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SLA-210

B.A./B.Sc. Part-III Due of Part-II (Supplementary)

Examination, 2022
MATHEMATICS
Paper - I
(Higher Calculus)

Time : 1% Hours | [ Maximum Marks : 66
Section—-A (Marks : 1 x 10 = 10)
Note .— Answer all ten questions (Answer limit 50 words). Each question carries

M —

Note —

e -

Note —

e —

1 mark.

(|ue-37) (& : 1 x 10 = 10)
Tt T/ YAl & S SN (SW-EE 50 ) | TokE W 1 3 H B
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(@ue—a) 3Tk : 4 x 5 = 20)
Tt °rer YA & S SIS ToF 99§ faeeq @1 9o wifeg (SW-dmE
200 ¥1%) | T&F YT 4 FF H T

Section—C (Marks : 12 x 3 = 36)
Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.

(Tue-|) (3® : 12 x 3 = 36)
o= | 9 fe=l 99 9v % Sw ST (SW-H 500 Is5) | YAE U 12 3
Ealkd
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Section-A
(Tus-3)
. (@ Write (e — d) definition of limit of a function of one variable.
T =X & HeHd Dl GH Bl (e — §) TRwrsn fafem |

(i1)) Give an example of removable discontinuity.

YT AT T Tk IS0 IS |

(iii) Prove that the function fx) = ¢, V x € R is differentiable everywhere.

fag wINT ®eM fv) = ¢, V x € R & 9 S/a&wea Tl
(iv)  State Cauchy’s mean value theorem.

FHIFN ALTAH THT 1w fafe |
(v)  Define Riemann integral.

A FHeRel w1 gl shifse |

(vi) Define Supremum and Infimum of a sequence.

T& ST &% Soask Td (T1eh &l IR ®ifS

(vii) Show that the following series is oscillating :

fag =ifse fo f=1 Soft et ® -

(viii) Show that the following series is convergent :
fag wifsw f& fe=r Soft afvart ¢

LIS T EP
17 27 37 4°?

(ix) Define improper integral of second kind.

g TR & 3= THERS il GRS Hhifeg |

(x)  Write Euler’s formulae to find Fourier coefficients a, and & .
BRI TOF ¢ TN b W6 HH % IR g fofen )
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Section-B
('@'UE'—EI')

2. Show that :

1/x

lim
x—)ael/x—i-l

does not exist.

ey .
- el/x
x—a ¥ +1
AfaEEH B
Or
(32

Show that the following function is discontinuous at (0, 0) :

Xy
f(x,y)= x2+y6’ (x,y)=(0,0)

0 , (x»=(0,0)

fearse fo =1 wer (0, 0) W of&dd © ¢

xy3
Sx, )= x2+y
0, (x»)=(0,0)

= (4,2 %(0,0)

3. Examine for differentiability of the function fx) = |x — 1| at x = 1.

e fx) = |x— 1| & x = 1 W AaFheHTd it Sg HieQ |
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Or
(3teram)

Deduce from Cauchy’s MV theorem that :
, b
F®O-f@=d"() log[;)

where f(x) is continuous and differentiable in [a, 4] and a < ¢ < b.

HI AEgHE 0T 9 I s e

1~ 1@ = @os( 2]

&t fx), [a, b] B Had q1 STTRTHE § SR a < ¢ < b

4. If fbe a real valued bounded function defined on [¢, ] and M and m are

supremum and infimum of fin [a, b]; then :
afg weH £ [q, b] R aRenfoa ufEifaa arfos ®wem & a9 M, m %ed £ [a, 5]
T HHYT: Seuh T =% & o :
m(b —a) < L(f, p) < U(f, p) < M(b—a) V p € pla, b]
Or
(3=
Prove that every continuous function is R-integrable.

fag wifST f Y Haq wod R-GHeheda gar ¢l

5. Prove that the sequence <x > is convergent and 2 < lim x_ < 3 where :

X —1+—+i+ +l
o2 e

g ®ifs T orgehm <x > sfuErd & @en 2 < lim x, < 3 W@ :
x —1+—+l+ +l
TR R
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Or
(3reram)

Examine for convergence the following series :

f= 9ot & stfiRo =t S *ifse .

%—%(1+2)+%(1+2+3)—%(1+2+3+4)+....
2° 3 4 5

1
6. Prove that the sequence <f > where f (x) = . VvV x € R is bounded but not

uniformly bounded.

ﬁl@ﬁﬁ"lﬁwq:fﬁﬁj;(x):i V x € R T UReg %A § Aferd Them
IRes %Y &l |
Or
(3=

Examine the convergence of the following integral :

= gueRa & stfysRor &t St wifse

Jl dx
0. [x(1-x)
Section—-C
(TUs-7)
7. (a) Using € — 6 definition of limit, prove that :
A & e — § aRwmen & wam ¥ fag wifse

lim (x?+2y)=3
(%,9)->(1,1)
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(b)

8. (@

(b)

Prove that if a function f is continuous in [a, b]; then it attains its

Supremum and Infimum at least once in [a, §].

fag FifsT afg wem £ 990 SR [¢, b] § 9ad T, O 98 SH < § HH
q FY TH 9 U7 I=9eh adl (7= ! T8I HLEl

Let :

X3 —y3
Fe) =152+ 52 (x, ) #(0,0)

0 (x,)=(0,0)
show that the function fis not differentiable at the origin.

M S

X3 —y3
f(x,y): x2+y2 (x,y)i(0,0)

0 (x,»)=(0,0)
ey & wem fqa fog W sawaa & Tl

Is Rolle’s theorem applicable for the following function in the interval

[a, b] ? If yes, then verify the theorem :
7 f= wer & AU s [g, 6] § I T O] Bt © 2 9 o, @ Ja mie
T AT FHIQ

x2 +ab

x(x+b)

f(x):log{ }, 0 ¢[a,b]

T
9. If fis function defined on [0, —} as follows :

4

cosx, x isrational
oo fome xian
sinx, x isirrational
prove that :
T
R|0, —
S [ ’ 4}
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afg wer f, [0, ﬂmﬁmwwﬁﬂfﬂa%:

Flx) =087 x AREA R
- sinx, x STURHT
fag =ifsT
T
feéR[O, ﬂ

10. Show that the following series is convergent if p > 2 and divergent if p < 2.

fag wifs fm f7 Soft s T afk p > 2 w9 s R afs p < 2

SRCHE )
I+ =] +| == | +H === +.....
2 2 4 246

11. Find Fourier series for the following function :

-t for —m<x<0
f(x)=
x for O<x<m
Hence deduce that :
i 1.1 1.
s pigEtgte

= wem & fau $RE 9o 9@ s .

-t for —-m<x<0
f(x)=
x for O<x<m
wod: T wifse
ﬁ—i+L+l+
s gt
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