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Question 1
(a)Find the first derivatives of the function :
3
f(x,y,z) =zsinx+ye’ +Inz
(b)Find the envelope of the curves : xcosa + ysina = 2. 3
(c)Determine the extrema of the function :
4
f(x,y) =xy subjectto g(x,y) =x?+4y>—32=0
Question 2
(8) Find V.U and VxU where: U = (x?y)i+ (yz)j + (xz + cosz)k. 4
(b) Find the integrals :
(i)-U-dedy, D isboundedby x*+y? =4, x, y=>0 4
(1,2)
(ii) (x?> + y)dx + (x — y?)dy onthecurve y = 2x3 or y = 2x A
(0,0)
Question 3
(@)Find u and v of the function : f(z) = e?* and show that they are harmonic. 3
. . . . . cos 3z
(b)If C isthe circle | z—2i | =1, find the integral gﬁc 2 1e d )
. : : . In(4
(c)If Cisthe circle |z | =1, find the integral gﬁc n(Z+Z) dz
2
3
. . . . Z
(d)If Cisthe circle |z-1|=5, find the integral ¢. mdz .
Question 4
Find the integral foo cosex
(a)Find the integra X714 X .
(b)Find the Fourier series of the function :
fx)=x+1, —1<x<1, f(x+2)=f1x) 4
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Model Answer

Answer of Question 1

@ fy = z.cosx, f,=ye’+e’, f, =sinx+§

------------------------------------------------------------------------------------------------- 3- Marks
(b)Differentiate with respectto a, weget: —xsina +ycosa = 0. Thentana = %

T x y __ _ 2 2 _
The envelope is : x W+yw—2 Or x*+y-=4

————————————————————————————————————————————————————————————————————————————————————————————————— 3- Marks
(C)From : xy = A(x% + 4y? — 32).

Then y = A(2x), x = A(8y). Thenwe get A = zy_x = % . Then x? = 4y?

Substitute in g(x, y) : 4y? + 4y? = 32. Then y?> = 4. Theny = 2,—2 and x = 4, —4
Then, we get the points (4, 2), (4,— 2), (-4, 2), (— 4, -2).
We see that (4, 2) = f(— 4, -2) =8 which is maximum.
and f(4, -2) = f(— 4, 2) =—-8 which is minimum.
————————————————————————————————————————————————————————————————————————————————————————————————— 4- Marks
Answer of Question 2
(@) V.U = 2xy + z+ x — sin z.
v j k I
a 0 d
ox dy 9z
x’y yz xz+cosz
------------------------------------------------------------------------------------------------- 4- Marks
(b) Put x =rcos0,y =rsin6,dxdy = r dr d6. Then
T

T T
Z (%rcosO 7 (2 7

Izj J rdrdezj Jrcosﬁ drd6=2f cosO do =2
0 Jo 0o Jo 0

=0 —-y)i—(z—0)j+ (0—x*k

r
(i) We see that p, = qy, from y=2x and dy =2 dx. Then

3
------------------------------------------------------------------------------------------------- 8- Marks

Answer of Question 3

(a) f(z) = e?* = e®* cos 2y + i e** sin 2y

Then u = e®* cos2y and v = e®* sin2y

We see that u,, +u,, =0 and v, +v,, =0.Then u and v are harmonic.

------------------------------------------------------------------------------------------------- 3- Marks
2

1 1
I=J (4x — 7x*) dx = — =
0




(b) We see that the points 4, — 4 outside the circle |z - 2i | = 1.

cos 3z

Then ¢, ———dz=10

------------------------------------------------------------------------------------------------- 2- Marks
(c) We see that the point 0 inside and — 4 outside the circle | z | = 1.
In (4+z) . .

Then ¢, —dz = 2miln(0 + 4) = 2miln4
------------------------------------------------------------------------------------------------- 2- Marks
(d)Since the two points 2, — 1 inside the circle |z—1|=5. Then

. z3 1
zR=e—S1 f(z) = zlirg(z +D. (z+1D(z—-2) ~3
Res f(z) = 2 - _8
Resf(2) =Mz~ 2) o D=2 ~ 3

. (1 8 .
Then I = 2mi (5 + 5) = 67
————————————————————————————————————————————————————————————————————————————————————————————————— 3- Marks

Answer of Question 4
(a) Since cos 2z = Re e?*. Then f(z) =

plane. Then

e2iz

=17 has simple pole at the point 2i in upper half

eZiz e—4

VT2 4

Ref@) = lnp(a-

©  COos 2x . et _m
Then [~ —, dx=Re (Zm T) =3
------------------------------------------------------------------------------------------------- 4- Marks
(b) ag = %f_ll(x+ Ddx =2
1! (x+ 1)sinnmx  cosnmx
a, = Ij_l(x + 1) cosnmxdx = [ - ()2 ] =
1! _ —(x+ 1)cosnmx sinnmx] 2 —
b, = IJ_l(X + 1) sinnnx dx = [ - (a2 ] = E(_l)
1 © 2(_1 n+1 .
Then f(x) ==+ Z ——————sinnmx
2 nm
n=1
------------------------------------------------------------------------------------------------- 4- Marks
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