B-A/B.Sc./ B.Sc. (Mathematics) First Semester

MATHEMATICS
FIRST PAPER

Differential Calculus

- Unit I
Q.1 Test the conver &ence of following scrics.

ﬁaﬂuﬁ%efmw“ﬁmam

TR,

Q.2 Prove that the following series is divergent:

maﬁﬁu%ﬁwuﬂmm%.
1 1232 123252

2 et aaat
. Unit II
Q.3 Find Lagrange’s and Cauchy’s remainder after n terms in expansion of log(1 + x) .

1og(1+;)W%mffaqa‘féwam%ﬁvrawﬁsﬁﬁmwmﬁml

Q4  Show that for the radius of curvature at a point (a Cos36, aSin36) on the curve
x2/3+y27'3—a3’3 = sin26 .
%W%W}C 55 +y2"3 = q’73 & fig (a Cos36, aSin30) W gwar e
>Esin 26 g 21

Umt III
_ — +y . .
Q5 Ifu=tan™ (’C ) then prove that x> = =+ nya ay + y 6y2 stu(l — 4sin u)

e u = tan-1 (" Led ) Fﬁﬁﬂ?{m%x =+ 2xy +y 552 = Sin2u(l — 4sin )

Q6 IfV=f(x—y,y—zz—x) thenprovethat—+—+%= 0

U@'V:f(x—y, — 2,z — x), 9l Rig PINTE F —+—+%=O

Unit IV ”
Q.7 Find the envelope of the circle described on the radii vectors of the curve
r™ = a™cos n@ as a diameter.
39 gl BT AT BIY S T ™ = a”cos no ﬁm%@sﬁﬁmwaﬁw =
Q.8  Find the points, where the value of u = x3 + y® — 3axy is maximum or . —

I ffgsll @1 J1q B, 56T u = x° + y* — 3axy BT A Feqam qor e 2 |




B.A./B.Sc./B.Sc, (Mathematics) First Semester
MATHEMATICS

Second PAPER
Analytical Geometry

1. Find g i Unit I )
- nd the polar equation of 5 conic having pole on the foci of conic.

AMHT T Syely DT AT B S R g e Y aw R @,

2. Find the polar equation of the directrix (Near the pole) of the conic i—' = 1+ecosf

RATehey §=1+ecose B G B e waiERoT T A

_ Unit II
3(a) Find the equation to the sphere which passes through x2 + y2 = 4,z = 0 and is cut

by the plane x + 2y + 2z = 0 in a circle of radius 3.

(b) Prove that the polar plane of any point on the line g = yT_l = ZT” with respect to the sphere

x2+y24z2=1 passes through the linez’:—;—3 = y——; = _TZ

ﬁaaﬁmﬁsf=ﬂ=:ﬁzﬁmﬁﬁ§wwmﬁx2+ﬁ+22=1amwww.

3

2
%@sz+3=y~‘1=zﬁm§|

13 =3 1

4. Find the equation of the sphere that passes through two points (0,3,0) and (—2,-1,-4)

and cuts orthogonally the two spheres x2 +y2 422 4 x —3;—2 — ¢ and 2(x* +y* +2) +x+ 3y + 4 = 0,
a1 fa=gsit (0,3,0) o (-2,-1,-4) ﬁmﬁrmﬁwvﬁﬁmwﬁmﬁmmvﬁ &

X2 +y?+224+x—-3z—2=0 2% +y? +22) +x+3y+4 =0 el BT Afed w7 § Brear T

UNIT-III
5. (a) Find the enveloping cylinder of the sphere x2 + y2 4 72 _ 24 4 4y — 1 = 0 having its
generators parallel to x = y = z. Also find the equation of its reciprocal cone.
M x2+y2 422 —2x+4y—1=0 z%wwwméavzﬁrwma%ﬁrqm
Wx:yzza?ﬂmﬁ?%‘lmﬁ?ﬁmamaﬁﬂﬁﬁma%ﬁm
(b) Find the equation of the right circular cylinder having the line x—Z_E = yT_l = gas axis
and passes through the point (0, 0, 3).
x—=2 _y-1 _z

WWWWWWWWWTT—T—E%WET% (0,0,3) &
ToRaT B -

6 (a) Find the equation of the cone whose vertex is (o, B, v) and base is ax2 + by2=1,z=9

S =P BT THIDR 1T BT RTINS (0, B, ) FUT YR 2 +by? =1,z =08

. . L s ", -1 - -—
(b) Find the equation of right circular cone whose axis is x_—l = yTl = 271 > vertex (1,1,1) and

semi vertical angle is 30°. 1

qaaq;ﬂuaigsaﬂmﬂwmﬁmmmm{x_—? =2 =22 = (1,1,1) gt oref <
B0 30° B



UNIT-1V i enerators of the
1© locus of the point of intersection of two perpendicular g

7. (a) Prove that t1 1 and the director
; . an
of one sheet js the curve of intersection of the hyperboloi

hyperboloid

Sphere. , faguer fFrames
%w%wmaﬁwﬁﬂmmmﬁmﬁﬁm
e eﬁwaﬁwmmwﬁmawmél

(b) Find the center of the following conicoid:

ﬁwmammmaﬁmmq: 50 =0
3x2+5y2+322—2yz+22x-—2xy+2x+12y+102+ o B

id 22 22 _ 22 — 1 which pass
8. (a) Find the equations of generating lines of the hyperboloid 251

through the point (3,-1,4/3).
y 2 2 gz . I I
f9g 3,-1,413) ﬁmwﬁaaﬂsﬁmﬁ%+%-ﬁ = 1 PSP QT T BT

. ene AR —30 =
(b) Find the equation to the tangent planes which contgm ﬂé% line given by 7x + 10y
e _ . . 2 2 + 374 = . .
0 =5y '32 and touch the conicoid 7x + 5y 5y — 3z @Gﬂ'?[% 3R

ﬂmmﬂtﬂwmaﬁﬁr@ﬁ%@m+ 10y —30=0 =
BT 7x2 + 592 4 3,2 — 60 T Tf BT 1.




B.A./ B.Sc. III Semester
Mathematics
First Paper
Real Analysis

1. (a) Prove that the sequence {x,}, where x; = 1,x,,, = 22nt3

vn € N is convergent.
R @R s arghs {x,} W18l Xy = 1,240 = 2 Vn € N afrerd 2

(b) Prove that the intersection of an arbitrary collection of closed sets is closed.
g IRTY 6 Hga A=l BT wWeo Fas MR Ue J9d agead 8 ¢ |

2. (a) Prove that the set of real numbers is not compact.
g HIRT 5 arafas F@et &1 \geag ded T8 2 |

_ -1
(b) Prove that the sequence {x,} where x, = 1 — % + § — e + % ,Vn €N
is convergent.
—_1\yn—-1
%@W%W{xn}mﬁxnzl—%+§— ...... +(17)1 ,Vn € N ifis 2 |

3. (a) Prove that every bounded sequence has a convergent subsequence.
g PN Ts IRTE 3HH BT UH SIHANT SUTHA BT & |

(b) Let f be a continuous function defined on [a, b]. Then prove that f is bounded on [a, b].
A £, [a, b] SR aRaId v& Sdq %o 2 | 99 g IR & B f [a, b] ™ 9Reg 7|

4. (a) 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(x,) = x,.
fag @Y & afe f H9d s=R1dt [a, b] ¥ Saq wed & aifd f(x) € [a, b] Vx € [a, b]

Ta TP 95 xo € [a,b] 39 UK faemE & & f(xg) = %
(b) Prove that the following function is not continuous at the origin:
g HIRT 5 =1 o go g W daq 78t &

xy3
fooy) = {xz 4y BY)#(00)

0, (x,¥) = (0,0)
5. (a) Discuss the differentiability of the function f(x) = |x — 2| + 2|x — 3] in the

interval [1,4].
e [1,4] % we f(x) = |x — 2| + 2|x — 3| & @da-ad &I fFaa= I |

(b) Verify Roll’s theorem for the function

f(x) =e*sinx, Vx € (0,m)
% f(x) = e¥sinx, Vx € (0,7) & forg Ia U9Ha &1 AATAT BT |

6. (a) State and Prove Darboux Theorem.
(b) If f(x) = x,V x € [0,1] then prove that function f is R-integrable

7. (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].
AT Yo g Up (x) )T [a, b] &R oRefia Haa wet u, (x), Vn € N @) 8ot § @@ [a, b] W



AN B f Bl ThAA: fgd Bkl & a9 Rig @I & f 1 [a, b] &R e 21

(b) Show that Y., ———, Vx € R is uniformly convergent if p + g > 2.

nP+ndx2’

TeRfa FIRT 5 N0, ———, Vx € R Towmma: sifmmd & aft p+q > 2

nP+ndx2’

8. (a)Test for the uniform convergence of the series Y5, x e ™™ and continuity of the sum function
atx =0.
oft Y% x e™™ & ThaHE IR & forg i IR der A Be @ x = 0 W iacddr B Sid BN |

(b) If a series ). f,, (x) of continuous functions on [a, b] converges uniformly to sum function S(x) then

sum function S(x) is also continuous on [a, b].



B.A./B.Sc. Third Semester Examination
(Faculty of Science)
MATHEMATICS
SECOND PAPER
Differential Equations

1. Solve (a1 #IfoMm) :
a) (x*+xy? +a’y)dx + (y> + yx? —a’x)dy =0

b) x?p? — 2xyp + 2y — x> =0

2. Solve (8«1 @ifo) :

a) (x—a)p*+(x—-y)p—-y=0

b) (x3 + xy*)dx + 2y3dy = 0

3. Solve (g1 #1fv):
a. (D*+2D3+3D*+2D+1)y=0
b. (D? + a?)?y = Sin ax

2
4. Solve (za #f¥): xZ%—xZ—z+2y =xlog x

5. Solve (a1 #IfSM) :

d?y dy w2
2 -+ (1 cotx)dx ycotx = sin“x

6. Solve by the method of variation of parameters

dZ
d_szl + a?y = cosec ax

7. Solve (8«1 ®IfoT) :
dx ay dz

(a) x(y?-z2) - y(z2-x2) - z(x2-y?)

(b)r—2s +t=sin (2x + 3y)

8. Find the complete integral of the following equation by Charpit’s method
fFr=iferRad FiaRoT & =rdi ffyy & qof Frde S1d SIS |

2(z+xp +yq) = yp?




B.A./ B.Sc./ B.Sc.Hons. Fifth Semester
MATHEMATICS

FIRSTPAPER
Abstract Algebra-I

Unit |

1. If aand 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.

g ¢ 3R b T TG (G, )P PIs &f 394 ¢ ol GRSy [ THBRU a « x = b 3R
y*a=b$3ﬁ§?‘ﬂ'q€a I

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

o lpo JTd Hifow

=(1 23456789)

P=\7 89645231

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 & UG & ©0 § ol Fad | A1 B s p T4 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 1l
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 1
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 Ubds JHBIRGT g afe 3R Haw afe 3ify
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.

3l o5 M quifer! &1 T | = {m + injm,n € 2} A TR HT YR S 3R 7O
& U4y H TH JaT T4 G |
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



SECOND PAPER

Complex Analysis-I
Assignment

Unit |

1.(a) Obtain the equation of a circle through three given points.
A fOgall | T[ORA dTel g BT FHIBRYT ST DI |
(b) Prove that the area of the triangle whose vertices are the points z , z,, z; on the Argand diagram is
g oI & amive fF # O3l 2 ,2,,2z; Y a1 B &1 eawd

D (@ = )l /i)

2.(@) Prove that frg #1fg &
3z —2z3+82z2-2z+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.

Rig IV & B f(2) = |z|? Fd= Fdq ® foeg 396 adhe &7 ARGT dhad qo g W & 2|

Unit 11
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.
ou_ovou_ _ov
ax  9y'day  ox
faferm fag R @ifsig den fag @IfT & werf (2) = u(x, y) + iv(x,y) & & o D &
faeciite 8 & foy anaeas ufde & b S Ui H§ U 91 v BRI TR A B4 @ 3
u_ov  u_ _ov
ax  dy' dy  ox

(b)  Show that the function f(z) = / (|xy|) satisfies the Cauchy — Riemann equation at the origin but
is not analytic at the point.

yeRRid BIRNTT &1 B f(2) =/ ([xy|) 99 5 R SRI—I\E FHaxvl 3 G B & )R 59
fog W fawcifes wod 72 2|

4.(a) Define Harmonic Function. Show that function u = cos x cos hy is harmonic and find its
harmonic conjugate.
THATE! Hetd aRaTd Sy g @ISy 6 %l w = cos x cos hy UHaK! Had 8 dei SH&T yddardl S

ST BT |
(b) Provethat u(x,y) = x3 — 3xy? + 3x2 — 3y? + 1 satisfy Laplace equation. Also determine the

corresponding analytic function f(z) = u + iv.
Rig AT & ulx,y) = x3 — 3xy? + 3x% — 3y? + 1 i TRV B Fvge BT &, e
faeeyor wed f(z) = u + iv 1 9 FIRTY|

Unit 11

5. State and prove Cauchy — Goursat Theorem.
BHN—A yHa BT weA faay ga 59 Rig dIfg |

6.(2) Evaluate | 1 2dy



A S I f0+iz dz

(b) If f(2) is analytic in a simply connected domain G , then the indefinite integral fZZO f(z)dz is

independent of the path joining z, with z in G.
Rig AN & Il v Tg 1w G # f(2) fwifies Bom 81, d@ fRad W e fZZOf(Z)dZ G ¥ fawgart

Zo TATZ BT o™ aTel 9 | W= 8T 2|

Unit IV

7. State and prove Morera Theorem.
ARRT THT &1 HoA foalay ga 39 Rig $IRig |

8.(a) Find the value of (A ST BRI )

f Sinz dz
iz1= [z = ("/6)]

(b)  State and prove Liouville’s Theorem.

A U BT B foIRay T 54 Rig Sifoig |

*hkkkk



1.

THIRD PAPER
Dynamics

Unit |
(@) 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’.

U drel fhdl T & a F3roar arer Uty & 3R R IR o7 U | N1 § R TS v I | Felall © |
t I W AR B QM H T SD dH=dd QT § PIs B @R AT BN |

(b) A particle is describing a circle of radius ‘a’ 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’ time % (1 — e~27k)
TP HU q oA & g9 H U I © b el Wl W @R IS AATRD @R BT Aad Kk oI

vs?n%‘lHﬁﬁﬂ%ﬁgwwﬁmuEﬁaﬁ%@’aﬁﬁﬁs%w&gwﬁ(l—e‘z’”‘)W
TeETd Sl ST |

(a) The earth’s attraction on a particle varies inversely as the square of its distance from the
earth’s center. A particle whose weight on the surface of the earth is ‘w’, falls to the surface
of the earth from a height 5a, above it. Show that the work done by the earth’s attraction is

gaw, where ‘a’ is the radius of the earth.

PRI BT TR Yl BT [HATHYY g BT DI Yol & dew A QI D Gahd TGN & | T T T
gedl %) Wdg W W MR 8, 9d8 W 5a FaE 9 frar 2| Rig IR & sy 9o g1 faar T
mgaw%,aﬁagﬁaﬁﬁwﬁl

(b) Prove that the mean K_.E. of a particle of mass ‘m’ moving under a constant force in any
interval of time is %m (uy? + uqu, + u,?) where u, and u, are initial and final velocities.
g HINTT & &N R a1 @& 19 Foi aTel m Hefd & Ta U1 &1 A d T Shoft fhell 97 &
3TaRTel # %m (u? + uguy + uy?) Bl | afd uyd@erm u, URMAS &R arfsam I &

UNIT-II

3. (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 - tan‘1 (2 Tb).

Q‘cﬁEb‘UTEFWO?ﬁWﬁ&TT&nqdwmaﬁﬁwsﬁﬁTrﬁaﬁaﬁ?a‘s’ﬁﬂﬁﬁgP (sref OP = b), OP
@1 e # v 97 | Tor aﬁﬁ@aﬁﬁnﬁsa‘qu‘qgﬂ—mn‘l( )W%W?ﬁéﬂﬂl

(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 a4, a, the statical extensions corresponding
to these masses, prove that g(T,* — T,%) = 4n?(a, — a,)7
afe frdl SR gl SR & oW 8¢ 3 =1 geme my, m, & §d ofg qled & sfadard Ty




aer T, & iR 398 Id wWifas IR a,d2rna, & o fig HIk fF
9(T12 - T22) = 4n*(a, — ay).

4.
(@) 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

V;Z [A —log(1 + A)], where V is the terminal velocity of the particle AV is its initial velocity.
MEERT BT TP B APy & FT Fearer Q2 § W Gal 9l & | AT 9 $7 URRe |, T BT
mkWﬁﬁ%ﬁmﬁswaﬁaﬁwmﬁV;z[/l—log(1+/1)]\—rrs'°rVwﬁw

&1 Ifva¥ 9 & e AV @ URMEG SHeafer 9 2|

(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 been no resisting medium, and V the terminal velocity, prove that :
T HUT THATHYU B FeNT fORMaReT & Udh 0 Aregd # FRar @ Rraer ufoRiy a1 & avf |erganh 2
AT v 98 I & O Wb gRT IRad § U &1 Sl &8, vpd8 997 & Sl 98 U &) ofal afs dIs
UfeRET AT\ 7 8iar 3R VoA H eifvad 9 2, a1 Rig B

v? 1v,2 1 vyt 1 v,

22 1 T2ve Y23 ve T234ve Y

UNIT-11I
5. (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 ‘a’ and ‘b’ feet too far when the elevation is 3.
Show that, if the velocity of projection be the same in cell cases, the proper elevation to hit the

mark is:
U Uer |, SAD Ya favg A BIBR S dTel Afcrsl I # Rerd {6l ofey 1 3R Bl o IR IqH

a e USel R ST 8, Sdfh SHBT I~AY @ Bl & 3R Sd bl S~Icier [ &l & dl @ied 4 b e T
e Sirar 21 fig @)1 5 afe werg avr wft oravensit # ve € 2 A1 @ @ folg WE Sare BN

1 . _ sin2f+b sin 2a
=sin™?! { B }
+b

(b)Shots are fired simultaneously from the top and bottom of a vertical cliff with elevations

a and f respectively strike an object simultaneously at the same point. Show that, if ‘a’

is the horizontal distance of the object from the cliff, the height of the cliff is

a(tan f — tan a).

U FEAR R B AT g UG 9 &l Aedl HA%E @ df BT R b A1 $9 UHR SR ol & b
T U A1 B avg Bl b B fivg R TR 21 At ARy B AR 9 &fas @ a1 g B
f TR & Sa€ a(tanf — tan @) &FMY |

6 . (a)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 nW
respectively, when the particle is at the highest and the lowest point of its path.Show that
n=m+6 X

T W 9R a1 &1 S fb Rer fIg 9 Uep MREM S1fdar=y S 9 987 € SR Feaer dad H U ga
# A BT 2| 99 BT IGaH qT gATH TS WX BT &, A SR H Re@ra wmEer mW qen

nW gar g, a1 Rig T fF n=m + 6.

(b)A particle slides down from rest, from the highest point of a smooth vertical circle.

Discuss its motion.
TE HUT {5 e Seafer 9 & Seaad fawg R favrmasen | fhdear & | s9@! 1fa &1 fJager ST |

UNIT-IV
7. (a) Find the moment of inertia of a uniform rectangular lamina of sides 2a, 2b and mass M about a

line through centre and perpendicular to its plane.



2a T1 2b Yol arel d1 Wefd M & {6l U §H STIdIeR Ucd &1 S99 Nl & URG: Secd Tegul
ST P, ST Ueedd s I o I dd & ofdd ol |

(b) Find the moment of inertia of a solid sphere of radius ‘a’ and mass ‘M’ about its diameter.
a g e M <6fRd & 3 el &1 Tl & 5 @97 & uRa: STecd el oi1d Bifom |

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.
elRfa #HITY & aref — glig uea &1 S9a AHe ™ & TR 9 @1 & aRd: STsd Smeu
Ma? (3—2) &, wef vew & wika M e fom a 2

31

*hkkikk
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