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SECT]ON A

All the iirsi 4 q uesllons are compulsory. They carry 1 mark each.

1 . Give an example of a counlab e colleciion of liniie sels whose union s not linite.

2. Find lhe sum ot ihe cubes of ihe rools oi the equation x4 + 2x + 3 = 0.

3. Slale the iurdamenla! theorern ol a gebra.

4. Giveaprime numberollhelorm n3 1. (ax1=a)

SECTION.B

Answerany I questions frorn among lhe questions5lo 14. These quesiions carry

5. lf Ad is a couniable set tor each m e N, show thal UA. iscounlabe.

6. Showthat -(pv q) and -p ^ -q are logjcally equivalent.

7. lf d, p,1, I areihe roots ol llre equation x4+ px3 + qx2 + rx+ s= O, findlh

varue oi Ia3B.

L Find the condlrlon ihat rhe roots of lhe equatlon ax3 + 3bx2 + 3cx + d = o may b
in geometric progression,
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9. So ve the equalion x3 -6x2 + 13x - l0 = 0, given thal lhe rools are ln arithmetic

10. Find the vaile of k lor which x3 + 4x2 + 5x + 2 + k = 0 has eqla rools

11 Find lhe condiiion that alllhe roots ofthe equalion' t' + px + q = o may be real

12. Prove thal3a2- 1 ls never a pedect square.

1 3. Prove ihat the diiierence of tlvo consecutive cubes is never divisib e by 2.

14. P'ove o'd sp o;e: Every posilve 'lager can be w inen in lne'orn p a2

where p is either a pr me or 1 and a > 0 (8t2=16)

SECTION-C

Answerany 4questions from arnongthe questlons l5to20 These questions carry

15. Let C(x) : x has a cal, D(x) : x has a dog and lel F(x) : x has a lerrel Express the

tolowing stalemenls in terms of C(x), o(x), F(x), quantifiers and logical operalors
Ler rhe domain consisi oJ alislLrdents in your class.

a) Astudenlin yourclass has a cat, a dog and a ferret.

b) Al sludenis in yourclass have acal, adog olaierrel

c) Some sludeniin yourclass has acal andalerret, but nola dog

d' Nosrudenl in you-cass _as a cal d ooq and a iF el

'16. 11the sum oi two roots oithe equation xa +px3 + qx2+ rx+ s = 0 equalsihe sum

ol lhe olher iwo, prove lhal p3 + 8r= 4pq.

17. li o,0,I bethe rools oilhe equaljon x3 6x + 7= 0, iorm an equation whose

roois are d'?+2d + 3, P'?+2P+3,1" +21+3.

18 Find lhe s,T ol thF rrgonoa)er'ic se-res. s no r ] s nZ" - -s_r" ' .22'
19. bebnnine all soldions in lhe integels oi the Diophanline equation, 56x + 72y = 40

20. Find lhe remalnder when 4165 is divided by 7. (4xa=16)
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S€CTION-D

Answerany2 questions from amonglhe queslions 21 to 24. These queslions carry

21 . Show thal the following slalernents are equlvalent :

a) S is acounlable sel.

b) Thereexlsls asuiection ot N onto S.

c) there exists an injecl on of S into N .

111
22 find.s+.,--' wherea p, ) arelheroolsollhe.ouationt'-a(2-$. -=0.

23. Solve:14- 3x2 61 2=0.

24. a) Sholv l'al l.e nLrrber JZ s ralional.

b) Give an example lo showthata2 = b2 (mod n)need nol implya = b (mod n).
(2x6=12l


