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Instructions:

(i) Read all questions carefully and answer accordingly.
(ii) Do not write anything on the question paper other than roll number.

Part A
Answer ALL the Questions. Each question carries 2Zmarks. 5Q x 2ZM=10M
1  Write the logical equivalences of De’Morgan’s law and Associative law. 2Marks L1 CO1
) Compute how many positive integers not exceeding 1000 are divisible aMarks | L2 | CO2
by 7 or 117
3 Find the coefficient of x3 in the expansion of (x + 1)2°. 2Marks L2 CO2
4 Identify hon many bit strings of length seven either start with two bits o Marks | L2 CO2
11 or end with a bit 0.
5  Describe the Cartesian product of thesets A = {1,2}and B = {a,b,c}? 2Marks L2 CO3
PartB
Answer the Questions. Total Marks 40M
a Prove that ((=q A p) A q) is a contradiction using a truth 6 Marks | L2
table.
6 Interpret the logical expression (p V =7) A (=p V (@ V 1)) Co1
b | and translate it into an equivalent digital circuit using logic gates | 4 Marks | L3
input bits p, q, and r.
Or
Examine the validity of the argument “If Sachin takes aptitude test,
7 then h.e will quahf}.l for placements. .If Sac'hm dc.>e's not play cricket, then 10 Marks | L3 | co1
he will take aptitude test. Sachin disqualified from placements.
Therefore, Sachin played cricket”.




Compare the following propositionsp V (@ A r)and (p V q) A

a (p v r). Using a truth table, determine whether they are | 6 Marks | L3
8 logically equivalent. Co1
b SimPlify - (p V (=p A q)) using logical laws to show it is AMarks | L3
equivalentto —p A —q.
Or
Show that (r V s) follows logically from the premises
a 6 Marks | L3
cVvd, c Vvd - h,—~h - (aA-=b),(aA-b) - (rvs).
Interpret the rule of inference used in the argument: “If it rains
9 today, then we will not have a barbecue today. If we do not have Co1
b | a barbecue today, then we will have a barbecue tomorrow. | 4 Marks L3
Therefore, if it rains today, then we will have a barbecue
tomorrow.”
A bagel shop has onion bagels, poppy seed bagels, egg bagels, salty
bagels, pumper-nickel bagels, sesame seed bagels, raisin bagels, and
plain bagels. Determine how many ways are
there to choose
i) adozen bagels
10 Ei?) adozen baiels with at least one of each kind? 10 Marks | L3 | €02
(iii) a dozen bagels with at least three egg bagels and no more than two
salty bagels?
(iv) a dozen bagels with no salty bagels
(v) adozen bagels with one salty bagel
Or
Use mathematical induction to show that 1 + 2 + 22 + --- 4+ 2" =
a . 7 Marks | L3
2m*1 — 1, for all non-negative integers n.
11 How many cards must be selected from a standard deck of 52 COo2
b | cards to guarantee that at least three cards of the same suit are | 3 Marks | L2
chosen?
Consider the function f: R — R is defined by f(x) = ax + b, for
12 a,b € R and a # 0. Show that f is invertible and find the inverse of | 10 Marks | L3 | CO3
f.
Or
Iff(x) = x + 2,g(x) = x — 2and h(x) = 3xforx € R, whereR
is the set of real numbers, then compute the following compositions:
M geof
13 (i) geog 10 Marks | L3 | CO3
(iii) f o h
(iv) heg

(V) fehog




