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FIRST SEMESTER B.A./B.Sc. DEGREE EXAMINATION, NOVEMEER 2019

10.

11.

12.

{CUCBCSS—UQG)
Mathematics )
MAT 1B 01—FOUNDATIONS OF MATHEMATICS
: Three Hours _ Maximum : 80 Marks

Part A (Objective Type)

Answer all twelve questions.
Each question carries 1 mark.

1 <
At what points are the function f(x)= s ?" continuous ?

Define an equivalence relation.

Find n (A xB) for thesets A={1,2}and B={a,b,c}.

‘Let f:R—R bedefined by £ (x)=x+2x. Find f o f(2).

1
Find the domain of the function (%)= s

The graph of y = %2 is shifted 2 uﬁts'le& and 2 units;up, write the equatidn 'for the new graph.
Let S={1,2,3}. Find the numEer of elements of power set of S.

Find tﬁe‘humber of constant functions from A into B.

Transiate:t'hese statement “Vx (C (x) » F (x))” into Englisﬁ, where C(x) is “x is a comedian” and
F(x) is “x is fungy” and the demain consists of all people.

Consider the sets A ={1,2,3,4} and B={3,4,5,6,7}.Find A ®B.

IfAcBand A~B=A,then AUB=........

Suppose f: A — B is a constant function. When will f be one-te one ?
(12 x 1 = 12 marks)

Turn over



13.

14.
15.

16.

18.

19.

20.

21.

22.

23.

‘Find xand yif (y-2 25 +1)=(x~ 1,5 +2).

9 ' D 73128

Part B (Short Answer Type)

Answer any nine questions.
Each question carries 2 marks.

iy 32
Evaluate 17 =g~

Check whether the function f (x)=x? -2 is bijective.

Let P (x) denote the statement “x > 3.” What are the truthiv'ahlles of P(4)and P @)?

17. Let A={a,b,c}and B={1,2,3,4]}. Find the number of functions from :

(a) AintoB;(b)Binto A.
Let X ={L, 2,3, 4}. Determine whether the relation {(23), (1, 4), (1), (3,2), (4,4)} fromX toX is

a function.

If lim f(x )-l,ﬁnd hm f(x)and lim f(x)?

x-2 x x=>-2 X

| | x* -9 . '
Define f (3) in a way that extends f (x)= 3 to be continuous at x=3.

x° -1, x<3;

, continuous at every x ?
ax, x23; Ot Ty

For what vales of a is f(x)= {

Consider the functions f (x) x?> +3x+1and g (x)=2x-3. Fmd aformula deﬁnmg the oompos1t10n

’vfunctlon @ fog; (b) gof.

Prove (AxB)n(AxC)=Ax(B nC).



24.

25.

1 26.

27.

~J

29..

30.

31.

32.
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Give examples of relations R on A ={1,2, 3} having the' stated property :
(a) R is both symmetric and antisymmetric ;

(b) Ris neither symmetric nor antisymmetric. v

| | (9 x 2 = 18 marks)

Part C (Short Essay Type)

Answer any six questions.
Each question carries 5 marks.

lim ,/2+h-—~/§ ‘

E.md k>0 h-

Let V={1,2,3,4} and let £ ={(1,3),(2,1), (3,4).(4,3)} and £ ={(1, 2),(2 3), (3, 1), (4, 1)}. Find :

(@ fog;®) gof ; () fof.
Show that (p Aq)->(pv q) is a tautology.
Show that ™(p A ¢)and ~p v~ g are logically equivalent.

Let R be the relation on positive integers defined by the equation x+3y=12:
(a) Wnte R as a set of ordered pairs.
(b) Find : (i) Domain of R ; (ii) Range of R ; (i) R"1.
kc) Find the composition relation RoR.

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

that is, T=n(S:8 (). Prove that if every S is transitive, then T is transitive.

'Use quantifiers-and predicates to express the fact that xh._ﬂ f (=) does not exist.

Prove that a function f :A — B is invertible if and only if f is objective.

Turn over
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23. Let A={1,2,3},B={a,b,c},C={x, y,2}. Consider the following relation R from A to B relation S

from B to C:R={(1,8),(2, a),{2,c)}and S= {(a,5), (b, x),(c, ¥). (s, z)}.
(a) Find the composition relation R o S.

(b) Find the matrices Mg, Mg and Mg.g of the respective relations R,SandRoS; and
~ compare MR. S to the product Mg Mg.
, - "(6 x5 = 30 marks)
Part D (Essay Type) |

Answer any two queétions.

= 1——x2., Osx<1;
34. Let f(x)=31 dExeD ..
2, x—2

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

(b) At what points c, if any, does lim f (%) exist ?

(c) At what points does énly the left-hand limit exists ?
(d) At what points does only the rigl%g-hand limit exists ?
35. Letb $={1,2,3,..,19,20}.Let = be the equivalence relation on S defined by congruence
medulo 7. '
(a) Find the quotient set S/ =.
(b) Find a system of equivalence class representatives consisting of e'vex'x integers.
36. Prove that “If n is a positive integer, then n is odd if and onfy if n2 is odd.

(2 x 10 = 20 marks)
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FIRST SEMESTER B.Sc. DEGREE EXAMINATION, NOVEMBER 2018
(CUCBCSS-UG)
‘ Care Course (Mathematics)
MAT 1B 01—FOUNDATIONS OF MATHEMATICS
Time : Three Hours " Maximum : 80 Marks
' Part A (Objective Type)

Answer all twelve questions.

1. Find the number of elements in the power set of {positive divisors of 6}.
2. Find A@B forA=(1,2,8},B=1{1, 2, 3}.
3. What is symmetric relation ?

4. Let fand g be functions defined by f(x) =2x + 1 and g (x) = x2—2then fog is:

5, F‘ind the domain of the real valued funetion f(x)= \[25 -x2.

6, What is the cardinal number of the set {Q, {2}, {2, {Q}}} ?

7. Check whether the function 4 (t) = |£3] is even, odd or neither.
8. The graph of y = x2 is shifted 1 unit to the right and 4 units down. Write equation of the new
graph. ‘

9. Find xh_1>nm sin(x —sinx).

10. State the contrapositive of the implication :
~ “If it snows tonight, then I will stay at home.”
11. Define a Tautology.

 12. What is the truth value of Vx p(x) where p (x) is the statement “x2 < 10 ” and the domain consists
of positive integers ?

(12 x 1 = 12 marks)

Turn over
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15.
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18.

19.

20.

21.

22.

23.

24.

-
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Part B (Short Answer Type)

Answer any nine questions.

If A={1,2},B={a,d,c}and C = {c,d}, find (A x B) N (A x C).

D 52725

Let R be the relation R = {(l, b), (2, a), (2, ¢)} and S be the relation S = {(a, ¥), (b, ), (c, ), (c, 2)}.

Find R- S.

Findxandyif(y-2,2c +) = (x - 1,y +2).

Suppose f: A — B is a constant function when will f be :

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

Let A = {a, b} and B = {1, 2, 3}, find the humber of functions from :
(a) Ainto B ; (b) B into A.

3x-1 if x>8

Let f:R—>R bedefined by f(x)={x2-2 if-25x<8
2x+3 if x<-2.

Find (a) f (-1) ; (b) £(2).

0 x<0

For the function f(x)= find lim f(x) or explain why they do not exist.
1 x=20 x>0

dx - x2
li .
Evaluate xl_I)Ii 2-Jx

If 2-x% <g(x)< 2cosx for all x, find lim0 g(x).
x>

Let p and g be the proposition “The election is decided” and “The votes have beén counted”

respectively. Express the compound proposition —gv (- pAgq) as an English sentence.

Show that —(pvq)and - pA—gq are logically equivalent.

What is the negation of the statement Vx(xz > x) ?

(9 x 2 = 18 marks)
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28.

29.

30.
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Part C (Short Essay Type)

Answer any six questions.

Let A be 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.

Let A = {1, 2, 3, 4}, consider the following relation R on A.
R=1{1,1),@22),Q,3),@3,2), 4 2), 4 ).

(a) Draw its directed graph ; (b) Find R”Z=R . R.

Consider the functions f:A->Bandf: B — C prove the following :

(a) If fand g are one-to-one then f. g is one-to-one*
(b) If fand g are onto functions then g - fis an onto function.
Let R, and R, be relations on a set A represented by the matrix :

101 101
Mg =|1 0 Ofand Mg =(0 1 1|
010 100
Find the matrix representing (i) R; UR, ; (ii) R; nR,.

%2 -9
x-3°

Find the continuous extension to x = 3 of the function f(x)=

0 x<0
sin% x>0.

(a) Does xl_if& F (%) exist ? If so what is it ? If not, why not ?

Let f(x)={

(b) Does xlin}). f (x) exist ? If so what is it ? If not, why not ?

(c) Does 1 F(%) exist ? If so what is it ? If not, why not ?

Find the latent roots and latent vectors of the matrix A =

o O Q
o o >
o o

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.

Give a proof by contradiction of the theorem “If 8 n + 2 is odd, then n is odd”.
(6 x 5 = 30 marks)

Turn over
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LetA= 1,2 3!;4} Conszder th
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{(1 1), (1:2)» (%33) (3,1), 3,3)} ;

@x 10"; 20 marks)

ey ot bl
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Mathematics
MAT 1B 01—FOUNDATIONS OF M'ATHEMATICVS,

Time : Three Hours , e & ' Maximum : 80 Marks

10.
11,

12.

. Find hm

Part A (Objective Type)

. Answer all twelve questions.
Each question carries 1 mark.

Find the number of elements in the pewer set of {days of ‘the week}.

'Find A—B for the sets A = {1, 2, 3,4}, B=1(3,4,5,6, 7) i

 Give an example of r‘elatidn, RonA-= {1, 2, 8} which is transitive but R U R-1! is not transitive.

Let f:R —> R be defined by f(x) = x2 + 2x. Then ‘(fof)(2) ive

- Find the domain of the realvalued function f (x)= % =2 4

. Define a denumerable set..

If the graph of a functlon is symmetnc about the origin, then the function is an ———. :

. The graph of y = x2 is shifted 2 units to the left and 2 units up, write the equation of the new

graph.

%% -1
x—)lxl

Write the negation of “This is a boring course”.

What is the truth value of ‘é‘x (x2 = x) if the domain consists of all real ,numbers..

: State which rule of inference is the basis of the argument “It is below freezmg now Thcrefore itis

either below freezing or rammg now”.
: (_12 x 1 =12 marks)

" “Turn over
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20.
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Part B (Short Answer Type )

Answer any nine questions.
Each question carries 2 marks.

IfA={a,bc, d}and B={y,z}. Find Ax B and B x A.

Let R be a relation on A = {1, 2, 3} defined by R = {(1, 1), (1,2, 2 8,6, 13 2)}.
Find R¢ and RL.

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

Let S = {1, 0, 2, 5} find f (S) where f (x)= [—z—]

9x—3

Find the ihverse of the function f (x)= ==

Let the functions f and g be defined by f (x) = x2+8x+1andg (x) =2« _3.Find(a) fog. ;and
M) gof. ‘ :

: ' 0 x<0 ' = : : :
For the function f (x)= find :}I—I»no f (%) or explain why they do not exist.

in
si % x>q

2

x* +x—2

Evaluate im —5 .
x—>1 xf—-x

; ' . 2f(x)—-g(x
If lim f(x)=1 and lim g(x)=-5 find lim ——L)——%’/l
i 150 x>0 x>0 (f(x)+7')3
Determine whether these-biconditions are true or false :
(@) 2+2=4ifandonlyifl+1=2.
(b) 0> 1ifandonlyif2>1.

- Compare the terms Tautology and Contradiction.

Show that —(p Vv g¢) and —p A —q are logically equivalent. - :
(9 x 2 = 18 marks)



25.

26.

217.

28.

- 29.

30.
31.
32.

33.

3

Part C (Short Essay Type)

Answer any six questions.
Each question carries 5 marks.

Let R, and R, be relations on a set A represented by the matrices :

1 01 1 01
MR1= 1 0_ 0 andMR2= 011 :
010 ' 1°0 0

Find the matrices representing :

@ BBy s . 4D RaR -

C 33293

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

isT = N{S|Se&}. Prove that if S is transitive, then T is transitive.

Let R be the relation on P defined by the equation x + 8y = 12.
(a) Write R as a set of ordered pairs.

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

2

Find the continuous extension to x = 2 of the function f (x) = ;

Show that if lim | £ (x)|=0 then lim |f (x)|=0.
x>cC x—=c

Show that Vx (P(x) A Q(x)) and Vx P (x) A Vx Q(x) are logically equivalent.

Show that the hypothesis (p A q) vr and r — s imply the conclusion p Vv s.

Prove that “If n is an integer and n? is odd then n is odd”. s

X=+X —

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

6

L amow s

(6 x 5 = 30 marks)

Turn over
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' Part D (Essay Type)

3
Answer any two questions.
Each question carries 10 marks.

- 34. Consnder the followmg five relatlons on the setA {1,2,3,4}: ;
R, =11, 1) @1, 2), (2, 3, 3), (4, 1) ; R, =1(1,1), (1, 2), (2,1),(22), 3, 3), 4, 1} ;
R3 ={(1, 3),(2, 1)} ; R, = &, empty relation ; R5—A x-A. ’

Determine which of the relations are :

(a) Reflexive. ’ (b) Symmetric.
(c) Antisymmetric. : . (d) Transitive.
3—x x<2

35. t =
e f(x) - 1 x>2

(a) Find lim f(x)and lim f(z).

(b) "Does lim2 f (x) exist 2 If so.ﬁvhat is it ? If not, why not ?
x> - :
/ ; t

= /
() Find lim_f(x)and lim f (3).

d) qus xh:ﬂ f(x) exist ? If so what is it ? If not, why nqt ?
- : / "
36. Show that pv(gAr) and (pvg)a (p v r) are logically equivalent. :
' . (2 x 10 = 20 marks)
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Core Cpurse—Mathematics

MAT 1B701—FOU‘NDATIONS OF MATHEMATICS

Three Hours : : Maximum : 80 Marks
Section A
Answer all questions.
Each question carries 1 mark.
Find symmetric difference of the sets A={12, 3,4, 5}; B={4,5,6,7}.

. Find AxB if A={x,} and B={1,2,3}.

= 'Deﬁne a symmetric relation on a set:, A.

Let f:R R be defined by f (x)=2x — 3. Find a formula for £~ (x).
Represent the relation R = {(1,1), (1, 2) (1, 3) (3, 4)} on {L,2,3,4} using a matrix.

Let f:R—>R and g:R—>R defined by f (x)=2* and g (x)=2x+9 find fog ().

Give an example of a function which is continuous at every value of x.

. T 2 +x—2
. Find ol
Discuss the behaviour of f (x) — nearx =0.
Write the converse of the statement ‘If the home team wins, then it is raining’.

Write the truth table for the propos1t10n pPeq.

What is the truth value of 3x p(x) where p(x)is the statement ‘x? > 16’ and the domaln cons1sts

of positive integers not exceeding 4. e
(12 x 1 = 12 marks)

>

Turn over
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19.
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22.
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26.

27

<
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Section B

Answer all questions.
Each question carries 2 marks.

Determine the powér set P(A) of A= (@b, ¢, d).

Let S=(1,2.3,....9). Writea partition of S.

Let R={(1,3) (1,4)(3,2)(8 3) (3, 4)} be a relation on A={1,2,8,4}. Find R-R.

Let f:A—>B, g:B—> C be two functions prove if fand g are one-to-one, then the composition
gof is one-to-one.

Define a countable set and give an example.

Write down the conditions for a function f (x) is continuous at x =¢.

State the Sandwich theorem.
Write the negation of the statement :
«There is an honest politician”.

Write De Morgan’s laws of propositions. _
v 7 (9 x 2 = 18 marks)
" Section C '

Answer any six questions.
Each question carries 5 marks.

Show @ =b (mod 5) is an equivalence relation on the set of all integers.
Let A={1,2}, B={a,b,¢}, C={c,d}. Find (AxB)(AxC) and Ax(BNC).
Let f:A—B,g:B—>C, h:C—D.Prove (fog)oh=F-(g°k).

Let A={a,b} and B= {1,2,3}. Find the number of functions (1) from A into B ; (2) from B into A.

Prove that- lim f(x) =4 if
Cx—>2

f(x)={x2’ x#2

i  x=2
At what poiﬁts the function

—3x is continuous.

5 1
x-2




- 28,

29.

30.

31.

32.

33.

3 e D 13791

Write the converse, contrapositive and inverse of the conditional statement “If it snows today,
I will ski tomorrow”. ' '

Coristruct a tenth table for the compound proposition (p v q) ® (p A q).

Show that pv (gAr) and (pvg)A ( p vr) are logically equivalent; ‘

(a)

(b)

(a)

(b)
(a)

(b)

(c)

(6 x 5 = 30 marks)
Section D
“Answer any two questioﬁs.
Each question carries 10 marks.

Let A={a,b,c,d}. Give a relation on A which is (1) Reflexive ; (2) Symmetric ;
(8) Antisymmetric.

Define partlal ordering relatlon on a set S. Show that the relation < on the set R of real
numbers is a partial ordering. '

Prove that a function f:A — B us inirertible iff f is one-to-one and onto.

Deﬁne recursively defined functions and glve an example.

Translate into logical expression using predicates and quantifiers. “Someone in your class has
visited Mexico”. Domain consists of all students in your class.

>

Show p<>q and (p—> q) A(g— p) are logically equivalent.

Write the negation of the statement :

‘All Americans eat cheeseburgers’. ' -
= (2 x 10 = 20 marks)
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’ Section A
Answer all twelve questions.
: x® +3x-10
1. ‘Evaluate xkt_ S

Ccosx

2. At what points are the function ¥ = continuous ?

3. Find the slope of f(x)=22+1 at (3, 7).
4. Find the derivative of y = x2 using the definition of derivative.

| - N
5. Find the second derivative of ¥Y=_""73"5".
: 3x° 2x°

6. How fast does the area of a circle change with respect to the diameter when the diameter is 8 m ?

3_a.2
7. Find the critical points of f(x) = Zi_é_3_x_ .
8. Graph the parabola y = x2.

2x+3
x>0 bx+T7"

‘9. Find

10. Evalugte the sum of the first 20 cubes.
"11. State the mean value theorem for definite integrals.
12. Find the intersection points of f(x)=2- x? and g(x)=-x. , >

(12 x 1 = 12 marks)

Turn over
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14.

15.

16.

17.

18.

19

20.

21.
22,

23.

24,
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Section B

Answer all nine questions.

If V5-242 _<.f'(x)‘S\/rS'—sz,—Istl{ﬁnd b Flx),

2 .
Prove that Lt f(x)=1 if f(x)= {x a2l
x—>1 dy x=1

Suppose - Lt f(x) =5 and Lt g(x)=-2. Find :
X=c

X—>cC -

. Flx
@) in)tc[f(x)+3g(x)] ;and (i) focf—(ac)E“;(;icj' :

1
x2—1) (x2+x+1)'

Find the derivative of ¥ = (

Find the equation of the tangent to the curve y =x¥-4x+1at(2,1).

iR Ay

8x2
Find Lt .
x—>0cosx~1

Find the linearization of f(x)=x%-x atx=1.

Graph the function ¥ = RO

Find the area of the region enclosed by y = 2 ~ 2 and y=2. b
Find the function f(x) whose derivative is sin x and whose graph passes through (0, 2).

Find the derivatives of all orders of y = x%20‘ !

State both parts of the fundamental theorem of calculus. 4

Section C

Answer any six questions.

Show that y =sin (%) has no limit point as x approaches zero from either side. Also sketch the

//j;raxgh of this function.

(9 x 2 =18 marks)
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27.

28.

29.
30.

31.

32.

33.

- 34.

35.

(ii) by differentiating the integral directly.

(i) Evaluate

3 ' : D 74380

Lt x—"l
Eyaluate i1z e3-2"

The curve y = ax® +bx+c passes through (1, 2) and is tangent to y = x at the origin. Find a, b, c.

State and prove the product rule for derivatives. Use it to find the derivative of ¥ =(x2 +1) (x3 +3).

2
-3 . " o
Find the intervals on which f(x) = i R # 2 isincreasing and decreasing. Identify local extrema

if they exist.

Define average value of an integrable function over a closed interval. Find the average value
of f(x) =—3x2—1 on [0,1]. where in the given interval does f (x) assume its average value.

Show that Lt (1""‘)%‘ =€
x>0+

An object is dropped‘ from the top of a 100 m high tower. Its height above ground after ‘¢’ seconds
is (100 — 4.9 ¢2) m. How fast is it falling 2 seconds after it is dropped ?

Jx

o i : : '
Find the derivative T I cost dt by (i) evaluating the integral and differentiating the result ; and
y 0 : '

(6 X 5 = 30 marks)
Section D

Answer any two questions.

(i) Find the afea of the region enclosed by the curves: # + 4y2 =4 and x+ y4 =1 for x>0.

- (ii) Find the volume of the solid generated by revolving the region bounded byy=x2,y=0,x=2

about the x-axis. _ ,
(i) Graph the function y = x* —443 +10 by finding the first and second derivative.

x2

Lt ——
x—>0In(secx)"

.4 : . .
G Evalunte kzl coskn .

Turn over



3-x,x<2
36. (i) Let f(x)= _32£+1’x>2.Fmd:

i Lt f(x)and . £t2_f(x) .

x—> 2+

(b) Does Lt f (x)exist ? why or why not ?
x>
(G) : £t4_f(x) and - £t4+f(x) -

{d) Does . (%) exist ? Why or why not ? .

x—4

(ii) Show that the liney = mx + b is its own tangent at any point (xo,mxo + b) :

(2 x 10 = 20 marks)
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MM 1B 01—FOUNDATIONS OF MATHEMATICS

(2010 Admission onwards)

. Time : Three Hours

Part A

Answer all twelve questions.
Each bunch of four questions carries 1 wezghtage

If R={(10) (2 d)(3,0)} and S={(a,z2),(d, 2), (e, 5)} find Rg.

Maximum : 30 Weightage

Let A={(1,2,3,4)} and R be a relation on A given by R ={(1,3)(1,4)(3,2)(3,3),(3,4)} Find

matrix representation My, of R.

What is the cardinality of the set {{a},, {a, b}}

If A; = {/\,/\+1 A+2...} . Find UA
A=1
f:R>R, g:R >R be defined as
f@)=x2 gx)=x+4 find fog @,
3x-1 if x>38

If f={x?-2 if —2<x <3
2x+3 if x<-2

find £ (2).

7. Define characteristic function of A.)

10.

What is the inverse of p — q.
Whether the statement ‘x + y = 2’ a proposition ?

State the rule of inference ‘simplification rule’.

Turn over -



13.
14.
15.

16.
1
18.
19.
20.

21.

22.
23.
24.

25.

26.
97,

11.
12.

2 D 73679

P (x) is the statement ‘ x= x2°. 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’.
(12 x % = 3 weightage)
Part B

Answer all nine questions.
Each question carries 1 weightage. -

Find Ax B if A={a,b,c} B ={x.9.

If A={0,24,6,8,10}, B={0,1,2,3,4,5,6} and C=1{4,5,6,7,8,9,10} find (ANB)uUC.

‘Find 26 (mod 7) and 25 (mod 5).

Let A={1,2,3, 4} and f is defined on Aby = {(1, 3)(2,1)(3,4) (4, 3)} Find fof.
Write the De Morgain’s laws of propositions. |
Write the truth table for biconditional statement p—>q.

Define tautology. Show pv—-p isa tautology.

Let Q (x) be the statement ¢ + 1> 2x". If the domain consists of integers what is the truth value of

VxQ(x)?
Whlch rule of inference is used in the following argument ?

Jerry is a mathematics major and-computer science major. Therefore Jerry is a mathematics major.
(9 x 1 =9 weightage)
Part C

Answer any five questions.
Each question carries 2 wezghtage

Show that the relation a =b (mod 5) is an equivalence relation.

Let f:R—>R defined by f(x)=2x+4 showfis one-one and onto.

x—-2
x=-3°

Fmd a formula for the inverse g~ of the functlon f (x) s

Show (p—>q)v(g—r) and (p A q) - r are logically equivalent.

Construct a truth table for the statement [ pa(p— q)] —4q.

Express the mathematical statement using predicates, quantifiers and logical connectives.

“The difference of a real number and itself is zero’




28.

29.

30.

31.

3 ' D 73679

Translate the following quantifications into Enghsh statement if the domain consists of all real
number ‘Vx‘v’y((x<0)/\ (y<0)) — xy >0))’

)

(i)

()

(ii)
(a)

(b)

~

(5 x 2 = 10 weightage)
Part D

Answer any two questions.
Each question carries 4 weightage.

If f:A->B,g:B —)C and if f and g are one-to-one, prove that the composition gof is
one-to-one.
If f and g and onto, then prove gof is onto function,

Write the converse, inverse and contra positive of the conditional statement ‘If it snows, then
I will stay at home’. :

Use truth table to verify absorption laws p v (pAg)=p and pPA(pvg)=p.

Prove that the following statements are equivalent :
(i) nis even.
(i1) n-1is odd.
(iii) n?is even.

Give a counter example to show that the statement “Every positivé intege‘rs is the sum of the
squares of two integers” is false. :

(2 x A= 8 weightage)
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10.

11.

12,

Part A (Objective Type Questions)

Answer all twelve questions.
Each bunch of four questions carries 1 weightage.

Findxandyif (y-2,2x+D=(x-1, y+2).
Find R1if R={(1, y)(1, 2), (3, y)} .

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

What is the cardinality of the set {a, {a}, {a, {a}}} 2

Iff:R>R, g:R->R bedefinedas f(x)=2% , g(x)=x+4 find gof (x).
Fill in the blanks , n! = —— (n -1) ! if n > 0.
If A={a,b}, B={4,5,6}, find the number of functions from A into B.

Write the converse of the statement p — q.

Write the truth table for p — q.

What is the negation of the statement Vx p (x).

_State the rule of inference ‘Modus ponens’.

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

(12 x ¥4 = 3 weightage)

Turn over



13.

- 14.

15.

16.

17

18.

s
20.
21.

22.

23.

24.

2 D 53489
Part B (Short Answer Type Questions)

Answer all nine questions .
~ Each question carries 1 weightage.

Find Ax B and B x Aif A = (1, 2}, B = {a,b).
n

Let A; ={1,2,3....i}. Find .UlAi-
i=

Find floor function of (1) [7- 5| (2) |-2- 5l.

Let A={1, 2, 3, 4} f and g are two functions on A defined by

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

g={1,2(2,33,1)4,1)} find fog.

What is the negation of the statement

_ ‘There is an honest politician’.
What is the truth value of 3x p (x) where p(x): x2 >10 and the domainvconsists of {1, 2, 3,4}.

Define Tautology. Show p A = pis not a tautology.
Give a proof by contra position ‘if n is an integer and 3n + 2 is odd, then n is odd’.
Which rule of inference is used in the following argument :

“Alice is a Mathematics major. Therefore Alice is either a Mathematics major ora Computer Science
major”, :
- (9 x 1 =9 weightage)
Part C (Short Essay Questions)

Answer any five questions.
Each question carries 2 weightages.

-

Show that the_relatioh a=b(mod n) is an equivalence relation.

2x -3

"Find a formula for ir?verse of & (x) = B2

Let f:R >R defined by f (x) =2x-3 show fis one-to-one and onto.



25.

26.

27.

28.

29.

30.

-31.
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Show (p —>r)alg—>r)and (pvg) > r are logically equivalent.
Express the mathematical statement using predicates, quantifiers and logical connectives.
‘The product of two negative real numbers is positive’.

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

‘3xVy(xy=y)
Construct a truth table for the compound proposition @ - g) A (- p > q).

(6 x 2 = 10 weightage)
Part D (Essay Questions)

Answer any two questions.
Each question carries 4 weightage.

Let f:A -5 B, g:B — C be two functions prove :
(a) If gof is one-to one then f is one-to-one.
(b) if gof is onto then g is onto.
(a) Write the contra positive, in;'erse and converse of
‘Ifit is rainj, 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 I. will
sunburn. Therefore if I go swimming, then I will sunburn’.

(a) Show that p<«<>q and (p A g¢) v(= p A—q) are logically equivalent.

(b) Give a proof by contradiction to prove ‘if n is an intéger and n3 + 5 is odd, then n is even.

(2 x 4 = 8 weightage)
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Time : Three Hours ' Maximum : 80 Marks
' Part A

Answer all questions
1. fU={1,2,....9},A={1,2,3,4,5},B={4,5,6,7} show B\A=BANA".
2. Write DeMorgan’s Laws for sets A and B.

3. Let R={(,a),2 d, 3, a),@b)@3 d)} and
S= {6, x), (b, 2), (c, ), (d, 2)} be two relations, find RoS.

4. Let A={1,2,8,4}and R={(1,1),(1,2),(2,1),(2,2),(3,3),(4,4)} be a relation on A. Is- R |
antisymmetric ? ’

5. Let $={1,2,3,....8,9}. Write a partition of S.
6. Give an exaxﬁple of a partial ordering relation on the set of real numbers.

x+3

L _____
7. Fmd x—>-3 x +4x+3

8. State sandwich theoi'em for limits.

2x+3
§ Lt
9. Find x>0 Dx+T"

10. Write the converse of the statement “If it raining, then the home team wins”.

11. Whati is the truth value of Vx p (x), where p (x) is the statement “x2 < 10” and the domain consists
of positive integers not exceeding 4.

12. Show that pv — p is a tautology.

(12 x 1 = 12 marks)

G
‘urn over
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Gle.= [l:-l3 o Part B
Ay b= /\J/ 7 3 Answer any nine questions.
13. If A={12,5,6}, B=(2,5,7)},C={L8,5,7,9) find A®B and A®C.

14.
15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

Write the numbers of elements in the power set of the set {positive divisors of 12}.

Let A{1, 2},_3 {a,b,c}, C={c,d}.Find (A x B) n (A x C) and A x (B n C). What is your obéervation
about the answers.

010

Let Mg =|1 0 1/ be the matrix representation of a relation. Find the matrix representation of
0 00O

the relation RoR.

Let the functions f and g be defined by f (x) = 2x + 1 and g (x) = x2 — 2. Find the formula defining

the composite functions fog fogand gof.

¥

Let f:R—R defined by f (x)=4x+5. Find a formula for f -1

Let A,, ={m,2m,3m,....} where m e P ; the positive multiples of m. Find Az N A,

¢ lim £2=8

53 ]
=1 lim f(x)
Sim =1, fina 27, F ),

Discuss the behaviour of f (x)= iz near x = 0.
. ‘

Show that p — ¢ and = pVv g are logically equivalent.

Let p (x) be the statement “x can speak Russian”. and let Q (x) be the statement “x knows computer
language C++”. Express the statement” there is a student at your school who can speak Russian
and who knows C++” using quantifiers and logical connectives. Domain consists of all students in
your school. '

What is the negation of the statement “All‘Americans_éat cheese burgers”.

(9 x 2 = 18 marks)
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26.

27.
28.

29.

30.

31.
32.

33.
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Part C

Answer any six questions.

Show that the relation x=y (modm) is an equivalence relation on the set of integers ; m > 1.

il1o0 011
Let R, and R, be relations on a set A represented by matrices Mg, =|0 0 1|and Mg, ; g (1)
_ 110

Find the matrices that represent () R; N Ry ; (ii) By UR, ; (iii) Ry OR,.
Let f :A;>B and g:B > C, prove if gof isone-to one, than fis one-to-one.
Show that the set Q of rational numbers is denumerable.

Discuss the continuity of f (x)=| x |
Prove that xh_rfz f(x)=4if

[a? ifxx2
f(x){l ifx= 2 , /

Prove ( p —q) A(p > ) is logically equivalent to p—(q A r)

'Translate the statement 3p (F (p) A B (p)) - 3j L (j) into English where F (p) is “printers p is out

of service”, B (p) is “printers p is busy” and L (j) is  printers j e J is‘ lost”.
Use De Morgan’s Laws to find the negation of the following statements :
(a) Jan is rich and busy.

(b) James walks or takes a bus to college.

(6 x 5 = 30 marks)

Turn over
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Part D

Answer any two questions.

34. Let R be an equivalence relation on a set S. [a] denote equivalence class ofa in S under R. Prove
the following :

(a) foreach aeS, aclal
() [a]=[0] if and only if (a, b) <R.
(¢) If [a] #[b] then [a] and [b] are disjoint.

35. (a) Let f:A—>B, g:B—>C, h:C—D.Then prove ho(gof)=(hog)of.

(b) Show the set of positive integers and set of even positive integers have the same cardinality.

36 (a) Write the converse, inverse and éantrapositive of the statement “If you drive more than
400 miles, you will need to buy gasoline’.

(b) Constenct a truth table for the compound preposition (pvg) > p@gq.

(2 x 10 = 20 marks)
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‘Mathematics :
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: * Part A (ObJectlve Type Questions) =
Answer all questions.
- Each bunch of four questions carries 1 weightage.
1. IfA= { l, 3, 5} and B= {l, 2 3} ,the symmetric difference A ® B.
2. Fillup: AOAS .
3. Let A;={1,2,3...7} find nlAi S
: - ' i=
4. Let f:R >R ; g:R — R defined by f(x)Q—-x2 and g(x)=x+4. Find gof.
5. Define a countable set. -
[
!
’i 6. lee an example ofa part1t1on of S if S {1 2.3 4}
s 2 Is the statement 2+2=3,a proposmon 2 w{;"
~ ¥8. What is the converse of the statement p —> g.
9. State wh1ch rule of inference is used in the following argument “lt is below freezmg and ralmng
" now. Therefore it is below freezing”. ' ‘
10 Give an example of a complete b1part1te graph.
11. Draw Petersen Graph
12.

_ D_eﬁne a regular graph.r

(12 x % =3 ‘weightage)

Turn over



13.
14,
15

16.

17
18.

20.
21.

22.
23.

24.

 25.

2.
.28:

Find a formula for inverse of fif f (x ) = 7

2 : y o .. D 32464
Part B (Short Answer Type Questions) -

Answer all nine questiorié
Each question carries 1 weightage.

Let A'=_'{1, 2,3,4}.R be the relation on A R={(L1)(1, 2)(2 1)(2 2)3, 3)(4 4)}. Is R
reflexive ? .

State De Morganés laws.

Define equivalence relation R on a set S.

Is identity function on a set A is onto. J ustlfy your answer.

Define F1b0nacc1 sequence.

‘Write the truth table for py=p.

Express using predicates and quantifness. ‘The pi'oduct of two negative real nurﬁbei‘s is positive.
Draw all graphs on 1, 2, 3 points. - e
Draw K, and K, - V where V is a point of K4. Identity K, — V. .

: : _ e (9 x1=9 weightage)
Part C (Short Essay Questions)

_ Answer any five questions.
Each question carries 2 weights.

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

Let f :.Av —>B, g:B — C are invertible functions. Show gof : A — C is invertible.

2x+4 j
—3

Show that p <> g and ( p—> q') A (q - p) are logically ,etiqivalent.

Translate into an English statement :

(a) 3x‘v’y(x+y=y);

B e __-_].y ((x2 -> y_)/\ x< y));

where the domaih consists of all real numbers.

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

Prove isomorphism preserves the degree of vertices.

(5 x 2 = 10 weightage)




Part D (Essay Questlons)
Answer any’ two ‘questions.
Each questwn carrzes 4 wezghtage

g 29 Let A be the set of non-zero mtegers and let ~ be the relatmn on A x A deﬁned by (a b) (c d )

whenever ad bc show ‘~ is an equlvalence relatmn Also 1f A {l i 3 14,»15}-.Fmd the'

equlvalence class of (3 2) {0
L 30“/ (a) Prove that ifn IS a pos1t1ve mtegers, then n is even 1f and only if 7n + 4 is even
(b) Give : a proof by contradtctlon of the theorem 1f 3n + 2is odd then n is odd’ 2

gy (a) Show that in any group of two or more people, there are always two W1th exactly the same v
: “number of fnends ms1de the group ' . : , i

# (b) : Draw G and its complement G, where G is the complete o aph Ky

(2 x 4 = 8 weightage)
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Three Hours Maximum Weightage : 30
Part A (Objective Type Questions)
Answer all twelve questions. Each bunch of four questions carries 1 Weightage.

Find the number of subsets of the set A = {x | xisa day of the week|.
If|A| = 24,|B| = 69 and |4 U B| = 81, find IA N8|

Find (AU B) n (A v BY).
State the DeMorgan’s law of sets.

BN

(4 x % = 1 Weightage)

5. Determine whether R = {(1,3),(2,1)} is anti-symmetric if A = {1,2,3,4}.
6. How many functions can be defined from a finite set A to a finite set B
with |A| and IBI elements respectnvely’
7. Define characteristic function of a set A.
vg, Whether the statement.“Do not litter” is a proposition?

(4 x Y4 = 1 Weightage)
. Write'the contrapositive of the statement p = ¢?
10. When will you say that two propositions p and q are logically equivalent?
11. Give an example of a propositional function.
12. What is the truth value of the quantification 3xQ(x) if Q(x) denotes the
statement x = x + 1 and the.universe of discourse is the set of real
numbers?

(4 x Y4 = 1 Weightage)
Part B (Short Answer Type Questions).
s Answer all nine questions.
Lach question carries 1 Weightage.
13.1fA = {a,b,c,d,e},B = {a,b,d,j,g}.C = {b,c,e,gh}, find (A @ C)\B.
14.Find x and y, if (x + 2,4) = (5,2x + y).
15. Check whether the relation x > y on the set of natural numbers is anti-
symmetric?

Turn over
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16. Define a recursive function to obtain the successive terms of the Fibonacci
" Series. - it ' \

17. State the converse of the implication “If it snows tonight, then I will stay at
home”

18. Show that ~(=p) and p arc"logicall)' equivalent.

19. Use quantifiers to express the folldwing statement:
“Every student in this class knows to speak Hindi”

20. Determine the truth value of the statement Ixvy # 03(xy = 1) if the
universe of discourse of each variable is the set of real numbers.

(9 x 1 =9 Weightage)
Part C (Short Essay Questions).

Answer any five questions. Each question carries 2 Weights.

21. Suppose R is a partial order on a set A. Show that R-! is also a partial order
onA.

22. Let A be a set of nonzero integers and let = be the relationon A x A
defined as follows: (a,b) = (c,d) whenever ad = bc. Prove that = is an
equivalence relation. '

23. Suppose € is a collection of relations S on a set A and let T be the
intersection of the relations S, i.e.,, T =N (S: § € C). Prove that if every S
is transitive then T is transitive.

24. Consider the formula f(x) = x?.

a. Find the largest interval D such that f:D - R is a one-to-one
function.
b. Find the smallest target set I such that f: R — T is an onto function.

25. Show that (pVq) — (pAq) isa tautology.

26. Prove that p <> g and (pAq)V(-pA-q) are logically equivalent.

27. Determine whether 3xP(x)A3xQ(x) and 3x(P(x)AQ(x))are logically
equivalent. J ' )

(5 x 2 = 10 Weightage)
Part D (Essay Qqestions).

Answer any two questions. Each question carries 4 Weightage.

28. Consider functions f: 4 - Band g: B — C. Prove the following:
a) If fand g are one-to-one, then go f is one-to-one,
b) If fand g are onto functions, then go f is an onto function.
c) If go [ is one-to-one, then f is one-to-one.

d) If go f is onto, then g is onto.
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29. Consider the following five relations:
1. Relation < (less than or equal) on the set 7 of integers.
2. Set inclusion € on a collection Cof sets.
3. Relation - (perpendicular) on the set L. of lines in the plane.
4. Relation || (parallel) on the set L of lines in the plane.
5. Relation | of divisibility on the set P of positive integers.
Determine which of the relations are: (a) reflexive, (b) symmetric, (c) anti
symmetric, (d) transitive.
30. Establish the following logical equivalences where A is a proposition not
involving any quantifiers.
a. (VxP(x))VA = Vx(P(x)VA)
b. (3xP(x)) VA = 3x(P(x)V A)
c. (VxP(x))AA & vx(P(x)A\A)

d. 3xP(x)) AA & 3x(P(x) AA) @ 4 <8 Weightags)
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FIRST SEMESTER B.Sc. DEGREE EXAMINATION,
(CUCBCSS-UG)
‘ Core Course (Mathematics)
MAT 1B 01—FOUNDATIONS OF MATHEMATICS
: Three Hours ‘ Maximum : 80 Marks

Part A (Objective Type)

Answer all twelve questions.
Find the number of elements in the power set of {positive divisors of 6}.
Find A@B forA={1,2,3},B={(1,2,3}.
What is symmetric relation ?
Let f and g be functions defined by f(x) = 2x + 1 and g (x) =x2 - 2 then fog is:

Find the domain of the real valued function f(x)=+25 -x2.

What is the cardinal number of the set {@. {2},{2, {@}}} ?

Check whether the function & (¢) = |#3] is even, odd or neither.
The graph of y = x2 is shifted 1 unit to the right and 4 units down. Write equation of the new
graph.

Find xh_r}n1I sin(x -sinzx).

State the contrapositive of the implication :
“If it snows tonight, the:n I will stay at home.”

Define a Tautology.

What is the truth value of Vx p(x) where p (x) is the statement “x2 < 10 ” and the domain consists
of positive integers ?

12x1 = 12 marks)

Turn over
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Part B (Short Answ.er Type) |
: Answer any nine questions.
If A={1,2},B = {a,b,c} and C = {c, d}, find (A x B) N (A x C).

Let R be the relation R = {(l, ), (2, a), (2, ¢)} and S be the relation S = {(a, y), (b, x), (c, ¥), (¢, 2)}.
Find R, S. :

Findxandyif(y-2,2¢c+1)=(x -1,y + 2).
Suppose f: A — B is a constant function when will f be:
(a) one-to-one ; (b) onto.

Let A = {a, b} and B = {1, 2, 3}, find the number of functions from 1
(a) Ainto B ;(b) B into A.

. 3x -1 if x>38
Let f:R—R be defined by f(x)={x2-2 if-2<x<3
2x +38 if x <-2.

Find (a) f(-1) ; (b) £(2).
ion £( )= ()x<0ﬁnd lim f ) .
For the function /(%)= 1 x>0 xl_l)no () or explain why they do not exist.

. 4x— x>
‘ L .
Evaluate : _1)114 2-Jx .

If 2-x%<g(x)<2cosx for all x, find limo g(x).
x>

Let p and g be the proposition “The election is decided” and “The votes have been counted”

respectively. Express the compound proposition — q v (= PAq) as an English sentence.

Show that —(pvg)and - pA-gq are logically equivalent.

What is the negation of the statement Vx (x2 > x) ?

(9 x 2 = 18 marks)
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Part C (Short Essay Type)

Answer any six questions.

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

Let A ={1, 2, 8, 4}, consider the following relation R on A.
R={1,1),(?,2),(23), 3, 2), 4, 2), (4, 4)}.
(a) Draw its directetl graph ; (b) Find R2= R - R.

Consider the functions f:A—>Bandf:B- C prove the following :

(a) If fand g are one-to-one then fo g is one-to-one * _
(b) If fand g are onto functions then g - fis an onto function.
Let R, and R, be relations on a set A represented by the matrix :

101 101
Mg, =|1 0 OlandMp =|0 1 1|.
010 100

Find the matrix representing (i) R; UR, ; (ii) R; NR,.

2 —_—
Find the continuous extension to x = 3 of the function f(x) = J;_ 39.
0 x<0
Lot )= sin% x>0.

(a) Does xlin}y f(%) exist ? If so what is it ? If not, why not ?
(b) Does lm f (x) exist ? If so what is it ? If not, why not ?

x>0

(c) Does xh'_rﬁ, (%) exist ? If so what is it ? If not, why not ?

o o a
o o >
o O M

Find the latent roots and lateﬁt vectors of the matrix A =

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.
Give a proof by contradiction of the theorem “If 3 n'+ 2 is odd, then n is odd”.
(6 x 5 = 30 marks)

Turn over
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Part D (Essay Type)

Answer any two questions.

. Let A ={1, 2, 8, 4}. Consider the relations R and S on A given by R = {(1,1), (1,2), (2,3), (3,1), (3,3)} ;
S={(1, 2),'(1,73), (2, 1), (3, 3)}.

Find the matrices (a) Mg ~s ; (b) Mgyus ; (¢) Mge; (d) MR.s ; (e) Mg:.

if lim f(x)=Land lim g(x)=M, prove that lim (f(x)+g(x))=L+M.
: x—c x—>c x—c

Show that pv(gAr)and (pvg)A(pvr) are logically equivalent.
(2 x 10 = 20 marks)




