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Quesuon 1 is compulsory and answer any six from questions 2 to 8.
OBl
Marks s R
1 Draw the Hasse diagram for the relation R defined by aRb iff a divides b, on  [08] CO3 L1 |
the set of positive divisors of 45 Write the relation R. - .
2 (a)  Find the coefficient of w>x?yz?in the expansion of (2w —x +3y — 2z)%. %2 [03] | COZ L3 !
(b)  Determine the number of integer solution of the equation x,+x2+><3+x4—r15 [04] leor 13
where x|, X2 2 5, X3, x4 2 7. .
3 Let A=1{,2,3,4,5} . Define a relation R on AxAby (x,,y )R(x,,y,) iff [07] CO3 13
x,+y,=x2+y2. :
(i) Verify that R is an equivalence relation on Ax 4.
(ii)  Determine the partition of 4x 4 induced by R.
4(a) Let f:R— Rbe defined by [071
3x-35, for x>0 . |
f(x)=
-3x+1, forx<0
()  Determine f(~1), £(5/3). CO3 13
(i) Find £7'(~1), 7~ (=6)and £ ([~5,5]). 603 L3
OR |
(b) Let 4 ={x|xisreal and x=-1},and B ={x|x is real and x > 0}. Consider
the function f: 4 — B defined by f(a)=+/a+1, forallae 4. Show that fis
invertible and determine f'. || |
5 If 10 points are selected from the interior of a triangle whose sides are of [07] | CO3 LI |
length 3 cms (each), show that at least two points are within 1 cm apart.
6 Four persons Py, Pa, P3, P4 who arrive late for a dinner party find that only one [07] | CO6 1.3
chair at each of five tables T, T, T3 T4 and Ts is vacant. P; will not sit at T} or
T,, P> will not sit at T», Py will not sit at T5 or T4, and P4 will not sit at T4 or Ts.
Find the number of ways they can occupy the vacant chairs. b
7 The number of virus affected files in a system is 1000 (to start with) and this [07] CO6 L3
increases by 250% every two hours. Use a recurrence relation to determine the
number of virus affected files in the system after one day. .
8 Solve the recurrence relation a;,, —=Sa.,, +4a} =0 for n=0, [07] | CO6 L3

Given a, =4and a, =13.

Page | of 2



| | | = — o~
Course Outcomes = > M1 O S - | - < 0 I~ Ul = < I (O~ o <
SIE|BIE|E|S|=|B|B|2|2 |5
! . Verify the correctness of an argument usi'ﬁ'g"” | ' o " l ]
Col-: - propositional and predicate logic and truth | 3 ? ) ) : | | | 0 i (o | 0 |
' © tables. ' :
| ~Solve pféb!ém:; uS_ing_counling techniques '3 : i | i |
i . and combinatorics in the context of discrete | 5 | ; |
CO2: cirotiability; 2 . 2 1 | 1 | 1 (0 |1 1 | 1 0 |
i ~ Solve problems involving relations and 3 : :
. CO3:  functions and their properties. _: 2 2 1 | 0 1 1 1 0 1
: Construct proofs using direct proof, proof by | 3 |
i _ contradiction, proof by contradiction, and f i i : f | ' i
 CO4: proof by cases and Mathematical induction. £ 2 . ] . ! | e 11 L ¢ :
COs: Explam and differentiate graphs and trees. | 3 2 12 1 911 11 o B 1 0 |
Solve prob]ems mvol'i'r:ri'g recurrence 3 :
- coe6: | . relations and generating functions. | 2 2 i1 1 o it I 0 I
Cogitive level | - KEYWORDS -
L1 Llst deﬂne, tell descnbe ldentlfy, show IabeI collect, examine, tabulate, quote name, who, when, where, etc.
L2 summarize, describe, |nterpret contrast, predict, associate, dlstmgmsh estimate, differentiate, discuss, extend

Apply, demonstrate, calculate, comp!ete illustrate, show, solve, examine, modify, relate, change, classity,

L

L3

) |_experiment, discover. _ ) )

L4 Analyze, separate, order explam connect classtfy, arrange dmde compare select exp]am infer.

L 5 ' Assess, decide, rank, grade, test, measure, recommend, convince, select, Judge exp]alﬁ"'&i's'c'l"'lmmale support,

J conclude, compare, summarize.

POl - Engineering knowledge; PO2 -  Problem analysis; PO3 -  Design/development of solutions;
PO4 - Conduct investigations of complex problems, POS5 - Modern tool usage; PO6 - The Engineer and society; PO7-
Environment and sustainability, PO8 - Ethics; PO9 - Individual and team work;

PO10 - Communication; PO11 - Project management and finance; PO12 - Life-long learning
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