Faj;ruum Ulﬁ;ﬁ'ersit; anuucrmg Mathematics (ZA) ‘Final Exam.

Faculty of Engincering Jan., 16, 2010
 Fir Flrst Year Flcctnml Eng. l)epa! tment " 'ljme_ _Al_luwuli’a _l-luu__l_jg__

Attempt All Questions: Total Mark = 85

Ol.(a) Find  lim sin(xy)
(x,v}—(0,2) X

(b) Find partial derivatives of the function and its total differential w= x"
h o0 ]
(¢) Find the interval ol convergent of the serics Yo e (XF 5)” (18M)
H:] j.},(z}f)

Q2. (a) Find the absolute maximum and minimum of the

function /(x,y) = x* — y* on the closed circle x* o+ }}2 < |
2 y2
(b) Find the points on the paraboloid z = 55 + Y that is ¢losed to the point
(0.3.0). (18M)
|
(¢) Find the value of the integral fcosh xzdx approximately up to 4 d.p.
0 ®
(3. (a) Find the center of the mass ot the region bounded by the curves v = s¢e .
y=1/2, x= -w/4 and x— n/4, where the density at any point {x. v) = 2y

. : L2 2 . .
((b) Evaluate the integral  [(x~ -+ 2y~ Jaxdy, where K18 the region bounded by

the curves xy =1, xy=2, V= M and y=2x. {16M)

M

Q4. (a) Fmd the surface area of the r-:gmn cul from the upper halt of the sphere x --1-_1:"

+z* = 9 by the cylinder Xy = 9.
(b) Evaluate fFendS . where ¥= (61: + 2xyn+(2y+x Z)j 4y vk,
A

and S is the solid in the first octant bounded by the coordinate planes and the

cylinder xz ++ _p2 =4 and the plang z = 4. { 16M)

0)35. {a) Evaluate [(x + 4)dx + xvdy]; Cisthe cardioid #= 1 +cos ().
| &
(l,712)
(b) Evaluate | e [sin vdx + cos vdy|, where (s the curve x = S 1,
(0,0)
e er vt A ahe it B e eme it entrcded by the surfaces o= IE 4+ 31’2 HHLI




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

lim  S009)
Ql(® (-2 ¥

TIO. . o
(x»>0©02 x 0
Let the generalpath v =xf(x)+2, foranyarbitrary function f{x)

sin(ey) _ . sin(x* f(x) +2x) _ 0

s lim ,
(x,y)—=>(0,2) X x—0 X 0
., D ]
= lim| (xf (x)+2) sin(x“ f(x)+2x)
x—0 x{(xf (x)+2)
. 2
S lim () +2)  tim SO oy
x—0 xxf ()+2)>0  x° f(x)+2x
Ql (b) u=x"~,
au z—] . au - 1
Fra yz(x)?*™" — since y and z are constants, — = z(x)?“ In x — since x and z are constants,
X
Ou z .
Fo s ¥(x)”* Inx — since x and y are constants,

du = Ec;i»c+@c:a§z+;E.‘:iz = yz(x)? L dx + 2(x) 7 Inxdy + y(x)7F Inxdz
4

ox Oy



Q1 (¢)

o0 Wypo n+1
5L er = fim [t - g [SEH I L ot 5)
2" sl an ie|@+ N5 | 2,1_,@ (n+1) ]
=%|(I+5)Him( jl) 2|(Jn.:+5]||«::1 for convergent = -7 < x < -3.
N —»%

Forx =-7, weget theseries Z (—~1)" d = conditionally converegent,

n=] &

For x = -3, we get the series Z— => the series is divergent,
n=1"
then the interval for convergentis [-7,-3[, i.e. -7<x<-3,

Q2 (a).

fr=2x=02x=0, f,=-2y=0=>y=0,

The point (0,0)is a critical point and (0,0} =0.

The points on the boundary (circle)are (0,£1), (£1,0), then
F(0,x)=-1and f(xL0)=1,

therefore, the two points (0,£1) are absolute minmum and
the two points (£1,0) are absolute maximum.



A 2_ 2
-7 =0 fxp,2)=d? =x* +(y=5)" +2*

/x fy f Z = 4 —» Lagrange Multiplier,
2x & &:

_ 2x HZ(y—S)_Zz_A
T (=2x725) (—yi2) 1
For solution, x=0, -yz=2y-10, or y=10/(z+2)

ST il :::»z(.a-+2)2 =255 20 +42% +42-25=0,

4(z+2)*
s z~1.77 and y==+2.66,thenthe rquired pointis(0,2.66,1.77).

QZ(:;)
2 (x y*! o e
Icﬂshx dx = IZ " g I P
0 g #=0 n=00
dn+1 1 w e 1

b
Z 2ul(dn+1) (0 ZG 2ni(dn+1)

102 (24)9  (61)(13)

PRI ! e L 140.1+0.00463+0.000107 +..

=1.10474



(33(a). The density o =2y

7fd secx xld /4
M= [ [ [ydbla= [0S de= | (seo? x——)dx 2(tanx-—x)1’”4—2(1--8-
-zid 1/2 -mi4 -xfd4
n/d secx EM 2 T/i4 HM
= [T [ooaue=2 [oRfestd=2 [ (et v dx=2 j (sec” x - Dy
—xi4 1/2 —;'.':M -4
Since the gemetry and the density are symmetricabout y -axis, thenx=l},;=%
xid mild xld
I= J'sec3 xdx = Iseczxsecxdx —(tam.x54&‘:«:1:)“1r A Itanx(secxtanx)dx=
0 0
T4

=4/2 - _[(sec3 x-—secx)dx

;ﬂrM
S 2 =2+ jsecxa'x_«/_ +(m(secx+tanx))|”*’4 V2 +1In(v2 +1) - 1_‘54’1“;‘5*1)
IA
__[(I+1n(f+1) Ty 214> y=:220.87 Wﬂ”
32 M
| L
Q3 (b). Y F .
Let u=xy and v=y/x, 'EE. LN X
du Ou v i 't
=5(H,F)= o oyl _ y 1 =2£=2v,.‘.J=l=L
o(x,y) v oOv| 7% 2l X A 2y
x axl 7
221 "
{ =J 2—(—+2uv)dudv I J(—+2u}a’udv I(—+u )
1<V 7V 271 v
2
173 _s 1 3 1.3 3 15
== [2 Ny = — (43 =—J(=Z +6)— (=2 +3)] = —
211.(21’ vav=loo ot v)l g O Hl=7
U-‘.’-)f\ J:x 2
\E *y .'
T g ) " | g




Q4 (a)
cF(,y,2)=x% +y% 422 -9=0,

n=li+djiok,
3737 3

A

273
S= ”iddzf_f 3 rdrd0 =18, - '3 =4
Ry~ 0 0V9—r

Ruy

Q4 (b).
[J(Fen)as = [[f(vemyar
Y R
2r3d
= IH(]ZJ: +2y+2)dV =2 I ”(61* cos& +rsiné + l)rdzdrdﬁ
R xyz 000
273
=8 I _[(61" cos@ + r* sin @ +r)drd@ = 72r.
00

Q3 (a).

I=dy*(x” +4)ds + xydy
C

Z

= _U( Zf — iyp)d*i = H( y)dA = using polar coordinates
2r l+cosd
1
I= | er sin Gdrd6 = j' (—) oSt ade
0

= _f (l+cus€) 51n&:!9———(1+c059) Zﬁ

D

7\

-1



Q5(b).

(1,7/2) "
I= Iex sin ydx +e* cos ydy, o e” cosy, o0 _ e” cos ¥,
Oy ox
(0,0)
, o0 oP : . : .
Since, P and are continuous , then The line integral is path independent, ther
[= fe‘x sin ydx + e” cos ydy + Iex sin ydx +e” cos ydy N
Cy Cr ( l"’ﬁI)
Ci:y=0x—0t01,Cy:x=1y—>0ton/2 2.
72 - <
[=0+ Je(cosy)dy =e(siny) ] =g, A C2
ﬂ _ (ﬂj") c ‘
Q3(c).
§-xZ—y2
Volume=V = ” Jdﬂz dA = _U(E—sz -4y2)dA,
Ry x%+3y? Ryy
x2 _}"2
where R,., is the elipose given b +=—=1
Xy pose g Y TR
Using the transformation x = 2rcosé, y = +/2rsiné
oY) _y f5,
" 8(r,6)
2nl
¥V =242 [ (8-87% cos® 98¢ sin? O)rdrde
00
2rl
162 j j(l -+ )rdrd6 = 6V2 (e 255
jf‘k
{_,'-"'
=0k 2 X
1
Py
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