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GROUP - A
1. Answer all questions and fill in blanks as required. [1.x12
! (a) has no reciprocal.

(b) infR =

(c) Total number of limit points of a finite set is

(d) If (x ) is monotonic decreasing and unbounded below, then

fim %X =
n—sw N

o i
(e) If the series 2. e diverges to oo, then what is the maxi-
n=1

mum value of o, ?

RT.0Q.




[2]

(f) If Xa_is absolutely convergent, then it is convergent.
(True / False).

(@) lim sgn(x) = .

Xx=0"

(h) A uniform continuous function is always continuous.
(True / False)

Gy
i im — =«
(i) o0 [X] —°. (True/ False).' |

% § $ 3 5

d Everyvdils’éon“t inuous function is non-differentiable.
| (Tnie/False) . s

(@

o



[3]

(c) Letb € R,. Then prove that there exists n € N such that

1
g; <b. .
(d) Testthe convergence of 3 10' .
n!

(e) Testthe convergence of Ze‘"z .

Show that _ =
Vi a nz=:1 n( 1) ‘




L&

(b) Prove thatif a > 0, then there exists n € N such that

l<a<n,
(c) Show thatthe sequence x_=1+4 +4+ ..ol is NOt Cauchy.
(d) Show that the series it converges.

n=1 n(n+1)+/n+2

(e) Discuss the continuity of the function :

s



!
|
(5] |
GROUP - D |
4. Answer any four of the following questions.
(a) State and prove the rational density theorem. | [7
(b) Let X =R or C. Then prove that every closed disk in X is a
closed setin X. ' [7
| Lo N :
(c) Show that the series = n(Iog n)a converges if o > 1 and ‘
; diverges if a < 1. f . | [7 ‘ |
(d) Test the conditional and absolute convergence of the series |
ifand only if - |
o |

ot
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it ' s et i,

(2]

() If y,=sinx, y,=cosXx, then wly,, y,] = .

(g) If the roots of the auxiliary equation of a homogeneous linezr
differential equation with constant coefficients are 1 + /3
then the general solution of the differential equation is

(h) Write word equations of Influenza outbreak model.

s

GROUP - B
2. Answer any eight of the following questions. [12x8

(a) Verify the equatlon y+\/x e ldx— —-x dy =0 is homoge-

neous or not

' !(b)"f Find the general solutlon of the dlfferenhal equation



[3] |

(g) Find the P.I. of (D? + 1)y = cos x.

(h) Write the U.C. sets of U.C. function f(x) = x*

I ————

e L . d
(i) Find the equilibrium points of the coupled system == ¥

s s

dt

Uyt ‘
dt il |
|
(i) Write the balanced equation in word form for the limited growth l
with harvesting. 1}
GROUP-C |

3. Answer ny eight of the followmg questlons o [2x8

/
5 v

(a) Fmd the mtegratmg factor of the dlfferentlal equatlon |




[4]

(f)  Find the general solution of the differential equation
y'! —4y' +4y=0.

| (g) Find the particular integral of (D — 2)%y = e

(h) Solve (D?—2D + 1)y =€~

(i) Determine phase plane trajectory directions of predator-prey
model.

0 Formulatethedlfferentlalequatlon of single battle model. |




[5]
(e) Find the particular integral of (D2 + 2)y = x2 % 6

(f) Find the general solution of the equation (D? + 1)y = sec x by
the method of variation of parameter. [6

g) Find the equilibrium solutions of the differential equation of
predator-prey model. [6
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GROUP - A

1. Fill in the blanks. (all) _ [1.x12

(a) The curvature at any point of a circle is

(b) Area of a loop of the curve ay? = x?(a — X) is

(c) The number of loops in the curve r=asin 0 is

(d) Ifone end of a diameter of the sphere x? + y? + 2% — 2x + 4y —
6z~7=0is (-1, 2, 4), then the other end is

() lim sin 5x
x-0 tan 3x

RT.O.



[2]

(f) Let f(x) =_§i_r_1_>5. If f(x) becomes continuous at x =0, thep,
X

is the value of f(0).

(g) The value of the derivative of |x=1]+|x=3]atx=2is

(h) If fix,y)=x®+y3—2x%7 then (f ), _, _is .
(i) If u=fly-z z-x,x—y), then the value of
du u ou |
Bt =
Gy 02 e
() _and ) is the order and degree of the

) | equation Mdx +




[3]

(b) Find the asymptotes parallel to the coordinate axes of the
curve (x2 + y?)x — ay? = 0.

(¢) Find the centre and the radius of the sphere whose equation
is given by x? + y2 + 22 — 8x — By — 10z = 0.

(d) What is the Maclaurin’s series expansion of e*?

(e) Verify Rolle’s theorem for the function f defined by
f(x) =x?=3x + 2 on the interval [1, 2].

(f) IKFu=log (x3+_y3-fx2y—xy2) , then find the value of x%u+ y%u.




e T ———

RS —

[4]
(c) Find the asymptotes of the curve Xy + Xy2 + xy +y? +3x =0,

(d) Find the equation to the sphere through the points (0, 0, 0),
(0) 1u ""1), ("'"1, 2, 0) and (1, 2, 3).

(e) Using Lagrange’s mean value theorem, prove that sin x <xin
theinterval (0,%4). . =

(f) Evaluate lim (1+x)y i

x=0 " G itas T




[5] ‘5

(b) Find the length of the entire circle x2 4

yé = 2ax, [7 |
‘ e s "
BNG) Let f(x, y) =1 x2 +y? % )= (0. 0)
i " [7
L I (% y)=(0, 0).
Show that fxy(o, 0)= fyx(o, 0).
y* + z* subject to xyz = c2. wd
Mo
Lo
7 .
_ [7

[7



