosnlr)j
. " J|

i nw o

= T\T‘T (\ ~2 Cod n'rf) Qm)m[?m nrr:g- - .\..(C-s‘nﬁ‘ -l)

= IRy - =t )M @
ww nIr

-+
L’“‘)



MATH 301 EXAM 2 (Term 121) Page 7 of 7

Q:7 (8+6 points) (a) Find the half-range Fourier cosine expansion of f(z) =sin2z, 0 <z < %.
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W 2

2
q“‘:;;;j {60 Gos gox 1 = %_5 AyLx Cof fnx dx @
(¥

TEEJ Fm L)L 4 Gu (2-Un)x A @

7
=y [._ Cos(2elm Cos(z-—w\l:l g
* o b s

244w 1~lh P
o %,,}-‘ (Cul(ﬂ:{-nﬂ)-a ST, 155 (Cl%f (gi-nrr)"')]
Llw 3 -by

]
|
L¥lhn g L=




