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 1+ x% +y?

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-II
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 |




—dxd
[ ] 5
(b) Evaluate [[f x!=1y™ 1z 1 dx dy dz
x\P M\ 4 z\"

WherexZO,yZO,zzoand(;) +(E) +(;) <1
A wa B [[f x "t y™ iz dx dy dz

. x\P \9 z\"
wix20y20z20wr(Y) +(2) +() <1

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

580/ 15,
g #IfoT & @ x = a(1 —t?),y = at(1 - t?); —1St$1$?ﬂmm8az/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.

e¥—

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 ST 39 B
IRy &EhE FI DI |



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

(Faculty of Science)
MATHEMATICS

PAPER-II
Abstract Algebra

UNIT-I

1. Ifaand b are any two elements of a group (G,*) then show that the equation a * x = b and
y * a = bhave unique solution in G.

aﬁd@?bww (G*)%ﬁs‘aﬁ&ma%a‘rmﬁn%wﬂwwa*xzbsﬁ?
y*a=b$3ﬁ§?‘ﬂ'q€aal

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

o lpo JTd Hifow

=(1 234 5 678 9)

P=\7 896 4 523 1

Ando= (13 4)(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 & UG & 0 § ol Fad | A1 B b p T g a1 fawm
HUIT 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-I11I
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.Sc. (Hons.) Second Semester Examination

(Faculty of Science)
MATHEMATICS

Third PAPER
Graph Theory
Assignment

Unit |

1 (a) Prove that the sum of degrees of all the vertices in a graph is equal to twice the
number of edges in the graph.

ﬁgﬁﬁn@aﬁ%ﬁWﬁmHﬁWaﬁﬁﬁﬁwWWﬁmmﬁmm
T |

1 (b) Determine the out-degree and in-degree of each of the vertex in the following
digraph. Also verify that

foreer e o6 & u® ofid & argr @I qerr st dife oa Fifsiw | w5 oY F=nfua

®Hifoe {6
D deg* @)= Y deg"(®) = IE|
v,

%1 <

A Y

2 (a) The edges of Ke are to be painted red or blue. Show that for any arbitrary way of
painting there is a red Kz or a blue Ka.

T Ko 1 HIRT BT AT S{UaT =tel T T [T o1 8 | TR i fb T & 91 W R i T drdl K
YT U Il Ks UTh UTed el g |

2 (b) Find the adjacency matrix and the incidence matrix of the following directed graph.

foreet fowe I &1 3MAeeiaT 3TYE dAT MU 3ME A Bl |



UNIT-II

3 (a) Define with an example.
3QTE0T Algd uRenfd &

(i) Product of two graphs
& U1 &7 OHd
(i) Isomorphism of Graphs
Gl

3 (b) A connected graph G has an Euler trail if and only if it has at most two vertices of
odd degree.

g A6 G H UP 3R e eidt & I 3R daar aie G & aiftrs F aifers @ ofid
fawer e & )

4 (a) Define with an example

3eTervr Afga uReniyd @r

(i) Trail
cd

(ii) Path

Lot

4 (b) Prove that in a complete Graph with n vertices, there are "T_l edge disjoint
Hamiltonian cycles if n is an odd number >3

Rig @ifom & n ol ot qof 9% & (0 P foww quie > 3) @R - Rge
e aT 9% 8id §



UNIT-I

5. (a) Find the shortest path from the vertex v; to vertex vg in the following weighted
graph.

forear amRa o & ofivf v; F v dF agaw ARt T Fa FiTE:

5 (b) If G is a connected planar graph with n vertices, e edges and r regions, then

e G U AFE FAAdT a6 & foradt n ofif |, e &I qan r &= &, a9

n—e+r=>2
6 (a) If G is simple connected planar graph with n vertices and e edges, then
I G Uh T TG TAdAT AH & oA n ofif qem e &R &, a
e<3n—6 (e>?2)

6 (b) Prove that Complete Bipartite Graph K33 is non planar.

R PifoTe fo quf fgrd €t 7 K, THaeita T 761 ]

UNIT-IV
7. (a) If his the height of a balanced complete binary tree on n vertices, then

e h ofif & igicta gof fgmm ge1 & 98 &, a@

n+1
h=log2( )

7 (b) If G is an acyclic graph with n vertices and k connected components, then G has
n — k edges.
afe Gusd 3T are &, oA n ofid dem k deag geb B, 99 G F n— k B B

2l



8 (a) There is one and only one path between every pair of distinct vertices in atree T.
gt T & et off @1 ofief & Ty v 3R Paem v uar dar 21
8 (b) If T is binary tree with n vertices and of height h, then.

It fgmr ger T & n ofid qem ge1 & 31§ h 2, @@
h+1<n< 2M1-1

*kkk*k



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.Sc. Mathematics Fourth Semester
MATHEMATICS
Second PAPER
Real Analysis-II
uUnit-I
Q.1. (a) State and Prove Darboux Theorem.

(b) If f(x) = x2,V x € [0,1] then prove that function f is R-integrable

Q.2 (a) State and Prove Necessary and Sufficient condition for the function to be R-integrable.
(b) If f(x) = x,V x € [0,1] then prove that function f is R-integrable

Unit-11
Q.3. (a) Evaluate | 0”/ 2 xcosx dx by parts.
(b) Prove that every monotonic function defined on closed interval is always R-integrable.
Q.4. (a) State and Prove fundamental theorem of Integral.
(b) Prove that every continuous function defined on closed interval is always R-integrable.

Unit 111
5. (a) Let Yo, u, (x) is a series of continuous functions u,,(x), Yn € N in [a, b] and converges

uniformly to a sum function fon [a, b] then prove that f is also continuous on [a, b].
AAT Yoo Up (X) 3R [a, b] R uR¥i¥a daad wemr w,(x), Vvn € N &1 2o g @ [a, b] ®
ANT Hord [ B YHaAra: Ifgd Bl ® 99 Rig @ifvie &5 f ff [a, b] ®R daq 2|

(b) Show that the sequence {f,,} ,where f,(x) = —=— V x € [a, b] is not uniformly

1+n2x2

convergent on any interval [a,b] containing 0.

yeRfa @R f5 o {f,,} 58t f,(x) = ——=— V x € [a,b] o @ wfRd &= dare

1+n2x2

el i oFeRTe [, b] IR ThEH ARG T BT 2 |

6. (a) Test for uniform convergence of the series.
o1 ooft & g IFRRET & forg aRleror iR |
X

Z (n+x2)2
(b) Show that Z;‘{;lm, Vx € R is uniformly convergent if p + q > 2.
TeRfa @R f5 N, ————, Vx € R waaamd: s 2 aft p + g > 2

nP+ndx?’
Unit-1vV

7. Test for uniform convergence and term by term integration of the following series:
o1 ooft & THaA™ IFRARYT T UGEn: ARG Bl S difoTg:

i :
(n + x?)?
n=1

8. Test for the uniform convergence of the series Yo, x e ™™ and continuity of the sum function
atx = 0.

SO Y00 o x e "™ & YHaHE IR & fory ST IRIG aUT AT Werd @ x = 0 UR AT @) Sfid SR |



B.Sc. (Hons.) Fourth Semester
(Assignment)
MATHEMATICS

THIRD PAPER

Differential Equations-Il
UNIT-I
Q.1. Solve (a1 #ifom):— ZTJZ/ +(1- cotx)Z—z — ycotx = sin®x

Q.2. Solve by the method of variation of parameters
e faaRor fafyr grr g IR

d2
2z T a’y = cosec ax

UNIT-II

Q.3. Solve the differential equation
NTHA FHIGIUT & DI |

2 d 2
(8) y(1—1logy) T2+ (1 +logy) (2) =0

e

dx?
Q.4 Find the complete integral of the following equation by Charpit’s method
fforRad aiiaxor & =t Ay & 9ot s s1d S |

2(z+xp +yq) = yp?

UNIT-III

Q.5. Solve the partial differential equation
NH radhe AHIBRT A DI |
@ r—2s +t=sin (2x + 3y)
(b) r—4s+4t+p—2q=e*tY
Q.6. Solve: (a1 HIfST) :

0%z 0?
242
X dx?2 +oxy dxdy

+ yz% = (2 +y))?
UNIT-IV
Q.7. Solve by Monge’s method
A fafer g1 ' Il -
r = a’t
Q.8. Solve by the method of separation of variable
=R & JAFHY A gRT 8 DI
0%z 4 0%z 1 0z
dxz  dy? K ot




B.Sc. (Hons.) 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.
fag BIRT 5 5 gea R @7 ya IAaRe gfafer Saa! el faeT 9o & goadr) gl € |

(b) Prove that a commutative ring with unity is a field if it has no proper ideals or if it is simple.
fag @Y &, ve wafdf i aoam 31 909 e &3 8T 2 afe s9a) oig Ifad [oraraedt 7 &1 a1
IqT TP R oI B |
Q.2. (a) Prove that an ideal | of a commutative ring R with unity is maximal iff the quotient ring

R/, is a field.
g PIRTY % Tm 31 HAHI g R 31 $Is Joraidelt [ ta Ifas Joraidel 2 aft 3R dad
At foet qer R/, v a2
(b) Prove that, the ring (z, +,-) of integers is a principal ideal domain.
fag @Ifsrg & quiiel o 9o (z,+,7) & & JoreTae U 2 |

UNIT-II
Q.3. (a) Prove that, every integral domain can be embedded into a field.
fag IR &5 ol qorferra ura &7 U@ & # o <enfid fasar o A 2|

(b) Prove that, the field < z,, +,,",> is a prime field for each prime number p.
Rrg BT & & < z,), +,7p> TAD JUTY WA p B oI, v Ty &3 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 & 9= F™, &3 F W 7= ufenfya |fesr anr 9

Jffeer oH & forg v Afesr A 2

(al, ay, ...... an) + (bl, bz, ...... b'l’l) = (a1 + bl' a, + bz, ...... an, + bn)
x (as,ay, ... a,) = (< a;, < a,,.... x a,)

where &) (aq,as, ... ... ay), (by, by, ... ... b,) € 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.
fag @Y & gua | ax + by +cz =0 @ dx + ey + fz = 0 & IRd gl
&1 =d S, WEt a,b,c,d, e, f € R R Ay wHfe V = R3 &1 &/ R W SywHfe |
UNIT-I
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 B & afeer v, = (1 + 0, 2i), 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 gwerd 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) oot <1 suafieat U(F) iR W (F) &1 3a™ 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 t.
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.Sc. (Hons.) 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.
DI 6 U ara Sofl o1ue AR ga & 3R IS a5 W fAvelfie wew Aaftd

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

e o s () e |z] > 2 % 9 @1 o wa st @ 2
Q.2. (a) Find the region of convergence of the series Y., (z+2)"

(n+1)347
goft Yy D" o siftreor S T AR |

=t (n+1)34n
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.

zZ

Rrg HIRA 6 B f(2) = a+z—3+ ... BT ATeile Aidey SRRRYT ga & TR fbar o Wehall € | Y |
goft @1 e ot B o {5 D gg soh ﬁaﬁﬁzﬁ?ﬂ?ﬂél

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

U Ifed AT Bl & fTT SR U &1 Rig PRI |

mIH

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

1 o
sin {c (z + —)} =ag+ z a,(Z"+z)
) d n=1
where (Sg0)
a, = % fOZH sin(2c cos@) cos nb do.
UNIT-II
dz around the circle c: |z| = 3.

zt

Q.5. Evaluate the mtegral—fc m
ezt

o 99 ¢: |z| = 3 W IEd — dz &1 99 91 BT |

2[Ti fC z2(z%242z+2)

Q.6. State and prove Rouche’s Theorem.
P Afed W W I g B |

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 dIRR | afdwRaert x2 — y2 = ¢ 91 xy = d & 39 SU=RY # gfafE

amaﬁﬁm
2
@sint gy = % also deduce that

fwwdxzﬂ.
o X ) 2

iz 00 si 2
Bl = L dx:H qerr fmea Y

zZ o X 4

i 5 [ de =1



B.Sc. (Hons.) Sixth Semester
(Assignment)
MATHEMATICS

THIRD PAPER

Mechanics

UNIT-I
Q.1. (@) The inclinations of the tangents at the extremities of a portion of a common catenary be « and

and [ be length of the portion. If the two extremities are on one side of the catenary, show that, the
height of one above the other is:

lsin%(a +B)
cos%(a -B)

T AR e & [ J=E ® Ub 97 & RRI IR W3 396l & afaw 9 a @1 B T 3T A RR
S & W & a2 IR B, a1 g PN fF g R a1 o R 9 39 &

lsin%(a +B)

cos%(a -B)

(b) A uniform measuring chain of length [ is tightly stretched over a river, the middle point
just touching the surface of the water, while each of the extremities has an elevation k

above the surface. Show that the difference between the length of the measuring chain and
2

the breadth of the river is nearly ng :

| TS @) T FHE SR U A4l @ (BRI R k SdAs & TR R Wi BR 39 UBR 9T gl 2 b 50D
g 9RT BT e g 741 & St WR Bl S Wl Rl © | USRI DI 6 SOl @1 owrg dim 4l &l

2
AIGIS BT AR T ng 2
Q.2. (a) Five weightless rods of equal lengths are jointed together so as to form a rhombus ABCD with

one diagonal BD. If a weight W be attached to C and the system is suspended from A, show that
there is a thrust in BD equal to W /+/3.
FHM TS @ UM AR B8 IRER Sk U 8 Alfd U fdeel BD |fzd dqagqyst ABCD @+ af C

WR T 9R W dly fan oy eik e @ A 9 dehran §i, | Rig IR 6 BD # ot W /+/3 & goa
g

(b) A uniform ladder of length [ and weight W, rests with its foot on the rough ground, and its
\upper end against a smooth wall, incination to the vertical being a, A force P is applied
horizontally to the ladder at a point distance C from the foot so as to make the foot approach
the wall. Prove that P must exceed ll_lc (M + %tan a), where p is the force of friction between
plane and ladder.

T FANT WSl & T [ don 4R W 2| A1 &1 Usp RRT et &fst 99del WR 8 3R AT U el
AR & FeR Rd & | AT Seaier A @ B9 g1l & | A @1 o8 ¥ € g0 R U &fast g1 P R
A B R ) ol e i ¥ Rig ARG R P ar A (4 + Stana) & afte @ A, ot
AT 3R WG & e gy o ol y B |

UNIT-II
Q.3. (a) A sphere of given weight W, rests between two smooth planes, one vertical and other inclined at



an Angle «a to the vertical. Find the reactions of the planes on the sphere.

W ¥R &1 & el a1 e SRaal & 1 # @7 goll © | U §AdS Heaier H © IR §a @ PIv qml
g | el IR Al BT fafshard sid Hiforg |

(b) Prove that a system of coplanar forces acting upon a rigid body will be in equilibrium, if
the algebraic sum of the moments of forces about each of three non-collinear points in

their plane is zero.
g PINTY & BN ¢ fUvs W fharelier ue AAaeiy 9d Marg |rmese § s8hm, e 9976 J9de
# Rerd 9 SrIRE fIgell & UAd & ATl Il BT AU BT dIoig AT R B |

Q.4. (a) A particle is projected so as to have a range R on the horizontal plane through the point of
projection. If « and S are the possible angles of projection and t; and t, the corresponding times of flights
show that

tf —t; sin(a—p)
t2+t2  sin(a +p)
TP HU 59 YPR ¥ Bl Sl & b Uy fIg | oA arel &fds ¥9aa 'R . R &1 afe o dor
[ G YT BV B QAT £y T t, G IgSIT B &, A Rig By &
tf —t; sin(a —p)
t2+t2  sin(a+p)

(b) Shots are fired simultaneously from the top and bottom of a vertical cliff with elevations a and S
respectively, strike an object simultaneously at the same point. Show that, if ‘a’ is horizontal distance of the
object from the cliff, the height of the cliff is a(tan § — tan ).
g ek AR PGS g uTg | a5 Mierdl HA: @ 9 f IV W) T a1 A Ol & fb 9 U arer i o= &l
%ﬁﬁ%ww&ﬁ%lﬁwﬁﬁwﬁ%ﬁaﬁa%ﬁ,ﬂ?%?}ﬁﬁﬂﬂﬂwaﬁma(tanﬂ—tan@
|
UNIT-1I
Q.5. (a) A particle describes the following curves under a force P to the pole find the law force
(%/) = e™,nb, cos hnd or sin hné

gd fawg @ &R 9o P & 31fi va &1 (4/,) = e™ néh, cos hnb a1 sin hnf A exar €

I &1 M = S |
(b) Prove analytically that when the central acceleration varies as some integral power of the

distance, there are at the most two aspidal distance.
eI A 3 Rig &)1 & 519 S @RI g0 &1 B Yoo G & FAGUR 81 d9 AT
31 Wferer gRAt Bl 7 |

Q.6. (a) A particle describes an ellipse under a force u/(distance)? towards the focus; if it was projected
with velocity V from a point distance r from the centre of force, show that its periodic time is

22 V2 _3/2

VElr  u
TH HU UH g, S & @/ (@) 7 IR A1 oY IR B, & 31l yah <regd &1 fEior gwar 71 A} 39 U A 9,
e & g dx & r 8,V 97 9 ufera far g, @ Rig dIfg {6 g9 stadare e

22 V2 _3/2

velr o

(b) A planet describes an ellipse about the sun as focus. Prove that its velocity at the end of the minor axis is
geometric mean between its velocities at the ends of any diameter.

T g AP § RId qF & Ul U <rbgd a1ar & | g &)1 b g 3161 & Uob R IR 391 9 fbdl o @ &
RRE R & 97 &1 Sfey A 86|



UNIT-IV
Q.7. (a) Find loss of kinetic energy by direct impact of two smooth elastic spheres.
31 e IR el & A Fuce | IS $Holl & g g BT |
(b) A ball A of mass m,impinges directly on another ball B of mass m, which is at rest. After the impact, B
impinges directly on the third ball C of mass m which is also at rest. If the velocity of the ball A before be
u and the velocity imparted to C be v and if e be the coefficient of restitution, show that:
(my + my)(m, + mg)v = mym,(1 + e)?u
m,efd & tE AT A, m, Aefa B A A B A el T @ S foRmraRen # 7| Huce & uwdq A€ B Uh
my Fefd & T T C | Wl e © off o faxrmeasen # 21 af€ e A &1 Woce 9 94 9 u @1 Wig C &I
HEee & T o v B 9T e UARIAT Ui &, A1 g dIforg b

(my + my)(m, + m3y)v = mym,(1 + e)?u

Q.8. (a) A ball impinges on another ball of equal mass at rest. If both balls are smooth and perfectly elastic,
then prove that they move at right angles after impact. What will happen in case of direct impact?

T Tl dR1ER Held daTel U 31 ReR el @ foRkid caax ARAT & | afe IF1 et fadsT o ol yemseT &,
ar g a1 b car & UvEr 9 U GO & FHdIvT faemell # =el T | aamell Wikl camx @Y sravern | @i
g |

(b) A ball moving with a velocity 8 ft, per second impinges at an angle of 30° on a smooth plane, find the
velocity and direction of motion after impact, the coefficient of restitution being %

30°zﬁraﬁwa:n%r§q,sqﬁtqﬁmzﬁavﬁwﬁ?ﬁﬂﬁ%ﬁmwﬁwﬁémﬁwumwg
8, O HYce @& UTArd SHGBI I TAT TN B I S B |




B.Sc. (Hons.) Sixth Semester
(Assignment)
MATHEMATICS

FOURTH PAPER
Statistics-II

UNIT-I

Q.1. (a) Give the axiomatic definition of probability. With the help of axioms of probability, prove
that if A is an empty set in a finite sample space is S, then P(4) = 0.
ORI ®1 SRR aiR¥TST SITSTY | U1 AIfFIEId &1 Feradar 9 g difg f afe ok
wafte S H A va Raq wy=oa & @@ P(A) =0

(b) State and prove Baye's Theorem.
IS U BT Fad gd g BT |

Q.2. (a) Explain the following: Random experiment, simple and compound events, mutually exclusive
events, independent events, odds.

7 @1 @R PG AgRed AfHeHT, AR U4 §Yad T, URER JAUdsil gy, Wda gedy, IR |
(b) Three groups of children contain respectively 3 girls and 1 boy, 2 girls and 2 boys, 1 girl and 3 boys. One

child is selected at random from each group. Find the probability that the selected children contain 1 girl and

2 boys.
gedl @ A TR H HA: 3 AS(BAT 1 ASH], 2 ASIHAT T 2 TS, 1 ASH! 9 3 ASS ¢ | TP T8 H 4 Iglad w
A TP g B I A1 1| g T g2 H 1 ASHI UG 2 ASH B DI WIS A BT |

NIT-II
Q.3. (a) Define probability density function and distrigutlon function of one dimensional random variable
and prove that :
RGBT O Held deil de ol dI aRId ST derl Yohd argfeed @Rk & ded & oy g difg:
0<Fx)<1

(b) Define mathematical expectation of a random variable. If X and Y are two independent random
variables then prove that:
U Agfed oR $I ORI G BT gRERT BIforg | afs X &iR Y a1 @dd =R € a1 g S

E(XY) = E(X)-E(Y)

Q.4. (a) Define moment generating function and give its limitations. Prove that the moment generating
function of the sum of a number of independent random variables is equal to the product of their respective
moment generating functions.

MOl STeh Wt Bl URYATT DI UG 5] HHioidd aa1sdl | Rig ST fb = =Rl & AN &1 Mol D Her
ITD AT—ITAT MO STP Befdl & IO & GRIER BTl o |

(b) Two unbiased dice are thrown. If X is the sum of numbers shown up, prove that:
ST 3T U B T | I X SHD HUR 3N dTell st & AN B uelRia X ar Rig sifore:

P.(|X 7|>3)<35
r ~ 54

compare this with the actual probability.
§AD! IR UGB I T BT |

UNIT-III
Q.5. (a) Obtain the moment generating function of binomial distribution. If X and Y are binomial variates
then prove that X+Y is not a binomial variate. Under which condition X+Y be a binomial variate?



fgue dc &1 meefee Bew wa Y| afe X wd ¥ @1 fgug =R § a1 g aivig fs X + YV wa fgug o= ==& 2
fp aRRerfol # X + Y fgug =R 8mme

(b) Prove that Poisson distribution is a limiting case of binomial distribution.
g @I & @l de fgus 9ed &1 JHd ded & |

Q.6. (a) Define Rectangular Distribution and find its mean deviation about mean.
MR §ed BT aRWIYT BINTT Td $HGT 71e ¥ Ay fager si1a Sy |

(b) If X is a normal variate with mean 12 and standard deviation 4, then find out the probability of the
following:
afe X e gamg @R ® RdT Arg 12 91 999 g 4 g a1 9 wii¥idar sma S

i x=20 (i) x<20

(i) 0<X<12 (iv) find s/a @S x” when afs P(X > x') = 0.24

UNIT-IV
Q.7. (a) Given the following bivariate probability distribution. Obtain (i) Marginal distribution of X and Y
(i) The conditional distribution of X given Y=2
foret fger wifiean de1 foar ar &

o AR (i) X Td Y & Suid ge (i) ARk ¥ = 2 Rar gem & O X @7 wuRidfia do

T 1 0 1
0 Yis */15 Y1s
1 3/15 %/15 Y1s
2 2/15 Yis */15

(b) The random variables X and Y have the joint density function:
31 3faw o X IR Y &1 Aygad g9 Her

f(x,y) = 8xy 0<x<yx<l1
=0 otherwise ar=erm

Find = @IfSTg

. 1 1

(I) P(X<Eny<z)

(i) The marginal distributions of X and Y
X 3R Y &1 AW ded

(iii) Are X and Y independent? Give reason for your answer.
T X Ud Y Wdd AR 87 04 SR H BRI gdrsy |

Q.8. (a) Explain Central Limit Theorem and give its applications.
Pl AT U Bl GHeISY R 393 SUINT ST |

(b) The joint p.d.f. of two random variables X and Y is given by:
31 I5feed a_i X wd Y &1 9YF w9 Hord QT T ©
94 x+y) D<x <o
Foy) = s siaey 0<y<o
Find the marginal distributions of X and Y and the conditional distribution of Y for X= x.
X wd Y &1 dAMia ded o I a1 X = x & forg Y &1 qufaatad e W = $Ifg |




