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INSTRUCTION: Attempt question One (1), and any other four questions.
Question 1

@ If f(x,y)=x"-2xy+Yy’
Find () (1-1 (i) f(22) [2 marks each]

() fu=x+y+z, v=x+y*+2° and w=xyz

find the Jacobian J = M [6 marks]
alx,y.2)
(c) Determine the Fourier series of the function defined by
f(x)=2x 0<x<2r7
f(x+27)=f(x) [6 marks]

(d)  Express the following in polar from stating the modulus of the vector and

argument (the principal) of the vector value:

(i) 1+i (i) —5+5i [3 marks each]
Question 2
(a) Determine whether the following pair of functions are linearly dependent as the
case may be
Q) u(x) = x2, and v(x) = 3x? [3 marks]
(i)  u(x) = cos2x, and v(x) = sin 2x [3 marks]
(b) State the Residue theorem. [2 marks]
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(c) Evaluate §C (erz where Cis the circle |2 -1 =3 [4 marks]
Z+

)

Question 3

(@)  Determine the poles of the function

Z3

(z-1)*(z+3)

And the residue at each pole. [3 marks]
(b)  Verify divergence theorem for the vector field
F=zi+y’j+xk
over the region bounded by the planes
x=0,x=1,y=0,y=1,z=0and z = 1. [9 marks]
Question 4
3X+2y
If f(xy)=
@IF 1009 =35
Find (i) f(,) (ii) f (1,3) [2 marks each]

(b) Using Laplace transformation, solve the initial value problem:

y'—3y'—2y=4t; y()=1and y'(0)=-1 [8 marks]

Question 5

(a)  Evaluate the double integral
.\ (V=2 px= (23
(i) J'yy:: L;’(x2 + y fixdy (ii) _L J; X yaxdy [6 marks each]
Question 6
(@ If A=(2x2+5y)i ~10yzj +5x2°k evaluate [ Adr from (0,0,0) to (1,1,1) along
the following parts C: X=1, ¥ =t’, and z=t°

The straight lines from (0,0,0) to (1,0,0) then to (1,1,0) and then to (1,1,1).
The straight line joining (0,0,0) and (1,1,1).

: - - L
(b) Giventhat Z, =3—41& z, =—6+1 ; find (i) z,Z, (ii) Z, [3 marks each]

End of Examination questions.
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