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Mathematics

MAT 1B O1-FOUNDATIONS OF }IATHEMATICS

Maximum : 80 h{arks

Answer oIJ twelve questiorts,

Each qu.e^stinn carries L ry.ark.

1

1. Atwhatpointsarethe f (')= * 3' eontinuous ?

2. Define an equivaleoce relation.

S. Fird n (A x B) for the seb A = {1, 2} and B ={a,b,cl.

4. L;etf :R-rR bedefinedby f (*)= 12 +Zr.Find f "f (2).

-l
s. Find the domain of the tunction f t4=*

6. Ttre graph of y =.r2 is shifted 2 units left and 2 units up, write the equation for the new graph.

7 . Lee,S ={L a 3}. find the number of elements of power s€t of S.

8. Find the number of eonstant functions frorn A into B.
,:

g. Transiate these statement " V* (C (") * F ("))" into English, where C (r) is "r is a crrmedian" an<l

F (r) is "* is funn/ and the dornain consists of a!.1 people.

10. Consider the sets A = {1, 2,3, 4land B = {3, 4, 5,6, 7}. Find A @ ts.

11. IfA gBand AnE- An then A uB =......':.

L2. Stppose f : A -+B is a constant function. When will fbe one-to one ?

(tr2x1=12marks)

Ttrrn over
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Part B (Short Ansver tfPe)

Answer ony nine guc,stions.

Eaah que4ltibn og'nb 2 harks.

q 78ffi8

G-s
13. Evaluate ]Trtr

14. Checkwbetherthefurction f (")=12 -Z isbijective

(Y-Z2x+L)=(*-\'i!2)' 
i ' -

15. Find randyif (y-1Lr+1)=(r -1"y+2).
' j.

16. I-et P k) d"*"t" tfrL statemen.t " r > 3.' What aqe the tnrth valgm of P (4) and P (g) ?

18. L€r X={r,aa,a}. Determinewhetherthere}ation {(z,s),(L4),(2,1),(S,4,(a' } ftemxtoxis

a function.

1e. ,, -rF" 
f:g) 

= r, find ,lT, f (*) and ,p, ryx-+-2 x'

20. Define f (S) ioawaythatextends f (*\=#tobecontinuousat r=3.

zt. For what vates oro is / k) ={*-' ; : : ; **.., at wery * ?

ZZ. Considerthefunctions f (*)=x2 +3x+1and g(*)=2r-s.Findafonnuladefiningtheeomposition

function:(a) f "gi G) g.f.

23: Prove (A xB) n(A xC)=A x (B nC).



I

I

I

I

i

I

I

24. ,Give examples of relations B on A = {1,2,8} ha:ing the stated pnoperty :

(a) B is both s5nnmetric and antisymmetric ;

G) R is neither symmetric nor antisymmetric.

Part C (Short Essay lYpe)

Answer any sk qucstions.
Each questian carries 5 marhs.

D 78128

(9x2=18marks)

25. Find lim: [-+0
J*fr,-&

h

26. .r.r v={1;2,s,4}andletf={(LB),,(z,1;,(s,a),-(+,s)}ands={(r,r1,1aB),(s,t),(4,r)}. nina:
(a)f.g;(b) g"f ;k) f.f.

Show that (p,. g) + {pu q) is a tautolog5r

Show t* -(, n g) and -p v- g are logically equivalent

r-€t B be the relation.on positive integers defined by the equation x +By -LZz

(a) Write R as a set of ordered pairs.

G) Frnd : (i) Domaur- of X. ;'(ii) Range of B ; (ii1,; g-t
' 

\'-' _r

(c) Find ttre,compoaition,relation R o R.

Suppose 6 is a collection of relations S on a set A and let T be the intersection of the relations S,

heu T is transitive.

Use quantifiers,and predicates to express the fact that F, f (r) ao"" aot exist:

82. Prove that a function f z A-+ B is invertible if and only iff is objective.

27.

2&

29:

30.

81.

Ttrm over
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SA. Let A={1,2,8},8={o,6,c},C={r, y,zl. CqnsiderthefollowingrelationRfromAtoBrelationS

from B to C : n = {(1, b), {2,a), (2, c)} and S = {(r, y), (b, r), (", y), (", r)i.

(a) Findthecomposition relation R oS.

(b) Find the matrices Mn,MsandMn.s of the respective relations B,SairdRoS; and

oompare Mg"S totheprodtrct MnMs.

'(6x5=80marks)

Par* E (Ebsay _lype)

Answer any b*a qtrctiot*.

:

, 03x<1;
. 1<r <2 ;.
r=2

34. I"ct
I,G

F(,)=1L

[2,

(a) What are the domain and range of f ?

(b) At what points c, if anR aoes ,t3 f (r) erost ?

(c) At what points does only the left-hand limit exists ?

(d) At what points does only the right-- hand limit exists ?

BE. Let S -t1,2,3,....,19,20I.Let= be the equivalence relation on S defined by congruence

modulo ?.

(a) Find the quotient set S/ =.

(b) Find a system ofequivalence class representatives consisting ofeven integers.

36. Prove that "If n is a positive integer, then z is odd if and only if n2 is odd.

(2 x 10 = 20 marlis)
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FrBsr SEMESTER B.sc. DEGREE ExAIvrrNATroN, No\mMBER 2018
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Core Course (Mathematiqs)

IVIAT 18 OI-FOTINDATIONS OF MATHEMATICS
fime: Thrge Hours Ma:<imum: go Marks

Pert A (Obleetive f-ype)

Answer all twelv,e qwestiana.

1. Find the number of elements in the power set of {positive divisors of 6}.

2. Find A O B for A = {1, 2,31 ,8 = {1, 2, B}.

3. What is symmetric relation ?

4. Letfandg be funptions defined bVf @)=?,x + l andg (x't=*- Z ttren f .g. is:

5, Find the duqe* of the real velped tunetion f (*,)= 6.17.

G, What is the cardinal nur"nber of the set {@,{Al,{O,{Ol\\ ?

7, Chect whether the funqtion h (t) 4 lts I is even, qdd or peither.

B. The graph of y = 12 is sfrifted I uuit to the right and 4 units down. Wr,ite equation of the new
graph.

fina ,If, sin(r -sinr)'

10. State the contrapositive of the implication :

"If it qrowq togigfut, then I wil] stay qt home.,

11. Define a Tautolory.

L2. What is the truttr value of Vr 
^A(r) wherep (r) is the stateme x1t" x? < 10, and the domain consists

ofpositive integers ?

(l2x1- = !2marks)

I\rm over
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: Part B (Short Answer Type)

If A= l1-,zl,B = {o,b,c}andC= {c,d},find(AxB) n (Ax C).

Let R be the relation R = {(1, b), (2, a), (2,c)} and S be the relation S = {(o, y), (b, x), (c, y), (c, z)1.

Find R" S.

Find* andy if (y -2,b +1) = (r -L,y +Z). 
i

Supposef : A -+ B is a constant,function when witlf be :

(a) one-to-one ; (b) onto.

Let A = la, bl and B = 11,2,81, find the number of functions from : , ,

(a) AintoB;(b)BintoA.

18. Let f :lR-+lR bedefinedby f(r)=

Find (a) /(-1) ; (b)

19. For the function f X='3o* h*^ f ({) or explain whv they do not exist.

l\x -t
)*'-z
[2,+a

if r>8
if-2<rSB
if r<-2.

fJz).

(4={l

2L.

22.

20.

29.

24.

4x-x2I,valuate llln 
----.

&'s'ssev iT+ 2-J;'

lf 2-x2 < g(r) sZcosr,for all *, find rliq S(r).

Let p and g be the proposition 'The election is decided' and *The votes have been counted,

respectively. Express the compound proposition - { v (- p 
^q) as an English sentence

Show that - (p" q)and - p A- e are logically equivalent

What is the negation of the statement Vx(xz, 
") Z

(9x2=18marks)
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Part C (Short Essay Type)

Answer any eix questions.

26. LetAbe a set of non-zero integers, and let - be a relation on A x A defined by (a,b) - (c,d)
whenever ad, = bc . Prove that - is an equivalence relation.

26. Let A = 1L,2,3, 41, consider the frillowing relation R on A.

R = {(1, L), (2,2), (2,8), (3, 2), (4,2), (4, 4)1.

(a) Draw its directep graph; (b) Find R2 = B o R.

27. Consider the functibns / : A + B and / : B + C prove the following :

(a) If f andg are one-to-one thenf"g is one-to-one.

G) If f andg are onto functions theng o/is an onto function.
28. L€t q and R, be relations 01 a set A represented by the matrix :

l-r 0 1l l-r o lt
u*=11 o olanaun,=lo 1 11.

lolol lrool
,*U rn" matrix representing(i) Rt uRz ; (ii) Rt 

^Rz.

zg. r'ind the continuous extension to r = 3 of the function f (x)=H

l'O rsO
so. t*t f (*)=lrio/*r>0.

(a) ooes ,l$. /(r) exist ? If so what is it ? If not, why not ?

(b) noes ,lS- /(') exist ? If so what is it ? If not, why not ?

(c) Does fiq f (4 exist ? If so what is it ? If not, why not ?

la h sl
31. Find the latent roots and latent vectors of the matrix A = I O b O l.

lo o "l
82. Express the statements "All lions are fierce','some lions do not drink coffee', *some fierce creature

do not drink coffee" using predicates and quantifiers, assuming the domain consists of all creatures.
g8. Give a proof by contradiction of the theorem "lf 8 n + 2 is odd, then z is odd".

(6x5=80marks)

Tum over
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DEGREE EXAIVIINATION,

(CUCBCSS-UG)

Mathematics

F MATHEMATICS

Time: Three Hours Maximum: 80 Marks

Part A (Objecttve Type)

. Answer all twelve questions.
Each question carriis I ryark.

1 . Find the number of elements in the power set of {days of the week}.

2. FindA-BforthesetsA =11,2,3,41 ,B = {3, 4,5,6,71

3. Give an example of relation R on A = 11,2,3) which is transitive but R r.-., R- 1 is not transitive.

4. Let f:lR+lR bedefined byf k)= *2 +2x.Then (f "f)(2) is:

5. Find the domain.of the realtalued function f (*l= V, \nt_ /x_Z:

6; Define a denumerable set.

7. If the graph of a function is symmetric about the origin, then the function is an .-..=-.
8. Ttre graph of y = *2 is shifted 2 units to the left aud 2 units up, write the equation of the new

graph.

FIRST SEMESTER B,Sc.

9.

10.

11.

12.

-2 -1
x-+L fr-L

^..-^^D

What is the truth value of Vr (*' a *) if the domain consists of all real numbers.

State which rule of inference.is tlrg basis of th$?Tgument "It is below freezing 1ow. Therefore it is
either below freezing or raining now". '; 

.

(L2xL=12marks)

' -Turn over

r.'-*".- '{



1

1

2

Part B (Short Answer TYPe )

Answer anY rtirte questinns'

Each question carri.es 2 mark*

'\,
c 3329S

IfA = la,b, e,'d'land B = A, zl.Find A x B and B x A'

Let R be a relation on 4 = {1, 2, 3} defined by R = {(1' 1), (1, 2), (2,3), (3, 1), (3, 2)1.

Find Rc and R-1.

15. Find all partitions of S = {1, 2, 3}'

16. Let S = {-1, 0, 2, 5} find f (S) where f (") = [;]

: 2x-3
17. 

'"Find 
the inve:se of the function f {x)=ffi'

18. Let the functions f andg be defined by f (") = *2 * 3r + 1

(b) e. f.

( 0rs0
19. For the tunction f (*) = 

Irr^% , , O 
tud

x2 +r-2
20. Evaluate )yrT;'

.1glof,(') 
or explain wbv thev'do not exist'

andg @)=?^x- 8. Find (a) f ' & ; and

2L.

22.

,r,ryo f @)=r and,l3or(r)=-5 find Ytm

Determine whether these.biconditions are true oi false :

(a) 2+2=4ifand"onlYif L+ L=2'

(b) O > 1if and onlY if 2 > 1'

Compare the terms Tautology and Contradiction'

Show that - (p v q) utd -p A--'tQ are logically equivalent'

(9x2=18marks)
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Part C (Short Essay Type)

Answer any six questions._
Each question carcies 5 rnarks.

25. Let R1 a"d & be relations on a set A represented by the matrices :

_-,, ,1!_l

1
I

I

I

Ic 33293

26.

l-r o 1l I-r o 1lrttt
tnI*r=11 0 0landMsr=10 1 1l

lolol [too]

Find the matrices representing:

(a) R1 u R2. (ii) Rl n Bz.

Suppose 6 is acollection ofrelations S on a set A and let T be the intersection ofrelations S, that

is T.= n {S lS e €1. P.rcve that if S is transitive, then T is transitive.

Show that P x P is denumerable, where P is the set of all positive integers.

(a) Write R as a set of ordered pairs.

&) Find (i) Domain of R ; (ii) Range of R ;'and (c) R -1.

12 +x, -G29. Findthecontinuousextension tox=2of thefunction f (*)=1 
*

31. Show that vr (p(r) " a (*)) and v* P (r) /\ vr Q (*) are logically equivalent.

Show that the hypothesis (p nq)v r and , -, i*ply the conclusion p v s'

Prove ttrat"lf n is an integer and z2 is odd then n is oddz. ' '

(6'x5=30marks)

27.

28.

32.

33.

Turn over
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- Answer any ttvo questions,
Each question carriis L0 marks.

84. Considbr the fol6wing five relatious on the 'set .S = l].,2, B, 4l : ,

Rr = i(1, 1), (1, z), (z, g), (1, g), (4, +)) ; Rz = (1, 1), (L, z), (2, L),.(2, z), (8, B), (4, 4)l ;

Re = {(1, 3), (2, 1)} ; Rl = A, empflrelation ; Rs= A x A.

Determine which of the relations are :

(b) Symmetric.

(d) 'Transitive.

I

Find ,g* f (r) and ,t+- f (r).

Does !y:rf(") gxrqt ? If so what is it ? Ifnot *hy 
-oot?

&;i- rlb
. :at

I
I
i

(a) Reflexive.

(c) Antisymmetric.

le-* x<2
Let f (")={;tr 

x>Z

(a)

(b)

36.

(d) Does 
,t9.1 fk) exiSt ? If so'what is it ? If not, w[y not ?

Show that p v (q 
^ ") *d (p ., g) 

^ 
(p " ") 

are logically equivalent.
t

(2 x 10 = 20 marks)

,'{i
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DEGREE H(AMrNATrON, N

{CUCBCSS_UG)

Core Course-Mathematics

MAT 18 O1_FOUNDATIONS OF MATHEMATICS

fime:ThreeHours Ma:<imum: 80 Marks

Section A

Answer all qucstions.' Eachquestioncarricslmark.

1. tr'ind symmetric difference of the sets A ={1+2,3,4,5} ; B = {4, 5,6,71

Z. find AxB if A={r,y} uod.B={1,2,3}.

3. Define a symmetric relation on a set A.

4. I*t f:R+R bedefinedby f (") =2r*3' Findaformulafor 1-1(r)'

E. Represent the relation n = {(L 1),(1,2) (1, 3) (3,4)} on {1, 2,3,4\ using a matrix.

6. I'et f:R-+R and g:R-+B definedbv f (")=t3 and g(r)= 2r+9 find f "g(r)'

7. Give an example of a functioo it i.t is continuous ap every value of *.

12 +x-2
8. fi"d,uf, ffi

11. Writ€ the truth table for the propositio n p a 8''

12. Whatisthetruthvalueof 1x p(x) where p(r)isthestatement'n2 >16'andthedomainconsists

of positive integers not exceeding 4. : ..

(LZx1=12marks)

. ., l

c
Turn over

FIRST SEMESTER B.Sc.

+
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Section B

Answer all questions'
i'- ' Each'question carrics 2 tnarks'

Determine the power set P(A) of A = (a'b'c'd')'

Let S =(1,,2,3,....9). Write a partition of S'

LetR={(r,s)(r,a)(a,2)(3,3)(3'4)}bearelationonA=lL'2'3'4}'FindR'R'

Letf:A-lB,g:B+Cbetwofunctionsproveiffandgareone.to-one,thenthe

g " f is one-to-one.

write down the conditions for a function f (r) is continuous sf, n, = e.

State the Sandwich theorem'

Writ€ the negation of the statemcnt :

. 'Ihere is an honest Politician"'

Write De Morgan's laws of propositions'

D 1379T

composition

L4,

15.

16.

17.

18.

19.

20.

21. (9x2=18marks)

Answer anY six questibns'

Each questian corrizs 5 motks'

22. Show o = b (mod 5) is an equivalence relation on the set of all integers'

zg. Let A =\L,zl, B=to, b,cl, c={c,'d}. Find (AxB)n(Axc) and Ax(B''c)'

24. i*t f :A-rB,g:B-+C, h:C-+D' Prove (f 'g) olu=f'(g"h)'

25. Let A={o,b} and B={1,2,3}. rindthenumberoffunctions(1)fromAintoB;(2)fromBintoA.

2G. Prove trrat JTz f (*) = a if

(

f (r) = [, "**=7

27. At what Points the function

1
N = 

--3r 
is continuous

" k-2 ,.n
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28. Write the converse, contrapositive and inverse of the conditional statement "If it snows today,

Iwillskitomorrow'. -

29. Cortstruct a tenth table for the compound propositior, (p " 
q) @ (p 

^ 
q). '',-,',

80. Show that p v (g n r) and (p " 
q) n (p v r) are logically eqrlivalent

Section D

Ansu er .any tw o questians.'
Each question can ies L0 tnarks.

81. (a),Let A ={a,b,c,d}.Give a relation on A which is (1) Rbflexive ; (i) Symmetric ;

(3)Antisymmetric.

(b) Define partial'ordering relaiion or, . ,", S. Show that the relation < on the set R of real
- numbers is a partial ordering.

32.r (a) Prove that a funetion f : A -+B us invertible ifff is one-to-one and onto.

(b) Define recursively defined functions and give an example

33. (a) Tlanslate into logical expression using predicates and quantifiers. 'someone in your class has

visited Mexico". Domain consists'of all students in your class.

' (b) Show p e q *d (p + q) 
^ 

(q * p) are logicallv equivalent.

'All Americans eat eheeseburgers'.
(2x10=2O.marks)

lr
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(Pages:4)
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FIRST SEMESTER B.Sc. DEGREts HGMINATION,
(CUCBCSS.U.G.)

Complementary Course:-Mathematics

MAT IC OI-MATHEMATICS

Section A

,4nswer oJI twelve questians.

*2 +8x-L0
l. Evaluate Lu, 

-

r+-5 X+5

Irtrixilnum '': B0 Marks

2.
cos f

At whatpoints'are the function t =7 continuous ?

Find the slope of f (") = x2 +! at (3, 7).

Find the derivative of 1' = *2 usi:rg the definition of derivative'

15
Fihd the second derivative of / = ff - 2..

How fast does dre area of a circle change with respect to the diameter when the dilmeter i6 8 m ?

Pointsof f@)=#7. Find the gritical 
6

8. Graph the parabol ay - x2.

2x+8
9. Find ,!,t 5..?.

10. Evalupte the sum of the first 20 cubes.

11. State the mean value theorem for definite integrals.

L2. Eind the intersection points of f(r) =2- x2 and g(*) = -a. )

(12 x 1= 13 marks)

Turn over
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5.

6.
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Section B

fu ;t s w -et,, all,sirerg/isf aons.

urf (x)= 1 ir f (4={{,,f:i.

17,

18.

tr9. t

20;

2L,

22.

28. find t.he derivatives of all orders of y = "tAO.
2. : . Stege.bgth pp4. ofthp,.ftrndamental theor.em oftalcul*r,

,,t. , Sogtion C

t*nswer' any slx' gzestdozs.

25i show that / =sin(/*) hasiio limit point as * approaches zero f,rom eithsr side, Atso sketch the

funetion.

Lt ,i(n) -,+c f{x)- s,(x

18. tf JW < f (*)<.6-7,-t.s { < 1 ,'find .t';of @) .

14. ,Prove.that

15. $uppose U f (x)*E and Lt g(x)=-2. Find:&-+c .t+c

16. Find the derivative of /=(@q,

Find Lt 8*2
r-+0 COSr-tr'

Fin& the:linearieation of f (;; ;'ro : x at *= 11. r' i

-

Fiud'the areaof the region enelosed byy =*?*ppratr,; A ./

Find the funetion f (r) whose deriv4p-ive t rlo * qqd whose,,graph passeq ii*oeh:to, zl.i

(9'x Z = l8 marks) .

- /-\
/\-/

:

trI,,?4980,.
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26. Evaluate *L-t,
x-1.

,lx +3 -2'

27. TTrre curve !=a*2 +bx+c passes throu.gh (1,2) end is tangent toy =* at the origtn.Findo, b, c.

28. State and proye the product rule for derivatives. Use it to find the derivati o" ot y =(i +t) (r8 +e).

*2a
29. Findtheinterualsonwhich f (r)=-, x*2 isinoeasinganddecreasing.Identifrlocalextremax-2

if they exist.. 
.

30. Define average value of an integrable funetion over a closed interval. Find the average value
of f (x) = - 8x2 - 1 on [0, U . where in itre given ioterval does f (*) .rp.r*rit 

"r"""*;;;. 
--

Show that ,3t* (t+x\% =s .

An object is dropped from the top of a 100 m high tower. Its height above ground after,f, seconds
is (100 - 4.9 P) rn. How fast is it fatling 2 seconds after it is dropped ? ,

;di
Find the derivative * lcost 

d.t by (i) evaluatins 
ltre 

rntesral and differbntiatipg the rersult ; and

31.

32.

.JE
r-riJ.

34. (i)
(ii)

85. !i)

' (ii)

'(ii) by differentiating the integral directly.

(6x0=30marks)
Section D

a

Find the area of the region enclosed by the c*rves i+4yz = 4 and x+ y4 = I for r > 0.

Find the volume of the solid generated by the reglon boundd by y = x|,y = 0, x = Z
about the r-axis.

Graph the functior y = x4 -4*s +r0 by frndiag the first and second derivative.

-2
Evaluate ,"Juf"fu.

l

4

Evaluate .f, cos&n.
&=1

(iii)

Turn over
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(r) ana ,lt -f (*).

Does Lt f (t)exist ? whY or whY not ?

r-+2

(c) ,l'tn-f @)and ,l'tn*f 
(r) 

'

(d) oo*, ,Liaf(*) e*istt \Mhv or'whv not ?

(ii) Show.that the line y = tn c +b is lts own tqriBent at any point (r6'm*s +b)"

x 10 = 20 marks)lo\.

(a)

(b)



s
i.

D 73679 (Pages:8)

FIRST SEMESTER B.Sc DEGREE (St ppl,Ennnr.frairvffi.T'l;::I:Hfr:Rzo,4
Core Course-Mathematies

MM 18 01-fOUNDATIONS OF UlmHruatlcs
(2010 Admission onwards)

fime : Three Hours Maximum: 30 Weightage "
Part A

.\nsweroll twelve questions.
Each bunch of four questions carries I weightage

1. If R={(r,") (z,a)(s,o)} and S=t(o, z),(d,z),(",y)} find R s.

2. Let A={(1,2,3,4)} andRbearelationonAgivenby R={(r,s)(1,4)(g,2XB,B),(s,+)} rina
matrix representation Mo of R.

8. What is the cardinality of the set {{a}, b,{a,bll

@

4. If A, = {n, n + 1, n + 2.....} . Find 
^UrO, 

.

5. f :R-+R,g:R+R bedefinedas

f (r) = 12, g (tc) = x+ 4 find fog (,).

fgr-t if *>3t-
G. tf f =l*'-, if -2<x 38

find f (z).

7. Define characteristic function of A..

8. What is the inverse of p -+ q .

9. Whether the statement'.r * y = z'a proposition ?

10. State the rule of inference'simptificatlor, -",.

Turn over
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p (r) is the statement 'x-- frZ'.If the domain consists of integers' what is the truth value of P (-1)'

What is the contra positive of the statement'If it is raining, then the home team wins'

' (LZ xVt' = 3 weightage)

Part B

Answer all rliloLe questi'ons'

Each questinn earribs L weightage'

1g. FindAxBif A={o,b,c} B=.{r,Y}

L4. If A= {0,2,4,6,8,10}, B=t0, L,2,3,4'5'6\ and c -{4',5',6',7',8',g',10}find (AnB)uc'

15. Find 26 (mod 7) and 25 (mod 5)'

16. Let A= {!,2,3,4} andfis defined on Abv f = t(L 3)(2'1)(3'4) (4' 3)}' rina ror'

17. Write the De Morgain's laws of propositions'

lS.writethetruthtableforbiconditionalstatementp-+q

19. Define tautology. Show P V - p iq a tautology'

20.LetQ(r)bethestatement,N+L>2x,.lfthedomainconsistsofintegerswhatisthetruthvalueof
VrQ(r) ?

Which rule of inference is used in the following argument ?

Jerry is a mathematics major and computer seience major' Ttrerefore Jerry is a mathematics major'

(9x 1=gweightage)

Part C

---^ 4:---^ ^,,na*innaAnswer anY fle questions'

Each question carries 2 wet'ghtage

Show that the relation o = b (mod 5) is an equivalence relation'

l*tf:R+Rdefinedbyfill,)=2x+4showfisone-oneandonto'
,.,

Find a formula for the inverse B-1 of the function f (4=#

25.Show,!*,,v(g+r)md(pxq)+rarelogicallyequivalent.

26. construct a truth table for the statement [r I (p + q)] - q .

, mt using predicates, quantifiers and logical connectives.
27 , Express the mathematical statemt

'fhe difference of a real number and itself is zero'

L

2L.

22.

29.

24.



r =,n-
Ie-
h :-J vj
t rd'

I

I

IzB Tlanslate the following quarrtifi cations
number'Y xYy((r < 0) n (y < 0)) -+ ry >

into English statement if the
o)),

domain consists of all real

pafi D
,Answer any two questions.

Each questian carries 4 weightage.

If f:A+B,g:B+C and if /and gt are one-to-one, prove that
one-to-one.,'
If /and g and onto, then.prove gof is onto function.

..
(5 xrq = 10 weightage)

the composition gof is .

I#riiJffiff;:rse, 
inverse and contra positive of the conditionat statement,If it snows, then

Use truthtabletoverifrabsorptionlaws p v (pn q)=p and pn (Oul)=n.
Prove that the following statements are equivalent :

(i) z is erren.

(ii) z-1is odd.

(iii) z2 is even.

Give a counter example to show that the statement "Every positive integers is the sum of thesquares of two integ6rs" is false. 
---- ----

(Zx4=gweightage)

:i

{
t
!
;
I

I

a

2e. (i)

'(ii)

s0. (i)

(ii)

31. (a)

G)

D 78679
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FIRST SEMESTER B.Sc. DEGREE EXAIVITNATION, JAI{UARY zot4
(UC'--CCSS)

Core Course

Mathematics

MM IB O1_FOLINDATIONS OF MATHEMATICS

Time: Three Hours

(2010 Admission Onwards)

Part A (Objective Type Questions)
,4nswer all twelve questions.

Each bunch of fowr questians carries \ weightage.

Maximum: 30 Weightage

1. Findr andy if (y -2,2x+ 1)=(r -]-,y +2).

3. A={1,2,3,4}, R is a relation on A given by R={(1,1) (2,2)(2t,8)(a,2) (4,2)(4,.4)1. Is R
symmetric ?

4. What is thecardinality of the set {o, {o}, {o,{"}}} ?

5. If f:R+R, g:R-+Rbedefinedas/(3)=az , g(x)=x*4findgof@)

6. Fill in the blanks , nt = 

- 

(z -1) ! if n > 0.

7. If A = ,ra,bl, B = {4,5,6}, find the number of functions from A into B.

8. Write the converse of the statement p --, q.

9. Write the truth table for p -+ q.

10. What is the negation of the statement yx p (x).

11. State the rule of inference'Modus ponens,.

12. What is the truth value of the statement 3x(2x=3r) if the domain consists of'all integers.

( LZ x r/+= B weightage)

Turn over
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Answer all nrine questians
Each questian cami.es L weightage.

13, FindA x B and B x A ifA = ll,2l,B = la,bl.

n

L4. Let A; --{!,2,3....r}. Find U A,

15. Find floor tunction of (1) F. El @ g il.
16. Let A = !L,2,3, 4l f and g are two functions on A defined by

f = {(1,3) (2,1) (3,4) (4,3)}

g = {(1, 2\@,il(3,1) (4,1)} find f o g .

17. What is the negation of the statement

'There is an honest politician'. '

18. VFut is the truth value of 3x p (x) where p (x):r2 , 10 and the domiin consists of I,L,2,3,41.

19. Define Tautology. Show P A-Pis not a tautotory.

20. Give a proof by contra position'if n is an integer and 3n + 2 is odd, then n is odd'.

21. Which rule of inference is used in the following argument :

"Alice is a Mathematics major. Therefore Alice is either a Mathematics major or a Computer Science
' major".

(9x1=9weightage)

Part C (Stort Essay Questions)

Answer any five quest;ions.

3 Each question carries 2 weightages.

22. Show that the relatioir o = b (mod n) is an equivalence relation.

' 2x*3

24. Let f : R +R defined by f (x)=Zx-B show fis one-to-one and ontd.



D 53489

25. Show @ -+ r) n (9.-+ r) and (pv q) -+ r are logieally equivalent

26. Express the mathematical statement rrsing predicates, quantifiers and logical connectives.

'The product of two negative real numbers is positive'.

27. Translate the following quantifications into English statement if the domain consists of all real
numbers

' 3.r Vy (xy = y)'.

28. Construct a truth table for the compound proposition (p -+ g) n (-' p -+ q).

(5x2=l0weightage)

Part D (Essay (luestions)

Answer any two questians.
Each question carries 4 weightage.

29. Let f : A + B, g: B -+ C be two functions prove :

(a) Ifgolis one-to one then f is one-to-one.

(b), ,Ifgofis ontotheag'is'm*o, ,, ...

30. (a) Write the contra positive, inverse and converse of

'If it is rainy, then the pool will be closed'.

(b) Which rule of inference is used in the argument ?

If I go swimming, then I will stay in the sun too long. If I stay in the sun too long, then lwill
sunlurn. Therefore if I go swimming, then I will sunbum'.

31. (a) Showthat peq and (pnq')v(-pn-g) arelogicallyequivalent.

(b) Give a proof by contradiction to prove'if z is an integer and zB + 5 is odd, then z is even.

(2x4=8weightage)
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FIRST SEMESTER B.Sc. DEGREE EXAMINATION,
(CUCBCSS.U.G)

Core Course-Mathematics

MAT 18 OI-FOUNDATIONS OF MATTIEMATICS

Time : Three Hours Maximum: 80 Marks

" Part A

Answer all questians

1. If U= {L,2,....9},A={1,2,9,4,8 },8 ={4,5,6,2} show B\A=BnA".

2. Write DeMorgan's Laws for sets A and B.

3. Let R = {(1, c), (2, d),(S, o), (9, 6)r (3, d)} and

s = {(b, x),(b, z),(s, y),(d, z)} be two relations, find R.s.

4. Let A = {1, 2,3,4\ and R= {(1,1); (L,2),(2,L),(2,2),(3, 3), (4,4)\

antisymmetric?

be a relatioi ou A. Is'R

5.

6.

Let S ={L,2,3,....8,9}. Write a partition of S.

Give an example of a partial ordering felation on the set of real numbers.

7. Find

8. State sandwich theorem for limits.
,

- 2x+8
Find l,t ;-.x,-+6 O*+-l

Write the converse of the statement "ffit raining, then the home team wins".

What is the truth value of Vr p (r), wherep (r) is the stateme ntnxl< 10" and the domain consists

of positive integers not exceeding 4.

Show that Pv -rp is a tautolory.

(J2xt=12marks)

9.

10.

11.

L2,

*+3t.f
d

r -+-3 262 +4x + 3

Tur-'-furn over
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Part B

Answer any tine questions,

19. If A= {L,2,5,6}, B ={2,F,I}, C={1,9,8,2,9},find A<EB ar.rd A@C.

L4. Write the numbers of elements in the power set of the set {positive divisors of L2l.

15. LetA {1, 2},.B la,b,cl,C = lc,d} . Find (A x B) n (A x C) andA x (B n C). What is your obsenation
about the answers.

l-o r oltt
16. Let Mi =11 0 l lbethematrixrepresentationofarelation.Findthematrixrepresentationof

[ooo]
the relation RoR.

tt. Let the functions /andg be defined byf (r) = 2x + 1 andg (x\ = I - 2. Find the formula defining

the composite functions fog /.g and g.f .

I

18. Let f:R+B definedbV f @)=4*+S.Findafomulafor 1-r.

19. I-et Am = {m, 2m, \rn, . .. .} where m e P ; the positive multiples of m. Find As n Ag

zo. If JTrr #= 1, find ,Yn f t'l . . 
'

2L. Discuss the behaviour of f @)=d o"""r = 0.

22, Show that p + g and : Pu rl are logieally equivdent.

2g. Letp (r) be the statement nr eartspeak Russian". and let Q (r) be the statement'r knows computer
language C++". Express t,Le statement" there is a student at your school who cau speak Russiatr
and who knows C++" using quantifiers and logical connectives. Domain consists of all students in
your school

24. What is the negation of the statement "All Americans eat cheese burgers".

- (9x2=18marks)



V
ar,

'l

Part O

D 74866

Answer any slx qucstions.

25 Show that the relation x= y (mod,rn) is an equivalence relation on the set of integers ; n > l.

l-1 1

Let\ andR, berelations on a setArepresentedbymatrice, lut*, = | 
0 0

II

Ir1
Find the matrices thaf,represent (i) R1 n R2 ; (ii) Rt uRz ; (iii) Rt 0 Rz.

Let f:A+Band g :B -+c, prove if g 
" f is one-to one, than fis one-to-one.

S.h"p that the set Q of rational numbers is denuperabh.

Provett"t #3, f b)=4tf

ot [0111
1l*au*r=11 o ol
oJ Lo o 1-l

27.

29.

29.

80.

81.

82.

88.

P,rove (p * q) 
^ 

(p -+ r) is logically equivalent to p -+ (g,n r)

Translate the statement 3p (f. (p) n B (p)) + U L ("1) into English where F (pl i, iprintersp is out
of Benrice", B (p) is "printersp is busy, and L 0) is " printersjejislosf.

use De Morgan's Laws to ftrd the negation ofthe follonring statements :

(a) Jan is rich and busn . , ,

G) James walLs or takes a bus to college.

(6x6=80nrhrks)

Turn over
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Part D

Answer anY two questions.

84. Let R be an equivalence relation on a set S..[oJ denote equivalence clasi of a in S under R. Frove

the following : l

(a) for each o e S, a elal

(b) [o] = tbl if and only if (4, b) e R.

(c) If lal*[b] then [o] and tbl ere disjoint.
.f

35. (a) Let f :A-+B, g:B-+ C, hzC+D.Thenprove h"(g'0-ftl"g)of.

(b) Show the set of positive integers and set of even posilive integers have the same oardinality. l
l

laN^36 (a) Writ6 the converse, inverse and cantrapositive of the statement "If you drive more tt
400 miles, you will need to buy gasoline'.

i

(b) Constenc! a truth table for the compo'und preposition (p.rq) + P@ q. 
:

(2 x 10 = 20 marks)
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FrRST SEMESTER B.Sc. DEGREE EXAMINATTONiiiTNUeny 2013

(CCSS)

Mathematics

MM 18 OI_FOUNDATIONS OF MATHEMATICS

Time : Three Hours ' Mu*irrr,.rni : 30 Weightage

Anitler all questians.
. Each bunch of forur Questi,ons carries.l weightage.

1. If A={l,l,S} and B ={1,2,3},ttresymmetricdifference A(E B.

2. Fill up : A trA: ------=. ,

1:

B. Let A,={L 2,'3.,:11:' ff 
-

4. Let /:R+R;g:R=+Rdefinedby "F(*\=? ana S(x)=,r+4. Findgo/.

5. Define a countable set.

6. Give an example of a partition.of S if S = {1,

7; Is the statement2 + 2 = 3,a proposition ?

9. State which rule of infeience is used'in the following argument "It is below freezing and raining
/ now. Therefore it is below freezing".

10. Give -l sxample of a complete bipartite graph.

12. Define a regular grap[.
(L2xr/+=B weightage)

bs

2,3,

T

Turn over
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Part B (Short Answer Type Questions)

Answer all nine questions.
Each question caruies L weightage,

Ls. Let A= {1,2,3,+},n be the relation on A *:{(t,r)(r,Z) (z,t)(2,2)Q,l)(+,+)}. Is R

reflexive ? ' ..I//14. State De Morgan's laws.

15. Define equivalenge relation R on a set S.

16.IsidentityfunctiononasetAisonto.Justifyyour.ans'ver.

17. Define Fibonacci sequence.

18. Write the truth table for pv - p:,/' ,/
49. Express using predicates and quantifness. lThe pioduct of two negative real numbers is positive.

20. Draw all graphs on 1,2,3 points.

2L. Draw K+ *d Kn - V where V is a point of Kn. Identity Kn - V.

Part'C (Short Essay Questions)4ru v

Each questio*caties 2 weights:

22. Show that the relation x = y (mod 5) is an equivalence relation on Z.

23. Let f :A+B, g:B+C areinvertiblefunrctions.Show gof :A+C isinvertible.

r'25ShowthatpQqand(p-+q)n(q..p)arelo8rca1lyqduivalent.

- l( 't \ .\

where the domain consists of all real numbers.

27. Prove in any graph G the number of points of odd degree is even.

.28. Prove isomorphism preserves the degree of vertices.

(5;2=l0weightage)
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FtRsr SEMESTER B;sc" TIEIGRDE M, J.

(CCSS)

Mathematies-Core Course

MM 18 0X-FOUND#,TIONS ,OF MAIPHEI\,IATICS
Time: Three'Hours Ma:rimumWeightage: 30

Part A (Obiective Type eu.estions)
Answel oll twelve qweetions. Each bunch of folur questions carries I Weightage.

1. Find the number of subsets of ,the set A = lx I x is a dav of the week|.
2. If l/l = 24,lBl = 69 and lA uBl = 81, fintl l/ 11 Bl.
3. Find (z{ u B) n (A u Bc).
4. State the DeMorgan's lan, of sets.

(4xYr = I Weightage)

5. Deter,mine rvhether p - ((1,3), (2,r)) is anti-symmetric if .4 = {1,2,3,4).
6. I lovr, rirany functions can lre defined from a tjnite set A to a finite set B

with l,4l and l8l elements respectively?
7. Define characteristic function of a set A.

(wn"*.erthestatement;|1Do.notlitter,,'isapropositiorr?'

,/v9. Write'thc contrapositivc of thc, statcnrcr.rt p - q?

10. When will vou sav that two propositions;, and q are logicaily equivalent?
11. Give an exanrple of a propositiorrat function.
12. what is the truth value of thc quantification 3xQ(x) if e(r) denotes the

statement x = x * I and the.universe of cliscourse is the set of real
numbers?

Part B (Short Answer Type euestions).
Answer all nine questians.

Eaeh question carries I Weightage
13.If A = [?,b,c,d,d],8 = {a,b,d,t,g},C = {b,c,€,g,h}, find (A @C)\8.
14. Find.r and y, if (x + 2,4) = (S,Zx + y).
15' Check whetlrer the relation x ) / on tlre set of natural nurntrers is a6ti-

symrnctric?

(4xtA=lWeightage)

(4xYe = lWeightage)

Turn over
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16. Definc a recursive functiolr to obtain the successive terms of the Fibonacci
l

Serres.

17. State the converse of thc inrplicatiorr "lf it snows tonight, then I will stav at
home"

18. Show that -r(rp) ancl p n11' lsgically cquivalent.
19. Use quarrtifiers to express tlre following statement:

"Every studelt in this class knows to speak Hindi"
20. Determirre the truth value of the statement lxvy + 01(xy = 1) if the

universe of discourse of each variablc is the set of rcal numbers.

(9x1=gWeightage)

Part C (Short E q"y Questions).

Answer any frve questions. Each question carries 2 Weights.

21. Suppose R is a partiat order on a set A. Show that R-I is also a prartial order
on A.

22.Lel A be a'set of nonzero integers and tet = be the relation on A x A
defined as followq: (a,b) = (q,d) ryhenever.ad = bc.l'rove that = is an .

equivalence rela[ion. 
, 

,

23. Suppose G is a coltection of relations S on a set A- and let 'l' be the

intersection of the relationsS, i.e., I = o (S : S € G). Prove tlrat if every S

is transitive then'I is transitive.

24. Consicler th6 formu la f (x) = vz.

a., Find the largest interval D such that /: D -. R is a one-to-one

function.
b, Fincl the smattest target set'l'such that /: R - I is an onto function.

26. Prove that p r-+ g and.(pAg)V(rpA-rg) are logically.equivalent.

27. Determine whether 3xP(r)A3I0(r) and lr(P(x)AQ(x)) are logically

equivalent.

(5x2=l0Weightage)

Answer any turo OuestioTs.,pach questiary, corrics 4Wei.ghtage.

28. Consicler functions f t A ; Banct gt B - C.Prove the following:

a) lf/and I are one-to-one, tlren go f is one-to-one,

b) If/and g'are onto furrctions, tlren go/is an otlto furrction.

c) lt go I is one-to-one, then/ is one-to-one.

dl lt go f is onto, then g is onto.

{r/

1



{1 X--

29. Consider the following fivc relations:

1. Relatiolr s (less than or equal) on the set Z of integers.

2. Set inclusion G on a coltection Cof sets.

3. Relation I (perpendicular) on the set t. of lines in the plane.

4. Relation ll(parallel) on the set L of lines in the plane.

5. Retation I of clivisibility on the set P of positive integers.

Dctermine which of thc relations arc: (a) reflexivc, (b) s,vmmctric, (c) anti

symmetric, (d) transitivc.

30. Establish the following logicalequivalences where A is a proposition not

invotving any quantifiers.

a. (vrP(x)) V A c= vx(P(x) r/ 4;

b. (3rP(r)) Vt c=+ 3r(P(x) V/)
c. (vxP(x)) A I r=r Vx(p(r) A A)

d. (3rP(x)) A,4 <=+ 3r(P(x) A A)

D 2?1264

(2x4=SWeightage)
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FIRSIT SEMESTER B.So. DEGREE EXAMINATION'

. (cucBcss-uc)

Core Course (Mathe,matics)

MAT 18 OI-FOI'NDATIONS OF I\,IATHEI\4ATICS

,.- ' t.tn *
\g*'

fime: TtreeHours Maximum:80 Marks

Part A (Objective Type)

Answer all twelve questione.

1. Find the number of elements in the power set of {positive divisors of 6}.

2. tr'ind A O B for A = {1, 2,81 ,8 = (1, 2, 3}.

8. What is symmetric relation ?

4, Letlandgbefunctionsdefinedbvf@=?.x+ 1and8(r)= x2-zthen f og is:

5. Find the domain of the real valued function f (*)=Jffi.

6. What is the cardinal number of the set {O,{A},{@,{Alll ?

7. Check whether the functio n h G)= lrB l is even, odd or neither.

8. T'he graph of y = 12 is shifted 1 unit to the right and 4 units down. Write equation of the new

graph.

fina ,hfn 
sin(r-sinr)'

State the contrapositive of the implication :

"If it snows tonight, then I will stay at home.'

Define a Tautology.

What is the truth value of Vx p(x) wherep (r) is the statement " x2 < lO" and the,domain consists

of positive integers ?

(12x1=12marks)

9.

10.

11.

t2.
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Part B (Short Answer IVpe)

Answer ony niae qucstians.

",i-,S..&?dE

S = {(o, y),(b,r\,(c,y),(c,z)1.

15.

16.

If A = l!,21,8'E {o, b, c} and C = {c,d}, find (A x B) ^ (A x C).

Let R be the relation R = {(1, b), (2, a), (z,c)l aad s be.t}re relation-:.
Find'R" S.

tr'indr andjl if 0 - 2,2*r +L) = (r - L,y + 2).

Supposef : A -+ B is a constant function when will/ be :

(a) one-to-one ; (b) onto.

L7. Let A = la, bland B = lL, 2,g1, find the number offunctions ftrorrr- :

(a) AintoB;(b)BintoA.

18. Let f : IR + IR be defined by
if x>8
if -2s r <g
if r<-2.

23.

fgc-t
f (x)=l*, -,

[z*+a

Find (a) F(-t) ; (b) f,(2).

le. For the tunction f (x)={l ;;l*d,lg f @) orexplain whythey do nor 
""t-r.

4r-x220. Evaluate lim 

-
*_+a Z_Ji

2L.

22.

lf 2 - xz < S (*) < Zcos xfor all r, find 
rl.rp^ 

g(r).

Let p and g be the proposition "?he election is decided' and 'The votes have begn counted,
respectively. Express the compormd proposition -, qv (-., d nq) as an nnglish sente. nge

Show that - (p" q) and - p An e are logically equivalent.

Whatisthenegationofthesta.tement Vr(xz r") f l

(9x2=18marks)

24.
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Part C (Short Essay Tvpe)

! .4nswer dtuy 
'stx 

qu,estions.

25. Let Abe a setof non-zero integers, andlet - bea relation on A x Adefiued by (a,h) - (c,d)
whengver ad, = bc. prove that - is an equivalence retalion. '

26, Let A = !L,2,3, 41, consider ttre folowing relation B on .A.

R =.{(1, 1), (2, 2), (2,b), (3, 2), (4,2), (4, 4)1.

(a) Draw its directep graph ; (b) Find B2 = R o B.

27. consider the functibns /: A *F and / : B -+ c prove the following:
(a) ff f and g areone-to-one thenfog is one-to-one.
G) If f andg are onto functions theng ./is an onto filnction.

28, Let Rr rrrd R2 be relations on a set A represented by the matrix :

Find the matrix represen-ting (i) Rt uRz ; (ii) Rt 
^Rz.

29- Find the continuous exteusionto, = B of the function f (x)=H

fo c<o
Bo. t*t f (x)=lr^%*>0.

(a) Ooes r$. /(') exist ? Ifsowhatis it ? Ifnot, why not ?

(b) poes ,S f (f) e*st ! If so whcr is it ? ffnoti why not ?

(c) Uoe. ,Bs f(r) exist ? ffso what is it ? If not, whf not ?

lahsl
81. Find the latent roots and latent vectors of the matrix e = I o b ; I.

[oo;]
82. 

*Exprerl 
th9 statements'All lions are fie-rce','some lions do not drink coffee,, *some fierce creature

do not drink coffee" using predicates and quantifiers, assuming trr" ao*i" 
",i*rrG 

,r;i;r;;ffir.
g8.' Give aproof by contradiction of the theorem nlf 8 n +2 is odd, then z is odd,.

(6x5=80urarks)
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Part D (Essay Type)

Answer any tvto questions.

84, LetA =1L,2,8,4). Considertherelations RandS onAgivenbyR= {(1,1), (L,2),(2,9), (8,1),(8,8)};

Mo^o . (a\ M^.Find the matrices (a) Mn",s ; ft) Mn.,s ; (c) Mn"; (d) Mn"s ; (e) Ms,.

Show that pv (q 
^") 

and (pv q) ^(pt r) are logically equivalent.

(2 x 10 = 20 marks)


