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Question 1, (8 Marks)
(a) Find the first and the second partial derivative for f (x,y)=(x3-y?)°

Answer
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Question 2, (8 Marks)

(@) x\/1+y2dx +y\/1+x2dy =0

Answer

x«[1+y dx +y\l1+x dy =0 divided by \/1+y2\/1+x we get
1
«/1+y

dx+

dy =0 then integrate dy =0
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(b)  (xy —x?)dy —y?%dx =0
Answer

N
/_\

M (x,y),N (x,y)are homogeneous of the same degree(second degree)
let y=ux ..dy =udx +xdu

Substitute in the differential equation we have

(x 2u —xz)(udx +xdu) —x 2u%dx =0

X 2(u —D)(udx +xdu) —x 2u%dx =0

Divided by x% we have (U =) (udx +xdu)—u Zdx =0

(U —=Dudx + (u —1)xdu —u?dx =0
[(u -1u —uszx + (U —1)xdu =0

—udx + (u —1)xdu =0 separate the variables — (u l)d
X u
_dx (1——)du =0 by integration we have—Inx +u —Inu +InC =0
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Another Solution
(xy —x 2)dy -y Zdx =0

(xydy —x 2dy -y %dx =0
(xydy —y2dx —X 2dy =0



Yy (xdy — ydx )—X 2dy =0 divide the equation by X 2y we get

(Xdy _Zydx ) _d_y:() — d (lj—d—y:O integrate
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Question 3, (8 Marks)

(@) (D?-3D +2)y =e*
Answer

The characteristic equationis (m-2)(m-1)=0

m=2m,=1 =y, =Ae’* +Be*

1 y 1 { 1 X} 1 { 1 X}
Yp = e’ = e’ |= e
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Then the general solution |y =Ae® 1 BeX —xe*

(b) (D% +D —2)y =sinx
Answer

The characteristic equation is (m +2)(m —1) =0 with roots

—2X X

m;=-2,m, =1then y, =Ae " +Be

5 SINX =——————sinxX = 1 sinx
(D°+D -2) (-1+D -2) (D-3)




__ (D=3 sinx = (D +3) sinx = (D +3)sinx :_—(cosx +3sinx )
(D —3)(D +3) (D?—9) (~10) 10

_ -1 .
then the general solution |yg =Ae ¥ +Be* +—0(Cosx +3sinx )

Question 4, (8 Marks)

(@) Find V.F and VxF giventhat F =(2x°y +z2)i +x2j +3x 223K

Answer
§_Ez(if+iT+£E).[(2x2y+22)f+x2T+3x223EJ
OX oy 0z
VE =(Z(2x%y +22)+ 2 x2+ T 3x22%) = |axy +0+9x % 2
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(b) Find §F.dr where F=(x-y)i +(x +y)] onthecircle x =2cosé, y =2siné
Answer

jf.d?zj[(x —y)i +(x +y)ﬂ.(dx7+dy J)=[[(x —y) dx +(x +y)dy]
c c c

since

X =2c0s8 = dx =-2sinfdé
y =2sinf = dy =2cos6dé@



substitute in the integral we have
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Another solution

[Fdr=] [(x-y) dx+(x +y)dy] =][ (i(x +y)—8£x(x—y))dxdy
c

C
=[[ 2dxdy = 2(areaof thecircle) = 2(2° z) = [87]

Question 5, (8 Marks)

2 .
+5dz where Cis the circle z =2e'?.

(a) Evaluate | .
C

Answer
Since z =1 inside the circle [z|=2 and

f(z) z%+5

thenzy,=1f (z)=z%+5
z-2 -1

f(zy)= ()2 +5=6 by using Cauchy’s integral Formula

if(z) dz =27if (zo) then j dz = (27i)f (1) =[24xi]

Z-2,
. : ®© 3n+2
(b) Use ratio test to test the series 3. o for convergence.
n=1
Answer
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lim 2041 = [|im —( j:—<1 The series convergence series
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