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SILCTION A (60 marks)

I tions in this section, showing all necessary steps and answers,
Answer all’'questl ]

s laws of algebra of sets to simplify the following
- ty sets, use the '
I. (a) If A and B are non-¢mp
expressions:

(i) [(AUB)’ U(A-B)]’ |

(i) (A-B)N (B-A)
(04 marks)
(b) Of the 26 animals in a zoo, 5 animals eat all types of food in the zoo i.e. grass, meat ang

boneg,
animals eat grass and meat only, 2 animals eat grass and bones only, and 4 animals eat mea g
bongs only. The number of animals eating one type of food only is divided equally between g,
three types of food.
(i) Illustrate the above information by a labelled Vznn diagram.
(i) Find the number of animals eating grass.
G (02 Marks)
2/ () Find the equations of the tangents from the origin to ‘he circle X y? = By = 5y+10=0
(02 marks)
\94) Find the shortcst dlstancc from the point P(-1, 2) to the circle
.x+y -0x-8y+21=" (02 marks)

{?) +x and B are the points (3, 4) and (-1

2). Find the cartesian equation of the locus of the point P(x,
/) which moves so that: ‘ .

AP = 2BP. (02 marks)
/ The function f:{x:xeR, x # -li — R is defined by f(x) = _3_x:_2_
&) Whatis the range of f? x"+‘1
/) Find f"'(x)
&c) Determine the domain and range of f 7 (x) _
(06 marks)
» ‘, \‘P(ovc by methéd of induction that
\(/{) P422434--c4n = 10’ @+ 1)? S g | o AV / (03 marks)
,(1/) 9"—1is divisible by 8 ’ /"/ = L’DJ\C:) \ (03 marks)

S'y) tan [sin'l (3/4)]

(i) cos (sin”! x)

2/,(11) Evaluate )
|
AP |
]*. B . | ozt
!
| ]L )
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hat
(1{)/ Show t

[(cotx+ cosec 0)2 = (1 + cos)
| (1 - cos0)
If 8sin® 0 + 2c0s0 - 5 = 0, sho 3
(f) tanO. ' Wlikae = Y 4 or='/,, Hence find the possible values of

(02 marks)
6. The lengths of the sides of a rectangul ‘

ar sheet of metal i i
from each corner of the sheet and the are 8cm and 3cm. A square of side x is cut

remaining piece is folded to make an open box.

(a) Show that the volume V of the box is givenby V = 4x’ - 22x% + 24x cm’,

(b) FH;S I:\l;e value of x for which the volume of the box is a maximum and calculate this maximum
VO Y

. - (06 marks)
7. By means of vectors and not otherwise f)rove that

(a) ‘ _C_l? = | &‘2 + | b_|2—2 z_1_| |b_| cos 0.
where a, b, and ¢ are the vectors for three sides of the triangle,’ ABC.

(b) the position vécltor of the midpoint M of AB is %( OA + OB)
(06 marks)

(] 7
8. (a) Evaluate (i sinh2x dx | o
Jy (J (zj; s S I

2
@ 0 b S _) st !’ VR e e ;
o /4xr+9 - h U N :
,1‘ L ’ (04 marks)
4x +3 dx. WM SR S
(b)/ 2x + 1 | J ~ (02 marks)

L) A biased die is thrown thirty times and the number of sixes seen is eight. If the die is thrown a further
twelve times, find:

\

(a) the probability that a six will occur exactly twice
(b) the expected number of sixes

(¢) the variance of the number of sixes. | (06 marks)

10. Arandom sample of 120 broad bean seeds was collected. Each seed was weighed to the nearest
" 0.01gm and the results are summerized below.

Weight (gm) - No. of Beans ()\.b'? X,W
i 1.10-1.29 7 K‘\ \ g -
1.30-1.49 24 S\ _ V /
1.50 - 1.69 33 ,
1.70-1.89 ?‘2‘ i\
1.90 -2.09 i .
2.10-2.29 fl) ’Qﬁ\ b _ A
2.30-2.49 l. # 5 -~
2.50-2.69 # bt\s 9
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v 12

o

(a) the mean

(b) the standard deviation of weights correct to three decimal places.
(06 m%)

SECTION B (40 Marks)
Answer any FOUR questions from this section showing all necessary steps and answers,

A mining company owns two small copper mines, each (?f which produces three gfa(.les of copper ore,
high grade ore, medium grade ore and low grade ore. Mine A produces .l tonne of high grade ore, 3
tonnes of medium grade ore and 5 tonnes of low grade ore each day. Mine B produces 2 tonneg of
cach of the three grades of ore each day. The company needs 80 tonnes of high grade ore, 160 tonpe
of medium grade ore and 200 tonnes of low grade ore. How many days should each mine be Operateg
if it costs 20,000/= per day to work each mine? - (10 Marks)

(a) Use De Moivres thecorem to prove that:
(cos m 0 + isin m0) (cosn 0 + isin0) = cos (m + n) O + isin (m + n) O
Hence or otherwise simplify

cos30 + isin30
c0s50 — isin50

(04 marks)
(b) If zis a complex number, find the locus in cartesian coordinates represented by the equation
' l z-3 l =2. (02 marks)

- (¢) Find the roots of the quadratic equation z? - 3 (1 + i) z + 5i = 0 expressing your answers in the
form ¢ + id where ¢ and d are real numbers (04 marks)

. (a)  Anexperiment is being performed which produces oxygen at a continuous rate. The rate of
oxygen produced is measured each minute and the results tabulated.

Minutes 0 1 2 3 4 5

Oxygen cm’/min | 0 14 18 22 30 42 41

6 % 8 9 10
2

36 |20 |20 |12

\

'/— \\\
Wc the trapezoidal rule to estimate the total amount of oxygen produced in 10 minutes. (

/

(b) Use Simpson’s rule with five ordinates to find an approximate value of Jﬁut/ sin0 d0

B (04 mﬂl’ks)

(c) thc period, T of a simple pendulum is calculated from the formula T = 21 j_E/—g: where LS the
ength of the pendulum and g is the constant gravitational acceleration. Find the percentage

change in the period caused by lengthening the pendulum by 2%. (02 ma[kS)
1y @ IO+ 1) dy = | x (4-y?
= ] = ¥°), express :
N Ak z 8. ’
yasalunctionof x ify = | when x = 0, ?) (02 i ‘
. . ‘
£(b) Solve - ')31 - -2' /'L() | |
F(b) Solve the equation of 9 5 s 7
2 O, §T A o ONOP d

" o W §7 7
01421 i "S\)\ 5V % giﬁ
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sy+ x’y?) dx + xdy = 0,

‘(/qf Find the general solution of
dly - 5dy + 4y = e*
dx?  dx

4 15. (@) The random variable f denote
' probability density functjon

20,000, B>1000
£(B) = ;

0 , elsewhere

find the expected life of this type of bulb.

(b) From a certain garden, the mean len

deviation was 15mm. Assuming th
measure:

(i) between 120 and 155mm.

of B is given by

(05 marks)

gth of 500 mandolo leaves was 151mm and the standard

at the lengths are normally distributed find how many leaves

(i) more than 185 [ : (05 marks)
1 16. (a) A particle moves so 't‘:z&qer t sec. its displacement S is given by

S=0B+1)i+ (t* - 5¢t) j. Find the magnitude and direction of the velocity and acceleration

after 3 sec.

(05 marks)

(b) A particle of mass m moves so that its position vector at time t is
L = a cosot+b sinwt. where a and b are constant vectors and @ is constant.

\ (i) Show that the force acting on the

P
a——

(ii) If a is perpendicular to b, find the kinetic energy of the particle.

particle is ~ mo’r

(05 marks)
' YV

o a;‘ﬁ*&
.—si\ o 2

x@\"&h\\ \\5 % % SFELN”;

= U\J\&
“S" @*@(b
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