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Question 1

(a)Find the first derivatives of the function :

f(x,y,z) =x.siny+ycosx + zlnz
(b)Find the envelope of the curves : (x — a)? + (y — a)? = 4.
(c)Determine the extrema of the function :

f(x,y) =x+3y subjectto g(x,y) =x*>+3y>—16=0
Question 2

(a) Find V.U and VxU where: U = (x?2)i + (y? + z3)j + (x + sinz)k.

dxdy, Dis x*+y?=4, x, y=0

y

(c) Find the integral : f((olbz))(x +v)dx + (2x — y)dy along the curve y = 2x?

(b)Find the integral : ff
D

Question 3

(a)Find the Fourier series of the function :
fx)=x, —n<x<m fx+2n) =f(x)
(b)Find u and v of the function : f(z) = sinz and show that they satisfy

Remman’s equations.

Question 4
(a)Find the integrals : ¢ 2752 dz where Cisthecircle |z|=5
" JC (z-2)3 '
(=30) 222 —1
(b)Find the integral : J . dz on the upper half of |z| = 3.
(3,0)
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Model Answer

Answer of Question 1

(@ fy =siny —ysinx, f, =xcosy+cosx, f,=z §+lnz= 1+Inz

------------------------------------------------------------------------------------------------- 2- Marks
(b)Differentiate with respectto a, weget: —2(x —a) —2(y —a) =0.

Then a = %(x + ). The envelope is: (x —y)? =8
————————————————————————————————————————————————————————————————————————————————————————————————— 4- Marks
(C)From : x + 3y = A(x? + 3y? — 16)

Then 1 = A(2x), 3 = A(6y). Thenwe get 1 = % = % .Then y =x

Substitute in g(x, y) : x% +3x% = 16. Thenx? = 4. Thenx =2,—2and y = 2, -2
Then, we get the points (2, 2), (- 2, -2).
We see that (2, 2) =8 which is maximum and f(-2, -2) =—8 which is minimum.

————————————————————————————————————————————————————————————————————————————————————————————————— 4- Marks
Answer of Question 2
(@) V.U = 2xy + 2y + X + cos z.
Vi j k
vxU 0 0 3z%)i — (1 — x?)j

x’z y?+2z3 x+sinz
------------------------------------------------------------------------------------------------- 3- Marks

T T T

7 (%rsin® T (% e 2
(b)Izj J rdrd9=J Jrsmﬁdrdﬁzz_f sin@ d6 =2 ——

o Jo T 0o Jo 0 V2
------------------------------------------------------------------------------------------------- 3- Marks
(c) From y = 2x?%, dy = 4x dx. Then

1 11
I=j (x + 10x? — 8x3) dx = —

0 6
------------------------------------------------------------------------------------------------- 4- Marks
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Answer of Question 3

@ f(X)=x —zm<x<rzw

4 £(x)

A T

1% 1% 1 [x2T 1p,
an=— | f(xX)dx=— XdX = —| — =— - =0
0 27:_-[” (x) 271'_‘[[ 27z|: 2 :I_” 47z|:7z d :|

17 1%
a, =—I f (x)cosnzx dx=—j X cosnx dx =0
y/4 7w

- /2
1% 1% 2%
by == j f (x)sinnx dx =—j x sinnx dx =—j X sinnx dx
/4 /4 /4
- - 0
2[ —x 1 . T 2f- -2 2 _
= —[— COSNX +— sin nx} = —[—” cos nﬂ}= Sy O L O S
[ n n o ZLn n n
o0 ) [o0] (_1)n—1 )
f(x)=ayg+ D, [a,cosnx+b,sinnx]  |x=2)] ———sinnx
n=1 n=1
---------------------------------------------------------------------------------------------------- 5- Mark
(b)Show that w =sinz satisfy Cauchy Remman's Equation.
W =sinz =sin(x +iy ) =sinXx cosiy +cosx siniy =sinx coshy +i cosx sinhy
u =sinx coshy vV =C0sX sinhy
ou ov i .
— =C0sX coshy —=-sinx sinhy
OX OX
ou . . ov
—=sinx sinhy — =C0sXx coshy
ou ov ou o . .
— =—=_C0SX coshy and —=—-—=sinxsinhy
oX oy oy OX
Then w =sinz satisfy Cauchy Remman's Equation.
----------------------------------------------------------------------------------------------- 5-Marks
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Answer of Question 4

3

(@) £ - 23 Is analytic except at z = 2inside \z\:5 use Cauchy integral theorem
(z-2)

Then a=2and f (z)=23-5z Which analytic inside and on z|=5

f'(z)=32%-51f"(z)=6z and f"(a)=6(2)=12

3_ H " 1
§ z° -5z 4z = 27 f"(@) _ 27z'|2(12) :

c (2-2° 2!

———————————————————————————————————————————————————————————————————————————————————————————————— 5- Marks

(=30) (5,2 _y)
(b)Evaluate [ *==——dz on the upper half of the circle [z | =3Answer

o) ¢
Put z =3e'? then dz =3ie'% o
(-3,0) 2 7 2i0 _ n _ 2i0 4

[y G D gieitge—i| g2 -1do-i {189_ —9}
(3,0) z o * 0 0
:[9e2i‘9—i¢9};r:[9e2”i ~%e0—ix|=—z

------------------------------------------------------------------------------------------------- 5-Marks
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