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A-210

B.A. (Part-1II) DUE Part-II Examination, 2021

MATHEMATICS
Paper -1
(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 —

e -

1 mark.

(TUE—3) (3w : 1 x 10 = 10)
T I Y H SW U (ST-TH 50 ) | TIF W 1 3F H 7
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.

(T@ue-=) (3w : 4 x 5 = 20)
Tl °ier YTEl & SW SIS TS Y9 H faheq 1 9o wifey (SW-Hm
200 <) | TAF Y 4 37% HI 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—™) (3&F : 12 x 3 = 36)
oig # ¥ fesl 9 99 & SW ST (SW-9H 500 T5) | Y& Y99 12 3%
B
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Section-A
(Tue-239) 1 each
1. (i)  Define (¢-9) for two variables.
T = (e-9) F TR Hifs
(i1))  Write the types of Discontinuity.
AGAT & FhR fofaw |

(ii1) Write the example of Continuous but not Differentiable Function.

qad foh] Tahad T8l 8 1 e fafeu

(iv)  Write the statement ‘Lagrange’s Mean Value Theorem’.
"I W HEFHE YR 1 e fafeu )

(v)  Define Darboux Sums.
<1 A ) R i

(vi) Define Riemann Integral.

T gaTRd &l aRYIfa shifey |

(vii) Define Supremum and Infimum of a Sequence.

SHH & Ieah adl w1 qRyfa wifsw)
(viii)) Write the nature of an infinite series.
3T St & gepfa fafem)
(ix) Define Uniform Convergence.
THHAM AT ) GRATTG HISC
(x)  Define conditional convergent for Improper Integrals.

I Ul & fau Fe-didery Afyadt @ gienfya wifew )
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Section-B
(TUeE-9) 4 each
2. Examine for continuity the function f defined by f(x) = |x| + |[x— 1| atx =0
and x = 1.
e f(x) = |x| + |x— 1] ® x =0 TN x = | W AGAA DI i i |
Or
(3727

Using € — o definition of limit prove that :

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

G 1 e — § aRY % yEm ¥ fag =it

lim (x?*+2y)=3
(x,9)-(1,1)

3. If f(x, y) = 2% — 3xy + 2%, use MVT to express the difference £ (1, 2) — £(2, — 1)

with the help of partial derivatives. Show that 0 < 6 < 1.
e fx, y) = 2% — 3xy + 297 AR TG H FAT W £(1, 2) — £(2, — 1) = Aifern
kel hI T ¥ A KT YO HISC 0 < 0 < 11
Or
(3727
Show that the function f(x, y) = sin x + cos y is differentiable everywhere.
fag Fifsu f& ®ed f(x, y) = sin x + cos y G EHAAE T
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4. Iff(x) = £, x € [0, 2] and Pz{O, %,2}; then prove that :

113

4’2’4’
13

(@) L(f,P)=§

125
® UUP)=17

e f(x) = 2%, x € [0, 2] T P={O,%,%,%,%,2} 7, o fag =iy -

(#1) L(f,P>=§

125

Or

(7eram)
If f(x) = x; x € [0, 1], prove that fe R[0, 1] and f;f(x)dx=%.

Ife f(x) = x; x € [0, 1] &, a@ fag IS fe R[0, 1] a=n j;f(x)dx=% |

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

(3727
Discuss the convergence and absolute convergence of the following series :
1-2x+ 32 48 + ...
=1 2ol =1 AfvERe don FRuer sfyeror & fae fae=m =ifs -
1-2x+ 32 -4 + ...
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6. Obtain the Fourier series for the function f(x) = #2 in the interval -n < x < T and

deduce that :

S SN U R

22 32 42 12
Or
(3MT=IT)

Prove that the following integral is convergent :

o SIN X
j dx

0 x

fag =ifse fo f9 gaea afm © .

dx

J‘w sin x
0 x

Section—-C
(Tus-—J) 12 each

7. (@) Prove that if a function fis continuous in a closed interval [a, 5]; then it

is bounded in that interval.

fag FIfST At wer fG99d =0 [, 5] § Tad & 9 39 =0 | 9Rag dir
gl

(b)  Show that the following limits do not exist :

. X 3
(x, yl)lgio, 0) x? i 20
fag =ifse fo fra dmsli w afaa 781 § .
lim 2
(¢, )=(0,0) x2 + 3,0
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8. (a) Show that the following function f(x) are not differentiable at x = 0 :

—1(1

Flx) = x tan (;j, x#0
0 , x=0

fag #ifsT f& 9 e f(x), x = 0 W 3EFAHT & ®

—1(1

Flx)= x tan (;j, x#0
0 , x=0

(b)  State and prove Mean Value Theorem for the functions of two variables.
Y = F HeA B BAYE THT H YA faEa fag wifen |

9. (@)  Prove that Lower Darboux Sums never exceed any of the Upper Darboux

Sums.

fag =ifse fr=1 =6 9m fFet off SuRk =6 9m 9 efus F&i 2 7
(b)  If the Primitive of fe Rla, b] is ¢ on [a, b] then prove that :
[ Fo)de = 0(6)~0(a)
I fe Rla, b] F T o, [q, b] F fommm &, @ fag wifew .

b
[ £@)dx = 0(0) - 6(a)
10. (a) Prove that every convergent sequence has a unique limit.

fag FIfGT g AfE SHT = 9 g S S

(b)  Prove that the following series is convergent if x < 1 and divergent if

x>1:
£(log 2)7 + x*(log 3)7 + x*(log 4)7 + .........

g =ifST T fr goft sifverd € afs x < 1 o soErl § afe x> 1
x(log 2)7 + x3(log 3)7 + x*(log 4)7 + .........
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11. (a) Obtain the cosine series of sin x in the interval 0 < x < 7.
sin x &1 3TUA 0 < x <t H HIoA1 (FERA) HUT A Hife |

(b)  Test for uniform convergence and term by term integration of the following

series :

ZL

(n+xz)2

1 9o+t THEHH SRR 9o UEYT: 9Hihed & fau St wifse

2;

(n+ x2 )2
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