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H.P.A.S. (Main)—2013

MATHEMATICS
Paper 1II
Time : 3 Hours Maximum Marks @ 150
Note — At.tempt. Five questions in all. Question No. 1 is

compulsory. Attempt any other four questions from
the rest. All questions carry equal marks. Use of
scientific non-programmable calculator will be

allowed for numerical analysis part.

et | W ® I St | wYE wee 1 st
T 9 ¥ e WX uyH s 9 o wifse |
Tt wvE ® i WEE £ | Seaeas Heewr v
# forn siafas AwiTe Someex o
Brm |

P.T.O.



(cx) Let

be two permutations on 4 symbols. then find fog

and gof,

(5 Examine the convergence of the integral :

fsin x2 dx
0
(c) Prove that every convergence sequence is

bounded.
| |
(d) Form a partial differential equation by eliminating |

the function f from :

z = y2 4 2f(%"‘ 108.‘?)



( 3 ) Math-11

(e) By using Newton-Raphson method, find the

root of
x — x — 10 = 0,

which is nearer to x = 2. Correct to three places

of decimals.

o Draw a flow chart to find the largest number from

two numbers.

(H) |F=

“~h
Il
R
R
N N
- W
L
S A

1 2 3 4
g:
-4 1 2 3

S HHET 4 S®dal 9T €, @ fog AT gof A

Fifoa |

P.T.O.



( 4 ) Math-II

(=) = Tore 8 sy w1 gftaor =i -

. 2
_!:mnx dx

(W) Taz =wift 5 3% safyad e ofss
it ¥

(=) z=y2+2f(%+logy) |A W f w1 e

I AT a5 SHEHT F9ET |
(7)) =g=a-Ivwa &ty |
x‘-x—l():oo

W x =2 B GHY g@ @ TvmeE =@ O 9
wHifea |

(D =t d==d ¥ =5t d=n 7@ o $ fow wmw
d@fes a=ge



( 5 ) Math-1I

(@) Show that :
f:G—> G
defined by
f(x)=a;."‘VxeG
is an automorphism iff G is abelian.

H) Define normal subgroup. Suppose that H and K
are two normal subgroups of a group G, then prove

that HK is also a normal subgroup of G.
(=1) fazp =ifeg f fedh =g (F9) G ¥ wiaf=s™
f:G 3G, f(x)=x"'VxeG
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(a) State and prove the fundamental theorem of
integral calculus.

(H) Find the upper and lower Riemann integrals of

a function f in [0, 2], where :

L
x + x2(when x is rational number)

2 + x*(when x is irrational number)
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Define metric space and compact metric space.
Prove that every non-empty closed subset of a

compact metric space is compact.
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Define analytic function. State and prove Cauchy's

integral formula.

Define Bilinear transformation. Find a
.bilinear transformation that maps the points
z =2, i —2 into w = 1, i, —1 respectively,
where i = J(-_l)-
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{(a) Solve :

px + qy = pq
(b) Solve :

pt — gs = g°
(:) &= g

px + gy = pq
(|) = Hiftwg :

pt — gs = q°

(@) Use Laplace transform to evaluate :

Ioosxzdx.
0
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(H) Find the extremal curve of the functional
1
1= J(t+y?)ax
0

given that :
¥0) = 0, y(0) = 1, (1) = 1, and »(1) = 1.
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¥0) = 0, y(0) = 1, (1) = 1, 3R y(1) = 1.
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(a) Apply Gauss-Seidel iteration method to solve the

following system of eguations :

x; ¥ Sxy — 3xg4 18

19

9x; — 2x, + x3 = 50

(b)Y Using Runge-Kutta method find an approximate
value of ¥ for x = 0.2 in step-size of 0.1, if

D - xs ¥2,

given »(0) = 1.~
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