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B.A./B.Sc/B. Sc.(Mathematics) Sem-I

MATHEMATICS
Discrete Mathematics and Optimization Tcchniques-I

Unit I
1.(@)If 4, B and C are any three sets » then prove that: Ax (BNC) = (AXB)N(AXC).

I A, B mcﬁéaﬁmmﬁ, aTag@éﬁrﬁﬁmﬁm
AX(BNC) = (AxB) N( AxC))

O IFS ={(a,b):1+ab>0;a,b e R} is a relation on the set R of real numbers, then
show whether S is an equivalence relation or not.

I S={(a,b): 1+ab>0; a,beR} TR W3l & FoHeaar R @ v wer et 9 R
% s goaar daar g ar =g |

!

2. (a) Prove that in a Boolean algebra (B, +,.,',0,1), binary relation " <"
defined by (a< b < ab' = 0; a, b € B) is a partial order relation.

f@aﬁaﬁrﬁv%ma‘ﬁuﬁmﬁa(&mgmﬁ, STASTEIRY HefeT "<" &Y 7 ThIT
IR o 7 §: (asb < ab=0; a,beB) & AE Heltr Uah AT Hor waer

(b) Define minterm and maxterm for a Boolean algebra. Express the following Boolean
function in its conjunctive normal form:

(1, X2, x3) = (%1 + x2 + x3). (x1. x2 Hx'.x3).

mmmﬁ@qasﬁrmqaﬁqﬁmﬁaﬁﬁmﬁmﬁ@aaﬁmawﬁ
ma’mmmﬁmml

(x1,x2,x3) = (%1 + x2 + x3). (x1.22 H x'. x3)".

Unit II
3.(a) Solve the following recurrence relation

feafofad el detr # gar fifoe
ar = Ar-1+ Qr-2;7 = 2,qp = 0,a1 =1.
(b) Using generating function find the solution of the following recurrence relation:

STAH BoleT wmmﬁmﬁf@agﬂv@mwmﬁaﬂm

ar—2ar-1=5r>1,a =1

4. (a) Define Degree of a Vertex. Prove that the number of vertices of odd degrees in a graph is
always even.

MY Fr FfeE @ IR B0 mmv%mmﬁﬁwmmgwﬁm
g B )



in the following weighted graph,

R v T T T @ AT mmmq&maﬁﬁm

Vo
Vs 5

Unit g

T IUTAHT G1x G2 mmﬁGl[(}z}maﬁﬁm 1 g,

UTeT gt areY ITF 3 Qﬁ‘ﬁ (vertices) 3iR 1Y (edges) =T H&aT i RAIfET

Uy

Uy V2, w>
 e— —e— o

(%1

Graph G, Graph G,

6.(a) Define Trivial Tree. Prove that every non trivial tree contains at least two pendant vertices

T3 98T (Trivial Tree) &I IRNRT $ifa) :
ﬁl"a}r Eﬁl’f@lﬁ' IGOREd A 9d&T (non-trivial tree) H HH T FH ar RreieT ofnf GRS

(b) Answer the following questions about the rooted tree shown below:

1) Listall the internal vertices of the frea 3HJET & sy 3aRe Qﬁﬂfiﬁr!ﬁﬁ'ml
ii) Which vertices are children of i? FEFlE MY f‘\h’?\]"%?

iii) Which vertice is the parent of h? h T AT-Rar sl @7 REx g

iv) Which vertices are ancestors ofm? m ?"{éﬁ HieT-leT R g

v) Which vertices are descendants of b? b & FLUST BBl R

| et

SV,



7. Solve the following L.P.P.

UnitIVv

SeaTaad YRS WA AT (L.P.P.) Ff g H<

& aa (Max.)
wfaeer (s.t)

zZ = 5x1 + 3x2

3x; +5x, <15
5x; +2x, < 10
X1, X2 =0

8. Solve the following Assignment Problem.

Pfafld fPrade g &1 g F
Task Subordinates (3TENFEY FHIHT)
(@) i 10 i IV
A 3 26 17 11
B 13 28 4 26
C 38 19 18 15
D 19 26 24 19
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B.Sc. (Hons. Mathematics) Third Semester

following table:

MATHEMATICS

Numerical Analysis

First PAPER

Assignment
1. Use Newton Gregory difference interpolation formula to compute y(3.62) and (3.72) from the

X 3.60 3.65 3.70 3.75
Y 36.598 38.475 40.447 42.521
2. Find the value of f(2) , f{8) and f(15) from the following table:
X 4 5 7 10 11 13
Y 48 100 294 900 1210 2028

(a) Given the following data, find the value of the following integral using Simpson’s é rule and

compare it with the actual value.
ﬁﬂ@hﬁ_?%ﬁﬂﬁﬁﬂﬁﬁ@ﬂﬁ%iﬁwmmmaﬁmammﬁﬁmmém

JaT Ditog |

fe"dx, e =272 e%2=17.39; e3=20.09, e =54.60

0
(b) Use Gauss’s forward formula to find out y for x = 30, given the following data.

T B 3 I G BT AT D (T WAH S MR R x =30 & g y @ 99 o1

3MHeTT PIT |
21 25 29 33 37
y 18.47 17.81 17.10 16.34 15.51

4. (a) Compute the value of following integral by Trapesoidal rule
shivissa (@) a9 gRT 91 9area @ | &1 aRébed IR

14 :
f (sinx —loge x + e*)dx

(b) Find the value of f’(.04) from the following table _
= wrelt & /(L 04) &1 w9 sa AR

x .01 .02 .03 .04 .05 .06
y .1023 .1047 1071 .1096 1122 1148

. Sol\}/]e éhe following system of equation up to third order applo‘{lmatlon by Jacobii iterative
metho
WWWWMW%WWWWﬁmml
- 3x2 + X3 = 4
ZX1 +x,—x =5
3y — 2%, —x3—2x =6
4%, —x,+3x =7




6. Find the root of x — x — 10 = 0 which is near to x=2 correct to the three place of decimals by
Newton- Raphson Method.

7. Solve the equation % =x+,5(0) = 1 by Runge-Kutta Method from x = 0.1tox = 0.4 with
h = 0.1.

8. Solve the equation % = x + y2,y(0) = 0 by Picard Method upto thid order of Approximation.



B.Sc. (Mathematics) 1T Semester
Subject: Mathematics
Paper I1
Real Analysis-I

1. (@) Write an example of an ordered field which is not complete. Justify your answer.
wmﬁaeﬁaaﬂmmﬁmm}mﬂpﬁTrﬁﬁlsnﬁmwm}mraaﬁfi‘ml
(b) Prove that the intersection of an arbitrary collection of closced sets is closed.

%W%Wﬁﬁgﬂﬁﬁﬂﬁ%ﬂﬂﬁmﬁuﬁmwmwﬁmél
2. (a) Prove that the set of real numbers is not compact.
ﬁaaﬁm%wﬁmm@fmvﬁmmﬁﬂ%l

(b) Prove that, between any two real numbers, there be an infinite Rational Numbers.

g iR 1 {5l ) arafie wemail & fiT s uRdg sem a2

3. (a) Prove that every bounded sequence has a convergent subsequence.

maﬁmﬁ;mmmmmaﬂv@mﬁmm

_1yn—1
(b) Prove that the sequence {xn} where x,, = 1 — % + % = + % ,VneN
is convergent.
_1yn—1
maﬁi’m%aﬁm{xn}aﬁxn=1—§+§— ...... +(+,V € N Ifamry 21

3 .
4. (a) Prove that the sequence {x,,}, where x; = 1, Xpp1 = Zx% Vn € N is convergent.

e IRTe 1 s/gea {xn} SET x5 = 1, %041 = 222 vn e N s &

4
(b) State and prove Bolzano-Weierstrass theorem for real sequence.

ARG 1A & Forg Siea - ey wite w/amg ofk Rig &%
S. (a) Let f be a continuous function defined on [a, b]. Then prove that f is bounded on [a, b].
A f, [a, b] wmwmwﬁlmmaﬂm%wf[a,b] ™ IRag |

(b) Prove that if f be a continuous function defined on [a, b] such that f(x) € [a, b] for each x €
[a, b] then there exists a point x, € [a, b] such that f(xo) = x,.

ﬁgaﬁm%uﬁfﬁqam[a,b]ﬁmﬁqﬁm%mﬁaf(x)e[a,b] Vx € [a,b] @@ vs fig
Xo € [a,b] ¥4 ¥R faemm & 5 f(x,) = x,

6. Prove that the following function is not continuous at the origin:

fog IR & P oo qa1 g w o o8 &

2 (x,¥) # (0,0
feoy) = a7y 52 #(00)
0, (x,¥) = (0,0)

7. (a) Discuss the differentiability of the function f(x) = |x — 2] + 2|x — 3] in the

interval [1,4].

s [1,4] 3 e f(x) = |x — 2| + 2|x — 3] @Y BT N e Wi |

(b) Verify Roll’s theorem for the function



/ f(x) =e*sinx, Vx € (0,7) g
wer f(x) = e*sinx, Vx € (0,m) & Riv et wirg &7 e @R |

8. (a) Check the differentiability of the function f(x) = |x| + |x — 1| + |x + 1| atx = 0 and x = 1.

(b) Let f be a function defined on [a, b] and ¢ € (a, b) such that f is differentiable at the point ¢
with f'(c) > 0. Then prove that there exists a neighbourhood of the point ¢ such that f is strictly
increasing in that neighbourhood.

AT TS B f dga o [a, b] wuﬁvﬂﬁa%amce(a,b)swuw%%fﬁicwmﬁg
2@ f(c) > 01 T Rig AR 5 Rg ¢ &1 T sk Y Remet @ 5 wer f 99 vl
=R = |



B.Sc.(Hons. Mathematics) Third Semester
MATHEMATICS
Third PAPER

Differential Equation-I
1. Solve (g1 #ifvm) :
a L= (4x+y+1)?

b. seczy% +2tany = x3
2. Solve (a1 =ifo) :
a.(x2 —ay)dx = (ax—y?)dy
b. (x3 + xy? + a?y)dx + (y® + yx? — a?x)dy = 0

3. Solve (g1 SIfe) :
a. x2p?—2xyp+2y?—x?=0

b. x—a)p*+(x—y)p—y=0
4. Solve (a1 FI) :

a. (D4+2D3+3D2+2D+1)y=0
b. (D? + a?)?y = Sinax

5. Solve (a1 ®IfN) :

b x2-2—xZ 42y =xlogx

6. Solve (81 SIfSY) :
a. D2x+m?y =0, D*’y +m?x=0

b dx _ dy  _ dz
T x(@2-z2) T y(z2-x?)  z(x*-y?)

7. Solve (g1 FIRM) :

.2 y=2
smx——dxz y

8. Examine the existence and uniqueness of the solution of the following initial value problem.

o URfE A AR & B @ SiRdd g Jifgdraar &1 aReror #ifrg

2%, =
==Y, yO0=0



B.Sc.(Mathematics) Fifth Semester
MATHEMATICS

FIRST PAPER
Advanced Abstract Algebra

Attempt any four Questions.

- 1. (a) Prove that, every homomorphic image of a ring R is isomorphic to some quotient ring
(residue class ring) thereof. '

Rrg AT 5 50 om0 R N Qs weRs sk sad RN T 9o @ geaar 8kl 21

(b) Prove that a commutative ring with unity is a field if it has no proper ideals or if it is simple.
g I &, v waRf a=m Y 9o v &= gar € Al sue B Sfua quonaen 7 8 a1
g UH WXl o & |

2. (a) Prove that an ideal I of a commutative ring R with unity is maximal iff the quotient ring
R/ 1 is a field. | ,
Rig Y o qor @ pafdfia aaa R & o1 qoonae [ te Sfas oemaed § aft ik dad
afy R qer R/ wa a2
(b) Prove that, the ring (z, +,") of integers is a principal ideal domain.

g @I & guriel & aaa (z, +,) TH I=F Torerraet U= |

3. (a) Prove that, every integral domain can be embedded into a field. 7
Rig T & &0 Qoo o= & v &= # s enfid fear o aear € |
(b) Prove that, the field < z,, +,,,> is a prime field for each prime number p.
g IR & &7 < 7, +p,p> TS 01T FE&T p D BT, 0 ooy a5 &1
4. (a) Prove that, the set F™ of all ordered n — tuples of a field F is a vector space over the field

F for the vector addition and scalar multiplication defined as

Rig Y f5 50t 8= F & srgwal @ n »fig gual a1 wqeaa FR, &5 F W B afenfig |ier 9 g

fewr oA & fog v afee afise @)
(ay,a,, ... ... a,) + (by, by, ... ... b,) = (ay + by, a; + b, ... ... a, + b,)
x (aq,ay, .. .. a,) = (< a;, < a,,.... x< a,)

where (&E1) (a4, ay, ... ... a,), (by, by, ... ... b,) EF" x€F

(b) Prove that, the set S of all solutions satisfying the simultaneous equations

ax+by+cz=0anddx + ey + fz = 0, where a, b, ¢, d, e,f € R is a subspace of vector
space V = R3 over the field R. .
ﬁaamq%gvmawamﬁax+by+cz=0aardx+ey+fz=0?%vﬂwasﬁ

@1 9= S, 5Et a,b,c,d,e,f €E R W ey wafle V = R3 &1 &5y R R ITERE ¥

5. (a) Prove that the vectors v; = (1 + i, 2i), v, = (1,1 + i) are linearly dependent in the vector
space V5 (C) but are linearly independent in the vector space V>(R).
g @I 5 afeer vy = (144, 20), v, = (1,1 + i) afew wfre V2(C) ¥ vaamam: wa= &
Wy Afewr e V,(R) # veume: wds 2



£ -

(b) Prove that, the set of non — zero vectors {vy, Vy v e v, } of a vector space V(I) is lincarly
dependent iff some vy, 2 < k < n is a lincar combination of the preceding vectors.
) Ry wive V(F) @ g aRkal @ e (v, vy ... .. v, )} weETrr: anfr (awc) @
R} 3R das AR DE T vy, 2 < k < n o gt afkal w1 ewER daa 8

6. (2) If' S and T are finite dimensional subspaces of a vector space, then prove that
dimS +dimT = dim(S + T) + dim(S N T). ’
It S wd T ) wiRy wfre @) uRfva Rfg suafedd &), af Rig SR
S+ T =Rm (S+T) +R_WENT)

(b) Prove that a vector space V (F) is a direct sum of its two subspaces U(F") and W (F) iff
Q) Vv=U+Ww () UnWwW = {0} :
Rig QRN /5 @ Rk afe V(F) s @) swifed U(F) ok W(F) @1 aged i g
af} oiR Baa afe
) v=U+W ) Unw = {0}

7. (a) If W(F) is any subspace of a vector space V(F), then prove that the set % of all co sets

W + v,v € V is a vector space over the field F for the vector addition and scalar multiplication
defined as

ot W(F) sRe wfire V(F) 2 swafe & o fig @i f5 W & V F wewgedt = = (W +v,v € V)
&= (F,+,) W Fret wfder anm wern sifker o wfivar & fo wfee wfiee g &
(W+v1)+(W+v2)=W+(v1+v2)Vv1,v2€V and(&ﬁ‘\’)OC'(W-!-v):W-FOC'U,OCE k,UEV

(b)Show that the mapping t: V,(R) - V,(R) defined by t(x,y) = (x cos@ —ysin6,x sin 6 +ycos8)
is an isomorphism.

fig AR 5 gRIRET t: V,(R) - Vo (R) W&l t(x,y) = (xcosd — ysin@,xsin 6 + y cos 0)ufA=
Vo(R) R T Jog@iiRar 21 :

8. (a) Prove that, the kernel of a linear transformation t: V — V' is a subspace of the vector space V.

g Aife 5 e alRdiREmr t:V - V' & aife, aike wfe V o Stafe 8kt &1

(a) Prove that t: R® — R3, defined as t(x,y,2z) = (x + 2y — z,y + z,x + y — 2z) is a linear
transformation. Also find the rank and nullity of t. .
fag #Ig f6 t: R3 > R3, t(x,y,2) = (x+ 2y — 2,y + z,x +y — 2z) & Rag&H KR & =
t @ P T P S BT |




B.Sc. (Mathematics) Fifth Semester
(Assignment)
MATHEMATICS

SECOND PAPER
Advanced Complex Analysis
Q.1. (a) Prove that a power series represents an analytic function inside its circle of convergence.

A & U@ w2t e ifeReT qa B sy yee faeg W RAITfE Ger Frefi
HT B

(b) Prove that the sequences {1+_1m,;} is uniformly convergent to zero in the region |z| = 2.

Rrg @Ry R g (=) &1 |z| = 2 % v & v @ g @ 2
(z+2)"
sty

" Q.2. (a) Find the region of convergence of the series Y5

sofy 312 —EDT o fveer A T @R |

1 (n+1)34n

2 .
b) Show that the function f(z) = -‘1; + -az—z + % + +++ ... can be continued analytically outside the circle of
convergence. Also construct a power series which is analytic continuation of given series.

N

z

Rig BRR 5 e f(2) ==+ = + = + ++ ... B RTEIRG i AR g S AR Ba1 ST FHaT | 76 90

Soft Y 3 0 PR o D g8 Al B R e ¥

Q=

Q.3. State and prove Taylor’s Theorem for complex functions.
T Aiga s oAl & o SR W o Rig SR |

Q.4. Prove that (Rig FifvR) -

sin{c (z +-§)} =qq + Z:; a, (z" + z™™)

* where (G
a, = Elr[' fozn sin(2c cos0) cos no do.

er.’

Q.5. Evaluate the integral sz fc dz around the circle c: |z| = 3.

2z2(z2+42z+2)
ezt

qﬁ%@rgac:lz|=3q-\rﬂw2imfc dziﬁrmgn?;aﬂﬁm

22(22+422+2)

Q.6. State and prove Rouche’s Theorem.
T fed w9 T B g AR

Q.7. Discuss the transformation w = z2. Find the images of the hyperbolas x2 — y2 = ¢ and
xy = d under this transformation.
Waﬁ%a=zz B fademr SR | sifRaerdl x2 — y? = ¢ qar xy = d @1 39 R 3 wfifREr
=d |

1z2

in x2
" Q.8. By integrating ez round a suitable contour, prove that fow%- dx = % also deduce that
foo sinx doe = 8 )
o x 2

We‘z ﬁmmwwmymmﬁﬁf:&:z—dx=% qer PR )

z

e o[22 g =11

x 2




B.Sc. (Mathematics) - V Semester
Paper III - Dynamics
Assignment

Attempt any 4 questions." Soenns
Unit I

1. (a) An insect crawls at a constant rate ‘u’ along the spoke of a cart wheel of radius ‘a’. The cart is
moving with velocity ‘v’. Find the acceleration along and perpendicular to the spoke of the insect at
time ‘¢’.

T Brel fFl T B ‘@’ B e R P aR W U’ R wre A T € &R TR v T ¥ gerh
%l'ﬂmwaﬁaﬂmﬁwmmﬁwﬁaﬂs P @RI ST DT |

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

to the same point after ‘a’ time — (1 — e~2mk)

TP 3T a’ B0 & g9 77 W gorn & 5 saer W Wiy @ror s9s sifefae wRer ar wid
‘k’ww%‘mﬁmﬁr—gwwﬁmuﬁaﬁfﬁaaﬁ"rﬁsagwﬁ-—gw—(l e ~2mk)
T UEETa e 3R |

2. (a) A particle is performing S.H.M. of period T about a centre O and it passes through a point P

(where OP = b) with a velocity v in the direction OP. Prove that the time that elapses before it returns
to P is-;I;'tan‘1 —

br4/]
T& B9 B O & Ava T aciare @) avel Jda TRy o) 3R a8 faxdt fawg P (Sief OP =b), OP &1
R v a1 q Ter |, O fig SIRN fF 98 PR g %tan‘1 % T & TTET AT |

(b) If corresponding to two masses m,; and m, attached to the end of a vertical elastic string, T; and T
be the periods of small oscillations and a; and a; the statical extensions corresponding to these masses,
prove that (T1 - Ty ) = 47%(a; — ay).
ﬁmmm@ﬁ%aﬁ@ﬁﬁﬁ?m1ﬁmmzwiﬁﬂﬁﬁﬁgﬁm$m
T, @ T2 8 3R 7@ 97 WfUe R a1 T a; 817 @) Rig #Hivg ﬁﬁg(le —T22) = 4m2(a,

- az)

Unit II

3. (a) 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 héight attained by the particle is —-[7\ —

log(l + )], where V is the terminal velocity of the particle AV is its initial velocity.
‘m’ ey BT Y& BT THearhuvT & I SealeR fewr #§ HuR Bt Sen ¥ 1 Afe arg @ uRRY , AT @

mkwﬁﬁﬁzﬁmﬁsmaﬁaﬁwm#ﬁ%z[k—log(l+7&)]\—:|3°Tm'ezmﬁamaﬂ
sifsam a1 & e AV sx9eet R Sealer 9 €

(b) A particle falls from rest under gravity in a medium whose resistance varies as the square of the

velocity, if v be the velocity actually acquired by it, v, the velocity it would have acquired had there
1v§ , 1 v

o . . . v?
been no resisting medium, and V the terminal velocity, prove that : pr e R et
0
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4. (a) A projectile aimed at a mark which is in a horizontal plane through the point of projection, falls
a feet too short when the elevation is ‘@’ and ‘b’ feet too far when the clevation is B. Show that, if the
velocity of projection be the same in cell cases, the proper clevation to hit the mark is:
1 .. -1 {a sin2f+b sinza}

sin~lj——————
2 a+b

Wuﬁw,mmﬁﬁﬁmaﬁaﬁﬁmwﬁﬁwﬁﬂﬂamaﬁ@hmmﬁwma@
uﬁﬁm%,mﬁ?wamﬂiﬁm%aﬁ?mwmmﬂ%ﬁﬁmﬁb@ i
ﬁmvnﬁr%lﬁaaﬁ%aﬁu&hhwﬁm&ﬁﬁw@ﬁaﬁmﬂ%mmmm
lSiTl_l {a sin2+b sinZa}

2 a+b

(b) Shots are fired simultaneously from the top and bottom of a vertical cliff with elevations a and B
respectively strike an object simultaneously at the same point. Show that, if ‘@’ is the horizontal
distance of the object from the cliff, the height of the cliff is a(tan B — tan o).
@Wﬁmﬁ%ﬁ'&amﬁa’rvﬁﬁiﬁm:aaﬁmwwwwmaﬁﬁm%%ﬁw
wﬁiﬁaﬁaﬁwﬁﬁgwm%ﬁmaﬁ%ﬂﬁéﬁmqﬁﬁa?ﬁﬁi&*ﬁ%ﬁﬂﬂaﬁ
o 1 . _q f(asin2B+b sin2
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a+b

UNIT-III

5. 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 7z and 72/ respectively, when the

particle is at the highest and the lowest point of its path. Show that 7z = m+6
H WmmmﬁﬁﬁﬁWﬁﬁ%wﬂﬂﬁﬁaﬁﬂwmﬁﬁm%aﬁ?mmﬁw@ﬁw
m%lmwmwwmwm%,?ﬁ@ﬁﬁﬁmm: mW @ piye 8, @ g

HRT & 72=m+6.

6. A particle slides down from rest, from the highest point of a smooth vertical circle. Discuss

its motion.
Ww%ﬁﬁwﬁw%wﬁﬁwmﬁm%lmﬁﬁﬁmm|

UNIT-IV
rm rectangular lamina of sides 2a, 2b and mass M about a

7. (a) Find the moment of inertia of a unifo

line through centre and perpendicular to its plane.
2a qr 2b o Al awﬁgﬁM$mﬂwwmmwmaﬂwi@T$qﬁa:m@a

m@wﬁm,vﬁmmﬁgm%waaa%maﬁﬁl

(b) Find the moment of inertia of a solid sphere of radius ‘a’ and mass ‘M’ about its diameter.

aﬁmmMﬁ%ﬁ%aﬁﬂvﬁﬁmvﬁﬁa%Wmmzﬁwﬁa:mamaﬁaﬁm]

8. Show that the moment of inertia of a semicircular lamina about a tangent parallel to the bounding

diameter is Ma? G - %)where a is the radius and M is the mass of the lamina.
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