B.A. /B.Sc. / B.Sc. (Mathematics) Second Semester Assignment -2-0 26

(Faculty of Science)
MATHEMATICS
First PAPER
Differential and Integral Calculus
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1. () Find Lagrange’s and Cauchy’s
log(l + ) d TR A n e} @ uvHIq Ui Rl

that for the radius of curvature at a point (a Cos30,aSin30) on the curve

2/3 = @?/3 is (3%/%) Sin20
2/3 3 fag (a Cos36, aSin36) W - (

OR
2 ‘ ; . 2(sp)3/? .
= 4ax, the radius of curvature at any point P is — =

(b) Show
x2/3 +y
ﬁaaﬁﬁ{ﬁ%aﬁxz/3+y2/3 =a

34/2) §in26 & E |

(@ Show thatin the parabola y

where s is the focus of the parabola. -
3/2 .
ﬁzaﬂﬁﬁ%qﬁaaaﬁ:l}ax,a?Mﬁr—gPWaﬁﬂ—ﬁm%—%aﬁsmaﬂaﬁ#ﬁ%l

(b) Forthecurvey = a log {sec- (%)} prove that the chord of curvature parallel to ¥ — axis is of
constant length.
a‘ﬁy=alog{sec(§)}ﬁﬁ{@aﬁmﬁ?y—aﬂa\vmm—ﬁﬁmaﬁaﬁn?feﬁr\’?ﬁ?fg’ﬁﬂ%l

UNIT-IL

2 (a) Ifx*y”z” = cshow thatatx =y =2 axzazy = —(xlogex)™?*

afs x*yYzZ =c, "R ARR fF x =y =2 W ;J;iy= —(xlogex)™*

() Ifu=Sin(¥/y)+ tan~2(”/x) then show that x%% + y%;- =0

afy u = Sin7*(*/y) + tan"l(y/x) ar wefRfa AR 6 x%li + yg—; =0
- ' OR
(2) Find the envelope of the circle described on the radii vectors of the curve r™ = a™cos nf as
diameter.
wﬁmWwaﬂﬁﬁmﬁwr":a"cosne &) AR B A AR G T |

(b) Find the points, where the value of u = x3 + y3 — 3axy is maximum or minimum.
mﬁgaﬁﬁama‘frﬁsﬁ,aﬁu=x3+y3—3axyfﬁrwe?aﬁqaenm5m%|

UNIT-III
3. a) Find the asymptotes of the following curve
frfoRad 9w &) SRl S B |
(2 —y?)?—4y*+y =0



b) Show that the cigl i i i
ght points of interscction of the curve xy(x? — y?) + x? + y? = a? and i
. . = a“ and its
asympta(;t;:s lie on a circle whose centre is at the origin. & g
RS 9w xy(x? — y2) + x2 4 y? = a? wn W@ armRadf @ C
mﬂ?ﬁuﬁ% e y eIl g <radfi @ o T fasg g g

OR

a) Trace the curve a3 + y3 = a?x.
am a3 + y3 = a?x R AR

b) Prove that fRrg afag &

xm—l

Blm,n) = j'(:n Wd;\
UNIT-1V

J@+x?) _ dxdy
fj 1+x2+y

b) Evaluate [[f x"ty™ 1z" 1 dx dy dz
wherex>0y>Oz>0and() +() +() <1

= s @R [ff xi-ty™ 1z dx dy dz

aax>0y>0z>0mm() +()041-1() <1

a) Find the length ofthe arc of the curve y = log (Zif) fromx =1tox = 2.
)a%’rx—lﬂx—zfmsa%ama‘»’rmémﬁml

4.a) Evaluate 7\ 5@ PREA

: amy log

e"l

b) Prove that the area of loop of the curve x = a(1 —t2),y = at(1 — t?); -1<t=<1

. 2
is 8a /15.

fae @R 5 9% x = a(l —t2),y = at(1 —t?); —1<t<1d M B &TDA 8a2/153\‘?”%
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| (Pary)
.B.A./B.Sc./B.Sc. (Hons.) Fourth Semester Examination —
(Assignment)

MATHEMATICS
First PAPER

Complex qnalysis .
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1. (a) Obtain the equation of a circle through three given points.

A Regall | oA I g9 o1 FFReT s AR |

(b) Prove that the area of the triangle whose vertices are the points zy, 2z, Z3 on
g AIRA 5 amifve o § Awgall 24, 25,23 I ardr Brger @1 &=
Y{(zz — 23)12112/(4iz1)}
2. (a)Provethat frg ¥R fd

3z%—2z34822—-2z4+5

Lim - =4+ 4i
z-l zZ—1

(b) Prove that the function f(z) = |z|? is continuous every where but its derivative exists only at

2026 .

the Argand diagram is

the origin.

ﬁaaﬁ%q%wf(z):lzlzWW%WWWWWWWmWQQI

Unit-I1 .
3. (a) Define Singular Point. Prove the necessary condition that a function f(z) = u(x, y) + iv(x,y) be
analytic in a domain D is that in D, u and v satisfy the Cauchy — Riemann equation i.e.

du _ dv du _ _ov

ox 9y ° dy  ox ]

R fiwg aRMT AR wer Rig AR B wem £(2) = ulx,y) + iv(x,y) & =0 ara D 4
fvafe 2 @ forg sTawas gRie € 5 99 o F u @ v il — Qe eliexer wge BRa € SR

u_ov  au_ _dv
ox ady * ay ox '
(b) Show that the function f(z) = /(|xy|) satisfies the Cauchy — Riemann equation at the origin but
is not analytic at the point.
geftfa BT & wam f(2) = J/(xy]) T g ® Irit— Jm wieel B wge wRal § )y §9
fag W Reafts o 78 T
4. (a) Define Harmonic Function. Show that function u = cos x cos hy is harmonic and find its
harmonic conjugate.
THaET Herd uRATRT BT Rig ARG % B u = cos x cos hy UHard) B € AT SHST THara)
I T B | -
(b) Prove that u(x,y) = x3 — 3xy? + 3x%2 — 3y2 + 1 satisfy Laplace equation. Also determine the
corresponding analytic function f(z) = u + iv.
fag BN 5 ulx,y) = x3 — 3xy? + 3x2 — 3y? + 1 A FHIHROT B W YT &, @
fagems Bem f(2) = u + iv 1 @ HRgI

) , Unit-IIT
5. Show that both the transformations w = :—t; and w = fi—z transform |W| < 1 into the lower

half plane I(Z) < 0
R BRY R Al WA @ =25 ot @ = 22 |W| < 1 @ fre anfae 1(Z) < 0 % waraRa




T R

6. Discuss the transformation w = z2. Find the images of the hyperbolas x2 — y2 = ¢ and
xy = d under this transformation.

TR W= z2 ) e ARR | ARRaerl x2 — 2 = ¢ Tl xy = d B F GA=RT § gfifemer
A B |

Unit-1V
7. (2) Evaluate f:“ z%dz

o AR [ 22dz

O Iff (2) is analytic in a simply connected domain G, then the indefinite integral f f(z)dzis
mdependent of the path joining z, with z in G.

mm%ﬁmeGﬁﬂz)ﬁeﬁﬁmmﬁ ?ﬁarf?fﬁfaamﬁﬁaf f(2)dz , G #
Regall z, T z @ ™ Tt gy & w|T g )

8. State and prove Morera Theorem.
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B.A. / B.Sc. Fourth Semester — 202-G.
(Assignment)
MATHEMATICS
Second PAPER
Numerical Analysis

Attempt any 4 selecting at least 1 question from each unit

Unit-1I
1 (a) A second degree polynomial passes through (0,1), (1,3), (2,7) and (3,13). Find the
polynomial.

1 (b) Use Newton Gregory difference interpolation formula to compute y(3.62) and (3.72)

from the following table:

X 3.60 3.65 3.70 3.75

Y 36.598 38.475 40.447 42.521

2. (a)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

2. (b)The following table gives the population of a town during the last six censuses. Estimate using

any suitable interpolation formula, the increase in the population during the period from 1946 to 1
ﬁamﬁmﬁaﬁwmﬁﬁﬁwaaﬁma&ﬁ?ﬁ%I :
MWW%WWWM%Q 1948 ¥ Sta SFieT § gfS o1 SrgAT @Rl
af 1911 - 1921 1931 1941 1951 1961
‘e EER ) 12 15 20 21 39 o 5;_ -
Unit- 11

3. (a)Giventhe following data, find the value of the following integral using Simpson’s i— rule and
compare it with the actual value. ‘
mmammmmmﬁimmmmmmnummm%m

4
fe*dx, e =272, ¢*=1739 e% = 20.09, e*=54.60

o
(b) Use Gauss’s forward formula to find out y for x = 30, given the following data.
m$mﬁmqﬁmmmﬁﬁm$mmx=30$ﬁmy$mm

arwaa Hfg!
x 21 25 29 33 37
y 18.47 17.81 17.10 16.34 15.51



4: (a) Compute the value of following inte i
g gral by Trapesoidal rule
aﬁﬂzlze?(ﬂmu)ﬁmmﬁﬂum%m%qﬁgmﬂm

.

1.4
(sinx —loge x -+ eX)dx

_ 0.2
(V) Find the value of f'(.04) from the following table
= el ¥ f1(.04) P A S I

x .01 .02 .03 .04 .05 .06
y .1023 .1047 1071 .1096 1122 .1148
Unit- I1I
Q.5. a) Using the Bisection method, find the real root of the equation:
= :

oo AR 1 WA SR §Y WG B
x4 4 2x% —x — 1 = 0 in interval Fr=RE) [0,1]

b) Using method of false position, find the real root of the equation:
m—mmmmmmﬁm@mm;

x3—2x—-5=0 ,
Q.6. (a) Using method of iteration, find the real root of the equation:
Rty A e B qRaRE o 9K DS
x34+x2—-1=0

(b) Find the real root of the equation correct to four places of decimals by Newton — Raphson

method.
W—Wﬁﬁmmmmwmwmmwml

x3—3x—-5=0

Unit- IV

. Q.7.a) Using Picard’s method to.find approximate value of ywhen x = 0.1, giventhaty =1
whenx =0 and% = i:———;c .
ﬁaréﬁﬁtmuﬁﬂmx:ﬂ.la%mymmmmmﬁmﬁmgm
dy % y=0wmy=1

dx yix

b) Using Euler’s method with step size 0.1, find the value of y(0.5) from the following

differential equation:
qe # a=E 0.1 aﬁ@mﬁﬁmmmﬁﬁmi{y(o& BT M @ B

%=x2+y2, y(0)=0
Q.8. (a) Find approximate value of y and z by using Picard’
thaty = 2,z = 1, whenx = 0.

d z .
L-x+z ——dx=x—y2,g1ven

. dy de

# g AR, nﬁ:d—i=x+z, —dx=x—y2,

dx
yamza%qﬁaﬁaqﬁﬁﬂo‘lé fafer
ﬁ:mg:m%%x:Owy:Zamz:l
approximate value ofyforx =

s method for the particular solution of

(b) Using Runge — Kutta method find an 0.2 in steps of
0.1, if% = x+y? giveny = 1 whenx = 0.
ﬁﬁwﬁﬁmmmx=0.2mymmmammquﬁf%=x'+yz,

mx=0qu=1wu—«:mo.1§|



B.A./ B.Sc.(Pass/Subsidiary) VI Semester — 2026
(Assignment)
(Faculty of Science)
MATHEMATICS

FIRST PAPER
Graph Theory
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Unit I

1 (a) Define Degree of a Vertex. Prove that the number of vertices of odd degrees in
a graph is always even.
MM@@%@W@W!W@W%MWﬁWW%W@W
29 v i e Bl
(b) Define Adjacency Matrix and Incidence Matrix of a directed graph. Find the
adjacency matrix and incidence matrix of the following directed graph :
Wﬁemaﬂmmwwmqﬁwﬁﬁmmﬁﬂﬁﬁwm
ST S T JATATT I F MR :

2 (a) Prove that the number of edges in a simple graph with n vertices and k
connected components (k = 1) can not exceed Q"—'ﬁg:—_k—ﬂ—)
mmﬁﬁ?naﬁéwk(kzl)mmaﬁmﬁw'mﬁaﬁﬁﬁﬁ@n
(n—k)(n—k+1) 3 af st a g -

2
(b) Determine the number of vertices and edges and find the in — degree and out —
degree of each vertex in the following directed graph.

ﬁﬁ@ﬁﬂﬁ%wﬁmammaﬁmwmmsﬁéaﬁm:aﬁ%w
a@aﬁ%aﬁa‘»’tﬁm _




UNIT-II
3 (a) Find product G, X G, and composition G,[G,] of the following two graphs Gi
and G,. Also write number of vertices and cdges in the resulting graphs:-
R v fr QA AT Wmclxczmmm G,[G,] =t @forel

Pl
qﬁﬂn’ﬂuﬁﬁ‘:ﬂiﬁwﬁﬁaﬁmﬂﬁ{ml

Uy
Uy 1Z) wsy
(5
Graph G, Graph G2

b) Prove that a connected graph has an Euler trail if and only if it has at most two

vertices of odd degree.

mﬁmﬁ?meﬁwmaﬁaﬁ%uﬁ:aﬁimuﬁmﬁmﬁ

e@ﬁﬁsﬁﬁﬁﬂaﬁ%%%l

4 Define the following and give examples of each:
e 1 TRMIG BHiferg I eI BT SarEl AfeTd:

i) Union of twWo graphs &Y e & T

iiy Complementary graph T I

iii) Isomorphic graph JegdrT AT _

iv) Hamiltonian graph AT AT
UNIT-IIT

5 (a) Define Planar Graph. If G is a simple planar graph, then show that there is a vertex

v in G such that deg(v) < 5.
mﬂwﬁq@ﬂﬁﬁmlaﬁG@wwﬁﬂm%,aﬂﬁﬁsﬂ%Gﬁ _

WﬁﬁvsﬂW%‘_ﬁdeg(v}SS

‘ (b) Define and explain the following by giving an example :
AR -

forrey T TR UG AT SETET
i) Homeomorphic graphs T AP
ii) Dual graphs 2a e

6()IfGisa simple planar graph with less than 30 edges, then prove that G has a
vertex with degree 4 or less than 4.

uﬁG,soﬁwﬁﬁmwww@ﬂw%,?ﬁmaﬁﬁmﬁ?Gﬁﬁﬂﬁwﬁ
aﬁﬁﬁ4m4ﬁ?ﬁq%|



(b) Find the shortest path and shortest di i
. S st path ¢ S st distance from the vertices i
following weighted graph. e v 1o e In the

fr iRa T d o vy A vy TH AT YT T AT FA FRT BRI

UNIT-1V

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

vertices.
@wﬁmﬁmlmm%mmqaﬁwﬁmﬁﬁﬁﬁ%%l

(b) Answer the following questions about the rooted tree shown below:
ﬁﬂﬁ@%gﬂ%ﬁﬂﬁﬁﬁqﬁmwﬁ%ﬂ: '
i) Listall the internal vertices of the tree
g& & Wil rfaRe Al B! GAaE BT
ii) Which vertices are children of j?
Fa A j B RYE?
iii) Which vertice is the parent of h?
ey ¥ h & % § 7
iv) Which vertices are ancestors of m?
A T m @ g € ?

v) Which vertices are descendants of b?

e of b & du € 7



8 (a) Define Balanced Rooted Tree. If & is the height of a balanced complete binary tree on 7
vertices, then show that:- '

$$;ﬂgfqaﬁqﬁmﬁﬁﬁﬁmuﬁnaﬁﬁmﬁﬁgmuﬁw%ﬁmh%ﬁm

(b) Define Minimal Spanning Tree. Find the minimal spanning tree by Kruskal’s algorithm in

the following graph:
Wwwﬁq@nﬁﬁmlﬁﬂwﬁmﬁ@mmmwmml
A B
7‘ 3
C D
6 9 A
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