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MTMSEC-301T (I/11/111)/ 179

TDC (CBCS) Odd Semesté: Exam., 2019
MATHEMATICS
( 3rd Semester ) |

Course No. : MTMSEC-301T -

Full Marks : 50
Pass Marks : 20

Time : 3 hours .

The figures in the margin indicate full marks
for the questions

Honours students will answer either from
Option—I or Option—II and Pass
students will answer Option—III

OPTION—I
( For Honours Students )

Course No. : MTMSEC-301T ()
( LOGIC AND SETS )

,UNIT—I

" L. Answer any three questions : 1x3=3

(@) Classify each of the following
- statements as true or false :

() 4#1+3 and 7 <+/50.

(ii) 6 is odd = 2 is even.
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(2)

..o each of the following statements
bz is clear that each is ap

Re
® s At

implication : j
(i) The reciprocal of a 'positive number
is positive.
(i) The prodgct of rational numbers ig
rational.
(c) Write the negation of each of the
following :

(i) x is real number and x2+1=0
(ii) 2>3 or5>7

(d) Write the contrapositive of
axb=0=>a=0 or b=0.

. Answer any one question :

(@ Using truth table, show that
pAg= pvqis a tautology.

(p) Using truth table, show that
(~pAagA(pv~q)is a contradiction.

. Answer either [(a) and (b)] or [(c) and (d)] :

(a)  Every perfect square is of the form 4q or
49+1. Use the contrapositive of this
implication to show that 111111 is nota
perfect square.
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()

(d)

(@)

(b)

( Continued) 05,1910

statement g
implication p = q:

() If ____ then s y
(i) is necessary for
(i) is sufficient for

A student gets admissig

he scores at least 50% in Mathematics
and at least 60% in Science. What can
you conclude about the scores of the
student if he fails to get admission?

n in a college if

2

UNIT—II

. Answer any three questions : 1x3=3

Rewrite each of the following with
universal and existential quantifiers :

(i) For real x, 2% is never negative.

(it) There is no largest integer.

Write the negation of each of the
following :

(i) For every €>0, there exists xe R
such that x>1-=.

(i) There exists a, b, ¢ such that
a(bq) # (ab)c.
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tradiction’ ShOW that | UNIT—‘III
0 denotes & corl
(© If 7. Answer any three questions : 1x3=3
pvo® P show that ' -
1 denoteS a tautology (a) Justify true or false :
g I = -
( pAI@P' | AuB=AuC=B=C
e 2 ¢ c
5. Answer any one question © (b) Show that ACB =B C A™.
. that an implication and its (c) What is An((AuB)©)?
(@ Show ?tive are logically equivalent.
contrapost i
the negation of V€ >0(38>0such (@ What is N7, 717
Write the 1€ _ fla)|<9)-
that |x..a|<5=>|f(x) @l : 8. Answer any one question : 2
d d)]: (a) If A and B are non- ts, sh
_ a) and (b)] or [(c} an | non-empty sets, show
6. Answer either [(@) that AxB=BxA iff A=B.

e Morgan’s laws for the
ts pvq and (b) Show that

2+2-48 AxBcCxD=AcCand BCD

(@ Establish D
negation of the statemen

pAg

(b) Use De Morgan's 1 to
(~(pva)Arg is a contradiction.

aws to show that
1 9. Answer either [(a) and (b]] or [(c) and (d)] :

a of propositions, establish (@) Let A, ={acZ|a<n}. Find A, NAp,
A, U A, and AS for any n, me Z. 3

¢) Using algebr:
@ : 2+2=4

the following logical equivalences :
() Let A and B be any sets. Show that

i) p—-)(q-—)r)@(p/\"r)—)“‘q
AnB=Aiff AcB. ) 2

(i) polgvriePr~a T
‘(d) Aset ACRis said to be bounded above (© Sons,';m;: a.tb.ijectl;r.l ﬁ:om Nt 3
if 3me R such that x<mV x € R. Using EERyhArqeiisia Ry=caon-

quantifiers, describe when is a set not (d) Construct a bijection from (0, =9 to R.

bounded above. 1 Justify. 2
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unit—1V

Answer any three questions :

s Bof {L23:n}
i :o‘\,\; I;a:yp:;;beii;s that BN {l, 2} =¢?
Eiplain your answer.
(b) Define symmetn'c difference of two sets
A and B.
(c) Show that for any two sets A and B,
AcB & PAC P(B).
(d IfAhasn elements, how many elements
are there in P(P(4))?
11. Answer any one question : ' 2
(a) Show that the number gf elements in
the power set of a set having n elements
is 2".
(b) Justify whether P(AU B) = P(A)uU P(B).
12. Answer either [(a) and (b]] or [(c) and (d)] :

(a) Let {A;lie} be an arbitrary class of
sets, where I is a non-empty index set.
Show that—

0 (ua) -

iel

N Af;
iel
c
iel iel

20J/1212 ( Continued )
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(7)

(b) Justify if the following is trye -

P(A)¢¢®A¢¢
(c) Show that

nrojl[o, ﬂ ={0)

3
(d) Express R as a countapye uni
nio
intervals, S open
2
, UNIT—v
13. Answer any three questions : 1x3=3
(a) Define a partial order relation on g
non-empty set.
(b) Give example of a relation that is
symmetric, transitive but not reflexive.
(c) Define partition of a set.
(d) Give example of a reflexive relation that
is not antisymmetric.
14. Answer any one question : 2

(@) Draw the Hasse diagram for the

inclusion relation on the power set of
A={x y 2.

(b) Determine the partition of Z produced

by the relation ‘congruence modulo 4.
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15. Answer either (@)

()

()

(c)

(d

1. Answer any two questions :

(8)

and (b)] or [(c) and (d)] :

Show that any two equivalence classes
ow [ ’

are either disjoint or identical.

For natural numbers @ and b, define a

. 2 :
relation R as (@ be Riff a“ +b is even.

Show that Ris an equivalen
Show that any partition ofa non-.empty
set defines an equivalence relation on
the set. )

For a, be R~{0}, define a~ b iff T)e 0.

ce relation.

Then ~ is an equivalence relation. Find
equivalence class of 1 and show that /3

and 12 have the same equivalence

class.
OPTION—II
( For Honours Students )
Course No. : MTMSEC-301T (II)
( PROGRAMMING IN C )

UNIT—I

(a) Write appropriate. declaration for the

20J/1212

following group of variables :

Integer variables :pa
Floating-point variables : x, Yy, 2
Character variables :abc

2x2=4
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()

(9)

What iS the pu
function? How is
program?

rpose of the scant
It used within aC

2. Answer either [(a) and (b) or [(¢) and (] .

(@)

(b)

(©

(d)

3. Answer any two questions :

(a)

( Continued] 20J/1212

Name and describe the four basic data
types in C.

What is a character constant? How
do character constants differ from
numeric-type constants?

What is an assignment statement?
What is the relationship between an
assignment statement and an
expression statement?

What are the keywords in C? What
restrictions are applied to their use?

UNIT—II

Describe logical NOT operator. What is
its purpose? How many operands does
it require?

( Turn Qver )
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an expression? What are its

(b) ~What is example.

components? Give

i tors
i two  equality f)pera
o 1]31352:; in C. How do they differ from

P
the relational operator:

Answer either [(a) and (b)) or [(c) and (d] :
(a)’ What is meant by associativity of an
tor? What is the associativity of

operal : .
the arithmetic operator? Explain with

the help of examples.

(b) Describe two different ways to utilize the
increment and decrement operators.
How do the two methods differ?

(c) What are unary operators? How many
operands are associated with a unary
operator? Give example.

(d) (i) How can multiple assignments be
written in C?

(i) In what general category do the #
define and # include statement fall?

(i) When should parentheses be
included within an expression?
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UNIT—I11

5. Answer any two questions -

(@)

(b)

()

(@)

(b)

()

(d)

( Continued ) 20J/1212

2x2=4
ping? Describe two
oping,
Describe the two different fo
if-else statement. How do th

What is meant by Ioo
different forms of 1o

rms of the
ey differ?
Write a loop to calculate the sum
2+5+8+11+-..498 using a for loop.

Answer either [(a) and (b)] or [(c) and (d)] :

What is the purpose of the switch
statement? Explain with the help of one
example. 3

Summarize the  syntactic  rules
associated with the while statement. 3

Can any of the three initial expressions
in the ‘for’ statement be omitted? If so,
what are the consequences of each
omission? 3

(i) What is the purpose of break
statement?

(i) Explain what happens when the
following statement is executed :

if (abs (x) < xmin)x = (x >0)? xmin:-xmin

(iii) Give one example of continue
statement. 3
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unre==TV UNIT—YV
o 2x0= 9, Answer any ftwo questiong -
Answer any two questlons 4 , . ns : 2)(2:4
; te thre a) Inwhatwayd .
() What is 2 funct:lon(’r)’f flSutlaCtions e (@) it yv a:asbz:n?array differ from an
se . e ; :
advantages to the ¥ ’ S Explain  wity
(b) What is the purpose of the Z};word
void? Where is the keyword use (b) What' are subscripts? How are they
, written?
(c) What is recursion? What advantage is
there in its use? @ () Wh:’:lt ClVallue is  automatically
assigned to those array el
. d 1dn : y elements
Answer either [(a) and (B)] or [(¢) and (d)] that are not explicitly initialized?
(a) What are formal arglfments? V&;hat are (ii) Describe the array that is defined in
actual arguments? Give example. 3 the following statement :
(b) What are function prototypes? What is int p[2][4] = {
their purpose? 3 {1: 3; 5) 7}:
(c) What are differences between passing {.2, 4, 6, 8}
an array to a function and passing a b
ingle-valued data item to a function? '
singley 10. Answer either [(a) and ()] or [(c) and (d)] :
(d) () What is the purpose of the return
statement? (a) State the rule that determines the order
(i) Explain the meaning of each of the n W?H‘Ch initial values are assigned to
. . multidimentional array elements. 3
following prototypes :
int f (inta); and char f(void); (b) What advantages are there in defining
(iii) Following is the first line of a an array size in terms of a symbolic
function definition. Explain. constant rather than a fixed integer
float f(float a, float b) 3 quantity? 3
( Continued ) 203 /1212 ( Turn Over )
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i f strings be stored
How can & list of
“ within a tw0-diment10na1 arr.ay? What
library functions are available to
simplify string processmg? 3
claration required in
do such declaration

definition? 3

(d) When are arrt ay de
a C program? How
differ from an array

OPTION—III
( For Pass Students )
Course No. @ MTMSEC-301T (III)

( CLASSICAL ALGEBRA AND TRIGONOMETRY )

Unit—I
1. Answer any three questions : 1x3=3
(a) Define nilpotent matrix.
() Give an example of skew-symmetric
matrix.
(c) State Jacobi’s theorem.

(d) Define Hermitian matrix.

2. Answer any one question : 2
(a) Prove that orthogonal matrices are
unimodular.
(b) Prove that determinant of skew-

symmetric matrix of odd order is zero.

20J/1212 ( Continued )
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Answer any one question :
3. Find the inverse of the matrix

1': 9 nag
2 4
3 4 3 5
4. (@) Prove that (AB)T —pgT 47 P e
conformability f inli =S
ty for multiplication, 3
(b) Prove that inverse of 5 Square matrix, if
it exists, is unique. B
2
UNIT—II
5. Answer any three questions : 1x3=3

(a) Define rank of a matrix.

(b) Under what condition the rank of the
2 4 2

21 2
1 0 x

matrix is 3?

(c) Define elementary matrix.

(d) When a matrix is said to be in echelon
form?

6. Answer any one question : 2

() What do you mean by elementary
transformations of a matrix?

(b) Find the rank of the matrix

1 3.:2
A=|4 3 1
3i2;-1
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Answer any one question : 10. Answer any one Question .
) . (a) Find the valyeg of i
7. Solve the following sys.tem of hnear.equatxons the equation 43 b ind 91 all rootg of
by Gaussian elimination method : 5 tpx tax+8=0,
x-y+z=10 () Form the equation i | t
x+2y-2z="T coefficients whose rootg are ; _; r;;é;r sal
— ) 5 :
x+y-z=8 Answer any one question :
_ 8. Find the rank of an If3 > B’z Y are the roots of the equation
1 2 3 -ly-l | X" -axt+bx-c=0, then find the equation
, P o whose roots are By +=, yq +l, ap+l
o B Y S
H 3 1 3 2
| 6 -3 0 -7 12. If3 a, B,2 Y are the roots of the equation
‘ i by reducing it to normal form. S X TPXT+ge+r =0, then find the values of
il Lt 5
A Unit—III '
‘ \ 9. Answer any three questions : 1x3=3 UNIT—IV
1
i | SSC p0 iy ] M e e 13. Answer any three questions : 1x3=3
i (@)
| 1 \ (b) Define reciprocal equation. » (a) Write down the expansion of cosn®.
H | i i
!|; (c) What is the product of all roots of the ®) :Vrlte down the exponential values of
i an x.

() Write cosa as series of ascending

|
| P (d) Find the equation whose roots are processes of o.

reciprocal of the equation

d) st ivre’ :
3x2 +2x +1=0. (d) State De Moivre’s theorem
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14. Answer any oné question :

T th th
T en prove that
2 t+isin
(@) If x, =cos_oTISHoP

%y X+ eo=L-

4 6 8 oo and
=
B ¥ x=7gE
2 23 Ei_...m then show
y=1+l_1_T§—+l§ ’
that x? =y.

Answer any one question :

(19 )

) http://www.elearninginfo.in

UNIT—V
17. Answer any three questions :

(@) Write down Gregory’s series.
(b) Define cosh x.
(¢) Prove that cosh? x —sinh‘2 x=1
(d) Write down the sum of
cosa +cos (o +f) +-- - +cos(a-+n—1p)
18. Answer any one question :

(a) Separate real and imaginary parts
(x and y being real) of sinh(x +iy).

1x3=3

nth roots of units
15. (@) .Shgw et (b) Sum to n-terms of the series
s cos? o +cos? 3 +cos? 5o + - - -
3 5 3
(b) Prove that sino. =a _9@_ +°T‘_5_ I Answer any one question :
19. Ifsinx=nsin(a+x), -1<n<1, then expand x
in a series of ascending processes of n.
16. (a) Separate real and imaginary parts of
log (o +iP). 20. Separate into real and imaginary parts of
tan™!(x +iy).
(b) 1If
* %k %
sina +sinf +siny =cosa +cosf +cosy =0,
then prove that Scos? o = §
2 2019/TDC/ODD/SEM/
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