B.A./B.Sc. Second Semester
(Assignment)
MATHEMATICS

First PAPER
Integral Calculus

UNIT-I
Q.1 a) Find the asymptotes of the following curve
fforRad s & st sa SR |
(x* —y*)? —4y* +y =0
b) Determine the existence and nature of the double point on the curve
(x—2)*=y(y-1D>
b (x — 2)? = y(y — 1)? R g fawgeii o1 faemar vd SHa gafr &1 FeiRer #if |

Q.2 (a) Find the asymptotes of the curve rsinf = a
b rsinf = a B FFAERRT ST BT |
(b) Trace the curve x3 + y3 = a?x.
am x3 + y3 = a’x &1 FRET HRA |
UNIT-II
Q.3a) Prove that frg @ifog f

xm-1
,B(m Tl) fO de
b) Evaluate a7 sma SIfoRy
1 ~/(1+x2) dx dy
J j 14 x2+y2

Q.4 (a) Prove that Ryg @ifoy s
J,Gc—a)™ "t (b — )" ldx = (b — @)™ B (m,n)
(b) Evaluate & sma SRy

T/, racosf
f f rsin 6 do dr
0

UNIT-1

Q.5a) Evaluate the following mtegral by changing to polar co-ordinates.
frferRad wHTehel 1 gdra fderel § gactdr A1 91d BT |

J j xdy dx
x2 +y?
b) Evaluate 591 sma @ifow

4 r2vz [\ (yz—x?)
J J j dz dx dy
0o Jo 0

Q.6 (a) Evaluate the following integral by changing the order of integration.
THTRS § FHIGAT BT HH daddR JIF ST DI |




L5
— dx dy
0 x Y

(b) Evaluate [[f x!=1y™ 1z 1 dx dy dz
NN N
wherex >0,y >0,z >0 and (Z) + (E) + (;) <1
A wa df [[f x "t y™ iz dx dy dz
i x >0,y >0,z > 0 qen (g)p+(%)q+(§)rs1
UNIT-IV

Q.7 (a) Prove that the area of loop of the curve x = a(1 — t?),y = at(1 —t?); -1 <t <1
is 8a2/
15

Rig AT & a5 x = a(l — t2),y = at(1 — t2); —1§t£12%qqzﬁr&iaw8a2/15m%‘

b) Find the volume of the solid generated by the revolution of tractrix
X =acost+ %log tan? zi’ y = asin t about its asymptote.
Sfogaa x = acost+§logtan2§, y = asint &7 U el & el aRepHT |

ST BT BT AT =T DI |
Q.8(a) Find the length of the arc of the curve y = log (Zi:

1)a%x=mx=zaasa%ma%mamaﬂm|

e*+1

)fromx=1tox=2.

eX—

a'sﬁy:log(

b) Evaluate the surface area of the solid generated by revolving the cycloid
x =a(@ —sinf), y = a(1 — cos 0) about the x —axis.
el x = a(f —sinB),y = a(l — cosf) & x —31&T & HU A I S 39 B
IR &EhE FI BTG |



B.A./B.Sc.(Pass/Subsidiary/Hons.) Second Semester
Assignment

(Faculty of Science)
MATHEMATICS

PAPER-Il Abstract Algebra

UNIT-I

1. If aand b are any two elements of a group (Gx)then show that the equationa x = b and
y a = bhave unique solution in G.

g @ 3R b et TG (6, )& DS &l 399 § < VR b FHaRT @ x = b 3R
y a=b$3ﬁ§?‘ﬂ'q€a?{l

2.(a) Find 6~ 1pa, when

o lpo JTd Hifow

1 234 567 8 9
p=(7 896 452 3 1)
Ando=(134)(56) (27 89)
Also express the permutations p as a product of disjoint cycles. Find whether p is even or odd
permutation and give its order.
IUT HHAT B! Y bl b UG & ©0 H ol Fad | A1 B b p T g a1 fawm
HUIg AR SIS ft Fasy

(b) If H and K are any two subgroups of a group G then prove that HK is a subgroup of G
iff HK=KH.
g H 3R K THE G & I3 ol IUTHE ¢ dl Rig P & HK, G o7 T ITTHE ¢ Il iR
&Hdd afG HK=KH,

UNIT-II

3.(a) State and prove Lagrange’s theorem.

AU & UHY BT HY alfor) 7T Rig Biford

(b) Prove that any two right (left) cosets of a subgroup of a group are either identical or disjoint.

R X b U Tg & SUUHE & Pl i <1 QU (910) e Ty a1 o) 9 a7 3aG ¢ |

4. (a) If Hand K are two normal subgroups of G then prove that HK is also a normal subgroup of G.



g H 3R K, G & &l I IUTHE & <l ¥ PIOTE fb HK H} G FT T I ST |
(b) Find the quotient group G/H when G =< Zg ,+g>, H =< {0, 4}, +g>
YRS TG G/H I PINT ST G =< Zg, +¢> , H =< {0, 4}, +g>
UNIT-III

5(a )Prove that a homomorphism f of a group G into a group G’ is a monomorphism iff kernel of
f = {e},where e is the identity in G.

R P {6 T8 G &1 94 G' H YHIHIRAT f Ush Uhds JHBIRGT g afe 3R Haw afe 3ifp
f={e}, gl e G H THS g

(b) Show that the set J of Gaussian Integers ] = {m + in|m,n € z} form a ring with respect to
ordinary addition and multiplication of complex numbers.

e o MR quifert &1 Tq= | = (m + inlm,n € 2} ARTY T3 BT TR SIS 3R 0T
& ey H TH qaT I 6 |

6.  Prove that every field is an integral domain but the converse is not necessarily true.

Rrg P [ TdS &7 Ue QUIiihd U § Alfch+ [aaid I 0 3 I T8 ¢

UNIT-IV

7. (a) Prove that the necessary and sufficient conditions for a non — empty subset K of a field F to be a

subfield are

g PITT b T &5 F F T 3iRad ITTH=Y K P IUa 81 & oI amazaes 3R yaf 2rdf &

(i) a€eK,beEK =a—-beK
(i) a€EK,0#bEK = ab teK

(b) Prove that the intersection of two subrings is also a subring.

g FIfST {5 € Suaey &1 Ufaws e it T Iuae g1 8|

8, ProvethatS = {a +21/3p + 4'/3 cla,b,c € Q}is a subfield of R.

Rigaifvufes = {a+ 21/3h + 43 cla, b, c € Q},mewaa%l

*hkkkk



B.A./B.Sc./B.Sc. (Hons.) Fourth Semester Examination
(Assignment)

MATHEMATICS
First PAPER
Complex Analysis

Unit-1
1. (a) Obtain the equation of a circle through three given points.
A =gl | T[ORA dTel g BT FHIBRT ST BITY |
(b) Prove that the area of the triangle whose vertices are the points z;, z,, z3 on the Argand diagram is
g oI & amive fF # O3l 24, 25,23 oY a1l B &7 eawd
Y{(z2 — 23)|2|%/ (4iz1)}
2. (a)Provethat fag @I &

3z% — 2234822 —-22z+5

Lim — =4+ 4i

zZ—1 -

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

g PN & B f(2) = |z|? I3 AT ? fog 39D Sadhe BT AR dadl 7ol forg W & 2|

Unit-11
3. (@) 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.
ou _ v ou _ _9v
ox dy ' oy ox
fafers fomg aRwiivg @1foTg der g a6 wera f(2) = u(x,y) + iv(x,y) & = o D &
faeeil¥e &M & forg smaeas ufdes & f6 99 uI=g § U o Vv BRI — 919 TR0 T B © A
ou _ v ou _ _0v
dx ay ' ay 0x
(b) Show that the function f(z) = {/(|xy|) satisfies the Cauchy — Riemann equation at the origin but
IS not analytic at the point.
welRid g & wed f(2) =/ (|xy]) T g W 3Rl — 399 TRl B <€ dal & U< 39
fog W faveifes wom == 2
4. (a) Define Harmonic Function. Show that function u = cos x cos hy is harmonic and find its
harmonic conjugate.
JHATEl Tl gRATNT BTy g I f6 B u = cos x cos hy YHaTEl Bad © a7 SHdT JHda]
YT AT DI |
(b) Prove that u(x,y) = x® — 3xy? + 3x% — 3y? + 1 satisfy Laplace equation. Also determine the
corresponding analytic function f(z) = u + iv.
Rrg BIT & ulx,y) = x3 — 3xy? + 3x% — 3y? + 1 i FHaRY B TG Gl &, 7 @
faeer wed  f(z) = u +iv 1 9 FIRY|

Unit-111
i+z

5. Show that both the transformations w = j—: and w = — transform |W| < 1 into the lower
half plane I(Z) < 0
wﬁﬂwﬁq%ﬁww:z—zaﬁ?w:t—z [W| < 1@ fo sefdat [(Z) < 0 # wuraRd



FRaT 2|
6. Discuss the transformation w = z2. Find the images of the hyperbolas x? — y% = ¢ and
xy = d under this transformation.
BURT w = z2 &) fagem SRR | sfeoRaeral x2 — y2 = ¢ a1 xy = d &7 39 SR § gfafesor
ST DI |

Unit-1vV
7. (a) Evaluate [ "' z2dz
S BT f01+izzdz
(b) If f(2) is analytic in a simply connected domain G , then the indefinite integral fZZO f(z)dzis
independent of the path joining z, with z in G.
R #ifry 5 A v g w39 G f(2) Reafis wer o1, o sfftea s [ f(2)dz | G ¥

fagait zo T z BT A arel U | WdF BT B |

8. State and prove Morera Theorem.
AT THT BT B forRae ga g9 Rig Iy |



B.A./B.Sc. Fourth Semester
(Assignment)
MATHEMATICS

Second PAPER
Numerical Analysis
Unit- |

1. 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. 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

Unit-11

3. (@) Given the following data, find the value of the following integral using Simpson’s % rule and
compare it with the actual value.
e ot & =1 AT el &1 v E%%ﬁwgmﬂﬁﬁﬁﬁﬁrqawmﬁﬁiﬁmﬁm

oI BT |
4

fexdx, e =272, e?=739; e3=20.09 e*=54.60

0
(b) Use Gauss’s forward formula to find out y for x = 30, given the following data.
A & M AL A BT IUIRT X 7+ FHDT & MR R x = 30 & fog y & A9 &1

3TH AT DT |
x 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
cfioiiged (T W g1 4 IWTda & A9 &1 URdel

1.4

J (sinx — log, x + e*)dx

0.2
(b) Find the value of f'(.04) from the following table
=1 IRt | (. 04) &1 A9 F1a B

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



Unit-1ll
Q.5. a) Using the Bisection method, find the real root of the equation:
fgaror fafd 1 T BRA g FHIBRYT BT IRAfdD Hel AT DIFTT:
x*+ 2x3 —x — 1 =0 ininterval @ra=Ta) [0, 1]

b) Using method of false position, find the real root of the equation:
Rea—Ref fafd gRT AR &1 IRAfdS ol =1 BT

x3—-2x—-5=0

Q.6. (a) Using method of iteration, find the real root of the equation:
GRIgT fafe & TidRer &1 IRadfdd Jol S BIfogs

x34+x2-1=0

(b) Find the real root of the equation correct to four places of decimals by Newton — Raphson
method.
RYSANGHHT A gRT FHHROT BT IrKifdd Jol IR IIAAT WA Tb A DITOTT |
x3-3x—-5=0

Unit-1vV
Q.7. a) Using Picard’s method to find approximate value of y when x = 0.1, giventhat y = 1

when x = 0 and & = 2%
dx y+x
TS fafr &1 g &R x = 0.1 & oy y &1 Af e A 1 SIS STafe fear gan

d -x
dx y+x

b) Using Euler’s method with step size 0.1, find the value of y(0.5) from the following
differential equation:
Ug B FHEIg 0.1 ofd Y SR A &1 YRt &= 74 FHaxer 9 y(0.5) &1 74 91 ST

Z—z=x2+y2, y(0)=0

Q.8. (a) Find approximate value of y and z by using Picard’s method for the particular solution of
dy az 2

Lo Xtz —=x—y , giventhat y = 2,z = 1, when x = 0.

y TT Zz ® Afidbe A4 fﬁwéﬁfﬁﬁwaﬁﬁﬁ,uﬁj—z=x+z, Z = x—y?,

dx
femgmefdpx=0wRy=2dqamz=1

(b) Using Runge — Kutta method find an approximate value of y for x = 0.2 in steps of
0.1, if3—1=x+y2 given y = 1 when x = 0.
ﬁﬁwﬁﬁmuﬁwaﬂx=0.2Wyﬁﬂ%imwamaﬁﬁvaﬁ{%=x+yz,
Safs x =0 Wy =1 Td 9 &< 0.1 ¢ |



B.A./B.Sc.(Pass/Subsidiary) Sixth Semester
(Assignment)
MATHEMATICS

FIRST PAPER

Abstract Algebra-Il
UNIT-I
Q.1. (a) Prove that, every homomorphic image of a ring R is isomorphic to some quotient ring

(residue class ring) thereof.
g HIRT 5 f=ft ao@ R o g3a wnmeiRe ufafdr Saa! il fmT aea & Joaar 8 2 |

(b) Prove that a commutative ring with unity is a field if it has no proper ideals or if it is simple.
g FINTY 5, & HaffrE aoqd @1 909 Te &3 811 & Ife SA@! dls Srad Joradet! 7 &1 A
TT TP AR AT B |
Q.2. (a) Prove that an ideal | of a commutative ring R with unity is maximal iff the quotient ring
R/, is afield.
g @IRTY % am &) HARFTT 9o R & @13 oraidet [ ta 3feas [oraiaed 2 aft ik aad
At foet qer R/, v a2

(b) Prove that, the ring (z, +,7) of integers is a principal ideal domain.

%W%Wﬁm(z,+;)@ﬁﬁmﬁmﬁwﬁl

Q.3. (a) Prove that, every integral domain can be embedded into a field.
g HIRTT 5 el quifasa o &1 va &3 # o venfiq far S daar 2 |
(b) Prove that, the field < z,, +,,,> is a prime field for each prime number p.
Rrg B & & < z,,, +,7p> TAD JUTY WA p B oI, v Ty &4 2 |
Q.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

g PIRTY 6 5T e F o sfaadl & n $iAd qual & = F™, &3 F w7 ufenfya |fesr anr 9
Jffeer o & oy gep afewr A © |

(ai,asz, ... .. a,) + (by, by, ... ... b,) = (a; + by, a, + by, ... ... a, + by)

x (aq,ay, ... a,) = (< a;, < a,,.... x a,)

where (&8) (a4, ay, ... ... ay), (b1, by, ... ... b,) E F* xe F

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

ax+by+cz=0anddx +ey+ fz=0,wherea,b,c,d,e, f € R is asubspace of vector
space V = R3 over the field R.
g @I & ga |adiaRel ax + by +cz =0 dndx + ey + fz = 0 & 994 &al
&1 Feaa S, oiet a, b, c,d,e, f € R W uafew wafie V = R3 &1 &9 R W IuwAfe |
UNIT-III
Q.5. (a) Prove that the vectors v; = (1 + i, 2i),v, = (1,1 + i) are linearly dependent in the vector

space V,(C) but are linearly independent in the vector space V,(R).



fag Bk & afeer v, = (1 + 0, 20), v, = (1,1 + i) afew dfe V,(C) # vwordd: wa= &
=] afeer ¥afe V,(R) # vaamaa: @ad ¢ |

(b) Prove that, the set of non — zero vectors {v,, v, ... ... v, } of a vector space V(F) is linearly
dependent iff some vy, 2 < k < n is a linear combination of the preceding vectors.
ol Afewr afie V(F) & ore el & Gz {vy, Uy ... ... v, } ToHTad: M3 (WRa=) R
AT @R Badt AR IS Th vy, 2 < k < n (U7 gdad! Al BT vHerd dag & |

Q.6. (a) If Sand T are finite dimensional subspaces of a vector space, then prove that

dimS + dimT = dim(S + T) + dim(S N T).
gy § wd T fost afeer wfiee &1 aRfag fafte syafieedt €1, df Rig $Ivie
fmS+fT=fwmS+T)+ R ESNT)

(b) Prove that a vector space V(F) is a direct sum of its two subspaces U(F) and W (F) iff
V=U+W (@(i)UnWw = {0}
g HIRT 5 v afew dfe V(F) ool <1 suafieat U(F) iR W (F) &1 sa™ arThd grfT
e 3R badt Il
M) v=U+WwW (i Unw = {0}
UNIT-IV
Q.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

afx W (F) wfe afie V(F) @ swafe & df Rig @0 fs W s V 3§ seegermdi — = (W +v,v € V}
a3 (F,+,") = = afewr anr qen aifeer e |fhar & forg afesr wfiee grar 2
W4+v)+W+vy) =W+ (v, +v,)Vv,v, €V and @R) o<+ (W +v) = W+ v,x€ k,v EV

(b)Show that the mapping t: V,(R) — V,(R) defined by t(x,y) = (x cos8 — ysin8,xsin@ + y cos 6)
is an isomorphism.
g FIRTY & ufdfemor ¢V, (R) — Vo (R) STt t(x,y) = (xcosf — ysinf,xsinf + y cos 0)Afe

V,(R) R U& JeadIRar 2|

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

g FIRIY o W wfafmoer ¢V - V' @1 sifte, |ty |fe V1 Suafie 8l ¢ |

(a) Prove that t: R® - R3, defined as t(x,y,z) = (x + 2y —z,y + z,x + y — 2z) is a linear
transformation. Also find the rank and nullity of ¢.
Rig AT & t:R3 > R3, t(x,y,2) = (x + 2y — 2,y + z,x + y — 22z) & Radh HUFRI & 2
t @ DIfC TG LI AT DI |



B.A./B.Sc.(Pass/Subsidiary) Sixth Semester
(Assignment)
MATHEMATICS

SECOND PAPER

Complex Analysis-Il

UNIT-I

Q.1. (a) Prove that a power series represents an analytic function inside its circle of convergence.
Rig SN b v a1 2100 U1 IR g & 3er Id fd=g W fAzellie ®erd i
IR B |

(b) Prove that the sequences { ! } is uniformly convergent to zero in the region |z| > 2.

Rig BT s argmw {— }aa|z|>zﬁsraaﬁwwamagﬁé|

Q.2. (a) Find the region of convergence of the series )., - 1%
(z+2)"
Aol Yoq D BT S[R3 U DI |
2
b) Show that the function f(z) = % + % + 2—3 + .-+ .... can be continued analytically outside the circle of

convergence. Also construct a power series which is analytic continuation of given series.

ﬁl@'ﬂ%ﬁlﬁ%wf(z)—% ai+z—3+ o BT fA%IRNS Aid AAERT 9T & 9T fHar &1 Fahar 7| U@ 91a
goft @ Taer ot B o {5 @ gg soh ﬁaﬁﬁzﬁ?ﬂ?ﬂél
UNIT-II

Q.3. State and prove Taylor’s Theorem for complex functions.

U Ifed AN Bl & fTT SR U9 &7 Rig PR |

Q.4. Prove that (fig @1f5R) -

1 (00]
sin {c (z + 2)} =ag+ Z a,(z"+z™)
n=1

where (S78Y)
a, = % fOZH sin(2c cos@) cos nb do.
UNIT-HI

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

c 22(22+22+2)
ezt

2[Ti fC z2(z%242z+2) dz o1 # = !

WWC|Z|—3WW

Q.6. State and prove Rouche’s Theorem.
BUT AET W T BT g DI |

UNIT-IV
Q.7. Discuss the transformation w = z2. Find the images of the hyperbolas x? — y? = ¢ and
xy = d under this transformation.
FUFRT w = z2 B faaa SRR | afdwRaert x2 — y2 = ¢ 91 xy = d &1 39 SU=RY # gfafE

EIS| a‘ﬁﬁm
Q.8. By integratin osinx? gy = % also deduce that
j-oo sinx dx = H
0 x 2
elz oo sin x2 il
B —— dx == 1 T |
z o X 4

aﬁﬁﬁ%f:oﬁ% dx =1





