P-1 (1+1+1) H/20 (N)
2020

MATHEMATICS (Honours)

Paper Code : II1 - A & B
[New Syllabus]

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 III-A (MCQ) and III-B (Descriptive).
Subject Code : |III|A |& |B

Subject Name :

¢ Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [i.e. (A), (B), (C), (D)]. Only one
of these alternatives is ‘CORRECT” answer. The candidate has to write
the Correct Alternative [ie. (A)/(B)/(C)/(D)] against each Question No.
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 : II - A
Full Marks : 20 Time : Thirty Minutes
Choose the correct answer.

Answer al/l the following questions,
each question carries 2 marks.

Notations and symbols have their usual meanings.

1. Interior of the set Z is

)
B. Z
C. R
D. None of these.

2. The set {1 :n € N} is

A. openin R

B. dense in R
C. closed in R
D

. None of these.

1L
3. lim (1 +—)"i
sl 50" 8

A e
B. ¢
C. e3
D. None of these.
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4. Let u,, = % and v,

A

B.

C.

D.

E G

= ~—, where n € N. Then which of the following is true?
. Y Uy is convergent and > v, is divergent

n=1 n=1

o0 [ee]
> uy, is divergent and > v, is convergent
n=1 n=1

o o0

both the series > u, and > v, are convergent
n=1 n=1

oo o0
both the series > u, and ) v, are divergent.

n=1 n=1

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

A.

B

C.

D

f is bounded
. f maps interval to interval
f is uniformly continuous

. f maps open set to open set.

6. Suppose a function f : R — R is such that |f(x) — f(y)] < (x — y)*, for all z,y € R.
Then for any x € R, the value of f'(x) is

A
B
C
D

.0
1
.2
. 4.

7. The expression f(z) =e+e(x — 1)+ 5(z — 1)* + (v — 1)> + - -+ is the Taylor

for

A. f(z) =z about z = e
B. f(z) = 2% about z = —1
C. f(x) =22 about x =1
D. f(z) = e about z = 1.
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8. The value of/ e dx is
0

10.

da gy ©

A.
B.
C.
D. None of these.

3
The value of lim Y

(,y)—(0,0) 22 + b

A is0
B. is1
C. is-1

D. does not exist.

Radius of curvature of the curve y = 4sinx — sin 2z at (3,4) is

55
A 5P

5v5
s

C. 5v5
b
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P-1 (1+1+1) H/20 (N)
2020

MATHEMATICS (Honours)

Paper Code : I1 - B
[New Syllabus]

Full Marks : 80 Time : Three Hours 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

5xX7=235

. Prove that for any positive real number z, there exists a natural number n such that
0< % < .
Find the derived set of the set A= {m + + :m,n € N}. [3+2]

. Prove that the sequence {x,} defined by
xry = \/6,
Tnr1 = V0 +x,, forn >1

is convergent. Hence find the limit. [3+2]

. Show that the sequence {x,} defined by z, = (1 + %)" is convergent and lim z,, lies
between 2 and 3. [5]

. Prove that an absolutely convergent series is convergent. Hence test the convergence

of the series Z COTS; = [3+2]

n=1

. Give definition of conditionally convergent series. Test the convergence of the series
(log2)?  (log3)*  (log4) (logn)*
92 22 B Lo 3 ooy [1_|_4]
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10.

11.

12.

13.

Let f, g be defined on A C R to R, and let ¢ be a cluster point of A. Suppose that f is
bounded on a neighbourhood of ¢ and that lim g(x) = 0. Prove that lim f(z)g(z) = 0.
T—C

Tr—cC
Hence show that lim 22 cos 2 = 0. [3+2]

z—0

A real valued function f is continuous on [0,2] and f(0) = f(2). Prove that there
exists at least one point ¢ in [0, 1] such that f(c) = f(c+ 1). [5]

Prove that the equation (z — 1)+ (x — 2)? + (z — 3)®> + (z — 4)® = 0 has only one real
root. [5]

(a) Evaluate lim (cos z)"*.
z—0

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

fla+h) = fla—h)

. . ot
tiable at a. Prove that }llil(l) o = f'(a). [3+2]
1 1
Prove that 0 < ——— — = < 1, for z > 0. [5]
log(l4+2z) =
Group-B
(20 Marks)
Answer any four questions
5x4=20
Use -0 definition to show that the function
22 —y2
gy = {5 @) #00)
0, (z,y) = (0,0)
is continuous at the origin. [5]

Let

) = ysin%—i—mﬁ’yz, x #0
’ 0, z=0.

Verify that lim lim f(z,y) exists but neither lim  f(z,y) nor lim lim f(x,y) exists.
z—=0y—0 (z,y)—(0,0) y—02z—0
[14+3+1]

Determine whether the function f(x,y) = 1/|xry| is differentiable at the origin. [5]
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. y? 22
147 H i 0 | = 1, then show that
a+u b+u cHu

ox oy 0 Ox yay 0z )"

15. If 1)

W+ v+w=z+yt+ 22
u+ P +w=2x24y+ 22
and v+ v+ w® =22+ 9% + 2,
then prove that

O(u,v,w) 1= 4wy +yz+ zx) + 16zy2
A(x,y,2)  2— 3w+ v+ w?) + 2Tutv?w?’

[5]
16. Let u = f(w,y), where x = rcosf and y = rsinf. Prove that

82u+82u_82u+1@+l@
0x2  Oy?:  Or:  ror  r:06?’

[5]

Group-C
(25 Marks)
Answer any five questions

DX DH=125

17. Find the volume of the solid formed by revolving the astroid T3+ y§ — a5 about the
x-axis. [5]

18. Show that the radius of curvature of the envelope of the line x cos + ysinf = f(0) is

f(0) + £ (0). [5]

ab
0|

19. Find the asymptotes of the polar curve r = [5]
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20. Find the area included between the curves y* = 4a(z + a) and y? = 4b(b — z). [5]

21. Evaluate:

[5]

22. Find the centre of gravity of the area in the first quadrant bounded by the parabola
y* = 4azx, the latus rectum and the z-axis. [5]

23. Find the pedal equation of the cardioid r = a(1 + cos ). [5]
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