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BSC. PART - Il EXAMINATION - 2013

MATHEMATICS IHONOURS PAPER 111
Answer six questions in all, selecting '
at least one from each Group in which Q. No, 1 Is compulsory
. Choose the correct answer of the following:
' |
(a) The scries zU, where U=seoeor—uo

o
|.’.l) iIs. _
- n .
(i) Divergeni (i) Convergent (i) Oscillatory  (iv) None of these
. | .

~ (b)The function fix) =:‘i_s :

(i) Uniform continuouson0 <x <1  (ii) Continuouson 0 <x <}

(iii) Discontinuous on 0 < x < | (iv) None of these

‘ (¢) The valuc of szydxdy over R, where R:(0sx S1;0sy s2)is:
o _ .

(i) % (ii)% (iii) % (iv) Nonc of these |
(d)Iff{x) isa homogencous function of x of degrec n, then ‘%}*Yg_;"’ nfisa
thcorcm given by:  http://www.tmbuonline.com - '
(i) Cauchy (ii) Newton (i) Euler (iv) Licbnitz
. (¢) J;x‘ (1-x)%dx is cqual to ; : | T
F@)rb) _F@+Nr(b+1) IF'@)T(b) Fa-nrop-n
O Ta+b) W TFaibiay ) T n M rayp- 2)
(NIFT is the tension at any point P of a catenary anf Ty that at the lowest paint
then the weight W of the arc CP of the catenary is - ' |

(YT =T (i) JT,; +T? (i) 2TTy  (iv) None of these .
(e) Which of the following statement is true: .
(i) The virtual work done by the nonmal reaction is not zero
(ii) The virtual work done by the tension of an inextensible string is not zero
(iii) The virtual work done by the reaction between two bodies of the material
System is zero ' (iv) None of these

MIf R 0.0 20, then the resultant force R 2nd the couple G canagain be
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Feduced 10 a single force E-acling parallel to the original direction at a distance:
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(a)

GROUP-A
Define souential continuity, Show that the function [definey
fy) =0:xisrational nR :
= | \isirmtional
is discontinuous for every x € R,

" () Examine the continuity and dilterentiability at

3, (n)
(b)
1. ()
(b)
5. (a)
(b)
6. (a)
(b)
7. (a)
(b)
8. (a)
(b)
9. (a)
(b)

10. (a) Explain the forces which may be omitted in forming the equation 0
~work of a system of coplanar forces acting ot difterent points of 2 rigid

(b) Four uniform rods are joined to form a rectangle ABCD. AB s fixeding ""“‘,d

position with A uppermost and the rectangle is kept in shape by a string

|
x = 0iff(x) =[N+ xsin " X200

=():x=0. .
State and prove Taylor's theorem with Lagrange’s remainder,

Show that: [+x<et <l+x.ct Vx>0

Show that the repeated limits exist at (0. 0) and arc equal, but the doub I
- [ Em
Y 3 . ]

- -

Xy
xzyzﬂx—-y)z

Joes not exist of the function: f(x.y)=

Ifu = x. ¥) is a homogencous funcli_un of degree n. then show thy.-
u Pu 3 d%u '
2 +2xy +y*—=n(n-1)u.

a_‘z axf)y D}"‘
Investigate whether, Ax. ¥) = A3 = 3xy2 + 2y has an exterme value o (0.0)
Find the maxima and minima of x% + }'2 + 22 subject to the conditions:

x

ax+ by +cz=ax+by+cz=l

G_ROUP—B
, - -l
x
Show that : Imdm{i{m.n)
0 o

Ev'a‘l-ualc .l;! x+yldxdy over the rectangle R = [0.1:0,2]) where[x +y]

denotes the greatest integer less than or equal o X +y.
Statc and prove Cauchy’s theoremon limit. — * -

| Show that the sequencc ' J’?Jﬂ J7 _54. ﬁ+ﬁ . ._...tcnds t‘o the

' posilive root of x2 - x = 7=0as limit.

Statc and prove Cauchy’s condensation test.

. , — 1 .
Test the cnnvcrg.cncc of g;(log n');o—"l,,_ :

Show that if a serics is absolutcly convergent then it is also convergent, but

the converse is not true. -

State and prove Leibnitz theorem on alicrating serics.
' GROUP-C -

-

I;viﬂunl

body.

jainll‘!-

AC. Find the tension of the string.
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apdd the Cartesian Cquamion o a common catenary,
e I\'Ih::m cham ot lengih 2Ehas one end tied it A and the ather is attached to
! :M” neavy ring which can slide ona rough horizontal rod which passed through
A, (0t weight of the string be n times the weight of the chain, show

2r ’ v
it its greatest possible distance from Ais T""P[’v R J“hcrc

‘-:T =204 Dand s the co-eflicient of friction,
2. ) freae algebric sum of moments o i sysiem of coplanar ferces about any |I|rcn:_
T pan-collinezr paints on their plane vanishes separately. Show that the forces uof
the sastem are in equilibrium, )
(h) Theee forces 1% 0. R il along the sides of a triangle formed by the lines
ity hy-a=Lhy=2 '
FFind the equation i the line of action of resultanl.

5. ta) Find the cquation of the central axis ofa sy stem of forges actingona ﬂgldl body.

(b) Find the null point of the plane x + y:+ 2= 0 for the foree system
(N.Y.ZLLMUN) : L
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