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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours PART-I Examinations, 2017
MATHEMATICS-HONOURS

PAPER-MTMA-II
Time Allotted: 4 Hours Full Marks: 100

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable
All symbols are of usual significance.

Group-A
Answer any five questions from the following: IX] = 23

(2] Using order completeness property of R prove that for every real number x,
there is a positive integer » such that n > x.

@)"Prove that the set Q of rational numbers is dense and Archimedean. 142
2. (a) Prove that closure of a set is a closed set. 2
(b) If Fis a closed set in R then prove that the complement of F is an open set in 2

R. ]

faN

(¢) Find the derived set of the set Q of rational numbers. '

L2

(a) Prove that a convergent sequence is bounded.

o
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/ n
I x = ikl *l) , show that the sequence {x,} is monotonically increasing
n

and bounded above. State with reasons whether it is convergent or not.

4. (a) If a sequence {xn} converges to /, then prove that {|x, |} convergzs to |/].
Is the converse true? Give reasons.

(b) Show that {_n—l} is a Cauchy sequence and {2"} is not a Cauchy
n+

sequence.

5. (2) Use Sandwich theorem to show that the sequence {x,} where
1 1

X = s Refensinsf >

(n+1)" (n+2) (n+n)

converges to 0.

(®) If {x,} converges to /, then prove that {y } converges to / where
Xt Xy bt X

n

n

(a) Prove that an infinite subset of an enumerable set is enumerable.

(b) Show that the set of rational numbers is enumerable.

.

7. (a) Verify Bolzano-Weierstrass theorem for the set {—n—l— :neN } :
n+

(b) Prove or disprove: Boundedness is a necessary condition for a set to have a
limit point.

(¢) For any positive real numbers p and a, prove that

nP

lim =
n==(1+q)"
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8. (a) If lim f(x)=1I(+0), then prove that there exists a neighborhood of @ where
x—=a
JS(x) and / will have the same sign.
(b) Discuss the continuity of the function 2
(xz R
f(x)= x*’
0 , X=0

at x=0.

-

(c) Give an example of discontinuity of second kind.

9. (a) If f:D— R be a function continuous at x=c, ce D then prove that for 2
every sequence {x,} in D converging to ¢, {f(x,)} converges to f(c).

b L x, xeQ
®) If f(x) {~x, S

then prove that x = 0 is the only point of continuity.

Group-B
10. Answer any two questions from the following: 4x2=8
(a) Let 7 = |x"tan"'xdx; n>2, neN, then show that

U

(411, ~ (=Dl ;=2 =
n

(b) Show that, 2> T'(m) [(m +1) = vz T(2m), m>0.

n/2
dx
(c) Evaluate: f — gy 6,0 >0,
o (¢"cos” x+b"sin” x)

1077 3 Turn Over




Bl

B.Sc./Part-1/Hons./MTMA-11/2017

%S
11.  Answer any three questions from the following: \/27( 4x3 =
\
({1)/Find the asymptotes of 1

(" =) x = y) + 22 (x - y)— 4y° = 0.

(b) Show that the ‘pedal of the circle » =2acos@ w.r. to origin is the cardioid
r=a(l+cosb).

(c) Show that the origin is a double point of the curve X' =

V' +ay*, a#0 and
it isa single cusp of first species.

evolute of the curve
x=a(cost +tsint); y= a(sint —zcost).

f p, and p, are radii of bcurvatures at two extremities of any chord of the
“cardioid  r =a(l+cos#) passing through the pole, prove that

2 » _16a°
£ +Pz—T- A N,
< .9

2 i e g -
'\/ 4
RN O;X 6
Group-C
Answer any three questions from the following 10x3 =30

12.(a) Find the integrating factor and hence solve:
(0” +2x°y")ae + (x*y - *y)dy = (.
(b) Find the orthogonal trajectories of the family of coaxial circles
X +y +2gx+c=0,

where g is the parameter and ¢ is a constant,

13.(a) Reduce the equation xp? =2py+x+2y=0 to Clairaut’s form by putting
x*=u and y—x=v.Hence obtain the general and singular solution.

1077 4
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(b) Find the general and singular solution of the equation o 5
.
y=px+.a’p*+b*.
//’
@@(Solve by the method of undetermined coefficient: \/’ A/ 5
) P A : N
(D*-3D)y=x+¢"sinx ap
s @ ;@/ o
olve: (D*+2D+1)y=xcosx. / A \ < 5
,/(/ ( 9 -« _ay
\. Rl
: =3 X 2
@@Solve by the method of variation of parameters: - 5
Qs 0 a8 g =
—=-3=4+2y= )
& & P lve @ LY
A
dy . .d'y & .7 SRR
@Qe: s = £L+34 W+x£+y=xlogx\.)/j 2.‘—3‘“ 5
@a) Show that x‘;x +(x* +x +3) d y +(4x+ 2)1,)1_ +2y =0 is exact and solve 3
it.
d’y dy x T
(by Solve: o 2 tanx—cix— +35y = e*secx by reducing normal form. 5
17.(a) Solve by the method of operational factors: : 5
d Yy -
(x+3)—5-(2x+7)=+2y=(x+3)e
(b) Solve: x° dx x z +9y = —1— by changing the independent vanable 5
\\
. 3 X
. -
2, X ) \ — % ® £ ”
7 'V 35 Turn Ov
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Group-D “ 2 (
Answer any five questions from the following Y % sx5=25
18.(a) )Find the equation of plane passing through the points whose position vectors 3
are 27 — j+k, 3i +2j—k and —7 +3] +2k.
@Find an unit vector perpendicular to both the vectors 2/ —6] — 3k and 2
4i +37 k.
19.  Using vector method prove the formula 5
cos(A— B) =cos Acos B+sin AsinB.
For three vectors a, b , ¢ prove that 5
[Gxb,bx¢,cxa)l=[abe].
21.(a) Let ABCD be a parallelogram. Prove by vector method 3
AB? + BC* + CD* + DA* = AC* + BD*.
@ Find the work done when a force F=4i -3j + 2k applied to an object and 2

q/ it moves from the point (3, 2, —1) to the point (2, —1, 4) along a straight line. @

22.  Aforce F=3i+2] —4k is applied at a point (1, —1, 2). Find the moment of - 5
the force about the point (2, -1, 3).

23.(a) Show that the parallelograms on the same base and between the same - 3
arallel lines are equal in area.
(-b)}I;ind the directional derivative of ¢ = x* — y* +22” at the point P(1, 2, 3) in 2
the direction PO where (5, 0, 4). \/
1077 : 6
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24.(2) If ¢=1In~, show that V= — 2
©
(b) Prove that for a scaler field ¢, Vx(Vg) =0. 3
25.  Prove that if a vector V' has continuous second order partial derivatives, 5
V. (Vx9)=0.
f\@/ -Define an irrotational vector. Find the constants a, b, ¢ such that the vector 1+4

V =(—4x -3y +az)i +(bx+3y +5z)] +(4x +cy + 32)k is irrotational.

©
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