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You should have the following for this examination:

Answer booklet;

Mathematical table/Scientific calculator:

Drawing instruments.
This paper consists of EIGHT questions.
Answer FIVE questions in the answer booklet provided.
ATl questions carry equal marks. _
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Simplify the expressions:

e —2) T g(1 -2
fi=a) '

log 1024 — -log 256 + 31og 16

(i) |
log 64 — 5 log16 +log4
(7 marks)
Solve the equations:
()  log:4* =logs 27"
(i) 16logz+4logiz+2logie =37
_ 1

(1) log,27=3+ logsy -

(13 marks)

Given that the complex numbers z, =3 +4 j,2o=6—7j and 25=1+ J» €Xpress

= _ 2223
z=z; t St

in the form a+4b. (8 marks)
Use De Moivre’s theorem to prove that sin3 A = 3sin A — 4sin34. (5 marks)

Given that z = 1+ is a root of the equation 2° ~62°+152°— 182+ 10 =0,
determine the other roots. (7 marks)

Given that P cosh 2x+Qsin k2r = 4¢* — 3¢, determine the values of P and Q.

(7 marks)
Prove the identities:
(1) cosh %— = cosh;r = ;
@) tanhZ= feshi T
' (7 marks)
Solve the equation 4 cosh 32— 5sinh 3z = 3 correct to 3 decimal places. (6 marks)
Find the derivative of y =sin 2z from first principles. (6 marks)

By using implicit differentiation, determine the equation of the normal to the curve
' +y'+3zy—8—3y+6=0 at the point (1, 1). (6 marks)

Determine the turning points of the function:

3 2
f(x)=~%-+%——6:r+7 and state their nature. (8 marks)
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Determine the fourth te{m in the binomial expansion of (z + 3y)"* and find its value

whcn:c=-%*and y=73- (5 marks)
1
Determine the first four terms in the binomial expansion of (9 = %—)7 and state its
range of validity. (5 marks)
Show that for small values:
1-% 2
@) of x, i— =1- % ar —%7 approximately;
Lp=
4

. IR LT ey . :
(i) Bysettng 2= 3¢, determine 4/ ¢ approximately correct to 4 decimal places.

(10 marks)

e : 3
4L =4
Use factorization method to solve the equation G2 =) 4 (7 marks)
The roots of the equation az’ +br+c=0 are (¢—2) and (@ +2) wherea, b, cand
a are constants. Prove that pt=4alc+4a). (6 marks)
The currents in a d.c circuit satisfy the simultaneous equations:
2L+ 3,=-5
L—25L+41:=9
SL+L+2L="1T
Use the method of elimination to salve for I, I, and Is. (7 marks)
Solve 2sin?f +3sin @ =2 for 0 < 8 < 360" (3 marks)
Prove the identities:
! cosAtsinA _ 3
() WCOSA__SinA—sec2A+tan2A, |
(ii) sin2¢+sin¢>+sin3¢=25in2¢(1+2c:03¢);
cos2A+sin2A—1 _
()  Gos2A—sin2A+1 =tan4.
(9 marks)

2603/103 3 Turn over




(c) Given that sin A = -'g— and cos B= % A is obtuse and B is acute. Determine:
(1) Sin (A + B);

(i)  tan(A-B).
(8 marks)

2 2
8. (a) Given that z = f(z,y) = cos(az + by), Show that %m%+*g*;‘§*=“(a2+bz)z where

a and b are constants, (5 marks)
(b)  Evaluate the integrals:

- 2x+4 dr
® f(xwl)(:r—Q) :
@ [ oosZah;

1y
(1i1) f (—8—2 = ) dz :

(10 marks)

(¢)  Using calculus, determine the root mean square value of the voltage function
V'=505in(10¢) volts in the interval ¢ =0 to ¢ = 7 correct to 2 decimal places.
(5 marks)
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