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[ DEPARTMENT OF MATHEMATICS

- “T3 Examination, !Jm.umhr.': 2021"
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= SEMESTER | THIRD | DATE OF ENAM | 10/12/2021 ]
w | SUBJECT | BUSINESS | SUBJECT CODE | LWH2I16 |

| NAME | MATHEMATICS | |
9| BRANCIH | ' -

[~ ANCIL | MATHEMATICS | sEssioN | MORNING |

l"" TIME L 9:00AM-1z00PM | MAX.MARKS | 100 J
S | PROGRAM. | BBA/B.Com(LAW)  CREDITS |4 ]
~ | NAME OF ] Dr Kalpana Shukla | NAME OF | Dr K-ﬂpnmqhukla !
*“ | FACULTY ' COURSE ' |
- . _ COORDINATOR | Mf// |
2 Note: Note: Part A & Part B » AH questions are compulsar} 1

Part C: Attempr any nvo questions.
Part D: Attempt any two questions.
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) . MAR co BLOOM'S
"R S TIONS KS' | ADDRESSED | Lever | P
- i
v~ 1(A) | A=13.4.5}) and B={6.3.8) find the symmetric
I i difference of A& B . 2 Col BTI [1.1.2]
l"*‘ Discuss the algebra of sets with their
- 1(B) | applications in real life.
"l 2 Col BT2 [1.1.2]
-~ | > 1(C) | Fmeanis 10 and coefficient of variation is S,
~ | 5 then find the stundard deviation . 2 co2 BT3 [L.1.1]
pes ' 1125 % of the items arce less than 20 and 25 %
i = 1(D) | are more than 40, then find the quartile
. - deviation , 2 co2 BT3 [2.1.1]
— 1 The mean of 200 observations was 50,Later on,
‘ - 1(E) it was discovered that two observations were
e wrangly read as 92 and 8 instead of 192 and X8,
! =l . Fidiour the correct mean., 2 o3 BT3 [2.1.2]
t - 0z 'I State the positive and negative correlition will)
r o | _(A)_y suntable examples. 2 cot BT [L.1.1]
el [ ] Lomment on the followlng results obtained | ==
-
'.'] tronn thes plven data,
o) Q2 [ The coellicient ol regression ol Y on X 1y 1.2,
(B)__| and coellicient of repiression X on Y 1s 0,40, R W P 313 [1.1.1]
LA A I TY]
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y . weure of : b l.l.ll
Q2 Discuss the features of good meastre of 2 o2 BT1 [
[C)_____J._Ii_s ersion, e

Determine the mean deviation for the dat: 2.1.
Q[ 2: values 5, 3,7, 8,4, 9, 2 co2 bL: 2L
| 0 > i Whe tane the different forms of presentation of
Qz tf’ HIES LS 02 BTl [l.l.ll
L Jdaa! 2 c
_—_ ——T‘n_nnpmc the regression lines for the following data
\ I 2 3 4 5
%3 v 3 4 3 2 ! 8 Cco4 BT4 [2.3.1)
~L]_————___._______
Ina partially destroyed laboratory record of an
analysis of correlation data, the following results:
Variance ol x=9 Regression equations:
) Hx-1(1y+66:0,-]0x-18}'-21-1:0.
> What were (a) the mean values of x and y, (b) the
~ Q3 | standarg deviationy, and () the coeficients
"'ﬂ (B)_| between x and V. 12 C04 BT3 (3.1.2]
___——_—__‘———.—'— .
() Find the two lines of regression and from them
tompute the Karl Pearson's coellicient of
correlation, if'j s given that
X = 205; ¥= 300;2)\'}' = 7900;
Q4 [yx2= 6500; 3 y2 = 10.000; and N=10. 20 Co3 BT3 [3.1.2)
If two regression cocfficients are 0.8 and 0.2 ,
QS what would be e value of Caefficients of ;
A correlation? 10 Co3 BT4 2.1,2
The two lines of regression of 3 correlation
analysis are
2X+3Y-8=0 and X+2y-5=0
Find the value of the correlation coefficient ang
Q5 the variance of' Y, if iy js Biven that the variance of
(B) Xis 12 10 Co4
Calculate the coclficients nl‘mrrelmion between '_""‘“‘“—-—-—-‘EIL——--—-* 2.1.1
the marks obtained by 8 students mathematjcs
and statistics
SwiA [B [c Tp E [F Tg H
de
nts
Ma [ 25 |30 |32 35 [37 7q 12 | 45
o | _"‘_____,___4__.________
| 8:’; :;;.-. 08 110 |15 |17 2\011““‘24 26
E] = e _— """‘-—J\J-—L C03 B-I-a
' Q State and discusg (he applicatioy, ”'Il'ﬂl'l'ulnllnn \'-—-—-__________ 3.1.1
v ﬁ[g)____l!m:_t;_!.jyv.-..u l.;li‘\-"ﬁ.‘ﬂliﬁ'_l'ill_l!l_l_il' law, -
e Caleulate the spearmans mnk‘rﬁﬁ—vl.u\-i-—‘__ Co1
coelllichents fop (e !nlluwuu: dat, S \‘BIE._\_ 1.1.1
Py 2 3
L
Q7 S0
(A) n
NBTSN 2.12
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Iind the mean deviation of the following
Irequency distribution:

Class |06 |6-12 [ 12-18 [ 18-24 | 24-30

Q7 Frequ | 8 10 12 9 5
(B) cney 12 C03 BT3 [2.1.2)

Calculate the coefficients of correlation between
the marks obtained by 8 students in mathematics
and statistics
St | A B C D E F G H
de
nts
Ma |25 |30 |32 |35 |37 |40 |42 | 45
th

Q8 Sta (|08 |10 (15 [17 |20 |23 |24 |25

(A) s 12 Cco3 BT3 [2.1.2]
In Business Law College ten competitors are
ranked by three judges in the following order:
J115 |3 (1 (7 |21 |4 (1|46

0 0.
j2(1 |6 |S |1 |3 |2 |49 |7 |8
0

1316 |4 |98 [1 (2 [3]1[5]7

- 0

i Use the correlation coefTicient to determine

' which pair of judges has the nearest approach to

| Q8 common taste in beauty. [2.1.2
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MANAV RACHNA
UNIVERSITYA

Drerbrewd mn Sirte Privnte | inivers vy vide Maryana Art 28 ol 2014

Y MANAV RACHNA
. tobbpwmd sw sl

DEPARTMENT OF MATHEMATICS
“I'3 Examination, Dec.-2021

———— e e

NSEMESTER Il

| DATE OF EXAM | 02-12-2021
| SUBJECT PDE, Probability & SUBJECT CODE | MAH2038
CNAME Numerical Analysis

BIRANCT j

e

Engineering : .S_I_'Z_SSI_ON | Morning

LIV ZO0AM-12:00 NOON | MAX. MARKS | 100 |
PROGRAM Mechanieal Engineering | CREDITS | 4 ,'
NAME O Dr.Y. K Sharma NAME OF Dr. Y KSharma |
FACULTY | COURSE '

o | ) | COORDINATOR t]ﬁ__k"‘/_____
Note: M guestions are compulsory. j
Q.NO. QUESTIONS KS ADDR | M'S = PI
| ESSED | LEVEL |
| 1.1.1
| ! 2111
' Q1(A) | | 322
L Solve p(p* =+ ) v =qz 5 | €Ol |BT2 412
i | 8 B §
< | 1 ‘ 2.1.1
; | Q1(B) a 322
~ | Ferma PDE of xyz = f{x+y+z) 5 | col BT2 412
- i A bag A contains 2 white and 4 black balls. Another bap B 111
2 02(A contains 5 white and 7 blick balls,A ball is transterred from ‘ By
- 22(A) the bag A tothe bag B, Then a ball is drawn from the bag 13. 92
g , Findthe probability that it is white. 1|5 J C02 BT2 412
", A problem i Mathenaties bs given t three studems A, B and ¢ | E L1
02(B) | whose chances of solving it are ; . :ill'lll : respectively, What 1 3 -l..f
v the probability that the problem will be solved? 5 y €02 BT 402
- | J
l r LlJ
Caleulate J".ill v ele by dividing the Interval fnto ten equal i [ L2
" | 3.2.2
g Q3[A) | pravre by Teapezandal vule, 10 L03_ | BT3 1.2
| | | 2.1.
o | .‘iulw:j th - by Simpsons 13 mle taking b - 4, | 3.2.2
2 Q3(m) A 10 |co3  [sr3 402
) 111
Find £03) amed 17023 Trom the Tollow gy dina 2.1.1
X 1] 7h U} 104 120 1.2.2
| Q@"[J_UJ F(x) : 202 302 442 L LU I 10 co3 nT3 4.1.2
L EARER R
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l__QQ_[:}]_J when x =0.

Euler's method.

approximate the following data 2.1
N 2 -1 2 3 1322
x): -12 -8 3 5 10 CO3 | BT3 412
1.1.1
Use Taylor series method, find y (0.1) and y (0.2) given g;;
iy - L,
lll_:_\iﬁ =y'4+xy((0)=1. 10 C04 BT3 | 4.12
Solve nnmurimlly% = y*+ x® - 2usingMilne's |
predictor method for x = 0.3 given thaty (0) = 1. The ‘ i
vitlue of y for x = -0.1, 0.1, 0.2 should be computed by T 001{ B T3 i
Apply R K Method of fourth order to find an approximate value | ;::
of vforx =0.2instepsol 0.1, if% =x+ y?piventhaty=1 322
' 10 Co4 | BT 412
Ll it e 1.1.1
Using Picard's method of successive approximation to 211 ‘
snlvud—“: = y?+ x?+ 1,giventhaty (0)=0,findy (0.1) 322 I
da 10 Co4 BT+ 4.1.2 |
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DEPARTMENT OF MATHEMATICS

“I'3 LExamination, December-2021"
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FY9 33390

SEMENSTER

N e ———e—eee————————

THIRD | DATE OF EXAM

e STATISTICS - 11 SUBJECT CODE
BRANCI MATHEMATICS | SESSION |

TINIE 9AM-12PM | MAX.MARKS |
PROGRAM BSe. ()

NAME OF '

NAME OF

Ms. Savitta Sqaini COURSE

_

CREDITS |
I

02/12/2021
MAI205B

100

Ms. Savitta Saini

_ MORNING

DI VVY
SRR

LI L ALY

il | COORDINATOR |\ -~
Naote. A guestions are compulsory., 7
= 0 BLO
Q.NO. QUESTIONS: ~ = . | RK I ‘REs | S PL
S “S:'sEp | KEVALTCEE
S A fair coin is tossed until a head appears. Let X denole the 1.1.1
1(A) | number ol tosses required. Find the density function of X, Also s | cor | BT3 2.1.1
find mean and variance of X, 322
412
i ~ Suppose X is a random variable with £[X] = 10 and Var[X] = 1.1.1
1(B) 25. Find the pu:\ili\-c numbers a and b such that Y = aX — b has s | co1 | BT3 gli
| mean O and varianee |, 4'-!":
l A car hire lirm has two cars which it hires out day by day. The
‘ aumber ol demands for i car on each day is disteibuted as Poisson _1)-1-1
2(A) variate with mean 1.5, Caleulate the proportion ol days on which 5 | co2 | BT3 ‘,;,1‘1
| (i) neither car is used, and (i) some demand is refused, (e™'° = -I.I-E
‘ .2231)
i Ihe lile ol an electronic be of o cerlain Iype may be assumed to
he normally distributed with mean 155 hours and standard
deviation 19 hours, What is the probability L1l
2(1) (i) That the lite of rndomly chosen e §s between 136 5 | co2 | BT3 glé
houes nnd 170 honrs, I.I..l
(ii) it the 1e ol w smdomly chose tabe is less than (17
hotirs.

Scanned with CamScanner

Scanned with CamScanner




—— E—
N T N P I e T T D i S e

1.1.1
Belore an increase in excise duty on tea, 800 people out ol i;;
ample of 1000 persans were found 1o be tea drinkers. Alleran 434
", il'lL'"i,"' ¥ \ s . werer I . T H spi &
3(A) rease in the duty., 00 persons were known 1o be tea drinkersin | 1o | cos | BT4 5.1.1
a sample of 1200 people. Do you think that there has been 7.1.1
signifivant decrease in the consumption of tea alter the increase in 18('}'!:;1.;
the eacise duty 1 122
- 13.1.1
1.1.1
i . . 2.1.1
A sample of size o 600 persons 1s selected at random from a 422
' larpe city that shows that the percentage ol males in the sample is 4.3.4
. t 33, 10is believed that the ratio of males ot ation i 5.1.
3(13) is | Ll!l..-\l.t.‘l that the ratio of m.\h.:: 10 IhL.lul 1l population in 10 | cos | BT4 ; i.1
the city is 0.5, Test whether the belielis conlirmed by the 8-1-1
; w22l
ubseryvation.
' : 103.3
' 11.2.2
= | 13.1.1
; 1.1.1
1 2.1.1
| _ o . 322
1 A sample of 1000 students from a university was taken and their $3.%
average weight was [ 112 Aith a stands e
4(A) verage m.u_,ht was [num‘l o be 112 poumls.mth | standard _ 10 | cos | BT4 5.1.1
deviation of 20 pounds. Could the mean weight of the students in "_1)-1
the population be 120 pounds? 18{;-3:.13
11.2.2
5 13.1.1
1.1.1
g . o — . 2.1.
A random sample of 200 villages from Coimbatore district gives 32 .i
the mean pupulation per village al 485 with a S.1D. of 50. Another 134
andom sample of same size + same distriet gives the 5.1.
| 4(B) random s lI“P’L ol '-llllr. size from Ihl.."s um.‘ Lll\lrat:l gives the 10 | cos | BT4 4 :
mean population per village ol 510 with a S.D. of' 40, Is the "-“.I
ditference between the menn vilues given by the sumples th)-\ 3
sttistically significant? Justify your answer. ll.::.‘.
3
L B o 13.1.1
': 1.1.1
| Ihe theory predicts the proportion of beans in the Tour groups, Gy 2.1.1
) ' (i, 0oyt (i Avontld be i e ptin 232300 Tnan eaperiment 3.2.2
T witly 1600 ey the mumbers i the o proups were HR2, WY 5‘31:
&1 5(A) 27 amd L1E Does the experimental results support the theary. 10 | CO4 | BTY 711
-] .
', 8.2.1
- I 10.3.3
) 11.2.2
13.1.1
»
, dadetne
®

Scanned with CamScanner

Scanned with CamScanner




C‘: C" C‘I‘ ‘C’jfﬁ:{"d",w._;q

1 L = e =

. R\ W W T T L W T

QI I VI VWU

Records taken of the number of male and female births in 800
L famihies having fowr children are as follows:
“ IR T
male 0 [ ) 3 4
||
L1 Nooor ( 111
5(B) female 1 3 2 | : 10 | cos | BT4 | 211
, births 3.2.2
I Newof 04 a1
T 32 178 290 236 5.1.1
tamilies 7.1.1
Test whether the data are consistent with hypothesis that the 8.2.1
binomial law holds and the chance of male birth is equal to the }?3_;;
that of temale birth, namely p = q = 1/2. -
{ | : 13.1.1
\ 1a11
1 2.11
i The height of 6 randomly chosen sailors in inches are 63, 65, 68. 322
' 6Y. 71 and 72. Those oY randomly chosen soldiers are 61. 62, i.3.4 |
l 6(A) 65. 606,69, 70,71, 72 and 7.3. Test whether the sailors are on the 10 | cos | BTS 2:} |
average taller than the soldiers. t{!_’-l \
! = 11
. 1033 !
| 1122 |
13000 |
— e |
|
Memory capacity of' Y students was tested before and after a EH
course of meditation for u month, State whether the course was ;22
eflective or not from the data below (in same units). 134
e _ c
pon T AN IR R B B B 7T 4 ]| 10| cos | T | S
e 821
| 1 - T 11 -
‘ f 11.2.2
1 13.1.1

([ E XL RN L]
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MANAV RACHNA
Fvanavaneena | TTINIVERSIT Y ~1

i Dinclend oy Sias Provass Linieersty wts Hanmna Ac 26 of 2014

DEPARTMENT OF MATHEMATICS
“T3 Examination, December-2021"

e e —

_SEMESTER 11 . DATE OF EXAM 06-12-2021
SUBJECT Group Theory SUBJECT CODE
NAME | MAH206B
BRANCH _ - Mathematics | SESSION e
TIME - 2:00AM-i2:0C PM | MAX. MARKS ' 100 )
PROGRAM ' B.Sc.(H) _ CREDITS 4
NAME OF Dr. Kamlesh Kumar NAME OF Dr. Kamlesh Kumar
FACULTY . COURSE [ |
| - _ | COORDINATOR | W |
Note: Part A. B, C: All questions are compulsory. — !
, BLOO |
' MAR co '
' Q.NO. QUESTIONS _ KS | ADDRESSED Lg:l:l.i Pl
) g‘ Show that the set @* of all positive rational
) == numbers is an abelian group under the binary
;:I 1(A) operation = defined by a « b = ab/3, where .ﬂb
4 is the ordinary multiplication of two posilive Pl 1.1.1
» rational numbers a and b. 5 col BT2 Pl 2.1.1
» Show that a~'Ha = [a*ha:h € H) is a
" s(m | subgroupofagroup G where /s a subgroup of PLLILI
3 Ganda€G. 5 COol BT2 L2l
i et [ be a subgroup of i Group (G,0)
Pl LI
. then show that al = bH or ali 0 bil=0 Pl2.1.1
4] fora,b € G. : 5 co2 BT1 | P143
2(A) P
" PI2.ILI
2] Pl4.3.1
5 Prove that every group of prime order is cyelic. | 5 Cco2 BT2 I:|4I°II' 11
| State and prove first theorem of isomorphis. PI2.1]
P | 10 CO3 BT3 PlL4.3.1
S
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PI1.1.1
If @ and f3 are disjoint cycles, then PI2.1.1
Pl4.3.1
n{py ={1}.
3p) | (N =] 0 | cos BT3 | Pl4.lLl
It f:(Gy.00) = (G;.,0,) is a group P11
homomorphism then prove that Ker [ = PI2.1.]
. Pl 4.3.1
_Qara) | fe) = [is one-one. 0 | co3 BT3 | PId.1]
It f:(Gy,0,) = (G,.,0;) is a group P 1.1l
homomorphism then show that Pr2...1
Pl4.3.1
-1y -1,
4(B) | /(@) =1f(@) wherea € G,. 0 |cos BTI  |Pr4.1.l
If o(G) = p? where p is a prime number then PI1.1.1
! prove that (7 is abelian. , prary
| Q5(A) 0 | cos BT3 |PI41 |
PILIL |
Find all normal subgroup of S; and N ERR ‘

5(B) | S.. Verify the class equation for S, 10 CO4
For any group G prove that Inn(G) = G/ Z(G)

where /nn(G) is the group of inner

BT3 PI4.3.1

automorphisms of G and Z(G) is the centre of ::: llll:

| the group G. PL4.5.1
Q6(A) 10 CO4 BT4 Pl 4.1.1
Define conjugate relation ~ on the group G and L1t

show that relation ~ is an equivalence relation Pl 2:1:1

onG. Pl 4351

6(B 10 CO4 BT4 Pr4.1.1
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DEPARTMENT OF MATHEMATICS

“I'3 Examination, December - 2021"

A

SENTESTHR

I | DATEOF EXAM | 10712/202) i
SUBTECTNAME - Padial Differential Equation | SUBJECT CODE | MAH207B |
EIRANCTI Mathematies | SESSION |1 J
ANTE s | AIAN. MARKS | 100 |
PROGRAM B.Sell) _ | CREDITS | 4 |
N OF Dr. Dinesh Tripathi NAME OF COURSE | Dr. Dinesh Tripathi I'
FacrnTy _ _ _ - | COORDINATOR |
Ve e tions are compulsory, -~ -
2y BLO
OM
ANO. QUESTIONS h:?sn ADDPE!?SSED 'S il
I LEVEL
1(A) Sulve (y + 2)p + (: Vg = x |11l
g y+2z2) zZ+X)g=x+y. 5 Co1 BT4 3.1.1
_____ _t . 4.1.1
~ | Solve p* + g% = 22(x + ) by CI i 111
1B ¥) by Charpit's (. P
> () ’ method. ' 5 Co1 BT4 ' 3:.1
:: T 4.1.1
. 2(A) | Find the: csilylo <o lpi 4.1.1
=~ B (A) | ind the all possible solution of Uy + 1y = 0. 5 CcOo2 BT3 ' 4.1.2
¢ o l 4.1.4
2(B) .Jmug the u!ulhud ol separation of viriables, | 4.1.1
- solve u, = 2u, + u, u(x,0) = ge-3x, 5 Co2 BT3 | 4.1.2
aTA) Find the sﬁi‘l?{.'t:-_snlisl'yilu; the equation ——'f|-——L1—j—
=1L P =28 = 0and the condition that bz = y? . +.1.1
e ‘| 'i".*hL‘" ._\'__=_'”_;|_!—1(|£—Z = x'.f Wh(_'" ), = U. ! } 10 (.-03 BT,; 4-1.2
‘ . ' 4.14
3(n) Aolve (D7 4 D' 4 4)y = pix-y 10 4.1.1
:\: - - Co3 BT4 4.1.2
o' S
- _ . IS SR 414
E 3(C) Solver — 3y 42 - Vb 20 = (2 4 4y &=
= . ! 1= (24 dx)e->, 10 co3 1.1
2B —_ o . BT4 4,12
Find the L (DY 4. 2y " : .. e | 4.14
[ 3 FDE) - <y,
| (D) ¥ s 2x, 08 D)z = 10 Co3 4.1.1
o o BT4 +.1.2
1 | 414

————— e —— —-W
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Reduce the PDE (x2D? — xyDD' = 2y2D"% + ‘ 4,15 u
UAY | xD = 2yD)z = quﬁ - % in PDE with constant 10 Co4 BT4 a12a U
_ __Jeoetheient and solve it 1 4.147
. p 4.1.f—
Solve xy r+ x*s = yp = x'e¥ by direct | |
l‘ B - |
(8) mtegration, 10 co4 BT4 | 4'1'2:—
\ 4.1.. 1
‘ g 55 4.1. 1oy
4(C) I(uducum =(1+y)* T in canonical form. 10 Co4 BT4 4.1.2. l
— - — — 4.14% ‘
4(D) Solve the PDE x2r - }'zt +px—qy= x? by 10 \ ?'1-1:*!
i reducing it to in normal form. o4 BT4 ‘ 112‘ 1

e 0000000000
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“I'3 Examination, Dec-2021"

SEMESTIR mo T ban AM

;

b

J

B

)

v DEPARTMENT OF MATHEMATICS
v

¥)

W
9

DATE OF EXAM 12-12-2021
SUBIEC T NAME  Real Analysis SUBJECT CODE___ _:\_lf\_lgf!-!fi_“___ -
BIOANC T Mathematics ~ SESSION e D e—
LN 900NN 12,00 'V MAN.MARKS 100
U ROGRAM B.Se(Ih) Mathematics CREDITS 4 _
' (%) NANME OF Mr. Ramapati Maurya NAME OF (_'OITRSE Mr. R:m:np:m \Inun:
FaCLLIY __ .COORMINATOR _ geupeez ..
W Note 1 dnosniony ar um.nmwm *
- T . | el : i
(& . co | : .
- Q.NO. QUESTIONS MARKS r AD_DRDESSE  SLEVEL | P
! I |
% o Give wxamples of sets which are
» S (" Bounded above but not bounded [
below,
" (i) Both open and closed , 211t
- - 1(A) (i) Bounded below but not bounded 5 CO1CO2 3= 213t
[" - - above '
e | = Ky Open but net clesed
r " ) s e inite number of limit points
=~ - |
L > o =i | ?P.I".
l: ” 1(B) WLt do rou mear by open sel. Prove that { - - p=Rley
[: vitersectian ul 1wo apen sets isanopen set. | 5 | coz B14 B '
-~ o I
E " Plzi1 8
ﬁ ~ <o that the seguence [/,,) delined by Siion
‘ [ ) :3 , T Yyn + 1—=vit vn G N Isconvergent. ! " cot B3 _ o
= . B o i R
— wtute monctone converpenee theorem. Henee 50k
< .: Y that the soquenee (5,,), detined by the ! [ | m.. H
% 2(8 ""‘:” l‘,”."a"”'”'"" V3 Su.3, = L, ] 0 Cod B3 PLst
o et e i i | e —
¢ ’ lj Fres e that the neeessan condition tm |
== woetgetno e ol ol “lll'\} I\|||"1 LT
& :.::: ti,, . oy, 0 Ve shose tha this s ot the PLEd
(1 ':! , CLullicient L.,“.I.‘u.m tor the comverpeme vl the | Pidx)
€O TSRt | 6 CO4 B4
Q3(A) . . [R5 B 5. e
c (X R LR LA
(3
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| o o UERR
| Discuss the convergence of the series AR
-y 1 S
! | &n=2 7 logn.' Pla.3,)
' ';(_] 6 CO4 BT3 PLALLL
| ‘ State and prove Cauchy's n™ root test. Also NN
. . 2 P2,
u'l.\t Inr. the convergence ol the series ?r + L[ + | I': -l,; :
|_3(0)_| ~_— + L+ R f"_”- 8 CO4 BT4  Praa |
| PIiaT |
! - Show that the positive term geometric series [ P2 |
| L4 41+ - converges forr < 1 and Pr4.3.1
(LLQJ diverges W0+ forr 2 1. 6 co4 BT3 PIS.LI |
Y a, and ¥, .md WO positive lerm series | P l
| |
' | s h that IIIn,,_.. “— ={, wherel isanon PI2.1.1 |
) n -
| - zcro linite number, then prove that the two Pr4.3.1
|_#(B)_| series converge or diverge together. 7 Co4 BTH AR
' ' PL11.T |
| | Test for the LUI‘I\:.I%LIILL‘ ol the series PI2L1 |
'\. - |
| T4+ 2 4+ T forx > 0, P43 |
4(C) | T 7 Cod BT3 |
|' | PILLI |
o | PI2.1T |
- Show that the SL‘I"IE.':E is conditionally PIa30 |
QS(A! | convergent. 6 COs BT3
| State and prove Weierstrass M —test for the ! PLLLT |
~uniform convergence. Examine for the PIZ.1.1
" unitorm convergence of the series Yr" sinnf PI4.5.1
5(B)  jlor0sr<1. 7 CO5 BT4
o | PI 111
! Test far the uniform convergence of the Pl 2.1.1
=~ i sequence of functions [h:‘;x,] on any interval Pl4.3.] |
.;:; 5(C)  containing zero. 7 CO5 BT3 PI4.1.1 |
= PHLLL
- | 2 Pz |
n -
= Show that the series Y (=1)" ( — ) is | P43
o . Pl |
| Q6(A)  absolutely convergent. 6 Cos BT13 LLRAE
. - State Abel’s west. Henee show that the series UEER
SOITL [x]™ is unilormly convergent i Praia
4 ERN
| -]lsxs . >
6(B) __ 7 COSs BT3 P4
: s PITLLY
sinfa na
Shl?\\ 1that ”ll.. \UII&SL" 1 _—_-JIIJIH T CONVErpes PLa
uniformly and absolutely Tor all real values of Pl4.300
7 COS BT3 HENN
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'MANAV RACHNA
' UNIVERSITYA

| Deivmmd m “srm Poomte Unasrney vide Horpean A 26 of 7914
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DEPARTMENT OF MATIIEMATICS
"T3 Examination, Dec.-2021

_SEMESTER | I - DATE OF EXAM 04-12-2021 )
SUBJECT NAME Integral Equations & SUBJECT CODE MAHGOIB
Calculus of Variation ; -
_BRANCII | Mathematics _ SESSION Morning .
TIME 92:00AM-12:00 NOON MAX. MARKS 100
PROGRAM | M.Sc. Mathematics | CREDITS I ——" ‘
l\";\ME OF | Dr.Dcepa Arora NAME OF COURSE Dr. Dcepa Arorma
| FACULTY | __ _ _COORDINATOR (G o

@ Note: All questions are compulsory,

/

BL )
co 00 | .
Q.NO. QUESTIONS : ";“K ADDRE | M'S | PI
.\‘, : SSED | LEY
EL
.\) Convert y”(x) — 3y’(x) + 2y(x) = 4 sinx with initial conditions v(0) !
' = 1. y'(0) = =2 into a Volierra integral equation of the second kind. |
.‘ 2 Q1(a) Conversely, derive the original differential equation with initial 10 co1 BT3 '
3| = conditions from the integral equation obtained. _a11
‘ = i
. - 3 Q2(A) | Find the iterated kernels (or functions) for the kernel K (x,t) = 6 coz | BT3 %
. iy c®*cost;a = 0,b =m. 1.1.1
- = Show that the integral equation |
I u |
.'e Qz(B) y(x) = Af (sinx sin 2t) y(t)dt 4 coz | BT2 [
A :
3 has no eipen values 1.1.1 |
. -~ State and prove the necessary condition for existence of extremal. {
. lence, find the extremal and the extremum value of the functional 10 & ‘
-~ y()] = f ("2 + 12xy)dx, L |
E -~ Q3(A) | y(0) = 0.y(1) = 1. LL1 |
. Al z Find the extremal of the functional |
. = ) 10 C04 |BT3 { '
a1 e I[y(x)) = f [ (') = 2(y')? +y? - 2ysinx]x
. o 2 | oam). A _ Lli |
(2] " | Find the solid of maximum volume formed by the revolution of a 10 CO4 BT4 | 1.1
Q4(A) | plven surface. _ 23.1 |_
) what s the difference hetween Euler-T'olsson Equation & Euler's BT2 i
| Ostrogradsky equations? Also, write the equations ol the both, 10 COo4 ; I
O Q4(B) | Show that the functivnal BT3 | 1.1.1 l
: YTYTTYY h
u%

:_53
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[ o ) + (@) ] TN

{1 .
Such that x(0) = 0,y(0) = 0, x(1) = 1.5,y(1) = 1isstationary e ”] N
forx =1 i-‘—:_yzL I.Ib
I each ol the following boundary value problem examine whether C
a Green's function exists and il it does, construct it. C E -
() ¥ = 0 y(0) = y(D.y'(0) = y'(1). | B
4 (i) y" = 0;y() =y 1)y (©) = y(1) g
Q5(A) 10 co3 [er3l1nfl,.

' Salve the boundary value problem using Green’s function .-

l g 2 . n 1.1:1 ﬂ c:

LQsm) Y+ y=x iy = y(3)= 0. 10 co3 _ |BT3] z.&ﬂ
Transform the problem ﬂ% +y=xy(0)=1y'(1)=0toa | - c
. | Fredholm integral equation. 10 CO3 BT4 | 1.l: ﬁ ¢
Find Green's function for the Bessel operator of order n, " ""i ¢

L) =5 ( -2 0 \u3

T dx xdx) %Y (@ *0) I1j e
1| relevant to the end conditions y (0 — e
¢
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SUBMeT Graph Theory SUBIJECT CODE MAHGB05 B
NN _ .
BRANCH Mathematics SESSION Ist —_—
1IVL] 9:00 AM-12:00 PM MAN. MARKS 100
PROGRAM M.Se. ~__ CREDITS 4 SR
NAME OF Dr. Ankita Gaur NAME OF Dr. Ankita (umr
FACULTY COURSE
) ~ COORDINATOR B
Note l. Quc \!mr sare tumLz:hur\' /‘
QNO. | QUESTIONS MA% | ADDRESS. LA
h ; : 4 ED ’
1 L | g
o - PITL1PI
It ALC ) s the incidence mateis of a connected 22.1.°1
| rraph 6 then prove that mank of . 31l .
Q.1. A(G) = n=1,where nis the number of 10 co1 BT-2 | P13.1.2° :
verticesin G, PI31.1 '
R [ Pl411 |
i Find minimal spanning tree for the following
| praph using both Kruskal's and P'rim's }
alparthm, |
> | 3' o 9'5 ’
prv) | g-']- |
— | PL1.1.1, Pl
g o
. } * '3 .3 L
Q2 | \ 70 1 co BT ! Pl 310"
RalA K f
Fld 11 l
; |
B
! | B

LA AR ] ]
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Apply Dijhstra’s algorithim 1o the graph given
l below and find 111!."s|l\‘ll'|c,‘-}(l'i:'llll I'nn (1o g PI1LLPI
| . 221,11
(3 10 co: yra | 31
| e 03 Bl P13.1.2"
o P13.1.1
| Pl 4.1.1,
-
} . PILLL, Pl
]
[ | Prove that every cut set in a connected graph gf: o
C Q4 | G must contain at least one branch of every 15 co3 BT4 P13.1.2"
' spanning tree. Py
L J PI3.1.1
. _ P14.11,
} Prove that there are ﬂ_—'- edpe disjoim
I Hanmiltonian civeuits ina complete graph of n
| add vertices, wheren = 3,
| | Alsosolve the travelling Salesman problem for
i ¢ the graph given below,
I e e e ———
| Pl 1.1.1,PI
| 2.2.1,P1
3.1.1
Q.5 | 15 co3 BT+ Pl3.1.2"
; PI3.1.1
, Pl4.1.1,
i |
|
;
] |
|
borme —m———— PHLLLPI
| LetGhea simple graph with n vertices which ?;f: L
' Q.6 | 15 regular of degree r . Prove that the 10 Co4 BT4 Pl
1 ~ | chromatic numberof 6 zn'f'r. PI3L
. PI411,
=2y —— PHLLLPI
] Prove that (orany connected graph G with n 221,71
vertices and e edges the total number of 15 cod BT4 3.1.1
Q7 regions 1 1s equal to e = n 4 2, ? ' PL3.1.2
i P13l
‘ PI4.1.1,
o - = Ee e “‘“ -' e | PrLLL P
Prove that every tree with twa imore 221,71
vuﬂhmsu;%yhnnmunquurquwﬁhnhrmf . . B - 311
Q.8 | true Alsu pive an example of a graph which Is 15 C pr3.1.2"
N e 2 chromatic but not i tree, 311
. . J Pl4.1.1,

FPYYYYY)
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DEPARTMENT OF MATHEMATICS
"T3 Examination, December-2021"

-

SEMESTER
SUBJECT
NAME
BRANCH
TIME
PROGRAM

NAME OF
FACULTY

S

—————————=

THIRD DATE OF EXAM  10/12/2021
| OPERATIONS SUBIECT CODE  MAH604B
RESEARCH

MATHEMATICS . SESSION MORNING
09:00AM-82:00PM MAX. MARKS 100

M.Sc. CREDITS 4

Dr Kalpana Shukla
COURS

. COORDINATOR

NAME OF

E

Dr Kalpana Shu_kla .

Nare: Note.

Part A & Part B : All questions are compulsory.

Part C: Attempr any two questions.
Part D: Attempt any two questions.

1

z ! i
MAR co | BLOOM'S |
.NO. E
Q QUESTIONS KS | ADDRESSED | Lever | P!
Ifa system is of m simultancous linear equations | '-
Q1 | in n unknowns(m<n) then how many number of [ '
(A) | basic variableswill be there in linear f f
i progriunming problem? . e 1 o] I 1 -5 O [ S
Q1 Comment on the statement *A function cannot |
, B) be both convex and concave'. Give suitable
g ( cxample to prove or disprove. 2 Co1 BT2 [ [1.1.2]
= Q1 | Show that the function f(x) = e* is a convex
.'_] (C) | function over RY. 2 co2 BT3 [2.1.1]
= | Ql whar will be the case, i1 two constraints du not I r'
] _“?]__ terseetin the posiive quadram of the praph? 2 . co2 | BTI [ [1.1.2)
Using graphical method, find the uptimum
1 solulion for
% max z = 10x + 15y;
(E) 2x+y < 26,x+2y s 28,y-x <5 [3.1.2
. and x 2 0,y > 0, -2 €03 BT3 ]
~ Write the dual of the following: |
s d muax z = x — 15y,
3 02 Lx=y S O,x 42y 28y—=x=15and [2.1.1
@ _xzOyz0. |2 | uT2 ]

s esee
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‘ Q2 | Swe the mathematical formulation of (21.1
__(B) Travelling salesman problem with explanation, | 2 Co2 BT1 ]__________1
State the necessary & suflicient condition for a
Q2 basic feasible solution 1o 7 nmimum LI to be [1.1.2
H_ua___ﬂﬂ“ﬂﬂ"w”l“ﬂ“““W - - 2 Co2 BT1 |
]_ A n ¢ D Suppl
1 o v
Wb j20 125 1om |31 |00
; [we_ |32 |28 |32 |4 180
wi s 35 |24 32 110
} Dema | 150 10 180 70
| | L
! QZ  Solve the above Iransportation problem by |
_ D) east Method, 2 co2 BT3 [2.1.2] |
State the in sequencing, i smallest time for a
| Q2 ﬁﬂﬂwhmgsmtmwhmclHwnth\ﬁHbcﬂm
'-F__.UE __| place ol the job. 2 Co2 BT1 [1.1.1]
For the following profit table:
r_ A B C D Suppl
v
1 Pl 10 12 15 8 130
[ ‘ P2 14 12 9 10 150
' P3 20 S 7 18 170
i | Dem | 90 100 140 120
| | and
! ﬁ)Sun:thclinlrcquinnucnlofhnnsponuﬁon
problem and discuss the degeneracy also,
! ‘ Q3 | (ii)Find the best initjal basic feasible solution
| (A)_| by using VAM method. B o4 BT4 [23.1]
'
= y A B & D Suppl
= K y
N wl 5 3 6 2 19
| 3 w2 |4 7 9 1 37
| "Wl [3 4 7 5 34
| I Dem |16 18 3l 25
} ,and
\ | —— = "
,l:ndlhctqnnnulmﬂuﬂnntﬂth1Tunuunhuhul
3(B) ) problem. B 12 Co4 BT3 [3.1.2)
An engincering compiny  hins - branchies  in
Bombay, Caleuta, Delln & Muadias. A hianeh
mamager s o be uppointed, one euch eity, oul
of five candidates 1, 11, 11 and 1V depending on
brinch manager and the enty varies in lnkhy ol
Q4 | rupues as per detail profit table is piven below:
' 20 co3 BT4 [41.1]

¢ehrene
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| Bomb | Calcut | Delhi | Madra |

_ Lay 1 ) SO
(1 1 q o 3
11 9 Fi 10 9
IRE 5 THRE
N[ 7 8 5

(1Suggest which manager should be assigned to
which city so as (o get maximum total monthly
Busimess,

tin) Find the aliernate optimal path, if exists.

A salesman has to visit the following cities with
the given cost below.

!
A B C D |E
| A 3 6 2 3
B 3 5 2 3
| C 6 5 6 4
D 2 2 6 6
Qs E 3 3 4 6
(A) Find the travel cost with optimal route., 15 Co3 BT4 [4.1.1]
State  the  mathematical  formulation  of
Qs transportation and discuss as a case of
(B) linear programming problem. 5 Co4 BT1 11:32.2)
Find an optimal sequence, total elapsed and idle
time for the following sequencing problems of
four jobs and five machines and when passing
out is not allowed of which processing time [in
hours] is given below,
Mach | Mi M2 M3 M4
ines
A 11 4 2 11
B |8 1 8 8
. Q6 C 12 2 3 12 '
§ | (A) D 113 2 2 13 15 co3 BT3 | [4.1.2) |
-~ Q6 | State the conditions to be follow for job
","j (B)__i sequencing problem. 5 co1 BT3 [2.1.1]
-] FFor the game: PayofT'is given
Player A
Player B | 2 -2
' | 4 -6 :
. Determine the best strategies for players A and
L Q7 | 13 and also the values ol the game for them.
A And s this pame stnctly determinable? 8 Co4 BT3 [2.1.2]
T ] i)What s the two persons zero sum game?
Explain it with simtable example?
(1) Solve the following game by dominance:
Q7 . :
(B) —— B | BT3 [3.1.2]
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Player B

I 1 111 [\
I8 4 6
|
Player | 6 2 13 7
A
Bl
! il 11 5 17 3
IV 7 6 12 2

Using graphical method, calculate the minimum
time needed to process jobs 1 and 2 on five
machines A. B, C. D & E, i.e. for each machine
find the job which should be done first. Also
calculate the total elapsed time to complete both

the jobs:
JOB |Seq [ A B C D E
] ucnc
. e
| Tim |2 3 4 6 2
[
JOB |Seq | B C A D E
2 uenc
i e
'Q8 Tim |4 5 3 2 6

(A) e 10 | co3 BT3 [3.1.2]
| Determine the optimal Job sequence for BAC
order and describe this rule.

| Job | J1 [J2 | J3 [J4 |15 ] 36| )7
S
j Ma
chi

ne
(i
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S |MANAV RACHNA
crmnE |UNIVERSITY A

Clms lreed us %eeme Powote \niemes 1y warls Margann Aoy 24 ol 2014

DEPARTMENT OF MATHEMATICS
“T3 L. \mnmm.'un !)!( 4’021"

i SE i _ XAML. | 1
FLUID MECHANICS SUBJECT CODE MANGO2B
BRRANCT MNe(Maths) SESSION - ) | | - |
FIME Co0-1200eM | MAX.MARKS 100 |
‘ PROGRAM | MSc(Maths) | CREDITS 4 l
‘ e : ) =
1 ;\\\(.'\Illlltlll\ | Dr.Ruchi Gupta NAME OF COURSE | Dr.Ruchi Gupta [

ACULY - ] COORDINATOR | p“r/z ]
Note: Al questions are compulsory. —

|
| BLO
; > .
Q.NO. QUESTIONS MaR ADDR IOE‘M,ES Pl
ESSED
L
- l Q1 IFind expression for the acceleration in Cartesian Co3,
> ‘ coordinates ol an element of Nuid in motion. coz, LLLLI ‘
= 10 CO5 BT3 [ 2211 |
[ 1 ‘
2 _ ) ) lLLLLL
| Q2 | Drive the equation ol continuity in spherical polar I 1.2.2.1 .!
! coordinates. 10 co2 BT3 | 1.5.1.1 |
' Between the fixed boundaries 8 = %nnd 8= —E
5 there is a two dimensional liquid motion due to a |
| source al the point(r=c, 8 = a) and a sink the origin !
absorbing water al the same rate as the source
produces. Find the stream function and slm“ that one
| | of the stream lines is a part of the curve  rsina =
! c*sin30. CO4, ) 1.1.2.2.
— | Q3(a) | 10 Co5 BTY |1, |
= T 1
23 i What arrangement ol suun.cs and sink will give rise 1o
{ L}
| = ( the functionw = lop(z — —-) Draw i rongh sketeh of
' | the stream lines, Prove lh.u two ol l|IL.HIILI.II‘II lines .,
' Uoubdivide into the cirele = a and axis ol'y. COA4, ‘ 1.1.2,2
h 10 COS B4 |11
State and prove Bermoulli's theorem Tor steady
inviscid (low in o conservation lield of Toree and 00 : 1]}:
sseuss the nature ol the constant. C02, 221,
(‘314 ' discuss 0 COS T4 1500 |

YT LY
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f LA steam in o horizontal pipe, after passinga |
| contraction in the pipe at which its sectional area is A
i Is delivered avatmospheric pressure at a place, where
| the sectional areiis B Show that il side tabe is
connected with the pipe from a reservoir ata depth
11
| ST YA LI,
below the pipe. s being the delivery per second. CO2, 1.2.2.1
| co3, 15,11
)] - 10 co5 | BT4 |3.1.1
|
Derive Navier-Stokes equations ol motion ol a uid in
'. aveneral torm,
QS E— 10 co3 | BT3 [3.11
| Show that Tor an incompressible steady Mow with
Conskint viscosity. the velocity components
{ i n? dpy vy ]
u) = yg+ 2 (-5)5(1-5). v=w=0
} Satisty the equation ol motion, when the body force is
|’ neglected. hUdp/dx are constants and p=p(x). C03, 1.1.2,2.
_ (b)) | 10 C02 BT4 | 1.1,
;’_- Discuss generalized plane Couette Now. Co3 ‘
= Q6(a) 10 co2 BT3 |3.1.1
o ‘One surface (nearly plane) is ixed and another surface
| (phane) rotates with angular velocity o about an axis
perpendicular toits plane and there is a lilm ol viscous
Nuid between them., Prove that the pressure p satislies
the equation
n2 @p 1dp 10°p) dhidp + 1aniap
oz tror T Ea07) T ar or T 00 06
dh
= 6uwm
W here (r, 0) are polar coordinates in the plane of the CO2
(ilm. the origin being in the axis of the ilm ol CO3, 1.1.2.2.
rotation, and h is the thickness ol the lilm, 10 C05 BT4 | 1.1

R R P T
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EKM.. MANAV RACHNA
ASrEnt | UNIVERSITY A
DEPARTMENT OF PHYSICS
— “T3 Examination, December-2021"
SEMESTER m | DATE OF EXAM | 09.12.2021 N
gUAi‘JEICT J Mathematical Physics 111 SUBJECT CODE | PHH2028-T
e P — || E—— -5 T
BRANCH | Physics |sesstoN  § rs )}
TIME |_09:00AM — 12:00PM | MAX. MARKS | 100
PROGRAM | B.Sc. | CREDITS | 4
NAME OF l Dr. Sarvesh Kumar NAME OF ’ Dr. Sarvesh
FACULTY COURSE Kumar
| _COORDINATOR | 4

Note: All questions are compulsory from Part A, B, C and D.

— = 4=, where C is the circle
'[ ¥ -3z42 i X

1
IZ_ZI—Z'

Find the Laurent Series expansion of

- 2.2.1
: 5 | cot| BT4 '
TS — > 3,
&=ty o 12! e
"""""" | Express the function
g (x)'{l' when |x| <1
fx) = 0, when |x| > 1
ier integral. H svalual i
| As a Fourier integral. Hence ¢ 2 5 | CO2| BT3 | 23.1,
. 5.4.1
r sin A cos Ax di
0 A
]
e

‘
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221,
X, for 0<x< 1 5 | coz| BT4 2.3.1,
fy={2-x, for 1<x<2 5.4.1
0, for x>2
z‘{ q;oblcm of statistics is given to three students
“| A, B and C, whose chances of solving it are Y2, Y4 2.3.1.
| and Y4 respectively. What is the probability that the 5 [€O3 |BT3 |54,
._ problem will be solved? 10.2.1
Find the Binomial distribution, whose mean i85 2.3.1,
and variance is 10/3. 5 |co3 |BT4 541
_. 10.2.i |
If 10% of bolts produced by a machine are
defective. Determine the probability that out of 10 231,
bolts, chosen at candom (i) 1; (ii) none; (iii) at 10 [CO3 |BD3 |54,
most 2 bolts will be defective. 10.2.1
An um | contains 3 white and 4 red balls and an |
~ | umn I contains 5 white and 6 red balls. One ball is 23.1,
| drawn & random from one of the urns and is found | 4 | CO3 BT | 5.4.1.
| to be white. Find the probability that it is was | 10.2.1 |
| drawn from um I;
Using Poisson distribution, find the probability 531
that the ace of spades will be drawn from a pack of Pay
well-shuffled cards at least once in 104 6 |CO3 |BT3 Jlt-]:"ll
consecutive trails. -
The diameter of an electric cable is assumed to be
continuous random variate with probability density
fur}cﬂnn: 53|
fix) = 6x(1-x), 0551 s |cos [BT3 [S41
10.2.1

Verify that ubove is probability

density function,
Find the mean and variance.

(i)
(i)

T
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Ina male 1‘1»11111:11'10:1.uFlﬁl]ﬂ, the m;uH height is 231
6(B) TS. 16 inches and standard deviation is 3.2 inches. s |cos T4 54|:
low many men may be more than 72 inches? 10.2.1
|Given that P (22 1.2 —0.115and 2=(x -} {al.
= 1 (@ ) 5 anc H' I ]
) | Let G be a finite group. Show thal there exisls a ’ 2.2.1,
positive integer n such that "= ¢ foralla € G. 5 | co4 |BT2 2”1:; .]
— - — ———'-___‘_'ﬂ_— : .
7(B) | If the group G has three elements, show il must be 2.2.1
abelian. 5 co4 | BT2 2.3.1.
10.2.1
8 Solve the differential equations
'y ay\? _ o 4 _ 2.2.1,
0 (F) -7&*t107° 10 | coa |BT3 |23.1
" 10.2.1
B e dy dy
Jo yexg-e@
: ____________________________ﬂ_____
Solve the differential equations
7 . dy , .. 2 2.2.1.
- = 05" X
KR z T nx = CRr 10 | cos |BT3 |23.L
| 10.2.1
| ;o 2 h_ 2 - |
(i) x (y—px) =P ,wherep = 72 |
Write short notc on fractals. s | cos |BT2 |1 431
rite the notation used by the Einstein for the
summation of 21X + agXg + agXy T e + 8, N
- - ] 2 J " n m 2.3;1!
tensor analysis. If = f(x', x5 X, Xy e X ythen| 5 | CO4 |BT2Z | 54,
a A
show that df = E}L‘ dx'.

TIILLL
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MANAV““
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DEPARTMENT OF MANAGEMENT

“T3 Exomination, Dec-2021"
SEMESTER
v B 1 DATE OF EXAM §3/12/2021
CT NAME . :
N Basics of Economics SUBJECT CODE MCs 231
BRANGH — =
“B'E“":':'ﬂ!lt. SESSION Morning
TIME
9:00-10:30 am MAX. MARKS 40
PROGRA .
M BA B.Ed, BsSe=Physizs,  CREDITS 2
B=S=, tathemrens
NAME OF Srishti Bathla NAME OF COURSE  Srishti Bathla N
FACULTY COORDINATOR M
o
MA ' ADD | BLOOM'S
Q.No. QUESTIONS RK | Ress | Levew
S| |
|

Will the first slice of pizza give you the same amount of

ction/ utility as the third slice of pizza? Why/ Why not?

tisfa |
[ e help of example 5 |Co1 |3

Explain the law behind it with th

Q1
FMCG goods from the market worth Rs.

ught some

e b‘:Nflich type of market do these goods belong? What

2000}; other types of markets in an economy? Distinguish
e

aret I-life examples 5 04
. he help of some rea P C 3
en them with t
Qz petweé
SN
L
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CO3 | L2
The Market D
u , €Mand for 5
Q eto NCrease in pri Bood at Rs. 10 per unit is 100 units.
. |
Find out the nay, orice - he market demand fals to 60 units.
— v ceif the price elasticity of demand is (-)4. coz | L3
o m
Explain the facto ecting the Supply of a commodity.
_-_ rS With the help of examples Co4 | L2
The dema
nd of ‘sa|y’
Qs Diice. Why? £ ISallt does not change with the change in its
Plain the reason with graphic representation. oz | 11
Indian Ec i ;
Q7 | musts onoemy is facing a fall in its GDP. What do you think
€ reasons for the same? Comment. CO1 | LS5
W RS
Complete the table: (Fixed Cost is Rs, 100)
Out | Total | Mar Total | Averag | Average | Avera
Put | Variab | ginal | Cost | e Fixed Variable | ge
le cost | Cost Cost cost Total
Cost
0 0
1 60
2 90
3 110
4 150
5 | 230
6 | 350
7 | 510
Q8
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DEPARTMENT OF MANAGEMENT

B
e ——
TIME Fefie, B £J. @0t | SESSION

AME | tomo————— | _DATE OF EXAM
\EJ m‘mUC“ON TO SUBJECT CODE
RANCH ANCE e

MANAV RACHNA
UNIVERSITYZ

Do hread s Sicwna Privmste Liniwaraily wichs Marynna Act 74 of 3014

- MCS232

"E‘Rp“q@m BEd GsT

NAME o wxl’ I
FACULTE? DR. RASHI BANERJI/
DR. POOJA KAPOOR
\\E

| CREDITS

COORDINATOR

_QI(A) | Explain its features, merits and demerits of sole proprietorship?
-l

' BANERJI/ DR.
POOJA KAPOOR (] ‘GJ/
.~ | BLOC

I | MORNING
— 1 9:00-10:30 am | MAX. MARKS 40
_ ]2 |

NAME OF COURSE = DR. RASHI |

i '.'- | Why banks are called financial intermediaries? What are the

5 COl L2

II 'QI(B) | three roles of financial intermediaries?
i

» VR . ¥ .
| Why analysis of financial statements is important? Give

5 co2 Ll

Qf()ﬁs example/format of the three financial statements.
“' Explain the significance of Break Even Analysis with the help

Q2 E of a graph?

5 co2 L2 |
=1 What are the differences between equity and preference capital? ‘
’{ What is the cost of capital incurred through raising these

: capitals? 5 Co3 L3

| Explain the advantages and disadvantages of raising capital

5 o3 | L

i - L2 '?
Q3 (B) | from Debentures _ .
ol Why the consideration of time value of money is important in

5 CO4 LS

cial decision making?
f capital budgeting decisions in long

| finan

| What is the importance 0

5 cod |13

- ' firm?
X ecision making of
@) | term d

TTITIT

i
|
Thrern
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M
‘ enrmd 0n Shate Privata Liroearscty rule Hecyana Act 38 of 301

DEPARTMENT OF MATHEMATICS

-:—_\_-‘_\_‘_\_-'_‘—-_\_:__\r‘-‘_ h“:lr._-J’ !"" 1 : - - "
5[:\"..51‘]?—!___‘__;—.__ . “Xamination, December-2021
“C1EOTE I —— E R ——————1
S S | FIFT o e ——— Y
:U13-115CT D I‘]‘]‘l DATE OF EXAM | 08/12/2021
NAME [FFERENTIAL | SUBJECT CODE | MAH319B
BRANCY EQUATIONS || ' ._ _
TIME - MATHEMATICS | SESSION AFTERNOON
PROGRAN L:00PM-4:00pM MAX. MARKS 100
NAME OF B.Sc.(B.Ea,)  CREDITS 4 P
FACULTY . Dr Kalpana Shukla | NAME OF ' Dr Kalpana Shukla
' ' COURSE , |
' | COORDINATOR ' {ypo .~ j

Note: Note: . 3 "
el " Part A & Part B - Al questions are compulsory.
- Allempt any two questions.

b - .
Part D; A ltempt any two questions.

Q.NO. MAR co BLOOM'S PI
e KS | ADDRESSED | LEVEL
Find the differential equation of the family of
1(A) circles
M | (x —a)? + (y = b)? = 0, where a, bare the
constants. 2 COl BT3 [2.1.2]
— Solve
z | 1B) (D2 —2D + 1)y = x%sinx
5 4 Co1 BT3 [2.1.2]
= [ " \ 2.1.1
D) | solve (x + 1)==y = e*(x +1)°.; y(0)=. 4 co2 BT3 ]
1(E Check the exactness, and find the solution 212
(E) (e* + 1)cosxdx + e*sinx dy =0 3 Co3 BT2 )|
e . . . "
Sqate the application of differential equation in (1.1.1
Q2(A) | life science with suitable example. 2 Col BT3 ]
g | Solvexp+yq + x*+y" =0 2| Co BT3 .
C) | Solve _ 2 2
:'-j 'ELL Solve by direct .'mzcgl‘-‘lllﬂni ) !
EJ'; = e~ Ysinx - [2.1.1
EREOE [ — = 1€2 = |BT3 ]

(AL L T ET ]
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— =2 EL‘_S_lﬂl_c the equation ol vrthogonal trajectory. 2 C02 BTI LI |
- . . [2.3.1
Q) | Solve 22 = o0 8 CO4 BT3 ]|
Solve $2(3 — 1) (g _ —4x)2 4 (6 -
3y = 0.
Given thyy Y =e%isan integral i luded in 1}
- cgral included in the
% B complimentary funetion, 12 | cod BT3 3,12
: S‘Tl\":? by m:.tlmd of varmlmn uf parnmctcrs
- o
(A) (11) ax:: + ¥y = secx
E— 20 | co3 BT2 [4.1.1)
S o ) 3 ['I}'
—— Q5@ | Solve 7% - 2 (2)" _ oy 12| co3 BT4 [4.1.1)
h—_;____\
Solve y = (2y* - y) under the condition y=
-___W_SKE)__J’—'L;L\_-'IELU 8 Co4 BTI [2.1.1]
Solve x(22 — y2)p 4 y(y2 _ z%)q = z(y? — [4.1.1
Q6(A) | x? 12 CO3 BT3 ]
Using the method of separation of variables,
find the solution of the equation;
du 2611_0. (x,0) = 2¢-*
6(B) dx "9y~ Uiuxnl)=2e” 8 Co1 BT3 [2.1.1]
Find the complimentary function of the
g following:
a D*(5D" +9DD" + 4D"2)y = g (2.1.3
9°z %z M
7(B) | Solve 5=+ 5 = sin2x cosy 12 |co3 BT3 [1.1.2]
2.1.2
Solve (
- 10 C03 BT3
Q8(A) r+s — 6t = ycosx ]
| [2.1.2
Solve .
D3 + D2D' — DD'? = D3z = e%Xsinh2
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D bevraed e S Privistm rswaspity sidle Marpins At 78 ol J014

DEPARTMENT OF MATHEMATICS

uor;ooofanoooaoord

— “T3 Examination, Dec-2021"
:l;l.";\ MR - 2 - — .I
anER |3 | DATEOFEXAM | 06122021 |
N _\Ii‘: :':m Linear Algebra SUBJECT CODE | MAH302B
BRANCH Mathematies | ‘-,}- HSI()'\I - o |
FIME 1.00-4.00 PM | MAX.MARKS [ 100
PROGRAM B.Se.(H) M: llllcmuilcs | CREDITS | 4 1
.;\.-\I\II-Z OF | Mr. Ramapati '\Imlr}n NAME OF Mr. Ramapati ‘
"ACULTY | COURSE Maurya !
: N || — COORDINATOR | Rude. —
Note: All questions are compulsory.
- . ‘?Ff-{ﬁ ] ] T ol .
' ' | BLOO
Q.NO. QUESTIONS - f"'f‘m‘* annggssan ms | P
g T .~'M--i
e o3 : < edifd s L
s g o Ji e g gl S = -
~ | Show That the set {x*—x+ 1,x? + 2x + [
D i 1,x + 1] is lincarly independent in the vector [ PLL.LI
D g 1a) space of all polynomials over the field of real E: ;;:
-= | mumbers, 5 co1 BT3  Pl4.L.I
S5 ..-= | 1ind the co-ordinates of the vector (5, -1, 2) | PLL.LI |
= 1(B) with respect 1o the basis set ::: ;i:
= Suppose  T:R‘—=R* be a lincar ‘
2 | transformation delined by
- ] I(x.y) = (x + 3y, 2x + 5y, 7% + 9y). | PLLLL
b— | Find the matrix of T with respect 1o the PE21T
o | . | PLa3
= 2(A)_ 1 standard bases of B4 and RY. 5 Co2 B13 L ERR
” - i ind ange space I'HUJ) and null spa apnl.l. N [ g R
]
» : HJH )3 of the linear transformation T TR - PLLILI
" | it defined by T(x, y) = (x,x 4+ ¥, ¥). PL2 L
n | PLASI
szB) . _ R R S By [ PLaLd
n - (AL L L E Y] - ———
N
N
(a4
?
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3(B)

W bl A W AR

d-Ldvd

4(C)

__5(B) |

Q6(A)

1 Also

TII3TIY)

Let T be line:
that the eigen sp: U alue of T then prove Pr2.11
space Vj is a subspace of V(F). PI4.3.1
: 7 o3 BT4
Find the eigen values and the corresponding
eigen space for the matri [ > =8 ] PL1LLL
atrixn |-6 7 —4|. )
_ 2 —4 3 PI2.1.1
Is the linear transformation corresponding to Pr4.3.1
the above matrix diagonalizable? 13 co3 BT3 | Pr4.L]
Find a linear transformation which reduces ERR!
the quadratic form: 2x P12.1.1
2x2 4 2x% + 3x% — Axyx; — 4x,%3 + Pr4.3.1
._,_QEU’*] _2_x1xz 1o diagonal form. 10 cO3 BT3 Pr4.1.1 |
PrLLLLI
Pr2.1.1
Prove that a quadratic form remains a quadratic PI4.3.1
form when subjected to linear transformation. | 4 cO3 BT4 PI4.1.1 |
' PII.1.1
Show that the quadratic form given by PI2.1.1
xtyyt4ziryz—zx—xy s positive Pr4.3.1
definite. 6 CcO3 BT3
| Find the orthonormal basis using the Gram- PlI.1.1
Schmidt process to given subset Pl2.1.1
s=1{(1, 0 1,0 1, 1),(1, 3, 3)} of the P14.3.1
Q5(A) standard inner product space R3. 10 Cco4 BT3
PII1.1.1
Let V(F) be an inner product space. Then Pl 2.1.1
prove that [<uw,V >| < ||u||.|]vﬂ for all P14.3.1
u,v€eV. 10 CO4 BT4
Suppose 1,V E vV are such that [lull =3, P11.1.1
Ju+vll =% llu—=v|l =6. What number P12.1.1
does ||v|| equal ? P14.3.1
5 cO4 BT3 Pl 4.1.1
Let V be a finite dimensional inner product
space and W be a subspace of V, then prove
that PLLILI
vV =waewt P12.1.1
Pl14.3.1
6(B) - 8 CO4 BT4 P14
Let V(R) be a real inner product space. Let PLLLL
u, v €V such llml2 uwluwv. 'I'I;:n show lsl.'ml b "'I‘I
e+ o] = [lul|” +1wI]". PI4.3.1
srove the converse. 7 CO4 BT3 ERR
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DEPARTMENT OF MATHEMATICS
“I3 Examination,DEC-2021"

— —— —
___—#
SEMESTER v R — ——
SUBJECT NAME | Nooric - l n.\lrnl EXAM 09/12/2021
BIANCHS . Numerical Analysis | SUBJIECT CODE MAHOIB ,
INE BSchMaths | SESSION 1L
PR 1:00PM-1:00°M | MAX. MARKS 100
i \\1:;.1-:.\.\1 BSc()Maths | CREDITS | 4 = ==
Sl {.;.t. Dr.Ruchi Gupta | NAME OF COURSE  Dr.Ruchi Gupta
: _ . | ({){)RI)W:\HH{ == -
Note IH!q.fu'\'.'imr.s' are compulsory. ﬁ
BL
| o8|
QNO. | QUESTIONS . LIS ¥t
Ml ] LA : rﬁ?:l -
-';a-: : Find the polynomial for the following data.
~ |
=14 | 1 [ 2 3 Co1.C
- | [(x) 3 | 12 15 -21 5 03 BT2 1Ll
| By the method of least squares. find the parabola that best fits the
(ollowing data: L
B (L Jo [1_ ]2 3 3 131
— Ly 1 1.4 1.3 2.5 6.3 5 col BT2 1
; ! " Find by Newton-Raphson method , the real root of the equation !
= | 3x = cosx + 1 correctio four decimal places. 1.1.
=12 ‘ L1l
- . cozC .11
! i 10 |03 BT3 3Ll
& i ”Hl[l[’lltﬂhl s method , ffind all the L-||'unvlluu..mtt clgen vectors of ' L1t
i | s 3 1V ' 1.1
the matrix 3 2 If\fkl coLe | .13
3(A) 2 A 5 10 |04 | BT4 L1
I Find the larpest elgen vi e and the t'tJI'I'L“i|lmll||IIj'l. ipen vector ol
2 -1 0 | LLL
- hematrixA = [-1 2 - ll‘i'ﬂ“|lIIWI'I‘tIIl'I|IIIII.1'.‘!14.!.‘[Lﬂ.l]]' ectinmS R
g; 0 -1 2 LﬂSl.l 113
- | (B) as initlal elgen veclor. . 10 04 | BT4 | L1
'oli i LLL |
Golve the equations by Ganss-Seldal Method : 1.1
x4 Ay~ 2= 3ix A qy Mz = 2020 4+ 17y +de = 5 NARAS 1,13
4(A) w o4 |BT3 L
= Apply LU Factoriz sinn Methot to salve e equations [ 1.1.1
qx + Ay t 72 s A Ay L2 BAv Ayt e=7 Ccoicl | 1.1
(B) e : 10 o+ [Bre [L13]
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R 1.1
— - i B9 K
Using Runge-Kutta method of order 4, find y for x=0.1,0.2,0.3 given 11.1.
I ! ¥ '
l '\ that LL—;: = x° —y,y(0)=1.Continue the solution at x=0.4 using Cc05,C 1'13'
—LLS A) | Adams-Bashforth method, 15 04 BT4 |1
Apply Taylor's method obtain the approximation value of y for the
ditterential equation %‘-} = 2y 4 3e*, given that y=0 when x=0, Cos5.C L1,
B) | Compare the numerical solution obtained with the exact solution. 5 04 BT4 | 3.1.1
| Salve the elliptic equation Uy, + Uy, = 0 for the following square
é | mesh with boundary values as shown:
E
K] 0 500 1000 500 0
1000 1000
2000 2000
I 1000 !_m 1-1.1!
| 11.1.
co2.C 1,13.
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| " 7

| bt k.
Q.NO. QUESTIONS '
U\ ~ ' :- o '_ "
1.1.1,
N .:g Let (X,d) be a metric space and A € X. Show 121
=5 | 1(A) |thata point x € X is an adherent point of A if | 05 co1 BTZ,BT3 | ;|
v - and only ifd(x, A) = 0. '
N
> P 111,
- 1(B) Shuuf t_hat a cIur_.ed set is nowhere dense if and 05 coi BT2.8T3 1.2.}
- only il its compliment is everywhere dense. 312
-
- = 1.1.1
Let X =(0,1) and let d(x,y) =[x =y|¥x,y € | 1.21
2 g | X. Show that (X.d) is not complete. 05 coz 872,513 ‘ 3.1.2
) Ta Let (X,d) be a complete metric space and Y bea | :1’1
= subspace of X. Prove that Y is complete if and | 05 coz2 BT2,BT3 ‘ 3"{',
por | only if Y is closed. 312
2(B) .

F 15 1
2 Show that a subset of R" is compact if and only 10 co3 BT3 1.2.1,
~ | if it is closed and bounded. 312

U ([ Q3A)]
2 E_g | Prove  that  every  closed  subspace ol a } 1 :
N 3 i sequentially  compact  metric space s | 10 CO3 BT3 .3"".,'
fL) 3(B sequentially compact, 1.2
'T e i — RS
Discuss the compactness ol the metrle space 10 o3 BT3 BT4 121
i, d), where d 1s usual metric. d Ll ey
:l_ LQagay | D where di et ] 312
' XX2L1L
o
o
o
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Q6(A) |

6(B

Prove thay

cluster poing,

Examine he
segment in R

Is connected,

Show that the

ol X,

' e — S 1.1.1,
_ dmetric space (X.) is sequentially ) 1.2.1
l(]l“ljlli'l [f danid “llh" ”-l'il(:h sequence inX hasa 10 E(J:" BTl 5.1.2’
e - r o i _I_].'l*_
connectedness of every  line ) 1.21,
10 co4 BT4 112
; : I
Show that continuous image of a connected set i 1.2.1,
10 co4 BT3 71.2
(1.1,
components of a totally ) 1.2.1,
disconnected space (X.d) are singleton subscts | 10 Cco4 BT3 91.2
1.1.1,
Let (X.d) be a metric space and let A and B be 2.4
lwo separated subsets of X. Show that A and B | 10 Co4 BT3 3.1.2

are closed sets il AU 7 is closed.

(LR LY

Scanned with CamScanner




ar

- MANAvRAcri,  TANAV RACHNA

Yikarrwy ¢

i o !

L'.'*.J\.'F_I{HI_I Y A

DEPARTMENT OF COMPUTER SCIENCE & TECHNOLOGY

"3 Examination, December -2021"

Semester: §
Subject: Introduction to Database Management Systems
Branch: CSE

Course Type: Core

Time: 3 Hours

Program: BSc. Mathematics

Date of Exam: 02/12/21
Subject Code: CSH321B-T
Session: [T

Course Nature: Hard

Max.Marks:100

Signature: HOD/Associate HOD:

Note: All questions are compulsory.

PART -A
[10 marks]
> Questions Mark | Course Bloom's Perform
No ‘ s Qutco Taxono  ance
! | | mes my Indicato
‘ ‘ Level r
I '_,'T'-___ ' 1 ) T 141
0l Define database management system and its applications? 5 | COl 1
| —_ et e and cant Ilh'T T ]
Q2 What are database models? Comparc and contrast the 5 COl 1 141
advantages and disadvantages of DBMS? | |
| o , 1
- / hs/
1 PARY I [ marky !
- —— e i detuils? - ™ .
| Q3 | “Explain relation and their properties in details s | co2 BT 1.4.1
| h -
! :
| ——— _'-n_' ;L‘ELH_IE_
=T Consider the following ! | .
04 Consl ) . | - = 1.4.1
I 3 customer (¢_name. street, ity) : 1 o s
Branch (13 name, <iy) - | I
i b e, amo
Loan (loanno. - e balanee) _ A ST
- geeount v
_i\-‘fuﬂ{l—li" FR——s T L
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Borrower (¢_name, loanno)

Depositor (¢_name, accountno)
Write the queries in tuple caleulus
a. Find the loan number, branch, amount of loans ol
greater than or equal to 10000 amounts
b.  Find the loan number for cach loan of an amount
greater or equal 1o 10000,
¢. Find the names of all customers who have a loan
and an account at the bank

PART -C

[40 marks] -
§.No | Questions o N Mark | Course | Blooms | Perform
S Outco | Taxono | ance é
mes my Indicato |
G
Level r J
= I —— —— ..__ —t - _____————T
Q5 Explain the difference between super key, candidate and | 1 CO3 BT3 1.4.1 C|
primary keys with example? _‘.l
-Qﬁ List the uses of {unctional dcpendcnci-n_:-:-;_ulsu.!_ what are | 10 CcO3 BT3 TR,
various functional dependencies rul_c:_:;:.’ | p
Q7 List the decomposition properties. What e multivalued | CcO3 BT3 1.4.1 ¢
properties? .
S | — §
Q8 “What is different type of Attributes and their| CO3 BT3 141
representation? N
~ PARTD \
[40 marks] \
—— e ——— e g
Q9 | What is closed and frequent item sets in data | COs ATS TR
i \
mining? .
010 What is preprocessing in data mining? Explain 10 COd BT4 oe
dilferent data mining techniques? (
T —— T . ] — I - __‘
O11 | What is Data Mining expluin KD process’ 10 CO4 BT4 141
- ) B - A il ‘
Q]T?__— What is market basket Analysis? Explain Apriori | COs = T
algorithm?
-l — R — _________‘
{
||||}Hf|?"|‘+ ‘
{
|
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