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1) ifh= f(za.\f,\-t-')::n'+fx=1 +vw where u=y% v=x' +2.r_r-and?s —2xy.Using the chain rule obtain a) 7% anc

ox
(5 marks). TV

V% : ; o :
2) Using the Power Series Method, compute the Tﬂrst%&ﬁ;}of the following Z-transform: F(:)=
L S

o~

(5 marks). . Q: :
3) Use your knowledge of Gamma and Beta funcv determire this integral | = ’j’:'x’(z = x)‘dx (5 marks).
O/ R ' T .
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QUESTION ta) Find the differential cquation of the two-paramcter family of conics ax* + by® =1 where a and b are arbitrary o

constants, (10 Marks). 1h; Clizck exactness and then solve the differential equation (y?‘ - 2xy + 6,\')0’_\' - (_r’ ~ Dy + 7_)(,', -0 V
(10 Marks).

QUESTION 2a) Express the following in 'straight line' form and siate the variables to be plotied on the x- aind y-axes to give a

straicht line, i) y = ax" . ii) y =X+ Ae™ i) 5 & A iv) xgbﬂ - I):-k (8 Aarks). : /
B+ x V

2h) The current, / milliamperes, in a cirevit iz measured for various values oflapplied voltage V' volis, If the law connesting [ and

Vois [ = al ", where a and n are constants, apply the meihod of least «ijuiies to obtain the values of a and n that give the best (it (o

the given set of valuzs, (12 Alirisy.,
[V]8 12 [1s T20 [28 |36
"1 411 [ 356 | 658 [81.6 | 105 | 127
QUESTION 3) Using your knowledge Gamma and Beta functions evaluate the following integrals: a) J'ux‘[l - 2.\')" dy (10 Marks).
o

b) [“ Ty \m..—._z?}g\; (180 Marks) given that gamma 3/2 and 3 are ;"/’7
:

S0

and 2.0 respectively,

Z

QUESTION 4 The periodic function v(r) shown belowgug odd and has both half-wave and quarter-wave
symmetry.
a) Sketch one full cycle of the function over thewimteryal -

1

3 : -
st=s— and also two full cycles of /1) over the

: T r . dv(r
interval -—-ié t<--given that /(1) = —F%(S marks)
L : a
b) Find the Fouricr series fer f(1) expressing@hecerics it the alternative trigonometric form. (/0 marks)
¢) Estiinate the rms vatue of fi1) using the" firdy five noniero terms in its Fourier serics o presentation. [Take
Vi . .
-:_-'—* 0.125) (5 muarks)

\‘JHI
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QUESTION §:
(a) Enumerate the 4 steps that should be employed in the use of Laplace Transforms tor solution ol Ordinary Constant
Coaoient Linear Differential equations. (8 Marks)
(b) Using Laplace Transforms, solve the Engineering system weoresented by the following ser of Crdinasy Diufacnval Baguation
2x +y = Cos(t),and ¥y = 2x = Sin(t)
subject o the initial conditions x(0) = 0, and y(0) = 1L.(14 Marks)
QUESTION %:

(a)  Find and classify the stationary poinis of: g(x,y) = 1_.;-’); vy + o yd (8 inarks}
Y rg

o

(b)  Find the maximum and minimum values of: f(x, ¥) = x¥* subject to the circular constraint x* 4 v4 = | using  Lanrange
multiplicr. (6 marks)
: ; 3x ‘
(c) Find the absolute errorin: V = IT due to error of (.01 in x and 0.03 in y ar (x, y) = (1, 2) and compare his with | wiual

error. (6 niarhs)



