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Attempt any two parts from each question. “ '

1. (@) Find the horizontal line y = & that divides the area between y = x2 and y = 9 into

two-equal parts. ' 6
(b) Evaluate:
J‘ 2x + 3
\ﬁ + 4x — 4x
J' _xtanx dx dx
(i0) secx + tanx _'3’3
(@ I
n
4
I = J. tan” x dx,
S0 -
show that :
n(In-—l + In+2) =1
Deduce thé value of [s. | 6"
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If

= m..o
Im’n —I cos™ xsinnx dx,
prove that :

(m+n)l = —cos™ xcosnx + ml

1 m-1n—I

Hence evaluate :

1
cos® xsin3x dx. 33 5

o'——-.m“ﬂ ]

Find the volume of the solid generated by revolving the ellipse :

2 2
LG
a b
- ) - ’ . 1
about y-axis (or minor axis). 65
_P'rove that the length of the arc of the curve :
x = asinO)[1 + cos(20)], y = 2a cos(B)[1 — cos(20)]
from 8= 010 6 = = is | =
measure from 6 = 0to 6 = 7 is . 5
Evaluate .
7' 1 +.Jc2
5 .
x dx
O] I \fl 2
n
. 4 ‘ ‘ '
@ ’ J. lOg(] + tanB) de.’ 3.3
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Show that the solutions sin 2x, cos 2x a-nd e3* of the equation :

B 2 R
d—£+35’-{-+45‘?1+12y=0
e d® dx

are.lineAarly indépendent and find the general solution. 33

In a certain bacteria culture the rate of increase in the number of bacteria is a proportional

to the number present :
(H If the number triplés in 5 hr, how many will be present in 10 hr.
(i)  'When will the number present be 10 times the number initiaily present. 3.3

Solve :
(2x2+y)dx+(x2y-x)dy=0. 6

Find the orthogonal tfajectoﬁe§ of the family of curves :

cx2'+y2='1"

where ¢ is a constant. 6

Solve :

. i d-
y =2px + p*2, _p?'&x)i. 6

" Solve the equation by the method of Variation of Parameter :

Y’ + y = tanx 6
Solve ;-

d2 d
28 y 3
X ——2-—2x—+2y—x_. 6

P.T.O.
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{¢) Solve the system of equations :-

'2—@-.—+Q—3x-—y=t,

dt - dt -~

dx dy s *
TR _ax-yp=¢. —
caa Y 63

6. (a). (i) Form a partial differential equation by eliminating a, b from the relation :
2z = (ax + y)* + b. 2

(i) Classify the following partial differential equation into elliptic, parabolic or

hyperbolic : «

2 2
(A) yir - 2xys + x%t = Lp + i—q
X y
where‘r-—az—z s—azz't-az—z' —éi 92 2
) ax2 » axa‘}; H ayz_ 2 p ax 3 q ay . |
' 9z Rz 9z ' 1
)
. sin® x— + 2¢os -~—=0. 2
®) Py Yy 2
b) Find-the general solution of the differential equation :
g
o |
xp + g = x +y. 6
(¢) Find the complete integral of :
i 1
2z + xp + yq) = yp*. 6
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