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| Given the following statements as premises, all

Draw the Hass diagram of Dy, . Determine the
least and greatest element if exist.
(a) Determine the Lu.b. and g.L.b of all pairs
ol elements,
() Find 4 sublattices with four or more

elements,

10

| referring to an arbitrary meal:
(a) 11 he takes coflee, he doesn’t drink milk.

(b) He eats crackers only it he drinks milk.
(¢) He does not take soup unless he eats

crachers,
(d) At noon today, he had cotfee,

Whether he took soup at noon today? IFso,
wehat 1y the correct conclusion?

Ao show thiat — (1 =+ ) amd

I logically cquivalent,

L any Boolean algebra, prove thin
i b oy i hiothe o b b ocamd

aly o halls
" Detipe Bootean alpehra Show Uit the Boolean

vcup R TR T

Ly QNP QDU ) can be shmplilied
ol Y P(IJ

10

10

10

| co1 L3
, co2 L4
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Q.5

Minimize the four variable K — map
f(A.B,C,D) = zm({}.l.Z.B,S,?*BH,l1.14)

10

Co3

L3

Q.6

Define abelian group. Show that the set
{1,2,3,4,5) is not a group under addition and
multiplication modulo 6.

10

co3

L4

Q.7

A;ﬁﬁfﬁiikstrn's algorithm to determine the
shortest path between ato z inin the graph
tiven below:

10

co4

L3

Q.8

| What do you mean by

L

Describe Prim’s and Kruskal's algorill!ms and
using both algorithms find out the minimal
spanning tree of the following graph

10

Co4

L3

a planar graph and

regions of a planar graph? Explain with an

example. T

Write the liuler’s formula and using 1t show

that if every region ol simple planer grupl}{

with . vertices and e edges 18 bounded by
k(it—=2)

10

Co4

edges. then ¢ = 775"

ook bk

L3
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Q.10

Lxplain the terms proper coloring and
chromatic number and hence find chromatic
number of K, . '

Using Welch Powell algorithm to determine the
number of colors required for coloring the
following graph. Also, find the minimum
number of colars required

A

10

co4

L3

Scanned with CamScanner

-/

S & J



LCLOLVOL LU 9 .

e, | MANAV RACHNA
C=mEz ITUNIVERSITY

i P bty oy g, hes §8 P

-----

DEPARTMENT OF MATHEMATICS

SUBJECT NAME CALCULUS AND

CSEMESTER

l.] Nl':r\ R z\l.(;EllI_L\

DATE OF EXAM
SUBJECT CODE

23/06/2022

- MAHI101-B
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Note Al questions are compulsory. e
-
- Q.NO.
— _
e ! 1
__J, :'I—i 111“111;1;_*__‘3-_:; - ru(r) _{_._1_ f’(r). 10 COl BT3 1 ’ J
- s dy r
o |
- - ST Vi-x? J1-xi-y?  dzdydx
- = 02 LEvaluate ) [ i T B 0 co2 BT4 :.1.
- '= changing to spherical polar co-ordinates.
| .
__| Find non-singular matrices P and Q such that |
d PAQ is in normal form. where . 1
gl Q3(A) g T 2 1 10 COo3 BT4 S |
- 1 4 6 1
=3 2 =3 1 =2
l' B 4 3
2 (B) Find the inverscof A= |2 1 1|byelementary |, CO3 BT3 1.1.
[ _] 12 1 - 1
- _ row operations.
I -! > For what value of A, the equations
l"‘f s x+y+z=1 -
~ A x+2y+4z=4 BT4 1.
I' < 744 x+ 4y + 10z = 24° 1D = 1
~ have solutions and solve them completely in each
l | case . _
I ‘[ Show that the lrunsﬂ'irmull!;n )
- =x,—X;+X3. Y25 xl'_x'-"j' X3 i 1.1.
I | (B) i; = zlxl — 2x, + 3 x4 is regular. Find the 10 CO3 BT3 |
I -« inverse transformation. J
3l
l :J TLLIEY
I
I
-
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2 1 0 -1

9! Qs Diagonalise the matrix A [é i ; ]and hence 20 CO4 BT3 11.1_

J ‘I | find A*. '

3 = Verify Cayley - Hamilton lhcnrcgu foathc-lmatnxﬂ - .

- 5 Q6( and compute A~ where A = [ 3 1 Dl . 10 =% !
= -2 1 4

- Determine the chamclcri‘slirc roots and

3 ‘ ®) corr::spnndmgéchar_a;lcrlsétlc vectors of the = CO4 BT3 %_l.

_J‘ matrixA = [—-6 7 —4{.
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SEMESTER 1  DATEOFEXAM
SURIECT NAME MATHEMATICS SURJECT CODE
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PROGRAM

B. I'ech.(Mechanieal) CREDITS

23/06/2022
MAH10SB-T
I
100
4

\‘.\\‘II-“ U.l,—_ Ms. Seema Aggarwal NAME OF COURSE  Ms. SNW
FACULTY COORDINATOR Y- 5 s
Note il questions are compulsory.
co
BLOOM'
Q.NO. QUESTIONS MARKS ADDR S A rl
gssep | STEVELY
. Prove 11_1:11 o
= Qi@ [ [*(x " a2 y
> | @ [ [ (xy+eM)dydx = [; [[(xy +e¥)dx dy.
~ B 5 COl BT2 1.2
-
L | o |
>  Q1(b) Pprove that _fﬂ xPle K dx = ki,,r(p). (k > 0), | . _— - )
J 4
::- If the temperature of the air is 30°C and the substance |
-3 cools from 100°C to 70°C in 15 minutes. find when
= Q2(a) the temperature will be 40°C. L0 CcO2 BT: 12
Find the values of A and B such that the function '
f(z) = x* + Ay? = 2xy + i(Bx* — y* + 2xy)
03(a) is analvtic .Also lind f*(z). | 5 CcO3 BT} |
==  Q3(b) " Ghow that the function u = e~ **sin (x* = y9)is ] . . 1.2
= harmonic. Find the conjugate function v and express 15 CO3 BT3
~ 4t oas an analytic function ol z . — I 1
S M ’ 1z i =i
N Show that the transformiation w ﬁ maps the cirele |
o . q4[aj rf 4 y" Ax — O ontothe all.'llg|'|1‘|itll.‘ qu + 3= 1.] \ 10 CO3 _ BT3 jE2
T ind the bilinear transformation which maps the points |
| s 1~ 1 mtothe points w o= 1,0, 1 Henee Jind j
| , . L0 CO3 | BT3
' | 04(b) the mage ol |2} < 1. : = —
5 *| Q4(b) Show that f (24 1)dz = 0 Cwhere O s the boundary ! : -
o ol the syguine whose vertices are at the points 2 . :
,;3; Q5lﬂ] (), 7 1,7 1 b tandz o ! 1o } CO3 _J_l!li
= e ez where C s the cirele | | ,-
] I valuate j, PRTTYST, . . ,
| = Q5(b) | 2] = 3 using Cauchy's Integral I heoaren/Formula. _l__i_!l | CO3 | BT3 |

TLLILL
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Find the series expansion of

. z'=1 .
f2) = about z = 0 in the region

' 22452+6
(|z] < 2
ih2<|zl <3,
Q6(a) | Identify the serjes. 10 COo3 BT3
Evaluate cE%ZTsdz .Where C is the circle given by

(1) lz+1—-i| =2
(i) lz+1+i| =2
_1iQ 6(b) | using Residue Theorem. 10 CO3 BT3
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K Examination, June-2022"
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SECOND DATE OF EXAM 2022
SuliEcT Y \M 23/06/2022
NAME STATISTICS - 11 SUBJECT CODE MAH205B
BRANCH MATHEMATICS SESSION MORNING
MU J
) LML Sy . MAN. MARKS 100
PROGRAM B.Sc. (1) CREDITS 4
N ANME OF . NAME OF
l' FACULTY Ms, Savitta Saini COURSE

Ms. Savitta Saini

. SR COORDINATOR \quIh_MM“"':—
b Note: A1 guestions are l'mnpm',wuj\'_
) _ _
co ; BLO
5 1LNO. QUESTIONS AR DRE S Pl |
5 — M D,y EL |
2 A random variable X has the following probability distribution:
j =" e S ——
. B 1 ht
5 0 I __14!31{}!7| | e
y | 1 T e M — - . . 2.1.1
;| 1{A) POV | a - 3a Sa | Ta | 9a | 1la J 13a Llia | 17a | > | CO1L ) BT3 | 355
; | - | SE S — 1 112
-
—~ () Determine the value of a,
j._: (1) What is the smallest value ol x for which P(X < x) > 057 |
. 1 St Lt
2 I he 2e il disease lustr hthat the
womcndence ol orctpabioninh diseise aan TAUSIEY s sl that the 11.1
workers have 1 20% chance ol sultenng fromat What is the | 5
2 1(13) i : ) _— _ , | S CO1  BT3 ','111
| 1:|u|1,|h|.1|l:.' thiant onnl ool six wortkers chosen at random, tour or more | | K W34
2 wtll wuatter Trom the disease” | 4.1.2
.’) ! | 4 { .
5 | '. , ER]
| o X 2{A) I o certnin factony tening szor bldes, there is o small chanee of 5 | co2 | BT3 | i’é'l,
A 00072 for any blade to be defective The blades are supphied in | | l -;l:’
. ! o SH M E— | = b
") TTILLL
4D
>
b
v -4
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2(B)

3(B)

i
—

packets of 10, Use Pe
number of packets comt

detective blades respe

() the hic ol r

Processing

— distribution to caleulate the approximate
Aming no defective. one defective and two
ctively in g consignment of 10000 packets.
he hife ot an electronic wibe of a certui
bkl I ) deertan I}.'pl..‘ may be assumed to
¢ normally distr | w .
| Sy distributed with mean 155 hours and standard
devin v - T s
cvtation 19 hours, What is the probability that 1.1.1
3 ;'.ndhll‘ll-\- L'I]llﬁt“ [ui'“.' l‘l hf‘“.'t_‘i:n |3{—' Iu]“rs ﬂ-"d 5 {:{12 ”TJ '2-1;1
74 hours 3.22
: L o
(1) e of 4 : . . ) 41.2
the life ol a randomly chosen tube will be more than 395
hours.
A sales clerk in the departmental store claims that 60% of the 111
shoppers entering the store leave without making a purchase. A 2.1.1
random sample of 50 shoppers showed that 35 of them left without 10 | CO3 | BT4 | 3.22
buy g anvthing. Are these sample results consistent with the claim . | 1‘23-4
ol the sales clerk? Use alevel of sigmificance of 0.05. | 13.1.1
‘ 1.1.1
.. . ] 2.1.1
An ambulance service claims that it takes, on the average, 8.9 322
minutes 1o reach its destination in emergency calls. To check this . 134
claim, the agency which licenses ambulance services has then timed il ez ' - 3.1.1
i . : . . . B 4 7.1.1
on 30 emergency calls, geting a mean of 9.3 minutes with a standard é., 1
deviation of 1.8 minutes. At the level of significance o1 0,03, does | 1033
this constitute evidence that the ligure claimed is too low? 11.2.2
B 13.1.1
A product is produced in two ways. A pilot test on 64 times from L1
cach method indicates that the product ol Method 1 has o sample 2.1.1
mean tensile strength 106 [bs and u standard deviation 12 Ibs, 322
' ‘ . : 4.3.4
o fnact s . - corresponding value of mean and standard L :
s hicreas o Method 1 the corres [ - L = 10 | CO3 | BT4 | 5.1.1
deviation are 100 Ibs and 10 bs I'L‘hpk.‘i.'|l\’k']:f- Girealer lensile -"“'L"E-.‘ 1 71.1
i the product is preferable, Use an appropriate Large sample test -.11 821
5%, level of siprnificinee 1o test whether or not Method s better Tor 10.3.3
- i b s 3. )
ihe product. State elearly the null hypothesis. 111
, R 1.1.1
i : ‘18 o aned their variability are as given.
I'he mean yield of two sets ol plots o 21.1
ol of' 1 is of 10 | CO3 | BT4 | 5.1.1
) - ditference in the mean yickl ol two sets o -
(a) Lxamine whether the difference in the mean'y :i?i
plots is significant. ek

e = TLLLL A
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5(A)

5(B)

6(A)

Qdoouuuuuuut_‘lﬂw\uuUuU.U w | _

(b Examime whether the difference i the variability in yields is
stienificant

e
Set of 40 plots | Set of 60 plots
Mean vield per plot 1258 Ibs. 1243 Ibs.
S D per plot 34 28
| i —

A sunvey of 320 families with 5 children cach revealed the following

information:
1.1.1
1 0 | 2.1.1
No ofboys | 5 413 2 l | 322
ra i . Il = 5 134
Nooalvarls 0 | | 2 3 4 ! I 5.1.1
bl e ! — |10 | co4 | BT 2
No.ol | i 7 ' ' g
Mool gl s6 | o | 88 | 40 12 - | 8.2.1
famihies | - | 103.3
- _1 11.2.2
I« the result consistent with the hypothesis that male and female birth | 13.1.1
are cqually probable?
I
]
The height of 6 randomly chosen sailors in inches are 63, 65, 68, 6Y. , 111
=1 and 72. Those of 9 randomly chosen soldiers are 61,62, 65, 66, | 211
. ) : =
60 70. 71,72 and 73. Test whether the sailors are on the average 10 | Co4 . BT4 -
taller than soldiers. ‘ ' 511
- 7.1.1
1 .
i do __+_ | L 821
‘ [ |
lwo random *“"I‘I'-"‘ dranwn from norimil pupululmlh are. [ !
| | |
= | 111
q, 14 4 |
e (20 (16 |20 [27]23 22 |18 4 (25 1 2.1.1
- 3.2.2
§ . 134
Sam 17 10 | CO4 | BT4 ,;"1'1
g (28 [ a0 [43 |30 |- 5.1.
ple 2T 3y |42 1S 32 | 4 B 7.1.1
13 | ' ! 8.2.1
l 10.3.3

Obt ctimates ol the varnees ol the population and test whether
an estumaie:

two populations have the same varanee,

— — Tl
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Wurker vz s [aTs Te 17 s |o [0
FiestSwdy || T
(in 15 (18 (20 [17]1e |14 21 (19 |13]22

Fen workers were given a truning programme with o view to shorten
thet assembly time for a certain mechamsm. The results of the time
and motion studies before and after the training programme are given

below:

minutes)

Sceond

swdvn (14 116 |21 Liols |18 f19 {16 |14 (20

minules) ' J \

On the basis of this data . can it be concluded that the training
program has shortened the average assembly time?
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Tuhl LYK
able !
o “ 3 CHISQUARE (42
Significant Valuey 2
: 7)) of % Digeri)
for Stribution Right Tajl Areas
or Given Prnhuhlht}r ,
) ] -
\ d l l (?’ > / ‘”)) -—
Al I ] (Te)
s Degrees of ['f't't'dl)m (d.f)
"~ of ’ “lhlll‘”“f\ ({ i ,a“ ”f i('l”,'”f:flll'l'ffjrl')
Ii i i . L Il . T e — ———e— S .
= MY Y5 (.50
- e =S S __Lf'm .05 0.0 0.01
= OOLT 0004 - e [l o e
| ' 1 . 195 2706 SEAN n2ld 6615
2 . iy |.3883 1605 5 U9l 7821 9210
[ = 1M} i ETLFL
. LLo An 23368 i un] 7RIS 9837 | 11341
. = 11 BT 7779 4 188 11668 | 13277
ol LIS R £.236 1| 070 ILAM8 |15 086
872 2635 TR 1O 6GIL 1-: -',;:3 15 033 165812
) | D) 2167 (RS 12,017 11 067 16 622 18 475
u ERIE 2.734 T3 13362 15507 I8 168 20080 |
. U OSS 3,325 8.4 14681 16919 1067y | z1669 |
: | AR 3410 9.:310 15.987 18 307 21 161 23209 |
FIER 1575 103341 17275 19 675 il 0 o
171 D216 11340 18 5149 21 026 24054 | 26217 |
L 107 oSO 123340 19 812 22 G2 20472 | 27688
RERL (.57 1330 21 064 23 685 26878 | 29 I
A AR T 28259 | 30578
oy 7.26] 1359 22 307 26 | 2825 :‘J o
IR 7 962 15,008 23.5:42 il - T%-{ | a3 .
i LG8 B.672 15 438 21 769 27 587 40,993 Py
' b 4,390 17 438 25 989 28 869 32.346 | 34800
- (015 ylct - - 1 33.687 36.191
. - 18,338 27204 do.
74333 10117 s - . ) 15 020 37 566
| . 14).:337 28,112 3141 wLE
B 260 10 Bl
- PR 36,348 38,932
20 3T 20,615 32 671 36,343 | 38.93
" KT 115U - " Siais a4 924 37 GaY 10.289
| " J1 9 . . _— v
2 ERERE il .,’I’ 'H: 1 007 35 172 38068 | 11638
i Ll o 2 106 36118 LTSI ) +oibhs
; L) RO 14 HINH --l‘--;j‘_. - 47 138 1666 | 44314
s ' . A Y] o B i - 5 649
' Lozl 4 [ G RTIE 8 R 1496, f 45k
; .H|I| ik . . i 'j I |
g BRI Y e a0 T 10 113 11110 16.963
- N e 15 16 el s P 41 337 15119 | 48.278
=1 |12 HT 07 G RYRUIE 588
| g - N \} oo 3 134 A
2k |23 5156 J3 11ZH il 40 ONT 12 557 16.693 19,
17708 | YR ur FER X! 17962 | 50.892
/1 I 0 II.I ,n
AT -t - ) {LI- L
) L4 L8 A4

———

0o
Note, For degrees of freedom (V) @

variate with unit varanes

| ——— S han 40, the quantty J ) Jl\- =1 may be used as a norma!
e L
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DEPARTMENT OF MATHEMATICS
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"I'3 Examination, June-2022"

IR R LR

SEMESTER Second DATE OF EXAM  27/06/2022
SUBJECT Caleulus 11 SUBJECT CODE  MAHII5B
NAME
BRANCH MATHEMATICS SESSION Morning ,
TIME _ 08:30 AM-11:30AM MAX. MARKS 100
PROGRAM B.Sc. CREDITS 4 ]
.\‘L-\I\IE QF Dr Kalpana Shukla NAME OF Dr Kalpana Shukla
- . COORDINATOR
Note: Note: All questions are compulsory.
i ;
NO. UESTION MAR coO BLOOM'S ,
Q Q : KS | ADDRESSED | LEVEL | ©!
.’ |
- Evaluate the following using reduction formula
> | 1(a) LI
= jL sin® xcos*xdx 5 col | BT M
-ﬁ 1(B) Find the cnti:rc length of the Find the arc length of x = .
s t,y=¢ -2t 5 Col | BT2 [1.12
E Q2 | Find the area lying between the parabola : [1.1.1
= | _(A) | 4x = y? and the line 4y = x?, 5 C02 | BT3 ]
'.-3 Q2 | Show that [1.11
| o _(B) [ BGn,n) =B(m+1,n)+B0On,n+1). 5 Co2 BT3 ]
Show that
(i) Viegr = ~:—, |
" " |
(i)  grad (;1—,) --0 [23.1
-~ | 03 10 | C03 | BT2 e ilcl
=
= |
7 | |
(] Q4 | Find a unit veetor normal to the surface (4.1.1
xy b2t = A e ot (- I,-1,2) 10 Cod BT Ul
S T temperature at a point (%, y, 2) I space Is
piven by T(x,y,z) = 2 4 2y* = 2. A mosguito | 10 [4.1.1
Q5 located at (4,1,2) desires o fly Insuch adivection co3 _ | B3 ]
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| that it will get warm as soon as possible, In what

direction should it Ny?

Q6

Check that

(x+3Vi+ =32+ (x=220k Is  both
solenoidal and irrotational?

10

d-1avd

I F = y?dx — x*dy, evaluate I F.dr along the
curve Cis the triangle whose vertices are
(1,0),(0,1) and (-1,0).

10

Co4 BTZ2 L [3.1.2]

Check the Gauss divergence theorem for
* = 2xi — xj + 22k taken over the region
bounded by the cylinder x*+y* =4,z =0,z = 5.

10

State the Green's theorem.

And find [ (3x* = 8y*)dx + (4y — 6xy)dy
where C is the boundary of the region defined by
x= 0,y = 0,x+y=1. by using green theorem.

10

Co4 BT3 1]

C04 BT3 (1.1.2]

Evaluate [ F. dr by Stoke's Theorem, where

F = (x? — y?)i + 2xyjand Cis the boundary of
the lines x=0,y=0,x=a,y=b.

YL L
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DEPARTMENT OF MATHMATICS
“T3 Emnmmnml ju[y«ZUZZ ’

— e

UNIVERSITY"J

At Th ol 7014

...SFLE'.’fff’T_"‘B_ e — DATE OF EXAM | 01/07/2022 -
V‘{L}'E‘CT ]‘;I':‘I”E’:a\['fﬁ‘” " SUBIECT CODE ' MAII12B
I Fs u BNV Ll Al
. EQUATIONS .
BRANCH  BSe(ll) Maths | SESSION I
TIME 08: 30-11:30PM | MAX. MARKS | 100
PROGRAM __BSc(lH) Maths _ . CREDITS 4
;‘::g:}i*l ('I)‘i: Dr.Bhawna Singla NAME OF Dr.Bhawna Singla
o | Egglr:!l’)l;m'ron o=E >
— _ LAY sabhlil _ —
Nulc All qnesr:mw are compu!wn'
. co BLOOM'S
.NO. 3
N QUESTIONS QIARSS ADDRESSED LEVEL
g Q1(a) Show that the family of curves y* = 4a(x +
= a)is self orthogonal. 5 co1 BT3
T Qi)
o Solve (D-1)%y=_sinx 5 Co2 BT3
Solve the equation:
g (x%+y?+ 1)dx = 2xydy =0
= Q2(a) 5 Co1 BT3
= r dy _dy _
& | Q2(a) T2 " dx +y =xe*cosx 5 €02 BT3
Solve the equation:
x2£+x£-—u +ld = 0,wherekisa
e ») ix? li
o constant, Solvc the equation under the conditions ' _
7 | Q3(A) | u=0 when x =0, u= 0 when x = a. 10 co3 BT4
o el
]
o " f?.'l‘ @ _ =
Solve 727 + (1 = cotx) g =y corx 10 o3 BT
my | cin’r call — = BT
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E?sﬁ,

Q4(A)

Solve by the method of variation of
parameclers:

d*y

Tt a’ y= cosec ax

10

CO3

BT3

Solve the following simultancous differential
ecquations :

dx
3 tSx—2y=¢

dy _
-d—r+21+}’—0

]

Given that x=0, y=0 when t=0.

10

CO3

BT3

Q5(A)

A tank contains 40L of solution containing 2g
of substance per litre. Salt water containing 3g
of this substance per litre runs in at the rate of
4 L/min & well stirred mixture runs out at
same rate. Develop a model & find the
amount of substance in tank after 15 minutes.

10

CO4

BT4

a-Lavd

(B)

What do you mean by Mathematical
Modeling? Explain model of drug
assimilation into blood of a single cold pill.

10

Co4

BT3

Develop an IVP for radioactivity wil‘h N
Exponential decay and solve it with initial
condition N(to) =No.

10

Co4

BT4

Q6(A)

(B)

Calculate the doubling time for population of
insects which increases by 15% every yedar.

10

co4

BT4
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DEPA}ITMENT OF MATHEMATICS
T3 Examination, June 2022"

A
~ SEMESTER | :
Si]ll-.]—FCT [ ﬁ:l](‘l IISBR-A ; I o e |
NAME ¥ SUBJECT CODE MAHI07B
BRANCH B.Sc.(H) Mathematics SESSION | st
TIME - B:30am - 11:30 am MAX. MARKS 100 Sy
PROGRAM | BSc(H)Mathematis  CREDITS | 4
E:(%E[ (']J‘F i Dr. Deepa Arora NAME OF_ | Dr. Deepa Arora
TY | COURSE | ﬁu_gb\w’-”“?"
[ — . - | _COORDINATOR |

Note: All questions are compulsory.

CO |BLOO| P.L
MAR | ADD | M'S
KS | RES | LEVE
SED | L

Q.NO. QUESTIONS

—

Q.1 Find t}le gtd and lcm of 119 and 272. Also express ged asalinear | 10 | o1 | BT3 2.1
1. | combination of 119 and 272.

id ial—

(i) What is the remainder when the sum
15 + 25 + 35 4 -+ 100% is divided by 4? cos | coz | 873

:-H‘-J'-'
P
fo to =

Q.2

W W W WV ¥ T
qyVv-1uvd

(i) Solve the linear congruence 60X = 15(mod 21).

v

(i) Given that —4is aroot of the equation
2x3 + 6x* +Tx + 60 = 0. Find the other roots.

w19 =
——
‘J‘J-—.

' 7+7 | CO3 BT3
@3 Vi) Solve the equation ,
x* 4+ 2x7 - 16x2 —22x+ 7= 0 completely,
o jjven that one root is 2 + V3. -
2 2.12
El Form an equation whose roots shall be the Equm'us of the " cos | Br4 12
[} - i X 2 o .
3 Q4 | oots of the equation 3+ 3x2+oxt1
saennnalinll e e L1l
o1 - | z‘l.z
R 29y +4=0 10 | co3 | BT3
Q.5 solve by Cardan's method, the equation ¥ Fox L 312
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i Solve the equation x* — 10x3 + 35x% — 50x +24 =0 by 1.1.1 \
| Q6 Ferrari's method. ' 10 | co3 | BT3 2.1.2
” 312
(i) By using elementary transformations, find the inverse of the 1.1.1
matrix 2.1.2
Q.7 3 -3 4 5 | co4 | BT-3 | 3.12
A=12 -3 4\
n -1 1
1 2 3 -2 1.1.1
- For the matrixA={2 -2 1 3 2.1.2
> Q.8 3 0 4 1 10 co4 | BT-3 | 3.1.2
-3 find non - singular matrices P & Q such that PAQ is in the normal
- form. Hence find the rank of A.
'U Find the Eigen values and corresponding Eigen vectors of the
matrix 1.1.1
2 01
Q.9 - 10 | cos | BT-3 | 2.1.2
A=[0 2 0 312
1 0 2 e
Also find the eigen values of A3,
M fa=[ 2] express 4° - 44° + 84 12A% + L
14A? as a linear polynomialin A. 5 cos | BT3 | 2.1.2
(ii) Represent each of the transformation xy, =3y, + 3.12
2y xy =Nt n=nt 22;,y2 = 32, by the
use of matrices and find the composite
transformation which expresses x,,X; in terms of 1.
Q10 24,73 15 this composite transformation orthogonal? 5 CO4 BT3 2.1.2
Give reason. 1
(iii)  For what values of a and b do the equations
x+y+z= 6,x+2y+3z= 10,x + 2y +az =
b have 1.1.1
(i) no solution (i) a unique solution (iii) more than 5 CO4 | BT4 ‘.!.l..i
one solution? 312
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DEPAIBTMENT OF MATHEMATICS
T3 Examination, May-2022"

wruty wide Maryann Act 24 of 2014

SEMESTER 1AY | DATE OF
e : | © OF EXAM 23-05-2022
SI_] BI' IJCNI | {\D\.’{\NCEI) ‘;Ul! IF i — e
NAME ANALYSIS SUBJECT CODE  MAH210B
BRANCH | Mathematiecs | SESSION | | -
I 3.00 Hrs. | MAX.MARKS | 100
PROGRAM B.Sc.(H) f\f‘lulhc_mati_cs | CREDITS 4
NAME OF | At — |
IFI\tJ:ULTY Dr. Aparna Vyas NAME OF | Dr. Aparna Vyas
‘ | COURSE
- COORDINATOR | 1/ 3he=
Nore Pm.'A B C D: Aanesnons are compulsory. B -
co BLOO
Q.NO. QUESTIONS MAR | appREs [ V| B
SED L
L |
1 2.1.1 ‘
State and prove generalized mean value theorem BT1. |322 |
of integral calculus. 10 COl BT3 412 |
= 111
S 2.1
=23 y 322
= 3 2(A) Test the convergence _D:U]%dx- 5 co2 BT3 4.1.2
1.1.1
2.1.1
: ~X cos x dx, after checking whether 32
Evaluate fj'¢ s | co BT4  [4.12
2(B) the integral converge.
1.1.1
. __fuﬂxl )
Check whether the function f(2) == “_qt 0, — f;;
- A f(z)=0, 2= () is continuous or not atz =0, 2 - BT4 412
. RN ——
P ——
Eé {23( ' iy} 00
i . : of & I_L—-l——'- zw 0, &
o) Show thit [I]t: Illlll..'ll”" } (z)l : II"I |-‘:‘l ) {I] [3'1'?.. ;::Ilj.:é
(2) = 0, = 0ol malytic 03 BT3  [4.12
3(13) il(lﬁ:ugh C-R equutions are antistied at the origin. 7| CO.

TTLLLL
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Show lh'al the function v(x, y) = In(x? + y2) + Ny
th - Z.y is harmonic. Find its conjugate harmonic 2']'|
3@ f:;:::tt:g: u(x, y) and the corresponding analytics BTI. |322
[(2). cO3 BT3  |4.1.2
1.1.1
Prove that tan (i log®=lt) = 2ab 2.1.1
Q4(A) 0a) = w 322
= CO3 BT2 4.1.2
1.1.1
If the potential function is log(x? + y*), find the 2.1.1
flux function and the complex potential function, BT3, 322
- 4(B) . ) CO3 BT4 |4.12
N the 1 = i-J'_
[‘\p;:d e li'uncltmn jlrl(z) prAPETT= when I LI
1 <lz+1]<3 2.1.1
(i) lz+1]>3. BT2, |3.22
4©) CO3 BT3 [412 |
State Cauchy's integral theorem and evaluate s
§. (z + 1)dz, where C s the boundary of the 211
square whose vertices are at the points z =0,z = BTI. [3.22 |
Q5(A) |lz=1+ i,and z = L. CO4 BT4 412 |
.11 |
.é' ¢ 4z where C is the square with g-l,-l.
= Evaluate §, == dz, where & q 3o
< 5(B) vertices at £1, *1. CO4 BT3 1‘1 _i.
State Morera theorm and show that by using Z:I:I
. _ sinz =0 w b s
morera theorem the function f(z)=—]"1 % -;;_: |
5C) |&flmy=12= 0 is entire. _ CO4 BT4 A= _I
Find the residue of the following functions at
4 = 0: 1.1.1
iy f(z) = cosec’x 2.1.1
5 _ o el BTI, [322 |
i) f(z) = SNz r0se COd BT4 .12 ]
QM.L_./ NE
& 211
’ e 1. where C is the circle BTl, |[3.22
Evaluste §, ———d% where o CO4 BT  [4.1.2
6(8) |z) =2 using Couchy-Residue theoreme = 11
B 2.1.1
2.2
: . Integration. O B4 4.1.2
[valuate J-.:" —— .m d ) hy contour integration (L

I LA
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DEPA‘BTMENT OF MATHEMATICS
T3 Examination, May-2022"

| SEMESTER

SUBJECT
NAME

BRANCH
TIME
PROGRAM
NAME OF
FACULTY

—__—:%_

[AY :
R DATE OF EXAM 23-05-2022
ADVANCED SUBILCT CODE  MAH210B
A iCTCODE  MAH210B
Mathematics 'SESSION N
3000, MAX.MARKS 100
B.Se.(H) Mathematics CREDITS 4
Dr. Aparna Vyas NAME OF Dr. Aparna Vyas

- COURSE

| COORDINATOR

Nore: Part A, B, C, D: All ;};é.s:ffb:r:s'_};re compuisory.

\_ - 1.1.1
! I i‘..I._I,
i State and prove generalized mean value theorem BB'IT"I _:T_:
. of integral calculus. 10 Col 3 -.l. ]__1
=~ == | : 1.
ZZf ot
== . 322
== e w e 1 >
= 4| 2(A) Test the convergence [_, = dx. 5 co2 BTS [4.1-°
| 9 LLl |
1 | 21|
Ay
I NI dnge " T i I
| | fvauate [ o~ cosx dx, after cheeking Whether | | BT |4.12
. the integral CODVETEE: - -
2B) 1.1.
_—'ﬂ_L'?“ . i fin(z) 2¢ 0, 2.1.1
| ¢*heck whether the function f(2) = el 0 BTL, |322
® { f(z) =0, 2= () is continuous or nol atz =t 6 | co BT4 112
E 123(!\! N —_— 1.1.1
- T . iy f 2.1.1
~ -. oy A 0, 2,
) " | show that 1he (unction f("') (vl iyt BT2. 3.2.2
| - =0, z=0Is nol I1I1Il|)’1:lt' at Il]l' . y co3 BT3 a2 |
(=) = ¢ cquations are satisfied at the origin:_[_5 ===
:d a“]l‘)_l-’lg_]____:, O o ez

TILE L

Scanned with CamScanner



(1A R{AW

F o

)
_ L]
/.)"".E,__— R
- ”_[-"._3;] = |I'|(;|“" + y.m)n-it: BTI 2'] \
[ Show that the function P17 pjugate harmoTe _ T, 1)
X = 2y is harmonic. ]"'"{. I::r:'i‘mmtlillll analytics 7 CO3 BT3 A1 § "
r|||||;[i;‘||‘| ”(.1'. V.) ;ll'ﬁ(l the ¢ . - — == -T-‘r‘]"n\ LW
function f(2). _  ——— 21 | .
32)
a=Ib _— -EE-L. B . Y
| Prove that tan (f !o,qm) a? -0’ J CO3 —LHI\E ~
—————_—'_—__——_——_ I.l‘l | ‘J
) : 2.1,
. 2 4 y?), find the -
If the potential function 18 lo‘g'(-:'m:;lfgal)ﬁmuiﬂn. 01 g:ll:i, 327 | N
3 | flux function and the complex | ) 8 C % 3
: o 57277 __ when :
3 Expand the function f(2) = ;e W 11 .||_|| N
M 1<z+1/<3 BT2, [33;
D i) |z+1]>3. 7 CO3 BT3 4.1
4(0) N B
State Cauchy’s integral theorem and evaluate L1 3
§. (z + 1)dz, where C is the boundary of the 2.1
o : - = = BTI 329 B
square whose vertices are at the points z = 0,z = , 22
Q5(A) |lz=1+iand z=1. 8 CO4 BT4 L2 o
o L1
o = elz \ ) 2.1.1 2
| Evaluate ﬁcmdz, where C is the square with 12 o
=.'.‘=(B}"'l?J vertices at +1, +i, 6 CO4 BT3 4,12
| State Morera theorm and show that by using i.l.l 2
- | morera theorem the function f(z) =S—I;'1E‘ zZ%#0 EEI D
SC) &fz:]' =) i¢ ppit . ._..:
) Find(llze rcsidzuc ?’:lb L'[;‘“]r]f:. i 3 i——- COo4 BT4 429D
Py ot the following functions a1 | "
11 i) f(2) = cosec?y L] 5
O O, 21
| ..“" : ! sine g = N
~AA) e BTI, 322 )
R yo eix 1
g A Evaluate 5ﬁct—-—-~,”_.‘nz dz, where ( i the circle AR, )
;gﬂ;m B |z] = 2 using Caucly Resi 3.2.2
. T =0y Residye theorey, 5 BTI. -'1‘,! ]
Yo —— | CO4 BT3 ____*ll-ﬁ-/j
Eviluate (7" _toutn 2.1.1
Huale J;I T-:""":'-— ) hy [:[:]][nm- j| . . 3 "J__"." ]
Ingl'ullun, 4"' 7 49
)
)
)
Y

Scanned with CamScanner



UU““'

;C%"Ei%-

(i) u=0whenx=0,t>0

" 1, 0<
(ii) u= { 0, xx><01 whent =0

| and (iii) u(x, £) is bounded.

Using finite Fourier transform, find the solution

2 2

8
| of the wave equation == = 2 2% subjected to

at dx?

the conditions: u(0,t) = u(m,t) =0,t > 0

u(x,0) = 3sinx + 4sin4x

f and 4, (x,0) =0 for 0 < x <.

10

CO3

BT4

| Show that z(a™ cos ng) = 4-0cosd)

z2-2azcosf+a?’

10

CO4

BT.'!_

led 1d —
[ [
) = =

If Z(u,) = U(z), then prove that
T Z(up_p) =2z %U(z) , k>0 and

Z(Upsi) = 2¥[U(2) - TEbupz™

10

CO4

BT3

N —
N, P —

ld =

lad

| Use convolution theorem to evaluate

7 ()

10

CO4

BT4

fad 10—
1 — e
bl bt s

o7 Using the Z-transform, solve

| Upz + Hlpyy + 33U, = 3"

with up = Ou, =1,

10

CO4

BT4

Yod | 3" —
. H .
I & = e

. . .
Pd == =
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DEPARTMENT OF MATHEMATICS

“I'3 Examination, May - 2022"

SEMENTER

SUBJECT NAME

BRANCH

v
Advanced Algebra

DATE OF EXAM
SUBJECT CODE

25-05-2022
MAH211B

e —

Mathematics SESSION | -
FIME 09:00-12:00 O clock MAX. MARKS 100 B
PROGRANM B.Sc(H) Mathematies CREDITS B 4 B
NAME OF Dr. Dinesh Tripathi NAME OF COURSE  Dr. Dinesh Tripathi
FACLLETY COORDINATOR M UG L Asar st
Note Al questions are compulsory. ;
) g i - |‘
BLOO
MAR CO '
Q.NO. QUESTIONS S 1 Sk
- | i
1.1.1
Let G be an abelian group of order n. Show that for 1.1
1(a) every divisor m of n, G has a subgroup of order m, > B e _: : n
I.1.]
Let P be a Sylow p —subgroup of G. Let x € N(P) _ - iniea
;_‘3 1(B) s..o(x) = p', then show thatx € P. > co1 BT3 _ ‘ 1
—-— e SIS
o~ 11
—_ Prove that the set M :={ e, bl a,b e El a 1.1.1
1 c -
- 1(C) |, .on-commutative ring with umly under matrix o coz BT+ —.-E-I
______ addition and multiplication. | 1l
. . ‘ AL
1(D) I’ruv_n- that Z,, is an integral domain ifand only il n 5 | Co2 BT3 g
15 prime. | e
~ | prove l_l-‘li.‘_fu”(_}-willj;;- == 111
9 [ 1 4+ {is an irreducible l'!l'[llt‘lll inZ[{]. 10 Co3 BT4 111
| i, 2 is a prime elementin Z, L
o e - o S 3
= 3 Prove that ring of Gaussian integer s a PHD. 10 Co3 BT3 &1
~ 1 | 412
7 Fvaluate _
= | for e R a3 20 ad b2 din
r' , f[ ) - f{“) 4.].]
4 2|1 such Ilh..l i l."l.l rodir) = . 10 CO3 BT4 112
il. pod(l 2,8 1) n Al 414
ii. fem (3,4 + 50) in 2]1]
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11 IfRis aring and < x > is the ideal of R[x], then . == \ = i j:l
R\ 1.2
| prove that {l;l_ = R. l | 414
R | | 4.1.1
| ¥ind a polynomial of degree 3 irreducible over Z; 10 CO4 | BT4 4.1.2
and use it to construct a field having 27 elements. ‘ 414
S .11
BT4 412
7 Prove that Q(V2, V3) = Q(vV2 + V3). 10 Co4 | P
, 41
" Prove that if K is a finite extension of Fand Lis a CO4 BT3 412
8 | finite extension of K, then Lisa finite extension of 10 ‘ 114
' Fand [L:K|[K:F] =|L:F].

- i_ i Prove that V3 and V5 is algebraic over Q. 4.1.1
s | 112
i, Whatis the degree of Q(V3,V5) over @ | g co4 | BT4 4':'3

1 iii. What is the basis of Q(V3 + V5)over Q? l
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MANAV RACHNA

MAMNAY AACHNA I.JNIVE RS I'_["

b o

DEPARTMENT OF MATHEMATICS

“T3 Examination, May-2022"

————

DATE OF EXAM

27/05/2022

SEMESTER v
SUBJECT )
Mechanics- SUBJE MAH-212
NAME Mecl l SUBJECT CODE MAH-212B
BRANCH MATHEMATICS SESSION i
TIME 0:00 AM - 12:00PM MAX. MARKS 100
PROGRAM B.Sc(Mathematics) CREDITS 1
NAME OF
1 0 e . o
Ii:\AgUELTf’ Dr. Y K Sharma COURSE Dr. Y Kk Sharma
’ COORDINATOR  \ haslornmrros]
Note: All questions are compulsory
W [ BLO
CO | om
ONS MAR [ ADD S P
Q.NO. QUESTIO! KS |RES | py
SED EL
- The urcuh.:l_;d Jeast resultants of two forees are of mi!ii”i"-‘d_c P l:'-'
I(A) and (:) rcspcdi\'L‘].‘ Show that when they actatan angled, their 5 Oo| BT2 5_‘13::]_
5 59 2cin2 2
resultant is of nmgniludc Picos*3 + Q=sin® 3 4.1.2
/" — BE
. 211
I - qultant of two forces acting 5 col BTZ 3.2.2
1(B) | Find the Magnitude and d:rcclmn.o_I rr:.~|:| tan s T 12
at a point by Parallelogram Jaw of forces. [ T
2.1.1
. A co2 | BT2 | 31>
" N ioi —a(l+sinf) lying in 5 322
2(A ) | Find the C.G O he arc of the cardioids 7 al 1.1.2
M SR
5 coz | BT2 | 322
2(B 4 , . I I N2
o Derive the centre of gravity of an arc of a plane CUTT=
L

et LA
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i
| |
| p it STl ar L !
| i‘i\;\ C-!hal ;‘Thu \‘11'1\1:1] works done by the tension in a virtual | o

3(A) | Lp:ﬂn.n of a string from length/ ro I + & is - Tol . where T is the | . | ‘l :
tension in the string. L 10 cos | BT4 | o,
| | | 8.2
| ! | 1033
\ [ 11.2.2
| 131
; EEE
5 i ' 2.1.1
thlr cquu! rods. cach of length 2a and weight W, are freely ' o5
joined to form a square ABCD which is kept in shape by a light 434
3(B) rod BD and is supported na vertical plane with BD horizontal, A 10 co3 | BT4 5 Ll
:lbn_\'c C and AB and AD in contact with two foxed smooth pegs = AR
which are at distance 2b apart on the same level. Find the stress in 8.2.1
the rod BD. 10.3.3
i g2
13.1.1
; I 1.1
2.1.1
322
434
Find the equation of the central axis of any given system of forces 511
HA) acting on gﬁgid body. Y ’ 10 co3 | BT4 | ;l:
1033
| i1.22
}13.1.1
: 11
Define The virtual work and also denve the _ 10 cos | BT4 211
A(B measurement of work when the force acting at a point. | | —
T |
| ', 1.1.1
' . 2
; soo of | 434
} Define Null lines and Null plane. Find the FI;“ pomz{ot = | =y i
= l ~eS LA -
) 5(A) | the plane Ix + my +nz = lfor the system of forces ( |:
| Y.Z; L, M, N). )
i
2 13.1.1
2 | 1.1.1
: 211
? 320
’ Define position nl‘equilihrium and write down the 0 cos | BT4 | 4.3.4
.ot F aalil “e 'Iihr'll.lm. Sl.l
A 5(B) condition of stability of equ! iy
2 8.2.1
o L 10.3.3
7 TTLL LA
2
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11.2.2
13.1.1
Show that a given system of forces can replaced by two forees. | !
6(A cquivalent to the given system, in a infinite number of ways and 10 cos | BT4
' (A) that the tetrahedron formed by the two forces is of constant
volume.
! 1.1.1
2.1.1
' 3 -
: . ? 134
~ Show that the minimum distance between two forees '-"-’hlch are | 51
E equivalent to a given system (R.K) and which are inclined at al t 10 COs | BT4 711
:;:. 6(B) given angle 2 a is 2K/R cota and the forces are then each equal to 87
= ) 3ecn 10.3.3
> 4 -
'. L2
2 13.1.1
J
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'MANAV RACHNA

- MANAVY RACHNA

Avsameens | UNIVERSITY A

Decinrad m Seme Privoe Linerihy vids Marman At 24 of 2014

DEPARTMENT OF MATHEMATICS
“13 Examination, May-2022"

B e ———

SEMESTER IV & VI DATE OF EXAM 31-05-2022
- ol e ——— N AL V. —
SUBJECT NAME l:tc«?:_r-.ulj*nmsrnrms and SUBJECT CODE MAH213B
Applications
BRANCH ==~ MATHEMATICS SESSION 1 i
TIME 1 9:00 AM-12:00NOON ~ MAX. MARKS 100_ . -
PROGRAM B.Sc. (1) B ~ CREDITS 4 ‘
: \ ?:';\ME OF Dr. Kamlesh Kumar NAME OF COURSE Dr. Kame
| FACULTY . _COORDINATOR oy bt E—.
Note: All questions are compulsory.
cO BLOOM
Pl
Q.NO. QUESTIONS MARK | ADDRES | 'S
SED LEVEL
Bl . 2
= 1(A) Find the Laplace transform of cos“t . 5 COl BT2 11
= 211
& 322 |
> ) 1-cos t | 1.1.1
1(B) Find the Laplace transform of —z— 5 col BT2 1211
e MO,
Find the Fourier series representing | l“
5 co2 BT3 399 |
g 2(8) f(x)=x, 0<x< ow. 1 |7 l
= ——- —— TN
[N x-kmrﬂc:x’-:Zm.ihull” . .
O» : Expand for f( ) | 5 co2 BT3 2.1.1 |
2(B) range sine series. Where k is constant. 322
1 111
Find Fourier sine transform of 70y - 10 CO3 BT3 211
3(A) 3.2.2
Using Parseval's identities, prove that l::
s m dt n 10 CO3 0 T
e ———— =
5 ( L @+t +th) 60
) - 1.1.1
: ‘]_E—ii'.l x>0, t>0 '>'|r1
Qolve the equallon 5r= Gy - 10 Cco3 BT4 392
C o 2.2
l 3(C) subjected to the conditions
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(i) u=0whenx=0,t>0

whent =10

(ii) u={]' 0<x<1

0, x>0

and (i) u(x, t) is bounded.

e S

withuy =0,u; = 1,

Using finite Fourier transform, find the solution . I.1.1
2.1.1
. p 2 2 .
of the wave equation gT’; = nz-gx—: subjected to 3.2.2
~3D) | the conditions: u(0,t) = u(m,t) =0,t >0 10 cO3 BT4
. u(x,0) = 3sinx + 4sin4x
andu,(x,0) =0 for 0 < x < m.
1.1.1
- z{z—acos ) 2.1.1
‘]4{‘&] Show that Z((l cos 716') = m . 10 CO4 BT3 3.2.2
i
\ If Z(u,,) = U(z), then prove that l::
Z(uy_y) =z %U(z) , k>0 and 5,
L) (tn-k) ( 10 CO4 BT3 e
= |/ Z(upar) = 2(U(2) — ThThunz™
S |
C o ) 111
< F Use convolution theorem to evaluate 211
-\ 4(C) 7-1 (__;2_) 10 CO4 BT4 128
\ (z—a)(z-b)
Using the Z-transform, solve l : :
\ 4(DJ Un+2 + 4'!1"_,,1 + 31(" e 3" 10 CO4 BT4 322
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 SEMESTER

3 MAamnAaw BACHMNA
/ Mt g v ik awpe iyl

MANAV RACHNA
UNIVERSITY A

| Declarad oy Siate Pivits Universty sids Marpana Aot 74 of 2014

DEPARTMENT OF MATHEMATICS

T3 Examination, May-2022"

IV I | DATE OF EXAM | 02/06/2022 1

CSUBJECT SET & NUMBER I

| NAME CTHEORY | SUBJECT CODE mfmzm;“ |

| Brancn ~ MATHEMATICS | SESSION 1 |

.| TIME 9:00 AM - 12:00PM | MAX.MARKS | 100 {
) | PROGRAM | B.Se. (H) | CREDITS |4 )

)

)
b

|
>

|
|

|

-

2
2
p
3
P |
P
p)

'l |

- |
|

O-LUvd

2
|
')'.
)
“>

-

NAMLE OF
FACULTY '

Noile.

| MR. RAMAPATI
MAURYA

| NAME?F | MR. RAMAPATI |
COURSE MAURYA

|
|

Al questions are compulsory.

2
2 | Q.NO.
D

BLO
- CO | omr
MARK | ADD
QUESTIONS S RESS S :
LEV
ED EL
: | |
I 1 —y
I| 1(a) ‘ I-xplain denumerable set. Show that the set ol all rﬂ.uu_nnll numbers 5 | COl | BT2
| | in the interval (0. 1) 1s a denumerable or countably infinite set. | =1
I - N . i a +
| Prove that the relation R “a- b is divisible by. 3"V EI.‘b EZ e . col | e
L 1(b) | (set of positive integers) is an equivalence relation. Also describe 5 | |
| | the distinet equivalence classes of R. | N
N "pri is infini 5 C0O2 | BT3
2(a) 1 Prove that number of primes is infimte. rl _|[
—— [faand b are ruluﬁﬁl}- prime, then prove that any common divisor I co | 813 |
2(b) | oracand bisa divisor of €. ..
e he any positive integer, then prove that |
o erime and k be any positive integer, l‘ - ) =
l ‘ P :q J_]1r;l::1‘;d3];’t‘1 Hence for any positive inleger n=1, Show 6 cOx | BT4 .I
) | PP =1 o |
. ] that ¢p(n) = ['](mil(l pl’ N
% Find ‘_h:ﬁghcﬁl power of 6 contained in 500! I - cos | BT3
'| 3(b) I —————— .
_i;lll'_'lll.\’- h:_i:_«:i_iiw:'.;uul pumbers ¥ and Y. |11:u\'|.: Ilh.l:.l , 7 O3 BT3
3(C) o x—yl<lx]=IylSly=yl+ 2 - -
i _—_n_d#}:; + 2 both are ]n'i:hu:ri. then show that p(p + &) = 4 cos | Bra
pu
) | p(p) + 2 — ———
- e

i
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1\ { o
I an integer n>1 has r iots —
\ monteger n>) has r distinet prime factors py Py, P oee o Pro then
| | AM) | show that 30 M9 — 1y 1 ST -
| ! () e i=1 (] —-;;) 8 CcO3 BT3
) | is an integer = 1, then show that Yo 1 (ﬂ) d(d) = 1. g aoilll =
il |
| 5(a) Prove that if the congruence x = a(mod S
g . . .= p): (ﬂr P) =1lis
\ \ solvable then it has exactly two incongruent solutions. 10 C |3
N State Euler’s criterion for the quadratic resi _
S(b = r the quadratic residues. Hence show that
] L) disa quadratic residue ol 23. 5 Co4 | BT4
| \ 5(0) Let p bean 0:1'-1 prime and a. b be any integers co-prime to p then o ' :
' A 1 prove that (22) = (2) (2 5 | cos | B4
|| o II prove lh..lll ( ,-:) = (p) (‘p), ! | ‘
> |
o~ | State Gauss quadratic reciprocity law. Hence prove that if at-least
; % 6(a) | °n¢ of the primes p and q is of the form 4k+1, then (E) = ' 6 cos | BT3
!, (%) where (.) denotes the Legendre symbol.
6(b) | Find all the primes p such that x? = 5(mod p) is solvable. 7 | CO4 BT3
l 6(c) | Findall the primitive roots of 10. ] | Co4 BT3

i

e

0
’
**t#dﬂl*
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v, | MANAV RACHNA
UNIVERSITY ~

wilyewynl o el n!
o
welired an Stow Prvene Uinive ity vide Maryana A 26 of 2014

DEPAETMENT OF MATHEMATICS
I'3 Examination, May-2022"

SEMESTER VI e
SURJECT , | DATE OF EXAM | 24/05/2022 |
I et :(- I DISCRETE , el i [
| NAME MATHEMATICS '; SUBJECT CODE | MAH3IIB l
| BRANCH _MATHEMATICS | SESSION ] .
e .\ .-: : . . — - — -d— —:
| l’h 'll( - C09:00 AM - 12:00 PM | MAX. MARKS 100
| "y : L vIARKRS | W%
) ERUIEIA BSEI( __icrepiws_ _ la
AM c N N/ T '
 NAME  OF | MR. RAMAPATI | "WIIL OF | MR, RAMAPATI
FACULTY MAURYA | COURSE MAURYA |
PSS | COORDINATOR | .y ghad_ el
Note: All questions are compulsory. | o
R R | BLO
E imal O | om
. : MA | ipp | OM [P
Q.NO. QUESTIONS RK | prg S 11
=S SED LEV
- { . -EL
T Repading POSET i
{ i (11,2}, {4}, (1.2}, (1,4}, (2,4}, {3.4}, (1,3.4), (2.3,4},€), answer the \ |
| 1 following questions: . I
) =3 | 1(a) (1) Find the maximal and minimal elements. 5 | CO1 | BTZ2 ‘
> | (i) Find all the upper bounds of {{2}, {4]} and lub.
) a | (iii} Fil‘ld :l“ thc Iuv‘rcr bounds Qr -i 1.3.4; and glb U'f [hl: same.
) . I % Jefined by
= TIr R be a relaton in the set of integers Z defined by
| : - —y) i sible by 6 :
) ] | R = [[x,y):l E 2y € Z, (:‘f ‘ }’) !Sgl?f‘si[[fj;fhujdie]ﬁncl 5 | o1 BT3
> . 1(b) l ihen prove that R is an equivalence relation. Also descr 8 j |
1V equivalenee claswes LR T A sl iisfyingthe il
pICCR | Solve the recurrence relatl n+1 5 | co2 | BT3
s | ,..)..(ﬂ] | *()t']diliul'l ay = 2. A |
2 5 — ] ) — s Jaw in Boolean algebra. Also. verify the T
b | | Sate and prove De Morgan's I : 5 | co2 | BT3
')l CIU 2(b) | same using truth table. B M N —
. I ey ————live to the [ollowing statements:
- ~H Write converse. hwursl.;z;nwil un:'lrjpg-"”“'" fo S8 o | cos | bra
| . “-x_;r/‘l._'—.. then ".' .
3'! g \ 3(a) 1([]|:) ({1 run fast then | can win the Fee: T
2 = __,__J___——f—f'f‘.*“’_.___ﬁrhrﬂ
-] ——— < 1pebra of Hyropositions. show th 7 | CcO3 | BT3
26 Using laws ©7 JELET; A i;)) = ~pAd. __#—#—-r-—LJ——J’—J’
o 3(b) (I)H_P:(_L __J_I_._ﬂ———-f"'_“”u“*
>
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i o ——e e
i (m (pAQV(pA~q) =p.
1
L R o
. l) q » whethe
], 3€) | " ermine whether the Iulltmnu__ prnpusmnn is a tautology: ,
. (V) a(p=r)ag-n]-r. 7 | CO3 | BT3
Test the validity of the argument:
p=q,
q-—r,
4(a) :
iy g 7 | CO3 | BT4
p
! s
| ‘Check the validity of the lnllnmnb_a_rgﬁiuﬁ o } -
4(v) “If' 1 try hard and | have a talent then I will become a scientist. If [ 2 | co3 | BT4
become a scientist then 1 will be happy. Therefore, if I will not be happy S
- then 1 did not try hard or I do not have talent.”
i Obtain disjunctive normal form of the following statements:
' 1 ~(pV A - o
40 (i (pva) = (PAq) 6 | CO3 | BT4
| i)y (pAa~@am)vp<aq. | _
| {
lﬁ “Draw the multigraph G whose adjacency matrix is Mg = |
1 3 00
5(a) ] é (13 % é . Also, discuss an application of multigraph in real 4 | CO4 ‘ BT3
‘; 0 1 2 0
a | life. e
M Give an example of a a graph that has o
' (1) [Lulerian circuit which is also a [[mulllun!an t_:_\'cl-.-. 6 | COR| BTS
| 5(b) | (ii) [Hamiltonian ¢ircuit but potan ulerian cireuil. 1
'. ' I S WA T ' m
. E e _iis_i;@ ISij_ltﬁ:-ﬁlrh's algorithm, (ind the shortesl path between and g in the
"> | fullowing graph: b \o e
= ™~¢
sl a0 :
o | 1 i P (& 10 | CO4 | BTH
=l |
| 5 | a //f o ,
| s Y ¢
i J
Jine tree of the:
. ds o |1unn1ml spanning tree ol
| Show how Kruskal's "ll:'“”lhm finds g | CO4 | BT4
1 following graph:

UL LA
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Y=>
0 1 2
0.1 0.2 0.1 0.4
0.2 L 0.3 0.1 0.6
0.3 0.5 0.2

]
==

Y X=0 |
Y o X=1 0.6
Y2 RIXED 0.5
Y=2 Re=-1 0.5

E(X) 0.6

ElY) 0.9

Lix”2) 0.6

E{Y"2) 1.3

E(X*Y) 0.5

Var(¥) 0.24 |

CoviX,Y) .O_Od

i ‘ﬁm
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TSR TP ST W TR e e e = e

I
1 H :‘ |
| l |
\ lI l ||1
I
ST — — — - - 1 |I '
I-xplain the following terms regarding praph: \ -
H 4 I' Cr,,“ | -
] 6(b) \ (1) Proper l..‘l.‘!].lﬂlfll‘lg | | '. |
\ | (11) Chromatic Number o | | .l .
| Find by ﬁﬁ‘??@dﬁﬁtﬁ. a minimal spanning tree of the following \ 1
\ \ graph: 2 e l
| | o)

| q i

2
-2
D
2
D
g

P L
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tay ; . ; : .
. | vl the l.s”” tll'-“il“l““” table Tor Ihe ’l"”l"'t'-l”}'.

[y . P
TE marganal table wor the 1ollow ng.

Lionder | Raak - Toral
' |
; .
! R R2 R3
I
Male 30 T o0 200 T T
: - | O, SRS ] (- N —_
crnale 0 V() f 40 1 00) i
| i f
! ) { O L L . -‘ H'_-[_,':I

Rl ,RZ L Ra s Probability of X

_ Male 30 _80 90 200.00 0.67

Female 20 4(_)_ 40 100.00 0.33

Total 50.00 | 120.00 | 130.00 300.00

Marginal

0.17 0.40 0.43
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D | MANAV RACHNA
Y it \UNIVERSITY A
-
- DEPARTMENT OF MATHEMATICS
. > "T3Examination, March-2022"
" - _ . I ———————— ) e — e
D | SEMESTER Vi  DATEOFEXAM  26/05/2022
a 3' SUBJECT LPP &Game Theory SUBJECT CODE MAH309B
A NAME
2| BRANCH BSc(H). Maths SESSION I .
»d TIME D:00AM-12:00PM MAX. MARKS 100 i
D PROGRAM BSc.(H)Maths __ CREDITS 4 E—
. _‘\'_-\.\II_-Z OF Dr.Ruchi Gupta NAME OF

FACULTY

Dr.Ruch_i Gupta
COURSE
b _ COORDINATOR  PiShoamrr—=—
= D Mol .

- e : | BL|
e : o o
"D qno. | QUESTIONS et Rl | |-4P3
> | L ' ED LE
= |

el

| A company has two grades of inspectors 1 and 2 who are to be
| assigned 1o a quality inspection work. It is required that at l{
least 18.00 pieces are inspected per 8- hour day. Grade

£

2 |

|

s M- Finspectors can check pieces at the rate of 25 per hour with an '

5 — ‘ dccuracy ol 98%. Grade 2 inspectors can ¢heek at the rate of 15 '
- X . . . " \
: E Q1 preces per hour with an accuracy ol V5%, The wage rate for grade | 10 COd BI 113
> A L inspector is Rs 40 per hour while that of grade 2 is Rs. 30 per | 4
: = hour, Each time an error is caused by the inspectors, The |
r D compiny wints to determine the optimal assignment of i

3 | 1nspectors to mimnize total inspection cost. Formulate it as Lrpe |
= | and solve using graphical method, |

1
1 p - 1 : S | | B i -
;A
- g = [
. % . |
Oy 28N _ . | cor | BT} 1.2
;2 ".'] Q Solve the following travelling salesmun problem so as 1o 10 | ¢ 02 1 N
;_ ~ (o) minimize the cost per eyele: ||
rJ U | | |

’ S _L _
3 thrbeen
P

]
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1
Fro To ]
rom e 8 ?
: A_ 1B |C D IE | |
A de 12 T6 T4 :
; 6 -l TS 1
c |8 17 - n_[3 | |
D 5 4 1 B 5 ; |
E 5 5 - ‘
“ 7 8 - { |
. Solve the following game by Simplex method: |
| Q3(A) -1 2 1 BT
. 15 1% 1. Jlf i il
_ 1 —2 2 S 3 L
3 4 =3 .
Il
'I'wt\'o plavers A and B match coins. If the coin match, then A ! |
(B wins one units, if the coins do not match, then B wins one unit of | ' BT -
) \-l i l)"‘ 191 1 et Pe o 5 CO‘; 4 1_].:
alue. Determine optimum strategies for the players and the +
value of the game. F
Solve the game using dominance principle:
[ B
- A ] T Jm JIv_[Vv__ [V
| [ o Jo |0 o jo |0 8T | 112
v 1 1 -
_ | T e P [ P N | 10 |co2 |5 | 5
@A) w a3 [1 [3 12 .2 | B
v 4|3 |7 [ 1 2 |
': v |4 3 s [ |2 ]2
| vi 12 13 13 [-=2 [2 12 |

e
|

for it zeTo-Sum Wo-person BT . .

x n payoll matrix
. and show that the 5

|.et A=la,) beanm . :
Yel point for matrx A

| Afine a Saddle

B) | pamc. Delinea Sad ik :
il b { the game 15 equal to the saddle value.
| | BRI BN NS S

Cvalue o -
by cach of which must go through the machines

4, K : . : . |
e order ABC ", processing fimes are: |

- |
{

]

We have live IT
Ay and Cin 1l

‘ ' ' 3 A 5
| Jobs i 2 2 ; 5
| Machi | 4 0
A | —T13 3 l
! Machi | 8 O 2 B I I
= —5T6 T 11 |
Ir:i;:cﬁi" 8 10 6 i )
- 10 |co2 {3 (L3
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Dcicmun‘c a sequence for the five jobs that will minimize the
elapsed time T, Also lind 1deal time.

MG 12340500 inorder My Ma.M;

hours) is given below:

We have 4 jobs each of which go through the machine
........ M, processing time(in

Jobs | M_J__\ M: M. [ My [Ms [M, | -
A |18 |8 17 12 110 [3 10 iy
g 8|17 e [9o T[6 18 119 <4 Ll e
IS \H 5 o T b | B
M 120 |4 3 1[4 g |12 | '|
Determine a sequence of these four jobs that minimizes the total | "
clapsed time T. Also find ldeal time. ‘ ‘
1 |
B “Give the Johnson's method for determining an optimal sequence | BT |
| Q6(A) | for processing. And explain what "no passing rule’ isina 10 Co1 | 1.1.1
| sequencing algorithm? | | _
[ |
|_ \
ll Find the sequence that minimizes the total el:}pscd time rcqgued
' to complete the following tasks on two machines and find Ideal | |
time ¢ | |
Hme .
[ | las

»
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CSEMESTER

SURNCT
NAME
BRANCH
TIME
CPROGRAM
- NAME OF
FACULTY

Note: ait I_H:C All questions are compulsory,

—_—

PANAY AR M A N AV

ik vt ww dymdagy

Ul bewpmet vy %

RACHNA

UNIVERSITY #

Werm Py iie | bivmr ity wieke Hegaen Ase A ol 30004

DEPARTMENT OF MATHEMATICS

“T3 Examination, June-2022"

1 - DATE OF EXAM  23-06-2022

Field Theory . et . .
1eory SUBJECT CODE MAHS07B B .

Mathematics SESSION 1 .

8:I0AM-11:30 AM MAX. MARKS 100 .

M.Sc. Mathematics ~ CREDITS 4 .

" NAME OF
Dr. Kamlesh Kumar COURSE Dr. Kamlesh Kumar
 COORDINATOR  {¥-Sham™" —

Q.NO. QUESTIONS | MAR |
| T i L N -
I e =) et P
' ] 5 co1 | BT1 PI 111
§. 1(A) | petermine the degree [Q( 3+ Zﬁ) - Q] | 21211
= =8 - PIILL
| . : T " . 5 col
' 5 | 1(B) | Show that an algebraic extension ofa 552 P2LE
:Ilb | perfect field is perfect.
ﬁ——-—-—-—l—l"_ 35 Cco2 | BTI PILL]
e ohisms of the 3 2 ey
T 2(Ay | Petermine the .lulu!nﬂfpl"'h"“*-’ . N IE:: 1I .
extension Q(W)fﬂ’(ﬁ) explicitly. B S e
A 5 (O | BT2 )
> e o show that @ normal - PL21LI
b o2(B) | Givean example (o sho e | ey
\ . il oe
; ! extension ol i normal extension ! prat |
!1 be # normil extension. - » — 1By | P
' no| e ' SPAR
: { - et Cihe Galois proup o | | ,
[ 3(A) | Determin® ILIL .Iii)“z ~ %), Determine all Praal
2 - 2)(x* - . A
| (x f!)'[ I. th- Hl}“l“”” ||I..'h1 ”1 ||'I'I‘t .
e the sublields © coy AT PLLLL
o polynonal (V2) | (V) e ool ; ' Pl 7—::
i w s r K i z i ) ]‘IJ.A-
| -] 3(13) pmutmlw v
\ e iﬁ.”mnrpl‘lll‘- . —

T 'L L
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3(C) | Determine [Q(g,,g,) @({t)[ or 5 CO3 BTI PILLL
P12.1.1
calculite ®y(x).

¢ P1p(x) PI4.3.|

_ Pr4.1.1

3(D) Write  the  symmetric  polynomials | 10 CO3 BT2 PI1.1.1

f(x.y.2) = x*y* +y*2® + 2°x* and PI2L1

gy z) =x*y+xyd +xz+xz’ + E: j‘;’:
viz 4 yzt in terms ol elementary - !
\}mm-..iru. pulvmmu s . '
4[A] Haiwsa p\l\IlI\L constructible real number then | 10 CO4 BTI | Pl .11 |

)

show that Va is also constructible. P12.1.]

PI4.3.1

4(B) | Show that it is impossible 1o trisect an 10 CO4 BT2 | lfII‘-‘] -[' .I]

1 arbitrary angle @ with ruler and compass. PL43.1
—— : : ——— 4 BT2 | PILLI |
]| 4(C) et p beaprnme number and &, —‘cuz.Zfr/p + | 10 CcOo e |
. (sin2m/p?. Then  determine degree : P43l |
| [Q(‘fp):'@l' | PL4.LI '

— =— : Co4 BT3 PILLLI

4(D) pProve that it 1s impossible to contract the | 10 ‘ T

regu]ar'}gon. | P14.3.1

| PI4.L1
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DEPARTMENT OF MATHEMATICS
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SUBJECT IL\II' OF F‘(A\l 27/06/2022 |
) NAME Complex Analysis SUBJECT CODE MAH 308B
’ BRANCH MATHEMATICS SESSION Ist
Ll G 3efM - 1130 i MAX. MARKS 100
) PROGRAM M.Se.(Mathematics) CREDITS 3
) NAME OF . NAME OF
: FACULTY Dr. Y K Sharma COURSE Dr. Y K Sharma
I COORDINATOR \.L;(_ § rAarn s
3 Note: All questions are compulsor | -
g co  BLO
> | oMz’
Q.NO. QUESTIONS VAR AP0 s | m
2 KS  RES .
SED LEV
2 . EL
5 ) | .
L | HA) Evaluate L:? (=% + =) d= along the line joining the points (1.-1) |I 5 col | BT? 2 _ !
N | and (2.3). | | 412
2 : ,
5w A R R
T \ State and prove C R equation in Cartesian_coordinates b T e AW
: : ﬂﬁ_l dt__ PP | !
% \ 5 | Using the residue theorem, evaluate I-—“ TPy where ¢ is | : co2 | BT2 | !
' 2(A) e
- | | the circle l;ﬂ_‘_l________________._ e —— i e i
2 | s | cor | B2 2y
2 = l I-xpand SNZ L aboutz s T \ .12
J) o -

"TEYLL A
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P
‘ 2,11
3(A) | State : =
(A) ate and prove Uniqueness ol analytic conti : 4.34
ytic continuation theorem. 10) cos | BT4 s
] A
| 821
133
11.2.2
13.1.1
g ]
2.1
Show that 1l | 322
ow a s ) L] . . >
S(B) 1at the function  can be continued analyticall 1 154
construct a power series which is o I e - gt
) vich is analytic continuation of /(). 10 cos | BT4 -,
821
1033
| 11.2.2
130.1
111
2.i.1
5
. . s = o 511
4(A) |If f(=2)=12) then prove that [(x) 15 real. 10 CO3 | BT4 |4
' [ A
‘ 82.1
10.3.3
il 22
1 _—_____-__‘_—______'l__________‘__l '
| Explain the following with examples P
e |
- 4(B) (i). Analytic Continuation 10 co; | BT+ 3::
(ii). Complete analytic function ._,——'—’/i"'
101
| 2.1.1
e otth ex . , - AR
5(A) Define Translation. Rotation and Magnification with examples. 10 co4  BTH i
| 8.2
' 1033
' 11.2.2
1311
e — N M S
_———-d__'———-—"—_'—/’/— | I.!.]
| | 2.1.1
bili | 15 24
: ivery M 2
: rmation. Prove (hat “livery bifined X R
Define linear i'rfu..lmnul tl‘i"'ﬁl:‘nf bilincar (ransformation with 10 cod | BTH [ 501
5(B) 1r.1na|'ommlmn is the resultan
‘Ht'ﬂp]L E_:,umcll'lt. Im[’ﬂ'ﬂ" 7.1.1
8.2.1
R [ B B B
—_— T AL



|
| | 13.1
Find the fixed points and the normal of the following bilinear I
L — . z co4  BT4
6(A) transformation if the transformation is w = 10 | |

- - |
| |' [.1.1
2.1.1
| Fa-)
: | 4.3 .-
: i | | 5.1.1
; B Prove that the cross ratio remains invariant under a bilinear 10 cos  BT4 7' : ']
. 6(B) transformation. | | q._‘. |
: | | 10.5.
| Pl
3.1

e sk sk sk sl ok sk e ok ks sk kR R

sxskkkkRkkkkkkkk  END
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DEPARTMENT OF MATHEMATICS

- I'3 Examination, June-2022"

SEMESTER - . ) | |
| SEMESTE lf DATE OF EXAM  29-06-2022 |
'. ?\.l\':'::':‘ . Functional Analysis SUBJECT CODE  MAHS509B

_R_RJ\SFH Mathematics SESSION 830 AM-11.30 PM

TIME 3.00 s, MAX. MARKS 100

PROGRAM M.Sc. Mathematies CREDITS 4

NAME OF Dr. Aparna Vyas NAME OF Dr. Aparna Vyas

FACULTY | COURSE U—SW’_

] _COORDINATOR  t" 7

Note: Part A, B: All questions are compulsory.

Q.NO. QUESTIONS

1170 |

V-14Vd

g-1L4vd

= '_'—‘; l
| |
1
| A normed space X is a Banach space if and |
| Q1 | only ifand only if every absolutely _ '
summable sequence in X is summable in BT1, PIll.1
x 10 CO1 & CO3 | BT2 Pl2.1.1
" Let X and ¥ be Banach spaces over the
ield K and let B(Y, Y) be the linear space |
U o all bounded linear operators X =Y.
Define (|-l 15X, ¥) — R by TN =
sup{l[Txlly: « € X, lxlly = 1) Then . R
prove that (O, ). 1D 1 normed space | it
4 . HITHIS ace, then la i
Furthermore, (1Y s Banach sprce 10 €01 & €03 | BT3 | P43 |
|

Q2 _ | prove that BCY,Y) 1s also a Banach spave.

! Sliow that the dual .f-]r.u.'cul'”'{ll}, B =

- . | Pl11.1.1

o is [1(n) where 1 < < o | |
H, In m A (n) | BY1, Pl

| & : 10 ol | BT4 [Pra3n
| 28 - P
‘QJ[J_ Pl 2.1.1
heor ' BTI. | P14.3.]
g s and prove Flaline Han I T heorem (on - o L L

3(B) i peal normed spaces. nry
ahdnabE
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\ l Show that a closed subspace of o reflexiv E: ;::
‘ Q4(A Banach space is rellexive, l e BT2, Pl 4.3.1
| | Let X be normed space over the fiel = = L P4l
| closed linear subs i elield K,Ma
I tM ¢ iear subspace of X andletxy € X —
A1 d s the distance from x; to M, then
show that 3a g € X* such that
(i) g(xg) = 1
(ii) g(M)=0 FE’Ilzl.l,ll
1 1
i) lgll =3 BT1, | Pl43.]
k_ A4B) | 10 | cozco3 BT3 | Pl4.1.1
Show that the mapping T —T" is an
] isometric isomorphism of normed algebra
\ | B#(X) into normed algebra B(X") which PIi.1.1 |
reverse products and preserves the identity BT1. PI2.1.1 |
 Q5(A)_| uperator. 10 | cozco3 BT3 | Pl43.1 |
—1 Show that in a [inite dimensional normed | PI1.11 ]
space, weak convergence implies strong BTZ, PI2.1.1 |
5(B) | convergence. 10 | co3 | BT3 | P14.3.1 |
Let X be an inner product space. Then show | _
that, there exist a Hilbert space H and an | PI1.11 |
isomorphism T: X — W, where W is a dense Pl2.1.1 |
subspace of H. Also show that the space H is c01 Ciob :;‘32 E: ijli
Q6(A) unique except for isomorphism. 10 , e |
Let H be a Hilbert space. IfM and N are P12.1.1
orthogonal closed subspaces of H, then BT1. E: :i: .
show that M+N is & closed subspace of H. €01, CO4 1.
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2 Note All questions are c'r_mr;r:u!.; noo s | o ‘

SEMESTER

SUBIECT
NAME

BRANCH
IMFE
PROGRAM

NAME OF
FACULTY

Y MANAV RACHNA
“===" UNIVERSITYA

Univmrsiny vidte Marpnes bet T8 of 2014

DEPA'I}TMENT OF MATHEMATICS
T3 Examination, July-2022"

]I ——

——

DATE OF EXAM  02-07-22

Diﬁ.l'"(‘“tiﬂ‘ Genmcin-- | MARE10] =

SUBJECT CODE  MAHSI0B

Mathematics sgsq(_)\; First
o DEOMUVN wes "
\ = RIS MAX. MARKS 100
M.Se ~ CREDITS 4
Ir. | .2 . s I e . - Raath |
Dr. Advin Masih NAME OF Dr. Advin Masih
COURSE

COORDINATOR

YW $ ka0

v T
' 1 1.1.
2 o )
;IE ! 1{A] Show that ik, j]«[jk 1] = %; S
25 '- . N B - | co1 BT3 1
3 -] | | - 1.1.
' '
2 > “B) l Show that the metric tensor g, is a covanant | 2.1.
|- | tensor of rank two. i 5 co1 BT3 :1
3 | 1
4 1
Find the curvature for the curve | ’
b —a(3t -t y=3atiz=a@t+?) | 2.1.
> |Q2(_A x = a (3t = t3).) . | cor - !
P A [ NeU 1.1
- _ . th 1
> U.: |] Calculate V,|f] for the function f= 3xyz wi L
3 i | p=(11.0)andv = (L 0.-3). g e - .
! Z(B) 1.1.
}
| ) 1
3 1 pProve that the first fundamental form is .,
' meter. £ 1
2 F‘;U; | imvariant underan-ans_formznun of para 10 ' co3 BT3 1
3(A) e I 1.1
2 5 S normal to the 1,
: Calculate the tangent aijld =cf 2.1.
o surface x = ucos6,y = usin6. 2 =% 10 co3 BT3 1

..IQ...
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R R A A iy

™ T ]
\ 1 Derw? lhe_ condition of orthogonality for lher
Q4(A) | two directions at a point on a surface. 10 co3 BT3
\ Fi_nd the Gaussian curvature at the point (u,v) | L1 |
] of  the surface x=(b+ acosu)cosv, y = | L .
(b + acosu)sinv, 7 = asinu. . 2.1
4(B) | 10 €03 | BT3 1
Obtain the expression for L, -M, and }'1'
M, — Ny in terms of L, M and N where the 2:1_
symbols have usual meanings. a3 1
Q5(A) 10 cos | 11
1,
Show that the lines of curvature form an | X
isothermal net on a minimal surface. 10 Co4 ‘ BT3 1
Check whether the surface given by | 2.1
eZcosx = cosy is minimal or not? i co4 | BT3 1 1
1.1.
Q6(A) | | K
- | Deduce oy
H[N.Nlrrl]:EN‘FM ‘ ‘IF1
H[N.Ng.Tzl'_'FN_GM' BT3

YT LA
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o8 () Parity check magrgy ————————
?;;1
' Prove that an (n, k ) | BEEERY
| t i lin TR : d.1
Q4 | correcting up 10 |(d)n i cfrlh)l;kzl] code is capable of PI1.1.2
. . i a i .
\ minimum distance d n it “atumb{.r of error bits for a 10 Co3 L4 Pl4.1.1
nin. AISO give an example to support, Pl4.1.2
L Pl 4.2.1
Construct the standard ; Pl14.2.2
standard arr; : : bk
chisek matrix ray fora (6,3) LBC with parity
o g
Qs 01 1] e
s 1 1 0 10 CO3 L4 g |
llf.' ] s - = . . \ oL |
an:;__} the h.;l'l'l'.. dc.cud‘% as the received vectors ::: ié f
10011 (i) 100001 2.1
N Pl14.2.2
| |
. | PI 1.1
ine: . . PI1.1.2 |
Q6 For A lll‘ltdl‘ block code, prove with an example that all error Pl 4.1.1
patterns that differ by a code word have the same syndrome., o 03 = Pl 4.1.2
Pl4.2.1
Pl14.2.2 |
. What are burst errors? Prove that the necessary and | PI1.1.1
| ~sutficient condition for an (n, k) linear code to be able to ﬁ: I}? |
. correct all bursts of length { or less is that no burst of length s
07 | g
Q 21 or less can be a code vector. 10 = L Pl '1",1,'2 .
! Determine the burst length fore = E: 1;1
(00101101010100000). =
1 i PIL111
: . PI1.1.2
| Write a short note on Fire codes. Design a fire code Pl411
Q8 | considering an irreducible polynomial 10 Co+ |14 gy~
. pl)=1+x+x?. Pl4.2.1 |
! | Pl 4.2.2
=t : [ P11.1.1
Consider a (7, 4) cyclic code with gencrator pnlynmmnl‘ Pl 1.1.2
(x) =14 x4+ x* . Obtain the code the code polynomial ~0d L2, L4 Pl4.1.1
9 . et or the following sequences: 10 o - P14.1.2
Q9 | in a systematic form for the ) ey
. 2 (i) 1+ x e
(iS5 p— PL422 |
——J-l_iciﬁ_irtl_n:—ﬁm;'n&i@ |1ruTcEtmc of u BCH code. Design 1 —(
: et BCT codes with block length Pl
single and double correching = - PI1.1.2
. 7 find the code word in systemitic for corresponding 1o Pl I.l.-l-
n= : 4.1,
: ) A j
he following messipey: o siomocy ond I o PI4.1.2
QIO - inulc error correction, messige 4 4 X°TA° Pl4.2.1
(i) for single ¢ Ox + Ox?
| (ii) for double crror correction, MEssILEe s 0+ U Pl 4.2.2
_-_-— -*—;““‘——
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DEPARTMENT OF MATHEMATICS

| T3 Ii‘.\'mnirmn'on, May-2022"

SEMESTER | Fourth e o— I _
il{BJECT ' ADVANCED - DATE OF EXAM  25/05/2022 i
AME OPERATIONS SUBJECT CODE ~ MAH614B
sy RESEARCH
A =
BRANCH MATHEMATICS | SESSION )
-Tlh‘[E i 9:003“1-12‘"[“)“’ - ﬁ‘ﬂrning
oot MSe 000 | crenims 4
FACULTY :’J;C)IUIIES%F Dr Kalpana Shukla
w
T COORDINATOR  M°
Note: Note: All questions are compulsory. -
.NO. UESTIONS MAR co BLOOM'S
\ QUESTIO KS |ADDRESSED | Lever |
Construct the AOA network for the following |
1(A) | activities:
A<D. E: B, D<F; C<G:B,G<H;F.G<I 3 Col | BTI 12 ]
; Discuss the application of construction of
. jagr: ith suitable e les. ’ f
= 1(B) | nctwork diagram with suitable examp , = - .
|
] . H H o . 1 "
i . ability of com letion if scheduled time ] o
1(D) Define total float and free fTout. Discuss their , o2 - m
i et _______._._———-—"——'—'——_J - |
'i,]:pll_z_k:tl:riljnulss that replacement ol Items that (L1
g 1 d, e whose mainienance cost inerease . - o
QZ deteriorale Le W y __l,Q_.. BT3 ] _‘
thtime.
~A) ‘\;frllu-lm.'linlr:n:lm:c: cost and resale V.Il'._ll-l ..ILI"'LI
g .'f(."l.r’ of a machine whose purchase price ¥
= s, 7000 i5 glven below:
= M. Coul: ‘ 3700 4700
o 900 "1250 1600 2100 2000 370 "
5900 , - o3 [1 |
Qz | Running Cosl: = ne T L -
1)) rousts
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400

When should the

QZ2©

ml & 5]
State the diﬂ‘cmﬁ—st—_"_d_‘?ﬂt_b_geplaccd?

{ 4000 2000 1200 600 500 400 400

. ate of the follows
usin ami . owin
g dynamic programming nppm;wh;:g =

minZ = }llz + ),j 3 y§
S:Eyitya+y; =10,

D-1Ldvd

Q3

Y1:.¥2,¥3 20

Cco2

[1.1.1

The mean rate of arrival

during the peak period is 20
Poisson distribution.

arrived earlier

good and in bad whether?

requested only once in 20 times?

30 planes/hour in bad whether.

of planes at an airport

/hours as per

During congesti
gestion the
planes are forced to fly over the field in the stack

awaiting the landing of other planes that had
(I)How many planes would be in the stack during

(ii]Huu..r much stack and landing time to allow so
that priority to land out of order would have to be

Assume p=60 planes/hour in good whether and

10

Co3

BT3 ]

BT2

Q5

A typist at an office of a company receives on the

works 8 hours a day and it takes on the average
20 minutes to type a letter. The cost of a letter
waiting to be mailed (opportunity cost) is 80
paise per hour and the cost of the equipment plus
salary of the typistis Rs. 45 per day.

m What is the typist’s utilization rate?

(m What is the average number of letters
waiting to be typed?

(1)  Whatis the total daily cost of waiting
Jetters to he mailed?

-0 .
o ins in o yard at the rate

Assume that the good tra

of 30 trains per day and
follow an expot

suppose that the inter-
yential distribution.
for cach tranin s assumed 10 l'u.:

] with an averge of 36 minutes. 16 the
- O (rains at a hme (there bemg [0
n e i J-L--,l,-n--:ll for shuntimg
he Jhability that yardl N

arrival mes
The service [ime
expane
y:ml can :Itllll. !
lines, one ol winc R
purposcs], caleulnte the

empty and ﬁr!!._l__"_lp__.’l}';.’_l__lluc
gr:unmlnu problem s

e
. aX
max Z = 24 i

The linear pro
1;3;’u¥2_3-rq‘f-*"—

lge | s.txtm s

average 20 letters per day for typing. The typist

10

10

(quene length. O L

co3

BT2 [3.1.2

€03

cod

| A

| BT

(4.1.1

I

pll LB

[4.1.1

BT

[ L S

T
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Obtain the Variatio

without changing ¢ NS in C, which

are
he Optimay solution, S
The linear programming problem

max7 = —— |
s. C.SX1 + Isz < 60; G.‘l‘l + sz

x+ax < 0ixx; 2 0,

S e —

(DApply the RIS v
ector [6
((:lflll'i;‘.-hL.P.P. is changedl;([: [('3‘1302]:}3]““e NS
Ch] e RHS Vector [60 40 of the constrai
anged to {20 40], s
The optimal table is:
G 6 8 o

CB XB Y, Y .

YJ Yq

8 2 0 1 15 .4

6 8 1 0 -1/5 1,2
Q7 /5 1

d-Lyvd

: 10 Co4 BT1
Obtain the necessary and sufficient conditions

for the NLPP
min?Z = E311+1 + glrz+3

Q8

S.6.X) 4+ X3 = 5;x,%, 2 0. 10 CO4 BT3 l] ,»
Use the method of Lagrangian multipliers to '
solve the following NLPP. |

|

minZ = x¥ + x§ + 3.
s.t.xy + x;+3x3 = 2;5x; + 2x,+x3 = 5;
Q9[A] L xf:xz,x3 > 0. 12 co4 | BT3 [1.1.1]
Write the method to solve qugdratic |
programming of wolf modified _stmplex
method, and discuss the complimentary
|

slackness condition and its importance to find
the optimal sclution.

END
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