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AA(H-2)-Math(3)

2020
Time : 3 Hrs Full Marks : 100
Candidates are required 1o give their answers in their own
words as far as practicable.
Q.No. 1 carries 20 marks and remaining questions carry 16
marks each.
Answer six questions in all, selecting at least one from each
group in which Q.No.l is compulsory.
1. Choose the correct answer of the following:
(a) Forthe existence of limit of any function at any point, the
function
(i) May be or may not be defined at the point
(i) Must be defined at that point. =
w Never be defined at that point.
(iv) None of these
(b) Any sequence of irrational numbers may be convergent
(1) toarational point
(i) toanirrational point
¢l both of (1) & (11)
(iv) None of these

(c) Lagrange's Mean value theorem is a particular case of

P.T.O.

https://www . tmbuonline.com

https://www.tmbuonline.com
(1) Tavlor's theorem

(i Cauchy-Mean Value theorem
(i) Darboux's theorem
(iv) None of these

_ i fiewp Li fixx) '
() I ¢y y ) (a,b)= tlexists) x — g  €Xists for each

nhd L fivgs
ofy=band , _,

constant value of v in the

exists for each constant value of x in the neighbourhood
of v=a then Lr  Li _!I'x_r]:: Lt Lt }['.1;}']:{’,
X—=a y—b y=b x—a

15 the statement of

(1) Double limit theorem

(1) Repeated limit theorem
A1) Moore-Osgood theorem

(iv) Existence of limit theorem

|

(e) Beta function Blm,n)= _‘.Im_](l‘-")”_l‘i" is defined for

o
() m>1andn>1
i) m0 & n>()
() m< 0, n<1{
(v} m<0 & n>0

P! I
(i The valueof jj IT‘:'_'::I']{F)‘:&JP Is equal to
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@ ‘% (b) Iff{x)is defined on JO.1[ by
fx) =0, when x is irrational
»T:
& ] . . .
4 fx) ;f when ¥ = ‘; a rational for p.ge A In then
(@) T lowest term. then show that fis continuous for each irrationa,
] point and discontinuous at each rational pointin 0, 1
. ! -~ (a) State and prove Rolle’s theorem.
(v) 16 (b) If f{x+ /) admits of Tavlor's expansion with Lagrange’
(g) If the algebraic sum of the moments of the system of ] _ e
coplanar forces about a point vanishes then the resultant form of remainder afier n terms viz o = |_J' f (a +Oh
‘ i
of the system of forces and #"*'(x} is continuous in a neighbouthood of
passes through the point

whe]
containing y + /; and _f ~ #(), show that Q— .
'R P A

(i) docsnot pass through the point

(iiiy May or may not pass through the point as 1 —=0.
(iv) None of these \j,/ (a) Discuss the cntena for determination of maxima or miruni:
' of a function of two varnables.
The string of the common catenary 1S . : " . -
(h) E ‘ 0 (b) Find the maxima and minima of the function

{i) inextensibie : Co
x'+y =3ay,xz0,y#0.
1) perfectly flexible " i N .
() periccti 3 (a) State and prove Euler's theorem for the homogencou
uty-perfectly flexible and inextensible ﬁmgm__{ ion of two vanables.
(iv) flexible and inextensible (b) Using e —¢ definition of continuity examine the continuit
Group-A s ,
. o . (o oy ol - y7)
2. (a) Ifany function flx) is continuous is [a.b] then it attamns its of flx,v)at [(J.O} when f (-1.}-'}= “[ ':—"1 T whe!
. , 4y
founds at least once in [ab]. Proveit.
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(x, ) (0,0)& £(0,0)=0.
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J. (a) State and prove the C
convergence of a sequence.

(by If a,<a, arc arbitrary

bd | -

X =

w

¥ T,
andfind ,, o

@) State and prove Cau
(b) Examine the convergence of the senes

| ¥ 1352 13579 x

14 = t

> 4 12468 24681012
8. (a) Stateand pm\'elxihlilz'ﬁ theorem for
= (-1

(b) Testthe convergency nfl e

Li

9. (a) Express Jﬂ“m” Sin"8
1]
function.
(by Evaluate J;‘

L ‘<
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chv's condensation test.

Il.\-: M -\.: } J.F.lu‘jllf.‘

auchy's gencral principle of

real numbers and

(x, s+ 2. } for n>>2, show that {l:} is convergent

an altemating sencs.

49 1n terms of Gamma

where

P.T.0O.
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&10. (a) To find the equation of the linc of action of the resultant of
a system of coplanar forces acting at different points of a
rigid body.

(b) A solid cone of height h and Semi-vertical angle ¢ is
placed with its base against a smooth vertical wall and is
supported by a string attached to its vertex and to a point
in the wall. Show that the greatest possible length of the

-
string is # nll + Enm: a
‘ Vo9
1. (a) State and prove the principle of virtual work for system
of coplanar forces acting on different points of a rigid body.
(b} A heavy elastic string whose natural length is 2z placed
round a smooth cone whose axis is vertical and whose-
semi vertical angle is & . If @ be the weightand ; the
modulus of elasticity of the string, prove that it will be in

equilibrium when in the form of the circle whose radius is

{ @ w
“l [+ —cosa |
27A J

12. (a) For acatenary with parameter C. prove that Hvat.
v = clog(Sec ¥ +tan¥), where y is the angle of
tangency of the catenary al (_r, 1)
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(b) Prove that the length of a heavy endless chain which will
hang over a circular pulley of Radius a so as to be in
contact with two-third of circumference is
a7 300

or T* —
R ."HHE_Z + 3 | ’

13. (a) To prove that for a svstem in equilibrium under
conservative forces, the potential energy is minimum for
stable and maximum for unstable equilibrium.

(b) To determine the condition in order that a given system

of foreess should compound into a single force.

= E
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