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Max. Marks:100
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R PART - A
1 a LetU be the set cﬁ‘%t}é}numbers, A = {x/x is a solution of x>=4=0} and B = {-1,4} then
compute <(//) <}"‘:’5'_ - -
0 A X B i) AUB  (iv) ANB (08 Marks)

b. Among 200istudents in a class 32 study Maths, 20 study Physics , 45 study Biology, 7 study
Mattisand Physics, 10 study physics and Biology, 15 Study Maths and Biology, 30 do not(/&n

1dy< I)'ly one of. Then find <g Z©)

&

\\\\:{(1) The number of students studying all subjects. O 2
/\f&\;ﬁg\;\s (i)  The number of students studying exactly one subject. c(&gp\ a) )

Q \\;/;w A fair coin is tossed 5 times. What is the probability that the number of h;,_a\ | ‘L ays
<= exceeds the number of tails as each outcome is observed. },Q%_@&’Marks)
25 N

7ach
(O

2 a There are two restaurants next to each other. One has the sign that W’“\‘\‘G’éod food is not
cheap” and the other has a sign that says “cheap food is not good’\’ég,{?i‘@}ihe signs says same
14

thing? If yes verify the answer. e V4 (06 Marks)
b. What is the difference between Tautology and Contingency? (“"\S_?)) (02 Marks)
c. Verify the following without using truth table: [(p - q)/\ ﬁ\;@/\ (pv r)] S.q s,
o ) (04 Marks)
d. Write the negation of the following statements : <)

v‘».’ ‘(.:j.»
(1) If Rajiv is not sick, then if he goes to t e\%i?ggi)ic, then he will have a good time.

(i)  Ajay will not win the game or he wi&ll\rﬁt\ehter the contest. (08 Marks)
¢ QQ,,/\ 4
3 a. Letn be an integer. Prove that n is od \{i‘\a\wfgi 6nly if 7n+8 is odd. (08 Marks)
. Prove that for all real numbers x and y, if) x +y 2100, then x >50 or y>50. (08 Marks)
c. For all positive real numbers x a\{ f:@;f the product xy exceeds 25, then x> 5 ory > 5.
o N\ (04 Marks)
O
4 a. Prove that for any positivéfl}fé ger n,
n Fi—l B E‘i , {:C‘:"/\/_, L s
= 2i 1 2n /\/}\\\:%5?)
By mathemat,id‘?@» 1)}31‘ ction, where F, denote n™ Fibonacci number. (08 Marks)

b. Consider an§8> Chessboard. T contains 64 1x1 squares and one 8x8square. How many

2x2 squ&e,ﬁfies it contains? How many 3x 3 squares? How many squares in total?
A\Y - (12 Marks)
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PART —B (O

NS

For each of the following functions, determme W{h\tﬁér it is one-to-one and also determine

its range, \ 2
3 (7 N

(i) f:izoz, f{X)=x"-Xx \S/g S
(i) f:R>R,fx)=¢" /_ \\§3
(i) f:[0,7] >R, f(x) = sinx {Z.@gs\,g-)\\ (06 Marks)
2 ¢ n et
Prove that Z(_ 1)1\( J((b(f;l@)m =0 forn=5andm=2,3,4 (06 Marks)
K=0 Th== ) \\..:i
f\ a 0, x Even )
Letf,g, h:z—z be def'med by f(x)=x-1, gx) =3x, h(x) = then determine
) N N/ 1, x Odd
() (fog)oh < q}“‘f ? (iiiy £ (iv) b (08 Marks)
) /‘/{
Determine theﬂb;lmber of relations on A = {a, b, c, d, e} that are
(1) An‘xwx;nmetrxc (i) Trreflexive (iii) Reflexive
(iv) \Ti@tqgr reflexive nor irreflexive. (08 Marks)
Draw tbé'Hasse diagram for all the positive integer division of 72. 06 Marks{w S
W6 'y many of the equivalence relations on A = {a, b, ¢, d, e, f} have >
() One equivalence class of size 4.
(i1) At least one equivalence class with three or more elements? (06 Ma:i(s)
((L “ (\
State and prove Lagranges theorem for finite group G. NS A (56 Marks)
Let G be a group with subgroups H and K. If IG‘ =660 K] 66 and K (i )c G, then what
\ Q ‘z
are the possible values for |H‘ ? ;\\ Ny (06 Marks)
Define a cyclic group? Verify that (Z ) is cyclic. Find a generat@f q\f thls group.
N & ‘j\s (08 Marks)
s '&s:g%; ;

(08 Marks)

(06 Marks)

If 3 dlstmct integers are randomly selectcd\ ym the set {1, 2,3, ....,, 1000}. What is the
probability that their sum is divisible by\x} A (06 Marks)
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