MPZ 4230 — Engineering Mathematics I
Assignment No. 01 — Academie Year 2006

I.(a). Let F(x,y,2) = yzi+(y +x2)j+xyk
Is this vector field conservative?
If so find & such that F = Vg

(B). Find the equations of the tangent plane and normal line to the surface x’yz + 3y* = 2xz° — 8z at the point
(1,2,-1)

2. Let f{x, y, z) = x sin (yz)
(i). Find V{
(i1). The directional derivative of fat (1, 3, 0) in the direction v=i+2j-k

3. Suppose that the temperature of a point (x, y, z) in space is given by

80
T(x,y,2) = :
(3. 2) (1+x* +2y? +327)

temperature increase test of the point (1, 1, -2)? What is the maximum rate of increase ?

where T is measure in °C and x, y, z in meters. In which direction does the

4. Let f{x,y)=2x" - 6x°y + 18y’ + 3x%
(i). Find and classify the critical points of f{x, y)

(i 0<acxg y , & let T be the triangle with vertices (o0, 0) (g, 0) (a, a). LetR be the set of all points inside on
Find a such that max (x, y) e R f(x, y= 5a%)

5. Prove that cauchy’s integral formula.

z
e
dz

Evaluate —1- §
2zi L Z- 2

(). IfCis | z|=1
(ii). IfCis|z|=3

6. (a). Find the taylor series for the following functions of the indicated points.
(). & at z=0
(). L

—~ centeredatz=1
z —

=
iR
T
N

“(b). Show that In(1 +z)= )’

n=1 n

Please send your answers according to the Activity Diary Due Date to the following addre:_ss_ o
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.. F is conservative

Therefore then exist ¢ such that F=V ¢ |
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fat (1, 3, 0)

directional derivative ~ =i+2j-k
D,¢=V¢.n

i+2j-k

NG

80
3. T(x, y,2)=
0. 32 2) (1+x* +2y? +322)

Temperature increases in the direction of V T.

VT=8T1+6TJ.+8T_ |

-  dx 0Oy~ 0Oz .

B 80.(—2x).1 80(—4y)] . 80(-6z)k
(1427 +2y* +32)  (14x?+2y? +322)  (1+x>+2y? +3z2)

160. 320. 12x80

VT 4 = ——1— +
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10, 20. 12x5
VT gy =—i=Toj+——k
16 16 16
=_§i_£j+gk
8~ 4= 4
+ 0
maximum rate of increase IZT| = 25 +1gO +90
_ V1025
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4. fx, y)=2x} - 657y + 18y + 3x°
£= 6x> —12xy + 6x a—f~=—6x2 +54y?
ox oy
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61; =12x-12y+6 aileSy
ax” y
ot =-12x
o0x Oy

For critical points




af -0 af

=0

ax By

6x> —12x +6x =0 -6x>+ 54y* =0
X(x—2y+1)=0 9y’ =x*
x=0orx=-1+2y Jy=*%x

Y= X3°ry="%

Critical points (0, 0) (-_ % %) -3,-1)

Point A o af o2 D=AC-B* | Nature

ax? “oxay ay’
0,0 6 0 0 0 Maybea

Max, Min or
Saddle
(-3, -1) .18 136 -108 -+ Max
_3/ 1 -3.6 7.2 21.6 () Saddle
% %) |
When D=0
Around (0, 0)
[In a neighborhood of (0, 0)]
Check the behawor of the functlon FlY)30
f(x, y)=2x" — 67y + 18y +3x°
0, y) =18y’
y>0 {0,y)>0
y<0 £0,y)<0
(0, 0) 1s a saddle point
Fiy)<0 Y}

(ii).

Y

c(a.a)
La L, 0<a < 34
A x




Find Max on the boundary.

On AB

y=0 0<x< %
z=1(x, 0)=2x> +3x*
fix,0)=0
6x> +6x =0
x(x+1)=0 = Stationary point
; 3
since0<a< A
(0, 0) 1s the stationary point
Function value of the stationary points and at the end points
Stationarypoint £(0,0) =0 AB
endpoint £(0,0) =2a’ +3a’

On BC

x=a 0Zy<a
f{a,y) = 2a’ — 6a’y + 18y* + 3a°
fa,y)=0

y=+3%,

(a, % ) is the stationary point

. 2a’
Function value f(a, % ) =2a3-2a°+ —3—-%-3&2
. . 9a’ +2a’
Stationary point =
=24° —6a° + 18a° +3a°
= 14a° + 3a
On AC
0<x<a 0<y<a
X=y

fix,x)= 14x3 + 3%
f'(x,x)=14 % 3x2 + 6x

. f'(x,x)=0 for stationary points
7 +x=0

x=0,x=-}
I :>y=0,y=—%

stationary point (0, 0)} (_ y - %)
end point (2,2) | already considered
f(x, y) = f(a, a) = 14a’ + 32> €———max




[ 142+ 3a* > 28" + 3a%

fixy) =52

14a’ + 32" = 5a°
72t =a®

a’ (7a—1)=0
a=0or a= %
a>0 (given)

sl

: 5. Let f(z) be analytic in D and z; is a fixed point in D the fu" RION is not analytic in
z—Z,

D and the integral EF ﬁ need not to be zero.

Z—7,

i D
: c

P

| Proof

j i@, 1@,

Z—2Z, FZ—Zy

Where I is a circle with radius r
i Centred at Zg

T:z:zg+re®,08; 0o 2xn
z=zo=re"e and dz =ire'®do




but § %ldz=f(zu) 3§ =2m {{(z,)

Zy Z-Zy
f@ 4, _ ’ f(zo) 4 §f(z)—f(zu) i
Z—1Z, T Z—Z, . 22
f(z)— -
st §Mdz=0[ie§ Mdzﬁo]
0 Z—Z T -2,
Since f(z) in cts at Zg

Take any € > 0, Then 8>0 st
f{z) — f(zp) | <& whenever|z-2zp|<8
Let r<& and consider the contour ¢y centered at zg with radius r.

£(z) —
§ (2) ~ (z,) << om
Thus |J z-z, 2mr
length of C,
<e

The value of € can be made arbitrary small

FLOHCh I,
”r zZ—-z,
Hence fF f(z) dz =2m {(z,)
" Z—Z,
1§ t@
f(ZD)_Q'mfz—zo a
(1) f(z)=¢"

f(z) is analytic wherever in the domain D
Z =12 is a singular point
z = 2 is outside of the domain

... using cauchy’s integral formulae Lﬁ;e—dz =0
2m~z-2

Then 2 is outside of |z |=1 and inside of |z|=3

FA

1. C:|z|=1, Then

is analyticinc:
© _dz=0

2=t 27




z

© 5 is not analytic, then by C.LF, f(z)=¢*, zp=2

il. c: |z|=3,then

~Hzg) = -?:-l—jl RGN

nic z-z,

1 ¢ e*
= f(2)= — dz=¢’
) 2ni§z~2 z=e
. 2 (0 n
6. (). flzy= > n(l )(z—O)
n=0 -
. fz)=e, f' @) =€, cvrivreireee f'(z) = &
= s 0)=1
= 1
s f(z)=¢et= — z"
(2) Z_t; i
2 .3
=1+z+ E—-Fi—-l- ........... <0
21 31
). > 2" = | % |<1
x=0 l_'z Zl
Letz=2z—1 |z]|>2
lZ] -1’>2

B (i R — =_§ (%J

&gy
F f(z)—-é [}?TJ
(b). for |z|<1

1

@)=

N0y,
Z —=(z-1)







