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Question 1
(a)Find the first derivatives of the function : 4

f(x,y,z) = x.sinhx + 2y* +Inz

(b)Find the envelope of the curves : x? + (y — a)? = 4a. 4
(c)Determine the extrema of the function : f(x,y) = x* — 3y? — 8x + 12y. 4
Question 2
(a) Find VF where: F = x*+ x.siny + y.coshz 2
(b) Find V.U and VxU where : U = (x%y)i + (yz)j + (xz + cos 2)k. 4
(c) Find the integral : f((ozf))(x +v)dx + (2x — y)dy along the curve y = x? 4
Question 3
(@)Find u and v of the function: f(z) =Inz and show that they satisfy 4
Remmain’s equations.
(b)If C isthe circle | z | = 3, find the integrals : 8
. In (z+8) .. V3z+1 z
(i) §. a4z (i) . —dz (iii) §. o2 dz

Question 4

(@)Find u and v of the function : f(z) = z> + 2z and show that u is harmonic. 3
(b)Find the Fourier series of the function :

f)=x, —-1<x<1, f(x+2)=1fx 3
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Model Answer

Answer of Question 1

(@) fi = x.coshx + sinhx, f, = 8y3, f, :5

------------------------------------------------------------------------------------------------- 4- Marks
(b)Differentiate with respectto a, weget: —2(y —a) =4.Thena=y+2
The envelope is : x% + (2)? = 4(y+2) Or x?> =4y +4

————————————————————————————————————————————————————————————————————————————————————————————————— 4- Marks
(CFrom: f, =2x—-8=0, f, =—6y+12.Weget x=4, y=2.
Then A= fo..f,y — (fiy)* = (2)(=6) = —12. Then (4, 2) is saddle point.
————————————————————————————————————————————————————————————————————————————————————————————————— 4- Marks
Answer of Question 2
(@) VF = (4x3 + siny)i + (x cosy + cosh z)j + (v sinh z)k
————————————————————————————————————————————————————————————————————————————————————————————————— 2- Marks
(b) V.U =2xy+z+x —sinz.
v j k '
vxU o0 i 0 — y)i 0)j + (0 — x*)k
x’y yz xz+cosz
------------------------------------------------------------------------------------------------- 4- Marks
@5 dx + (2 dy = [2(x + 5x2 — 2x3) dx = 2
(c) f(o,o)(x+y) x+ (2x —y)dy = [, (x + 5x% — 2x°) x==
------------------------------------------------------------------------------------------------- 4- Marks
Answer of Question 3
_ _ N 5 5 itan_% _1 2 2 . 1Y
(@) f(z) =Inz =In(x + iy) = In[\/x* + y*.e 1= 2ln(x + y©) +itan .

_1 2 2 — _x =
Then u—zln(x +y°) and u, = 2y W T e

y

— X
v = tan 1= z =
X

and v, = — 2 VT

We see that u, = v, and u,

------------------------------------------------------------------------------------------------- 4- Marks

= —vx



IO ln(z+8) dz =0 because an(ZJ;S) is analytic inside C, — 4 outside C.
(||)_cﬁ Y3zl dz = 2mi f(0) = 2miv0 + 1 = 2mi because 0 inside C.

(|||)S|nce the two points 1, 2 inside C. Then

yA
= lim =1

. Z
Resf(z) =limz — D). o=y =57 ~im = 2)2

(2—1)(2—2)2] =l =1l =~

Rgzs f(z) = 1irr21 (z — 2)2.

Then ¢C mdz = 2mi (1 — 1) =0
————————————————————————————————————————————————————————————————————————————————————————————————— 8- Marks
Answer of Question 4
@) f(z) =z%+2z=2x+x*>—vy%+iQ2y + 2xy)
Then u = 2x +x? —y? and v = 2y + 2xy
Then u,, +u,, =2 —2 =0.Hence u is harmonic.
————————————————————————————————————————————————————————————————————————————————————————————————— 3- Marks
(b)Since f(x)isodd. Then ag =a, =0
b, f x.sinnmx dx = Zf x.sinnmx dx = 2[ i Sl(r:l:;x] =—(- 1)t
2(_1)n+1 .
Then f(x) = z ————sinnnx
nr
n=1
------------------------------------------------------------------------------------------------- 3- Marks
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