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UNIVERSITY OF NORTH BENGAL
B.Sc. Honours 2nd Semester Examination, 2023

CC3-MATHEMATICS

REAL ANALYSIS K

(REVISED SYLLABUS 2023 AND OLD SYLLABUS 2018)

Time Allotted: 2 Hours & O&Marks: 60

The figures in the margin indicate full marks.

GROUP-A
1 Answer any four questions from the following: @ 3x4=12
(a) Prove or disprove: Every bounded sequence is a Cau ’. 3
(b) Show that hn{ 25! Tn - . 3
(n?)* '

(c) Examine if the series is co@ or not. e 3
Z (———n P g
(d) Show that a finite set is a closa&\ 3

(e) Check whether the set -—, —-%,------}isopenorciosed. 3
(f) Prove that log,, 5 ? 3
GROUP-B
Answer any four questions from the following 6x4 =24
2. ion of two countable set is countable. 6
2.2 3.3 4.4
3. the convergence of the series 1+5_+2 LA VO 1 M 6
1 2! 3! 4!
for x>0.
Show that every infinite bounded set has a limit point. 6
3. For any two sets X and Y of R, prove that 3+3

(a) ext(X wY)=ext(X)next(Y)
(b) int(X NY)=int(X)Nin(Y).
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6. (a) Prove that o ¥ g P —} is a convergent sequence.
n+l n+2 n+3 20} hen

» AN S
(b) Find the upper limit and lower limit of the sequence {(—l) (l + E_}} .
n
nel

7 Prove that the series
a a(a+l) a(a+l)(a+2)

+—+
B BB+ B(B+D(B+2)

where a, j3 are positive, converges if f>a +1 and diverges if f<a +1.

1

4+2

e oS

Answer any fwo questions from the following ¢ 0

8. (a) Prove that a sequence {x,} converges to / iff both the sub-sequ %} and
{x,,.} convergeto /.

1 1 1 ‘
(b) Prove that lim( + o +_____]= @
nt:

(c) Show that every absolutely convergent series 1&

: %@ eN}. Is the set S closed? Is the
set S open? Justify your answer.

(b) Prove that the closure of a se@% is the smallest closed set containing S.

9. (a) Find the limit points of the set S =

10.(a) If a sequence {a,} is deghthen show that limit inferior and limit superior of
{a,} are both finite

(b) If a, =sin ": -@ nveN, then show that lima, = -1 and Ean =]

(c) Sho he sequence {S,},where S, =1+ %+ % + seveen = & cannot converge.
n

(== [- =]
rove that if Y a, be convergent series of positive real numbers, then " ay, is
n=1 n=l1
convergent.

Ay

! 1 1 1
(b) Prove that the series _+_2_;+3P 4—P+ ------ converges for p>1 and

‘lP'

diverges for p<1.

x
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UNIVERSITY OF NORTH BENGAL

B.Sc. Honours 2nd Semester Examination, 2023

CC4-MATHEMATICS

(REVISED SYLLABUS 2023)

DIFFERENTIAL EQUATION AND VECTOR CALCULUS (&K

Time Allotted: 2 Hours ¢ 1 Marks: 60

The figures in the margin indicate full marks. V\

GROUP-A
Answer any four questions from the foll Ix4=12
L. Solve (x+y+l)—= 3
dx
2. If @, b, ¢ be three vectors, show that [bx¢E \\x bl=lab ¢ . 3
3. State Lipschitz condition. Show Sthat ﬁmcnon f(x,y)=xy" satisfies 3
Lipschitz condition on the reglon |x|< | <1.

4. Show that the dlfferenh@x y 6x—+l2 y =0 has three linearly 3

independent solutlo

5. 3
6. 3
function. y=9-3x +% e
GROUP-B
Answer any four questions from the following 6x4 =24
78 Solve by the method of variation of parameters: 6

dﬁf—s’i}i+2y= < ;
dx” dx 1+¢*
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8. Let F(f)=5*1 +¢j—’k . Find IF(r)det.
1

2 d’y Q+

9. Solve the following differential equation x pr) +x y=logxsin (logx)
X

10.  If 7=(acost) i +(asint) ] +(at tan ) k , then prove that
[dr‘-‘ dF dF|_ s

e — —il=g tana
dt’ dr* dr} %

11. Solve the equation (D?-2D+1l)y=xe’, by the method of u‘nd
coefficients.

| 12 Solve:é—7x+y=0

| dt
o Q)
— _2x-5y=0
dt e

GROW\\\@
Answer any /o ques@ he following
13.(a) Show that the equation of the curVe, wh

y+2x and which passes thiough origin, is y=2(e* —x—1)
(b) Show that the vector %ﬁd‘eﬁmd by F=2xz+x2j+3x%y2k is

ope at any point (x, ) is equal to

irrotational. Find the sc enttial u such that F = gradu.

dzy
14.(a) Solve x*—=-—
) i dx>

+(x+2)y=x" given that y=x and y=xe" are two
linearly i d@m utions of the corresponding homogeneous system.
(b) If 7 —b&zﬁ and 7 = 7| prove that curl(f(r)i"}zﬁ

y 2 i};_]_ az_,__%_)y:o by reducing to normal form.
x x

Ifu—x+y+z v=x>+y? +2%, w=yz+zx+Xxy, prove that
(gradu)-{(grad v)x (grad w)} = 0.

16.(a) Prove that (x+y+ )*is an integrating factor of the equation
(2xy - y* = y)dx+(2xy— x* —x)dy =0 and hence solve it.

(b) If F‘=:yf+:j+yzx12, where C is the curve: x”+y*=1,2=0, then find the
valueof§f5~d?.
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UNIVERSITY OF NORTH BENGAL

B.Sc. Honours 2nd Semester Examination, 2023

CC4-MATHEMATICS
DIFFERENTIAL EQUATION AND VECTOR CALCULUS K

(OLD SYLLABUS 2018) @
Time Allotted: 2 Hours I-& ks: 60

The figures in the margin indicate full marks. . Q
GROUP-A \/\
Answer any four questions from the followin ' 3x4=12

| 5w
e coshx+e** x> —sinx}.
{

D*>-9

1. Find

2 If @, b, ¢ be three vectors, show that [ x¢,

3. State Lipschitz condition. Show that
Lipschitz condition on the region | x |£71, "

° "y
4. Show that the differential eq%f e —6x%+12y =0 has three linearly

r

independent solutions of the'form, y = x" .

<) A force 3i +k acts gh the point 2i —}+3£. Find the torque of the force
about the point #+2j—

6. Locate @y the singular points of the equation
a 3x° dy

+3x—+4y=0.
i Y

GROUP-B

Answer any four questions from the following 6x4=24

b3

>
7. Solve by the method of variation of parameters: d—';’ —3—@ +2y= g - .
dx dx 1+¢*
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8. Let F(r)=5¢’i +1]—£’k . Find IF(r)x 4 j 2(’) dr .
4
1

2
9, Solve the following differential equation x’ %;Jzi +x% + y=logx-sin (logx).
x

10. Ifi-':acosrf+asinr}+atta;naka3thenprovethat
di d% dF

3
_’ “—’ S :a tall
[dr i’ de } o

11. Solve the equation (D?>-2D+1)y=xe* by the method of undeten&e@ -

coefficients. ‘Q
dx \
12.  Solve: ——7x+y=0
olve: — ~Tx+y V
dy
2 _2x-5y=0
a B <

GROUP:C @
Answer any two quest\ following 12x2=24

13.(a) Find the power series solution o + + x% —xy =0 about the point 6
x=0
¢ = 3n . guga o8
(b) Show that the vector field defined by F=2xyz'i+x"z"j+ 3x%yz’k s 6
irrotational. Find the oténtial u such that F = gradu.
2 d 2y i
14.(a) Solve x* —5- % e (x+2)y=x" given that y=xand y=xe”are two 6
linearly in » lutions of the corresponding homogeneous system.
(b) If 7 =&i ®y/¥zk and r =7 |, prove that curl (f()7)=0. 6
\ .
15.(2 lve L 92+ a’ +—22—) y =0 by reducing to normal form. 6
X2 x dx X
fu=x+y+z, v=x>+y*+2z°, w=yz+zx+xy, prove that 6
(gradu) - {{(grad v) x (grad w)} =0.
16.(a) Solve (D*—D?+3D+5)y=¢"cos3x. 6
®) 1t F=y5+z}'+x§, where C is the curve: x>+ y* =1, z=0, then find the value 6

of§f-"-di‘.
L 4
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