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CC3-MATHEMATICS
REAL ANALYSIS

Time Allotted: 2 Hours Full Marks: 60
The figures in the margin indicate full marks.
All symbols are of usual significance.
GROUP-A
Answer any four questions from the following 3x4 =12
1 Provethat N x N isan enumerable set. 3
2. Examine whether the sequence {1+%+%+ ........ +%} isa Cauchy sequence. 3
3. When is a series of constant terms called conditionally convergent? Give an 3
example.
4, Is arbitrary union of compact sets acompact set? Justify your answer. 3
S. Check whether the set {—1+1, ne N} isclosed or not. 3
6. Find limU, and limU,, wherey, =n?" 3
GROUP-B
Answer.any four questions from the following 6x4 =24
7. Show that the sequence Ja, \/ ava, Vay ava, ... (a>0) isconvergent. 6
8. (a) Give example of two distinct sets A and B such that int A=int B.
(b) Provethat theset S={xe R: sinx# 0} isanopen set.
0. Define compact set. Prove that closed and bounded subset of real numbers is 6
compact.
. . . . D™ 1

10.(a) Define derived set. Obtain derived set of 2=+ mne [\ 4
(b) Provethat +/2 isnot arational number. 2

2057 1 Turn Over



UG/CBCSB.Sc./Hons./2nd Sem./M athematicsMATHCC3/2022

11. Use comparison test to prove that the series z ip converges if p>1 and
n=1 n

divergesif p<1.

12.(a) Use Cauchy’s criterion to prove that the sequence {1+%+:—13+ ........ +%

not converge.

(b) Find all the sub-sequential limits of thesequence{sin%[ .

GROUP-C
Answer any two questions from the following

13.(a) Let ZUn be a positive term series such that lim /U, =1 . Prove that the series

n=1 N—oco

convergesif | <1 and divergesif | >1.

(b) If a,>0 Vn.Showthat > a, and > 1f”an converge or diverge together.
n=1

2 2 22 2 12 p2
(C) Test the convergence of the series 2—2+ 22'42 % 22'42'62
3 IPNKDT

n=1

14.(a) Show that the set of real numbers R is uncountable.
(b) Show that the derived set of any bounded set is also bounded set.

15.(a) Prove that every bounded sequence of real numbers has a convergent sub-
sequence.

(b) Prove that the seguence {x,}, where x, =~/7 and x,=./7+x,, for n=2, 3,
4, ... , iIsconvergent.

(©) If {x,} isa sequence of positive real numbers converging to |, then show that

16.(a) Let S={x: xe Q and x> <2}, where Q is the set of all rational numbers. Show
that supS¢ Q.

(b) Let S=(0,1 and T:{% :ne N}. Show that S—-T isan open set.

2057 2

12x2 =24



UG/CBCSB.Sc./Hons./2nd Sem./M athematicsMATHCC4/2022

34 §F

ke

A A At aEEr
UNIVERSITY OF NORTH BENGAL
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CC4-M ATHEMATICS
DIFFERENTIAL EQUATION AND VECTOR CALCULUS

Time Allotted: 2 Hours Full Marks: 60
The figures in the margin indicate full marks.
All symbols are of usual significance.
GROUP-A
Answer any four questions from the following 3x4 =12
1 Verify if exp(x) and exp(2x) are independent functions. 3
2 2
2. Solve: d—z+(ﬂJ +1=0 3
dx dx

3. If F=cos(nt)i +sin(nt)j, where n is a constant and t varies. Show that 3

in =nk.

dt

4. Find the directional derivative of ‘¢=xy’z+4x%’z a (-1, 1, 2) aong the 3

direction (2 + ] - 2K)..
5. Find the unit tangent vector at-the point where t =2 on the curve x=t%+1, 3

y=4t-3, z=2t>—6t.
6. If y=exp(—x?)isasolution of xy”+ay + Ay =0 for any two real numbers 3

o, fthen find of3.

GROUP-B
Answer any four questions from the following 6x4 =24

7. Solve: (D?-4D+4)y=x?+e*+sin(2x) 6
8. Find the workdone in moving a particle around a circle in xy plane if the circle 6

has centre a origin and radius 3 and the force field is given by

F=02x-y+2)i +(x+y- 22)i+(3x—2y+4z)lz.

9. Let F=xi+Yyj+2k, r=|F| and f(r) isascalar function possessing first and 6
2
2nd order derivatives provethat V2f (r) = Z—zf +%g—f .
r r
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27 27
10.  Show that o°f _o°f ,where f = (2x%y—x*)i + (€Y — ysinx) ] + x?cosyk .
axay ayax
11. Find the characteristic roots of the following system and hence solve it.
X=3X+2y
y=-5x+y

12 sSolve Euler’sequation: (x+1)2y +(x+1)y —y=0

GROUP-C
Answer any two questions from the following

3
13.(8) Find three independent solutions of x° % - 6x% +12y=0.
X X

(b) Show that for a differentiable function f(r) one must have curl{ f (r)r} = 0,
where r = |T|.

14.(8) Prove that F = (y?cosx+ Z3)i +(2ysinx—4)] + (3xz% + 2)k is a conservative
force field. Find the scalar potential V suchthat F =VV .

(b) A particle p is moving on a circle of radius r with constant angular velocity
@ = d@)/dt . Show that the acceleration is = w?f .

15.(a) Solvethe differential equation by the method of undetermined co-efficients

2
8y oY 3y 2¢¢-10sinx
dx dx

(b) Prove that a necessary and sufficient condition for a vector F = f(t) to have a

ol

constant direction is Fx%:

16.(a) Obtain expressions for radial and transverse velocities of a moving particle in a
plane and hence show that the radial and transverse accelerations are

2 2
ﬂ_r[%j and li[rZ%j
dt* dt ratl dt

(b) Solve: (x+2) +(2+x) +4y:25in{2Iog(x+2)}

2058 2
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ALGEBRA
Time Allotted: 2 Hours Full Marks: 60
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All symbols are of usual significance.

GROUP-A | [onl-% | T g-%

Answer any four questions from the following 3x4=12
femferie @-iw 51af% e Tegwie
el fagU®! UeTedlc B IR &I SR ol
1. Find the nature of the roots of the equation x° +x*+x*+2x=0; by using 3

Descartesrule of signs.

‘Descartes oz e e AT X8 +x% + X% + 2x =0 AR el
ot Tl 591

Descartes farga! e g IR Aff@Eor x® +x* + x2 +2x=0 &1 g (root)
DI YPHiad! Fo] TR |

2. If A be an eigen value of a real orthogonal matrix A, prove that 1/4 is also an 3
eigen value of A.

I @G AT =17 WG (orthogonal matrix) A-a3 SZa W4 (eigen value) 4 23,
(R &l 9 @, A GG 1/4 @ f6 wigeae W4 (eigen value) 21

I IRAAES AN Rfgad A &I eigen o9 AT I/A Ul A &I eigen
Hodg] | YA TR |

3. Prove that sum of the 99" powers of the roots of the equation x’ =1 isO. 3
2o T @, X' =1 AN 7 Aeresfer 99 O qed 7 %[+ 21|
AR x’ =1 B gt BT 99" ot (powers) 0 & Wi wHIOT TR |
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1210
4. Find the rank of the matrix A=| 2 4 8 6 |. 3
3 6 6 3
1 210
A=|2 4 8 6}Wﬁ@ﬁﬁrankﬁ‘f§f@|
3 6 6 3
1 210
RIfeay A:[Z 4 8 6 |® rank T |
3 6 6 3
5. Show that the mapping f : R-{3} —R-{1} defined by f(x)= );—g is bijective. 3
A8 @, f:R-{3} —R-{1} T30 bijective, @A f (X) = );—g

f(x)= . 3 grT dRuwifa =fds  f :R-{3} —R-{1} bijective 8 ¥ yHT0T

R

6. Examine if the relation p on Z is an equivalence relation, 3
wherep ={(a, b)e Z xZ : 3a+4b isdivisible by 7}.
p={(a,b)eZ x Z :3a+4b, 7 71 ReIw}, WS WA GG Z-97 &7 et
3 (equivalence relation) 23 &= AGIE 41

Z A g p={(a,b)eZ xZ :3a+4b A5 7 AN S5 ? FHMAT T
(equivalence relation) & @1 &89 S X |

GROUP-B / Ret-4 / wg-1

Answer any four questions from the following 6x4 = 24
Tl @-@ @ 51af5 ewia Tea wie
el fagU®! UeTedlc B IR Bl IR o
7. Prove that an equivalence relation p on a set S determines a partition of S 6
Conversely, each partition of Syields an equivalence relationon S

il 9 (@, @ (6 S- 93 B9 wcaifere smiefet 71 p (equivalence relation) 1o
‘S o7 Reiee (partition) fidiwe 3@ Reifioeir@, o o6 Sua 2feh Kot
(partition) GT6 S« T2 WiEAIf*e FILF 3791F (equivalence relation) &wid S

Set S AT YUB! FHHEAT Tl S B favare RuRor 8 i Soer, S AT
YUhT ATl S AT FEHAT G U T8 91 JH0T TR |

8. (a) Statethe De Moivre'stheorem. 2
De Moivre's &b qe 3411
De Moivre's SUUTel Seoid TR |
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10.

11.

12.

2060

(b) If x+%:2005%,then show that x’ +

1
X7

=-2.

T x+ 1 =2c0s% 2, O MAS @, X+t =2
X 7 7
1

AT X+==2c0sE 9T YT TR x7+i:—2 |
X 7 7

Find the eigen values and the corresponding eigen vectors of the following
matrix.
fffee iftaa wizem el (eigen values) @3k @2 TMelE F=ifFs wiizom
(34 (eigen values)-f ey T4
fagusd! RfgaT 1 eigen Hed AT ITHY eigen WaeR WIS TR |

2 00

011

0 0 3

Solve the equation by Ferrari’s method by x* — 2x? +8x=3=0.
x* — 2x? + 8x— 3= 0 TN Ferrari-a3 Safors I F41
Ferrari’s &1 fafdr @RT Aff®H0T x* —2x2 +8x—=3=0 &1 A fdret |

If a, b, ¢ be al positive real numbers and abc=k?3, then prove that
(1+a) (1+b)(1+c) >(1+k)*.

I @, b, ¢ FFER GASF AVI WA @R abc=k3, OF &N F @,
(1+a)(1+b)(1+c) >(1+k)3 1

afd a, b, ¢ 99 TGRS dRAfdd WEgER WU M abc=k® wHIOT TR
(1+a)(1+b)(1+e) >@+k)* 1

X—1ly

X+iy

Show.that the equation tan(i log j = 2 represents the rectangular hyperbola

x2—y2:xy.

X+iy
(rectangular hyperbola) S=rgi#1 1

wmdle @, tan(ilogx_'yjzz TG X2 -y =xy SATOCHFQPR  SJECF

X+iy
TS 9 YT TR |

AT tan(ilogx_lyjzz  JMUATHR EISUREIT X% —y? =xy gl
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GROUP-C / feial-at / -

Answer any two questions from the following
feferiie - 76 et e e
el fAgU®! UTTewdlc G gedl SR oI

13.(a2) Determine k and solve the equation if the rootsarein A.P.
x* —8x3 + k¢® +8x—15=0
k-a3 W oy 79 @<k fwfafe wiiwzeafa e 0 3w Tezefa Roafe e
25fere (A.P.) AUtE x* —8x3 + kx? +8x—15=0 |

AfaRer x* —-8x* +kx® +8x—15=0 a1 k &1 7+ Fara A e qags
A.P. 5T 90 9T FHETE Ui+ TR |

(b) Use De Moivre'stheorem to prove that
De Moivre's Toi9iiw) &Itaiel S 2o 413
De Moivre's &1 IUUTel YT TRT JH10T TR

_ 5tan@-10tan®f+tan°

tan56 5 7
1-10tan“ @+5tan™ @

14.() Let f: A— B and g: B — C be both hijective mappings. Then prove that the
mapping go f : A — C isinvertibleand (ge f)™*=f tog™.
@ AF, f:A—> B @R g: B — C o33 bijective ST | OIRE 2w 39 @,
gof:A>C @b fRedfe  wo (invertible mapping) =@ @R
(go f)*=fog™
Al f: A— B 3@ g:B — C Td bijective 1Y% ¥y yATT TR, 6 =fUs
go f : A— C invertible & w1 a1 (go f)*=ftog™|
(B (i) If a=b(modm) then a"=b" (mod m) for al integer n. Is the converse of
this statement true? Justify your answer.
N-43 et SRR o A a=b(mod m) =T, Oz a" =b" (mod m) TA!
fRo1fre et F 19y ¢ (o Ter it TR 41

afe a=b(mod m) 9T yATT TR a" =b" (mod m) Hd YUTid n BT AW |
HIPT ITRIBT Socl & AT BT 2 I IIRDT IR TR |

(if) Provethat if ax=ay(mod m) and aisprimeto mthen x=y(mod m).

I ax=ay(mod m) @R a € m 2R IR WA T, ©E@ 2= I @,
x=y(mod m) |

I ax=ay(mod m) 31 a I mprove T YA TR x=y(mod m) |
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15.(a) Determine the condition for which the system of equation has

(b)

16.(a)

(b)

2060

() unique solution, (ii) no solution, (iii) many solutions.
ferafere iwael e

(F) @3 NG A BICE () @ TN (72 (5) QFEF TAG W0 CFCq @
TEY T4

fr=faRaa afferoewmal gormel!

(i) afgia (unique) T, (i) TR B4, (i) gU FARE, © 99 08
faRer R

X+y+z=Db
2X+y+3z=b+1
5x+ 2y + az = b?

Solve the equation by Cardan’s method: x° —12x+65=0
X3 —12x + 65 = 0 FNFREHE Cardan-93 afers AT 341
Cardan &7 fafer gRT \#RI= arer: x° —12x+65=0

If X, y, zare positive real numbersand x+ y+z=1. Prove that

8xyz< (1-x)(1-y)(1-2) < 8/27

M x, y, z TG 4AISRF WA RAN @R X+ y+z=1 T, O &4 9 @,
8xyz< (1-X)(1-y)(1-2)<8/271

I x, Yy, z IPRIAG dRAAdd. AIEw 81 3 x+y+z=1 8 ¥+,
8xyz < (1-X)(L1-y) (1- 2) < 8/27 §B 9=l YHIUT TR |

11
Using Cayley-Hamilton theorem find A® if A:(O J.

11
Cayley-Hamilton B2i#wift aq2a s AL -«a3 {6 foefa a0 @i, A:(O J |

afg A:(; ﬂ 81 ¥4, Cayley-Hamilton Syuter 9T T A% @i |
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GE1-P2-M ATHEMATICS
Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.
All symbols are of usual significance.

The question paper contains MATHGE-I, MATHGE-II, MATHGE-I 1,
MATHGE-IV & MATHGE-V.
The candidates are required to answer any one from the five cour ses.
Candidates should mention it clearly on the Answer Book.

MATHGE-I|
CAL. GEO AND DE.

GROUP-A
Answer any four questions from the following 3x4 =12
/4
1. Evaluate: jtans xdx. 3
0
2. Find the equation of the curve 3x? +3y? + 6x—18y—14=0 referred to parallel 3
axes through the point (-1, 3).

3. Determine the concavity and the inflexion points of f (x) = x> +3x* —9x +8. 3
4. Transform the following equation into Cartesian form r =2sin34 . 3
5. Solve: (2xcosy+3x%y)dx+(x3-x*siny—y)dy=0 : y(0)=2 3
6. Find the asymptote of the curve x?y? = a?(x* + y?). 3

GROUP-B
Answer any four questions from the following 6x4 =24
7. Find the trace of y?(2a—x) = x°. 6
8. Show that jtan2 xsec4xdx:%tan5x+:—13tan3x. 6
9. If y=&¥""% thenshowthat (1-x2)y,,, — (2n+1)XY,.; - (N*+9)y, =0. 6
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10. Locate the vertex and focus of the parabola x*—4x-12y—-15=0, write the 6
equation of the directrix axis and tangent at the vertex.
11.  Find the envelope of x*sina + y? cosar = a?, where ris a parameter. 6
12.  Solve: xy—y =y 6
dx
GROUP-C
Answer any two questions from the following 12x2 =24
13.(a) If _sn7x x| <1, show that (1-x%)y,,, —(2n+3)xYy,,, —(N+1)?y =0 6
(a) y= ﬁ ) | | ’ yn+2 yn+l yn R 4
/2
M If1,,= jcosm xsinnxdx, then show that 1, | :ﬁJr%'m N\ 6
0
14.(a) Determine the value of o and S for which “ngsn3x+asn52x+ﬂsnx exists 6
X— X
and find the limit.
(b) Show that the perpendicular from the origin on the generators of the paraboloid 6
2 2
X _y _2z, X_Y ) (ax— ol
Z 17 ¢ lie on the cone [a bj(ax by) +2z°=0.
Cdy X\
15.(a) Solve: d—+ xsinxy=e'y 6
X
(b) Reduce the equation sin y%:cosx(Zcosy—sin2 X) to a linear equation and 6
hence solve it.
16.(8) Reduce the equation. X°+ y? + z° —2xy — 2yz+22x+ x—4y+z+1=0 to its 6
canonical formand determine the type of the quadric represented by it.
(b) Determine the concavity and the inflection points of the function 6
f(x)=3x* —4x? +1.
MATHGE-II
ALGEBRA
GROUP-A
Answer any four questions from the following 3x4 =12

1 If k be a positive integer then prove that gcd(ka, kb) = kged(a, b).

2. Determine k so that the set S is linearly independent in R® where
S={@ 2,1, (k, 3,1, (2 k, 0)}.

2059 2
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3. If &, b, c be three positive real numbers, prove that %+%+%2 3.
4. If A bean eigenvalue of Ae M, (R), provethat A" isan eigenvalue of A™.
5. Find modz and argz, where z=i'.

6. Solve the equation x* — x3 + 2x? — 2x+4 =0, oneroot being 1+i .

GROUP-B
Answer any four questions from the following

\‘

2
. (8 Determinethe rank of the matrix | 3
1

R N B
N O D
o O Ww

(b) Consider a matrix A whose eigenvalues are 1, —1 and 3. Then find trace
(A®-3A%),

1 37-11...-@n-1) 3
< <

8. (a) If n be apositive integer, prove that
@ P P Jan+1 5-9-13-.....(4n+1) V4n+3

b) If o beamultiple root of order 3 of the equation x* +bx? +cx+d =0, (d #0).
(b)

Show that a:—@.
3c

9. (a) Provethat 3" —8n-1 isdivisible by 64 for any non-negative integer n.

X

(b) Consider the function f: R — (-1, 1), defined by f(x) = |
+] x

| for al xeR.

Provethat f isbijective.

10.(a) Let f: A= B and g: B — C be two functions. Then prove that if go f is
bijectivethen f isinjective and g is surjective.

(b) What isthe residue when 11% is divided by 8?

11.(a) Find the product of all the values of (1+i)*°.
(b) Statethe Cauchy-Schwartz inequality.

12.(a) For what valuesof ‘a’ the following system of equation is consistent?
X—y+z=1
X+2y+4z=a
X+4y+6z=a?
(b) Give an example of a binary relation which is reflexive and transitive but not
Symmetric.

2059 3
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GROUP-C
Answer any two questions from the following 12x2 =24
13.(a) State and prove the fundamental theorem of equivalence relation. 6
(b) Let n be a positive integer and Z, denote the set of all congruence classes of Z 6

modulo n. Prove that the number of elements of Z, is finite.

14.(a) Prove the following identities: 3+3
(i) sin50=16sin>@—20sin®6+5sind
(i) cos56 =16cos’ @ — 20cos’ 6+ 5cosd

(b) Let n be a positive integer and a, b and ¢ are integers such that a= 0. Then 6
provethat ab = ac(mod n) if and only if b=¢ | mod — |,
gced(a, n)
15.(8) State Cayley-Hamilton theorem for matrices. Use it to find A™ and A%, where 3+3
10

A= :
2o

(b) Find the rank of the following matrices of order n: 6

(i) Nilpotent matrix
(it) Idempotent matrix and
(ii) Involuntary matrix.

16.(8) Consider the mapping f :Zo" X Z — Z, defined by f(m, n) =2"(2n+1) for all 4
(m, N)e Zo" x Z. Prove that f isinjective but not surjective. Here Z," denotes
the set of all non-negative integers.

(b) Prove that composition of mappings is associative. Show by a counter example 2+3
that composition of mapping is not commutative.

(c) Apply Descarte's rule of signs to find the positive and negative roots of the 3
following equation:

4% —8x% —19x+26=0

MATHGE-III
DIFFERENTIAL EQUATION AND VECTOR CALCULUS
GROUP-A
Answer any four questions from the following 3x4 =12
1 Show that f(t, xX)= € defined for O<x< p, O<t<N, where N is a 3

1+1t2
positive integer, satisfies Lipschitz condition with Lipschitz constant K = p.

2059 4
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2. Find the Wronskian of {1- x, 1+ x, 1-3x}. 3
3. Examine continuity of the vector valued function  =t% +¢€'j + %12 at t=-3. 3
4, Find the directional derivative of ¢ = xy?z+4x?z a (-1, 1, 2) in the direction 3
20+ ] —2k.
d?y
S. Find the particular integral of F+ 4y =sin2x. 3
X
6. d?x _dx dx(©) _q 3

Solve: —-—-3—+2x=0, with x(0)=0,
dt dt

GROUP-B
Answer any four questions from the following 6x4 =24
7. If y, and y, are solutions of y"+x?y +(1-x)y=0 such that y,(0)=0, 6
¥,(0)=1, y;(0)=1, y,(0)=-1, then find the Wronskian W(y;, VY,) -
- d?y _dy e
8. Solve by the method of variation of parameters —=+2-—=+y=—-. 6
dx dx X
Q. Solve: (D®-D?-6D)y=(1+x+ x?)e*, where Dzdi' 6
X
10. Solve: 4X +9y +44x+49y=t 6

3X+7y +34x+38y=¢'
11 |f A=3xyi —57 +10xk, then evaluate jA.dF dong the curve C given by 6
x=t?+1, y=2t%, z=t3 fromt=1to t = 2.

12.  Show that the vector field given by A= (y?+ 2°)i + (2xy—52) | + (3xz% - 5y)k 6
is conservative and find the scalar point function for the field.

GROUP-C
Answer any two questions from the following 12x2 =24
13.(&) Find the general solution of t2y”—3ty’+7y=0, t>0. 6
(b) Solve: (D—1)2(D2+1)y:ex+sin2§ 6
14.() If F=x + Y] + 2k , then show that V{mr}:%di{rzf(r)}. 6
r r2dr
(b) Prove that V-(FxG)=G-(VxF)—F-(VxG), where F and G are vector 6

point functions.
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15.(a) Solve by method of undetermined coefficients.

(D?-3D)y=x+€*sinx, p=d
dx
dx 2 dy 1
b) Solve: —+Z=(x-y)=1 : —~ +2(X+5y)=t
(b) L Tx-Y) L O+5Y)

16.(a) If F =ggradg, then show that F -curl F =0.

24’y o 2 d?y 10
(b) Solve: x3¥+2xzy+2y:10x+7
MATHGE-IV
GROUP THEORY
GROUP-A

Answer any four questions from the following

Define normal subgroup of a group.
Find all cyclic subgroups of the group (Z7, +).
Show that identity and inverse of an element inagroup G are unique.

Showthat (6 5 4 3 1 2)isan odd permutation. Find the images of 3 and 4 if
(1 2 345

4 1 3

Eal I .

J be an even permutation.

Show that any infinite cyclic group isisomorphic to (Z, +).
Show that centre of agroup G is a subgroup of G.

GROUP-B
Answer any four questions from the following

7. Define subgroup of a group G. Let H, K be two subgroups of a group G. Prove
that HK is a subgroup of G if and only if HK = KH.

8. Show that every cyclic group is commutative. |s the converse true? Justify your
answer.

9. Let H be asubgroup of G and let ae G. Then show that aH = H if and only if
aceH.

10. State and prove Lagrange’ s theorem.
11. Find all the homomorphisms from Z,, — Zs. How many of them are onto?
12. Find all the subgroups of Z/127. Find the subgroup lattice of D..
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GROUP-C
Answer any two questions from the following 12x2 =24
13.(@) Show that G={1,-1,i,—i} forms an abelian group with respect to 6
multiplication.
(b) Inagroup (G, %), if b®>=e; and bxa*b™*=a*, Va,be G, find the order 6
of ‘a’.
14.(a) Let ¢: (G, o) — (G, *) be a homomorphism. Prove that ker¢ is a normal 4
subgroup of G.
(b) Provethat order of U(n) isevenfor n>3.
(c) Find all elements of order 5in (Z4o, +). Find al the cyclic subgroups of (Zs, +). 6
15.(a) If H be a subgroup of a cyclic group G, then prove that the quotient group. G/H 6
iscyclic.
(b) Prove that every permutation on a finite set is either a cycle or a product of 6
digoint cycles.

16. Let H be a subgroup of G. Then show that the following conditions are

equivalent:
(@) Hisanormal subgroup of G.
(b) gHg'cH, VgeG 4
(©) gHg™=H, VgeG. 4

MATHGE-V

NUMERICAL METHODS
GROUP-A
Answer any four questions from the following 3x4 =12

1. Show.that Alog f (X) = Iog{1+ Af (X)} .
f(x)

2. Find the number of significant figuresin:
(i) V, =11.2461 given its absolute error as 0.25 x 107,
(i) V; =1.5923 given itsrelative error as 0.1 x 107,

3. State the condition for convergence of Gauss-Seidel method for solving a system
of equations. Are they necessary and sufficient?

4, Given the set of valuesof y= f(X):

x| 2| 4] 6] 8]10
y| 5] 10| 17|29 50

Form the diagonal difference table and find A*f (6).

2059 7 Turn Over
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5. What is the geometric representation of the Newton-Raphson method?

o

Find the function whose first difference is " taking the step size h=1.

GROUP-B
Answer any four questions from the following

7. The equation x?+ax+b=0 has two real roots o, B Show that the iteration

+
method X, ,; = — % +b

isconvergent near x=«, if |a|>|B|.

8. What is interpolation? Establish Lagrange’s polynomial interpolation formula.

9. Using the method of Newton-Raphson, find the root of x*—8x—4=0 which
lies between 3 and 4, correct upto 4 decimal places.

10. Complete the following table:
X 10 15 20 25 30 35
f(x) | 1997 | 2151 | — | 2352 | 2465 | —

11. Use Euler’s method, solve the following problem for x =.0.1 by taking h=0.02.

Y_Y=X ith y0)=1
dx y+X

/2
12. cCalculate the approximate value of jsin xdx, by Trapezoidal rule using 11
0

ordinates.

GROUP-C
Answer any two questions from the following
13.(a) Given the following table:

X 0| 5|10 | 15 | 20
f(x) | 1.0 | 16| 38| 82| 154

Construct the difference table and compute f(21) by Newton's Backward
formula

(b) Solvethe system by Gauss-Jacobi iteration method:
X+y+4z=9
8x—-3y+2z=20
4x+11y—-z=33

/2

14.(a) Evaluate j \/1—0.1623in2¢d¢, by Simpson’s %rd rule, correct upto four
0

decimal places, taking six sub-interval.
(b) Show that Bisection method converges linearly.
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15.(a) Use Picard’'s method to compute y(0.1) from the differential equation
%:ny given y=1, where x=0.
X

(-D)"n!
X(X+1) (X+2).....(x+m)

(b) Definethe operator A. Prove that A" (%) =

16.(a) Establish Newton's forward interpolation formula.
(b) Use Gauss-elimination method to solve the following:
—10x; +6X, +3%; +100=0
6%, —5X, +5%; +100=0
3% +6X, —10%;+100=0

Correct upto three significant figures.
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