2020

P-1(1+1+1) H/20 (N)

MATHEMATICS (Honours)

Paper Code : II-A & B
[New Syllabus]

Subject Code :

Subject Name :

® (Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [Le. (A), (B), (C), (D}]. Only one
of these alternatives is "CORRECT" answer. The candidate has to write
the Correct Alternative [Le. (A)/(B)/(C)/(D]] against each Question No.

Important Instructions
for Multiple Choice Question (MCQ)

* Write Subject Name and Code, Registration number, Session and Roll
number in the space provided on the Answer Script.

Example : Such as for Paper [II-A (MCQ) and III-B (Descriptive).

I

A

&

B

in the Answer Script.

Example — If alternative A of 1 is correct, then write :

1. — A

®* There is no negative marking for wrong answer.
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Paper Code : I1- A
Full Marks : 20 Time : Thirty Minutes
Choose the correct answer.

Answer all the following questions,
each question carries 2 marks.

Notations and symbols have their usual meanings.

1. Interior of the set & is
A @
B. Z
[

0. None of these,

2. Theset {, :n € N} is

A open in B
B. dense in B
C. closed in

D. None of these,

3, .fﬂii“*%]“ is
A e
B &
C. en

0. None ol these.
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fi.

b

g =) o8]
Ao 8wy, is convergent and ¥ v, is divergent
riss | n=1

L s u)
- - . T .
B. 3w, is divergent and Y v, is convergent

=] =]

= u} Ly
C. both the series 3 u, and }_ v, are convergent

ri=1 n=1

> ) .=
D. both the series > u, and 3~ v, are divergent.

fe=1 fi=]

A, f is bounded
B. f maps interval to interval
C. f is uniformly continuous

D. f maps open sel (o open sel.

. Let o, = ,l and v, = = where n € N. Then which of the following 15 true?

. Let f: B — R be a continuous function. Which of the following is alwayvs true?

Suppose a function f: B — B is such that |[f{x) — fly)] < (&2 —y)?, for all 2.y € E.

Then for any x € K, the value of f'{x) is

A O
B. 1
(1.3
D. 4.

. The expression f(r)=e+elrx—1)+ g — 1% + & (i — 103 4 e

for

A flo)=z about r =¢
B, fli) = &* about x = -1
C. flz) =z* aboutx =1
D. f(r) = e® about = = 1.

is the Taylor series
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8.

10

~Ex)

(3 &l e o "

I'he value of / e dr is
Ju

=

A,
B. 7
C. £

. None of theae.

—_

The value of lim ————
{ea—(0.0) X% + i

Al isD

B:.isl

C.is-1

D. does not exist.

Radius of curvature of the curve y = 4sinx — sin2r at {-2*5 1) is

.rl.L . !T:.'. 3

I

VG
I

o aw
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P-1(1+141) H/20 (N)
2020

MATHEMATICS (Honours)

Paper Code : I1-B
[New Syllabus]

Full Marks - 80 Time : Three Howrs Thirty Minutes
The figures in the margin indicate full marks.

Notations and symbols have their usual meanings.

Group-A
(35 Marks)
Answer any seven questions
DX T =3D

Prove that for any positive real number r, there exists a natural number n such that
() < ?—E < .

Find the derived set of the set A = {m+ 2 1m,n € N}, [3-+2]

Prove that the sequence {x,} defined by

Jdp = i3,
Top1 = VE+a,. forn>1
is convergent., Hence find the limit. [3+2]

. Show that the sequence {i,} defined by @, = (1 + )™ is convergent and lim x,, lies

Fi—D0
between 2 and 3. [5]

. Prove that an absolutely convergent series is convergent, Hence test the convergenee

of the series Z 1.:(:;*?1:. [3+2]

n=l

Give definition of conditionally convergent series. Test the convergence of the series

(log 2)° l[]o_r:{:]]2 {log 4 (1o n}"!
. 1 3 s : i e AR T e o K i i R R TR 144
22 32 t 42 1 n2 [1-+4]
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=1

L.

11.

13.

. {a}) Evaluate lina{m.q T
s

. Let f,g be defined on A € R to E, and let ¢ be a cluster point of A. Suppose that f is

bounded on a neighbourhood of ¢ and that lim g{x) = (1, Prove that lim f{x)g{x} = 0.
T+ T—+c

Hence show that Hﬂ}: #?eos 2 =0, [3+2]
F—+ iz = .

. A real valued lunction [ is continuous on [0,2] and f(0) = f(2). Prove that there

exists at least one point ¢ in [0, 1] such that flc) = flc + 1). [3]

. Prove that the equation (2 — 1)+ (x —2)* + (x = 3)* + (z — 4)* = 0 has only one real

root. [nl

}l'l.llr.! .I".

(b) A real valued funetion f is defined on some neighbourhood of @ and f is differen-

fla+h)— fla—=h)

tiable at o. Prove that lim ° = F{a). [3+2]
f—sdl 2h
1 1 .
Prove that 0 <« ——— — — < 1, for 2 = (). 15
log(l4+2) = '
Group-B
(20 Marks)
Answer any four guestions
9w =320
Use ¢-d definition to show thal the lunction
P
f{?-‘ y} = '-Llyﬁ1 f'f'- ru] ?’é {U‘ u:’
' (0. (x.y) = (0,0)
is continuous at the origin. 3]
. Let

fla,y) = {-"fﬁi“‘z tEn o720
gk 0, x =0

Verify that lim lim f(ir, y) exists but neither  lim  f(x. y) nor Iin}. “nﬁ fla, y) exists.
) E—

a4l [ET e R
[1+3+1]

Determine whether the function flx, y) = +/|xy| is differentiable at the origin. [3]
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16.

1.

18.

. Find the asymptotes of the polar curve r =

= 1. then show that

(1}
dr iy az) o

o4 :20)
yr?y Ozt

W v+ w=ur+ y'*r + z*,
ut+r'tw=zt+y+ 7
and u+v+u’ =2+ +2,

then prove that

Hu,v.w) 1 —d{zy 4 yz + zx)  162y=
Mr,yoz)  2—3(u? + 0+ w?) + 2Tue?uw?

1]
Let w = f(a,y), where x = v cosf! and y = rsind. Prove that

Fu  Fu Fu 3 | & 1 8%
At Gy @l rdr rlopr

Group-C
(25 Marks)
Answer any five questions

=T
=
kg
I
[
o

Find the volume of the solid formed by revolving the astroid i+ yﬁ = ai about the
r-axis, [5]

Show that the radiug of curvature of the envelope of the line xecos@ + ysinfl = f(0) is

@+ 18},

e 5

1
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20.

21.

Find the area ineluded between the curves o = da(x + a) and y* = 4b(b — ). (5]

Evaluate:

Pt
o {1 -:t.'"']nl'-

y¢ = 4ax, the latus rectum and the x-axis,

. Find the pedal equation of the cardioid r = a(1 + cosd).

5]

. Find the centre of gravity of the area in the first guadrant bounded by the parabola

5]
15]
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