MATHEMATICS
Paper - I : Advance Calculus |
Time Allowed :- Three Hours Maximum Marks : 75
Section - A (TvS — ) Nlax Marks: 15
N 9 9T AT T T IAS 9T DI ITR 20 ww‘r@r eﬂ%ﬁﬁﬂfr'é‘m
9IRY [N 9 & 3id 9H &l
Section - B (&v<€ — 9) Max; Marks: 15
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Section - C (GvS~¥)Max. Marks : 45
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Part-A (Compulsory) ~ [Marks: 10]
WIT- 31 ( AAfart )
1. State Euler's theorem for homogeneous functions.
HHETE Herl @ fRIT STIeR W &1 ywae Rikaw |
2. Define Continuity of functions of two variables.
AR I et B Heradl 1 yRER B |
3. For Beta function prove that : B(m, n)= B(n, m).

1 e B 1Y Rig DIRTG : B(m, 1) = Bin, m) |
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10.

11.

12.

13.

14.

15.

Define envelope of a one parameter family of plane curves.
U Yreet ARt 9eh el @ ey B uRita P |

State fundamental theorem of Integral calculus.

BT & 7ot T b1 Y R |

Define a real sequence. arxifda® 3 $1 gt ffag |

Write necessary and sufficient conditions for the convergence of a
sequence.

TP AT & ARFRT 2F o Aa9as U6 gaia wii kg | |
Define periodic functions and show that a constant/function is
periodic. ,
AT Bae B gl ke @R Rig ST 3. /R werm adl
Tl BT & | |
Define odd and even functions.
W AR s wer @ aRenfa difg 1
Define uniform convergence of sequence-of function of real numbers.
IRANAD TSI D Bl D ATDA P THIHM ARRRT S aR¥ifod
HfeTe | |
Part - B~(Compulsory)
[P~ (sfrar)]
If u=f(y - z 2- X/X-y)/ then prove that:
AR u=f@y-Z72x%-y), Rig Hfve:
ou ou Ou
$—+—=0
e &y &

". Fifid the evolute of the following curve :

Prafiieg 9% o1 B=ol T Pifolg: . ' <
KR+ yP=a” | |

~ / Prove that :
g PR 5

J int ion in the integral :
Change the order of integration 10
i qHme 3 aHead P aRafi B

[[[5 feydcdy :
Défine Cauc;y sequence and prove that every Cauchy sequence is
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39 aREg B B
: Part-C (¥17-)

Unit-1&®R-) |
16. () Prove that the following function is continuous but not differen-
tiable atx=0, 1: 74

g B b Fret wem x = 0, 1 TR Wad &, g ey T ¥

~ T f(x): |x|+|x—l|
(b) State and prove Lagrange's mean value theorem.

AR & AL T BT YA sy, TiT B Rig-hifore |

17.(@) Check the continuity of the following function of two variables at
the point (0, 0) :

71 |1 =R T wer A1 f&Aeg (0, 0) X LT ThET BT

x*+y

fay)=yx=y, 7
0 FoNfx=y
(b) Find the maxima and minima of the function:

ALY

71 B 1 Sirs AR Fifrss s iR
fG =Xy d-x-y)
Unit -11 (S®1E —

18. (@ Find thedarea enclosed by the c1rc1e 2+ y2 a@* and the lme X+y=
a in thefirst quadrant by use of double integral.
REee A 90 X2 + y? = *TAA x +y = a BRI 999 ORI 5 qReg
&P &P S DIfoTg | |

(b) [Find the volume bounded by the coordinate planes and the plane

X y )
*XiZiog
a b c

o 9= qen qa f+%+5=1 #trﬁaa SR ST SBIRTT |-

19. (@) Prove that every monotonic function is.R - mtegrable
g DIRTT & YT vl Be R — a9perig 2 ¥
®) Prove that following function is R - mteorable
f)=x?% defined on [0, a), 2> 0
g e 76 s e R — WImerg ¥ -
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20. (a)

®)

21. (@)

®)

f(x)¥x2,wm[o, a] R gRwifsg qama> 0

| Unit -11I (g&T€ — I1T)
Prove that the sequence < x > is convergent, where:

Rig i 6 orget < x > AP &, S

( 1 1 1 )
X = + +...... + -
n n+l n+2 n+n)»

Test for convergence the following series:

FefaRea 3 & aiftrxor S B

1 X x: x’
+ 4+ = - F oeriee
123 4._5.6 789 10.11.12

Examine for uniformieonvergence the series, the sum of whose n
terms is § (x), where:

THEIH JPRRUVS Y Sat 2ol o1 geror AT R n 9ai 31
A S ()&, =&l 3 ‘

s (x)= : I
(%) ]+n2x2.Where(GI€l)Osx_<_ 1
Find‘a Fourier series for the function f(x) = xsin x, where - t < x< 7.

B f(x) = xsinx, V&l - n<x <7 & 9 GRY vt 510 HRRg |
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