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questions Time : Three horrrs

the following equivalerces using the laws of algebra of propositions:

(p A q)v - p =- pv q;

0rv F) 
^ 

(qv-p)^ - 0'v - qv?) =F;
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here F and ? denote the statements which are always false and always

, respectively.

the valid argumert forDrs, deduce the conclusion from the premises,

n for each stcp.

N pV q') r

of a class of stuclents study Algebra, at least 75% students study

least 80% study Geometry and at least 85% study Trigonometry.
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!e (at least) must stucly all four srrbiects?



(b) For a.ny set ,4, t and C'j provo ilat
i. Au B = (AAB)u (A. B);

ii. Au B : (,.1Ar)A(.1n B);

iit. A.(BAC): (An B)a(A.ct):
iv. Ax(BnC):(.1 xB) . (,4 x ?).

3. (a) Lct s: {(x,lt) € lRxR I x.10, y l0} ruril clclirc a rclatjor Ilor s by
(\,yt)R(x2, j)2) tft x191ft1- ul) : ,".,r,r(r? y?).

i. Slow that ,t 1s arr cqrrivalelce rclatiou.

ii. if (o, D) is a ilxcd clcmcnt of ,9, 1,her show rat (r,g)n(n, D) ifi q 
= 1 or

A:-n r o

!1: l)

(b) Let 2 be a. r.ctation cle6rx\i on R by :rpy i1I r;z - y2 :2(2 - x).

i. Pr.ove that p is al c<lrivalclcc r.rlatiou.

ii. Dctelrnine thc p_ cla"ss of 1.

(c) Lei 1?1 ancl ,42 bc cqrrivrlcrco rolal,jorrs on 
^ 

Fct X.
i. Plove lltat ,nr n 1?, is arr cquivalcncc rclation.

ii. Is -R1 U,R, arl equivalrxrccr r.olation? .lustify your alswer.

4. (a) Dofiue eacl of tltc follol,ing lremn;

i. iniective rnappilrg;

ii. stujcctive urappirrg;

iii. inverse mapl)iDg.

(b) Lct / : R - lR bo sivcr bv /(:r) - r: I r; l.

i. Show tLat / is a bijcctivc f11cl,io1 a1cl clcte''i'e /-1.
ii. ls the Dappiirg 9 : 1R + 1R givcr by /(:L) :rrlr]abijcction?

yotll answel.

5 (u.) Lct /: X + )/ bc a mapping. Show 1,Lat ./ is in.jectivc if aucl only iI
I@n B) : .f (A). f(11) for alt srrhscrs A. B ot x.
Show tirat cvcry partially or(lcrcci sct has at, urost onc last clcnrcut.

Plovc that re last elerlout of cvcrJr l)ill.tiilllv or_clerc(l set is a luaxirnal clenlcnt.
Is tlc convcrsc t Lc? ,ilrsl,ilv your ar$\r,er-.

(b)

(")
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SLate the dinsron oborilhn.

i. For any integer o, usirrg division algorithm, prove t[at 3 ] a(o + 1)(o + 2)

ii. For any ocld integer c, show tliat 8 (o'z 1)

Using the Euciidean algorithm find the gcd(1819, 3587) and hence express the

cd(1819, 3587) as a iinear conbination of 1819 and 3587.

suu of 126; if the

114. How many of

A certain niu[bor of sixes al(l Dincs are aclclccl to give tho

of sixes and nines are interchargerl, the new sum is

were there originaliy?
)
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