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Fayoum University Engineering Mathematics (2A) Final Exam.

Faculty of Engineering Jan., 16,2010
First Year Civil Eng. Department | Time Allowed: 3 Hours
Attempt All Questions: Total Mark =70

Ol.(@)Find  lim ) (4M)

(x,3)(0,2) X

(b) Find partial derivatives of the function and its total differential u = x* (5M)

(¢) Find the surface area of the region cut from the upper half of the sphere
x2+y2 +z* =9 by the cylinder x4yt =9, (5M)

(2. (a) The material for the bottom of a rectangular box costs twice as much per
square meter such as the material for sides and top. If the volume 18 fixed,
find the relative dimensions that minimize the cost.

(b) Test for extermum the function f{x, y) =2 sin x sin y-1. (14M)

Q3. (a) Find the center of the mass of the region bounded by the curves y = secx,
y=1/2, x= -n/4 and x= 7/4, where the density at any point (x, y) = 2y.

(b) Evaluate the integral jI(J[:2 + 2 y2 Ydixdy, where R is the region bounded by the
R

curves xv=1, xy =2, y=|x\ and y=2x. (14M)

Q4. (a) Find the volume of the region bounded by the paraboloid z= x> +y* , the
cylinder x* +y* = 4 and the xy plane. |

(b) Find the total mass of the region bounded by the surfaces z= x% + 3y” and
z = 8-x" -yz. Assuming constant density. (14M)

Q5. (a) Evaluate f[(x4 + 4)dx + xydy]; C is the cardioid r=1+co0s 0.
C
(1,7/2) y
(b) Evaluate | e [sin ydx + cos ydy], where Cis the curve x = sin y,
(0,0)

(14M)
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Model Answer of Mathematics 2 (a) Exam (23-1-2010)
First Year of Civil Engineering Department

lim sin(xy)
Ql (a) {x»(02) ¥

lim sin(xy) _ 0 !
(x,)=(0,2) * X 0
Let the general path y=xf(x)-+2, forany arbitrary function f(x)

2
© Hm sin{xy) - Tim sin(x"f(x)+2x) O !
{(x,)—=>(0,2) X x—0 X )
sin(.:«:2 I (.t) + 23:)-
x(xf{(x)+2)

= lim | (xf{x}+2)
x—0

— lim ( xf (%) +2) lim sm(x f(x)+2x) _
x—0 (xf (x}+2)20 x f(x)+2.x

Q1 (b) u=x", .

= (2)(1) =2

du _ : Ou :
== = y2(x)”*~! = since y and z are constants, — = z(x)** In.x —» since x and z are constants,

0 *
=% = y(x)*? Inx — since x and y are constants,

oz

du = %d" +%ﬂ5’ + %;idz = yz(x)% "Ly + z(x)” In xdy + y(x)*" Inxdz P

Ql ()
v F(x,p,2) = x? +y2 +22-9=0,

sn=tisZjelx,
3 37 3

2r3

§= J.J.MHJQ-:

rdrdé =18r.




Q2 (a).
gy, 2)=xyz=V,5x>0,y>0,2z>0

Sy, 2)=k(3xy +2xz 4+ 2y2)

Jx = /) = Iz —> Lagrange Multiplier,
Ex &y &

 K3y+2z)  K3x+2z) k2x+2y)

R Xz xy

| Solving the abdve eqns., weget x =y and z=3 yl2=3x/2,

S x{x)(3x/2)=V, thenx=i/§V,y=1/§V and :—:=%1’-§-V.

(Q2(b).
J(x,y)=sinxsiny -1
2n+]

Sy =cosxsiny=0-— x = 4( oty =tnr (n=012,...),

2rn+1
2

x), (tnmtnr)

fx =5iﬂxcﬂsy=0—}x=i_mr ory=+(

2n2+ l)ﬂ_!i(Zn +1

-~ frx =-sinxsin y, Syy = —sinxsin y, Jxy =cosxcosy

SCPs, (& (

A = (sin xsin y}2 — (cﬂsxcusy)z
2n+1 2n+1
RO% - §

)7, (
(tnr,tnx) are saddle points,

5 > )rr) are local maximum points and




Q3(a). The density o =2y

al4 secx x4 xia
M= I [ IZydy]dx: ]‘(yz)ﬁ?’dx I (sec? .x———)dx 2(tanx-—-—.x)|“m~2(l Y
-7i4 142 -r/4 ~x/4
z/4 secx :rf’4 :rM :rM
b= [T rorie=2 Jodfigra=2 | e v e =3 I(sec x- s
-4 1/2 —EM ~-n/d
Since the gemetry and the density are symmetric about y - axis, then x=0, } = i—
ri4 xid nl4
iif e Isec xdx = Isac xsecxdxu(tanxsecx)‘” A, Itanx(secxtanx)dxz
0 0
n/d
=2 - I{secsx—secx)dx
:rM
n2I=N2+ jsecxdx «/_+(ln(5ecx+tanx))‘nm J_+1n(\/_+1)—+f—ﬁ+ln§ﬁ+])
7
=-[(J_+1“("E+U _Ty=14oy=222087
2 32 M
<%,
Q3 (b). TS
Let u=xy and v=y/x, 791 4
du Ou v
3(u 1-‘) ox oy = ¥ I =2l=21’,.'.J=l=L
T oxy) gy v 7 X A 2
ax o 7
22
[ = -1--(E+2uv)dudv-* jj(——+2u)dudv“ I(_+u)
21" V -p
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2
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a-y? 524, | 2

42 O
4 272
[rdzrdrd6 = | [rdrdd = (m) Lo =8
0, 00
Q4 (b).
L gex?oy?
Mass= M =k H Ia’z dA=k jj(8—2x2—4y2)d4,
Ryy x2+3y2 Ryy
.
where R, is the elipose given by —+ ; =1

Using the transformation x =2rcosé,y = J2rsing
Loy
T 242
2w
M =22k [ [(8-8r% cos® 6-8r* sin? 8)rdrd0
00
2r

4
=162 kj [(1-;- Yrdrd® = 1642 (% ( (2:.-r) =82k 7.
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Q5 (a).

I = :j.yz(xz + 4)dx + xydy

= ”( SQ aP)dA = ﬂ( y)d4 = using polar coordinates

2x l4+cosé

I = I rz sin&irdf = I edsd

sin&d#

2#

=— I (l+cns6') sintdé =
30 4

4|27

3 K
R

Y = i+Csh

Q5(b) Fy €

(i,72/2)
I= _[ex sin ydx +e” cos ydy, %;.—i =¢* cos y, E;—Q =e* cosy,

(0,0) *

; oQ OoF
Since, Q. = —, and are continuous, then The line integral is path independent, therefore

ox

[= _[ex sin ydx + e* cos ydy + Ie” sin ydx +e” cos ydy o
C1 C2 N
Ci:y=0x—-0t0l,Cs:x=Ly>0ton/2,
mi2 .
[=0+ Ie(cusy)cbme(siny} =e.
0
JA
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