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Please read cach of the following instructions carefully before attempting questions.
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1. There are EIGHT questions printed in both. English and Hindi.
SHA IS WA ¢ S HISH AR foe<r A H o9 E

2. Candidate has to attempt FIVE questions in all either in English or Hind1.
3R $of 9T oA & I A a1 Ry H & €

3. Question No. | is compulsory. Out of remaining seven questions, FOUR are to be
attempted.
T FEAT 1 HfAad & | A AT WA F & IR el F 3R/ QAT

4. All questions carry equal marks. The number of marks carried by a question/ part are
indicated against it.
T geat & T 3 § | GRS U / 99T & fAua 3 386 @ R v

5. Write answers in legible handwriting. Illustrate your answers with suitable sketches and
diagrams, wherever considered necessary.
gurey for@mae # 3R T | e o mavas wHsm S, dg HOA I F 3TGF
@faEt 3R 3REt & |y s ST |

6.  Each part of the question must be answered in sequence and in the same continuation.

W & AT & 3R 3H FA A far Sem @nfge |

7.  Attempts of the questions shall be counted in sequential order. Unless struck off, attempt of
a question shall be counted even if attempted partly. Any page or portion of the page left
blank in answer book must be clearly struck off.

gedAl & 3T &Y AVEAT FAFER HT A | HRF FT F QU AT FRaAT F 3 F S
Aeger & Seef X 3/ Frer AL AT B | @Well B AT FF ¢ geT INMET T F
9T FT qUIA: FIE AT |

8.  Re-evaluation/ re-checking of answer book of the candidate is not allowed.

3FHIGaR Y STRYRds! H qAHc ARl | G Sa T HAfT 7 ¥ |
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(a)

(b)

(c)

(d)

(¢)

(@)

(b)

Suppose G is a finite group of order pg, where p and q arc prime numbers

such that p > ¢. Show that G has at most onc subgroup of order p.

G@pqaﬁﬁmwﬁﬁﬁw%mpmﬂqmﬁ@rmm%% p>q

o firg 0 1 G SaTer & SATET Uk SRR P I T 1wl 2 |

If  is Riemann integrable function on interval [a, b], then show that f% is

also Riemann integrable function.

af wo £ siaue [a, b] W o weera @ aa fag 6 ber £ o
T 2 |

. . T 3n 5
Find the equation whose roots are 2 cos =, 2 cos—, 2 cos -

3 51
iR 3 A forreh 5ot 2 cos-77£,2c057n @ 2cos— F

: : : 5.2
Determine the inverse Laplace Transform of the function tan ! =

_1 2 .
weA tan” 5 1 SN STIeH ETAL 1 IS |

Show that every closed sphere is a closed set.

firg 0 Sl T Sig AT U ¢ == € |

Show that every finitely generated subgroup of <Q, +> is cyclic where Q

is the set of rational numbers .
fag &0 6 <Q, +> 1y IfHdia 3= IvEwE T @ s@ QU dhwa
TETS T EA ¢ |

Show that a subgroup of an infinite cyclic group is infinite.

g Ul fof 3Tt b1 TWE 1 30 89E A & |
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(c) Give an example of an infinite group in which cvery element is of finitc

order. Justify your answer.

e 1T EE o FaTeeeT e fore i i o1 T A & | I

Hifsr |

(3)  Show that the function f(x) = { x whenx L ratzona}
—x when x is not rational

is not Riemann integrable in the internal [a, b] but | f| Riemann  integrable.

i x afo
waresnr@ = 1,

sique [a, b] ¥ form gumher T8 2 A | f| fro G © |

(b)  For what value of m and n, the integral fol x™ (1 —x)"" ! logx dxis

convergent.
m a«r n é;ﬁmnﬁ%a%q,awfol x™ (1 —x)" ! logx dx
i |

(a) Let< a,> be a sequence such that lim a,,_ then show that
n—oo

. a1 +ar,+az+ ... +
lim —2 8t 20 — |

n—o n

AT < a,> WA yEr e fE lim a, -, fag=wuTH
n—0o

. Ai1+ar,+az+ ... +
lim 2773 n =]

n—00

(b) Show that every compact subset F of a metric space (X, d) 1s closed.

firg 1 o e e (X, d) o1 Seieh hrtde STa== Cea
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(¢)

(b)

(a)

Lct (X, d) be a metric space. Then show that any disjoint pair of closed

scts in X can be separated by disjoint open scts in X

aer (X, d) o gt afiw & aw o awa fn X8 a8 aa qege i b= sren XA
G A= & =1 ST 8 oFem & Hehd 7 |

Dctermine the analytic function f(z) =u+ivifu—v =

and f(g—)=0

cosx +sinx—e ™Y

2(cos x—cosh y)

cosx+sinx—e Y

e (z) = u + iv yasvafk u—v =

2(cosx—coshy)
T
T f(—) =0
2
Show that transformation w = z +i‘ converts the straight linc argz = <

(x| < g) into a branch of hyperbola of cccentricity sec a.

ﬁaﬁ%mﬁmw=z+§,m‘a‘t@ argz=oq(|o<|<§) #l
sfeaafes i I=ar sec a &t ymEr d FEedr ?

B . . . y-z z—-x _

Solve partial differential equation (; ) p+ (—zx— ) q=
¥ wh =22 imda =%
o, Wherep=-andq= =

ifiTeh araeher GHE (%)p-k(%)q = 22 Freadifu sl p =
dz dz
a‘d?ﬂ = 3‘
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(b)

(c)

(a)

(b)

Using Charpit’s method, find the solution of partial differential equation

2% + gy =7 wl _62 d_i)z
pex qy-zw:ercp—axan q_r')y

wmifte fafer a1 s e, 1t srwet wiftwor plx 4+ g%y =z FiEa
az az

?ﬂ’taﬁp=5; mnq=£

Solve partial differential equation
(D*—DD' + D' — 1)z = cos(x + 2y) + e” where D

-2 nd D=
—aan —-ay

ity sawa gt (D2 — DD’ + D' — 1)z = cos(x + 2y) +

- d d
e D=— and D' =— Freasa|
dx dy

On which curve, the functional fog(y'2 - y?+ 2xy)dy, y(0) =0,

T\ _ r_ dy .
y(;) = 0 where y' = = be extremized.

R ammwan [2(y'? — y2 + 2xy)dy, y(0) =0, y (%) =

0 si&f where y' :% , SO

By applying Gauss’s quadrature formula, compute the integral fslz i dx.

Also find the error.
rﬁvm@mqgmmm,wmqfslzidx.wmmmlgﬁ%ﬁm
shifer |
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(c) Show that the ratc of convergence of Newton-Raphson mcthod is 6
quadratic and dctermine the root of the cquation x'*-1=0 with initial
point xo=0.5.

v 0t o =g e farfer o aafvreron o a fmnd @ o e x10-1=0 ¥

e, wfines foig X0=0.5 % @mr g Aifs |

(@) Let the polynomial @(x) be of the form @(x) = XL, L; (x)y; where 10
cach Lagrangian function Li(x) is polynomial in x, of degree less than or

cqual to n. Then show that Y2, L; (x) = 1.
T d(x), Ox) =YLl (x)y; FvF ®1H wgIE 2 A AAF

Mfs o Li(X), X #aFammarn @& dfe @ agwe ¢ | A fag #a 5

(b) Using 4™ order Runge-Kutta method to solve differential equation % = 10

—xy?; y(0) = 1, on taking h=0.2 and determinc y(0.4).

<t 5 et - fafe 1 S R g, e w2 = —xy? ; y(0) =

1= h=0.2 seafifsmany(0.4) o=+ |

ASME-23B-MAT-II 6





{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }

