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Answer booklet;
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Mathematical tables/Non-programmable scientific calculator.
This paper consists EIGHT questions.
Answer any FIVE questions in the answer booklet provided.
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Determine the fifth term of the binomial expansion of (3z+ 4y )16 and evaluate its

value at x=~é— and y=~41—. : (6 marks)

Obtain the first three terms in the binomial expansion of (8—z )% . State the range of =

for which the exeansion is vali_dl Nt e L et T v (6 marks)
s s sk

The resonant frequency of a series circuit is given by f= %{“ﬁa , where L is

inductance, C is capacitance. Use binomial theorem to determine the approximate
change in f if L increases by 1% and C decreases by 2%. (8 marks)

Given that @ and # are the roots of the equation az”+ bz +c =0 where a, b and ¢
are constants. Express in terms of @, b and c.

VR

(i) # + # :
(5 marks)
Solve the equation by using formula method:
1 4
+ =
TSR iy 2 (7 marks)

By applying Kirchoff’s law to a d.c network, the following simultaneous equations are
obtained:

2 —38l+Is=4

Shi+2Ia—28s=2

41— 12+ 313 =16
Use substitution method to determine the values of the currents, correct to 2 decimal
places. (8 marks)
Simplify:

(1) (l—l)+_(y2_$2)

&zl x2y2

(i1) log:8 + log, (%) + log; (%) ¢
(7 marks)
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Solve the equations:

(l) 5( 5103101) + 5(2 logioz) — 30

(ii) log.z—2logz4=1.
(13 marks)

Given that Sin A = %—é and Cos B = —% where A is acute and B is obtuse.

Determine:

()  Sin(A-B); At
() - S\
(ii) Cos(A+B). ‘ \
G X0 (7 marks)
Prove the identities: i X
i 37 Mo
o> i
@) s émﬁ) (1+S 0) = 2TanfSecl ; J"‘k \Dg‘
\ : X
% 2 Sin 4A +Sin 6A+Sin2A _ ~ .2 — 3 S ¥ 4
@)  2SindA-Sin6A—Sin2a ~CotA. o T AN :
9 Mo /{6 marks)
Ol R
Express the function: S

6 7Sing +4Cos ¢ in the form R Cos(¢—a) where R > 0 and 0 < @ < 90°.
Les ediax - Rlesxin 6

(i)  Hence solve ?% Of e
7 Sing+4 Cosdp = /65 for 0 < ¢ < 360°. 225" (7 marks)
Given the complex numbers A Oy e )
e Lk s s A )
Z1=2+3J,Zy=4—3j and Z3=1+4j, express e
VAVAYA < ok
Z:—Z'I-FIZZ*-:Z in the form a+3b. ﬁ‘f @~ 1'c6
(6 marks)
Find all the roots of the equation Z°—1— V3=0in polar form. (6 marks)
Given that Z =—2— is a root of the equation Z*+ 102>+ 3922+ 70Z+50 = 0
determine the other roots. (8 marks)
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6. (@)  Given that MCosh3z + NSinh3z = 7e¥ + 6% determine the
values of M and N. (5 marks)

(b) @) Prove that
Sinh ™ (z)= ln(3;+ Jri+1 ) d

(i)  Hence evaluate Sin h™'(3) to three decimal places.

(5 marks)
(©) Show that:
1) w—iﬁ% = Cothx + Cosechx
5 2tanhz
(ii) tanh %= ——-=% —
1+ tanh“z (10 marks)
. 5 o
7. (a) Find - of g =¢” from first principles. (6 marks)
(b) Given the following functions, find %
) y=1’Cos® (4z)
£ 2 2
® vn(gh)
B (z—1 )2
()Y =
(9 marks)
(¢)  Afunction z = f(z,y)=e", show that:
1 0z wulider S
_‘j}—'ﬁ -+ Eﬁy— =2
(5 marks)
8. (a)  Evaluate the integrals:
1%
@ [ tan*(32)de
o zt15
@ [ G
4
i) [ Voo—dds
(12 marks)
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