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2021/TDC/CBCS/0ODD/
MATSEC-301T (A/B/C)/328

TDC (CBCS) Odd Semester Exam., 2021
held in March, 2022

MATHEMATICS

( 3rd Semester )

Course No. : MATSEC-301T

Full Marks : 50
Pass Marks : 20

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Candidates are to answer either Option—A
or Option—B or Option—C

OPTION—A
Course No. : MATSEC-301T (A)
( Logic and Sets )

SECTION—A

Answer any fifteen of the following questions :
1x15=15

1. Write the negation of the statement :

p: Every natural number is greater than O
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(2)

» ysed in the fOllOWing

N ‘or
sl hether the statement

2. Identify the typ
statement and check W

is True or False o o
) g:d7isa rational ntimber or an irrational

number

3. Write down the contrapositive  of the

statemeiit : a
a b are integers, then — is an
p:If P and — ¢
integer.

4. Reiwrite the following statement so that it is
clear that it is aii implication :
q:A differentiable function is continuous.

B. Rewrite each of the following with universal
and existential quantifiers :

(a) Not all cofitinuous functions are
differentiable.

(b) There is no smallest integer.

6. Write the negation of each of the following :

(@) For every real number x, there is an
integer n such that n> x.

(b) There exists an infinite set whose proper
subsets are all finite.
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(3)

. If 0 denotes a cop o
7 tradiction, show that
PAO0s0
g. If 1 denotes a tauto]o :
. & show that py1 &y
g, Justify True or False .
ACB=ACcpe
10. What is AN ((An B)C)p
11. How many elements are in the -
the power set of the empty set?p wer set of
12. What is NN (-5, 5
13. Justify True or False :
((A~B)c (B~NA) —(Ac B)
14. How many subsets of B of {1, 2, 3, .-, n} have
the property that Bn (], 2, 3} =@? Explain.
15. If A=[-4, 4] and B =[0, 5|, then what is ANB
and B~ A?
16. Prove that (ANB)NC=AN(BuC), for any
sets A, B and C.
17. - Give exampie of a relation that is neither
reflexive nor symmetric nor transitive.
18. Define a partial order relation on a
non-empty set.
22J/811 ( Tum Over )



19. ‘Is every reflexive relation an identity relation?
Justify.

SECTION—B

the following questions @ 2x5-;,

Answer any five of

21. Show that (pAd—(PV9 is a tautology.

22. Construct a truth table for the following
compound statement @
p—~@vp

23. Show that there is no largest integer.

24. Show that an implication and its
contrapositive are logically equivalent.

25. If A=, find P(P(P(A))).

26. Show that
P(An B) = P(A)n P(B)

27. Prove that
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(5)

Show that the numpe,

of 3
power set of a set having elements iy, the

M elementg igpm

termine the iti
29. Deter Partition of 7,
relation ‘congruence modulop;?duced by the

30. Prove that any finite (nop-

SECTION—C

Answer any five of the following questions 1 5x5=25

31. Construct a truth table for the following

compound statement : 5

(Pv@ o l(-Dar)=(gan)

32. (a) Fill in the blanks so that the resulting

statement is equivalent to the

implication p=gq : 3
(i) is necessary for __

(ii) only if __

(iii) ____ is sufficient for ___

(b) Using the concept of contrapositive,
prove that—
“If the average of four different integers
is 10, then one of the integers is greater

than 11.” 2
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A ITNRE
(6)
(7
Let x be a real number. Show that the‘
33. (a) A ivalent : _4 @) Assume th
following axe €3 7. A=B. = Pay= P(B), show that
0 x=% Justify if 3
us :
(i) x2 =1 {b) the followmg is true . )
(lll) If a is any real number» then P(A) Lol 7R Azgp
ax =ta 3
Suppose m and n are integers such that 38. (a) Show that
the squares of two integers. 5 nsil n
' 3
. Using algebra of propositions, establish the () Justify True or Fajse -
following logical equivalences : 3+2s5 AUEIC A - 2
CAN =
polgonelr-n--~q B~a=B
polgvnea~g-r 39. (a) Prove that a poset has atmost one
If A and B are non-empty sets, show i um element. 2
that (b) Prove that a glb of two elements in a
AxB=BxAiff A=B 3 poset (4, S)is unique whenever it exists. 3
Show that 40. (a) Show that any two equivalence classes
AxBcCxD=AcCand Bc D 2 are either disjoint or identical. 2
Show that for any sets A, B and C (b) For r.xatural numbers X anc21 Y c.leﬁne a
(ANB)xC=(AxC)n (BXC) 3 relation R as (x, y) € Riff x* +y is even.
Show that Ris an equivalence relation. 3

Let n21 be a natural number. How
many elements are in the set

{@a DeNxN/a<bs<n)?
Explain, 2
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Answer any

1.
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oPTION—B

Course No. : MATSEC—301T (B)

( Programming 12,C )

SECTION—A
questions :

cen of the following
ﬁﬁ 1x15= 15

Write the syntax for declaring an integer

variable x in C.

How will you write the arithmetic expression

a? +5a-7 in C?

Write thé general form of scanf statement.
Write the syntax of variable declaration.
What are relational operators?

Write the following as a C expression :

x+y is less than 5

Write the C expression for

x=-b+vVb? -4ac

What are logical operators?

( Continued )

10.
11.
12.

13.

14.

16.

17.

18.

19.

20.
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Write the general syntay of for | |

T loop.

What is the purpose of continye state-
ment?

Write the general syntax of do-while 1o
op.

Give example of an exit-controlleq loo
p.

Write the general syntax

prototype declaration. of function

When is a function defined of void type?
What is a recursive function?

Can a function have more than one return
statement?

Write the general syntax for déclaring an
array. :

Write the general syntax of initializing a
one-dimensional array.

If x is an array of size 5, how are the
elements of x listed?

What is a two-dimensional array?

( Turn Over )
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SEcTION’B

loving quesons 215y

Answer any fie of the | |
g yariables in C,

91, Write the qules for

22, Wiite a pogrem gspey the words Hell

World!” on screef

2, Ve C pugem 0 08 €8 2

rectangle of given sides.

ach of the following

04, Determine the values ofe
10,

logical expressions, given that a=5, b=
c=-2:

[ a>bfla>c

b a==c&&b>a

25, Write a program to display the larger of tiwo
given numbers.

26, Explain entry controlled and exit controlled
loop. |

27, Write a simple program to compute the

product of two numbers using a user-defined
function,

22J/811 ( Continued )
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(11

pplain - actual Aoyt
arguments With regardy ¢, i

. formy
Netiong inC,

9 Eplain the process of i

dimensional array, g a. tw-

0. Write & r}ote on the ugeg of s in
programmmg.

SECTION—C

sver a1y five of the following questions : 5%5<05 |

31, Describe the various types of constants |
in C. 1 |

) Explain the type definiton feature n .~ 2
a1, Describe the data types in C. 5

33, (r) Write a C program to compute the sum |
ofthe squres of three genmumbers. 3
|

B) Write the ules for precedence of |
arithmetic operators, 2 I

34, Explain integer arithmeic real arithmetic
and mixed-mode arithmetic in C. lustrate

with suitable examples.
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35.

36.

37.

38.

39.

40.
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Write a C program to compute the sum of the
squares of first n natural numbers.

Explain the use of switch statement with
suitable example.

Write a brief note on user-defined functions,
their types, general syntax, and advantages,
Ilustrate your answer Wwith suitable
examples.

Write a C program to compute the sum of
first n natural numbers using function.

Write a program to find the sum of two
one-dimensional arrays entered by the user.

Write a program to find the largest element in
an integer array.

( Continued )

(13)

OPTION—
Course Np, .

answer any fifteen of the following queg;
ons :

IfA . k 1X15=15
1. 1S a SXewW-symmetric matyix
what is the determinant o a5 (:If Odfi order,
answer. ustify your
2. Define nilpotent matrix.
3. If Ais a 4 x4 matrix with |A|=5, what is the
determinant of the adjoint of A?
4. What can you say about the diagonal entries
of a skew-Hermitian matrix?
5. What is the rank of the identity matrix of
order 5?
6. Define Echelon form of a matrix.
7. If Ais a3 x3 non-singular matrix, what is the
rank of A7'?
22J/811 ( Turn Over )




8.

10.

11.

12,

( 14 )

What is the condition that a system of lines,

equations AX - B is consistent?

Find the sum of roots of the equation

2x* -5x3 +x2-x+2022=0

State Descartes’ rule of signs.

Write the cubic equation, given two of it
roots are 1 and 1+1.

Find the equation whose roots are reciprocal

. of those of 2x% +3x+1=0.

13.
14.
15.

16.

17.

22J/811

State DeMoivre’s theorem.

If o is an imaginary cube root of unity,

evaluate 0 +02+03+0%+ 0%+ ©°.

Write the expansion of sin® in ascending
powers of 6.

Find the value of ei™/4,

Write Gregory’s series.

( Continued )
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Write the fOImllla for

18- .
of n angles in AP,

the
Sum Of the cOsines

19. Show that

cosh? g _gi 12
6 SInh 9:]

0. Express sin(a+ib) in the

f ;
a, b, x and y are reg], O x+iy where

SECTION—B
Answer any five of the following Questions : 2x5<1¢
21. Show that the matrix
A= a+ic -b+id
b+id a-ic
is unitary if and only if
a?+b%+c2 g2 =1
22. Find the adjoint of the matrix
12 4
A=|-1 0 3
021
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23. Reduce the matrix t0

24.

25.

26.

27.

28.

22J/811
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Echelon form

121
A=634
213

For what value of o does the system

ax+y+2z=0
x+y-2z=0
2x+3y=0

has non-trivial solution?

Apply Descartes’ rule of signs to discuss the
nature of roots of the equation

x*+x2+x-2=0

Solve the equation
x% -5x2-16x+80=0

given that it has two roots whose sum is zero.
Find all possible values of {5

If x+l=2cos£, show that
x 7

x7 +L =-=2
x7

( Continued )

(17
29 Showthat
- + 1
“{xa e+
8 1x3 5x7 m+

0. I x+ iy =sin(a+ib), show thy

Answer any five of the following questions :

x2 2

+ =
cosh?b  sinp2p !

SECTION—C

31. Prove that every square matrix can be
expressed uniquely as the sum of a
symmetric and a skew-symmetric matrix.

32. (@) Show that the inverse of a matrix is

unique, if it exists.
(b) Check if the matrix
1 -1 2 2
A=§ 2 -1 2
2 2 -1
is orthogonal.
22J/811 ( Turn Over )
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~g
(18 ) (19 )
33. Reduce to normal form g8 I
) h o
L2.L.P L+ “Potpixpyn,
A=| 2 4 3 0 ~w that -
ow tha
102 -7 sh
i -PL+Dg~ =
Hence find its rank. 4+]1s5 () Po~P17Pa =2"n/2 cos%
34. Solve the system of linear equations : 5 (i) Po~P3*DPgq—--=2"2g nn
4
x+2y+3z=11 ‘ 5
x-2y+4z=3 49. Find the sum
x+2y-z=-1 - —
J1+sina +m+m
35. If the equation x> + px? +gx+r =0 has roots + +l+sinng .
a, B and v, find Ea3 and Eazﬁ in terms of
p, qandr. S 40. Prove that
36. If o, B and y are the roots of x> +gx+r=0, n=2«/§[1—i2+ 1 1 e
then find the equation whose roots are 3% 5x32 7x33 g
ﬁ+2¥’ Y42 and a;B
o B Y 5 b
*
37. Prove that
;3 3 2)45 7
sin’0 6 (1+3“)6 2 4.0
=—- +(1+3“+37)—+-:-
TR TR 'z 5
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