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MATHEMATICS

[ Honours }
PAPER —II
Full Marks : 90
Time : 4 hours

The figures in the right hdnd margin indicate marks

Candidates are required to give their answers in their

own words as far as practicable

Hlustrate the answers wherever necessary

[NEW SYLLABUS]
- GROUP-A
( Real Analysis )
- [ Marks 235 ]
1. Answer any one question : 15x1
(@) (i) LetI=(a,b)bebounded open interval

and f: I - R be a monotone decreasing
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(2)

function on . If fis bounded aboveon/
then prove that

hm f(x)—sup{f(x) xel}, 5

(i) Iff: [a, 8] — R be continuous on the
closed and bounded interval [a, b], then
prove that f is bounded on [a, 5]. 5.

(iif)Let/ < Rbean interval andf:I— R.
Let there be a positive real number M
such that

|f(-’51)“f(xz)| < Mlx —X,|

forany x,, x, € I. Prove that £ is uniformly
continuous on /. Prove that the function

S =T sx€(12]

is not umformly contmuous on (1, 2].

3+2
(b) (1) Findthe upper and lower limits of the
sequence
n R
{(—1) +sin —&—} 5
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(3)

(ii) Test the convergence of the series

i 1
por: ni+% 5

(iif) A function f: R — R is defined by

f(x) =x if x is rational
= ginx if x is irrational.

Show that fis differentiable at 0 and
f©0)=1 5

2. Answer any two questions : 8x2

(a) (§) Use Taylor's theorem to prove that

X x2

i %

7 l+.2 g < 1+x<1+2 if x>0. 4

(ii) Let ceR and fand g be two functions
such that f{c) = g(c) =0, g(x) #0 in some
deleted neighbourhood of ¢. If fand g
are differentiable at ¢ and g’(c) # 0 then

prove that
in @ L€
@ F@" 4
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(4)

(b} (i) Evaluate

1 n+l
im(1-2)" :
n—a Sn
(ii) Prove that the function
f(x)=ysinx, x € [0, =]
is continuous on [0, x]. | 4

() (D Examine the convergence of the series

(i) If
lim f(x)=1,( #0)

then prove that there exists some
neighbourhood of 'a', at every point of
which f{x) will have the same sign as that
of L. 4
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(5)

Answer any one question : 4x1

(@) Deduce the reduction formula for

1
(a+bcosx)n’

for positive values of n. 4

(&)
flxy=(x-a)" (x-d)
where m and n are positive integers, show
that ¢ in Rolle's theorem divides the
segment [a, b] in theratio m : n. 4
GROUP -B
( Several Variable and Applications )
[ Marks : 20 )
Answer any two questions : §x2
(a) (i) Verify that the double limit

3x2y?
X 2 2 — 32
yj’g 2x°y" +5(x-y)

does not exist. ' 4
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(6)

(ii) Show that the function

i . (x
, (x,y)=(0,0)
fxy)={yx*+)°
0, (x»=(0,0
is continuous at (0, 0). 4

(5) (i) Show that for the function

2.2
| | Xy .
foay)={ P4y’ (x,)#(0,0)

0 , (xy)=(00),
fg,O) - f)g),ﬂ)’ ‘even - though the

conditions of Schwartz's theorem and
also of Young's theorem are not statisfied.

2+2+2
(i) Let
s_x s Pl<M
X,¥)= s
1) {—y . bi=H
prove that f(x, ) is not differentiable
at (0, 0). 2
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(7)

- . Ox,y,2)
(¢} (i) Find the Jacobian a(r,6,9) where

x = r cos@ cos ¢
y= rsinG\[l—m2 sin® il
z= rsimin/l—n2 sin’@ and

m*+nt=1 4

(i7) Define envelope of a curve. Obtain the
envelope of the circles drawn upon the
radii vectors of the ellipse

2 2
x* .y :
“5+=3=1 as diameter.
a b ; 4
3. Answerany one question: 4x]

(a) Determine the pedal equation of the curve
r" = a” sin mB + b= cosm®. 4
(b) Define curvature of a curve. For the
equiangular spiral » = ge®*2, prove that the

radius of curvature subtends a right angle at
the pole. 4
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(8)

GROUP - C
( Analytical Geometry for Two Dimensions )

[ Marks : 20 ]

6. Answer any fwo questions : g %2

(a) Prove that three normals can be drawn 10 a
parabola from a givem point and the ordinates
of the feet of the normals is zero. Alsc show
that the feet of the normalslieona
rectangular hyperbola. ' 3+2+3

(b) Reduce the equation
Brdxy+3yP -2 +2y+6=0

to its canonical form. Dctemine the nature
of the conic and its eccentricity. 5+142

() If Ix+my=1 is a chord of the circle
x2+ y* = @ which (chord) subtends an angle
~ 45° at the origin, show that

(i +m)-) <l emt)- .
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(92)

7. Answer any one question : 4x1

(a) The polar of the point P with respect to the
citcle x*+3?=4* touches the circle
4x? %+ 4y* = g%, Show that the locus of Pis
the circle x2 + y* = 442, 4

() Show that the straight line rcos(@ -~ @) =p
touches the conic

é.—,- 1+ecos@ if (Icoso—ep)? +12sin*a=p*. 4
GROUP — D
( Differential Equation -1)
| { Marks : 15 }
8. Answer any one question : I5x1

(@) (i) Solve:

&) -1

(fi) Obtain the complete primitives and

&IQ-
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( 10 )

singular solutions of the Clairaut's
equation

-Dp-xp?+2=0 5

(iDIf M and N are both Homogeneous

functions of x and y of same degree n
then prove that

Mebc + Ndy
Ny Mt Ny=0)

satisfy the condition of integrability. 5
Or

Show that the equation

P+00L = Rr+0p

where P, R are homogeneous functions
in x and y of degree » and Q is a
homogeneous functions in x and y of

degree m can be solved by the
substitution y = vx.
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(11 )

(b) (i) Statethe conditions for which the solution

of the differential equation % = f(x,y)

exists uniquely. Show that % = 2\/; )

y(0)=0 hasnonunique solution. 2+ 3

(i7) Solve by the method of variation of

parameters
dly ‘b’ e-—x
-3 +2 a— +y= ";2— N 5

(i) What do you mean by eigenvalue of a
differential equation ? Find the eigen-
values and the eigenfunctions for the
differential equation

dey 2
=g Ay =0
satisfying the boundary condition
W0)=0and y(1)=0. 5
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