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SECTION A (40 marks)

Answer ALL the questions in this section.

) Explain each of the following terms as used in probability:

(1) mutually exclusive events; 1

(i1) random variable. (4 marks)
2. Convert each of the following number systems to their rcspcctwc equivalent, showing your

workings: A £ )

l

(i) 475410 binary; (b Nk 3

(i1) 7B2D,¢ to decimal. (4 marks)
3: With the aid of an example in each case, d15t1ngmsh between lower triangular matrix and

identity matrix. - ogonc  Vobny ppae preapiat dagur Lo ol (4 marks)
4. With the aid of an illustration in each case, describe the following coding systems:

(i) ASCI; -3 b ‘

(il) EBCDIC. . (4 marks)
5. State whether cach of the following matrix staxemehts are either true or false:

(1) In order for matrix A to be inversg of B, both AB =/ and BA=1;

(i) [f X and Y are n x n and invertible, then X1 Y1 is the inverse of XY;

gul
" X y y _ [y &/
() IfA= and xq - yp =V, then A” does not exist. ~v {4 ( (3 marks)
P 4 S T NPT
o 9° & f |, Uy Ly |
6. Using the graphical method, solve the quadratic equation y=2x* -12x + 16 , for 0=x=<35.
(4 marks)
% (1) Using binomial theorem, expand the expression (2 + x)* in ascending powers of x,
simplifying the result. i’ﬁ/ (2 marks)
(i)  Using Pascal’s triangle, determine the coefficients of the cxprcssmn (a-t b)’. (3 marks)
: P ‘
8. (a) Determine the equation of a line that passes through the point (18, 6) and has a gradient
of -12. (2 marks)
(b) The size of matrix X is a 5 x 3 matrix and the product of XY is a matrix of size 5 x 7
matrix. Determine the size of matrix Y. . A (3 marks)
b
b - [
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9. Table 1 shows data reiating to renting out of cars by a certain car hire company. The company
has 38 cars which were rented out for different duration in days within the month Use it to
answer the question that follows.

Number of days (x) 16 (11 (412 {153 |14
Number of cars (f) 5 8 10 |9 6
Table 1
Determine by calculation the harmonic mean of the number of cars rented out. (3 marks)

10.  Distinguish between dependent events and independent events as applied in probability.
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SECTION B (60 marks)

Answer any FOUR questions from this section.

Let; U=1{,2,3,4,56,7,89. 4=0,4,56}, B=1{,7, 8 and

c={7809}
Determine each of the following:
@& (“uBnc; ([ 3us e 20 C
(i1) BI’ Y e I S
(i) AuUC. . 189 (6 marks)
2L, S \
Given t_hc folﬂlowing matrices A = [i ! ] and B= ﬁ g} :
Show that AB = BA. (4 marks)

The captain of Crystal football team is required to choose a committee of 4 members
from a team comprising 3 men and 4 women. Determine each of the following:

(1) the number of ways the gommittee could be chosen; (1 mark)
Olm()\/\ ayle '
(i)  the number of ways in which the committee could be chosen if it must comprise
2 men and 2 women; (2 marks)

(ii1)  the probability of choosing the committee which consists of 2 men and 2
women. (2 marks)

Estimate the geometric mean of the féflowing distribution: ;

Class 5-15 1525 2585 35-45 45-55 O
Frequency 10 22 25 20 8
(4 marks)

From past experience, it was found out that in a certain factory, therc is an average of
two accidents per month. Assuming a Poisson distribution, determine the probability
that in a certain month selected at random there would be:

(1) no accident; (2 marks)
(i1)  exactly two accidents: (2 marks)
(11) less than four accidents. (3 marks)

Patrick collected raw data for a research he was undertaking. Outline four ways in
which he could classify this data. (4 marks)

Given the following sets, O = {a, b,c,d, e, f } and P= {a, b, ¢ }describe each of
the following :
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(1) P C Q , using a Venn diagram; (3 marks)
(11) the power set of set P (Pp). (2 marks)
(b) A factory produces blankets and duvets. The cost of producing 15 blankets and 10
duvets is Ksh 6,000 while the cost of producing 5 blankets and 8 duvets is Ksh 3,400.
(1) formulate a model for the cost of producing blankets and duvets as a set of
simultancous equation; IS4 10d- 6000 (2 marks)
sb + 8d - 200
(ii)  using the model, determine the cost of producing one blanket and one duvet.
(3 marks)
(c) Table 2 shows the number of defective spare parts produced in a day per batch and the
corresponding probabilities. Use it to answer the question that follows.
No of defectives 8 9 10 11 12 13 14 15
ik Bt 0.10 | 015 |0.15 |025 [020 |0.10 |0.00 |0.05
efective
Table 2
Determine each of the following about the spare parts produced for a given day: i
g e l-Cced b
(1) the expected number of defective parts; o C‘. \rone 4 &l (’f/ '
¥ e
(i)  the standard deviation. & (5 matks) ‘
14. (a) Convert the number 698, to cach of the tellowing cquivalents:
(i) BCD ; ke
(11) Binary. (4 marks)
(b)  Using the Cramers’ methad;*Solve the following set of simultaneous equations.
2 o -2 T (11 marks)
Pt \ - \ ~ i T ~ " o 128 ; -\
x-2y+z=3 [ 1Y]-2 - b &l S
24 y+3z=12 | A L Y- T B B
\ 2 T \ 0
- \
X+ y+ z =6 A= .__?.L_D-][?[
15. (a) Outline four properties of the normal probabLility distribution. (4 marks) .
- + T Lg
(b) Using a graph in each case, present-t-:\:ach of the following linear inequalities: A
) T o2
(1) y >2x+.3;3'_ I\(}QJQ(:E‘J i[ -“}] 'S
(i1) ys2x+3. (6 marks)
(¢c)  Ina certain factory, the probability of workers suffering from an occupational disease is
20%. Determine the probability that out of six workers randomly selected from the
factory, 4 or more will suffer from the disease. - ' I/ (5 marks)
: b s
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