Assignment
B.A./B Sc./B.Sc.(Mathematics) I Sem
Subject: Mathematics
Paper: Discrete Mathematics & Optimization Tech

Atlempt One quustion from each wnth:

unI7-T
1.V IfA,B and C are any three sets , then prove that : Ax (B nC) = (A xB)N(AXC).
uﬁA,BmCﬁ#mw%.ﬁmﬁm%,Ax(BnC):(AXB)n(AXC)-

2. By means of truth table , show that : p = (¢ AT) < p-> A7)
e ol ) weer & vk ARA i p o (@A) @ o DA -7).
UNIT-TT

3. Solve the following recurrence relation
e TR e T & S AR
ar +3a,1 + 302 +A3=0;72 3,a0=5a=9a

niques

= 15.

[’ _r Find the shortest path and shortest distance from thevertices 11 to vsin the following weighted graph.
AR R THA Ry dvs T FakToler et 3R Haky T gt < it

UNIT-TTT
4. Provethata connected graph has an Euler trail if and only if it has at most two

vertices of odd degree.

ﬁaﬁﬁﬁﬂ%ﬁﬂémﬁmaﬂmmaﬁwaﬁwaﬂmulerhml)HEIHT%‘GE{
s 30ed &1 BYA HIfE arel e g

Define Trivial Tree. Prove that every non trivial tree contains at least two pendant

vertices.

qe 38T (Trivial Tree) T qfenia ffore| Regr AT BgT g T (non-trivial tree) HApe
& Fa 2 faerd o g €1



UniT -
7. Solve the following L.P.P.

ool R Wrammeer woen (Lp.p.) Y gl Y

(Min,)  z=>5x; +3x;

m (S.t.) X1+ x3

2x3 +x, =24
x1+7x2 =7
and Xi1,X2 =0

8 . Solve the following Assignment Problem.

ffof@a fRarasr waear it gar a3
Task Subordinates (37ENTEL FTAFHAT)
(1) I I il IV
A 10 12 19 11
B 5 10 7 8
C 12 14 13 11
D 8 15 11 9




B.Sc. (Mathematics) First Semester

ASSIGNMENT
SECOND PAPER
DIbiodun e Number Theory
Nete v Aot gua %Qus Bon 1 e Ut
nit

Q.1(a) Ifa,b and c are positive integers with:
(1) adivides c and b divides c then prove that ab divides c.
(i1) a divides bc then prove that a divides c.
e a, b, c TS Piie ¥ &R
()a, c o R a=ar £ 3R b, ¢ B i Fvar & o fig ST [ ab, ¢ a1
o &t 21
(i) IR @, b B R Beer & A Rig SR 75 a, ¢ P R e 1
(b) Find the gcd 0f 462 and 1071 and express it in the form 462x + 1071y.
462 3R 1071 BT 7eTH wHTd® (ged) Sd HIRT 3R 39 462x + 1071y & w0 ¥
[ B |
Q.2 (a) Ifa,b and c are integers such that ac = bc(mod m), m > 0is a fixed integer and
d=(c,m) then prove that a = 5(mod %)
aﬁ a,b \ﬁ? C W%m ac = be(mod m), m >OWWW% Gh'q
d=(c,m) 8, A RIg 3 fF a = b(mod %)

(b) Employing the Sieve of Eratosthenes,obtain all the primes between 100 and
200.
IS B B! T JTANT HP, 100 AR 200 & T BT T ST

TS e |
Unit II
Q.3(a) Forany integer n > 1, prove that T(n) is odd if and only if n is perfect square.
st 0t g n & forg frg o 5 1(n) (st @ ) v o @ 59 n e

gof a7 & |
(b) Solve the linear congruence 12x = 44(mod59).

ge garragar 12x = 44(mod59) & & BT |

Q.4(a) Solve the system of linear congruence.
x = 2(mod 3)

x =3(mod 5)
x = 2(mod 7)

s gatrawar it Tt # g A



(b)

Q5 (a)

(b)

Q.6(2)

(b) Prove that for any integer k, X = X

Q.7(2)
(b)
Q.8(a)

(b)

x = 2(mod 3)

x =3(mod>5)

x = 2(mod 7)

State and prove Wilson’s Theorem.

A s 7 o iRy ol g R A |
Unit 111

The general integer solution of Pythagores equation x? +y* ==
z>0, (x,y)=1 and y is even, is given by

c=a®—b%, y=2abz=a +b?

Where, a>b>0, (a,b)=1 and one of a,b is odd, and other even.
qTEURIE GHIH x* + _ 25T AT QO 8, stet x>0, y>0, 2>0,
(x,y)=1 AT y 99 (even) g, 39 T g SATaT &

x=a’ —bz,y=2ab,z=a2 +b?

set a>b>0, (a,b)=1 A bAATH e (odd) AT TEIT §H (even) 2l
Find all integer solutions of 2x +3y+7z=>5.

2x+3y+7z=5$wﬁ{vﬁiﬁs?r‘s'rﬂﬁml
State and prove Fermat’s Last Theorem.

wife Y sfw T #r aamt i g+

+ %k, y =79y — %k gives all solutions,

>with x>0, y>0,

where d = gcd(a, b).
ﬁ\zaﬂﬁq%mﬂwﬁqyﬁwk$mx=xo+§k,y=yo—§-kwﬁgau'crr=r

< &, et d = ged(a, b)T|
Unit IV

State and prove Quadratic Reciprocity Law.

fraTd gRARaT fFrad @1 U fafag 7d g Y|
Find all quadratic residue of 13.

13 & TR fEET AT B A P |

Show that 3 is a primitive root of 7.

frarzu £ 3, 7 %1 UF AT w2 2l

Construct the index table for 17 with primitive root 5.

fifafa v 5 % a1 17 ¥ forg 48 3o awTd]
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Assignment
Paper III: Dynamics
Attempt 4 questions. One questionfrom each unit.

Unit -1

spoke of the insect at time ‘t’.
wmmmmmmm*mmmmuﬁmammvwﬂm?l
tmwmﬁmﬁmmmﬁmﬁmﬁmmﬁﬁm

(b) A particle is describing a circle of radius ‘g’ in such a way that the tangential acceleration '
is always ‘k’ times the normal acceleration. If its speed at a certain point is ‘u’, prove that it

will return to the same point after ‘a’ timeﬁ (1 - gm2mk)

wmaﬁm%w#@m?%mmmmmaﬁaﬁmwmﬂéakm

qam%am%mr"ammaammvﬁaﬁsﬁmgmagp(mﬁOp=b). op
ﬁﬁmﬁvﬁwﬁm.a‘rﬁaaﬁﬁqﬁ;ﬁpwgmgtan" V—Z)Wa%qwa?ﬁévm

2n

(a) A particle moves with SHM.ina straight line. In the first second after starting from rest it travels
a distance ‘a’ and in the next second it travels a distance ‘b’ in the same direction. Prove that the

. . . 24 . . 2r
amplitudes of motion is 3a—p and its period is cor (B3

mﬁ‘b’zﬁwmﬁﬁmmélﬁaﬁfm%wﬁmm%wmm
2n
cos“(";“) s

(b) A particle of mass m, is projected vertically upwards under gravity, the resistance of the air being
mk times the velocity. Show that the greatest height attained by the particle is

%z [2—log(1 + 1)), where V s the terminal velocity of the particle and AV is its initial velocity.
mﬁgﬁwwmmﬁmm%mﬁ%m%mﬁmﬂmﬂﬁﬁm T & mk or
a,mmm%mﬁawmm%f A= log(1 + D)), et V s 4 aor a1 it
& a AV swa unfre seafor o &



L,. A particle projected upwards with a velocity U in a medium whose resistance varies as the square of
the velocity. Prove that the particle will retum to the point of projection with velocity V = ﬁ"zv

aﬂcratimei—[tan"(§)+tanh“ 5)]
@ 30 U A7 | reater Rwr § o Y 3R va W e § S o & Rrgar whR 4 @ oof @

&1 T WY R WA V= =t ) dhe amm aun g maﬁﬁf[tan'l(%)+tanh"(§)] T
W, el Voafam A ¥
Unit =111

5. (a) A particle is projected from the lowest point with some velocity and moves along the inside of a
smooth vertical circle. Discuss the motion of the particle, if the reaction R vanishes before the

velocity v vanishes.

v Rrds SR ga @ wad A D Ry ¥ @ ww ) 37 D Sar T ot g9 @ ey @ ek T
T 81 H0 A Y w1 e AR, 7w R 3 v @ wgd oy g 2

(b) A heavy particle of weight W, attached to a fixed point by a light inextensible string, describes a
circle in a vertical plane. The tension of the string has the values mW and ni/ respectively, when

the particle is at the highest and the lowest point of its path. Show that n = m + 6.
memmmﬁﬁsﬁmﬁﬁ#wmﬁﬁwaﬁﬁmmﬁﬁmémwmwﬁwqaﬁ
A T 8| 9 T SRS a1 ew S W A 2, 6 9 Rearg mawn mW @ nW g 2, o

RedfRFn=m+6.

6. (2) A heavy particle hangs from a point 0 by a string of length a. It is projected horizontally with
velocity u s.t. u? = (2 + v3)ag. Show that the string becomes slack when it has described an

angle cos™(—1/V/3)
wmﬁmwﬁgoﬁam#wmmmmmsﬁmhuﬁﬁwﬁaﬁmm%l
a2 u? = (2+3)ag & a1 R PR 5 S cos™1(~1/v3) @ T @ weam Rifdver @ oo

A heavy particle hanging vertically from a point by a light inextensible string of length  is
started so as to make a complete revolution in a vertical plane. Prove that the sum of the
tensions at the ends of any diameter is constant.
wmﬁmﬁﬂﬁﬁmﬁg@weﬁﬁmﬁml%.mmgm%aﬁvwwm
qﬁﬁwélmaaﬁﬁrqﬁf%mzﬂm$mmwaﬁ$mmmwﬁw¢m

TR BT 2|
Unit -1V

# (2) Find the moment of inertia of a hollow sp} f radius ‘a’ ‘M’ i
' phere of radius ‘a’ and mass ‘M’ about a diameter.
aﬁmmeﬁ%@aﬁﬂﬁmwmﬁqﬁmmmmaﬂﬁm ‘

(b) Show that the moment of inertia of a semicircular lamina about a tangent parallel to the bounding

¢ . 5 . .
¢mr is Ma? (———Br; » where a is the radius and M si the mass of the lamina,
m:ﬂﬁ?ftm?— mmmmmﬁmmmﬁuﬁam—sﬁw
Maz(-—s-’; t,mﬁmﬁmMmﬁrma 2

4

& £2) Find the moment of inertia of a truncated cone about its axis iiof i '
e mo » the radii of its ends being a and b
mhw%auagmw%aa%qﬁa:mmqufmaﬂmlﬂmw@$MaﬁWa§mb€|

(b) Find M.1. of a rectangular lamina about one of its side.
WWWWMW%W:WWWWI



1. (a)

(b)

2. (a)

(b)

3. (a)

(b)

B.Sc IIL semester Assessment
Mathematics
Real Ana.lisis—]: & Differential equation-I

Prove that the intersection of a finite number of open sets is an open set.
frg Hifoe 5 difte Fe § g W=l & gl (3R) T o wg=d
A &

Prove that a set is closed if and cm.lﬂ if its complement is open.

Rrg #fw i ¢ wyom o 47wy A € AR AR ae Al
W T UF Gl W g |

Prove that the derived set °'F"'"H set is a closed set.
frg #ifoe 5 b ft W &1 s W i @ 9T e g b

Prove that the set R of real numbers is not a cumpact set.
frg #ifore % arafes denst & = R & dea w78 ¥

Prove that the necessary and sufficient condition fora mamtmmaﬂﬂ Lm:rmsma sequence
(x,) to be convergent is that it is bounded and in that case lim x,=Sup{x,}.

n=+oa

g Ffow 5 vl afam sigey (x.) $ ahRer & Ty smEws o
e yftmey 2g & B (x,) oRéfa ¥ aur o amen F lim x, = Sup{x |2

Prove that the sequence (I“), where 1,=% and x,,, = 21;” , neh‘iscmgat.
Also find its Llimit.

R BBy 5 g (x,), T X% AU %= T2 nen TR
sn &1 gudl e o 3w Ao




4. (a) Prove that the necessary and sufficient condition for the (x,) to be a convergent

sequence is that it is a Ca.u.ch3 sequence.

g g & agHT (xn) ¥ sfveRor % U amaws v qui 6 9g @ 1
Tg TF BT SIHA 8

4. (b) Show that the sequence < % 3> is a Cauchﬂ sequence.

wefdfe BT 5 s (1;) ww i g 2

5. (a) Solve the following differential equation :
(xyz— xz) dx + (3x232+ xzﬂ ~2x*+ yz)dy =0
=T srasd THIRY HI B I

5. (b) Solve the following differential equation :
PP+ <D
i srada TflaReT @1 g AT

6. (a) Solve the following linear differential equation :

2

P YRy sracher TAHOT FT & A1 HIAT :
6. (b) Solve the -foﬂowinﬂ differential equation :

y'+ y'tanx = x secx
=1 srawer GHeRYT $T & A1 HIfoT ¢
7. (a)  Solve the fol[owina differential equation :
(x*3 yz) dy - 2xydx =0
= sraeer gilaRT Y & Hiforg



'(b) Solve the following Aifferenﬁaj equation:
(D*- 9D +18)Y = e>*

Srfafd sm@el TN H EA A S

| (D—so+1s)H=e"

| (@) Solve the following d-iffemntial equation :

2

| % +(1 cotx) _H cot x = sin*x

Sraffd sasmad aiaoT B g hIAT
2
iﬁ_ +(1—-cotx)% -—ycotx = sin®x

dx?
(b) Solve, the JFollowing dimcferential eq(u.aiion:
| dx ( g) 2x + 29 + % 3 0

Wmm%mﬁm
Etd’("dx‘ﬂ)‘”i”z!”a g



B. Sc. lll Sem (Maths)_ .
Paper Il Mathematical Statistics
Assignment

Mot Arendt o Q s K owm Lo 2adh U b,

Q1

Unit-l

Obtain the Mean, Median and Mode for the following data:
et stwst & R e, HIAFT T TgoIh FATq H<IQ)

No.of Less |Less |Less |Less |Less |Less Less |Less |Less
days than 5 | than than than than than than than than
absent 10 15 20 25 30 35 40 45

No.of 29 224 465 582 634 644 650 653 655
students

Q2(a) The ages of a group of 50 people invited in a birthday party is given in the following

(b)

frequency table. Find the mean and SD of the distribution:

SR # ol § swifa 50 =Rt f ag FefRa ararar e § & 9 2

<o #1 "re quT AWS fawe s fildm

Age 15-17 17-19 19-21 21-23 23-25 25-27 27-29
Group

Frequency | 14 11 8 6 5 4 2

The first four moments of a distribution about 4 are — 1.5, 17, -30 and 108. Find the
moments about the mean, B: and 2 and comment on their values. Also find the

moment about x = 2.

el faaeor & 4 & @rder wor = sl e —1.5, 17, —30 six 108 & wer & "rer
AU, B 3T B2 F W TT9 AT B1 X B2 & | it |;TEAT MR x = 2 F wrer st

$ft 7T S :
Unit-11

Q3(a) The probability that a teacher will give an unannounced test during any class meeting is

(b)

1/5. If a student is absent twice, what is the probability that he will miss atleast one test?

et fererss grer Favelt oft e & f3mT o gamm e o7 i wTReRar 1/5 81 4 A8 e
¥ T FET | AqIRAT @aT g, zﬁw%mw-%—mwﬁwwmﬁaﬁmﬁww@ﬁ?

In a bolt factory, machines A, B and C manufacture 25%, 35% and 40% respectively.
Out of their total output 5, 4 and 2% are defective bolts. A bolt is drawn at random and
is found to be defective. What are the probabilities that it was manufactured by the

machines A, B and C?
T diee wrear & aefid A, B iR C Fen: T IeIra a7 25%, 35% 3 40% e JATd g

T [ A H H AHM: 5%, 4% AT 2% dree AT (Defective) Frx ¥ ww Aiew
wq%ww%(atrandom)ﬁmam%aﬁragaﬁwrnmwélmﬁﬁqﬁswaﬁv&%
a<ftT A, B #iIT C grr fAfdfa g it s s/ §2




/

Vi

(b)

" Q4(a) A box contains 10 items of which 3 are defective. A man selects 4 items from the box.

Find the expected number of defective items he has drawn.
T foed § 10 awqd €, s & 3 awgd St @) o =ife e § & 4 Feqd T g1 _
T i S e st T gt S et Y ardfRN s AT gl

In a binomial distribution, the variate assumes the values 0, 1, 2, 3,......, 1 with
probabilities given by: P(r)="C,p'q"" , where p+q=1. Find its MGF, Mean and SD.

R ot & amgfoam =X % T 0,1,2,3,...,n G § ot S sfrwAnd PO="Cop'a™
st prq=1, R R F1 MGF, wer $ix s e e e

Unit-111

Q5(a) 10% screws produced by a machine are defective. Find the probability of the following

(b)

when they are checked at random by examining samples of 5: _
(i) none is defective (i) one is defective (iii) atmost one is defective.

e Wl ST Seartd &g ¥ & 10% At g 1 Al 5 T F THA £ Frgfas 1 A+
£ ST, At PrerfrRre i ST wT HRrg: (i) F it Ty Drogef 7 g (i) 3 T T
Srerget 2N (iii) SrfAaw TF g Ao 8N

A factory produces razor blades. The probability of its being defective is 1/500. In
10,000 packets of 10 blades each, calculate the approximate number of packets:

(i) having no defective blades (ii) one defective blade (iii) 2 defective blades
(given that e-0-02 = 0.9802)

TF FREHT IR € FTaT g1 fet s & Jragef 1 it smiaswar 1/500 217X 10 see A

10,000 ¥ frw o, o el s @ SRt it e e i S (i) o o oft
A A€ T N (i) B wF gt s gn (i) Fed 2 ogd s gl (fear =

0920 9802)

Q6(a) For a rectangular distribution f (x) = 1/(2a), -a<x <a, Prove that its MGF about the

(b)

origin is (1/at)sinh(at). Also show that all odd order =~ moments are zero and even
order moments pzr = a%/(2r + 1) .

% AT A & R f (x) = 1/(2a), - a < x < a, g Fifvrg % 7@ &0y F WYL THT
MGF (1/at)sinh(at) &1 o +ft Rig FifSrg & wsft farow % & smpl 7 €10 € AR ww w0 &
AT e = @2/(2r + 1)3) '

The average height and variance of 1000 soldiers in a regiment are 68.22" and 10.8"
respectively. Assuming the distribution to be normal, how many soldiers will be over six

feet height. Given that the area of the normal curve between x = 0to x = 0.35 is 0.1368
and between x = 0 to x = 1.15 is 0.3749.

wF Wriiz 7 1000 &t 7 sfraa 3=1¢ 68.22 €= T fa=w (Variance) 10.8 & € 31 Ig
A g &R Y SemE w1 e e fawe v srgaer 3 g, A B
6 iz T afaF =TS arer ARt & wear et grih R g

x=0 & x=0.35 T& ATATT T & 1= &7 &% =0.1368=0.1368

x=0 & x=1.15 T ATAT aF & Ao T &6 =0.3749=0.3749




/ Q7(a)

(b)

Q8(a)

(b)

i L} ' i %“t“l-.@ua.t.uuw"‘.!’ﬂ ™

Unit-IV

Obtain the coefficient of correlation for x and y from the following:
ﬁﬁmmaxmy%mm@am BIGEELY
x: 45 55 56 58 60 65 68 70 75 80 85

y: 56 50 48 60 62 64 65 70 74 82 90
Fit a straight line to the following data :

WW%W@WW%WI

X 0 1 2 3 4

1 1.8 3.3 4.5 6.3

If 6 is the acute angle between the two regression lines in case of two variable x and y,

1— 2 R N .
show that tang = rr GZ’f : ; Where r,0,,0, have their usual meanings. Explain the
x y

significance of the formula when r=0and r = +1.

IR[Rx ARy F A 7R Xa@relt F =1 7 =7 107 6 &, Y g Ao &

tan9=1:’z%,aﬁr,ax,ay%ﬂmmawf RIS r=0qaTr=41 g, qa g &
x“+0y

TR FT gHATIN

Two random variables have the least square regression lines with equations

3x + 2y -26 =0 and x + y - 31 = 0. Find the mean values and the coefficient. of
correlation between x and y.
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