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S—254
B.Sc. (Part-III) DUE IInd Year Examination, 2021
MATHEMATICS

Paper - I
(Higher Calculus)

Time : 1% Hours | [ Maximum Marks : 66
Section—-A (Marks : 1 x 10 = 10)
Note .— Answer all fen questions (Answer limit 50 words). Each question carries
1 mark.
(Tus—3) 3w : 1 x 10 = 10)
e - wft T@ T & S| AT (SW-dT 50 ) | T3 9 1 3 HT T
Section-B (Marks : 4 x 5 = 20)
Note .— Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.
(Tus-a) (3% : 4 x 5 = 20)

AT~ wfi uter yvHEl % SW SN Yedeh Wy H faeheu w1 =M sifsw (SW-EE
200 I15) | TAF TIH 4 HF Hl

Section—C (Marks : 12 x 3 = 36)
Note .— Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.
(Tus—a) 37k : 12 x 3 = 36)
de - uE H 9 R A Te & SW S (SW-EE 500 ISE) | Y& I9H 12 3

E
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Section—A
(TueE-3)) 1 each

. (@ Using € — 6 definition of limit, prove that :

) 1
Iim xsin—=0
x—0 X

T H e — & IRV H T e fag wifSw e

hnlxﬁnlczo
x—0 X
(i1))  Write the Cauchy’s definition of continuity.
Hiacd i vt w1 gRemsn fafem )

(ii1) Prove that the following function fis not differentiate at x = 2 :

£00) 1+x, x<?2
X)=
5-x, x=2
fog wifsu f& 9 wed x = 2 W STaFerT T8 ©
£00) 1+x, x<?2
X)=
5-x, x=2

(iv)  Write the statement of Rolle’s theorem.
T 99T k1 gehed fafem)

(v)  Explain partition of closed interval.

W A 6 a9 hl TSy |
(vi) Define Darboux Sums.
=1 d W R i
(vii) Write the definition of convergent sequence.
A s w1 qRren fafea )
(viii) Write D’Alembert’s ratio test.
Er'uered &1 STu wiiem fafe )
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(ix) Prove that the following integral is convergent :
/2 .
IO logsin x dx
fag =wifse & = e afmd ©
/2 .
IO logsin x dx

(x)  Write the statement of Dirichlet’s test.
fef=me sy =1 we fafew)

Section-B
(TUs-9)
Evaluate :
lim log[fj
(x, y)>(e.l) y
HE 91 HINY

. X
lim log [—]
(x, y)(e.l) y

Or

(g

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

Xy’

, , 0,0

fey) =952 4+4° (6700

0 , (%, y)=(0,0)

femme 7 7= wem (0, 0) R 3T8dq €
xy3

, , 0,0

fOu)=1x%+y0 o= 0.0

0 , (6, y)=(0,0)
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3. Verify Lagrange’s mean value theorem for the function :
f(x) = b + mx + n, [a, b]
9 wem & {3 oI 9e9HH 99 S 9 SNy
fx) = b2 + mx +n, [a, b]
Or
(Irgam)
Find Lagrange’s remainder after » terms in the expansion :
log(1 + x)

[aWa

1 wem & foeR § » 9§ & WS S YISRA 1 hiTS

log(1 + x)

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

supremum and infimum of fin [a, b]; then prove that :
mb—a) <L(f p) < U p) < M(b—a) V p e Pla, b]
afg weM £ [q, 5] R Rl aiEifaa arafasw wem & a9 M, m el f& [a, 5]
T FAY: SwU& U4 e B @ fag wife .
mb—a) <L p) < U p) < M(b—a) V p e Pla, b]
Or

(31eram)
Prove that every continuous function is R-integrable.
fag wifs f% afe 98 £ [¢, b)) W Taq & @ £ € R[q, 4] |

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

fag ®ifsg o ergwn <x > afemrd @ 9o 2 < lim x < 3, S :

1 1 1
X, =l+—+—+—+......... + —
o2t 3 n!
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Or
(3rram)

Prove that the following series is convergent :

=)
fag =ifs f& f= goft efem ©

”2
25
1+n
6. Test the convergence of the following integral :
I:Exzdx
=1 Tmehed & SAfERT w1 Site wife
I:Exzdx
Or
(Irgam)
Find the Fourier series for the following function :
fx) =x, m<x<mn
= wem & fau @ 9ot 9 ST .
fx) =x, m<x<mn
Section—-C
(@) 12 each

7. (a) Using € — 6 definition of limit, prove that :

lim Gx+2y)=7
(x, »)—(1,2)

T &l € — & YRS 1 TN we g wifse .

lim Gx+2y)=7
(x, »)—(1,2)
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(b)

8. (@

(b)

Prove that if a function fis continuous in [a, b] and f(a) and f(b) are of

opposite signs i.e. :

f(a) f(6) < 0 or f(a) > 0 > f(b)

then there exist atleast on point ¢ € (g, b) such that f(c) = 0

fag wifsg afs we £ Tga =R [q, 5] § TG T T4 f(a) IR £(b) fawdia

fae @t & -
f(@) f(b) < 0 or f(a) > 0 > f(b)
W =N (q, b)) § HH A HH Th fog ¢ 3999 fommm 2 ¥,
S f(c) = 01
Show that the function f(x, y) is not differentiate at origin
Xy

fy)=<4x*+y
0 ., (x,»=(,0)

> (x,y) #(0,0)

feEmT & ®em f(x, y) 90 foag W Toswhera T ¥ :

xy
fy)=34x*+y
0 ., (x,»=(,0)

, (x,¥)#(0,0)

Deduce from Cauchy’s mean value theorem that :

f®) ~ fla) = cf'(¢) log [I;)j

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

~

HPt weE wog 9 fm st

SB) = fl@) = ¢f'(e) log(gj

f(x), [a, b] § Taq AW FTHT § R a < ¢ < b
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9.  Prove that if fis bounded and has only a finite number of points of discontinuity

in [aq, b], then fis R-integrable over [a, b].

fag Fifsw & aft ®eM /£ [¢, ] T 9@ T 8 oM & @0 fog 39 of<we |
fifaa & @ %M £ R-FHeherE )

10. (@) Prove that :

1
lim —[1+2”2 43173 +....+n””} ~1
n—wo n

fag =ifsm .

o1
lim —[1+21/2 +3M3 ....+n””} =1
n—wo n

(b) Examine the convergence of the following ‘Hypergeometric series’ :

a;bij ala+1Db(b+1) 2o
l.c 1.2¢(c+1)

1+

where a, b, ¢ are all positive.

= sEw fada gon & Ao &) S Sifee

ﬂx N a(a+1)bb+1) 24
l.c 1.2¢c(c+1)

1+

&l a, b, c Wt EFRHE B

11. (@) Prove that the following series is uniformly convergent :

3 7
2x2+ ax + 8x F o J(—1<x<])

1+x4 1+x

1+x

fag wifse fe = 9oft e gam efEd ®

2x 4y 8x’

=+ Tt R ,(~l<x<1)

1+x 1+x 1+x

(b)  Obtain Fourier series for f(x) = x cos x, -1 < x < T.

e f(x) = x oS x, -1 < x < & fAC HRA At I HISC
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