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Higher National Diploma in Information Technology
First Year, First Semester Examination - 2017
HNDIT 1107/HNDIT 11072 — Mathematics for IT

Instructions: No. of questions: 05
Answer four (04) questions only. No. of pages: 03
All questions carry equal marks. Time: Two (02) hours

i. Define the following terms with an example.
a. Power Set
b. Disjoint Set
c. Complement of a sel
d. Sub Set _ {08 Marks]

ii. If Aand B are disjoint sets, state whether following statcments are true or false.

a. A g B

b. AnB=4¢

¢c. A-B=A

d BcA

e. n{ AU B)=n{A)+nB)

f. A*"B°=4¢ [06 Marks]

iil. Consider the tollowing sets and ...
U={12,......... A2}
A ={x: xis an odd integers}
B ={x: x is an odd integer, 3x — 5= 10}
C = {x: xis divisible by 3}
Find the elements for the followings.

a. AuBUC [02 Marks]
b A*N(BUQ) [02 Marks]
c. ANB\C) [02 Marks]
d. (A®B®C [02 Marks]
e. P(C) [03 Marks]

(Total Marks 25)



2.

L. In a city of 100 people, 60 people owned cats, dogs, or rabbits. 30 peoplc
owned cats, 40 owned dogs, 21 owned rabbits.4 owned a cat and a dog. 2 owned a cat and
a rabbit. 4 owned a dog and a rabbit.

a. Draw a Venn diagram to illustrate the above information. 105 Marks]
b. How many people own all three? [02 Marks]
¢. Owned cats but neither dogs nor rabbits [02 Marks]
d. Only dogs [02 Marks]
e. Exactly two pets [02 Marks]
f. How many did not own any pet? [02 Marks}
ii. Prove the following, using set theory laws.
(ANBHYUA"NBYUANB)=AUB [06 Marks]

ii.  Write the dual of the followings.
a. A=(AUBIN(A U
b. (BCU$)u A NU)=(ANB) |04 Marks]
(Total Marks 25}

i.  Let R be the following relations on B = {a. b, ¢, d}
R={(a, a), (a c). (¢, b). (¢, d), (d, b)}

‘a. - Draw a dirccted graph for relation R. [02 Marks]

b. Dectermine the matrix of the relation R. [02 Marks]

c. Using the above matrix, find the composition relation RoR. [03 Marks]

ii. What are the type of relations? Give an examplc for each. - [06 Marks]
ii. Let X = {1, 2, 3, 4}. Determine whether the following relations is a function

from X into X or not. Give reasons.

a. £={(2.3),(1,4),(2.1).3.2), (4, 4);
b. g= {(39 1) (4' 2)9 (13 1)}
c. h=1{(2 1), 3. 4).(1,4), 2 1), (4 4} [06 Marks]

iv. Let the function f:R — R be defined as follows
2x+1 ifx<-5

fix)= 3042 if -5<x<6

3x—2 ifx>#6
Find,
a. (2}
b. £(0)
c. £(6) . [06 Marks]

(Total Marks 25)
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ii.

iii.

iv.

ii.

iil.

Define the following terms:

a. Vector

b. Singular matrix

¢. Lower triangular matrix [06 Marks]
State two applications of matrices . [02 Marks]

Find the value of x that satisfy the malrix equation.

[i ;j ir ﬁ = [Z 52}; 7x j— 24} | {04 Marks]

tea=[t 21 a0 Yamac]? 3]

5 -2 1 4 1 =1
Verify,
a. A(B+Cy=AB+AC _
b. (AB)'=B"A’ [08 Marks]
g8 4
Find the inverse of the matrix A=|8 —3 —-5} 05 Marks]
1 3.

(Total Marks 25)

State three properties ol determinants. ' {06 Me!lrks]
3 2 1

Find the determinant of A=|4 1 3} [06 Marks]
111

Souvenir pens, caps and mugs arc sold by SLIATE for 25" anniversary .Thrce
pens, two caps and one mug cost Rs.140. two pens, two caps and (wo mugs cost
Rs.170. One pen, three caps and two mugs cost Rs.180.

a. Write a system of linear equations for the above problem. [03 Marks]
b. Find the prices of individual items by solving the system of linear
equations using Cramer’s rule.
[10 Marks]
(Total Marks 25)
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