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QUESTION ONE |24 MARKS] [COMPULSQRY]

a. Consider the following data for 120 University students concerning the languages they study:
65 study French

45 study German

42 study Russian

20 study French and German
25 study French and Russian
15 study German and Russian

8 study all three languages

i.  Represent this information on a Venn diagram [6 Marks]
Find:

1i. Number of students who study at least a language [3 Marks|

1ii. Number of students who Do not study any language [2 Marks]

b. Study the Venn diagrams below and use it to find the following sets.

. A B ¢
0 )

i. AUB [1 Mark]
i. ANB [1 Mark]
m. A [1 Mark]
iv. B-A [2 Marks]
v. (ANBY [2 Marks]
vi. (AUB) [2 Marks]

¢. Using appropriate examples, state TWO ways in which sets can be represented in set theory.
[2 Marks]

d. Differentiate between singleton set and disjoint set. Provide an example in each case.
[2 Marks]
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QUESTION TWO [18 MARKS]

a. Differentiate between the following concepts [4 marks]
Relation and F unction
Permutation and combination
b.  Given the functions fix)=2x2+ ¢ and h(x) =4x -9. Find
L. The domain and the range of h(x) [2 marks]
1i. f(2) [3 marks)
1ii. whether h(x) is one-to-one mapping [1 mark]
C. Let A= {1, 23,4, 6} andR be a relation of A defined by “x < y”, |
L WriteR asa set of ordered pairs. [4 marks)
i Draw its directed Graph. [2 marks)
1i1. Find the inverse relation R™! of R. can R be described in words. |12 marks]
UESTION THREE 18 MARKS
a. Using relevant examples differentiate between a function and a relation, [2 marks]
b. Letd={2 3,4,5 and let R = {(2,3),(3,3), (4.5).,(5,D}IsR Symmetric, asymmetric or
antisymmetric?

[2 marks]|
c. Letd={], 2,3,4,6) and R be the relation on A defined by “x dividesy™, wri

ttenan.x |y

i.  Write Rasa set of ordered pairs, [2 marks]

ii.  Drawa directed graph of R, [2 marks]

iii.  Write down the matrix of relation R. [2 marks]
iv.  Find the inverse relation R—

1 of R and describe it in words. [2 marks]
d. State the output of the following circyit.

[3 marks]
A A
B —DD__JD"
C —

Ina computing class, chnology candidates of which two are ladies and
7 computer science candi ] '
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QUESTION FOUR [18 MARKS])

a. Give the universa] set U Teépresenting the set of English alphabets, A a set of distinct elements
of the word “sycophants poll ©
of distinct elements of the word “generosity”. Find:

i (AUBUC)© [2 marks]

i. The number of Students in the hoste] [4 marks]
ii. How many have both g textbook and digest [3 marks]
iii. How many have only a digest [2 marks]

QUESTION FIVE [18 MARKS]

a. Use the Euclidean algorithm to compute the greatest common divisor GCD (1679; 173).

Otherwise, compute the least common multiple LCM (1679; 173), [4 marks]
b. A student council is composed of 16 members of which 9 are men and 7 women. Find the

number n of ways to:

.. Selecta 4-member committee from the students. [3 marks]
11 Select a 4-member committee with 2 men and 2 women, [3 marks)
111, Elect a president, vice president, and treasurer. [3 marks]
Iv. Prove by Direct proof that:
1. the sum of an even integer and an odd integer is odd. [3 Marks]
i, the sum of two even integer is even, [2 Marks)
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