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The figures in the margin indicate full marks
Sfor the questions.

Answer any five questions.

1. (a) Using limit comparison test, show that the

2P 3P 4P
series "];—+—2-;+¥+'“ is convergent if
p—g+1<0 and divergent if p—g+120.

5
(b) 1If y=acos(logx)+bsin (log x), show that
(i) kzyz +xp,+y=0

(i) X’y ,+@n+1xy,,, +(n2 + l)y” =4
3+3=6
Contd.



(c)

(d)

§S]

(a)

(b)

(c)

Find the arca of the surface formed by the

revolution of the parabola y? = 4ax about
the x-axis by the arc from the vertex to
one end of the latus rectum. 7

Find the equation of the plane passing
through the point (15 2, 3) and parallel to
the plane 3x+4y-5z=0. 7

it = jst’n”xdx. then show that

ﬂﬁ'l 1 o | :
I = I, 5~—sin"" x.cosx 6
n n

Prove that for the curve x¥° %% = a?,

the portion of the tangent intercepted
between the axes is of constant length.
' 7

Find the order and degree of the

2/3 3
dy d
differential equation (1 % 3—}~] = 4_-)% .
: dx dx’
Find the differential equation for the family
of curves x” +y* —2ay =0, where a is an
arbitrary constant. 248=7
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Show that an absolutely convergent series
is always convergent. Is the converse true ?
Justify. I 2=3

(b) Find the radius of curvature at the point

3a 3a 3
—,— | of the curve x" + ) =3axy.
2 2
5

(¢c) Expand ™" by Maclaurin’s theorem. 5

(d) Find the equation of the plane which cuts
the axes at the points A, B, C, if the
centroid of the triangle ABC is (p, ¢. 7).

5
4. Solve the following differential equations :
5%x4=20
dy _y-x
® dx y+x

@i a2
i) 2xy.—=x +
(ii) ydx y

R R
i
(e _y

v :
(iv) x;’}:-—y—2x3 =0
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5. (a) State Leibnitz test. Show that the series

1 % 1 % 1 - 1 A
Lend o2ika gt il + gt

in convergent. 5 24=6

(b) State Euler’s theorem on homogencous
function. Using this show that if

2.1/ 2

¢ ittt el

g N [ ].then
X+ y

x%ﬁy@izlanu. 2+5=7
Ox Ay

(¢) Find the equation of the plane which
passes through the point (2, 1, 4) and is
perpendicular to the planes

Ox-7y+6z+48=0 and x+y-z=0
-

6. {a)  Bobve: 5%3=15
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(b)

i TR |

(b)

(c)

d y 2 it
(i) & T A XT e
ar
¥
= s iy 2 .
(iii) —-+a’y=sinax
cx”

Find all the asymptotes of the curve

xzys +x3y2 @ +y3- 5
: 1.2.3.---n

Is the series ; 7.10.‘”(3”_%4)

convergent ? Justify your answer. 5

Define direction cosines of a line. Find
the direction cosines of a line equally

inclined to OX, OY, OZ . 2+3=5
d’y dy :

Solve >-+—-2y=0 subject to the

; dx- dx

1 Y
ond ¢ =0, =3 dnd —=0.
condition Xx V an 3

wn
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(d) Examine the following series stating the
test of convergence applied

-1 -1 -1
2 aa (3vaa) a4
e o 33
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