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A-212
B.A./B.Sc. (Part-1I) Examination, 2022
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

Note —

M —

1 mark.

(Tus—3) (3® : 1 x 10 = 10)
Tt T/ YA % S SN (SW-EE 50 ) | ToE We 1 3 Hl 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.

(Tus-9) (3% : 4 x 5 = 20)
Tl oier 991 & ST SIST | Yo U9 | faehed o1 =R wifee (SIR-E 200
) | THF T 4 IHF A T

Section—C (Marks : 12 x 3 = 36)

Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.

(@us—a) 37k : 12 x 3 = 36)
g H F fe=l T a9 & SW e (SW-HH 500 I5) | Y% WY 12 3h
Ealkd
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Section-A
(@Us—3)) 1x10=10
. (@ Define Boundedness of functions.
Tl T AREGAT T TR RIS |
(i1)) Define Heine’s definition of continuity.
T HT S R IR i
(ii1)) Define differentiability of functions of two variables.

T SR AT BT hi STERTHFA i qRIET Hife |

(iv)  Write the statement general mean value theorem.
=9 AEEE FHA 1 HeH fafem)
(v)  Define Darbaux sums.
<A @ R H
(vi) Define Integral functions.
HHRA-held sl IR hifs |
(vii) Define limit point of a sequence.
ST % d-fag @ aRefE wif

(viii) Show that the following series is ocillating :

fag wifsu f = S0t St ®

(ix) Define uniform convergence.
THEAH e s aRefia sifse )

(x)  Write the kinds of improper-integral.
0 THHA fohad YRR & ¥ 7 fafew)
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Section-B
(@us-9) 4x5=20
2. Using (e — 0) definition of limit, prove that :

lim (x*+2y)=3

(x,»)>(1,1)
@ Ht (e — §) IRy & wEE ¥ fag wifsw fF e

lim (x*+2y)=3

(x,»)>(LD)

Or
(31eram)
Show that the following function is discontinuous at the point x = 0.

x—| x|
f@)=9 x
1 , x=0

x#0

fag wifow fF f=1 wem fog x = 0 W 319aq ©

x—| x|

f(x)=9 «x
1 , x=0

, xz0

3. Find the Lagrange’s and Cauchy’s remainder after » terms in the expansion of
log (1 + x).
T log (1 + x) & fOR 8 4 W61 & 9= WS TE FIT 9 16T RS G DI |
Or
(3=

Show that the function f(x, y) = sin x + cos y is differentiable everywhere.

fag FifSw % ®eM f(x, y) = sin x + cos y T3 TEHHT Tl
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4. Prove that every Montonic function is R-integrable.

fag =ifvT fF 9o THfie oM R-GHeReE Bl ¥
Or
(Irgam)
Find the lower and upper integrals of the following function f in the interval
[0, 2] :

x+x*, if «xisrational
o]

x*+x°, if x isirrational

3@ [0, 2] ® 91w f& = w@ 3uR wEea 9 i

Flx) = x+x?, A xUEEET
- x2+x3, afg  x qufEE ¥

5. Prove that every bounded (convergent) sequence has a convergent subsequence.

fag wifv & 7o e (frERt) o Fa &1 T AYER SIHA o )
Or
(3teram

Show that the following series is convergent :

(]
fag =ifst f& f= SO e ®
(]
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6. Test the convergence of the following integral :

=1 Taend & ARy 1 Site wife
I;oe_xzdx
Or
(g
Find the Fourier series for f(x) = x cos x, -1 < x < T.
e f(x) = x €Os x, —T < x < 71 % fAC BRI SO @ HIG
Section—-C

(@us-—|)

7. (@  Show that :

lim tan_1 (lj
(x,7)>(0,1) x

does not exist.

s wifsg 6 -

lim tan_1 (Zj
(x,»)—>(0,1) x

foremm 2 71 4

(b)  State and prove the intermediate value theorem.

FAqIA-AH Y5 1 weH faear fag wifem) 2+6=8

8. (a) Prove that the function f(x) = | x| + | x — 1| is continuous but not

differentiable at x = 0, 1.

fog wINT fof ®eM f(x) = | x| + | x—1],x=0, ] R ¥aq _foh] sTaameria
T Tl 8
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2
®) Iff(x) = fO) + 5 (0) + — f"(x0), and f(x) = (I — x)°’2, then find the
21

value of © as x — 1.

2
Iz f(x) = £(0) + 1 () + % F(x0), T f(x) = (1 — »>2, T 0 =1 7F 7@

i SEfeh x — 11 4

9. Let fbe a bounded function defined on [q, b]; then f € Rla, 5] iff given € > 0,

there exists a partition P e P[a, 5] such that :

U, P) - L(f, P) < ¢
T f, [a, b] W ufEifia &, @ wem faAflk aomera § SEfE @® € > 0 % fog
o fawsw P foemm © f

U P)-L(EP) < e 6+6=12
10. (a) Test the convergence of the following series :

12 + 22 + 322 + . + 2l

(b)  Applying Cauchy’s general principle of convergence to show that the

sequence <x > is convergent where :

xn:(1—l+1—1+...+(—1)’1‘1(lD 6+6=12
2'3 4
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11.

(b)

Test the convergence of the integral :

P-1

IOO d dx
0 (1+x)
P-1
0 X .
4 .
AR JO R x & MO FI A HIfST
Show that :

X :Z[Sinx—%sian+%sin3x+...}, O<x<m

s wifsg 6 -

X :Z[Sinx—%sian+%sin3x+...}, O<x<m
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