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Section A
Answer all questions:

1 Solve the equation:  3(4y —3) — 5(2 —3y) = 35

(5 marks)
_(3 2 _ (-1 3 .
2 If A= (1 3) and B = ( ) 5) find the following:
(1) 4B —2A (11) AB  (iv)  The inverse of matrix A
(12 marks)
3 Consider two complex numbers z; = 3 — j5 and z, = 2 + j3. Find the following:
Q)  z-z (i) zz (i) 2
2
(10 marks)
4 Differentiate w.r.t. x: y = 3x° — :—2 +x
(5 marks)
3
5 Evaluate the integral: I(4 +5t+3¢t° )dt
2
(8 marks)

Section B
Answer 3 questions from this section:

1 (a) Express in partial fractions, and hence evaluate the integral

__ 5

(x+1)(x-2)
5 6

f3 (x+1)(x-2) dx

(b) Estimate the integral f35 Do dx using the trapezium rule with 4 strips

(20 marks)
2 (a) Consider the straight lines
L:4x+2y-6=0 L,:3y—6x=3
(1) Find the gradient of the line L, and its intercept on the y axis.

(11) Find the equation of the line perpendicular to L, and passing through the point
(6,5).

(b) By differentiating s = t*sin3t, using the product rule, find the gradient where
t=1.5

(c) Ifi=2(3— e 1%) find the initial rate of growth of current.

(20 marks)



(a) By using Kirchoftf’s laws and mesh (loop) analysis, obtain two simultaneous
equations for the current in each loop in the circuit below, and by using either inverse
matrices or Cramer’s Rule, find the current through each of the resistors.

10Q 8Q

(b) Confirm your answer by the elimination method.
(20 marks)

Given the following two port networks and their transfer matrices:

—o{ |—
= 69 ]

)

find the transfer matrix for the following circuit and show that it’s determinant is
equal to zero. Hence or otherwise, find the input voltage E;, and current I;.

I 400 44
. [

E; T 60Q 110v

(20 marks)



Formulae

—b++b* —4dac

The solution of the quadratic equation ax® +bx+c¢=0 is x = 5
a

Logarithms

log(xy):ylogx
If y=a" then x=1log, y. 1If y=log, x then x=a".
If y=e"then x=1Iny. If y=Inx then x =¢”.

The equation of a straight line is y = mx + c.

If a line has gradient m then any perpendicular line has gradient — l
m

Differentiation

(1) Standard derivatives

g dy
dx
ax" nax"”
asin(kx) ka cos(kx)
acos(kx) — kassin(kx)
ae® kae™
alnx
X
(i)  product rule @ —u dv n v@
dx dx d_x
du dv
dy g v
(i)  quotientrule = —_dx__ dx
dx v
(iv)  function of a function rule @ = dy % du
dx du dx



6.

dy

y = f(x) has a stationary point where m =0.

dzy

If, at this point, %

d2y

2
X

If, at this point,

Integration

(1) Standard integrals

X

< 0 the point is a maximum.

>0 the point is a minimum.

n+l

Iax" dx ax
+c
n+1
(except whenn =-1)
jcosade lsinax—i—c
a
Isinaxdx —lcosax+c
a
J.e“x dx _eax +c
a
1 Inx +
I—dx or Ix’l dx nxTe
X
1 1
J dx —In(ax+b)+c
ax+b a

(11) Numerical integration:

Trapezium Rule:

Simpson’s Rule:
2(y2tya +) }

Statistics:

- _ Lfx
=37

1
h{;(yo +Y) + Y1+ Y2ty +}

“h{(o + ) + 41 +ys + ) +

_ [Era-n?
=" s
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