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Time Allowed:3 Hours 

Please read cach of the following instructions carefully before attempting qucstions. 

Roll No. 

ASME-23 B-MAT-II 

MATHEMATICS (PAPER-II) 

QUESTION PAPER SPECIFIC INSTRUCTIONS 

There are EIGHT questions printed in both. English and Hindi. 

[Maximum Marks : 100 
3rferhH 36: 100 

Candidate has to attempt FIVE questions in all either in English or Hindi. 

Question No. I is compulsory. Out of remaining seven questions, FOUR are to be 
attempted. 

All questions carry equal marks. The number of marks carried by a question/ part are 
indicated against it. 
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Write answers in legible handwriting. Ilustrate your answers with suitable sketches and 
diagrams, wherever considered necessary. 

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

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. 

8 Re-evaluation/ re-checking of answer book of the candidate is not allowed. 
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1. (a) Suppose G is a finite group of order pq, where p and q are primc numbcrs 

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

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

also Riemann integrable function. 

(C) Find the equation whose roots are 2 cos,2 cos 2 cos 

Get4 tan 

HfU AI BT faHA HT 2 cos, 2 cos FT 2 cos 
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(e) Show that every closed sphere is a closed set. 

(a) Determine the inverse Laplace Transform of the function tan1 
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2. (a) Show that every finitely generated subgroup of <Q, +> is cyclic where Q 
is the set of rational numbers 

(b) Show that a subgroup of an infinite cyclic group is infinite. 
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4. 

(c) Give an exanmplc of an infinite group in which evcry clemcnt is of finite 

order. Justify your answer. 

(a) Show that the function f(x) = 

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

convergent. 

(b) For what value of m and n, the integral x-(1 - x)"n-l logx dx is 

m aT n fH i f, H4THTT 

lim 
n’0 

lim 

X 

-X 

(a) Let < a, > be a scquence such that lim an=t then show that 

a1+az+azt .. tan | 
n 

x when x is rational 

a1+a2 tagt .. t an| 
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-X when x is not rational 

3 

xm-1(1 - x)-1 log x dx 

n’0 

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

n’0 
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(c) Lct (X, d) be a metric spacc. Then show that any disjoint pair of closcd 
sets in X can be separated by disjoint open scts in X 

S. (a) Determinc the analytic function f(z) = u + iv if u -v= 
cos x sin x�ey 

2(cos x-cosh y) 

a f)= 0 

fajqu elt (Z) = u+ iv IA GT yfe u- v= 

(b) Show that transformation w =z+* converts the straight linc arg z =« 

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

xy 

and 

Ox 

fra t fa yiTU W = z + ta argz = o<; (| « | <;) 

6. (a) Solve partial diferential cquation(P+()q= 

where p= 

)=0. 

az 
qTg = 

oy 
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ôz 

ax 

1 

and q = 

yz 

4 

cOs x + sin x- e-y 

2(cos x-cosh y) 

ôz 

dy 

xy 
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(b) Using Charpit's method, find the solution of partial differcntial cquation 

(a) 

p'x+ q'y=z where p = 

ôz 

(c) Solve partial differential cquation 

e' 0 D = 
Ox 
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(D DD' + D'- 1)z = cos(x + 2y) + e where D 

dx 

0 i where y' = 

aifTr AAt HftET (D � DD' + D' - 1)z = cos(x + 2y) + 

Also find the error. 

dz 

dy 

and D' = 

dy 
dx 

and D' = 

On which curve, the functional f3(y'2-y² + 2xy)dy, y(0) = 0, 
y)=0 where y' = 

dy 
dx 

oy 

oz 

SRy"-y²+ 2xy)dy, y(0) = 0, y (;)= 

ôy 

be extremized. 

and q =F 
ôy 

5 

(b) By applying Gauss's quadrature formula, compute the integral Jdx. 
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(c) Show that the rate of convergence of Ncwton-Raphson mcthod is 
quadratic and detcrmine thc root of thc cquation x°-1-0 with initial 

point xo-0.5. 

(a) Let the polynomial 0(x) be of the form Ø() = o L; (x)y, wherc 
cach Lagrangian function Li(x) is polynomial in x, of degrcc less than or 

cqual to n. Then show that 2Eo LË (x) =1. 

eoL; () = 1. 

(b) Using 4rth order Runge-Kutta method to solve differential cquation 

-xy²; y(0) = 1, on taking h-0.2 and determinc y(0.4). 

1 h-0.,2 BA Áifrs TaT y(0.4) 
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