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Answer any five questions.

1. (a) What is the condition for two curves

f(x,y»)=0 and g(x,y)=0 to cut
orthogonally ?

Find the condition that the curves

4 Tt 2 2
x5 .y s ey ol
—+==1 and +=5=1
a* % b ai b
shall intersect orthogonally. 1+6=7
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(B) 1 1,=[" x"sinxdx and n > |

show that
F n-1
L+n(n=1)1,, =n-(~§-)

Find the valte ‘of j;’”x‘mm. 6+1=7

(¢) Check the convergence of the series stating
the test of convergence applied

2 43 44 n
I"“i?"‘%‘i"‘%?"‘"“"i?"‘"' 6

2. (a) Define order and degree of a differential
equation. Find order and degree of the
following differential equations

(&Y dyY' _
{(I). [_3] +([+_) =0
djy dy
(i) SF-5+6y=sinx  242+2=6
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(b) Find the equation of the plane through the
intersection of the planes ]

x+2y+3z-4=0 and 2x+y-z+5=0
and perpendicular to the plane

5x+3y+6z+8=0 7

(¢) A plane passes through a fixed point
(p. q, r) and cuts the axes in 4, B, C.

Show that the locus of the centre of the
sphere OABC is

£+3..+£=2 7
. SR

3. (a) State Euler’s theorem on homogeneous
functions of two variables. Verify

Fuler’s theorem when

-
u=.ﬂ'nx i £ 2+5=17
xy
(b) Find all the asymptotes of 6
x}_l _}’2 |5 I3 i
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fc)

(b)

(c)

& ol
(i)
(ii)

= =1
Prove that EF =5}—- represents

rectangular hyperbolas all of which pass
through the points (1,1) and (-1,-1) 7

Find the equation of the plane passing
through the points (2, 3, -3), (1, 1, -2)
and (-1, 1, 4). 7

Give the statement of D’Alembert’s Ratio
test for a series of real numbers.

Is the series

12,23 34 n(+l),
3n+|

- LR
convergent ? 2+4=6

Find the length of the arc of the parabola

_vl = 16x measured from the vertex to an
extremity of the latus rectum. 7

mxin ..K

If y=e show that
(1=%*) 2 =23 —mPy=0
(1-2%) y,02 =0+ Dy, , ~(n* +m?)y, =0

Also find y, when x = 0 2+43+2=7
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(b)

6. (a)

(b)

(c)
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Find the equation of the cone whose vertex
is the point (1, 2, 3) and guiding curve is
the circle

2 +yt 28 =4, x+y+z=1 7

Find the distance of the point (1, -2, 3)
from the plane x—y+z=5 measured
parallel to the line whose direction cosines
are proportional to 2, 3, —6. 6

Find the volume and surface area of the
solid of revolution formed by the rotation

of the parabola y* = 4ax about the x-axis

and bounded by the section x = x;. 6

e
F=Y

Solve " +x° % = xy

Solve :

(i) (2x7y-3y*)dx+(3x° +2x° ) dy=0

(i) y2+[x-%)%=0 5+5=10




7. el

(b)

State the limit form of the comparison test
for 4 series of real numbers. Is the series

3 4 n+l
2+§+2—?.+---+—Mj
convergent ? 2+3=5

Solve

d 2
() Ge+ilogy= x% (logy)

2
(ii) %4—_}!:51'&21' if y=0, %zu
when x = 0
2
(iii) xZ%—x%tv:Z:'agx
3x5=15
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